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Abstract

Introduction

In sub-Saharan Africa (SSA), the physicians’ ratio is increasing. There are clear indications
that many of them have opted to work at the first-line of healthcare delivery systems, i.e. pro-
viding primary care. This constitutes an important change in African healthcare systems
where the first line has been under the responsibility of nurse-practitioners for decades. Pre-
vious reviews on primary care physicians (PCPs) in SSA focused on the specific case of
family physicians in English-speaking countries. This scoping review provides a broader
mapping of the PCPs’ practices in SSA, beyond family physicians and including franco-
phone Africa. For this study, we defined PCPs as medical doctors who work at the first-line
of healthcare delivery and provide generalist healthcare.

Methods

We searched five databases and identified additional sources through purposively selected
websites, expert recommendations, and citation tracking. Two reviewers independently
selected studies and extracted and coded the data. The findings were presented to a range
of stakeholders.

Findings

We included 81 papers, mostly related to the Republic of South Africa. Three categories of
PCPs are proposed: family physicians, “médecins généralistes communautaires”, and gen-
eral practitioners. We analysed the functioning of each along four dimensions that emerged
from the data analysis: professional identity, governance, roles and activities, and output/
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outcome. Our analysis highlighted several challenges about the PCPs’ governance that
could threaten their effective contribution to primary care. More research is needed to inves-
tigate better the precise nature and performance of the PCPs’ activities. Evidence is particu-
larly needed for PCPs classified in the category of GPs and, more generally, PCPs in
African countries other than the Republic of South Africa.

Conclusions

This review sheds more light on the institutional, organisational and operational realities of
PCPs in SSA. It also highlighted persisting gaps that remain in our understanding of the
functioning and the potential of African PCPs.

Introduction

Effective implementation of primary health care (PHC) is necessary for achieving the Sustain-
able Development Goals [1, 2]. In Sub-Saharan Africa (SSA), many countries operationalise
PHC within health districts, which encompass a network of formal health facilities, commu-
nity-based services, and other supporting services and health programs [3]. The formal health-
care delivery platform includes small to medium size public and private facilities (the first line)
which should normally be the first entry point in this platform and should deliver primary
care, dealing with the majority of the population’s health needs. These first-line facilities (called
dispensaries, health centres, community health centres or clinics, depending on the context)
are supported by a district hospital (the second line) which is the first referral level. In big
urban areas, the second line can also include other hospitals (usually private) or large private
clinics.

Effective PHC systems need a workforce that is adequately trained, motivated, and distrib-
uted, with appropriate allocations of tasks and responsibilities [1, 4]. In most of sub-Saharan
Africa (SSA), primary care, the service delivery component of PHC [5], traditionally relies on
non-physician clinicians, especially nurse-practitioners [5, 6]. This resulted from national
task-shifting strategies aiming to compensate for physicians’ shortage and enhance the cover-
age and accessibility of primary care [7]. Under certain conditions, task-shifting is cost-effec-
tive for managing specific diseases and improving access to quality healthcare [7-9]. However,
despite physicians’ overall shortage, their ratio in SSA increased from 1.2/10000 inhabitants in
2000 to 2.3/10000 inhabitants in 2017 [10]. This increasing trend is observed in several coun-
tries [10] due to training efforts [7, 11]. For example, in Benin, physicians’ ratio increased
from 0.6/10000 inhabitants in 2010 [12] to 1.5/10000 inhabitants in 2017 [13]. This is likely to
increase further, as roughly 90 doctors graduate each year from the country’s two medical
schools [14]. In the Democratic Republic of Congo, the number of doctors enrolled in the
National Medical Council increased from 6000 in 2004 to 25000 in 2017, with a ratio of 1.06/
10000 inhabitants in 2017 [15, 16]. Furthermore, there are disparities within countries with
relatively overstaffed urban areas, where doctors seek job opportunities and compete in a lim-
ited healthcare market [14, 17].

Although the existing statistics on physicians and primary care workforce in SSA is insuffi-
cient [6], there are indications that many doctors settle at the first line [6, 17, 18], because of
the government’s low capacity to enrol them [6], the limited access to specialist training and,
sometimes, deliberate efforts to provide medical care at this level [6, 19, 20]. In high-income
countries, physicians’ presence at the primary care level is common, but it is a much more
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recent phenomenon in most African health systems [21, 22]. This raises several questions.
How do these medical doctors function, and how are they integrated into health systems with
solidly established task-shifting policies? What is their contribution to addressing the numer-
ous challenges faced by African PHC systems, such as quality issues [14, 23], epidemiological
transitions [24], and increasing expectations from the population [5, 25]? It is important to
answer these questions to ensure that the presence of physicians at the first-line is not a source
of disruption for the PHC systems and, to ensure the efficient use of a human resource that is
still relatively insufficient.

Very few papers have synthesised the available knowledge on the physicians working at the
first line of health care delivery in SSA, referred to as "primary care physicians (PCPs)" in this
paper. The existing reviews were limited to the development of family medicine and the prac-
tices of family physicians [21, 22]. A scoping review published in 2020 looked at the existing
evidence on family physicians’ impact in SSA [22]. However, in SSA, PCPs do not necessarily
have a family medicine specialisation [6, 22]. Besides, these reviews focused on English-speak-
ing countries, even though interesting initiatives also exist in other African countries such as
francophone Africa [26]. The present paper provides a broader view of the PCPs’ practices at
the first line of healthcare delivery in SSA. We also analysed these practices from a health sys-
tem perspective.

The review seeks to address the question, “What are the main characteristics and key issues
of the PCPs’ practices at the first-line of healthcare delivery in SSA?”. As we aimed to map the
key issues related to these practices, it was most appropriate to follow a scoping review
methodology.

In our review question, PCPs are defined as medical doctors who work at the first line of
healthcare delivery in SSA and provide all-around care to the population, without distinction
based on the age, the sex or the clinical condition. We excluded doctors who work exclusively
at the hospital level because the novelty of the phenomenon we are studying lies on the shift of
medical practice from hospitals to the first-line. We also limited the study to physicians who
provide all-round care to the population because the key function of the first-line is to provide
primary care, which is defined by the Institute of Medicine as "the provision of integrated,
accessible health care services by clinicians who are accountable for addressing a large majority
of personal health care needs, developing a sustained partnership with patients, and practising
in the context of family and community" [27].

This paper started by proposing a categorisation of the PCPs working at the first-line and
then analysed their practices using a framework that emerged from the data analysis. Finally,
we discussed the implications for improving primary care in SSA.

Methods

This scoping review followed the methodology proposed by Arksey and O’Malley [28]. Other
methodological papers also guided us, including those of Tricco and al and the "Alliance for
Health Policy and Systems Research" [29, 30]. A review protocol was developed and discussed
among all of the authors (S1 Text).

Identification of relevant studies

We searched the following databases: MEDLINE, Cochrane Library, Banque de Données en
Santé Publique, Web of Science, and Health System Evidence. The keywords were medical
doctors, first-line, primary care, and sub-Saharan Africa. Where relevant, we used MeSH and
thesaurus terms. After the first round of selection in December 2018, we ended up with far too
many documents for the full-text review. Therefore, we iteratively refined the search strategy.
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As the majority of studies were published after 2000, we decided to narrow the publication
period to 2000-2019. Another reason for starting the search in 2000 was the fact that some of
the papers written after 2000 provided information on the development of the PCPs in SSA
going back to earlier years. The final search strategy for MEDLINE applied on April 6, 2019, is
presented in the supporting information (S1 Table). We also looked for grey literature on the
websites of the World Organization of Family Doctors (WONCA) and the NGO Santé Sud.
We also obtained additional sources from experts in the field of PHC and the reference lists of
relevant articles.

On June 19, 2020, we performed an additional search in MEDLINE to update the studies
included. Furthermore, based on the feedback from experts on this review, we performed on
January 15, 2021, a search on MEDLINE by including the keywords “community doctors" and
"rural doctors" in the search strategy. We finally performed a manual review of the following
journals in January 2021: "Rural and Remote Health", "African Journal of Primary Care and
Family Medicine", and "Human Resources for Health".

Study selection

After removing the duplicates, two authors (KB and JK) independently screened the titles and
abstracts in line with predefined selection criteria (S1 Text). The results were discussed, and
the discrepancies were solved with the help of a third reviewer (SB or BC). The selection crite-
ria were then discussed among all authors and refined as we were more familiar with the litera-
ture. The final set of selection criteria (Table 1) was then applied by the two reviewers (KB and
JK) for assessing the eligibility of the full-texts. The discrepancies were again discussed and
solved with the help of a third reviewer (SB or BC). For the subsequent searches, KB, SB and
BC followed the same selection procedures.

Data extraction and charting

PCPs are part of a health system’s human resources, and their practices should contribute to
improving the whole health system’s performance. It is also likely that these practices are influ-
enced by the other elements of the health system (governance, resources, service delivery, rela-
tionships with the community, context, values on which the system is based, and outcomes).

Table 1. Selection criteria.

Inclusion criteria Exclusion criteria

Type of document | « Peer-reviewed articles (original research, | « Opinion papers and commentaries

and period reviews) « Conference/workshop reports

« Report of interventions or research « Papers published before 2000
Content of the « Papers reporting the practices of MDs in |  Papers related to MDs working exclusively in
paper first-line health services or the community | hospitals

« Papers related to MDs exclusively taking care of
specific diseases and populations (HIV, diabetes,
etc.)

« Papers exclusively addressing the practices of
non-physicians

« Papers related to PHC workers in general
without differentiating MDs from other cadres

o Guidelines

« Papers not related to sub-Saharan Africa

« Studies only assessing the knowledge of PCPs
without assessing their actual practices.

« Studies reporting a specific experience in a
controlled environment

https://doi.org/10.1371/journal.pone.0258955.t001

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 4/28


https://doi.org/10.1371/journal.pone.0258955.t001
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

Therefore, we used these elements, as described in the health systems dynamics framework
[31], as a starting point for constructing the data extraction form. This allowed us to systemati-
cally look at the information on each of these health system elements and analyse how they
relate to the practices of PCPs.

Two reviewers (KB and SB) extracted the data from the selected studies, using the data
extraction form stored in an Excel file (S2 Table). Results were compared and merged when
necessary. This was the first step of data coding.

Collating, summarising, and reporting the results

Two reviewers (KB and SB) independently revisited the extracted data and refined the coding.
The resulting themes were discussed among all co-authors. Some elements of the health system
dynamics framework were put together based on the strong relationships we found between them
in the papers reviewed. For instance, the resources allocation and the governance arrangements
were put together under the broader theme "governance" because the latter implies not only sub-
jects like policy guidance or regulation but also the resources allocation. Other elements were
renamed to reflect the reality of the PCPs’ practice. The "service delivery" was thus renamed “role
and activities”. Furthermore, the reviewers identified additional themes emerging from the litera-
ture. One of them was the professional identity, as we realised that this theme largely determines
the PCPs’ practices. This new theme of professional identity regroups some themes of the health
system dynamics framework such as the values underlying the practices of the PCPs, their institu-
tional status (public or private) and the type of postgraduate training they received. It also includes
another new theme: the historical pathway of the PCPs (see the results section for details).

We followed the PRISMA extension for scoping review guidelines [32] for reporting the
findings (S2 Text).

Stakeholders’ consultation

We presented the preliminary findings of this review to students in the Master in Public Health
at the Institute of Tropical Medicine of Antwerp in September 2019. Many of them were Afri-
cans and primary health care professionals, including primary care physicians. Also, we had
informal discussions with other PhD students and African primary health care actors (from
Uganda, Nigeria, Guinea, Mali for example), to get some insights on the practices of primary
care physicians in their countries and refine our analysis.

Results

Characteristics of the included papers

The first search in electronic databases and grey literature yielded 3999 papers in total, includ-
ing 35 duplicates. After screening the 3964 unique papers, based on the titles and abstracts,
3844 were excluded because they clearly did not meet the inclusion criteria. Of the remaining
120 papers, 50 met the inclusion criteria after the full-text eligibility assessment. The citation
tracking and subsequent searches led to the identification of 31 additional papers meeting the
inclusion criteria (Fig 1).

The 81 papers included in this review are presented in the supporting information (S3
Table). Four papers related to SSA in general, and the remaining covered 21 different countries
(67% Anglophone and 33% Francophone). Southern Africa was the most represented region
because most of the papers (38 out of 81) related to the Republic of South Africa (RSA). A
wide range of methodologies was used in the papers and 81% were written in English (Table 2;
S3 Table).
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Fig 1. Flowchart of the study selection.

https://doi.org/10.1371/journal.pone.0258955.9001
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Table 2. Characterisation of the papers included.

Characterisation of papers included Number Percentage out of the 81 papers included
Language of the papers English 66 81%
French 15 19%
Methodology Cross-sectional study 24 30%
Qualitative study 17 21%
Case study 15 19%
Mixed- methods study 7 9%
Narrative review 7 9%
Retrospective longitudinal study 3 4%
Action-research 2 2%
Delphi study 2 2%
Before and after study 1 1%
Ecological study 1 1%
Modelisation and stakeholders consultations 1 1%
Scoping review 1 1%
Region of sub-Saharan Africa covered Southern Africa 50 62%
West Africa 26 32%
Eastern Africa 22 27%
SSA in general 4 5%
Central Africa 2 2%

NB: Some papers related to several countries.

https:/doi.org/10.1371/journal.pone.0258955.t002

From an heterogeneous nomenclature to three distinct categories

This review indicated great variety in the nomenclature used to refer to PCPs working at the
first-line in SSA (Table 3).

A closer look at these names led us to an initial regrouping based on semantic similarities,
which led to seven groups. We then conducted a second regrouping based on the realities
described in the selected papers, which led to three major categories (Fig 2).

Table 3. Nomenclatures of primary care physicians in sub-Saharan Africa.

English nomenclature Number of papers French nomenclature Number of papers
Family physician 35 Meédecin généraliste 6
General practitioner 12 Meédecin de campagne 5
Medical Officer 7 Médecin généraliste communautaire 3
Primary care physician 4 Médecin 2
Doctor 3 Meédecin de famille 1
Primary care doctor 3

Rural doctor 2

Family doctor 1

Generalist 1

Medical doctor 1

Medical practitioner 1

Primary health care doctor 1

NB: there were multiple designations of doctors in some papers.

https://doi.org/10.1371/journal.pone.0258955.t003
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Fig 2. Categorisation of primary care physicians.

https://doi.org/10.1371/journal.pone.0258955.9002
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41 papers

Primary care
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Medical
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Médecin généraliste
communautaire

10 papers

The category "family physician” (FP) corresponds to a type of PCPs with specific profes-
sional training in family medicine and primary care principles. FPs are mainly present in
anglophone African countries (S3 Table), and 40 of the papers included in this review were
related to this category.

“Médecin généraliste communautaire®, “médecin de campagne” and "rural doctor" are put
together in a second group. They refer to PCPs” whose practices were developed in franco-
phone Africa under the impetus of the same French non-governmental organisation Santé
Sud and are characterised by similar professional development. We use the label "médecin
généraliste communautaire" (MGC) when referring to this category. The MGCs are only pres-
ent in francophone African countries (S3 Table), and 10 papers were related to this category.

A third category grouped "general practitioner”, "generalist", "medical officer" and "médecin
généraliste”. These names capture PCPs with no or unclear formal postgraduate training in
delivering first-line care and whose professional development and identity are less pronounced
and codified than the two former categories. We use the label "general practitioner” (GP) to
designate this category.

The terms "doctor”, "medical doctor", “medical practitioner” and "médecin” were used gener-
ically in seven papers to designate PCPs. We also allocated them to the GPs category because
the contents of these papers clearly relate to doctors practising first-line general medicine.

”, “primary care physician”, and “PHC doctor” are
rather broad terms. We do not believe they should constitute a distinct fourth category. Of the
eight papers concerned, seven referred to PCPs in the GPs category and the other to PCPs in
both the FPs category and the GPs category.

The GPs are found throughout SSA (S3 Table), and 41 of the papers included in this study
were related to this group. However, it should be noted that, contrary to the papers relating to
the other two categories, the information contained in these 41 documents on GPs is for the
most part, fragmented and limited.

The three names “primary care doctor

Analysing PCPs practices in SSA

The data analysis yielded 13 main themes (Table 4). We regrouped them into four broader
themes (called dimensions) based on the interrelationship between them.

The “professional identity” is the set of attributes, beliefs, values, motives, and experiences
that people (and their entourages) use to define themselves in their professional work [33]. In
the medical field, professional identity formation was identified as one of the key goals of

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 8/28


https://doi.org/10.1371/journal.pone.0258955.g002
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

Table 4. Main dimensions for analysing FLMDs’ practices in SSA.

Themes Dimension

« Historical pathway Professional identity
« Institutional status: public or private

« Postgraduate training

« Values explicitly put forward

« Policy guidance Governance
« Integration into national health policies

« Integration into the local health system

« Resource allocation

« Roles assigned to the PCPs Roles and activities
« Actual activities performed and the setting in which these activities are performed

« Coordination of the PCPs’ activities with the ones of other actors in the local health

system

« Impact on quality of primary care Outputs and
« Impact on health outcomes and population health outcomes

https://doi.org/10.1371/journal.pone.0258955.t1004

medical education. It would indeed give the trainees the essentials values, skills and aspirations
needed to fulfil their professional role [34]. Based on the above definitions of professional
identity, we regrouped under this dimension, the postgraduate training received by the PCPs,
if any, and the values in which their practices are embedded as reported in the analysed papers.
Furthermore, the professional identity is constructed through dyadic interpersonal relation-
ships (with trainers, patients, peers for instance.), group interactions and professional dis-
course [35]. We thus included within this dimension the PCPs’ institutional status (public or
private) and the historical pathway for the development of each category of PCPs, as these two
themes may influence the PCPs’ norms, believes and discourses.

Governance is a key function of health systems that entails policy guidance, regulation and
coordination of different functions and actors, optimal allocation of resources, and ensuring
accountability towards the population and all stakeholders [31]. For the governance of PCPs,
we described the policies guiding their practices when they exist. We also analysed whether the
national health policies integrate the PCPs among the resources needed to achieve the health
system’s goals (integration into national health policies). Integration into the local health sys-
tem refers to the functional relationships of the PCPs with the local health authorities and their
implication in the district health activities beyond their own activities. We finally examined
which resources were allocated to PCPs.

In the “roles and activities” dimension, we reported the roles assigned to the PCPs and how
they were defined. We then described the actual activities performed by the PCPs and the set-
ting in which these activities are performed. Some PCPs work exclusively in first-line care,
whereas others work both at first-line and hospital. Finally, we analysed the coordination of
the PCPs’ activities with the other health workers.

In the last dimension, we reported the available evidence on the outputs and outcomes of the
PCPs’ practices. As the main function of the first-line is to deliver primary care, we checked the
impact of the PCPs practices on the quality of primary care, namely on accessibility, technical qual-
ity (for clinical processes), patient-centeredness, continuity, comprehensiveness and coordination.
We then reported the existing evidence on the impact of these practices on health outcomes (for
instance child mortality, maternal mortality, mother to child HIV transmission rate, etc.).

Professional identity of PCPs

Family physicians. FPs have a long history in the RSA and Nigeria, where they existed
before the 1980s [18, 36-38]. In other countries, their presence is much more recent [22, 39-45].
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The FPs in SSA are promoted by academics, with the support of international institutions, such
as the WONCA and Canadian and Belgian universities [21, 37, 38, 41, 42, 44, 46-48].

FPs work in both the private and public sectors [18, 22, 43, 49-51]. Most of the papers in
this review reported experiences from the academic development of FPs in SSA, and a some of
graduates are deployed into the district health system [39, 42, 50, 52, 53].

African FPs receive postgraduate training in family medicine for 2 to 4 years [36, 39, 43, 44,
54-58], and institutionalised postgraduate training programmes exist in a number of countries
[39, 41, 43, 45, 46, 59-61]. In the RSA, there is a national consensus among the health authori-
ties and academics regarding the core elements of the curriculum [46, 47, 57, 62]. This curricu-
lum aims to provide FPs with a broad range of clinical skills, including basic medical and
obstetric skills, but also more advanced skills (femoral vein puncture, vasectomy, etc.) [46, 57,
60, 63]. The other countries have similar curricula (with some adaptations) [40, 41, 44, 49, 55,
64]. The “Primary Care and Family Medicine Education Network” (PRIMAFAMED), created
in 2008 and the collaborative projects that preceded it since 1997 [65], helped in this harmoni-
sation of FPs’ training in SSA [41, 46, 61]. After the postgraduate training, FPs are recognised
as specialists [18, 39, 46, 50, 51]. This increases the interest of young doctors for family medi-
cine as a life-long career [39, 60, 63].

The FPs’ practices are meant to be based on values underlying primary care, such as a biop-
sychosocial approach to patient care [37, 41, 46, 48], community-oriented practice [62], uni-
versal access to comprehensive and quality care [36], and public service logic [39], among
others. FPs strive to apply these values [39, 41, 46, 62], but their efforts are sometimes under-
mined by contextual factors, such as the hierarchical culture [66] or high workload [39, 67].

Médecins généralistes communautaires. The MGC programme was initiated in Mali in
1989 by the French NGO Santé Sud to support young doctors working in first-line health ser-
vices in rural areas [68, 69]. The programme was progressively extended to Madagascar,
Benin, and Guinée-Conakry [17, 70].

The MGCs work in the private sector and claim a not-for-profit private status [17, 18].
Before their installation, they receive theoretical and practical postgraduate training for 4 to 8
weeks [70, 71]. The training is provided by Santé Sud in collaboration with local universities
and the MGCs’ national associations [68, 70-72]. The training addresses the concept and val-
ues of the community-based general practice, the particularities of medical practices in isolated
settings (routine preventive and curative care and the care of common emergencies), and
health facility management [70-73]. A 2-year follow-up in the field by senior MGCs comple-
ments this initial training [70, 72, 73]. In Benin, the training entitles the doctors to a certificate
in community-based general practice [70, 74].

Like FPs, the MGCs’ practices should also be based on primary care [17, 69-71, 73]. Evalua-
tions in Mali and Benin have found that working for rural and underserved communities pro-
vides an inner motivation to the MGCs [69, 73]. However, many MGCs wish to obtain a
specialisation or move to another job after a few years [69, 73].

General practitioners. The GPs, by the categorisation adopted in this review, are medical
doctors without a formal (or with unclear) postgraduate training addressing the specificities of
the medical practice at primary care level [62, 75-77]. Although some countries have had GPs
at the first-line for decades, this started to expand in the late 1990s, following the private sec-
tor’s development [6, 18], where many GPs work [66, 76, 78-80]. Several papers reported that
the GPs constitute the majority of the PCPs in their settings [62, 76, 81, 82].

For a number of the private GPs, it is a personal choice and decision to settle in first-line
care [83]. However, in the public sector, GPs are placed at first-line facilities by the Ministry of
Health to introduce an intermediary level between the first-line managed by non-physicians
and the district hospitals [50, 84, 85]. We also found examples of deliberate efforts from the
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government to provide PCPs to underserved communities. This is the case of Cuban-trained
doctors in the RSA, for instance [86].

The GPs’ practices appear to be poorly codified, and we could not find an explicit definition
of values for this group [62, 78]. Some authors have reported that the practices of GPs in the
private sector are largely business-oriented [25, 75]. However, we came across some examples
in which private GPs opted for publicly oriented service delivery, especially when exposed to
the values underlying PHC [87, 88].

Finally, in many cases, GPs do not consider their first-line work as a life-long career. After
some time, they go for specialisation or other types of work [70, 89].

Governance of PCPs’ practices in SSA

Family physicians. In the RSA, the FPs’ practices are guided by a set of nationally agreed-
upon roles validated by the health authorities and academics [37, 46, 60, 62, 63, 67, 82, 90]. In
this country, FPs are acknowledged in several policy documents [46, 58, 60], although it
appears that these documents still need to fully apprehend and integrate the FPs’ roles [51, 58].
In other countries, we did not find formal policy guidance for FPs, and the literature indicates
insufficient guidance in some countries [41, 45, 49]. Besides, FPs are not formally integrated
into the health policies [19, 38, 48, 49, 91], in many countries. In the best cases, such as Ethio-
pia or Kenya, they are mentioned in health policies as contributors to PHC [42, 45, 61]. Con-
versely, in Rwanda, the training of FPs was cancelled in 2011 following a change at the
Ministry of Health [38].

The FPs community strives to properly integrate FPs into district health systems in SSA
[39, 41, 50, 63]. However, in many cases, there is not yet a clear understanding of their role in
the (local) health systems [19, 45, 55, 82, 85]. Policymakers and district managers often do not
know how best to use the FPs [33, 36, 46, 82], and there is sometimes an inadequate position-
ing of FPs (as hospital managers or consultants at tertiary hospitals for instance) [58, 82, 85,
91]. Moreover, the coordination with other actors in the local health system is suboptimal as
we will see in the section on roles and activities.

In terms of resources, training and hiring a sufficient number of FPs is challenging [22, 43,
60] and much more expensive than for non-physicians, or even other PCPs [18, 22, 60, 90].
Some studies indicate an insufficient number of FPs, indeed [45, 49-51]. Family medicine ini-
tiatives in Africa have gained support from the PRIMAFAMED network and other collabora-
tions [41, 46, 61]. However, studies reported that the support from the national health
authorities is still insufficient, in the few countries where it exists [22, 38, 39, 41].

Médecins généralistes communautaires. MGCs’ practices are guided by a charter
through which the MGCs commit to a publicly oriented practice and an alignment with the
national health policy. This charter is signed between the MGCs, their professional association,
the community representatives (municipalities and/or local associations), and the local health
authorities [18, 69, 70, 74]. The charter defines each party’s rights and obligations and the
activities to be performed by the MGCs [17, 70]. The MGCs professional associations, the
Association des Médecins de Campagne in Mali and Association des Médecins Généralistes
Communautaires in Benin, ensure compliance of MGCs with their commitments [17, 18, 69—
71, 73].

However, the MGCs are not officially integrated into national health policies [70, 73]. At
the local level, the MGCs receive in-service training/supervision from the health district man-
agers or the hospital physicians [69]. They also participate in hospital duties or other health
activities within the health district [17, 69, 73]. However, the degree of this integration into
local health systems varies [69, 70]. In Mali, most MGCs work in community health centres,
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which are fully integrated into the district health map even if their management has been
devolved to local health associations. The State also contributes to their salaries [17, 69, 72, 73].
In Benin, the MGCs work mainly on a self-employment basis, and their relationships with the
district health authorities range from full support to indifference, or even opposition [70].

The MGCs receive support from their professional associations and Santé Sud for the initial
and in-service training [18, 69, 70, 72], for their installation [17, 72], and for facilitating their
relationships with the health authorities [17, 18, 69, 73]. Sometimes, the local governments help
the MGCs with the health centre’s premises or equipment [18, 69, 70]. However, the MGCs’ ini-
tiative is still too dependent on funding from Santé Sud, with little local financing and support
from national health authorities [68, 69]. Consequently, there are very few MGCs [69, 70].

General practitioners. The public GPs work under the general rules of public service gov-
ernance [89, 92, 93], but this is not specific to the medical practice at the primary care level. In
the private sector, it is difficult to precisely describe the governance rules applying to the GPs.
In the RSA, there have been efforts to guide private GP practices through the roles adopted for
the FPs [62, 82], but the GPs appears to be rarely involved in defining these roles, and it seems
that they do not usually adhere to them [37, 58]. Some measures have also been adopted in
many countries for guiding PCPs practices, such as contracting with private GPs within the
frame of national health insurance [82, 94] or broader regulation measures targeting the pri-
vate sector [87]. However, these measures seem scarce and fragmented [83, 87, 95]. Addition-
ally, they are indications that key aspects (ensuring the quality of care or controlling the costs
for the patients, for instance) are not always regulated [87, 94, 95].

Regarding the integration into national health policies, many countries’ policy documents
mention that some health centres should have a GP [19, 89, 96] but do not go further. At the
local health systems level, the collaboration between private GPs and health authorities is not
always going smoothly. The latter complain that private GPs do not usually report their activi-
ties or comply with the health policies [78, 97, 97], and the GPs often complain about little sup-
port and not being involved in public health programmes [94, 98, 99].

Many papers reported that private GPs do not always get the appropriate information
regarding national policies and guidelines [57, 66, 92, 95, 97, 100] and lack adequate support
to deal with the difficulties encountered [79, 89, 100-102]. In many cases, private GPs have to
rely on private pharmaceutical or insurance companies for training opportunities [46, 87], and
their activities are largely financed by the patients’ payments [87, 99].

Roles and activities

Family physicians. The FPs support and lead healthcare teams within the health district
through six roles: (i) provision of clinical care, (ii) consultations for patients referred by other
primary care team members, (iii) mentoring and training other clinical staff, (iv) leading clini-
cal governance activities within the health district, (v) supervising undergraduate or postgrad-
uate students, and (vi) championing community-oriented primary care [47, 50, 53, 57, 58].
These roles were developed in the RSA, but other English-speaking African countries have
adopted similar roles thanks to several North-South and South-South collaborations such as
the PRIMAFAMED network or partnerships between African universities for implementing
family medicine in several countries [39, 41, 46, 49, 103].

In many cases, first-contact care is not a principal activity of FPs [38, 60, 67, 83, 88]. When
they are posted at first-line facilities, they manage complex cases referred to them by the
nurses, supervise the staff, perform quality improvement activities, and organise community-
based activities [36, 39, 60, 67]. They may also be based at the hospital level [39, 43, 50, 58] and
provide outreach support to primary care teams at the first-line [39, 60, 62, 67]. At the hospital,
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the FPs provide a wide range of services, including surgical and anaesthetic procedures [36, 44,
57]. These hospital duties may divert the FPs from their primary care responsibilities, as
reported in many studies [21, 39, 41, 60, 67, 83, 90]. FPs can also have managerial positions at
district hospitals or district management teams [22, 60, 101].

Due to this wide range of activities, FPs have sometimes overlapping roles with other actors,
particularly other specialists and districts managers. This leads sometimes to tension and con-
flicts [36, 52, 58, 60, 61, 104].

Médecins généralistes communautaires. The roles assigned to MGCs are to (i) provide
first-contact care, (ii) organise healthcare activities and manage the health facility, and (iii)
engage in local development by advising the local government on health and hygiene matters
[17,69-71]. Accordingly, they organise community-based preventive activities, provide cura-
tive care, supervise their team, plan and monitor health activities, and engage with local gov-
ernment and community leaders [17, 73].

MGCs quasi-exclusively provide first-contact care [18, 69]. In Mali, Madagascar, Benin,
and Guinée-Conakry, they offer the minimum healthcare package defined by the government,
including vaccination, family planning, antenatal care, deliveries, and all-round curative care
for common diseases [17, 69, 70]. Studies also reported that they go beyond this minimum
package by providing services such as dystocic deliveries, minor surgery, home visits, and care
for chronic diseases [69, 70, 74, 105].

The roles and activities of the MGCs can conflict with the roles of non-physician clinicians
providing first-contact care. In Mali, for instance, nurse-practitioners, previously heading the
health centres and providing the first-contact care, were replaced by MGCs. This obviously led
to tension [69]. Also, health authorities consider some MGCs’ activities (e.g., inguinal hernia
surgery) as going beyond what is allowed at the first-line by the health policies [70, 72, 73].

General practitioners. We did not find a clear description of the role of GPs, and the scope
of their activities varies considerably, even in similar contexts [18, 62, 66]. Private GPs offer first-
contact care [62, 87]. In contrast, public GPs tend to work in support of nurse-practitioners
through supervision [19, 66, 83, 89, 96] and management of complex clinical cases [50, 84, 85, 96].
These public GPs can perform preventive activities and often have managerial tasks [78, 89].

Both public and private GPs offer care that goes beyond the minimum healthcare package
that is classically offered at the first-line, for instance, care for high-risk pregnancies [106],
depression [54], pleurisy [82], and chronic diseases [100], among others. First-line public GPs
may also have hospital duties by which they provide emergency care, and even major surgery
[82, 88, 89]. On the other hand, hospital-based GPs can be officially mandated to provide out-
reach support to primary care teams [19, 62, 78, 81, 87, 96, 106].

However, the expansion of first-line activities by GPs is not without problems. Indeed, they
may engage, sometimes quite problematically, in controversial activities, such as experimenta-
tion with a herbal HIV treatment [87] or major surgery at the level of first-line health services
[78]. Public GPs are sometimes accused of neglecting clinical work in favour of administrative
tasks [89]. Besides, the public GPs may perform consultations at private first-line facilities in a
clandestine manner [78, 87].

Finally, conflicts can emerge between GPs and other health workers due to overlapping
roles. For instance, nurses and GPs sometimes compete for patients in the private sector [17,
25]; and power struggles can emerge between them in the public sector [85, 88].

Output and outcomes

Family physicians. Several studies reported that FPs improve primary care. There is an
impetus to position them in places where there are most needed, including in rural and/or
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underserved areas [22, 45, 107], which increases the accessibility of care. Additionally, in many
settings, FPs helped manage complex cases and chronic diseases within the health district [19,
39, 58, 104], thus saving costs for the health system and patients [22]. Districts managers and
other health workers reported that FPs improve clinical processes by training/mentoring other
primary care providers and initiating quality assurance activities [39, 58, 60, 67, 90, 104].
Stakeholders also reported a positive impact on health outcomes such as decreased mother-to-
child HIV transmission through better antenatal care [60]. An observational study corrobo-
rated this positive impact on accessibility and clinical processes. This study found that the
presence of FPs was associated with better availability of essential services and fewer modifi-
able factors contributing to pediatric deaths [107].

However, some studies found shortcomings concerning communication with the patients
[66, 108], coordination of care [107], continuity of care [88, 107], comprehensiveness [21], and
community orientation [67, 104]. Furthermore, we found only a few observational studies that
have evaluated the impact of FPs on health outcomes (such as child mortality, maternal mor-
tality or mother to child HIV transmission rate). These studies were limited to the RSA. They
could not demonstrate a significant impact of the FPs on health outcomes [50, 53, 107, 109],
despite the positive impacts reported on clinical processes and accessibility. This was attributed
to the limited number of FPs [50, 53, 107, 109].

Médecins généralistes communautaires. Evaluations found that MGCs improved the
technical quality of first-line care through better clinical procedures and regular staff supervi-
sion [69, 70]. An increase in service utilisation was also reported [17, 73]. Some studies
reported that MGCs improved access to essential medicines [70], and access to chronic dis-
eases care and other services that were rarely offered at first-line facilities [18, 69, 70, 73, 105].
They improved the continuity and the coordination of care through, for instance, follow-up of
patients via home visits [17, 18, 69, 73], better referral procedures and better communication
between the first-line and hospitals [69, 70]. MGCs also try to improve financial access to care
by applying lower costs than the classical private structures [69, 70] and promoting commu-
nity-based health insurance [17, 18, 69, 70].

However, their presence may entail increased costs for the health facility and, consequently,
for the patients [69]. This could imply that MGCs, who mainly work in rural areas, would pref-
erably settle in areas where the community can afford this higher cost [69].

Regarding the impact of MGCs on health outcomes, one study conducted in Mali has men-
tioned a contribution to better health outcomes; for example, an 80% decrease of epileptic sei-
zures among MGC patients [73]. However, there is still not sufficient evidence to confirm this
impact [69, 72].

General practitioners. Some studies found that GPs can effectively provide care at first-
line facilities for health problems that are too complex to manage with simple algorithms, such
as HIV and other chronic diseases [82, 100]. However, many studies reported that a significant
proportion of GPs (both public and private) fail to apply national or international standards
for the care of common diseases [56, 75, 80, 92, 93, 95, 97, 110-113]. Some papers also reported
that GPs can improve the access to care in underserved areas [86, 98, 100]. However, access to
the GPs’ services in the public sector can be limited by a long waiting time [25, 87, 98] or the
fact that the nurses may not refer the patient in time [81]. The private GPs offer an alternative
for this little availability of the public GPs [94, 98], and they improve the availability of health
services that are not offered in the public sector [25, 81, 87]. However, several studies have
reported that private GP services are mainly accessible to people who can afford it [18, 25, 75,
81, 87,95, 99, 113] or those in urban areas [18, 79, 87].

There are also shortcomings regarding patient-centredness, such as inadequate communi-
cation with the patients [92, 95, 96] or stigmatisation of mental health patients [54]. We also
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Table 5. Main characteristics and key issues related to PCPs’ practices in SSA.

Professional
identity

Governance

Roles and
activities

Output and
outcomes

Family physicians

» Promoted by academics

» Mainly in anglophone countries

« Extensive postgraduate training of 2 to 4 years with
a specialist status

« Both public and private

Embedded in the values of primary care

» Few

« Practices guided by a set of nationally agreed-upon
roles in the RSA; no formal policy guidance found for
other countries

« Still several issues despite efforts to integrate FPs
into local health systems and national policies (lack
of a proper understanding of their role, inadequate
positioning, etc.).

« Difficult to train and hire a sufficient number due
to high costs

« Insufficient support from the national health
authorities

« Six roles: (i) care provider, (ii) consultant members,
(iii) mentor and trainer of the clinical staff, (iv)
leader of clinical governance, (v) supervisor of
students, and (vi) champion of community-oriented
care

« First-contact care seems not to be the main activity,
rather function as referral support to other primary
care workers

« Can also provide hospital-based clinical care, with
specialised clinical procedures

« Overlapping roles with other actors (specialists ++)

« Improve the technical quality of care

« Improve the geographic access to care for complex
cases and chronic diseases, saving costs for the
system and patients

« Shortcomings in terms of continuity of care,
comprehensiveness, and community-orientation

« Indication of positive impact on clinical processes
but more evidence needed on health outcomes

https://doi.org/10.1371/journal.pone.0258955.t005

Médecins généralistes
communautaires

« Promoted by the French NGO Santé
Sud

o Only francophone countries

« Postgraduate training of 4 to 8 weeks
with 2-year follow-up

« Mainly private

« Embedded in the values of primary
care

o Very few

« Practices guided by a charter signed
between them, their association, and
local authorities

« Not officially integrated into national
health policies; variable integration
into the local health system,

o Training and installing largely relies
on funding from a French NGO

« Insufficient support from the national
health authorities

« Three roles: (i) care provider, (ii)
manager of the health facility, and (iii)
advocate for local development

« Quasi-exclusively provide first-
contact care

« Offer the minimum healthcare
package and more (e.g., dystocic
delivery)

« Overlapping roles with non-
physicians and some first-line activities
(e.g., surgery) conflict with national
policies

« Improve the technical quality of first-
line care

« Improve access to medicines, access
to care for chronic diseases and other
services, continuity and coordination

« Evidence lacking on their impact on
health outcomes

General practitioners

» Mainly spontaneous and unstructured development
« Throughout Africa

o Usually no postgraduate training specific to
primary care

« Both public and private, but mainly private

« Little information on the values underlying
practices

« Reported to be the majority of PCPs in many
settings

« No formal and comprehensive policy guidance
found and issues with the regulation of the private
practice

» Many issues regarding the integration into the local
health system and national policies-

« High reliance on private funds (patients, private
companies)

« Insufficient support from the national health
authorities

« No clear description of their role found

« Considerable variation in the scope of activities
(sometimes provide first-contact care, sometimes
function as referral support and sometimes have a
mixed practice)

« Offer the minimum healthcare package and more
« Overlapping roles and competition with non-
physicians

o Can effectively provide care for complex cases and
chronic diseases but the technical quality of care may
be problematic
« Shortcomings regarding patient-centredness,
comprehensiveness, access to services and continuity
« Evidence lacking on their impact on health
outcomes

found issues related to comprehensiveness as the GPs (especially the private ones) may focus
on curative care [76, 83] or some specific services [87]. The continuity of care is not also always
optimal [75, 87, 89, 98]. Nevertheless, it should be noted that, given the diversity observed in
the GPs’ activities, these issues are not necessarily found among all them.

We did not find studies assessing the impact of GPs on health system outcomes.
Table 5 provides a summary and the key issues related to PCPs’ practices in SSA.

Discussion

Heterogeneity in the PCPs’ practices in SSA

This review distinguished three groups of PCPs in SSA, and there is a great diversity in their
professional identity, the governance of their practices and their roles and activities. FPs and
MGC:s receive specific training for the delivery of primary care, and the values and roles
underlying their practice are explicitly stated. Both groups are actively promoted by academics
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or NGOs [26, 50, 53, 68, 69]. However, their training differs significantly (a few weeks for
MGCs and up to 4 years for FPs), as well as their activities. As for the GPs, they do not benefit,
in many contexts, from formal postgraduate training, which would have prepared them for the
specificities of the primary care-level work [56, 62, 93, 101, 114, 115]. The roles, the activities
and values underlying the GPs practices seem relatively less codified, compared to the FPs and
the MGCs.

There is also diversity within each category. For example, in the RSA, FPs are trained for 4
years and work at all levels of care (first-line, second-line and even tertiary level in some
instances [22, 101], while in Sudan they are trained for 2 years and are rather positioned in
community-based health centres [22, 64]. The variation is especially great among GPs, with
differences appearing between the public and the private GPs, calling for more empirical
research to verify and specify these differences. Additionally, the findings of this review suggest
that the practices of private GPs are quite heterogeneous, making it difficult to predict their
contribution to primary care.

The diversity in the PCPs practices in SSA may be partly linked to the various pathways in
their evolution. For example, FPs have benefited from a long period of maturation during
which issues like professionalism, core principles of training, the necessity to be rooted in
the values of primary care and to be responsive to the needs of the population, have been
long discussed and conceptualised, especially in the RSA [37, 48, 57, 104, 116]. Therefore, it
is not surprising that their professional identity and roles appear to be relatively more codi-
fied than for the other two groups. The MGCs’ initiative was developed, under the impetus
of a French NGO, to enable rural African populations to benefit from the care provided by a
physician. Therefore, it is understandable that these doctors are found almost exclusively in
francophone Africa and that they provide first-contact care (somewhat like the family physi-
cians in France). As for the PCPs classified in the GPs category in this review, especially
those in the private sector, their installation at the first line seems rather spontaneous and
driven by circumstances such as the need of professional integration in an environment
where access to the civil service and specialised training remains limited and where market
opportunities are opening up with growing urbanisation and the development of a middle
class within the population.

The medical practices at the primary care level should be adapted to the community’s
needs, resources, and local contexts [22, 89, 117]. Therefore, efforts to improve primary care in
SSA should consider this great diversity in the practices of PCPs as each category implies dif-
ferent opportunities and challenges. Unfortunately, the current scientific debate on physicians’
contribution to primary care in SSA almost exclusively focuses on FPs [21, 22, 38, 117-119],
with a lack of comprehensive information on the two other categories. The information gath-
ered for the GPs is especially fragmented. Also, the literature from the RSA largely dominates.
These research gaps could be attributed to publication bias. There may be more research and
publications on FPs, and to a lesser extent on MGCs, because there are actively promoted by
academics and NGOs (more motivated to publish their work), which is not the case for many
GPs. Similarly, the RSA is reported to be the highest producer of research outputs in SSA [120,
121], and researches and experiences from the other countries may not be sufficiently pub-
lished and indexed.

Several issues related to the governance of PCPs

This review highlighted many issues with the integration of PCPs into local health systems and
national health policies. Even if some policy guidance exists for the FPs, some papers reported
alack of a proper understanding of their roles and an inadequate positioning within the local
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health system [45, 49, 58]. For all three categories, the activities of PCPs may conflict with
those of other cadres in the health system. Our findings also suggest regulatory issues, espe-
cially for the practices of the private GPs [87, 96], and gaps in the health policies regarding the
PCPs [38, 70, 73].

These governance issues may be explained by the fact that, in some African countries, there
is not yet a clear vision or consensus on how PCPs could contribute to the health systems’
goals and how they could interrelate with other health system actors [19, 36, 39, 50, 61, 70, 91].
For instance, a study on the perception of FPs among African leaders reported that many pol-
icymakers have not yet conceptualised the contribution FPs can make on their health systems
[91]. In addition, health authorities may lack the necessary resources (funds and management
tools) to fully integrate PCPs into health policies [39, 104].

Inadequate governance of PCPs may threaten the performance of primary care. Insufficient
policy guidance and poor regulation mays lead to sub-standard clinical practices, uncontrolled
increases in costs, and a focus on individual and curative care, as it was actually shown in some
studies [18, 78, 87]. Moreover, in many cases, PCPs (mainly the private GPs, but also some
MGCs and FPs), rely on private resources and input (out-of-pocket payments, subsidies and
training by private-for-profit organisations, for example). This may greatly influence the activ-
ities performed [66] and the population they serve [17, 18, 87, 99], with a threat to accessibility
and other primary care aspects. Furthermore, lack of recognition, insufficient support from
the health authorities, and little professional development opportunities may be demotivating
factors for PCPs and lead to their migration to foreign countries or non-clinical fields (health
management for instance). Indeed, strain and emotion (partly due to poor working condi-
tions), absence of adequate professional support and desire for professional prestige and
respect are among the common drivers of health workers’ migration [122].

Therefore, for PCPs to effectively contribute to primary care in SSA, sound governance of
their practices will be necessary. As recommended in the governance and leadership literature
[123, 124], countries will need to clarify the roles expected for PCPs, provide the necessary
resources, clarify the ways the outcomes will be measured, provide regular feedback to the
PCPs, and clarify the consequences if expectations are (not) met. The values in which the
PCPs’ practices must be embedded should be made explicit [31], and their interrelations with
the other primary care workers should be considered.

Contribution of PCPs to primary care in SSA

All three groups expand the range of available first-line services, and many papers stated that
this improves the geographic access to care and reduces referrals. The literature also reported
that the FPs, MGCs, and some GPs improve the technical quality of care.

However, this review shows that, in many cases, the PCPs fail to address some key princi-
ples of good primary care (person-centeredness, continuity, comprehensiveness, coordination
and community-orientation [5, 125, 126]. For example, the hospital duties of the FPs and the
contextual constraints may sometimes divert them from properly addressing these features of
good primary care, and many PHC experts have raised concerns about it [22, 118, 127]. There
were also concerns regarding the accessibility [18, 25, 75, 81, 87, 95, 99, 113], the comprehen-
siveness [76, 83, 87] and the continuity [75, 87, 89, 99] of the services offered by the GPs. Fur-
thermore, if most of the paper reviewed on the MGCs’ practices reported good compliance
with primary care principles [17, 22, 70, 73], more empirical evidence is needed before draw-
ing conclusions [69].

The mitigated performance regarding primary care specificities may be explained by the
fact that stakeholders’ main expectation for the PCPs in SSA is an improvement of the
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technical quality of primary care services [18, 36, 73]. African FPs struggle to be recognised as
"specialists” or “experts” [39, 41, 46] and, therefore, may be pushed to provide well-valued
technical procedures [60, 118, 128]. The GPs try to show their “superiority” compared to non-
physicians by performing surgery or more tests [17, 78]. Furthermore, many stakeholders
argue that it is more efficient to use FPs, and even public GPs, in district hospitals given their
limited number and the specialist shortage in these hospitals [22, 38, 50, 89].

However, we must be careful that the need for recognition and resource constraints do not
take us away from primary care’s essence and reinforce our health systems’ current biomedical
and hospital bias [6, 18, 129]. This again calls for the need for proper governance of PCPs.
Some studies have shown that effective management [98, 99] and judicious task-sharing with
non-physicians can mitigate the cost of permanently having doctors at the primary care level
[98, 130]. Examples from Costa Rica and Brazil show that positioning doctors within multidis-
ciplinary primary care teams is feasible and yields good results [8, 118]. Therefore, instead of
focusing on task-shifting [115] or trying to replace non-physicians with doctors for first-con-
tact care [74], African countries could consider task-sharing and teamwork as a way to use the
scarce human resources more efficiently. A few papers already proposed this renewed vision
[5, 7]. The roles assigned to FPs and public GPs tend towards this vision, but very little evi-
dence indicates such teamwork in SSA [8].

Finally, the evidence on the impact of all three categories of PCPs on the quality of primary
care is still insufficient and largely based on stakeholders’ perceptions. This calls for more
research in this area, as it was also concluded by a recent scoping review on FPs in SSA [22].
Moreover, the fact that the limited number of FPs make it difficult to demonstrate their impact
suggests the need to adopt more appropriate research methods for assessing this impact.

Strengths and limitations

This scoping review followed a rigorous methodology which supports an extensive and sys-
tematic scan on the available literature on PCPs in SSA. It complemented the previous evi-
dence by going beyond the FPs and English-Speaking countries. It also used a health system
perspective to analyse PCPs practices, which helped identify the main issues related to their
contribution to primary care.

The first limitation of this study is that we did not appraise the quality of the paper included.
This is not indeed the principal objective in scoping reviews, especially in this case were our
objective was to map the key issues related to the PCs’ practices. However, the conclusions of
this study still need to be confirmed with good empirical studies.

Secondly, we could not include the government policy documents on the deployment of
PCPs because it was difficult to get them for all SSA countries without a primary data collec-
tion. Also, for the grey literature, we searched on the websites of the WONCA and the NGO
Santé Sud and included papers recommended by experts in the field of PHC. Although these
sources were purposively selected, we might have missed some information on the practices of
PCPs. Likewise, by excluding the doctors working exclusively in hospital, we might have
missed research about PCPs working in rural districts or mission hospitals serving the popula-
tion through outreach activities rather than a formalised network of other PHC facilities.

Finally, even if we went beyond the English literature by including papers written in French,
we may have still missed important information on the PCPs’ practices in SSA countries with
other languages (such as Portuguese, Spanish, etc.).

We nevertheless did our best to moderate the impact of these limitations by conducting a
careful review of the papers, including the screening of the introduction part and careful
screening of their reference lists.

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 18/28


https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

Conclusions

This scoping review sheds light on the main characteristics of PCPs working at the first line of
health care delivery in SSA. We distinguished three categories among these PCPs: the family
physicians, the "Médecins Généralistes Communautaires” and the GPs. We analyse the func-
tioning of each category along four dimensions that emerged from the data analysis. This anal-
ysis pointed to several challenges. The governance issues especially may threaten the effective
contribution of PCPs to sound primary care in SSA. These issues could be handled with coher-
ent governance arrangements, grounded in contextual evidence. However, important research
gaps remain concerning the precise nature and performance of the PCPs activities, and the
most appropriate governance modalities to put in place. These gaps are more pronounced for
countries other than the RSA and PCPs classified in the category of GPs.

More studies will help to address these knowledge gaps, building on the interesting initia-
tives reported in the literature. These studies could also pay particular attention to the role of
PCPs in addressing the emerging challenges that Africa and the world are currently facing,
including COVID-19 and climate changes.

Postscript on the positionality of authors

To ensure an analysis that considers the African context and its particularities, we involved in
this work authors and contributors from several African countries and with various back-
grounds. We discussed our findings with several African primary health care professionals.
This process helped us integrate perspectives from many countries (see the paragraph "Stake-
holders’ consultation" in the methodology).

Our paper promotes African authors as they were at the forefront of data collection, analy-
sis, and scientific writing. The non-African authors brought solid scientific experience for pri-
mary health care research, and excellent knowledge of the African context. However, the study
was entirely led by the first author, an African female researcher. This contributes to building
research capacity in Africa as well as a better credit to African authors, which are key steps
towards decolonizing authorship in global health research [131, 132].

The detailed profiles of the authors are presented below:

KB is a public health doctor and a General Practitioner. She worked for ten years (2008 to
2018) as a primary care physician at the first-line of healthcare delivery in Benin. She is cur-
rently performing a PhD research that focuses on the analysis and improvement of the prac-
tices of primary care physicians in Benin.

o JDLP is a professor of family medicine at the University KU Leuven in Belgium. He is a fam-
ily physician for decades, and he is the leader of a writing group on mental health in Primary
Care within the European Forum for Primary Care (EFPC). In his unit, several PhD pro-
grams are conducted in low-and-middle-income countries.

« JK and SB are Congolese physicians with a very good knowledge of their country’s local
health systems’ organization. SB is a district medical officer, and he has good insights into
the practices of primary care physicians in his health district. He recently conducted a study
on primary care physicians in Kisangani, DR Congo. This study was recently published in
French in the African Journal of Primary Health Care and Family Medicine.

o JPD is a public health doctor and health policy and systems researcher from Benin. He has a
good command of several research methodologies, including the scoping review
methodology.
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o EW is a registered nurse from Kenya, a health systems researcher and a quality of care
change agent. She has good experience of the health care organization within health districts
in Kenya and Uganda. She is currently writing up and finalizing her PhD thesis on under-
standing the challenges and opportunities in implementing patient-centred primary health
care in Uganda.

LA is a Belgian clinical doctor, a lecturer and a post-doctoral researcher at the Institute of
Tropical Medicine in Antwerp, Belgium. He is a qualified Family Physician who worked for
several years in a primary care practice. He worked for more than ten years in Africa, mainly
in Zimbabwe but also in Kenya, DR Congo and Ethiopia. In Zimbabwe, he held several posi-
tions at primary, secondary and tertiary health care levels as a public health officer and dis-
trict medical officer.

o MZ is a professor of internal medicine at the University of Abomey Calavi in Benin. He has
been teaching undergraduate medical students for more than twenty years. He is also
involved in the training of other primary care clinicians, and he has been the deputy director
of Benin’s national nursing school for three years. Besides his teaching and clinical activities,
he contributes to several initiatives for primary care improvement in Benin.

» BCis a professor of public health at the Institute of Tropical Medicine Antwerp. He has over
30 years of experience in the organization and management of local health systems and pri-
mary health care (including family medicine) in Belgium and a wide range of African and
Asian countries. He is currently coordinating health systems strengthening projects in the
Democratic Republic of Congo, Guinea (Conakry), India, Mauritania and Uganda.

Supporting information

S§1 Text. Protocol of the scoping review on first-line medical doctors in sub-Saharan Africa.
(PDF)

S2 Text. PRISMA extension for scoping review checklist.
(PDF)

S1 Table. Search strategy on MEDLINE.
(DOCX)

S2 Table. Data extraction form with the data extracted from the studies included in the
scoping review.
(XLSX)

S3 Table. List of papers included.
(DOCX)

Acknowledgments

We acknowledge guidance and input from Dr Zakaria Belrhiti (Morocco) and Mr Dirk
Schoonbaert (Belgium) in the development of the review protocol and the literature search.
We are also grateful to Dr Mohamed Ali Ag and Dr Delphin Kolie for commenting on the
findings of this review based on their experience as former primary care physicians and
researchers in Mali and Guinée, respectively. We finally thank the MPH and PhD students
from the Institute of Tropical Medicine, our colleagues from the Institute of Tropical Medicine
and our colleagues from the “Centre de Recherche en Reproduction Humaine et en Démogra-
phie” for useful discussions and advice.

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 20/28


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0258955.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0258955.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0258955.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0258955.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0258955.s005
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

Author Contributions
Conceptualization: Kéfilath Bello, Jan De Lepeleire, Bart Criel.
Data curation: Kéfilath Bello, Jeff Kabinda M., Samuel Bosongo.

Formal analysis: Kéfilath Bello, Jan De Lepeleire, Jeff Kabinda M., Samuel Bosongo, Evelyn
Waweru, Bart Criel.

Funding acquisition: Kéfilath Bello, Jan De Lepeleire, Bart Criel.

Methodology: Kéfilath Bello, Jan De Lepeleire, Jeff Kabinda M., Jean-Paul Dossou, Ludwig
Apers, Marcel Zannou, Bart Criel.

Project administration: Kéfilath Bello.

Resources: Bart Criel.

Supervision: Jan De Lepeleire, Marcel Zannou, Bart Criel.
Validation: Jan De Lepeleire, Evelyn Waweru, Bart Criel.
Visualization: Kéfilath Bello.

Writing - original draft: Kéfilath Bello.

Writing - review & editing: Kéfilath Bello, Jan De Lepeleire, Jeff Kabinda M., Samuel
Bosongo, Jean-Paul Dossou, Evelyn Waweru, Ludwig Apers, Marcel Zannou, Bart Criel.

References

1. Global Conference on Primary Health Care. Declaration of Astana: from Alma-Ata towards universal
health coverage and the sustainable development goals. Astana: WHO and UNICEF; 2018. https://
www.who.int/docs/default-source/primary-health/declaration/gcphc-declaration.pdf.

2. Hone T, Macinko J, Millett C. Revisiting AlIma-Ata: what is the role of primary health care in achieving
the Sustainable Development Goals? Lancet. 2018 Oct; 392(10156):1461-72 https://doi.org/10.1016/
S0140-6736(18)31829-4 PMID: 30343860

3. World Health Organisation. Declaration on strengthening district health systems based on primary
health care. In: Interregional meeting on strengthening district health systems. Harare, 1987. https://
apps.who.int/iris/handle/10665/61958.

4. Pettigrew LM, De Maeseneer J, Anderson M | P, Essuman A, Kidd MR, Haines A. Primary health care
and the Sustainable Development Goals. Lancet. 2015; 386:2119-21. https://doi.org/10.1016/S0140-
6736(15)00949-6 PMID: 26638948

5. World Health Organization. Primary Health Care: now more than ever. Geneva: WHO press; 2008.
https://www.who.int/whr/2008/en/.

6. Willcox ML, Peersman W, Daou P, Diakité C, Bajunirwe F, Mubangizi V, et al. Human resources for
primary health care in sub-Saharan Africa: progress or stagnation? Hum Resour Health. 2015; 13
(76):1-11. https://doi.org/10.1186/s12960-015-0073-8 PMID: 26358250

7. EyalN, Cancedda C, Kyamanywa P, Hurst SA. Non-physician clinicians in sub-Saharan Africa and
the evolving role of physicians. Int J Health Policy Manag. 2015; 5(3):149-53. https://doi.org/10.
15171/ijhpm.2015.215 PMID: 26927585

8. Bitton A, Ratcliffe H, Schwarz D, Fifield J, Benotti E, Huskey B, et al. Primary health care system per-
formance in low and middle-income countries: a rapid scoping review of the evidence from 2010—
2017. Geneva: the PHC Research Consortium; 2017. https://doi.org/10.1136/bmjgh-2019-001551
PMID: 31478028

9. Kredo T, Adeniyi FB, Bateganya M, Pienaar ED. Task shifting from doctors to non-doctors for initiation
and maintenance of antiretroviral therapy. Cochrane Database Syst Rev. 2014; 7:CD007331. https:/
doi.org/10.1002/14651858.CD007331.pub3 PMID: 24980859

10. Knoema. World Development Indicators (WDI). [Accessed on January 18, 2021]. Available from:
https://knoema.fr/ WBWDI2019Jan/indicateurs-de-d%C3%A9veloppement-dans-le-monde.

11.  Monekosso GL. A Brief History of Medical Education in Sub-Saharan Africa. Acad Med 2014; 89:
S11-S15. https://doi.org/10.1097/ACM.0000000000000355 PMID: 25072563

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 21/28


https://www.who.int/docs/default-source/primary-health/declaration/gcphc-declaration.pdf
https://www.who.int/docs/default-source/primary-health/declaration/gcphc-declaration.pdf
https://doi.org/10.1016/S0140-6736%2818%2931829-4
https://doi.org/10.1016/S0140-6736%2818%2931829-4
http://www.ncbi.nlm.nih.gov/pubmed/30343860
https://apps.who.int/iris/handle/10665/61958
https://apps.who.int/iris/handle/10665/61958
https://doi.org/10.1016/S0140-6736%2815%2900949-6
https://doi.org/10.1016/S0140-6736%2815%2900949-6
http://www.ncbi.nlm.nih.gov/pubmed/26638948
https://www.who.int/whr/2008/en/
https://doi.org/10.1186/s12960-015-0073-8
http://www.ncbi.nlm.nih.gov/pubmed/26358250
https://doi.org/10.15171/ijhpm.2015.215
https://doi.org/10.15171/ijhpm.2015.215
http://www.ncbi.nlm.nih.gov/pubmed/26927585
https://doi.org/10.1136/bmjgh-2019-001551
http://www.ncbi.nlm.nih.gov/pubmed/31478028
https://doi.org/10.1002/14651858.CD007331.pub3
https://doi.org/10.1002/14651858.CD007331.pub3
http://www.ncbi.nlm.nih.gov/pubmed/24980859
https://knoema.fr/WBWDI2019Jan/indicateurs-de-d%C3%A9veloppement-dans-le-monde
https://doi.org/10.1097/ACM.0000000000000355
http://www.ncbi.nlm.nih.gov/pubmed/25072563
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Direction de la programmation et de la prospective. Annuaire des statistiques sanitaires 2010 du
Bénin. Cotonou: Ministére de la Santé du Bénin; 2011. French.

Direction de la programmation et de la prospective. Annuaire Statistiques Sanitaires du Bénin 2017.
Cotonou: Ministére de la santé du Bénin; 2018. French.

Kinde Gazard D, Akinocho E, Gbenou D, Codijia L, Bokossa A. Rapport de I'évaluation rapide de la sit-
uation du systéme de soins au Bénin, année 2017. Cotonou: Ministére de la Santé du Bénin; 2017.
French.

Ministére de la Santé Publique RDC. Plan National de Développement Sanitaire 2019-2022. Kin-
shasa: Ministere de la Santé; 2018. French.

Ministére de la Santé Publique RDC. Plan National de Développement Sanitaire 2016—2020: vers la
couverture sanitaire universelle. Kinshasa: Ministére de la Santé; 2016. French.

Desplats D, Koné Y, Razakarison C. Pour une médecine générale communautaire en premiére ligne.
Med Trop. 2004; 64(6):539—44. French. https://doi.org/10.1055/s-0029-1237558 PMID: 19802769

Dugas S, Van Dormael M. La construction de la médecine de famille dans les pays en développement.
Van Lerberghe W., Kegels G., editors. Antwerp: ITGPress; 2003. French. http://dspace.itg.be/
bitstream/handle/10390/1526/shsop22.pdf?sequence=1.

Ssenyonga R, Seremba E. Family medicine’s role in health care systems in Sub-Saharan Africa:
Uganda as an example. Fam Med. 2007 Oct; 39(9):623-6. https://fammedarchives.blob.core.
windows.net/imagesandpdfs/fmhub/fm2007/October/Richard623.pdf. PMID: 17932794

Desplats D, Koné Y, Razakarison C. Pour une médecine générale communautaire en premiére ligne.
Med Trop. 2004; 64(6):539—44. French. https://doi.org/10.1055/s-0029-1237558 PMID: 19802769

Arya N, Dahlman B, Gibson C, Ponka D, Haq C, Rouleau K, et al. Developing family practice to
respond to global health challenges: the Besrour papers, a series on the state of family medicine in the
world. Can Fam Physician. 2017 Aug; 63(8):602—6. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5555325/pdf/0630602.pdf. PMID: 28807953

Flinkenflégel M, Sethlare V, Cubaka VK, Makasa M, Guyse A, De Maeseneer J. A scoping review on
family medicine in sub-Saharan Africa: Practice, positioning and impact in African health care systems.
Hum Resour Health. 2020; 18(1):1-18. https://doi.org/10.1186/s12960-019-0441-x PMID: 31915029

Lerman BJ, Alsan M, Chia NJ, Brown JA, Wren SM. Beyond infrastructure: understanding why
patients decline surgery in the developing world: an observational study in Cameroon. Ann Surg. 2017
Dec; 266(6):975-80. https://doi.org/10.1097/SLA.0000000000002002 PMID: 27849672

Agyepong IA, Sewankambo N, Binagwaho A, Coll-Seck AM, Corrah T, Ezeh A, et al. The path tolon-
ger and healthier lives for all Africans by 2030: the Lancet Commission on the future of health in sub-
Saharan Africa. Lancet. 2017 Dec; 390(10114):2803-59. https://doi.org/10.1016/S0140-6736(17)
31509-X PMID: 28917958

Beogo |, Darboe A, Adesanya OA, Rojas BM. Choosing between nurse-led and medical doctor-led
from private for-profit versus non-for-profit health facilities: a household survey in urban Burkina Faso.
PLoS One. 2018 Jul 1; 13(7):€0200233. https://doi.org/10.1371/journal.pone.0200233 PMID:
30044796

Santé Sud. Agir sans remplacer: rapport d’activité 2016. Marseille: Santé Sud; 2016. French. https://
new.santesud.org/wp-content/uploads/2019/06/SANTE_SUD_RA_2016_LD.pdf.

Committee on the future of primary care. Primary Care: America’s Health in a New Era. Donaldson
MS, Yordy KD, Lohr KN, Vanselow NA, editors. National Academy Press. Washington D.C.; 1996.
https://www.ncbi.nIm.nih.gov/books/NBK232643/.

Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol.
2005; 8(1):19-32. https://doi.org/10.1080/1364557032000119616.

Tricco AC, Soobiah C, Antony J, et al. A scoping review identifies multiple emerging knowledge syn-
thesis methods, but few studies operationalise the method. J Clin Epidemiol 2016; 73: 19-28. https:/
doi.org/10.1016/j.jclinepi.2015.08.030 PMID: 26891949

Alliance for Health Policy and Systems Research. Evidence Synthesis for Health Policy and Systems:
a Methods Guide. Geneva: World Health Organization, 2018. ISBN: 978-92-4-151455-2. https://
apps.who.int/iris/bitstream/handle/10665/275367/9789241514552-eng.pdf?ua=1.

Van Olmen J, Criel B, Bhojani U, Marchal B, Van Belle S; Chenge MF, et al. The health system dynam-
ics framework: the introduction of an analytical model for health system analysis and its application to
two case-studies. Health Cult Soc. 2012; 2(1):1-21. https://doi.org/10.5195/HCS.2012.71

Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews (PRISMA-ScR): Checklist
and explanation. Annals of Internal Medicine 2018; 169: 467—473. https://doi.org/10.7326/M18-0850
PMID: 30178033

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 22/28


https://doi.org/10.1055/s-0029-1237558
http://www.ncbi.nlm.nih.gov/pubmed/19802769
http://dspace.itg.be/bitstream/handle/10390/1526/shsop22.pdf?sequence=1
http://dspace.itg.be/bitstream/handle/10390/1526/shsop22.pdf?sequence=1
https://fammedarchives.blob.core.windows.net/imagesandpdfs/fmhub/fm2007/October/Richard623.pdf
https://fammedarchives.blob.core.windows.net/imagesandpdfs/fmhub/fm2007/October/Richard623.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17932794
https://doi.org/10.1055/s-0029-1237558
http://www.ncbi.nlm.nih.gov/pubmed/19802769
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5555325/pdf/0630602.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5555325/pdf/0630602.pdf
http://www.ncbi.nlm.nih.gov/pubmed/28807953
https://doi.org/10.1186/s12960-019-0441-x
http://www.ncbi.nlm.nih.gov/pubmed/31915029
https://doi.org/10.1097/SLA.0000000000002002
http://www.ncbi.nlm.nih.gov/pubmed/27849672
https://doi.org/10.1016/S0140-6736%2817%2931509-X
https://doi.org/10.1016/S0140-6736%2817%2931509-X
http://www.ncbi.nlm.nih.gov/pubmed/28917958
https://doi.org/10.1371/journal.pone.0200233
http://www.ncbi.nlm.nih.gov/pubmed/30044796
https://new.santesud.org/wp-content/uploads/2019/06/SANTE_SUD_RA_2016_LD.pdf
https://new.santesud.org/wp-content/uploads/2019/06/SANTE_SUD_RA_2016_LD.pdf
https://www.ncbi.nlm.nih.gov/books/NBK232643/
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1016/j.jclinepi.2015.08.030
https://doi.org/10.1016/j.jclinepi.2015.08.030
http://www.ncbi.nlm.nih.gov/pubmed/26891949
https://apps.who.int/iris/bitstream/handle/10665/275367/9789241514552-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/275367/9789241514552-eng.pdf?ua=1
https://doi.org/10.5195/HCS.2012.71
https://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

Caza BB, Creary SJ. The construction of professional identity. In: Wilkinson A, Hislop D, Coupland C,
editors. Perspectives on contemporary professional work: Challenges and experiences. Cheltenham:
Edward Elgar Publishing; 2016. p. 259-85. https://hdl.handle.net/1813/71987.

Cooke M, Irby DM, O’Brien BC. Educating Physicians: A Call for Reform of Medical School and Resi-
dency | Wiley. San Francisco, 2010. Epub ahead of print 2010. https://doi.org/10.1080/13611267.
2011.543574

Rodriguez C, Pawlikowska T, Schweyer FX, et al. Family physicians’ professional identity formation: A
study protocol to explore impression management processes in institutional academic contexts. BMC
Med Educ; 14. Epub ahead of print September 2014. https://doi.org/10.1186/1472-6920-14-184
PMID: 25193544

Moosa S, Mash B, Derese A, Peersman W. The views of key leaders in South Africa on implementa-
tion of family medicine: critical role in the district health system. BMC Fam Pract. 2014 Jun; 15(125):1—
7. https://doi.org/10.1186/1471-2296-15-125 PMID: 24961449

Hellenberg DA, Gibbs T, Megennis S, Ogunbanjo GA. Family medicine in South Africa: where are we
now and where do we want to be? Eur J Gen Pract. 2005; 11(3):127-30. https://doi.org/10.3109/
13814780509178253 PMID: 16671317

Arya N, Gibson C, Ponka D, Haq C, Hansel S, Dahlman B, et al. Family medicine around the world,
overview by region: the Besrour papers, a series on the state of family medicine in the world. Can Fam
Physician. 2017 Jun; 63(6):436—41. https://www.cfp.ca/content/cfp/63/6/436.full.pdf. PMID: 28615392

Van der Voort CTM, Van Kasteren G, Chege P, Dinant GJ. What challenges hamper Kenyan family
physicians in pursuing their family medicine mandate? A qualitative study among family physicians
and their colleagues. BMC Fam Pract. 2012 Apr; 13(32):1-15 https://doi.org/10.1186/1471-2296-13-
32 PMID: 22536801

Yakubu K, Flinkenflogel M, Okoye |, Lodenyo MM, Popoola O, Mohamoud G. Perceived competency
deficits and challenges of family medicine trainees in sub-Saharan Africa. Educ Prim Care. 2016 Sep;
27(5):358-65. https://doi.org/10.1080/14739879.2016.1219236 PMID: 27538807

Makwero M, Lutala P, McDonald A. Family medicine training and practice in Malawi: history, progress,
and the anticipated role of the family physician in the Malawian health system. Malawi Med J. 2017
Dec; 29(4):312—6. https://doi.org/10.4314/mmj.v29i4.6 PMID: 29963286

Franey C, Evensen A, Bethune C, Zemenfes D. Emergence of family medicine in Ethiopia [corrected]:
an international collaborative education model. Educ Prim Care. 2016 May; 27(3):241-3. https://doi.
0rg/10.1080/14739879.2016.1181531 PMID: 27254792

Lawson HJO, Essuman A. Country profile on family medicine and primary health care in Ghana. Afr J
Prim Health Care Fam Med. 2016; 8(1):1-3. https://doi.org/10.4102/phcfm.v8i1.1302 PMID:
28155326

Pust R, Dahiman B, Khwa-Otsyula B, Armstrong J, Downing R. Partnerships creating postgraduate
family medicine in Kenya. Fam Med. 2006; 38(9):661-6. https://fammedarchives.blob.core.windows.
net/imagesandpdfs/pdfs/FamilyMedicineVol38lssue9Pust661.pdf. PMID: 17009191

Momanyi K, Dinant G-J, Bouwmans M, et al. Current status of family medicine in Kenya; family physi-
cians’ perception of their role. African J Prim Heal Care Fam Med 2020; 12: e1—e4. https://doi.org/10.
4102/phcfm.v12i1.2404 PMID: 33054269

Hellenberg D, Gibbs T. Developing family medicine in South Africa: a new and important step for medi-
cal education. Med Teach. 2007 Nov; 29(9):897-900. https://doi.org/10.1080/01421590701827890
PMID: 18158661

Mash R, Blitz J, Malan Z, Von Pressentin K. Leadership and governance: learning outcomes and com-
petencies required of the family physician in the district health system. South AFrican Fam Pract.
2016; 58(6):232-5. https://doi.org/10.1080/20786190.2016.114833839

Mash R, Downing R, Moosa S, De Maeseneer J. Exploring the key principles of family medicine in
sub-Saharan Africa: international Delphi consensus process. South African Fam Pract. 2008; 50
(3):60-5. https://doi.org/10.1080/20786204.2008.10873720

Besigye IK, Onyango J, Ndoboli F, Hunt V, Hag C, Namatovu J. Roles and challenges of family physi-
cians in Uganda: a qualitative study. Afr J Prim Health Care Fam Med. 2019; 11(1):1-9. https://doi.org/
10.4102/phcfm.v11i1.2009 PMID: 31714124

Von Pressentin KB, Mash BJ, Esterhuizen TM. Examining the influence of family physician supply on
district health system performance in South Africa: an ecological analysis of key health indicators. Afr
J Prim Health Care Fam Med. 2017 Apr; 9(1):1—10. https://doi.org/10.4102/phcfm.v9i1.1298 PMID:
28470076

Tiwari R, Mash R, Karangwa I, et al. A human resources for health analysis of registered family medi-
cine specialists in South Africa: 2002—19. Fam Pract. Epub ahead of print September 2020. https://doi.
org/10.1093/fampra/cmaa084 PMID: 32914851

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 23/28


https://hdl.handle.net/1813/71987
https://doi.org/10.1080/13611267.2011.543574
https://doi.org/10.1080/13611267.2011.543574
https://doi.org/10.1186/1472-6920-14-184
http://www.ncbi.nlm.nih.gov/pubmed/25193544
https://doi.org/10.1186/1471-2296-15-125
http://www.ncbi.nlm.nih.gov/pubmed/24961449
https://doi.org/10.3109/13814780509178253
https://doi.org/10.3109/13814780509178253
http://www.ncbi.nlm.nih.gov/pubmed/16671317
https://www.cfp.ca/content/cfp/63/6/436.full.pdf
http://www.ncbi.nlm.nih.gov/pubmed/28615392
https://doi.org/10.1186/1471-2296-13-32
https://doi.org/10.1186/1471-2296-13-32
http://www.ncbi.nlm.nih.gov/pubmed/22536801
https://doi.org/10.1080/14739879.2016.1219236
http://www.ncbi.nlm.nih.gov/pubmed/27538807
https://doi.org/10.4314/mmj.v29i4.6
http://www.ncbi.nlm.nih.gov/pubmed/29963286
https://doi.org/10.1080/14739879.2016.1181531
https://doi.org/10.1080/14739879.2016.1181531
http://www.ncbi.nlm.nih.gov/pubmed/27254792
https://doi.org/10.4102/phcfm.v8i1.1302
http://www.ncbi.nlm.nih.gov/pubmed/28155326
https://fammedarchives.blob.core.windows.net/imagesandpdfs/pdfs/FamilyMedicineVol38Issue9Pust661.pdf
https://fammedarchives.blob.core.windows.net/imagesandpdfs/pdfs/FamilyMedicineVol38Issue9Pust661.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17009191
https://doi.org/10.4102/phcfm.v12i1.2404
https://doi.org/10.4102/phcfm.v12i1.2404
http://www.ncbi.nlm.nih.gov/pubmed/33054269
https://doi.org/10.1080/01421590701827890
http://www.ncbi.nlm.nih.gov/pubmed/18158661
https://doi.org/10.1080/20786190.2016.114833839
https://doi.org/10.1080/20786204.2008.10873720
https://doi.org/10.4102/phcfm.v11i1.2009
https://doi.org/10.4102/phcfm.v11i1.2009
http://www.ncbi.nlm.nih.gov/pubmed/31714124
https://doi.org/10.4102/phcfm.v9i1.1298
http://www.ncbi.nlm.nih.gov/pubmed/28470076
https://doi.org/10.1093/fampra/cmaa084
https://doi.org/10.1093/fampra/cmaa084
http://www.ncbi.nlm.nih.gov/pubmed/32914851
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Chege PM, Penner J, Godoy-Ruiz P, Kapoor V, Rodas J, Rouleau K. Evolution of family medicine in
Kenya (1990s to date): a case study. South African Fam Pract. 2017; 59(1):1-8. https://doi.org/10.
1080/20786190.2016.1248142

Dyers RE, Mash R, Naledi T. How far does family physician supply correlate with district health system
performance? Afr J Prim Health Care Fam Med. 2015; 7(1):1-9. https://doi.org/10.4102/phcfm.v7ii.
796 PMID: 26245612

Ola B, Crabb J, Adewuya A, Olugbile F, Abosede OA. The state of readiness of Lagos State primary
health care physicians to embrace the care of depression in Nigeria. Community Ment Health J. 2014
Feb; 50(2):239—44. https://doi.org/10.1007/s10597-013-9648-9 PMID: 23912148

Mohamed KG, Hunskaar S, Abdelrahman SH, Malik EM. Confidence in procedural skills before and
after a Two-Year Master's Programme in Family Medicine in Gezira State, Sudan. Adv Med. 2017;
2017:6267015. https://doi.org/10.1155/2017/6267015 PMID: 29318182

Ale O, Braimoh RW. Awareness of hypertension guidelines and the diagnosis and evaluation of hyper-
tension by primary care physicians in Nigeria. Cardiovasc J Afr. 2017; 28(2):72—6. https://doi.org/10.
5830/CVJA-2016-048 PMID: 28470329

Akoojee Y, Mash R. Reaching national consensus on the core clinical skill outcomes for family medi-
cine postgraduate training programmes in South Africa. Afr J Prim Health Care Fam Med. 2017 May; 9
(1): 1-8. https://doi.org/10.4102/phcfm.v9i1.1353 PMID: 28582986

Mash R, Von Pressentin KB. Strengthening the district health system through family physicians. South
African Heal Rev 2018; 2018: 33—39. hitps://doi.org/10.10520/EJC-1449142b2d

Mash R, Blitz J, Edwards J, Mowle S. Training of workplace-based clinical trainers in family medicine,
South Africa: before-and-after evaluation. Afr J Prim Health Care Fam Med. 2018 May; 10(1):1-6.
https://doi.org/10.4102/phcfm.v10i1.1589 PMID: 29943602

Swanepoel M, Mash B, Naledi T. Assessment of the impact of family physicians in the district health
system of the Western Cape, South Africa. Afr J Prim Health Care Fam Med. 2014 Dec; 6(1):1-8.
https://doi.org/10.4102/phcfm.v6i1.695 PMID: 26245429

Gossa W, Wondimagegn D, Mekonnen D, Eshetu W, Abebe Z, Fetters M. Key informants perspec-
tives on development of family medicine training programs in Ethiopia. Adv Med Educ Pract. 2016;
7:261-9. https://doi.org/10.2147/AMEP.S94522 PMID: 27175100

Mash R, Malan Z, Von Pressentin K, Blitz J. Strengthening primary health care through primary care
doctors: the design of a new national postgraduate diploma in family medicine. South African Fam
Pract. 2016 Feb; 58(1):32—-6. https://doi.org/10.1080/20786190.2015.1083719

Mash R. Reflections on the development of family medicine in the Western Cape: a 15-year review.
South African Fam Pract. 2011; 53(6):557-62. https://doi.org/10.1080/20786204.2011.10874152

Mohamed KG, Hunskaar S, Abdelrahman SH, Malik EM. Scaling up family medicine training in Gezira,
Sudan: a 2-years in-service master programme using modern information and communication tech-
nology: a survey study. Hum Resour Health. 2014 Jan; 12(3):1-9 https://doi.org/10.1186/1478-4491-
12-3 PMID: 24443978

Maeseneer J De. Twenty years of Primafamed Network in Africa: Looking back at the future. African J
Prim Heal care Fam Med 2017; 9(1): 2-3. https://doi.org/10.4102/phcfm.v9i1.1603.

Malan Z, Mash B, Everett-Murphy K. A situational analysis of training for behaviour change counselling
for primary care providers, South Africa. Afr J Prim Health Care Fam Med. 2015; 7(1):1-10. https://doi.
org/10.4102/phcfm.v7i1.731 PMID: 26245589

Pasio KS, Mash R, Naledi T. Development of a family physician impact assessment tool in the district
health system of the Western Cape province, South Africa. BMC Fam Pract. 2014; 15(204):1-9.
https://doi.org/10.1186/s12875-014-0204-7 PMID: 25496120

Van Dormael M, Dugas S, Diarra S. North-South exchange and professional development: Experi-
ence from Mali and France. Fam Pract 2007; 24: 102—-107. https://doi.org/10.1093/fampra/cml070
PMID: 17210986

Codijia L, Jabot F, Dubois H. Evaluation du programme d’appui a la médicalisation des aires de santé
rurales au Mali: accroitre 'acces aux personnels de santé dans les zones rurales ou reculées: étude
de cas N°2. Copenhague: OMS; 2010. French. https://apps.who.int/iris/handle/10665/44277.

Caplain R, Yacoubou I, Adedemy D, Sani A, Takam S, Desplats D. Promouvoir des soins de proximité
en Afrique: 'exemple de la médecine générale communautaire au Bénin. Santé Publique. 2014; 26(1
Suppl):S59-65. French. https://www.cairn.info/revue-sante-publique-2014-HS-page-59.htm.

Van Dormael M. L'introduction des sciences sociales dans une expérience de formation profession-
nelle des médecins de campagne au Mali. Colloque International Amades: Proceedings of the interna-
tional colloquium of Anthropology and Medicine; 2007 Oct 25—-27; Marseille, France. French. URL:

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 24/28


https://doi.org/10.1080/20786190.2016.1248142
https://doi.org/10.1080/20786190.2016.1248142
https://doi.org/10.4102/phcfm.v7i1.796
https://doi.org/10.4102/phcfm.v7i1.796
http://www.ncbi.nlm.nih.gov/pubmed/26245612
https://doi.org/10.1007/s10597-013-9648-9
http://www.ncbi.nlm.nih.gov/pubmed/23912148
https://doi.org/10.1155/2017/6267015
http://www.ncbi.nlm.nih.gov/pubmed/29318182
https://doi.org/10.5830/CVJA-2016-048
https://doi.org/10.5830/CVJA-2016-048
http://www.ncbi.nlm.nih.gov/pubmed/28470329
https://doi.org/10.4102/phcfm.v9i1.1353
http://www.ncbi.nlm.nih.gov/pubmed/28582986
https://doi.org/10.10520/EJC-1449142b2d
https://doi.org/10.4102/phcfm.v10i1.1589
http://www.ncbi.nlm.nih.gov/pubmed/29943602
https://doi.org/10.4102/phcfm.v6i1.695
http://www.ncbi.nlm.nih.gov/pubmed/26245429
https://doi.org/10.2147/AMEP.S94522
http://www.ncbi.nlm.nih.gov/pubmed/27175100
https://doi.org/10.1080/20786190.2015.1083719
https://doi.org/10.1080/20786204.2011.10874152
https://doi.org/10.1186/1478-4491-12-3
https://doi.org/10.1186/1478-4491-12-3
http://www.ncbi.nlm.nih.gov/pubmed/24443978
https://doi.org/10.4102/phcfm.v9i1.1603
https://doi.org/10.4102/phcfm.v7i1.731
https://doi.org/10.4102/phcfm.v7i1.731
http://www.ncbi.nlm.nih.gov/pubmed/26245589
https://doi.org/10.1186/s12875-014-0204-7
http://www.ncbi.nlm.nih.gov/pubmed/25496120
https://doi.org/10.1093/fampra/cml070
http://www.ncbi.nlm.nih.gov/pubmed/17210986
https://apps.who.int/iris/handle/10665/44277
https://www.cairn.info/revue-sante-publique-2014-HS-page-59.htm
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

http://www.strengtheninghealthsystems.be/doc/3/ref%203.6%20=%20ref%202.14%20introduction%
20des%20sciences%20sociales%20-%20Mali.pdf.

Van Dormael M, Dugas S, Kone Y, et al. Appropriate training and retention of community doctors in
rural areas: A case study from Mali. Hum Resour Health 2008; 6: 1-8. https://doi.org/10.1186/1478-
4491-6-1 PMID: 18186916

Coulibaly S, Desplats D, Kone Y, Nimaga K, Dugas S, Farnarier G, et al. Une médecine rurale de prox-
imité: 'expérience des médecins de campagne au Mali. Educ Health. 2007; 20(2):1-9. French. https://
www.educationforhealth.net/text.asp?2007/20/2/47/101624.

Desplasts D, Adedemy D, Yacoubou |, Agossou J, Libert A, Farnarier G. Quelle formation dipldmante
pour promouvoir et valoriser la pratique médicale de proximité en milieu rural? L’expérience de Santé
Sud. Marseille: Santé Sud; 2014. French. https://doi.org/10.1055/s-0029-1237558 PMID: 19802769

lipinge SN, Pretorius L. Stakeholders’ perceptions of the delivery and quality of sexually transmitted
infection treatment by private practitioners in Windhoek, Namibia. Health SA Gesondheid. 2010; 15
(1):1-6. https://doi.org/10.4102/hsag.v15i1.474

Koopman FA, Parry CDH, Myers B, Reagon G. Addressing alcohol problems in primary care settings:
a study of general medical practitioners in Cape Town, South Africa. Scand J Public Health. 2008
May; 36(3):298-302. https://doi.org/10.1177/1403494808086914 PMID: 18519300

Philpott J, Shiferaw S, Rouleau K, et al. Family Medicine needs assessment: Studying the clinical
work of general practitioners in Ethiopia. Ethiop J Heal Dev 2013; 27: 134—140. https://www.ajol.info/
index.php/ejhd/article/view/115341.

Bosongo S, Criel B. Les médecins prestataires a la premiére ligne des soins dans la ville de Kisangani
en République Démocratique du Congo: vers une typologie. Kinshasa: RIPSEC; 2019. French.

Masters K. Access to and use of the Internet by South African general practitioners. Int J Med Inform.
2008 Nov; 77(11):778-86. https://doi.org/10.1016/j.ijmedinf.2008.05.008 PMID: 18619896

Ugwu E, Young E, Nkpozi M. Diabetes care knowledge and practice among primary care physicians in
Southeast Nigeria: a cross-sectional study. BMC Fam Pract 2020; 21: 128. https://doi.org/10.1186/
$12875-020-01202-0 PMID: 32611395

Visagie S, Schneider M. Implementation of the principles of primary health care in a rural area of
South Africa. Afr J Prim Health Care Fam Med. 2014 Feb; 6(1):1-10. https://doi.org/10.4102/phcfm.
v6i1.562 PMID: 26245391

Malan Z, Cooke R, Mash R. The self-reported learning needs of primary care doctors in South Africa:
a descriptive survey. South African Fam Pract. 2015; 57(1):35—43. https://doi.org/10.1080/20786190.
2014.1002677

Mash R, Aimeida M, Wong WCW, Kumar R, Von Pressentin KB. The roles and training of primary
care doctors: China, India, Brazil and South Africa. Hum Resour Health. 2015 Dec; 13(93):1-9. https://
doi.org/10.1186/s12960-015-0090-7 PMID: 26637305

Daviaud E, Chopra M. How much is not enough? Human resources requirements for primary health
care: a case study from South Africa. Bull World Health Organ. 2008 Jan; 86(1):46-51. https://doi.org/
10.2471/blt.07.042283 PMID: 18235889

Stott BA, Moosa S. Exploring the sorting of patients in community health centres across Gauteng
Province, South Africa. BMC Fam Pract. 2019 Jan; 20(5):1-8. https://doi.org/10.1186/s12875-018-
0899-y PMID: 30616518

Motala M, van Wyk J. Where are they working? A case study of twenty Cuban-trained South African
doctors. African J Prim Heal Care Fam Med 2019; 11: 1-9. https://doi.org/10.4102/phcfm.v11i1.1977
PMID: 31478745

Jan T, Aillet S. De Tananarive au Caire: un apergu du métier de médecin généraliste libéral dans le
contexte des systemes de santé locaux [Thése de Médecine]. Bordeaux: Université Bordeaux 2 —Vic-
tor Segalen UFR des sciences médicales; 2011. French. https://bdsp-ehesp.inist.fr/vibad/index.php?
action=getRecordDetail&idt=433735.

Mukiapini S, Bresick G, Sayed AR, Le Grange C. Baseline measures of primary health care team func-
tioning and overall primary health care performance at Du Noon community health centre. Afr J Prim
Health Care Fam Med. 2018 Sep; 10(1):1-11. https://doi.org/10.4102/phcfm.v10i1.1458 PMID:
30198287

Reid SJ, Mash R, Downing R V, Moosa S. Perspectives on key principles of generalist medical prac-
tice in public service in sub-Saharan Africa: a qualitative study. BMC Fam Pract. 2011 Jul; 12(67):1-9.
https://doi.org/10.1186/1471-2296-12-67 PMID: 21726454

Von Pressentin KB, Mash RJ, Baldwin-Ragaven L, Botha RPG, Govender |, Steinberg WJ, et al. The
perceived impact of family physicians on the district health system in South Africa: a cross-sectional

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 25/28


http://www.strengtheninghealthsystems.be/doc/3/ref%203.6%20=%20ref%202.14%20introduction%20des%20sciences%20sociales%20-%20Mali.pdf
http://www.strengtheninghealthsystems.be/doc/3/ref%203.6%20=%20ref%202.14%20introduction%20des%20sciences%20sociales%20-%20Mali.pdf
https://doi.org/10.1186/1478-4491-6-1
https://doi.org/10.1186/1478-4491-6-1
http://www.ncbi.nlm.nih.gov/pubmed/18186916
https://www.educationforhealth.net/text.asp?2007/20/2/47/101624
https://www.educationforhealth.net/text.asp?2007/20/2/47/101624
https://doi.org/10.1055/s-0029-1237558
http://www.ncbi.nlm.nih.gov/pubmed/19802769
https://doi.org/10.4102/hsag.v15i1.474
https://doi.org/10.1177/1403494808086914
http://www.ncbi.nlm.nih.gov/pubmed/18519300
https://www.ajol.info/index.php/ejhd/article/view/115341
https://www.ajol.info/index.php/ejhd/article/view/115341
https://doi.org/10.1016/j.ijmedinf.2008.05.008
http://www.ncbi.nlm.nih.gov/pubmed/18619896
https://doi.org/10.1186/s12875-020-01202-0
https://doi.org/10.1186/s12875-020-01202-0
http://www.ncbi.nlm.nih.gov/pubmed/32611395
https://doi.org/10.4102/phcfm.v6i1.562
https://doi.org/10.4102/phcfm.v6i1.562
http://www.ncbi.nlm.nih.gov/pubmed/26245391
https://doi.org/10.1080/20786190.2014.1002677
https://doi.org/10.1080/20786190.2014.1002677
https://doi.org/10.1186/s12960-015-0090-7
https://doi.org/10.1186/s12960-015-0090-7
http://www.ncbi.nlm.nih.gov/pubmed/26637305
https://doi.org/10.2471/blt.07.042283
https://doi.org/10.2471/blt.07.042283
http://www.ncbi.nlm.nih.gov/pubmed/18235889
https://doi.org/10.1186/s12875-018-0899-y
https://doi.org/10.1186/s12875-018-0899-y
http://www.ncbi.nlm.nih.gov/pubmed/30616518
https://doi.org/10.4102/phcfm.v11i1.1977
http://www.ncbi.nlm.nih.gov/pubmed/31478745
https://bdsp-ehesp.inist.fr/vibad/index.php?action=getRecordDetail&idt=433735
https://bdsp-ehesp.inist.fr/vibad/index.php?action=getRecordDetail&idt=433735
https://doi.org/10.4102/phcfm.v10i1.1458
http://www.ncbi.nlm.nih.gov/pubmed/30198287
https://doi.org/10.1186/1471-2296-12-67
http://www.ncbi.nlm.nih.gov/pubmed/21726454
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

91.

92,

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

survey. BMC Fam Pract. 2018 Feb; 19(24):1-10. https://doi.org/10.1186/s12875-018-0710-0 PMID:
29402225

Moosa S, Downing R, Mash B, Reid S, Pentz S, Essuman A. Understanding of family medicine in
Africa: a qualitative study of leaders’ views. Br J Gen Pract. 2013 Mar; 63(608):209-16. https://doi.org/
10.3399/bjgp13X664261 PMID: 23561788

Keikelame MJ, Hills RM, Naidu C, de Sa A, Zweigenthal V. General practitioners’ perceptions on man-
agement of epilepsy in primary care settings in Cape Town, South Africa: an exploratory pilot study.
Epilepsy Behav. 2012 Sep; 25(1):105-9. https://doi.org/10.1016/j.yebeh.2012.06.003 PMID:
22795316

Houenassi MD, Codjo LH, Dokoui D, Dohou SHM, Wanvoegbe A, Agbodande A, et al. Management
of arterial hypertension in Cotonou city, Benin: general practitioners’ knowledge, attitudes and prac-
tice. Cardiovasc J Afr. 2016 Aug; 27(4):e1-6. French. https://doi.org/10.5830/CVJA-2015-094 PMID:
27841915

Mash R. Establishing family physician research networks in South Africa. S Afr Fam Pract (2004)
2020; 62: e1—e4. https://doi.org/10.4102/safp.v62i1.5216 PMID: 33179955

lipinge SN, Pretorius L. Stakeholders’ perceptions of the delivery and quality of sexually transmitted
infection treatment by private practitioners in Windhoek, Namibia. Health SA Gesondheid. 2010; 15
(1):1-6. https://doi.org/10.4102/hsag.v15i1.474

Christoffels R, Mash B. How well do public sector primary care providers function as medical general-
ists in Cape Town: a descriptive survey. BMC Fam Pract. 2018 Jul; 19(122): 1-9. https://doi.org/10.
1186/s12875-018-0802-x PMID: 30025537

Andrianasolo RL, Rakotoson J, Rakotoarivelo RA, Andriamahenina R, Randria Mamy JD, Rapelanoro
Rabenja F. Adhésion des médecins a la politique nationale de lutte contre le paludisme cing ans aprés
sa révision: situation a Antananarivo (Madagascar). Med Sante Trop. 2012; 22(2):177-81. French.
https://doi.org/10.1684/mst.2012.0051 PMID: 23107665

Mills A, Palmer N, Gilson L, Mcintyrec D, Schneider H, Sinanovic E, et al. The performance of different
models of primary care provision in Southern Africa. Soc Sci Med. 2004 Sep; 59(5):931-43. https://
doi.org/10.1016/j.socscimed.2003.12.015 PMID: 15186895

Girdwood S, Govender K, Long L, Miot J, Meyer-Rath G. Primary healthcare delivery models for unin-
sured low-income earners during the transition to National Health Insurance: perspectives of private
South African providers. S Afr Med J. 2019 Sep; 109(10):771-83. https://doi.org/10.7196/SAMJ.2019.
v109i10.13930 PMID: 31635576

Govender M, Ehrlich Rl, Mohammed A. Notification of occupational diseases by general practitioners
in the Western Cape. S Afr Med J. 2000 Oct; 90(10):1012—4. https://www.ajol.info/index.php/samj/
article/view/157498/147102. PMID: 11081109

Vanker N, Faull NHB. Laboratory test result interpretation for primary care doctors in South Africa. Afr
J Lab Med. 2017; 6(1):1-7. https://doi.org/10.4102/ajlm.v6i1.453 PMID: 28879147

Diéye AM, Sy A, Sy G, Diallo AA, Diarra M, Ndiaye M, et al. Prescription des benzodiazépines par les
médecins généralistes du privé a Dakar: enquéte sur les connaissances et les attitudes. Thérapie.
2007; 62(2):163-8. French. https://doi.org/10.2515/therapie:2007018 PMID: 17582318

Ogundipe RM, Mash R. Development of Family Medicine training in Botswana: views of key stakehold-
ers in Ngamiland. Afr J Prim Health Care Fam Med. 2015 Aug; 7(1):1-9. https://doi.org/10.4102/
phcfm.v7i1.865 PMID: 26466393

Von Pressentin KB, Mash RJ, Baldwin-Ragaven L, Botha RPG, Govender |, Steinberg WJ. The bird’s-
eye perspective: how do district health managers experience the impact of family physicians within the
South African district health system? A qualitative study. South African Fam Pract. 2018; 60(1):13-20.
https://doi.org/10.1080/20786190.2017.1348047

Naville R. Etendue des problémes de santé pris en charge par les médecins en soins primaires au
Mali et en France: en attente d’'une transition des pratiques en Afrique subsaharienne? [Thése de
Médecine]. Lyon: Université Claude Bernard UFR de médecine; 2019. French. http://bibnum.univ-
lyon1.fr/nuxeo/nxfile/default/d3d13082-2728-49c8-8e9d-b6c2f8103094/blobholder:0/THmM_2019_
NAVILLE_Raphael.pdf?mimetype=application/pdf

Bagayoko CO, Niang M, Anne A, Traoré D, Sangho H, Traoré A K, et al. La délégation des taches a
I'ere de la e-santé pour soutenir les interventions communautaires en santé maternelle et infantile:
lecons apprises du projet PACT-Denbaya. Med Sante Trop. 2017 Nov; 27(4):354—-9. French. https:/
doi.org/10.1684/mst.2017.0727 PMID: 29313498

Von Pressentin KB, Mash RJ, Baldwin-Ragaven L, Botha RPG, Govender |, Steinberg WJ, et al. The
Influence of family physicians within the South African district health system: a cross-sectional study.
Ann Fam Med. 2018 Jan; 16(1):28-36. https://doi.org/10.1370/afm.2133 PMID: 29311172

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 26/28


https://doi.org/10.1186/s12875-018-0710-0
http://www.ncbi.nlm.nih.gov/pubmed/29402225
https://doi.org/10.3399/bjgp13X664261
https://doi.org/10.3399/bjgp13X664261
http://www.ncbi.nlm.nih.gov/pubmed/23561788
https://doi.org/10.1016/j.yebeh.2012.06.003
http://www.ncbi.nlm.nih.gov/pubmed/22795316
https://doi.org/10.5830/CVJA-2015-094
http://www.ncbi.nlm.nih.gov/pubmed/27841915
https://doi.org/10.4102/safp.v62i1.5216
http://www.ncbi.nlm.nih.gov/pubmed/33179955
https://doi.org/10.4102/hsag.v15i1.474
https://doi.org/10.1186/s12875-018-0802-x
https://doi.org/10.1186/s12875-018-0802-x
http://www.ncbi.nlm.nih.gov/pubmed/30025537
https://doi.org/10.1684/mst.2012.0051
http://www.ncbi.nlm.nih.gov/pubmed/23107665
https://doi.org/10.1016/j.socscimed.2003.12.015
https://doi.org/10.1016/j.socscimed.2003.12.015
http://www.ncbi.nlm.nih.gov/pubmed/15186895
https://doi.org/10.7196/SAMJ.2019.v109i10.13930
https://doi.org/10.7196/SAMJ.2019.v109i10.13930
http://www.ncbi.nlm.nih.gov/pubmed/31635576
https://www.ajol.info/index.php/samj/article/view/157498/147102
https://www.ajol.info/index.php/samj/article/view/157498/147102
http://www.ncbi.nlm.nih.gov/pubmed/11081109
https://doi.org/10.4102/ajlm.v6i1.453
http://www.ncbi.nlm.nih.gov/pubmed/28879147
https://doi.org/10.2515/therapie%3A2007018
http://www.ncbi.nlm.nih.gov/pubmed/17582318
https://doi.org/10.4102/phcfm.v7i1.865
https://doi.org/10.4102/phcfm.v7i1.865
http://www.ncbi.nlm.nih.gov/pubmed/26466393
https://doi.org/10.1080/20786190.2017.1348047
http://bibnum.univ-lyon1.fr/nuxeo/nxfile/default/d3d13082-2728-49c8-8e9d-b6c2f8103094/blobholder:0/THm_2019_NAVILLE_Raphael.pdf?mimetype=application/pdf
http://bibnum.univ-lyon1.fr/nuxeo/nxfile/default/d3d13082-2728-49c8-8e9d-b6c2f8103094/blobholder:0/THm_2019_NAVILLE_Raphael.pdf?mimetype=application/pdf
http://bibnum.univ-lyon1.fr/nuxeo/nxfile/default/d3d13082-2728-49c8-8e9d-b6c2f8103094/blobholder:0/THm_2019_NAVILLE_Raphael.pdf?mimetype=application/pdf
https://doi.org/10.1684/mst.2017.0727
https://doi.org/10.1684/mst.2017.0727
http://www.ncbi.nlm.nih.gov/pubmed/29313498
https://doi.org/10.1370/afm.2133
http://www.ncbi.nlm.nih.gov/pubmed/29311172
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE

Practices of primary care physicians at the first line in sub-Saharan Africa

108.

109.

110.

111.

112,

113.

114.

115.

116.

117.

118.

119.

120.

121.

122,

123.

124.

125.

126.

127.

Ojo OS, Malomo SO, Egunjobi AO, Jimoh AOA, Olowere MO. Quality of primary care physicians’ com-
munication of diabetes self-management during medical encounters with persons with diabetes melli-
tus in a resource-poor country. South African Fam Pract. 2018; 60(6):197—2086. https://doi.org/10.
1080/20786190.2018.1504864

Chinhoyi RL, Zunza M, Von Pressentin KB. The impact of family physician supply on district health
system performance, clinical processes and clinical outcomes in the Western Cape province, South
Africa (2011-2014). Afr J Prim Health Care Fam Med. 2018 Apr; 10(1):1—4. https://doi.org/10.4102/
phcfm.v10i1.1442 PMID: 29781689

Diéye AM, Sy A, Sy G, Diallo AA, Diarra M, Ndiaye M, et al. Prescription des benzodiazépines par les
médecins généralistes du privé a Dakar: enquéte sur les connaissances et les attitudes. Thérapie.
2007; 62(2):163-8. French. https://doi.org/10.2515/therapie:2007018 PMID: 17582318

Ravelomanana L, Tsifiregna RL, Rakotomalala LH, Razafimahatombo C, Ravelomanana N. Prescrip-
tion des médecins dans une diarrhée aigué du nourrisson a Antananarivo, Madagascar. Med Sante
Trop. 2018 May; 28(2):182-5. French. https://doi.org/10.1684/mst.2018.0776 PMID: 29997077

Dieye AM, Sylla M, Ndiaye A, Ndiaye M, Guata Yoro S, Faye B. Benzodiazepines prescription in
Dakar: a study about prescribing habits and knowledge in general practitioners, neurologists and psy-
chiatrists. Fundam Clin Pharmacol. 2006; 20(3):235-8. https://doi.org/10.1111/.1472-8206.2006.
00400.x PMID: 16671957

Villar Uribe M, Alonge OO, Bishai DM, Bennett S. Can task-shifting work at scale?: Comparing clinical
knowledge of non-physician clinicians to physicians in Nigeria. BMC Health Serv Res. 2018 May; 18
(308):1-12. https://doi.org/10.1186/s12913-018-3133-7 PMID: 29716609

Moosa S, Downing R, Essuman A, Pentz S, Reid S, Mash R. African leaders’ views on critical human
resource issues for the implementation of family medicine in Africa. Hum Resour Health. 2014 Jan; 12
(2):1-9. https://doi.org/10.1186/1478-4491-12-2 PMID: 24438344

Shelton JD. Human Resources for Health: the best learning, the best skill mix, and the most impact.
Glob Health Pract. 2018; 6(1):6—7. https://doi.org/10.9745/GHSP-D-18-00092 PMID: 29602864

Gaede B. History of academic family medicine in South Africa—when did it start? South African Fam
Pract 2020; 62: 1-2. hitps://doi.org/10.4102/safp.v62i1.5031 PMID: 32242437

De Maeseneer J, Flinkenflogel M. Primary health care in Africa: do family physicians fitin? Br J Gen
Pract. 2010 Apr; 60(573):286—92. https://doi.org/10.3399/bjgp10X483977 PMID: 20353673

Moosa S, Peersman W, Derese A, Kidd M, Pettigrew LM, Howe A, et al. Emerging role of family medi-
cine in South Africa. BMJ Glob Health. 2018; 3:2—4. https://doi.org/10.1136/bmjgh-2018-000736
PMID: 30233837

De Maeseneer J. Scaling up Family Medicine and Primary Health Care in Africa: Statement of the Pri-
mafamed network, Victoria. 2013; 5(1):1-3. https://doi.org/10.4102/phcfm.v5i1.507

Tijssen RJW. Africa’s contribution to the worldwide research literature: New analytical perspectives,
trends, and performance indicators. Scientometrics 2007; 71: 303-327. https://doi.org/10.1007/
$11192-007-1658-3

Duermeijer C, Amir M, Schoombee L. Africa generates less than 1% of the world’s research; data ana-
lytics can change that. https://www.elsevier.com/connect/africa-generates-less-than-1-of-the-worlds-
research-data-analytics-can-change-that.

Blacklock C, Ward AM, Heneghan C, et al. Exploring the migration decisions of health workers and
trainees from Africa: A meta-ethnographic synthesis. Soc Sci Med 2014; 100: 99—-106. https://doi.org/
10.1016/j.socscimed.2013.10.032 PMID: 24444844

Health Systems Governance Collaborative. Actionable governance framework. Geneva: WHO;
2019.

Bregman P. The right way to hold people accountable. Harv Bus Rev [Online]. 2016. Available from:
https://hbr.org/2016/01/the-right-way-to-hold-people-accountable (accessed on July 23, 2020).

Expert Panel on Effective Ways of Investing in Health. Definition of a frame of reference in relation to
primary care with a special emphasis on financing systems and referral systems. Brussels: European
Commission; 2014. https://doi.org/10.2772/40087

The Johns Hopkins Primary Care Policy Center. PCA Tools [Online]. Available from: https://www.
jhsph.edu/research/centers-and-institutes/johns-hopkins-primary-care-policy-center/pca_tools.html
(accessed on October 22, 2017). https://doi.org/10.2772/40087

Reid S, Mash B, Thigiti J, Nkombua L, Bossyns P, Downing R, et al. Names and roles for the generalist
doctor in Africa. Afr J Prim Health Care Fam Med. 2010; 2(1):1-5. https://doi.org/10.4102/phcfm.v2ii.
242

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 27/28


https://doi.org/10.1080/20786190.2018.1504864
https://doi.org/10.1080/20786190.2018.1504864
https://doi.org/10.4102/phcfm.v10i1.1442
https://doi.org/10.4102/phcfm.v10i1.1442
http://www.ncbi.nlm.nih.gov/pubmed/29781689
https://doi.org/10.2515/therapie%3A2007018
http://www.ncbi.nlm.nih.gov/pubmed/17582318
https://doi.org/10.1684/mst.2018.0776
http://www.ncbi.nlm.nih.gov/pubmed/29997077
https://doi.org/10.1111/j.1472-8206.2006.00400.x
https://doi.org/10.1111/j.1472-8206.2006.00400.x
http://www.ncbi.nlm.nih.gov/pubmed/16671957
https://doi.org/10.1186/s12913-018-3133-7
http://www.ncbi.nlm.nih.gov/pubmed/29716609
https://doi.org/10.1186/1478-4491-12-2
http://www.ncbi.nlm.nih.gov/pubmed/24438344
https://doi.org/10.9745/GHSP-D-18-00092
http://www.ncbi.nlm.nih.gov/pubmed/29602864
https://doi.org/10.4102/safp.v62i1.5031
http://www.ncbi.nlm.nih.gov/pubmed/32242437
https://doi.org/10.3399/bjgp10X483977
http://www.ncbi.nlm.nih.gov/pubmed/20353673
https://doi.org/10.1136/bmjgh-2018-000736
http://www.ncbi.nlm.nih.gov/pubmed/30233837
https://doi.org/10.4102/phcfm.v5i1.507
https://doi.org/10.1007/s11192-007-1658-3
https://doi.org/10.1007/s11192-007-1658-3
https://www.elsevier.com/connect/africa-generates-less-than-1-of-the-worlds-research-data-analytics-can-change-that
https://www.elsevier.com/connect/africa-generates-less-than-1-of-the-worlds-research-data-analytics-can-change-that
https://doi.org/10.1016/j.socscimed.2013.10.032
https://doi.org/10.1016/j.socscimed.2013.10.032
http://www.ncbi.nlm.nih.gov/pubmed/24444844
https://hbr.org/2016/01/the-right-way-to-hold-people-accountable
https://doi.org/10.2772/40087
https://www.jhsph.edu/research/centers-and-institutes/johns-hopkins-primary-care-policy-center/pca_tools.html
https://www.jhsph.edu/research/centers-and-institutes/johns-hopkins-primary-care-policy-center/pca_tools.html
https://doi.org/10.2772/40087
https://doi.org/10.4102/phcfm.v2i1.242
https://doi.org/10.4102/phcfm.v2i1.242
https://doi.org/10.1371/journal.pone.0258955

PLOS ONE Practices of primary care physicians at the first line in sub-Saharan Africa

128. Fasola O. Igniting a paradigm shift in family medicine in Nigeria: lessons from a global health experi-
ence. Fam Med. 2018; 50(10):785-6. https://doi.org/10.22454/FamMed.2018.990593 PMID:
30428111

129. De ManJ, Mayega RW, Sarkar N, et al. Patient-centered care and people-centered health systems in
sub-Saharan Africa: why so little of something so badly needed? Int J Pers Cent Med. 2016; 6(3):162—
73. https://doi.org/10.5750/ijpcm.v6i3.591

130. Palmer N, Mills A, Wadee H, Gilson L, Schneider H. A new face for private providers in developing
countries: what implications for public health? Bull World Health Organ. 2003; 81(4):292—7. https://doi.
org/10.1016/j.socscimed.2003.12.015 PMID: 12764496

131. Atim C. Opinion: 5 ways to decolonize global health and build greater equity. Devex [Online] 2021 July
09. https://www.devex.com/news/opinion-5-ways-to-decolonize-global-health-and-build-greater-
equity-10024

132. Hedt-Gauthier BL, Jeufack HM, Neufeld NH, Alem A, Sauer S, Odhiambo J, et al. Stuck in the middle:
a systematic review of authorship in collaborative health research in Africa, 2014-2016. BMJ Glob
Heal [Online]. 2019 [cited 2021 Aug 30]; 4:1853. https://doi.org/10.1136/bmjgh-2019-001853

PLOS ONE | https://doi.org/10.1371/journal.pone.0258955 October 22, 2021 28/28


https://doi.org/10.22454/FamMed.2018.990593
http://www.ncbi.nlm.nih.gov/pubmed/30428111
https://doi.org/10.5750/ijpcm.v6i3.591
https://doi.org/10.1016/j.socscimed.2003.12.015
https://doi.org/10.1016/j.socscimed.2003.12.015
http://www.ncbi.nlm.nih.gov/pubmed/12764496
https://www.devex.com/news/opinion-5-ways-to-decolonize-global-health-and-build-greater-equity-10024
https://www.devex.com/news/opinion-5-ways-to-decolonize-global-health-and-build-greater-equity-10024
https://doi.org/10.1136/bmjgh-2019-001853
https://doi.org/10.1371/journal.pone.0258955

