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Abstract
Background: Despite a global movement to strengthen primary health care systems, quality of care often
remains poor across low-and-middle-income countries. A key determinant for quality of care is provider
competence. This scoping review speci�cally aims to build on the Health Care Provider Performance
Review (HCPPR), a systematic review of interventions to improve health care performance in low-and-
middle-income countries, by identifying the approaches, effect, and characteristics of successful provider
competence interventions at the PHC level.

Methods: PubMed, Scopus, and Embase were used to search for peer-reviewed publications and grey
literature that reported evidence of interventions to improve provider competence in PHC settings in
LMICs.

Results: A total of 37 articles met the inclusion criteria. Three themes were identi�ed: education and
training, supervision and mentorship, and protocols and tools. Most studies included in the review took
place in Sub-Saharan Africa (60 %) and in lower-middle income countries (57 %). Among the 37 articles,
27 (73 %) utilized an education and training intervention, 18 (48 %) utilized a supervision and mentoring
intervention, and 15 (41 %) utilized a protocol and tool intervention. A total of 19 (51%) interventions were
multicomponent, containing more than one intervention theme. Most interventions reported positive
outcomes, although few presented evidence on the long-term impacts of the interventions. Among the
three themes, education and training interventions reported more successful interventions compared to
supervision and mentoring or protocol and tool-based interventions. Multicomponent interventions
reported the most favorable outcomes compared to independent interventions.

Conclusion: Provider competence interventions, when appropriately planned, implemented, and sustained
are effective for improving the skills, knowledge, and competence of providers in LMICs. When feasible,
interventions that combine multiple approaches consistently show to have the greatest short- and long-
term effects on the competence of providers. However, despite the available research, there is still a lack
of evidence on adapting, implementing, and sustaining interventions to improve provider competence
across contexts.

Background
The importance of primary health care (PHC) is a critical strategy to both improve population health and
healthcare system performance (1). The importance of strong PHC systems is re�ected in the
Sustainable Development Goals and are considered an essential component for achieving Universal
Healthcare Coverage (2-8). The 2018 Astana Declaration rea�rmed the role of PHC in achieving UHC,
de�ning PHC as “a triad of multisectoral policies to promote health, engaged communities to promote
health and integrated clinical and public health services to deliver better primary care” (1,9). 

Despite the increased focus on PHC, the performance of PHC systems in low- and middle-income
countries (LMICs) is generally poor (1). Substantial improvements in PHC systems and service delivery
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are critical for countries to meet the SDGs and achieve UHC (1). There is a need to increase the level of
PHC research in LMICs, speci�cally in understanding the linkages between service delivery functions and
improvements  in population health outcomes  (1). 

Achieving UHC through strong primary health care requires a paradigm shift from measuring the level of
service coverage to the level of effective service coverage, de�ned as “the proportion of people in need of
health services who receive services of su�cient quality to obtain potential health gains” (1,20). The
effectiveness of services is highly contingent on the competence of providers. (11). However,
understanding the competence of providers is challenging in practice, as it requires measuring the
speci�c actions of providers during the service delivery process (8).

Accessing health care services has signi�cantly improved over the past two decades across LMICs due in
large part to a greater availability of health care workers and infrastructure. However, the impact greater
access on the health of populations has not been maximized because of the limited availability of
competent health providers (19). Many health care providers are aware of clinical guidelines but fail to
translate their knowledge into practice, widely known as the “know-do” gap (21-25). The impacts of
 increased access to health services have not been equitably distributed across LMICs, as more
competent medical providers tend to serve higher-income populations across LMICs (8-11, 19). It is
therefore critical to help health system stakeholder understanding how to best improve the competence
of health providers to ensure that the services delivered are effective (11).Provider competence refers to
having and demonstrating the “knowledge, traits, skills, and abilities” to deliver quality services
successfully and effectively and is causally related to job performance (11). Knowledge involves an
awareness and understanding of facts and procedures (11). Traits are distinguishing characteristics or
qualities that predispose an individual to respond or behave in a particular way (11). Skills refers to
“actions (and reactions) that an individual performs in a competent way to achieve a goal” (12). Abilities
include the power or capacity to act in a certain way or do something (11). 

This review builds on Health Care Provider Performance Review (HCPPR), a systematic review of
interventions to improve health care performance in LMICs  (26). This scoping review aims to build on the
HCPPR by speci�cally determining the approaches used to deliver provider competence interventions at
the PHC level in LMICs. Additionally, this scoping review identi�es important themes within provider
competence interventions, along with the determinants of these programs’ successful implementation. In
completing these aims, this scoping review hopes to identify key concepts, research gaps, and evidence
to inform future provider competence programs, policies, and research. 

Methods

The scoping review sought to address the following
questions:

1. What are the approaches to improve provider competence in PHC settings in LMICs?
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2. What existing evidence is there on the effectiveness of these interventions?

3. What are key characteristics of successful interventions to improve provider competence?

PubMed, Scopus, and Embase were used to identify peer-reviewed literature. The search strategy included
articles with at least one term from each concept.(Table 1). Full search strategies for each database
(PubMed, Scopus, and Embase) can be found in the Supplementary File 1. LMICs were de�ned by the
World Bank’s economic classi�cation of low, lower-middle, or upper-middle income. No speci�c de�nition
of PHC services was utilized, but the study encompassed PHC services that were provided within facility-
based care across health system levels. The population of interest did include the wider primary health
care workforce, including physicians, nurses, and community health care workers (secondary level
providers such as specialists were excluded) etc. Selected outcome measures included in the search
strategy were those identi�ed in and preliminary review of provider competence literature.

Table 1: Search Strategy Terms

Search
Concepts

Search Terms 

Setting low- and middle-income countries (full strategy available in supplementary information
�le 1)

Context primary health care; care, primary health; health care, primary; primary healthcare;
healthcare, primary; primary health care; primary care; care, primary; primary care
doctor*; primary care physician*; family practice*; practice, family; family practitioner*;
general practice*; practice, general; general practitioner*; family medicine; family
doctor*; family physician*

Population health workforce; workforce, health; health occupations manpower; manpower, health;
health manpower; workforce

Outcomes quality of health care; clinical competence; guideline adherence; quality assurance,
health care; guidelines as topic; health care and quality; healthcare quality; quality
improv*; quality assurance; provider competence

Article inclusion was based on the type of intervention implemented in a primary care context in a low-
and middle-income country and the assessed outcome. Documents selected were inclusive of various
research methodologies (i.e. quantitative, qualitative, mixed-methods, etc.). No time restrictions were
applied. Protocols, Letters to the Editor, Response to Authors, short editorial articles and short
commentary pieces that did not report data, and articles not in English were excluded.

Table 2: Inclusion and Exclusion Criteria
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Inclusion
Criteria

• Setting: LMICs

• Context: PHC

• Population: Health workforce

• Outcome: Studies evaluating interventions to improve provider competence, which can
be measured through clinical/provider competence, health care quality, guideline
adherence, knowledge/skills/abilities/traits

• Study design: All

• Publication date: All

Exclusion
Criteria

• Any study that does not meet the stated inclusion criteria

• Protocols, letters, editorials, responses, and commentaries with no reported data

• Articles not in English

The study review and synthesis were conducted in two stages. In the �rst stage, the results of the three
database searches were input into Covidence, the Cochrane Community’s screening and data extraction
tool, where duplicates across databases were removed. The titles and abstracts of the initial search
results were screened and assessed for relevance based on the inclusion criteria, and those which did not
meet the inclusion criteria were removed. The full text of the remaining publications was retrieved and
reviewed. Those that did not meet the inclusion criteria after full-text review were not included. Reference
lists of the included articles were hand-searched for additional sources. The included publications within
systematic reviews/meta-analyses that met inclusion criteria after full-text screening were hand-searched
as standalone sources.

In the second stage, the full-text publications were reviewed to identify study characteristics (i.e., study
design, country, duration), intervention type, presence of co- or multi-interventions, outcomes, and
impacts. The outcomes included the speci�c measure of interest to this scoping review, though more
outcomes may have been assessed as indicated by the asterisk (*) in later tables. The impact detailed the
results of the intervention and implications for the body of literature on interventions to improve provider
competence in PHC settings in LMICs. Additionally, within this stage, the interventions were grouped into
categories that were derived from the conceptual framework that was identi�ed from the Primary Health
Care Performance Initiative (PHCPI) (8).

A total of 37 articles were included for review, 19 of which were included from previous reviews, and 18 of
which were new studies identi�ed from the selected databases. Figure 1 below presents an overview of
the evidence identi�cation, screening, and inclusion process.
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The studies included in this scoping review were grouped into general topic areas based on the applied
frameworks for provider competence from PHCPI and the results of the literature search. Three categories
of literature emerged: (1) education and training, (2) supervision and mentoring, and (3) protocols and
tools (Table 3). In cases where an article had implemented multiple intervention strategies that had
overlap between categories, the article was included in each of the relevant subsequent theme tables and
annotated. A section for multi-component interventions is included to distinguish the evidence between
single- and multi-component interventions.

We categorized the outcome measures based on the "know-do" gap. The "know-do" gap demonstrates
that many providers are trained and aware of standards of care but fail to follow this knowledge when
consulting with patients (21-25). For each of the selected studies, we determined if the outcome
measured providers knowledge (including written tests, vignettes, and clinical records reviews) or the
providers practice (observations, clinical data, and fake patients). Distinguishing if provider competence
interventions success is evaluated based on the level of provider knowledge or application of knowledge
to practice has implications on the validity of the intervention. Considering that many providers fail to
implement their knowledge (21-25), it is critical that the effect of the intervention be demonstrated in
practice. 

Results
Among the 37 studies included in the scoping review, 27 (73%) studies implemented education and
training interventions, 18 studies (48%) implemented supervision and mentoring interventions, and 15
(40%) implemented protocol and tool-based interventions (See Table 3). Fifteen studies (40%)
implemented multiple intervention strategies with overlap between categories. Geographically, most of
the selected studies took place in Sub-Saharan Africa (59%), while 19% were implemented in South Asia
and 14% in the Middle East and North Africa. Among World Bank Income level classi�cations, most of the
identi�ed provider competence interventions took place in lower-middle income countries (57%), followed
by low-income countries (19%) and upper-middle income countries (16%). Three publications evaluated
interventions in more than one country spanning multiple income levels: Kohrt et al., (2018), Nogaro et al.,
(2015), and Peter et al. (2016). The earliest paper selected for review was published in 1993. The total
number of provider competence interventions published from 1993 to 2005 was limited. From 2006
onwards, however, the number of published provider competence interventions studies in LMICs
increased signi�cantly (Table 2). Supplementary File 2 contains a complete overview of the studies by
economic classi�cation, methodology, region, and theme, and Supplementary Files 3 contains overview
of each included study by theme. 

Table 2: Scoping Review Included Studies by Theme
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Author Year Education &
Training

Supervision &
Mentoring

Protocols &
Tools

Getachew et al. 2021 X X X

Bhura et al. 2020     X

Daud et al.  2020 X X X

Taw�q et al. 2020 X   X

Alwawi et al. 2019 X    

Argaw et al. 2019   X X

Larson et al.  2019   X  

Van Ginderdeuren et
al.

2019 X X X

Kohrt et al. 2018 X X X

Pace et al. 2018 X X  

Spagnolo et al. 2018 X    

Egger et al.  2017 X    

Leonard and Masatu 2017   X  

Ndayisaba et al. 2017 X X  

Kapoor et al. 2016 X    

Peter et al. 2016 X    

Gautham et al. 2015     X

Magge et al. 2015   X  

Nogaro et al. 2015 X    

Van Wieren et al. 2014 X X X

Amiri et al.  2013 X    

Bello et al.  2013   X  

Jawaid et al. 2013 X    

Rowe et al.  2012 X   X

Spector et al.  2012     X

Labhardt et al.  2010 X    

Palagyi et al.  2010 X    
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Horwood et al. 2009   X X

Kumar et al. 2009 X    

Rowe et al.  2009 X X X

Reynolds et al.  2008 X X  

Stanback et al. 2007 X X X

Suh et al. 2007   X  

Couper et al. 2005 X    

Shah et al. 2003 X    

Mohit et al. 1999 X    

Zeitz et al.  1993 X X X

Total 27 18 15

 

THEME 1. EDUCATION AND TRAINING
Among the 27 studies that utilized education and training strategies, 12 were education and training
interventions alone and 15 had multiple intervention strategies. Annex 3, Table 1 contains an overview of
the studies. 

Most provider competence interventions utilizing education and training strategies, measured provider
knowledge as an outcome. Of the 27 studies, 18 studies measured provider knowledge and 13 measured
provider practices as outcomes. Four studies; Bello et al., (2013), Kohrt et al., (2018), Stanbeck et al.,
(2012), and Zeitz et al., (1993) used both knowledge and practice measures. Among the 12 studies which
had education and training interventions alone, all 12 used provider knowledge as an outcome measure.
Only Kumar et al (2009) used both provider knowledge and practice measures.  Across the range of
outcomes, the education and training interventions had differential effects. 

Among the 12 studies which utilized education and training interventions alone, the effects on
provider/clinical knowledge were largely positive. There were signi�cant improvements in
provider/clinical knowledge after implementation of an education and/or training intervention. One study
highlighted that the improvements in knowledge were retained months after implementing the
intervention (Kapoor et al., 2016). Despite the long-term success of some education and training
interventions, other studies highlighted that immediate completion of education and/or training
interventions are expected to have an increase in provider/clinical knowledge, but these outcomes may
not be indicative of sustainable achievements (Nogaro et al., 2015). For example, despite showing
improvements in knowledge in the short term, technical knowledge decreased 6-12 months after the
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education intervention was implemented (Amiri et al., 2013). Similarly, among the education and training
interventions that measured impacts on provider skills, the effects were largely positive, but Amiri et al.
(2013) found that provider skills declined 6-12 months after the intervention was implemented. 

For the two studies that assessed provider/clinical competence, the results were mixed. Couper et al.
(2005) found that delivery of short-term skills courses can improve competence, but they described how
more guidelines, standards, and assessments need to be implemented to maintain positive outcomes.
Palagyi et al. (2010) determined that despite showing competency for the curriculum's core clinical
knowledge and skills during and at the conclusion of the 12-month training period, the clinical vignettes
revealed poor competency at diagnosing and managing conditions six months after graduation. These
two studies demonstrate that despite improvements, the education and training interventions alone were
insu�cient to ensure ongoing clinical competency. Figure 2 summarizes Egger et al (2017) as an
example of a successful education and training intervention. 

THEME 2. SUPERVISION AND MENTORING
Of the 18 studies that utilized supervision and mentoring, three were supervision and mentoring
interventions alone and 15 had multiple intervention strategies. Annex 3, Table 2 provides an overview of
the studies.  

Most provider competence interventions utilizing supervision and mentoring strategies, used provider
practice to measure outcomes. Of the 18 studies, 15 used provider practices as an outcome measured,
while three used provider knowledge. Four studies used both provider practice and knowledge as
outcome measures; Kohrt et al., (2018), Bello et al., (2013), Larson et al, (2019), and Zeitz et al., (1993).
Looking among the four studies which had supervision and mentoring interventions alone, two assessed
provider practice and two assessed both provider knowledge and practice. Across the range of outcomes,
the supervision and mentoring interventions had differential effects.

Among the four studies which utilized supervision and mentoring interventions alone, the effects on
protocol compliance/guideline adherence were positive. In the short term, adherence to case
management guidelines increased after supervisory visits (Bello et al., 2013). In the long term (12 weeks),
using an intervention in which health workers were told how they were expected to improve, encouraged
to improve, and then received regular visits to measure quality, results show that clinicians react both to
direct observation and to the scrutiny implied by having quality repeatedly measured (Leonard et al.,
2017). Clinicians improved protocol adherence immediately when someone entered the room without any
new training, equipment, or incentives (Leonard et al., 2017). To ensure that the immediate impact was
not just attributable to the Hawthorne effect, a cohort of providers was evaluated at 18 months post
intervention, �nding sustained improvements in the quality of care (Leonard et al., 2017). Another
intervention in which the know-do gap closes, was implementation of mentorship and a routine
supportive supervision system (Magge et al., 2015). Although only one study by Bello et al. assessed
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knowledge, supportive supervision improved knowledge scores among PHC workers. Figure 3 outlines
Magge et al. (2014) as a successful example of a supervision and mentoring intervention. 

THEME 3. PROTOCOLS AND TOOLS
Of the 15 studies that utilized protocols and tools, three were protocol- and tool-based interventions alone
and 12 had multiple intervention strategies. 

Among the 15 studies which implemented intervention strategies that utilized protocols and tools, the
majority (11 total) used provider practices to measure outcomes, while �ve studies used provider
knowledge. Two studies; Kohrt et al., (2018) and Stanback et al,. (2007), used both provider knowledge
and practices to measure the intervention's outcome.  Looking among the three studies which
implemented protocol- and tool-based interventions exclusively, all three used provider practice to
measure outcomes. Despite all studies assessing the same outcome, the protocol- and tool-based
interventions showed differential effects.

Among the four studies that included protocol- and tool-based interventions alone, the effects on protocol
compliance/guideline adherence varied. In the short term, the interventions appeared to be successful in
increasing protocol compliance/guideline adherence (Gautham et al., 2015; Spector et al., 2012). Two
different studies which assessed outcomes at two months (Gautham et al., 2015) and six months
(Spector et al., 2012) found improvements in protocol compliance via the CDSS tool used mobile media-
rich interactive guidelines with audio, images, and video and a checklist-based childbirth safety program.
Gautham et al (2015) is exempli�ed in Figure 4 as a successful protocol and tool-based intervention. 

MULTI-COMPONENT INTERVENTIONS
 Of the 37  included articles, 15  utilized multiple intervention strategies to improve the competence of
health care workers, de�ned as multi-component interventions. These 15 articles utilized a range of
interventions which combined education and training, supervision, and mentoring, and/or protocols and
tools.

Numerous outcomes were assessed across multi-component intervention studies. Of the 15 studies, 12
measured provider practice and six measured provider knowledge.  Three studies included both provider
practices and knowledge as outcomes measures.  Despite the wide range of outcomes assessed, most of
the intervention effects were positive.

For the six studies that measured provider knowledge as an outcome, four indicated an improvement in
provider/clinical knowledge. Critically, two studies indicated that these improvements were sustained 3-6
months after implementation (Pace et al., 2018) and 12 months after implementation (Labhardt et al.,
2010). Despite the long-term success of these interventions, one study’s intervention did not result in a
meaningful improvement in provider knowledge (Larson et al., 2019). The failure in success was
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attributed to a lack of sustained implementation (Larson et al., 2019). Furthermore, the quality of the
healthcare system was a challenge to improving provider knowledge due to poor infrastructure of primary
care clinics (Larson et al., 2019). Similar results were seen in the outcome for quality of care in the Larson
et al. study. Even so, among the other studies which assessed quality of care, there were improvements
after implementing multi-component interventions.

Other outcomes demonstrated some mixed success. Among the studies which assessed provider
practices, �ve demonstrated improvements whereas two did not show improvements. In the study by
Horwood et al. (2009), despite implementing IMCI, the �delity to the guidelines were poor resulting in
incomplete assessments and missed referrals. The other study by Van Ginderdeuren et al. (2019) showed
that despite comprehensive training, post-training mentoring and feedback, there was poor adherence to
IPT guidelines. Similar results were seen in the outcome for provider/clinical competence. Five of the
studies demonstrated improvements, but two did not. One of the studies determined that there was no
deterioration or improvement in provider competence over a 37-month period and explained this as a
potential indicator of a need to revise the training program (Rowe et al., 2012). The lack of success for the
second study was determined by a process evaluation which showed that there was a delay in
implementation for some activities which resulted in an overall short implementation period (Getachew et
al., 2021).

Although other outcomes had largely positive impacts, both studies which assessed provider skills
demonstrated an improvement after implementing multi-component interventions. One of the studies
found that these results were sustained three and six months after intervention completion, which
suggests that with sustained clinical mentorship and support in developing health care delivery systems,
health care workers can acquire the necessary knowledge to educate patients, effectively triage patients,
and make appropriate referral decisions (Pace et al., 2018). Figure 5 outlines Stanback et al., (2007)
which uses multiple interventions to support the implementation of clinical guidelines. 

Discussion
This review included a total of 37 articles, of which three main approaches to improve provider
competence in PHC settings were identi�ed:  1) education and training, 2) supervision and mentoring, and
3) protocols and tools. Notably, close to a third of interventions identi�ed as ‘multicomponent’,
implementing more than one of the identi�ed intervention strategies. 

This review and previous reviews support that multi-component intervention provide positive outcomes in
indicators for provider competence more frequently than single interventions (15-19). The results suggest
that the characteristics of the interventions are a critical determinant of success, and that the success of
an intervention must never be fully attributed to strategy alone. Examples of successful interventions
characteristics include intensive dissemination of the interventions (i.e. regular training and mentoring,
consistent monitoring and quality assurance, routine supervision, etc.). By implementing and maintaining
intervention activities regularly and consistently, both single and multi-component interventions
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demonstrated more positive indicators for provider competence. Some studies also indicated that
integrating the interventions within the existing healthcare system framework increased the feasibility of
the intervention and bridged implementation gaps to improve effectiveness. It is therefore critical that
future provider competence interventions and studies have understanding of which factors are present
that will in�uence success (i.e. provider supply, providers’ ability to deliver care, etc.) to improve the
probability of success and sustainability. 

It is well understood that there is a “know-do gap” amongst health care providers in LMICs (21-15). Given
the gap between what provider know and do in practice, it is critical that interventions success is
determined  using measures of provider practice. Both interventions utilizing supervision and mentoring,
and protocol and tools were more likely to use outcomes measures that captured provider practices.
Contrary,  interventions utilizing education and training strategies were signi�cantly more likely to
measure success using provider knowledge as an outcome. The use of provider knowledge measures in
education and training interventions is not surprising given the scope of these interventions – limiting the
validity of the �ndings. Future interventions must include measures of provider practice such as clinical
observations, clinical data, or fake patients, to improve the validity and application to clinical practice. 

Despite decades of implementing interventions to improve provider competence in PHC settings in LMICs,
there is largely insu�cient evidence regarding which interventions are the most effective. There is a lack
of comparative evidence across the three categories of interventions and between single and multi-
component interventions. Two studies (Daud et al., 2020; Stanback et al., 2007) used randomized control
trials which compared single and multi-component interventions. However, it is unclear on to what extent
which interventions should rely on speci�c approaches or combination of approaches to maximize the
effect on provider competence.   

Other challenges include ambiguous approaches to intervention implementation. For example, there is
currently little empirical agreement on the optimal amount and type of supervision as well as the timing
of supervision to sustain improvements in provider competence (13). Although this critique has been
brought up in previous reviews for interventions targeting supervision, this additionally can be re�ected in
other types of interventions as well, such as education and training interventions. Several of the studies
included in this intervention assessing long-term outcomes showed improvements across the indicators
of provider competence. However, many studies did not conduct long-term follow-up assessments –
demonstrating a gap between the length of time interventions are expected to maintain positive
outcomes without additional reinforcing mechanisms. This suggests a need to conduct and embed
operational research in future provider competence studies to help identify optimal structures and models
of delivery (13). 

Although there are several challenges in determining which interventions (education and training,
supervision and mentoring, and protocols and tools) are the most effective, the results of this scoping
review highlight a few key trends which are re�ected by previous reviews. This review and others have
demonstrated the short-term bene�ts of implementing single component interventions, but there are
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mixed long-term results (13,14). Despite the large success of many multi-component interventions, some
results show that the intervention had no impact long-term. Some of the barriers to long-term
improvements in provider competence include a failure to sustain high-level implementation of the
intervention with �delity and underlying weak healthcare infrastructure that acts as a barrier to improving
provider competence. Even though these barriers apply to both single and multi-component interventions,
it may be more di�cult to implement multi-component interventions with a high level of �delity.

The approach to this review had several strengths and limitations. The principal strength of this review
was the comprehensive scope. Most previous reviews included interventions that occurred within high-
income countries rather than LMICs, or focused on certain types of interventions to improve competence
(i.e. supportive supervision alone) using restrictive de�nitions. In contrast, this review created a
comprehensive search strategy to identify a range of interventions that have been implemented in LMICs.
By doing so, this review aimed to provide comparative evidence across the three categories of
interventions (education and training, supervision and mentoring, and protocols and tools) and between
single and multi-component interventions. 

The limitations of this review include that it was a scoping review and was limited to articles found within
three databases. While these databases are required as the most comprehensive in the �eld, several
studies may not have been captured in the search, though this was aimed to be ameliorated by
conducting manual searches and screening references for included studies. In addition, the lack of the
quality assessment of articles also limited the validity of this scoping review. 

Conclusion
This scoping review conducts a comparative examination of a range of interventions to improve provider
competence of HCWs in PHC settings in LMICs. Interventions to improve provider competence can be
categorized into three themes: 1) education and training, 2) supervision and mentoring, and 3) protocols
and tools. Multi-component interventions, intensive training of the interventions, regular and consistent
implementation of the intervention, and integrating interventions within the existing healthcare
infrastructure were key characteristics of successful interventions to improve provider competence. There
is also a speci�c need to include measures of provider practice within provider competence intervention
studies. However, despite the available evidence, there is still a lack of evidence on adapting,
implementing, and sustaining interventions across contexts. With the growing recognition of the
importance of provider competence and PHC, it is critical that policymakers and program implementers
are informed by strong evidence as to which approaches are the most effective and sustainable at
improving provider competence. Further research using comparative analysis trials are needed to
examine which interventions are the most effective to improve provider competence.

Abbreviations
IMCI - Integrated Management of Childhood Illness 



Page 14/26

LMIC - Low-and-middle-income countries 

MESH - Mentoring and Enhanced Supervision at Health centers

MOH - Ministry of Health 

PHC - Primary Health Care 

PHCPI - Primary Health Care Performance Initiative 

Declarations

Competing interest: 
The authors have no competing interests.

Availability of data and materials 
All data generated or analyzed during this study are included in this published article [and its
supplementary information �les]. The datasets generated and/or analyzed during the current study are
available at https://docs.google.com/spreadsheets/d/1S4uIOPZsqfIVrcyY9-
KFOdaQxhvlUMLsexmRF5bqSpw/edit?usp=sharing 

Funding 
This research was supported, in whole or in part, by the Bill and Melinda Gates Foundation (Grant number
INV000932), and it had no role in study design, data collection, data analysis, data interpretation or
writing of the manuscript. 

Author Contributions
This study was completed as a part of a summer internship for CS, who was the principal investigator for
this work. CS completed the data collection, methodology selection, data analysis and drafting of the
report. CF prepared the manuscript for publication, which included supplementary additional data
analysis, contributions to the introduction, results, and discussion, and editing. MR and MVU contributed
to conceptualization and methodology selection, along with extensive revisions of the manuscript. 

Acknowledgments 
The authors would like to acknowledge the larger World Bank team who provided extensive feedback on
this study, including Jose Carlos Gutierrez, Caitlin Noonan, Latifat Okara, Oscar Bernal Acevedo, Federica



Page 15/26

Secci, and Roberto Iunes.

Authors Information
The authors: CS, CF, MR, MVU are part of the Primary Health Care Performance Initiative (PHCPI). PHCPI
is a global partnership between the World Bank, World Health Organization, UNICEF, Global Fund, Results
for Development, Ariadne Labs, and the Bill and Melinda Gates Foundation that is dedicated to improving
the performance of primary health care systems globally through measurement.

References
Alwawi A, Amro N, Inkaya B. The effectiveness of the primary trauma care courses in West Bank,
Palestine: Are the outcomes acceptable? J Educ Pract. 2019;10(9). doi:10.7176/JEP/10-9-12

Amiri H, Gholipour C, Mokhtarpour M, Shams Vahdati S, Hashemi Aghdam Y, Bakhshayeshi M. Two-day
primary trauma care workshop: early and late evaluation of knowledge and practice. Eur J Emerg Med.
2013;20(2):130-132. doi:10.1097/MEJ.0b013e32835608c6

Argaw MD, Desta BF, Bele TA, Ayne AD. Improved performance of district health systems through
implementing health center clinical and administrative standards in the Amhara region of Ethiopia. BMC
Health Serv Res. 2019;19(1):127. doi:10.1186/s12913-019-3939-y

Bello DA, Hassan ZI, Afolaranmi TO, Tagurum YO, Chirdan OO, Zoakah AI. Supportive supervision: an
effective intervention in achieving high quality malaria case management at primary health care level in
Jos, Nigeria. Ann Afr Med. 2013;12(4):243-251. doi:10.4103/1596-3519.122695

Bhura M, Ariff S, Qazi SA, et al. Evaluating implementation of "management of Possible Serious Bacterial
Infection (PSBI) when referral is not feasible" in primary health care facilities in Sindh province, Pakistan.
PLoS One. 2020;15(10):e0240688. doi:10.1371/journal.pone.0240688

Couper ID, Thurley JD, Hugo JF. The neonatal resuscitation training project in rural South Africa. Rural
Remote Health. 2005;5(4):459.

Daud MH, Ramli AS, Abdul-Razak S, et al. Effectiveness of the empower-par intervention on primary care
providers’ adherence to clinical practice guideline on the management of type 2 diabetes mellitus: A
pragmatic cluster randomised controlled trial. Open Access Macedonian Journal of Medical Sciences.
2020;8(B):470-479. doi:10.3889/oamjms.2020.3764 

Egger JR, Stankevitz K, Korom R, et al. Evaluating the effects of organizational and educational
interventions on adherence to clinical practice guidelines in a low-resource primary-care setting in Kenya.
Health Policy Plan. 2017;32(6):761-768. doi:10.1093/heapol/czx004



Page 16/26

Gautham M, Iyengar MS, Johnson CW. Mobile phone–based clinical guidance for rural health providers in
India. Health informatics journal 2015;21(4):253-66.

Getachew T, Abebe SM, Yitayal M, Persson LÅ, Berhanu D. Association between a complex community
intervention and quality of health extension workers’ performance to correctly classify common
childhood illnesses in four regions of Ethiopia. PLoS ONE. 2021;16(3): e0247474.
doi:10.1371/journal.pone.0247474

Horwood C, Vermaak K, Rollins N, Haskins L, Nkosi P, Qazi S. An Evaluation of the Quality of IMCI
Assessments among IMCI Trained Health Workers in South Africa. PLoS ONE. 2009;4(6): e5937.
doi.org:10.1371/journal.pone.0005937

Jawaid M, Ahmed Memon A, Masood Z, Nadeem Alam S. Effectiveness of the Primary Trauma Care
Course: Is the outcome satisfactory?. Pak J Med Sci. 2013;29(5):1265-1268.
doi:10.12669/pjms.295.4002

Kapoor R, Sandoval MA, Avendaño L, et al. Regional scale-up of an Emergency Triage Assessment and
Treatment (ETAT) training programme from a referral hospital to primary care health centres in
Guatemala. Emerg Med J. 2016;33(9):611-617. doi:10.1136/emermed-2015-205057

Kohrt BA, Mutamba BB, Luitel NP, et al. How competent are non-specialists trained to integrate mental
health services in primary care? Global health perspectives from Uganda, Liberia, and Nepal. Int Rev
Psychiatry. 2018;30(6):182-198. doi:10.1080/09540261.2019.1566116

Kumar D, Aggarwal AK, Kumar R. The effect of interrupted 5-day training on Integrated Management of
Neonatal and Childhood Illness on the knowledge and skills of primary health care workers. Health Policy
and Planning. 2009;24(2):94-100. doi:10.1093/heapol/czn051

Labhardt ND, Balo JR, Ndam M, Grimm JJ, Manga E. Task shifting to non-physician clinicians for
integrated management of hypertension and diabetes in rural Cameroon: a programme assessment at
two years. BMC Health Serv Res. 2010;10:339. Published 2010 Dec 14. doi:10.1186/1472-6963-10-339

Larson E, Mbaruku GM, Cohen J, Kruk ME. Did a quality improvement intervention improve quality of
maternal health care? Implementation evaluation from a cluster-randomized controlled study.
International Journal for Quality in Health Care. 2020;32(1):54-63. doi:10.1093/intqhc/mzz126

Leonard KL, Masatu MC. Changing health care provider performance through measurement. Soc Sci Med.
2017;181:54-65. doi:10.1016/j.socscimed.2017.03.041

Magge H, Anatole M, Cyamatare FR, et al. Mentoring and quality improvement strengthen integrated
management of childhood illness implementation in rural Rwanda. Archives of disease in childhood.
2015;100(6):565-570. doi:10.1136/archdischild-2013-305863



Page 17/26

Mohit A, Saeed K, Shahmohammadi D, et al. Mental health manpower development in Afghanistan: a
report on a training course for primary health care physicians. East Mediterr Health J. 1999;5(2):373-377.

Ndayisaba A, Harerimana E, Borg R, et al. A Clinical Mentorship and Quality Improvement Program to
Support Health Center Nurses Manage Type 2 Diabetes in Rural Rwanda. J Diabetes Res.
2017;2017:2657820. doi:10.1155/2017/2657820

Nogaro MC, Pandit H, Peter N, et al. How useful are Primary Trauma Care courses in sub-Saharan Africa?
Injury. 2015;46(7):1293-1298. doi:10.1016/j.injury.2015.04.010

Pace LE, Dusengimana JV, Keating NL, et al. Impact of Breast Cancer Early Detection Training on
Rwandan Health Workers' Knowledge and Skills. J Glob Oncol. 2018;4:1-10. doi:10.1200/JGO.17.00098

Palagyi A, Brian G, Ramke J. Training and using mid-level eye care workers: early lessons from Timor-
Leste. Clin Exp Ophthalmol. 2010;38(8):805-811. doi:10.1111/j.1442-9071.2010.02338.x

Peter NA, Pandit H, Le G, Nduhiu M, Moro E, Lavy C. Delivering a sustainable trauma management
training programme tailored for low-resource settings in East, Central and Southern African countries
using a cascading course model. Injury. 2016;47(5):1128-1134. doi:10.1016/j.injury.2015.11.042

Reynolds HW, Toroitich-Ruto C, Nasution M, Beaston-Blaakman A, Janowitz B. Effectiveness of training
supervisors to improve reproductive health quality of care: a cluster-randomized trial in Kenya. Health
Policy Plan. 2008;23(1):56-66. doi:10.1093/heapol/czm037

Rowe AK, Onikpo F, Lama M, Osterholt DM, Rowe SY, Deming MS. A multifaceted intervention to improve
health worker adherence to integrated management of childhood illness guidelines in Benin. Am J Public
Health. 2009;99(5):837-846. doi:10.2105/AJPH.2008.134411

Rowe AK, Osterholt DM, Kouamé J, et al. Trends in health worker performance after implementing the
Integrated Management of Childhood Illness strategy in Benin. Trop Med Int Health. 2012;17(4):438-446.
doi:10.1111/j.1365-3156.2012.02976.x

Shah RK, Thapa VK, Jones DH, Jones R. Improving primary orthopaedic and trauma care in Nepal. Educ
Health (Abingdon). 2003;16(3):348-356. doi:10.1080/13576280310001607631

Spagnolo J, Champagne F, Leduc N, et al. "We �nd what we look for, and we look for what we know":
factors interacting with a mental health training program to in�uence its expected outcomes in Tunisia.
BMC Public Health. 2018;18(1):1398. Published 2018 Dec 20. doi:10.1186/s12889-018-6261-4

Spector JM, Agrawal P, Kodkany B, et al. Improving quality of care for maternal and newborn health:
prospective pilot study of the WHO safe childbirth checklist program. PLoS One. 2012;7(5):e35151.
doi:10.1371/journal.pone.0035151



Page 18/26

Stanback J, Griffey S, Lynam P, Ruto C, Cummings S. Improving adherence to family planning guidelines
in Kenya: an experiment. Int J Qual Health Care. 2007;19(2):68-73. doi:10.1093/intqhc/mzl072

Suh S, Moreira P, Ly M. Improving quality of reproductive health care in Senegal through formative
supervision: results from four districts. Hum Resour Health. 2007;5:26. doi:10.1186/1478-4491-5-26

Taw�q E, Alawi SAS, Natiq K. Effects of Training Health Workers in Integrated Management of Childhood
Illness on Quality of Care for Under-5 Children in Primary Healthcare Facilities in Afghanistan. Int J Health
Policy Manag. 2020;9(1):17-26. Published 2020 Jan 1. doi:10.15171/ijhpm.2019.69

Van Ginderdeuren E, Bassett J, Hanrahan C, Mutunga L, Van Rie A. Health system barriers to
implementation of TB preventive strategies in South African primary care facilities. PLoS ONE.
2019;14(2): e0212035. doi:10.1371/journal.pone.0212035

Van Wieren A, Palazuelos L, Elliott PF, Arrieta J, Flores H, Palazuelos D. Service, training, mentorship: �rst
report of an innovative education-support program to revitalize primary care social service in Chiapas,
Mexico. Glob Health Action. 2014;7:25139. Published 2014 Nov 3. doi:10.3402/gha.v7.25139

Zeitz PS, Salami CG, Burnham G, Goings SA, Tijani K, Morrow RH. Quality assurance management
methods applied to a local-level primary health care system in rural Nigeria. Int J Health Plann Manage.
1993;8(3):235-244. doi:10.1002/hpm.4740080307

1. Bitton A, Fi�eld J, Ratcliffe H, et al. Primary healthcare system performance in low-income and
middle-income countries: a scoping review of the evidence from 2010 to 2017. BMJ Glob Health.
2019;4(Suppl 8):e001551. Published 2019 Aug 16. doi:10.1136/bmjgh-2019-001551

2. United Nations Development Programme Sustainable Development Goals.
Available: http://www.undp.org/content/undp/en/home/sustainable-development-
goals.html [Accessed 1 Jan 2021].

3. Pettigrew LM, De Maeseneer J, Anderson MI, Essuman A, Kidd MR, Haines A. Primary health care and
the Sustainable Development Goals. Lancet. 2015;386(10009):2119-2121. doi:10.1016/S0140-
6736(15)00949-6

4. Kruk ME, Porignon D, Rockers PC, Van Lerberghe W. The contribution of primary care to health and
health systems in low- and middle-income countries: a critical review of major primary care
initiatives. Soc Sci Med. 2010;70(6):904-911. doi:10.1016/j.socscimed.2009.11.025

5. Macinko J, Star�eld B, Erinosho T. The impact of primary healthcare on population health in low- and
middle-income countries. J Ambul Care Manage. 2009;32(2):150-171.
doi:10.1097/JAC.0b013e3181994221

�. Star�eld B, Shi L, Macinko J. Contribution of primary care to health systems and health. Milbank Q.
2005;83(3):457-502. doi:10.1111/j.1468-0009.2005.00409.x

7. Kringos DS, Boerma W, van der Zee J, Groenewegen P. Europe's strong primary care systems are
linked to better population health but also to higher health spending. Health Aff (Millwood).



Page 19/26

2013;32(4):686-694. doi:10.1377/hlthaff.2012.1242

�. Primary Health Care Performance Initiative Primary Health Care Performance Initiative.
Available: https://improvingphc.org/ [Accessed 1 Jan 2021].

9. World Health Organization, United Nations Children’s Fund . Declaration of Astana. World Health
Organization and United Nations Children’s Fund; 2018.

10. World Health Organization. Global strategy on human resources  for health: Workforce 2030. 2016.

11. Kak N, Burkhalter B, Cooper M-A. Measuring the competence of healthcare providers. Qual Assur.
2000;2(1):1–28.

12. Ericsson KA. The Road to Excellence. Mahwah, NJ: Lawrence Erlbaum Associates. 1996.

13. Vasan A, Mabey DC, Chaudhri S, Brown Epstein HA, Lawn SD. Support and performance
improvement for primary health care workers in low- and middle-income countries: a scoping review
of intervention design and methods. Health Policy Plan. 2017;32(3):437-452.
doi:10.1093/heapol/czw144

14. Oxman AD, Thomson MA, Davis DA, Haynes RB. No magic bullets: a systematic review of 102 trials
of interventions to improve professional practice. CMAJ. 1995;153(10):1423-1431.

15. Jeffery RA, To MJ, Hayduk-Costa G, et al. Interventions to improve adherence to cardiovascular
disease guidelines: a systematic review. BMC Family Practice. 2015 Oct;16:147. doi:
10.1186/s12875-015-0341-7. 

1�. Berwanger O, Guimaraes H, Larangeira L, Cavalcanti A, Kodama A, Zazula A, et al. Effect of a
multifaceted intervention on use of evidence-based therapies in patients with acute coronary
syndromes in Brazil: The BRIDGE-ACS randomized trial. JAMA. 2012;307(19):2041–49

17. Goldstein M, Lavori P, Coleman R, Advani A, Hoffman B. Improving adherence to guidelines for
hypertension drug prescribing: cluster-randomized controlled trial of general versus patient-speci�c
recommendations. Am J Manag Care. 2005;11:677–85.

1�. Squires JE, Sullivan K, Eccles MP, Worswick J, Grimshaw JM. Are multifaceted interventions more
effective than single-component interventions in changing health-care professionals’ behaviours? An
overview of systematic reviews. Implement Sci. 2014;9:152. doi: 10.1186/s13012-014-0152-6.

19. Tanahashi T. Health service coverage and its evaluation. Bulletin of the World Health organization.
1978;56(2):295.

20. Das J, Hammer J, Leonard K. The quality of medical advice in low-income countries. Journal of
Economic perspectives. 2008 Jun;22(2):93-114.

21. Lange S, Mwisongo A, Mæstad O. Why don't clinicians adhere more consistently to guidelines for the
Integrated Management of Childhood Illness (IMCI)?. Social Science & Medicine. 2014 Mar 1;104:56-
63.

22. Leonard KL, Masatu MC, Vialou A. Getting doctors to do their best the roles of ability and motivation
in health care quality. Journal of Human Resources. 2007 Jul 1;42(3):682-700.Mohannan



Page 20/26

23. Kabongo, L., Gass, J., Kivondo, B., Kara, N., Semrau, K., & Hirschhorn, L. R. (2017). Implementing the
WHO Safe Childbirth Checklist: lessons learnt on a quality improvement initiative to improve mother
and newborn care at Gobabis District Hospital, Namibia. BMJ open quality, 6(2), e000145.

24. Mohanan, M., Vera-Hernández, M., Das, V., Giardili, S., Goldhaber-Fiebert, J. D., Rabin, T. L., ... & Seth,
A. (2015). The know-do gap in quality of health care for childhood diarrhea and pneumonia in rural
India. JAMA pediatrics, 169(4), 349-357.

25. Ibnat F, Leonard KL, Bawo L, Mohammed-Roberts RL. The Three-Gap model of health worker
performance. World Bank Policy Research Working Paper. 2019 Mar 14(8782).

2�. Rowe AK, Rowe SY, Peters DH, Holloway KA, Chalker J, Ross-Degnan D. Effectiveness of strategies to
improve health-care provider practices in low-income and middle-income countries: a systematic
review. The Lancet Global Health. 2018 Nov 1;6(11):e1163–75. 

Figures



Page 21/26

Figure 1

Evidence identi�cation, screening, and inclusion process
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Figure 2

Example of Successful Education and Training Interventions – Egger et al (2017)
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Figure 3

Example of Successful Supervision and Mentoring Interventions – Magge et al., (2014)
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Figure 4

Example of Successful Protocols and Tools Interventions – Gautham (2014)
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Figure 5

Example of Successful Multi-Component Intervention – Stanback et al., (2007)
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