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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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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

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 HWSs in rural
areas through educational and professional support
[10].

Rural pipeline programmes have vyielded 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.
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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 HWSs 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:
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+ 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].
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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

Records identified
through scientific
databases (N=435)

Records identified
from grey literature
(N=22)

Identification

v

Duplicates removed (N=14)

\4

Titles & abstracts
screened (N=443)

Screening

Records excluded (N=365)

v

* Not on education reform

Eligibility

Full-text documents
assessed for
eligibility (N=78)

Records excluded (N=67)

Records added (N=11)
* From reference list or
citation checked v

v

* Not intervention study

Included

Studies included in
the analysis (N=22)

Fig. 1 Study selection process



Page 5 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

Buois saw0d3g uonenpeldb

J3)je Aunwwod ayy 03 2eq 0b 03 ssau

-Bulim 119y dUBY ‘SISQUIBW AJUNWILWOD

YaIm 10e191U1 ADU1 Uaym ANUNWWOD ay1

JO 3A159)1] pUR 24N1JND 3Y) UIB3| S31BNPRID

seale [enJ Uj 92130eid UOHUSIUL ININY
yb1y ur synsas yd1ym o|A1s41| [eINI 01 S [2INI Ul S|O0YDS
1depe 01 sa1enpelb sdojaasp awwelbold  [edIpawl Jo A1dIeds

suonipuod bul

-SNoy pue ylomiau

peou Jood quaw

-dinba s1enbapeu

eale |einl

ur diysuisiur bupnp

SIUSPNIS [00YDS S1eA

-ud Jo adusisisgns

Joj 1oddns Jo e

JuswWAed

S99} UOIIN 01 [RUON

seaJe [einJ 01 06 01 uonulul J1eald -Ipuod I S|OOYDS
2Je SB3JR [RJNJ U UONEINPS AIBPUODSS PRy 21eAld 0 UOISSIUPY

(sowwesboud uon
-ezjunwiwi pue ‘A1o1eioqe|
DIUIP HOW ‘swoos bunns

-uod ‘Atesuadsip ‘s|dulexa Joy
‘6r3) Auj10€) Y1jeay ays Jo
SUOND3S SNOLIeA U3 yBnoiy)
21L101 0} SUINY 3%e) SUSpNIS
Spa3U 350U}

Bunssw 01 21ngLIU0d 01
AHUNWWOD 2y} Ul d|ge|ieAr
$32IN05a1 3Y3 Ajuapl pue
wiayy aziioud Apusnbasgns
pue ‘yijeay ALUNWWOod ayx
103}Je ey} (|eIUSUIUOIIAUD
pue [eonijod [e120s dlwou
-029 1ydeibowap 6-3)
510108J Ule|dxa pue Ajausp!
01 pa12adxa aJe s;UspNIS
Aunw

-wod Jad suapnis 01 -8 JO
sdnoub ur Aunwwod ay3 Ul
SY99M INoj puads SJUSPNIS
‘s1eak € 9591 JO |oeg

Auj1oey

2Jed Yyjeay Aiewnd e 1ses)
1 U1IM ‘S9RIUNWILIOD 01 1USS
2B SIUSPNIS ‘S1eak 151y €

3y 4o} ‘awwelboid (S3g0D)
S3DIAJISS UONEINPT Paseq
[pauiodal10N]  -ANunwiwio) ayi Jo Led sy

[pauiodaiioN]  [pamiodasoN]

sbumas
[BANJ UI S|OOYDS diysussiul
Jo Aujige|ieny Buunp sauNWwWod
swwelboid [eanJ ur s9dnoeid [esuly

bujuren oy buy sadnoeld [einl

BuaA0d diysiejoyds pue padunouue ale

SuoIbal paAJasIapUN
pue [eint Buipnppul -1I9pun pue [eini o3

eueyn

‘910 "eueYo Ul

SIUUNWIWOD

|eIn Ul yiom

03 ssaubul|L

pue Ayjeipads

Jo ad10yd sa1e

-npeib [edipaw

uo (S3g0D) =dIA

-19S pue uon

-ednp3 paseg

Agunwiwod

|euon SuspNIS O 1Dy 3y
-295-5501D e 19 BQPWY

[pauiodal J0N] [pauiodal 10N]

1N '610C

‘llew Ul buisinu

D111915G0 pue

KIayimpiu ul

|gnd S)u9pNIs Uo
Apnis spoylaw
JO UONEDO||Y  S31ep 1531 dURIIUT paxiw sease
SUOIEIO| PIAISS BuisINU  [eANJ Ul HIOM O}
D11215C0 puR  ssaubul||im pue

sainypuadxa
BuIAll pue uoniny solpel uo pay

Buiney pue ‘jooyds [euolissajoid buiney seale uequn woyj  -Aldde syusapnis Joy 01 s3uapn1s buisodxa Ad1jod  ‘suoibal ||e ul 51531 S|oOUS [eIIPaU JO spoyiaw AKiyimpiur  auijRdid [einy
'seaJe [eINJ U UOI1EDO| BUIAI| USLIND S91ePIPUED IS0 UoNdLISal abe ON  [paliodal 10N] [pa1i0dal 10N] Klo1epUBW B JO 3DUIISIXT Jo uoneziuebiQ uonezIenuad3g -paxiy Ul S3UspNIS “[e319 3qIPIS
yoddns
|euoissajoud JSEYNIETY) sawwelbosd sjyuapnis
pue [euonesnpa pue buluiesy yjjeay  ojul pa3d3as e |eans buowe
ybnoayy uonualas |ednJ spJemo) pajusiio sjuapnis [eana suoissajoid yijeay
sawodnQ sabuajjeyd Je|d 13y30 |eans buunsuz  wnndLUNd e buidoaaqg a1ow jeyy bunnsug Bunesonpy
syuedpipied  Anunod ‘eak
uonejuswsa|dwi swweiboid aujjadid jeiny awuwesboud suiadid eans 8y jo saejjid ubisap Apnis Apms ‘o)1 ‘sioyiny

pPapn|oul saipnis JO Solisli=1deiey’) L a|qelL



Page 6 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

A2 2ay1 woly

95043 UeY) uonenpelb Jayye eaje [eins e ul
YI0M 01 3500 01 A|91| 210U S3UIIL INOY
1SOWIR 2J19M [00Y2S [eDIpaWl Bulisius 01
Joud seale [einJ Ul PIAI| Pey OYm SJUSpnIS
s1ediz1unod sjewsy syl

01 paledwod uoenpelf Ja1e seale [eini Ul

seale
|BINJ Ul SIUSPNIS IO}
Ao1j0d suoissiwpe
AKloreujwnosig
wn|na1Ind

u| paresodiodul
10U sawwelboid
yoeauIno [einy
SalUNWWOD

[eINJ Y3 Ul SaNI|IDey
yi[eay Jo 21n1oniis
-eljul ayenbapeu|

eUBYD '610T
‘sjooyds |ed
-|paW UejuRYD
ur Apnis e :ejnou
-IND 3JIAIaS
pue uonesnpa
paseg-Allunw
-wod/buluies)
paseq-ws|qoud
10 [euonipel}
ul buuiesy
[ed1paW bul
-19/dwod Jaye
3Iom Jo ade|d

yJom 01 Bul||im a19m Aay) 1ey) S1edipul 01 311D Ueqn Jo 221042 BuUl
AJ9¥I| 210U SSWII G| SI9M SIUSPNIS BB Ul pa3elIuaduod -piebal sadud
eale  Ajulew uonesnpa (dwwelboid $3gOD) anoqge Jeuon syuapnis -1942id Bulutel]
[eanJ Ui 2d1oeid 01 ssaubul||IM paseaidu| [e2Ipaw Aunod [pouiodailoN]  [pa1iodai o] [po1odal JON]  PIGLDSIP Sl 1eym 01 Jejiuis -295-5501) [eIP3IN [e 19 eglewy
(%¢/) 1oddns
pue diysioruswl
K1012BJS1ES SB [|am
se (961 /) uolsinzadns
|ed1ul> poob pey
Aay11j9) siauienb
23141 Aj21ewixoiddy
(9%78) papasu uaym ey
3|ge|IeAR 2J9M SIO| YInos ‘120z
-Uas Jey) pauiodal ey YInos
pue (%£8) gof au ur siadyo
01 PIUBLIO-|[2M 1|3} 92IAIS Aunw
150W uswsbeurw -noeud Yijesy [eluswuolinu -Wwiod |eusp
5zi|e1dads 01 pspua1ul pue uolsiaadns ‘sioydeibolpel ‘suepnaip pue |edipaw
9689 ‘93| O} PAPUIIUI OYM 3SOY) buowly (9%9¢) J1ejun se JO swR1 U Jeak 's1s160j0yAsd [ea1up woyy sbuipuy.
sauNW  uoleIBUNWS) pue QDI AunW ‘s1sidesaypolsAyd apnjpul 01 [BUOII35-550.0
-WOD PaAISSIaPUN PUE [BINI Ul YIOM 0} ‘(9599) Buiyde| Se -wod sy buunp maib pue sisipeweyd pue ‘leuoiieu
PapUUI (9%57) J21ienb auo pue (91,€) A1ajes [euosiad Jlayl  suIdUOD [ediideid S1S11USP ‘SI0100p [edIpawl :sjeuolsssjoid
Alij12e) SWes a1 1e Ulewal 01 papuaiul ‘(%£t) A1010ejsiiesun  pue quswsbeuew Yim pariels swwelboid sy yijeay Jo uon
SIav4om L[esy Jo uoniodoid ybiH - Se uonepouwwodde ‘uolsiazRdns Yyum S)SIIUSP -Ualal pue ‘pod
seale [enJ uj padseld pauodaljey  uondejsies Jarealb BunoA 1oy ad1A9s Aunw |euonl  pue $10120p -dns ‘JUSWSde|d
21am 31enpelb Jo (965S) Jley ueyl 2oy Aj@1ewixoiddy pauiodas salenpelsy  [payiodas 10N] [pauiodal 10N]  -Wod A1os|ndulod Jo Jeak -295-5501) [eIpay  [e 19 JaydieH
yoddns

sawodInQ

sabuajjeyd

uonejuswsa|dwi swweiboid aujjadid jeiny

leuoissajoud

pue jeuonesnpa

ybnoay) uonuslas

Je|d 13y30 |eans buninsug

pue buluies yijesy
|enJ spJemo) pajusiio
wn[noLund e buidojaaaq aJow jeyy bulinsug

sjuapnis |eins suoissajoud yieay

Jed  Anunod ‘yeak

awuweiboud suiadid jeans 8y jo siejjid ubisap Apnis Apms ‘911 ‘sioyiny

(panunuod) | sjqer



Page 7 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

S1USpUOdSal J3Y10 Ue] PROIGE YIOM

0) UONU3IUI Ue 3115 01 A|9I| $S3] Ajued
-ylubis a1am syuspuodsal uediyy yoe|g
Se3SI9A0 saliunyoddo

191190 219M 31943 1eY1 Ja1|3q 3y pue
2oualadxa uleb 01 sem BulAea| Joj SUOSeY
uonenpelb

J9)4e peoige ob pjnom Aay1 paiedipul
(9%/7) S1U8PNIS JO PIILYI-3UO URY] 5587
aJed Alewd J21ud 0}

ueld e paiedIpul (%8€) Siuapuodsal sjew

EINEH
01 pajdadxa ale
A3y uonejndod

Sy Jouiw Ajjed
-lydeibowap
pinoys awwielb

-oid bujuten ayy

SUNeEIRETEN
suapNIs
‘spoyiaw
1BUTHL 3U3 Yum
‘S|dwexs Jo4
*$onsls1RIeYD
uonuaUl
9on2eid pue
oiydesbowsp

-01D0s bujujuwexa

Buipnpul

UOISIA SIU3 JO
Juauodwod
|euonesnpa

a1 bunssw
spiemoy ssaiboid
2INseaw 0}
pasn st (19UIHL)
YiesH 1o}

A1un spiemo)
SIOMISN =Y
AB31ens siy3 jo

ey

4INos ‘020z
EREElE]
ey YInos
3y :suonuLul
9o110e1d uap

pue (99¢) 3wy jo uoijodoid Jejiuis v/ 1no|jo1 3y1 apinb -n)s [ed1paw
‘3482 Asewid ojul ob 03 uopuSU| Ue sa|dipund Aujige |euon syuapnis ainng ‘e 19
pa1edipul syuspuodsal JO (%i€) pAIYI-auQ [paniodal JoN] [pauiodal J0N]  -1UNODJE [eD0S [pauiodal 10N] [pa1iodar1oN] [pa1i0dal10N] [pa1i0dal 10N] -295-5501D) |edIpay  UopL3-0IaYl|D
uoddns

|euoissajoud JSEINIET ) sawwelboid sjuapnis

pue [euoneonpa pue Bujuiesy yyeay  ojul payddas e |eans Guowe

ybnoayy uonualas |eAnJ spIEMO) pPajUBLIO S1UapN]s [eanJ suoissajoid yijeay

S3wWodINQ sabuajieyd Je|d 19y30 |eans buunsuz  wnnduNd e buidoaaaqg a1ow jeyy bulnsug Bunesonpy

uonejuswa|dwi swweiboid aurjadid jeiny

awuwesboid suadid [eans ayy Jo sie|

ubisap Apnis

syuedpiyed  £1unod eak
Apms ‘spn ‘sioyiny

(penunuod) L ajqeL



Page 8 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

(@sn uoliiw 152) vz uoljig

7 12 P21BWIISD 2I9M SBUIUIRD DU S1e
-npeib asay | ‘saenpelb Sz ules 01 (sn
uol|jiu §'L L JO JUS[RAIND3) Yy7 ‘Puey YyZ
puey es1}y YInos Uol|jiw 81 pa1sod
sjeuolssajoid aied yijeay se burjiom
pa1Jels A9Y1 Se UOOS Se Sa2URISWNDIID
|eID0S PUB DILIOUODS P|oyYasnoy Jiayl ul
sobueyd Jofew passaunm swiwelboid
SIY) Jopun paulel) sjeuolssajoid yijeaH

ey

HINos ‘6107
ey yinos ul
sjeuolssajoud
asedy3[eay se

S3NI[1DBY LeaY (BN Ul Buppiom Sseale [eini Ul pa1edo| seale [eJnJ woly Bupiom sa1e
WBY1 JO %£9 UoNebI|qOo YoBg-4I0M 113U S|o0yds Jo Aldeded sanuNwW uonebligoseq  siuspnis o1 diysie -npeib uiblo
pa3a|dwod pey (sa1enpelb /€€ [e101ay)l  Buiydeal padnpal -wod [edo| buipnpul -Yiom Jeaf-10j-1eak € YNy 01  -|oyds JO UOIIeIO||Y 219 ‘ISIDBW -|euni Jo 1oedwil
J01n0) sjeuoissajold yieay G| /102 Ul pue $32In0sal slap|oyaxels pa12335 a1am A3Y) a1aym Ajiwiey jood -leyd ‘sysnusp DIWOU0D3
paulel) 2J9M SJUSPNIS  UewNy alenbapeur  [euolieu jo Joddng [e31dsoy 1213SIP SY} 03 UIN1SJ WIOJ) SYUSPNIS Ulblio SpoYRW  's3sinu ‘s10} -0120s Y|
ulbLo-[eINJ /€€ ‘9107 01 6661 WOI4  ‘2INIdNIISEIUI 1004 Buipuny Jo a|gejieny  [paniodal 10N] [pauiodalloN] 01 paidadxe aue salenpeln |eJnJ JO UOND3JIS [paniodal JoN] -paxXI  -D0p [eDIP3IN [e 19 JODUDD
Aunwiuwod
Y1 Ul saseasip Jo pealds ay3 1uanaid 01
S3DIAISS U2B21IN0 dARY 0} S|eudsoy ayi Joy
9|g1ss0d 11 S3xew INQ SDI0IOM 3|qeIS &
2onpoid 01 sdjay AJuo 10u Siy] "4edy3eay
Aujenb spiroid 01 9w e11xa ay 0b 01
Buljim a1e pue spasu ANUNWWOD dy)
pueisiapun Aay3 ‘'obenbuej |edo| yeads
$91enpelb,/51uspnis se s3IUNUIWOD
$100155eI6 Y1IM UOeIIUNWWIoD parcidul|
Slo
-uonnoeid a1ed yijeay sy 01 sbessaw sy1 swuwelboud
£aAu0) 03 s19121dIB1Ul BUIPaaU INOYIM UM 1De11U0D oeq ey YIN0S
SODIAIDS U1{BaY SSDIB MOU UBD S1Udlieqd -{1oM JeaA-10}-1p3K saduirosd [einy ‘1z0z 'suondad
$|00Y2S JO 1IN0 doip pue uonesNpPa e ubis ss1enpelb Ul s)uspn1s pabel -1ad s1sbeuew
aN|eA JOU OP OYM UINOA 10) 82UaIa)al JO SaWIN I NJYIP pa12319s Ay | -ueApesip 01 sdiysie pue sayenpeib
uiod e se 12e salenpelb [ed0] {yinoA [einy Bupnp adod diysiejoyds -|oys JO uonedo||y ‘s;uspnIs
10§ S|9POW 3|0J SW03q PeY SIUSpNIS 01 pue 'SWOY 341 JOJ PaMBIAIIUI SaNl|oey sy ‘eOlJY YINoS ul
$95IN0D AIBSS9DaU Y} wouj Aeme pue  Ajjeniul a1om Aoyl [e20| Aq UOND3|DS SIDIAIDS Y}eay
219|dwod 031 Wwayy Joj 3|qgissod 11 Buryew Ausianiun 1e auaym sjeudsoy ybnoiyy [2A3] |ooyds |eanl 1o} sjeuols
pue ‘p|ay aJedyijeay sy ul ssniunioddo 3JI| Joj SJUSPNIS DY) OIUI Paglosqge 1@ JUSWIINIDAI -sajoid a1ed
YIOM JO Way) Buluiojul ‘sduepinb Jssied asedaud o1 swie 2ue sajenpelb ,S1UBPNIS JO [9poWl -Ua[eay aimny
Budnpoul A ‘sjuspnis Apasu Joy 1ey) swwesboid ‘soa1b63p 1ay1 Jo pajesbayur ue bul Apnis Syuspnls Buibebug
Auanod Jo 91242 sy seyeiq swweibold [pa1iodal 10N] [pauiodal 10N] Bunoiusw [epos  uons|dwod uodn [pPo110da1 10N]  -OAUI UOIIUSAIIU| [pauodalioN]  @AneuenD |EJIP3N  [B 19 9pawinD
uoddns
leuoissajoud JSEVVIETY) sawwesbosd sjyuapnis
pue jeuonednpa pue buluiesy yyjeay  ojul pa3d3as dle |eans uowe
ybnoay) uonualas |enJ spJemo) pajualio sjuapnis [eana suoissajoid yijeay
sawodINQ sabuajleyd siojeyl|dey Jequd 19y10 |eana 6uninsuz  winjnoLund e buidojaaaq a1ow jeyy bulinsug Bunesonpy
syuedpiped  Anunod eak
uonejuswsa|dwi swweiboid auijadid jeiny awweiboud suiadid eans 8y jo siejjid ubisap Apnis Apms ‘811 ‘sioyiny

(panunuod) L ajqey



Page 9 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

\(:CDOU uedlljy Jayloue ul 31om o1
UOIURIUI Y3 BUIARY PUE ‘S3SIN0D [edIPaWl
2suelsip Buo| 0 $s928 A1ID11D3|S 9|gelfa)

Jo AlljIgejieAR ‘papURE ALISISAIUN PapN (DUl
1uswade|d SY3gOD e auobispun pey
SIUSPNIS Ja)Je SeaJe [BINI DY) Ul SIOM JO

Ausianiun supidop
Suyor woly uoddns
[e21UYD3] pUe 9AD

SIUSPNIS S9DUSIDS AI0IRIOE|
|ed1paw pue Aydeibolpel
'ABojouy2210142 ‘Bulissu

-1bu? |ed1pawolq ‘Adewieyd

‘Ansnusp ‘buisinu ‘fesipaw
Joj A1os|ndwiod si SY3g0D
seale 959y} ul bui

-{10M SpIEMO] Sapn1Ie 318
-ldoidde sy aiinboe wiayy
9|geUD 01 PUE SANIUNWWIOD

epuebn

'£10C "epuebn
Ul Se3Je PaAISS
-19pun uj }om
01 UoIsdsp
,S1USPNIS SUOIS
-s9j0ud yijeay

UOIRIND PIPUIUI YIIM PIBIDOSSE $1010E -enu| diysiauiied paAJasIapUN Ul Bur}iom 01 a1enpeifispun
Ansiuiw ayy Aq sease [ein uonesnpy [edIpsiy $9711eWI|DJR pUP PIZNISUSS uo uonednps
ay1 ul paisod Bulag pue ‘@duelsip buoj 0y 2y1 ybnoiyl usw aJe syuapnis ‘awwesboud paseg-Alu
$5920B PaPN|DUI SBAIE [BINI 31 Ul %I0M 01 -UI3A09) S 341 WOy (S4390D) S221AISS pUR -NWWIod Jo
321042 Y1IMm pa1e1d0sse Apuedyiubis sism Buipuny yum paysi| yoJessay ‘uoiesnpi paseq Apnis Joaye BIERINY ERVENRIT]]
1eY) 510108} QusWwade|d SYIGOD Syl oy [pa1iodal 1I0N]  -gelse sem SY3goDd  [paniodal 10N] [pauiodalloN]  -Aunwiwod sy Jo 1ed sy [pauiodal 10N] [pauiodal10N]  -pue-310499g [edIpay ‘e 19 ouzly
$311U9D Uequn
P21e20| 3.e 5|00YdS
[eJIpaW 150U
9ouUaNbasuod e se
pue ‘sbuinas |eins ul
$|00YDS [e2IPaW JO
1USWIYSIGRISS 9Y)
siadwey (suonejn
-dod |einu jo Auanod
|eJ2uab pue ‘speol
100d "A11D11239 Jo
oe|) seale |einu ul
2IN12NJISELUI 100
Sjooyds [ed
-Ipaw Aq sassad0id ejuezue|
UOI1D3|S Ul SIUSPNIS ‘910 's1uSpNIS
|einJ abeiueApesip [edIpaw J0)
SIU1 ‘S|ooYPS [e2Ipa suonelol [end
uolnenpelH I31e SUONEIO| [eJnJ Ul JUsW UoISsIWpe J0) -soy |esayduad
-Ko|dap 1dad2e 01 Aj231| a19m Juswdeld way1 aledaid 01 SjuspnIs ybnoiyy
[endsoy [essyduad yum paysies buisqg DEVRIEIERIEIRN [e2IPaW 1BSA-PIIY) IO PadNP eluezue] Ul
‘e3Je [RJNJ U UIOQ ‘(3D1AJ95-Ul) 9d1181d 2| pue sadeds -0J1UI SBM SAI1RNIUI SUOIE1O) 1usawade|d
pa1ejal-y1|eay Ja)e Pa||0Iud '9A0gER IO Kio1e100R| YiM [eudsoy [essyduad yoam -7 | |eans Jo sdue
sieah Gz pabe 4spuab sjew yum suspnis paddinba-||1 a1e © 7107 Ul ‘SIUSUWUOIIAUD -1daode aininy
syuawadeld eudsoy |esayduad piemo) seale [eint ul Sjooyds Buiiom [eini 01 suspniIs Jeuon Syuapnis Bupueyuz
SapNUNe 9AIISOd PaLgIYXS SIUSPNIS K1epu023s 15O [pauiodailoN]  [pauiodai10N] [pauiodai 10N] |edIpaw JO 2insodx] [paniodal 10N] [pauiodal 10N] -D95-5501) |[eoIpa|y  |e 19 epuedey
uoddns
|euolssajoud JSEYNIETY) sawwelboid sjyuapnis
pue [euoneonpa pue buluiesy yjjeay  ojul pa3d3as ale |eans buowe
ybnoayy uonualas |ean. sp1emo} pajuslio SjuUapN3s [eans suoissajoid yyjesy
SawodNQ sabuajjeyd sioje: Je|d 19y30 |eans buunsuz  wnndLUNd e buidoaaqg a1ow jeyy bunnsug Bunesonpy

uonejuswsa|dwi swweiboid suljadi

awuwesboid suipdid [eans ayy jo saejjid ubisap Apms

Anunod 1eak
Apmis ‘apan ‘sioyiny

(panunuod) | sjqel



Page 10 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

[pa1iodal 1oN]

,55920N5s
5, A1UNWILWOD 31 S| $5929NS AU, 3SNEaq
‘wiayy papoddns pue painunu pey yoiym
Ajunwwiod ayi 01 3}2eq buiyiawos aA1b 01
Buipssu ‘UoNebIIO JO S5USS B 1| SWOS
21941 uoq

Bulaq pue abe||in pue ‘2jdoad ‘Ajiwe) ‘51001
0132eq bujwod ‘s|doad [eins 01 31|21 O}
Auijige pue yum A1uel|iLie) Jo pue 'suioy
BuluINIaI JO 35USS Sem $1010e) BuleAnow
15910316 2Y) ‘UIbLIO [eINI JO 350U 104
1oedwi ue

S/ PUR 3DUSI3YIP B SXew O] pasu syl
pue seale [eJns ul 9jdoad aAJes 01 buizuem
'Uuo2dUU0d AuNWWod e buiey ‘(ajdoad
UMO, 5,3U0 A|e1dadsa) ajdoad Buiaias

[paniodal 10N]

1USPNIS 9yl 011500
ou 1e Aep uad sjesw
22443 Jo uoisiroud
pue ‘uonepowl
-WODDP 3|GRLIOJW0D
JO 30U1SIX]

SIS (AN JO 3DI0YD
S1USpNIS Sduan|ul
01 paviodas sem
uolsiAiadns poon

[pa1iodal1oN] [pauiodai 10N]

win|naLINd patelbaiul

Ue JO 5312U319dWiod 3103 3Ly
JO SUIOS SA3YDE 0} SUIPNIS
[eDIPaW Jeak [euy J0j 1XIUOD
ay1 spinoid (ebuejewundpy
pue 1539\ YLON ‘Businen)
sadulAoid INoJ JO SauNW
-UI0D PaAISSISPUN Ul SaN|10R)
1UISIP %420/q Ddl 343 Ydnoay |
*SAIUNUILIOD PAAIISISPUN
pue [einJ 03} JUSWHWWOD
SIUSPNIS pue s AUSIAIUN

au1 uayibuails pinom ey}
SOAIIBNIUL Y] JO SUO Se 9007
Ul payoune| sem ‘sbuiias
21eD y1jeay Asewud Jo abuel
e Ul JusWwade|d yoam-9
Klos|ndwiod e s1 ya1ym %20|q
a1ed Arewnd pajeibajul oy
“Iey) UIYAIAA ‘sIeak [eo1uld auy
Ul pauIquIod Buiag sueais
410g yum ‘Buiures [ea1pau o}
yoeoidde [euonipen bunsixe
3y} pa1uswa|dwiod 1eyy
swweiboid buiuien e+

© Se €007 Ul Paydune| sem
awweIboid (PUeISISIRMUAN
341 JO AUSISAIUN BU1 1B 530U
DS U{eaH Jo Aynded) sum v

uonesnpa pue bul

ey Yinos

'/ 10z Ausianiun

uedLy Yyinos e

Ul S1U9pNIS [ed

-Ipaw Jeak jeuy

Aq syuswade|d

[B21UI]D [RINJ JO)

31Is JO 3dI0YD

Apnis Bupuanyul
aAnelenb SjuspnIs S101084 '8 13
Kioreueidx3 eexndely

[pauiodal 10N] [pauiodal 10N]

edIY YInos
'/00C 'seate

|eanu ul asnoeid

01 s[euolssajoid

Yieay jo

uiblo E[IIbEN

Buipnppul ‘ssinguie [euosiad Aq pauuld -utes) Buunp AISAllsp Yijesy  [eini Woj S)uspnis spoyiaw SI0) U0 sedUBN|U|
-I9PUN S| BJE [BJNJ Ul YIOM O] UOIsIdI( [pa1i0dal10N] [pauodalloN]  [pauodal 10N] [pa1i0dal J0N] [e4nJ 01 SIUSPNIS JO 2uNsodx3  JO UOIIDRIS A1Lold [pa1i0dal10N] -paxIN - -D0p [edIpay ‘e 12 Jadno)
uoddns
|euoissajoud [SEINIET ) sawwelboid sjuapnis
pue [euonesnpa pue Bujuiesy yyeay  ojul parddas e |eans Guowe
ybnoayy uonualas |edn. sp1emo} pajusiio S1UapN]s [eans suoissajoid yijeay
sawodnQ sabuajleyd siojey|dey Jequd 19Yy10 |eana Buunsug  winjndoLund e buidojaasq a1ow eyl bunnsug Bunesonpy
syuedpiyed  £1unod Jeak
uonejuswsa|dwi swweiboid aurjadid jeiny aswuwesboid suipdid [eans ayy jo saejjid ubisap Apms Apms ‘apn ‘sioyiny

(panupuOd) | 3jqey



Page 11 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

bumas

[BANJ B Ul PaYsiIes 9 10U p|Nom ‘Asuowl
2JOW UJeo 0] aJISap JI9yl se yons ‘mbwwc
Jeuosiad J1ay3 1ey3 3[3j 0s[e SIUSPNIS JBYI0
$32IN0s34

panwi| Jo wajqoid ay1 ssaippe 01 Japio Ul
Seale [RIN. Ul 3IOM 01 JUBM SIUSPNIS SWOS
2ININJ Ul 8133 %10M 01 pue

seale [eJnJ 9yl Ul s1deid 01 Juem 0} Wayy
P31RAIOW SS3UIIPURLY 5, ALUNWWIOD U1
pue Aunwiwod ayy uj uopowoid Yijeay
10J Pa2U 8Y1 1Y) PaledIpul SJUspniS
S3UUNUWIWOD PISe]-UBGUN Ul y1om 01 Bull
-13J21d dnoub 3y JO paIyL e UYL SS3] Y1IM
SaIUNWWIOD paseq-|eini Ul 4I0M O} pallaj
-a1d (9669) S1USPNIS 31 Jo ALofew sy |

[paniodal 10N]

[pa1iodai 10N]

[pa1iodal1oN] [pa1iodal 10N]

sbumas aonoeid

2y1 ul bupyiom sjeuolsssjoud
91IS-UO AQ SB [|aMm Se ‘9oud
-1Iadxa pue s||1ys ‘9bpajmouy
a1siNbal sy) Yyum soiuispede
p=12319s Aq sauldidsip Jisy)
0] mc_U;Ouum YooM B 90U0
pasiAIRdns a1am sIUSpNIS
uswsde(d 3yl Jo pus

31 1 AUNWIWOD 3y} 0}
uoneIuSSaId B paIaAIlRP
pue 95in0d 34| @Y1 buunp
uonda|jal painioniis Jo
ssa20.d e ul pabebus aiam
Aay sanuonud paynuspl
241 J0j suouaAIRIUl AlUNW
-W0d 31eNIUl pUe Swea)
AJeul|didsIpIaiul Ul 3I0M 01
pa102dxa aIaMm S1uapNIS
siapinoid

9DIAISS Yi[eay pue Alunwi
-WoD YaMm 12412601 DMN
AQ payiIuSpI 4aM ud
959y "saloud Ayunwwod
paynuapl A|2Aneioge||od
ssaippe 01 s1eak yunoy pue
pAIyL JIay1 Ul buisiny pue
AdeiayioisAyd aupipay
[eanien Jo sauldinsip

941 Ul S3USpn1s painbal
paJayjo swwelboid ay |
UoD3|J3) pue }Iom

-Wwieal Yum bujuiea| aIAISS
2uIqUIOd 1y sanjunyoddo
BujuIes| painIdNAS Yim
SIUSPNIS S9DUSIDS Y1|eay
sapiroid 1ey) swwesboid
(3d) uoneINP3 [euUoIsS3J0Id
-J91U| UBDLYY YINOS pazl
-ads e padojansp ‘ai0fa19y1
‘sey (OMN) adeD) uIRIsap
a3 Jo Ausianiun ay1 3e
(SHD4) s92UsIdS YijesH pue
ANunuwiwod Jo Aynde4 ay |

[pauiodal J0N]

[pauiodal 10N]

edIY YInos
710 'seale
panJasIapuNn
pue [eini u
asi1oeid o3
paddinba-|jam
sa1enpelb
paj|s bul
-dojaAsp uo
awweiboid
uoneonpa
[BUOISSD)
-oidi1ul

ue Jo 1oedw|
‘e 12 njody

poyaw syuapnIs
-paxIN [ed1paly

sawodInQ

sabuajjeyd

siojey|dey

uonejuswsa|dwi swweiboid sujjadid jeiny

yoddns
leuoissajoud

pue jeuone>npa
ybno.yy uonualai

Jequd 19y10 |eana 6uninsug

sawwelboid
ojul pajda|as ae

JSEYVIETY)

pue Bujuiesy Yyjeay
|eans sp1emo) pajualio
wnndLund e buidopaag aiow jeyy bunnsug

sjuapnis
|eans Buowe

sjuapnis |eins suoissajoud yieay

Bunesonpy

awuwesboud suiadid eans 8y jo siejjid ubisap Apnis

Anunod ‘reak
‘31 ‘sioyiny

(panunuod) L ajqey



Page 12 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

(9%€) suonipuod bu

[eInJ pue ‘(90€) Buisnoy ‘(945¢) 1oddns
[eIDuBUY pa1iodal 150U S1USPNIS ‘sabud)
-[eyd Yy 1536619 J18y1 Inoge padse Usypn
uonedpiped Yy Jaye sadIAISS

1UaWieall pue ‘aied ‘uonuanaid SAV/AIH
apinoid 01 paddinbs Jenaq 13 Aoy1 1041
paaibe A|Buois 1o paalbe sUSpPNIS JO %56
dualadxa

$3s5INU JO
uonelsibas jeuoleu
UM 2oue)sisse

Se ||am se siaulel)
pue sisijedads
ueqgin Yim salju=o
yijeay [esns abpuq

bujuren paseq

-uoneNWIS pue sgej s||iys
Jo 9sn buipnpul Abobepad
2AlleAOUUI JO JUBWdORASD
pue wiojel ejnduind
ybnoiyy sondeid [ediulp Joy
SS9UIPEAI ,SISINU UO PAsNI0)
os[e awwelboid ay |
1uswWiAojdws pue ‘aondeid
01 A13ud ‘uonenpelb o1 Joud
Juswabebus Aunwiwiod
pue aoneid [ed1ul)d [eany se

S9IUNWIWOD [N
ul pue sjeydsoy ul
410q SIUSWUOIIAUS
210Wal ayi Ul

USA3 'SUOIIPUOD
||B Ul 3I0M 01 Wiay)
aledaid pue 3jeds
[eqo|6 e uo s1yiom
ya[eay ainny aq

01 SIUIPNIS Ules)
:yoeoidde paseq
-Aous19dwod

e buisn wioyay
uonesnpg Jo
siuswWalinbai ayy
way o1 bulurejdxa
£q123[gns ay1 Jo
SsaualeMe 3slel 0}
sjualed siuapnis
pue 'syuspnis
‘sjooyds 1abuey ‘uon
-BI>0SSY AYMPIN
unod buisinn
‘uoneonp3 pue
U2[eSH JO SSLISIUI
SY1 Y1IM pa1dnpuod

obuod ay
'Lz0z 'obuod
343 Jo dlgnday
Jnenowaq Ul
swuweiboid
uoI1e10] [RINI

© WOl SUOSS3)|

[EUONEINPS I3y pauaLIbUais pey gy Seale [edn uj suon plle 01 swuweibouid [9M Se Spa3u Ljeay [eind 24aMm sbunssw :21edy)[eay
11941 181 paalbe A|buons 1o paaibe %/6 -Ipuod BuiAl| pue ul buiusypbuans Bupolusw spR1e 01 2UNSOdxXa (MHD) J9%iom ‘swwlelbold (Yy) |BJNJ Ul 15991l
uonediped Buisnoy ood ‘syusp HyH uoddns 01 Jouswdojensp yijeay Ayunwiwiod pue uopelol eint 3yl 1uspnIs Bbuisinu
Yy PUSWILWLOI3I PINOM A3 Jeyy paaibe -n3s 10§ oddns Buipuny Yv4did Syl papN|pul S1USpPNIS BulsINU 3sea1dul 0) Jo aseyd Juaw Buiseanu)
A|buouis 1o paaibe sUaPNIS JO %<6 [eIDUBUY JO D€ Jo AljigejieAy  [paniodal 1oN]  swwelboid Yy oy pawile swweliboid ¥y sy [pauiodalioN]  -ubleayrbuung  Apnis ased) SOSINN e 13 49sSeNS
(Ua1p|iy> 10§ SjooYyds
poob ‘Addns J1em
Jejnbal :63) sainy
-dniiseljul diseq
JO¥oe| ‘UoNR|O!
[_ANJ JO 1X21U0D B
uopesuadwod Aieyd eueMSIOg
SUMO) SWOY JISY1 JeaU SeM  -UOW JO adUasqy ‘9107 'euBMS
11 J ease [eany e ul 9d12eid 01 Aj9y1| 10w uone|os! -10g Jo ased
2I9M puUNOIBXDeQ [BINI B YLIM SIUSPNIS |euoissajoid pue e—uopedo|
paniaiad Asnoiaaid ‘sapunyoddo 9o12eid auniny
S NJYJIP Se 10U S| eale [edns e u) bul Bujuies| Jo xde| wnnou JTERVEIETEN o}
-si12eid 181 WY1 pamoys suolielol [einy  ‘uoleubels Jasled -Ind Buiuten oy buunp 1uspnis pue
©3Je [eJnJ B Ul 32110eId JUSWSDURADE I93/8D S1USPNIS JO SUOIILIOA [BINY uonesnpa
pInom Ay 1eyy Ajox1| A1an/A|axi| sem 1 10y saniunyoddo WiNN2LLIN Jed4-G e 1IN0 |edipaw buunp
pIes 94 € I9ASMOH "seale ueqn ul aonoeid Jood panizdiad -ybnoiyy AIaaljap a1ed yijeay spouaw 510} 2Insodxa [einy
01 pauem sa1enpelb Jo (916) Aofew sy sarenpelb Jo %6 [pauiodalioN]  [paviodas 10N] [pauiodal 10N] [enJ 03 SIUSPNIS JO 2InNsodx] [pauiodal J0N] [pauiodal J0N] -paXIN - -D0p [edIpay ‘e 19 eAuo|
yoddns
|euoissajoud JSTINIET ) sawwelboid sjuapnis
pue jeuonesnpa pue buluiesy yyjeay  ojul pa3d3as dle |eans buowe
ybnoay) uonuslas |enJ spJemo) pajusiio sjuapnis [eana suoissajoid yijeay
sawodINQ sabuajjeyd Jequd 19y10 |eana 6uninsuz  winjnoLund e buidojaaaq a1ow jeyy bulinsug Bunesonpy
syuedpipied  Aiunod “eak
uonejuswsa|dwi swweiboid aujjadid jeiny awuweiboud suiadid eans 8y jo siejjid ubisap Apnis Apms ‘o)1 ‘sioyiny

(panunuod) | ajqel



Page 13 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

uoljedaidde

Jo 2| pue ‘suondo
Buisnoy Jood
‘peopyiom 01 uonejai
Ul sallejes Mo
$3SINU ISYIO

10 Juswabeuew

Juswaalbe
921A195 Dljgnd pue
‘uoneonpa buinun

-uod ‘A1undas qor
qofuaund

11341 Ul bululewal
Y)IM Pa1eIDOSSE S10)
-DBJ S SI9}IOM-0D

101235
dlgnd ayp ul
Wwiay1 uieias 01
Jooyds buisinu
wou Co_wmjbml_m
Joye sieak G-, sals JuswAojdap
10 Y1jea Jo 01 pariodal aney sie
ANSIUIA 941 J0J -|OYDS |YD Jayiaym
31I0M 01 JuaU Bupen yum
-9aibe 2dIAISS B Yl[eaH JO ANSIUIN
ubis 01 SJUSPNIS Y1 ISISSE SDIAIDR
nbai Aq pue dn-mo||0} sYIVD
‘aduewloplad aseqelep
wexa buisuadl| parepdn Ajjlenunuod
pue‘sajesuone e ulssrenpelbd (e
-npef swn-uo  uo e1ep dn-moj|oy
‘SJUaPNIS Bulsinu - ulelulew Jels vy
Jo uoissaiboid JuswdolaAsp [euols
jooyds Apieak  -sajoud Buinuiuod
anoiduwli 01593} 10j saniunuoddo
wexa [1punod Jo - bulpnpul ‘Loddns
1uswiAed pue [euonesnpa pue
‘saliddns bur  ‘Bupioiusw [edjulD
-sInu ‘swiojiun - pue [e1osoydAsd
‘spuadns buin ‘9duPISISSe
“Joddns uoniny dlwapede buipiroid

Buipiroid Aq ‘SJUaAS Jay1ebol
:sAem z Ul 101295 196 |euoibas
olignd ay3 Ut pue ‘sjje> suoyd

buisinu

ul 9a169p/ewoldip

e 919|dwod 01
3|geun aq asIMIY10
p|nom pue diyspiey
[eidueuy buroey ase
oym (ease [eins e buy
-AJ9S pUE U] pa1edo|
auo Bulpnjpul)
969)|00 Buisinu 01
pa1dadoe ussq sney
oym syuapniIs Apaau
s1961e1 aseyd 1usw
-unudai diysiejoyds
ay3 'spunoibyeq
2IWOU0I3-0120S
Jamo| woly

Jo sueydio Ajueu
-lwopaid aie oym
suspnis buisinu
suoddns swwelb
-oid diysiejoyds ay |
uonenpelb

1918 WasAS yijeay
gnd ay1 Ul jiom
0} Juswuwod e
91e41SUOWIP OYM
pue sa3j 96302

IMejely

'S10Z ‘Apmis
SPOYIRN-PSXIN
Vv dwweibold
diysiejoyds e
JO sa1enpelo
3SINN UBIMB[R

yum sdiysuoneas  yum sdiysuonejas - bujiom sasinu ‘Buibessawl 1xa1 Y1IM 3DUPISISSe Paau buowy
buppiom Jood aanisod paziseydwa  Jo Jaquunuayl  ‘susiA d1s ybnoayy oym sasinu Ioy sdiys uonua1ay
(uequn-uad 9501 soljes Juaied pue s10siAJadNs  95eaIDUl 01 SWIR  JRjOYDS UDea Yim -Jejoyds adInIesaud DDIOPHOM
pUE ‘|eINI 96£7 ‘UBQIN 96/0) SeaJE UBCQUN  -0)-35InU ybiy pue 119y Aq pare swweiboud dn-mojjo} 350> SI9JJ0 2duel||y ey spoylaw JO s101D1pald
Ul Buppiom aiem sa1enpelf 8yl JO1Soly  $32IN0Ssal JO e Daidde Bulea{  diysiejoyds ay | sulelllew vy [pauiodal1oN]  -191u| SAIV [BGOD [paniodal 10N] -paxiy S9sINN EEREYEN
uoddns
|euoissajoud JSCYVIETY) sawwelboid sjuapnis
pue jeuonednpa pue Buiuies} yyjeay  ojul paldd|as e |eans Guowe
ybnoiyy uonualas |einJ spJemo) pajuaiio sjuapnis [eana suoissajoid yijeay
sawonnQ sabudjjeyd sioje}l|pey Jeqd 19y10 |eans Bunnsuz  winndund e buidojaaag aiow jey) Huunsug Bunes>onpy

uonejuswsa|dwi swweiboid sujjadid jeiny

awuwesboid suadid [eans ayy jo saejjid ubisap Apms

sed  Anunod ‘eak
Apnis ‘apn ‘sioyiny

(penunuod) L ajqeL



Page 14 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

WSY) Uey) a|cjeabpajmouy| alow

21e OYM SIUSPNIS 3Y) apInb Janisq 0 SsIpnis
Jayuny ansind 01 ANISIDAIUN Y3 01Ul UOIS
~SILPE. WU JO SWOS JJO PNOD ‘SARUSDU JO
Aem e se ‘AsIaAIUN By ‘sasInu Yieay Aunul
-0 dJe AYUNUILIOD 3} Ul SIUSPNIS Y}
apInb oym 35041 JO 150U 3DUIS 1eyy uoluido
QU1 JO 219M JJe1s Al[1D.) L3[eay 33 JO SIS
uonenpelb Ja1je eale [eins 3y} Ut adndeid
01152491ul dojaASp OS[e pue azije1nads 0}
JUeM AU} SBRJE UDIYM O) SB S3DI0LD e O)
way sdjay Ayunwiwiod ayy Ut buiuien Jisyx
4o 1ied BuIARH 21NN YIesy SU1 UILIm
Bumss a1e5 yiesy Atewud jo buipuels
-1apun Jeapd e 196 syuspnis sdipy 390D
SHOM (21U JIBY) Ul Wy siemoduis

pUE ][I [BI20S pUE [e21UID JI3Y3 pling 03 djay
‘S|[13S UOIPIIUNUWILIOD JIoY} aA0idwl wiayy
sd[ay siy | SpunoIByOeq [2INNd USISYIP JO
o|doad Yum 12e191Ul SIUSPNIS SISUM ULIO)
-1e|d Bujuies) e se SaAIas ALUNWWOD 3Y3 1eY)
PabP3|MOUY . SISPIOYSHRIS SAUNWILIOD
9} Ul S9MIAIDE S3GOD) WO 10| B 1Yausq op
S1USPNIS 12Y1 1B 8y 01 papn||e siuedidiied
SIS AUNWIWOD 3y}

Jo uoddns sy yum suonnjos asodoid pue
ANUNWIWOD 31 JO SPaaU a3 AJauapl 01 3jqe
os|e ale A3y | AIUNWILIOD 31 01 32I0POM
sapiroid AIUNWWOD dY) Ul SIUSPNIS JO
3ouasaid ay3 1ey1 paredipul sxuedidiied
Buipiemai A1an aq ued buudsyo

9[ewa) ay) Bunesnpa 1ey) s)uased adUIAUOD
Aew S3USPNIS 3jeWS) BuLISIUNODUT UoNed
-NPa JI3Y) Ul 1S3AUI 10U Op Siuased ‘Uoiedonpa
SUIP|IYD JO 9DUBAS|R) S 995 10U Op S3l|ILUE)
150W 212yM A11UN0D 33 JO Lied UIayLIoU a1
U] "YINoA 34} JOj UOIAIIOW SE SaAJSS Ajunud
-W02 3y} Ul SIUpNIS Y Jo aduasaid ay |
anoidull sansst Yieay

U0 96pa|MOUy| JI9L) PUE L1[BSY SPIEMO] SS3U
-21eme Jiay) pue sabueyp Inoiaeyaq buiass
43[eay JI2Y3 Se [[am Se ‘AIUnuuwod ay) Jo
InojABYR( Y ‘saiiAnde uopowold yieay
1IN0 A1ieD PUB UONEDNPS Yl[eay Uo syje} aAID

[eant ayy ul ajdoad

[9A3] A)|1D€)  10J 24PD 01 SIUSPNIS
ay1ieuswdinbs  saledald pue sadus
DISeq Jo e 3yl -nyul ARAIsod ‘san
SSIUNWWIOD  -|Al1DR 9DJAISS pUe
QylulsiuspnIsayl  bulules| syuspnis
BuipIinb Ui sAep Jo 3y se [|am se Aunwi
Jsgquwinu s1enbape  -wod pue sispiroid
puads 01 s121n109) 9DIAIDS ‘ANISIDAIUN

sjejdsoy 1o13s1p e bunsod
AlUNWIWod 1oy painpayds
a1e A3Y) ‘XIS pue aAY Jeak u|
INoj Jeak |un saAa(qo
pauyapaid yum Aunwiwod

SoAleNIUl
aledy)jeay a|qe
-ureIsns Juswo|dwil
01 sueaw e se
sdiysiaupted Ayunw
-wod buidojaasp
Jo sduepodwl ay)
JO syuapnis buowe

eueyo
‘910 ‘s210y>
e |dyiom [einl
Suspnis bul
-p1ebai (53900)
9DIAISS pue uon
-eJNpa paseq
-Ayunwiwiod

Jo ssaujnjasn

SJUSPNIS BY) Sy "UONEdNPa pue uohouoid pue JJe1s Jo uoll 2yl Usamiag sdiys QY1 Ul $y9am Inoj puads SS9UDIBME 3183UD spouaw suspns  paAladiad ay |
)[e3y JO DUPAS|R) 31 5335 ANUNWIWIOD 3y | -BAIIOW JUSIDYINSU| -1sulied Jo 9dua1sixg  [paliodal 10N] [pa1iodai1oN] SIUSPNIS SIseq Aleak uQ [paviodal 10N] 01 swie $3g0D -paXIN [eJIPaN  ‘[B 1D BQRWY
uoddns
Jeuoissajoid Kianop sawweliboad sjuapnis
pue jeuonesnpa pue buluiesy yyjeay  ojul pa1d3as dle |eans uowe
ybnoay) uonualas |einJ spJemo) pajualio sjuapnis [edna suoissajoid yijeay
sawonno sabuajjeyd Jeqid 12410 |eans Bunnsug  winjnoLund e buidojaasg aJow jeyy Huunsug Bune>onpy
syuedpiped  A1unod eak
uonejuswsa|dwi swweiboid auljadid jeiny awwesboud suiadid eins 3y jo siejjid ubisap Apnis Apms ‘8] ‘sioyiny

(PanupUOd) 1 3jqey



Page 15 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

pasialadnsun syuapnis buines)
SNUYI 2R3 [eIDLYJOUN S3e) 01 Alunlioddo ue
Se S1USPNIS SY3IFOD JO 2duasaid oyl paARd
-13d (s10sIAIadNS) SISYIOM Y1[eay 2o
paonpal sem
Juawade(d SY3gOD Bunp Alaalap 1oy Al
-[1984 341 01 BUILIOD SI2YIOW JO JaqUINU SY1
181 103)J3 31 YIIM SIUSPNIS AQ 01 papusie
Buraq a1eaidde Jou pip syuaned awos
aied Jusied papiroid
Aay1 se syuspnis 01 uledxs 01 pey Asyy
25ned3q 1ualled Yyoea uo awifl alow Juads
Aay11ey) pariodai sIaxyiom Yieay Jayio
(s10s1A12dNS) SISHIOM Y)[eay SUIOS
10§ PEOJY}IOM BAIXS pPR1uasald syuspNIS
P312NPU0D SeM 1[eay [enxas pue Allje
-NXas BUIPN|DUI S3NSS| P31e[aJ-U1[eay SNOLIeA
UO UOIIBZISUSS 319yM S|O0YDS se ydns suon
-N1SUL 01 PPUSIXS UONLINPS L1jeay dljgng
*S19MIeW Ul Sis|puey pooy buowe sjdwexs
10§ [9A3] AHUNWIWIOD 1B pue [9A3] pjoyasnoy
1e pajowoid sem auslBAH ‘[esodsip 1sem
91endoidde pue buiysem puey ‘uononis
-uod aupie| bulpnpul sadndeid uoneyues
pooB UO pue SPIOYIsNOY U1 Ul Ia1em ajes
IHULIP UO S3NIUNWWIOD P21eINP3 ‘$92IN0S 1IUNWWOD 3y}
191eM 9Jes JO 9dueURIUIRUI 0} PaINGUIUOD Ul puewWap 9yl 199w
S1USPNIS "UBIBAY pUE UoNeYIUES PUR 11eM A[SAIID34S JOU PIN0D WOl Bulpuny yiim
JO seale 31 Ul S3NIAIDR Yi[eay AUNWIWOD SIUSPNIS 1Byl JUesW (NYSIIA) WNIoSuod
snoLeA Ul patedidnied SJUSPNIS SYIGOD  YDIYM Palull| 1om suepuebn ||y 01
S21U10 oM Bulpiebas sixiom  sanolb x| saliddns  sad1AaS 9|gelnb]
Yeay Bunidsul se |[om se yijesy ul $21dol Jayio pue saupdipaw 1o} uoneonp3
SNOLIA UO UOISSNISIP Bupe|nuis pue ‘s|jiys 'S95eD BUIOS U| |eDIpa WIoj O}
pue 96pajmouy Jlay1 a4eys pue djay o1 bul SIS SUIOS 19119601 Swed
-|Iim ‘a1ed Jusned ul bunedidnied ‘swnAue 1e yoeal 01 pue (pwanIsNg pue
PUE SWI1 UO 3|qe|IeAR ‘91euoisseduod pue  SallADe S1uspnls  ejedwiey ‘eieleqy
Buied BuISq :se PagLOSIP SJ9M SIUSPNIS 01 JUIRASUOD A3 B ‘3I3IXBA ‘NIND) JO

Ausianiun supidop
Suyor woly uoddns
[e21UY31 pue (Id3IN)
aAnenIu| diysiaunied

uonesnpy [esIpsiy

panoddns jusw
-UIaA0D) S aY)

3

Juswiyoene
SY3gOD J1Iay1 buunp 10adxe
01 1eyM pue 31edy3[eaH
Alewild ‘yeay Ayunwwod
01 Way) 2onpoiiul 1eyl
$9IN123| MIIAISAO UIAID 218

epuebn

‘910C "epuebn
Ul wnJosuo)
NYSIW a8y}

Aqg Apnis ann
-ejjenb y
:uo1edINPS
paseg-Aunu
-wod ybnoiyx
JSEINETERINEN

sAjeue buunp sauoba1ed oAy 01Ul padnoIb  SeM SIIIUNWIWIOD  SINISIDAIUN) WYL pue pajaliq ale A3y ‘sals yijeay o}
M UDIYM SABM SNOLIBA Ul PIGLIDSIP SBM 01 S8YDeaiInNo J0j  JO A4 "SUOINIASUI 31 01 06 s1USpPNIS 210jeg suonnguod
Sa1)[1D€) L1[ea 91 18 UONGLIUOD SIUSPNIS 1odsueil JO 9dUasae Buluren [esipaw S3UNWIWOD [end Ul S1UspnIs a1e
KIDAI[SP 9DIAJDS Y3|eay 01 bunnguiuod osje [L101 $9SRD BWIOS  @dIAJRSaId 99107 KISAIISP U2[eaYy 03 S1UapNIS Apnis syuapnis  -npeibispun
24am A3 ‘BuIUIBS| AUO 10U 2J9M SIUSPNIS Ul pue ‘Slenbapeul ul‘pey epuebn  [paniodal 10N] [pa1iodai 10N] sasodxe swweiboid sy [pauiodal 10N] [pauiodalloN]  eAnelenD [eDIP3IN ‘(e 13 aquieAnly
yoddns
|euolssajoud JSEYNIETY) sawwelbosd sjyuapnis
pue [euoneonpa pue buluiesy yjjeay  ojul pa3d3as e |eans buowe

sawod1nQ sabuajieyd

uonejuswsa|dwi swweiboid aujjadid jeiny

y6nouy) uonualas

Je|d 12y30 |eans bunnsug

|eanJ sp1emo) pajuslio
wn|ndLund e buidojaaaqg

SjuUapNIs [eans suoissajoid yyjeay
aJow jey) buunsug Bunesonpy

awuwesboud suiadid eans ay3 jo siejjid ubisap Apnis

Jed  Anunod ‘yeak
Apmis ‘apan ‘sioyiny

(panunuod) | sjqel



Page 16 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

uoneonps
|euoissajoid panun
-U0D 0] §59208 MO|
pue ‘s|eidyjo 121sIp
10 U3[eay Jo Ansiuiw
9U1 wouj uoisiazedns
uoddns pue Jusw
-dinba ‘sayiddns
91enbspeul Aq
pazia1deieyd pue
uonejnwis buype|
JUSWUOIIAUS YIOM
dusadxe Joud 1o
S92IN0S3I PAUWI|

JO 1X21U0d By Ul
uonensiuupe

e3Je [eInJ e Ul Buyiom 01 apnimie Jlayl pue bujuueld
Buibueys Aq 9onoeid |eini 1oy seaules] ‘a4ed [B2IUID JO
aledaid 0y paseadde wnnouInd Bujuresy sanl|iqisuodsas

paseq ALUNWWOD Y1 bulnp AUUNWWOD  BUIWRYMIIAO 3Y}
QY1 LM Sa1enpelb Buisinu pue [edIpaw Jo pue ‘skepijoy 1o}

peopom
1N0oge suoneIapIs
-U0d pue QuaW
-3dUeApE J3318D

1o} Ayunuioddo

341 'SUONeISPISUOD
A311n23s pue A1ajes
Jeuosiad ‘(sialiieq
[eanynd 1o sbenbue)

epuebn ‘0107

|_INJ Ul YIom 0}
95uU19dWod
pue ssaubuljL
uo sajenpeib
Buisinu pue
|BDIPRW AISIDA

UOIIDRIIUI 8] "BJe [RINJ B Ul 3I0M 0) Bul QW ou buiAey  Ou) UOIEIIUNWIWOD Sseale [einJ woyy -1Un 1a19e
-||IM pUB 1USPYUOD aIam pue ‘addeid [eind ‘Buyyersiapun 0y J0 3sea ‘Bulnl| Jo S1ULPNIS 01 BulAl| Jo 2dusadxa
JO INOARJ Ul 219M OUYM 3SOU1 JO SSPNINE NP YIOMISAO ‘UoN 1502 9|qepioye 40 1502 3|qepioye Bujuies ayy
pue sanjea sy buideys 1010e) ulew sy se -eJaunwial Jood pue sanjuswe pue saniuawe yoeoidde  sasinu ‘susp JO @duanpu|
paynuapl sem buiuies) paseq Aunwwod pue a|gelnbau|  [enos Jo Ajigejieay  [pa1iodal 10N] [pauiodal 10N] [pPo110da110N]  [B20S JO UONedO||Y [payiodalloN]  Asoledidiied  -nis [edIPaRy EEREEICN
uoddns

|euoissajoud JSEYNIETY) sawwelbosd sjuapnis

pue [euonednpa pue bujuiesy yyjeay pa1d9|as ae |eans Buowe

ybnoayy uonualas |eanJ sp1emo) pajualio SjuUapNIs [eans suoissajoid yyjeay

S3wodINQ sabuajjeyd sioje}|peq Je|d 12y30 |eans buunsuz  wnndLUNd e buidoaaqg a1ow jeyy bunnsug Bunesonpy

uonejuswsa|dwi swweiboid aujjadid jeiny

awuwesboid supdid [eans ayy jo saejjid ubisap Apms

syuedpiyed
Apms

A1unod ‘reak
‘31 ‘sioyiny

(penunuod) | 3|qeL



Page 17 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

$a1nynd 1o
sabenbue| |ed0o| ay3
pueisispun 01 A
-|lqeul pue ‘Buluies)
pa103lIp-J|9s a|geua
01 salleiql| pue
AEIEMVEENTEETM[RL=TE
1oddns a1enbapeu;
|eadsoy

Buiyoeal sbie| ayy
Ul 151X YdIym ‘suon
-Ipuod Jo A1a1ieA
3yl 01 aunsodxd
a1enbapeul pue
si01n1 Aue Jo A)noej
woly douepinb jo
20uasqe ‘sanbes)
-|02 pue SpUSLY
woly 4o Ind buiag
seale [en)

Y)IM JUBSISAUOD 10U

epuebn

‘010T "epuebn
JO seale [en)
ul buppiom pue

219m A|qissod pue sjuswade|d
‘uoibai [e1usd 3y} Ayunwiwod
Ul pa1ed0| S|ooyds uo buiuren
W3SAS a1ed y3eay ay3 Jo Juswabeuew woly jooyds ybry |enuauadxe
31 1n0ge uiea| 03 pue ‘(jeudsoy buiyoeal J19y1 paisjdwod uo syuspnis
9] Ul U935 10U 3Je YDIYM JO SWOS) suon 4O INO € IS0 [e2IpaW 218
-|puOd [eJIPAW JO A131JeA B 935 01 ‘'seale  ‘Uuoiball [B1IUD Ay} -npeibiapun
|eanJ Ul SUOIIPUOD [eDIPaW BY) PURISIBPUN Ul 1211SIp sWoy seaJe [eint ul buppom paniwpe Amau
SIUSPNIS 9|geus 01 palodal sem sawiwelb 119yl pey piiyl aUuo pue syuswade|d Ayunuwwod Apnis  sasinu‘sjusp  Jo suondeadiad
-01d UonPINPa Paseg-ANUNWIWOD SIY| INOGE AJUO SIS [pauiodalloN]  [pauiodal 10N] [pauiodal 10N] uo bujurer [enusuadxg [paniodal 10N] [peuodal1oN]  SAnenen)  -nis [edipay REREENN
uoddns

|euoissajoud JSEINIET ) sawwelboid sjuapnis

pue |euone>npa pue Buiuies} yyjesy  ojul pa1dd|ss aie |eans Guowe

ybnoayy uonualas |edn. sp1emo} pajusiio S1UapN]s [eanJ suoissajoid yijeay

S3WodINQ sabuajieyd Je|nd 9y30 |eans buunsuz  wnnduNd e buidoeaaqg a1ow jeyy buunsug bunesonpy
syuedpiyed  A1unod Jeak
uonejuswa|dwi swweiboid surjadid jeiny swuwesboid suipdid [eans ayy jo saejjid ubisap Apms Apms ‘apn ‘sioyiny

(PanupuOd) | 3jqey



Page 18 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

s|euolssajoid a1ed

1By 241Ny 01 S1S2421UI PUB WISRISNUIUD
UMO 1133 BUIASAUOD JO SWIR) Ul passaldxa
U310 SBM SIL{| "SIUSPNIS YlIM 1DRIIUl

o1 Ayjunuoddo ay3 pakofus siosiaiadng
ased1uaiied ul gels Ajoey Bunsisse

pue ‘suepjuld paylienb ueyy Aieinbal
2Jow sjuslied 995 03 9|ge bulaq ‘syuaned
JO sjusuussasse m>.,mC®£9QEOu Se |[oM se
Yidap-ul asow Bulop Aq A1aAIjp 201AISS
0] PappPe SIUSPNIS ‘SAUANDE [eD1Ul]D 9531
Bujwiopiad uj susiA swoy pue dn-mojjoy
uaned ‘uonowoid y1eay Ul PA|OAUL
2lam pue ‘s309foid a1e) Alewiid paaustQ
Auunwiwo?) pue Juawanoidwi Alend
"PaI2NPUO SIUSPNIS IXSIU0D AYUNWUIOD
9y) U] 'suoiuaAIlul dinadelsy) pspiaoid
SjuapNIs yijeay paljje ay ‘sainpadoid ajd
WIS ulensd buiwiopsd pue ‘saidusbisws
Yum Buijesp ‘syuaned Jo buyiap ayy
‘syusiied Jo uoneuluexa pue buiyel K1oisiy
Yum paisisse Aay) ‘ajduwiexa 1oy ‘Aujioey
U323y 2y U| Ul PAAJOAUL 1M SIUDPNIS
yoeosdde paseq-aduspina

aiow e jo uondope sy Buibeinodus Aq
AJ|1DB§ Y3 Ul 21N1|ND Y1 UO 10399 9|ddu e
pey A11[12e} U3 0 INOABIPUS DIWISPeE JU)
Buibuug yoiym ur kem ayi noge axjods
syuapuodsai ‘ajduwiexs Jo4 Jayioue sauo
Yum pabebua sanijioe) 3yl 1e Jels yoiym
ul skem sy pue a1nynd [euoiieziuebio syl

ainsodxa |ed

-1Ul2 J19Y3 Jo 1ed se (W1sAs
21edy3jeay 21ignd sy uIyIm)
S3NI|19B) Y3[eay Aunwiwod
pUE 12111SIP 01 JUSS 2JaM
S)UaPNIS suolissajold yyeay
21enpeibiapun ‘bujuren
JUBAD[3I A|[e1D0S SI0W IO}

edIY YINos
‘810T 's21s

Bujuten [esunp

painquisip ie

Sjuapnis suols

-sajoid yyjeay

srenpesbispun

JO @duaN|ul 8yl

JO uonelojdxa

aAleljenb e

:S]eaned pue

SUOIIPUOD

Apnis SJUSPNIS ‘sedusnbasuo)

Ul palsajiuBW IS 9y} 1e SIUapNIs buiney [paniodal JoN] [paviodalloN]  [paviodasoN] [pauiodal J0N]  paau ayi Jo uoniubodal Ul [pauiodal JoN] [pauiodalioN]  @AneuenD |eDIP3IN “[e 13 }AMY|eYdS
uoddns
|euoissajoud [SEVNIET ) sswwelboid sjuapnis
pue jeuoneonpa pue bujuiesy yyeay  ojul pa3ddSs aJe |eans Guowe

SawodINQ

ybnoayy uonualas

sabusjjeyd siojeyl|dey Jeqpd 13y10 |eans Guninsug

|edna spiemo) pajualio
wnnoLund e buidojaasq aiow jeyy bunnsug

S1UapN]s [eAnJ suolssajoid yijeay

bunesonpy

uonejuswsa|dwi swweiboid aurpdid jeiny

awwesboud suiadid eins 3y jo siejjid ubisap Apnis

syuedpiyed  £1unod ‘eak
Apms ‘8 ‘sioyiny

(PanunUOd) | 3jqey



Page 19 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

OON ue Aq

aied
|eudsoy pue a1ed
oul] 1siy Usamlaq
salepunoq bul
-UJ92U0) J9dLYo
|e2Ipau 12LASIP By
Yum syuswsalbesip
1o 's;auonnoeid

pally 21am 10 ‘oxewleg A1 [e1ded 3y Ul [eUOIIPEI} YIMm 30U

9on2eid a1eAud e ul paajoAul 106 ‘Bululen)
5ads Jojuam ,sinodoip, g Y] "uon
1 4O 5123 1544 OM] BYL UIYIIM 13|
WIAY1 JO ALY 1£00T JO pua 2d12eid [eini ul
136U0| ou 319m pollad SIUl Joy SasulR) 7€
40 1IN0 1yb13 Bululel) ay3 uaye sieak z pue
€ ' 90110e4d [RINI UL [|1S I9M 9498 PUP 9%/ /
‘9605 ‘AloAnoadsal ‘500z 01 €007 poliad ayy
Ul paulel} L0y 151y da1y1 ay3 Buipiebay
sonoeld [eny

Ul pabebua |13 219M (9458) $10120p BunoA
pauteil 59 841 JO N0 §S /00T JO pus Y1

-1SIX20D 3sua) ‘Jels
JO InoIneY3gSIW
pue wsiea1uasqge
'SIQUISW JJeIS
13430 Y1IM SIIJUOD
diysispes) ‘sanssi
Juswiabeuew
|eIDUBUY pUB SUORIP
-uod bupyiom Inoge
(1akodwis J12y1)
9911 WWOD 311U
Yiesy syl yum

(Bunolusw pue
yoddns yaad ‘uon
-edNpPa snoNuRUOd
uawdinba diseq)
SUONIPUOD BuyIom
pue (x1giolow
‘sjoued Jejos Ua1em)
SUONIPUOD BUIAl|
buiroidwi 1e bujwie
SUOIIUSAISIUI IO}
1ausq Ajjensn sesie
|enJ Ui buynes
510100p bunok
{UONEIDOSSY 510120
[BINY Ueley ay1
pue (pns piues)
QDN Ue Ag papiroid
S9AIUIDUI [eIDURUY
-uou jo sbexoed e
ybnoiyy parowoid
si-9onoeid [einy
uonua1al 01 ANGLL
-u0d Apusnbasuod
pue ‘92UaPYU0D-J3S
pue sadus1edwod
[e2]uY23) SI0100p
BunoA uayibuais
PINOM SP33u S1I2UOI
-noeid |esns bunssw
Buures 1eyy sem
uonduwinsse BulA|
-J9pun 3y 'si0100p
|eINI paysl|qelsa
Apuaa1 J0j 35IN0D

I[P '800C

|e\ wioij Apnis
9sed e Seale
[eANJ Ul SI0100P

1V "sJeak Y3 J9A0 3dN10eid [edNJ Ul UOIIUSIBI $IDIJU0D uonelbaul uoleuslo ue dn Aunwuwod
pue s11040d AjJeaA smoys ¢ a|ge] “buluien [e120s U2yl 01 e} 185 01 papidep JO uonualal
2y3 Ul pajedidnled A13unod sy Jo suoibai -uswiliap swajqold UOoN1eIDOSSY $10100( yoJessal pue buluiesy
||e Ul pakojdap ‘s10100p [ein pa||eisul  [euoiie|al Juanbaiy |einy ay3 pue OON uonoe A101 SI0) a1eudoiddy
AMaU 59 /007 PUB €007 U9aMmi1ag pavodai A3y [pauiodalloN]  [paviodasoN] ay1 ‘asuodsai u| [pa1iodal1oN] [paniodal 10N] [paniodal 10N] -eddiied  -D0p [JIPA [ 19 [SeulIo]
uoddns

|euoissajoud JSCYVIET) sawwelboid sjuapnis

pue [euoneonpa pue Bujuiesy yyeay  ojul pa3ddas e |eans Guowe

ybnoayy uonualas |ednJ sp1emo) pajualio S1UapN]s [eans suoissajoid yyjeay

S3wWodINQ sabuajieyd Je|d 19y30 |eans buunsuz  wnndLuNd e buidoaaqg a1ow jeyy buunsug Bunesonpy
syuedpiyed  £1unod eak
uonejuswsa|dwi swwesboid aurjadid jeiny awuwesboid suipdid [eans ayy jo saejjid ubisap Apms Apms ‘ap ‘sioyiny

(penunuod) L ajqeL



Page 20 of 33

20

(2023) 21

Kolié et al. Human Resources for Health

sleak 0| ueyl

210w Joj asnoeid 01 pauue(d 957 pue
‘s1eak G ueyy alow Joj buisioeid usaq pey
965t 1510120 [RINJ JO AMI|IGRIS dANR[RI
9o1oeid pay

90e) 01 pasedald 191194 ale £33 Aes oym
‘$10100p BuUNoA Aq pareidaidde Ajesib st
Buuren Jold 's10120p p|ay 3y Aq pamoj|o}
suaned Jo sainziss onds|ids Jo Jsquinu
341 Ul 9608 UPY1 210W JO UONINPaI Y

eale Jpy}

9PISINO WOy s1usned Auew 1oe1e $10100p
UM S211USD BUIOS "SIDLISIP SWES 3} Ul
S3J3UD JAY10 JO 350U eyl Jaybiy a1am
510100p [eanJ paduUaLadxa 161 Ag uni
S$311U2 JO SaNIANDR sANUSAId JO salel

Igio10W
e pue sjaued Jejos
‘1 UoNe|[eIsuUl ue

buipiroid Aq wayy
syoddns 10afoid
pns-gues syl

“UIDIPAN JO A1ndeq

ay) wouj siossajoud
Aq pabeinodus ale

S10100p OCDO> ‘seale

|eanJ Ui buptiom Jo
Aujigeidanoe sy 01
91NQLIIUOD ‘|eIDURUY
-uou pue [epueUY
410q ‘S10128) [RISASS
213 'SUSIA [enINW
‘Buiuiel; snonupuod
‘sbuneauwl |euoleu
pue [euolbal :uon
-e|0s| [euolssajoid
1sutebe 1yby ayy
3|0l [ednud e skejd

UOI1RID0SSe [PUOISS3)

-0id ayy jo 1oddns
2y dn-mo||o4
lenbal se [|am se
‘dn Bumes ajdoad

I1BW '£00T "I’
ne subedwed
9p supapaw
Sap adualdx3,|
2wixold

ap 3jeInd

2beI2A0D puUR UONEZI|IIN 3U| SIDIAISS JO Bunok o1 passyo spoylaw SI0) auIpIW auN
95N 91 S95B3IDUI J01D0P B JO 90Usaud o9y | [paniodal 10N] [pauiodaiioN]  [pamiodai1oN] S| buiuten Jold [pa1iodal 1oN] [pauiodal 10N] [pauiodal 10N] -paXIN -D0p [eDIP3N  [e 19 AjeqIinoD
uoddns

sawodInQ

sabuajjeyd

|euoissajoud

pue jeuonesnpa
ybnoay) uonualas
|eans bunnsug

siojey|dey Jeid 13y10

JSEYVIETY)
pue buluies yijesy
|ednJ spJemo) pajuaiio

wnndLund e buidopaaq aiow jeyy bunnsug

sswuweibosd sjyuapnis
o}u| Pa1I3|3s e |eans Guowe
SJUapNIs [eans suoissajoid yyjeay
Bunesonpy

uonejuswsa|dwi swweiboid aujjadid jeiny

awuweiboud suiadid jeans 8y jo siejjid ubisap Apnis

Anunod ‘reak
Apmis ‘apan ‘sioyiny

(Panuiuod) L 3|qel



Kolié et al. Human Resources for Health (2023) 21:20

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
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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].
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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.
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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
(IUSD=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].

Facilitators

Rural pipeline pillars
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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
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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

Page 25 of 33

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
MBembea 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
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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
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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
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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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