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Abstract

Primary health care workers (HCWs) in low- and middle-income settings (LMIC) often work in chal-

lenging conditions in remote, rural areas, in isolation from the rest of the health system and

particularly specialist care. Much attention has been given to implementation of interventions to

support quality and performance improvement for workers in such settings. However, little is

known about the design of such initiatives and which approaches predominate, let alone those that

are most effective. We aimed for a broad understanding of what distinguishes different approaches

to primary HCW support and performance improvement and to clarify the existing evidence as

well as gaps in evidence in order to inform decision-making and design of programs intended to

support and improve the performance of health workers in these settings. We systematically

searched the literature for articles addressing this topic, and undertook a comparative review to

document the principal approaches to performance and quality improvement for primary HCWs in

LMIC settings. We identified 40 eligible papers reporting on interventions that we categorized into

five different approaches: (1) supervision and supportive supervision; (2) mentoring; (3) tools and

aids; (4) quality improvement methods, and (5) coaching. The variety of study designs and quality/

performance indicators precluded a formal quantitative data synthesis. The most extensive litera-

ture was on supervision, but there was little clarity on what defines the most effective approach to

the supervision activities themselves, let alone the design and implementation of supervision pro-

grams. The mentoring literature was limited, and largely focused on clinical skills building and edu-

cational strategies. Further research on how best to incorporate mentorship into pre-service clinical

training, while maintaining its function within the routine health system, is needed. There is insuffi-

cient evidence to draw conclusions about coaching in this setting, however a review of the corpor-

ate and the business school literature is warranted to identify transferrable approaches. A substan-

tial literature exists on tools, but significant variation in approaches makes comparison

challenging. We found examples of effective individual projects and designs in specific settings,

but there was a lack of comparative research on tools across approaches or across settings, and no

systematic analysis within specific approaches to provide evidence with clear generalizability.
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Future research should prioritize comparative intervention trials to establish clear global standards

for performance and quality improvement initiatives. Such standards will be critical to creating and

sustaining a well-functioning health workforce and for global initiatives such as universal health

coverage.
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Background

Primary health care workers (HCWs) in LMICs typically work in

challenging environments. They are frequently stationed in remote,

rural areas and charged with working on the front lines of their

country’s health system as the first point of patient contact. They

have often received inadequate or incomplete education and train-

ing, and have limited resources and tools at their disposal. And yet,

the role of primary HCWs remains critical to health care delivery in

LMICs, especially as complex, longitudinal care interventions are

implemented and scaled up. Such interventions, including antiretro-

viral therapy for HIV/AIDS, have increasingly employed a decentral-

ized health systems approach to coverage (Suthar et al. 2014),

relying on task-shifting to non-physician cadres of health workers to

achieve access at scale (Lazarus et al. 2014). This approach is a dir-

ect result of attempts to cover a large population within the con-

straints of significant health workforce shortages. Such shortages

are notorious barriers to the delivery and quality of health care in

LMICs (Haines et al. 2007). Primary HCWs are thus required to do

more and to provide greater complexity of care. Robust support

mechanisms to maintain high standards of quality and performance

are therefore required.

Traditionally, poor performance of health workers was con-

sidered a result of poor education and a lack of knowledge and skills,

and that as long as providers knew the correct care and decisions to

make, they would implement them (Brugha and Zwi 1998). The ma-

jority of interventions to improve health worker performance have,

therefore, focused on education, training, and dissemination of

evidence-based guidelines through didacticism. But this singular ap-

proach has had mixed, if not disappointing, long-term results

(Oxman et al. 1995). A review of health worker performance in low-

resource settings, found that dissemination of written materials and

guidelines alone – often through in-service training courses – without

additional post-training support interventions, was usually ineffective

in improving performance and quality (Rowe et al. 2005b). It was

noted that supervision with audit-and-feedback techniques usually

proved an effective complement to training, and that multi-pronged

support interventions were more effective than single interventions.

This suggested that a broader approach to health worker support

was needed. Fritzen (2007) and Bach (2001) have noted that typical

training of health personnel emphasizes factual and specialized med-

ical knowledge, but in order to perform their job adequately, they

have to identify and analyse problems in real-time, supervise and

audit of other workers and processes, as well as coordination across

multiple levels of the health system, including communities.

Interventions to support and improve health worker perform-

ance and quality of care have taken on myriad forms, functions, and

structures, and have been known by various names, including

‘supervision’, ‘mentoring’, and ‘quality improvement.’ There is cur-

rently no clear consensus on what distinguishes these approaches

from one another, nor agreement on which approach is more effect-

ive. In an attempt to provide some clarity on the design and imple-

mentation of programs aimed at supporting primary HCWs in

LMICs, we conducted a systematic literature search and a compre-

hensive narrative review of the literature identified. Our objective

was to generate a comprehensive description of the current range of

support and performance improvement interventions for primary

HCWs in LMICs, and to identify generalizable themes and explan-

ations as to how these approaches are designed, and what distin-

guishes them from one another. In this review, performance was not

restricted to a single definition, but rather left broadly to include a

range of metrics commonly used to assess health worker practice,

knowledge, skills, and behaviours against pre-defined standards set

out by a specific program, as well as additional dimensions of qual-

ity including patient and provider satisfaction and motivation. We

did not formally include clinical outcomes, cost or cost-

effectiveness, or health care utilization as performance endpoints as

we focused more specifically on HCWs themselves, though these are

important dimensions of quality in their own right. Primary health

care workers in this review were defined as all non-physician front-

line health care providers. This includes facility-based nurses,

clinical officers, medical and physician assistants, etc., as well as

community health workers. While we recognize that in some LMIC

settings physicians are also a part of front-line care teams, we elected

to restrict our definition to non-physicians as this reflects the bulk of

our direct experience working in sub-Saharan Africa and South and

Southeast Asia, regions that are home to the majority of countries

classified as LMICs as well as the majority of countries that fall

within the lowest two tiers of physician density (<0.5 per 1000

and<1 per 1000) based on most recent WHO data (WHO 2016).

Finally, we also aimed to establish a basic understanding of some

general and unifying principles of support interventions intended to

improve quality and performance of primary HCWs in LMICs.

Methods

Search strategy
Using a pre-defined search strategy, we systematically searched the

literature for relevant articles. Databases searched included

Key Messages

• Comparative examination of a range of approaches to performance and quality improvement programmes targeted at

primary health care workers in low- and middle-income countries
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MEDLINE, OVID, Web of Science, EMBASE, EBSCOHOST, and

PubMed, restricted to publications in English. To identify relevant

unpublished grey literature, we also searched Google and Google

Scholar, as well as websites of the World Health Organization

(WHO), Department of Human Resources for Health, The Global

Health Workforce Alliance, Human Resources for Health (HRH),

Global Resource Center from the United States Agency for

International Development (USAID), and the International Training

& Education Center for Health (I-TECH) at the University of

Washington. With assistance from a research librarian, a compre-

hensive search string was created to systematically identify publica-

tions reporting on interventions to support health workers in low

and middle-income nations (Table 1). Terms were truncated to alter-

native spellings or tenses and no methodological or study design fil-

ters were applied given the wide range of observational,

experimental and quasi-experimental study designs used in research

of large-scale health interventions, especially in LMICs. After re-

viewing results, additional targeted searches in PubMed were con-

ducted by frequently published authors or institutions, by reviewing

the bibliographies of included studies and by studies known a priori

to the authors.

Study selection
The primary search was conducted by the first author with the

approval of the search criteria and screening methodology from the

remaining co-authors. The results of the electronic database search

were first screened by title and abstract for relevance. Studies from

high-income settings were excluded, along with studies that con-

tained some of the search terms but did not explicitly address the

question at hand, which was to propose, describe, implement or

evaluate a performance support or improvement program for front-

line non-physician HCWs in LMICs. Letters to the Editor, Response

to Authors, short editorial articles and short commentary pieces that

did not report data were also excluded, although narrative reviews

were included. Otherwise, no particular preference for inclusion was

given to any specific study design or writing format.

The second stage of screening involved a detailed reading and re-

view of the remaining articles and an attempt to group the articles

by topic. Inclusion criteria included studies that explicitly addressed

topics of supervision, supportive supervision, performance and/or

quality improvement, mentoring and clinical mentoring, or coach-

ing. Studies that did not explicitly address these issues, or that

included one or more of these techniques packaged within a larger

intervention, were excluded. Primary health care was defined as care

provided at the first level of the health system, whether in a facility-

or community-based setting, and focused primarily on ambulatory

care. Exclusion criteria included articles that focused on hospital-

based, inpatient management, articles that addressed performance

and quality in procedural, laboratory, or radiology-based skills, as

well as articles that targeted pre-service or in-service training as the

primary intervention without adequate description of a program of

sustained follow-up, support or re-training, and discussion or ana-

lysis of its impact. Such studies do not address the question of on-

going, sustainable in-service practice support and performance

improvement of trained primary health care workers. Articles sim-

ply describing the level of quality of care, without attention given to

health worker support and performance improvement, were also

excluded.

Categorization and evidence review
The articles included in the review were grouped into general topic

areas. Three primary categories of literature emerged: (1)

Supervision and supportive supervision; (2) Mentoring and clinical

mentoring; (3) Tools and Aids. Two secondary categories, with

more limited literature, were also identified: (4) Quality and per-

formance improvement, and (5) Coaching and peer-review strat-

egies. In cases where an article had obvious overlap between more

than one category and where articles did not distinctly fit in one cat-

egory, the authors decided by consensus review on the best fit.

While we attempted to restrict this review to studies solely depicting

HCW support programs, initial results were limited and thus rele-

vant multi-component interventions that included a well-defined

and detailed description of HCW support components, were also

included in order to strengthen and broaden the evidence base.

Results

The overall results of the literature search and study selection are

shown in Fig. 1. In total 347 articles were identified in our search,

114 were included for full-text review, and 40 were included in the

review and categorization exercise. Of these 40 papers, 13 papers

used cross-sectional survey study designs based on pre-/post-inter-

vention plausibility design. Eight papers involved qualitative re-

search using a variety of methods (realist evaluation, focus group

discussion, key informant interviews). Seven papers described

randomized controlled trials (RCTs) or studies nested within RCTs,

and another seven papers were Reviews, three of which were sys-

tematic reviews with or without meta-analyses. Other study designs

included were four program evaluations (using routinely collected

data not under research conditions), and one time-use study.

Twenty-three of the 40 studies included in the review (57.5%) were

categorized under ‘Supervision or Supportive Supervision,’ ten stud-

ies (25%) fell under ‘Tools, and Aids,’ three studies (7.5%) were

included under ‘Mentoring or Clinical Mentoring’ and three under

‘Quality Improvement,’ and finally only one study was found for

‘Coaching and Peer Review Strategies’ (Table 2).

Supervision and supportive supervision
Of all of the strategies to support primary HCWs in LMICs, supervi-

sion is the most studied and referenced, but also has the greatest di-

versity of definitions and implementation. Terms commonly used to

describe supervisory activity in the health sector include ‘supervi-

sion,’ ‘supportive supervision,’ and ‘managerial supervision’ or ‘clin-

ical supervision,’ each with distinctions in approach and aims.

Nonetheless, these terms are generally used to describe a range of

activities where a more senior professional, or a supervisor from a

higher level in the health system, audits and/or directly observes the

work of a primary HCW to ensure that the correct activities are

being performed, that they are done effectively. In addition,

Table 1. Search String

Search String

developing world OR developing countries OR rural OR low middle in-

come AND (health worker OR health care worker OR nurse OR nurs-

ing OR community health worker OR physician OR human resources

OR personnel OR worker) AND (mentor OR support OR train OR

supervision OR advise) AND (tools OR checklist OR curriculum OR

guideline) AND (evaluation OR appraisal OR validation) AND (deliv-

ery of health care OR quality of health care OR quality improvement

OR quality assurance)
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appropriate guidance and support is given, aimed at helping staff to

become more competent, knowledgeable and effective in their work.

Clements et al. (2007) describe traditional supervision as focused

on inspection and oversight of behaviour and practices for the pur-

poses of finding fault, with little guidance on improvement. They re-

gard this, in part, as a vestige of colonialism, where foreign

supervisory structures were designed in a hierarchical and often pu-

nitive manner aimed at local staff, and where a worker higher-up on

the administrative chain was responsible for oversight of a lower-

level worker and charged with ensuring that the lower level worker

executed their duties appropriately. Marquez and Kean (2002) have

similarly noted that the goal of supervision was geared towards ‘in-

spection and control’ by external actors, based on the premise that

front-line workers require strong controls to induce satisfactory per-

formance, as they tended to be unmotivated and lacking incentive

for high performance.

In its primary oversight function, supervision has largely focused

on administrative tasks such as facility inspection, use of resources,

supply logistics, review of records, and communication of informa-

tion and directives from higher to lower levels of the health system

(Simmons 1987). Problem solving within this type of system tended

to be reactive and episodic, with little attention to empowering

front-line staff to identify, report, and solve problems proactively. In

turn, supervisors were expected to deal with a broad range of

problems at the facility, yet they often lacked the necessary skills

and capacity. Thus, their function was largely in monitoring alone,

with little emphasis placed on training and support of front-line pro-

viders, and teamwork or communication improvement. The typical

mode of implementation of such a supervisory structure involved

the ‘site visit’ as the primary episode of contact, where an external

supervisor would make a fleeting visit to a facility, largely to com-

plete forms and checklists.

Previous attempts to modify supervisory structures have focused

largely on increasing the frequency and/or duration of these site vis-

its and introducing tools, including supervisory guidelines and

checklists, in order to highly structure the site visit. Effectiveness of

supervision is generally measured by changes in the numbers or fre-

quency of activities performed during the site visit or based on re-

cords review, but is rarely linked to actual HCW behaviour, practice

improvement, or health outcomes themselves (Center For Human

Services 1987, 1990).

In the post-colonial era, particularly in sub-Saharan Africa,

supervision has shifted from its discrete oversight function towards

a broader concept of supportive supervision. It has been described as

‘a process that promotes quality at all levels of the health system by

strengthening relationships within the system, focusing on the iden-

tification and resolution of problems, and helping to optimize the al-

location of resources promoting high standards, teamwork, and

Figure 1 Results of systematic search protocol .
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better two-way communication’ (Marquez & Kean 2002: p 12).

Others have described supportive supervision as involving direct,

personal contact, on a regular basis to guide, support, and assist des-

ignated staff to become more competent in their work (Djibuti et al.

2009). Marquez and Kean (2002) note that supportive supervision

incorporates self-assessment and peer-assessment, as well as commu-

nity input, in the process of performance improvement. In doing so,

they argue, supportive supervision shifts the locus of supervision

from a single official to the broader workforce as a whole. Multiple

actors, including officially designated supervisors, informal super-

visors, peers, and health providers themselves, implement it. The

multiple lines of responsibility and accountability has the potential

to promote quality throughout the system through stronger commu-

nication, better problem-solving, facilitation of teamwork, and the

necessary leadership and support to empower primary HCWs to

monitor and improve their own performance as well as of those

around them (Marquez and Kean 2002). In general, this suggests

that supportive supervision moves a step beyond supervision alone

by focusing on broader performance improvement (Children’s

Vaccine Program at Path 2003).

Another core paradigm shift from supervision to supportive

supervision is in changing the focus of improvement from tasks to

performance, and from activities to individuals. Stinson and col-

leagues (1998) describe supportive supervision as emphasizing joint

problem-solving, mentoring, and two-way communication between

supervisors and those being supervised, which is usually based on a

sustained, longitudinal relationship between supervisor and supervi-

see. They also note, for example, that while supportive supervision

may include some element of the audit and performance review, it

refers to an ongoing relationship between providers and supervisors,

a characteristic that is usually not captured in traditional supervision

programs based on single site visits (ibid:. 1998). Working through

this dyadic relationship between supervisor and HCW, some of the

major functions are to set clear expectations, to monitor and assess

performance, to identify problems and opportunities, and to take ac-

tion on these issues as needed. Additionally, there is a role for setting

individual HCW performance objectives and for monitoring and

managing performance problems as they arise, in addition to motiv-

ation, feedback and guidance in problem solving, on-site training,

and assistance with managing resources and logistics (ibid:. 1998).

This model of supervision, based on a sustained relationship be-

tween supervisor and supervisee, also serves an important human

function by connecting often remote and isolated facilities and pro-

viders to the wider health system. Valdez and colleagues (1990) em-

phasize the importance of sustained supportive supervision within

the context of increasing health service decentralization and

strengthening of rural care. In light of increasing decentralization,

they argue that the lower and more remote levels of the health sys-

tem need more capacity building and connection with ongoing

supervisory and management structures as they are burdened with a

heavier workload and with the need for improved quality (Mills

et al. 2001). Senunn and colleagues (2006) also emphasize the role

of supervision in connecting rural and urban levels of the health sys-

tem, emphasizing the role of urban supervisors in connecting periph-

eral facilities and ensuring adequate managerial oversight, but also

in facilitating communication and improving quality at the front

lines of health systems.

There is extensive agreement that supervision forms an import-

ant part of human resources management for the delivery of health

services (Simmons 1987). This was corroborated, for example, in a

survey of sixteen field-based organizations by USAID, who agreed

on the importance of supervisory structures in ensuring quality care

(Marquez and Kean 2002). But what remains in question is whether

effective supervision in itself can definitively and generalizably im-

prove the quality of health care and patient outcomes (Kilminster

and Jolly 2000). Perhaps the most conclusive review of supervision

was a Cochrane review of managerial supervision – defined as any

effort at supervision linking higher levels to lower, more peripheral

levels of the health system – in order to improve primary health care

in LMICs (Bosch-Capblanch and Garner 2008, Kilminster and Jolly

2000). This review included randomized controlled trials, pre-/post-

intervention studies, and interrupted time series studies, with only

nine papers meeting criteria, highlighting the paucity of high quality

evidence. Amongst the papers included in the review, the evidence

for an effect of supervision on quality was equivocal (Table 2).

Despite this uncertain result from a comprehensive and stringent

review, multiple individual studies suggest that supervision can im-

prove quality of care and primary HCW performance. Randomized

trial evidence has shown positive effects of supervision on care for

children under-5 using IMCI (Hoque et al. 2014, Pariyo et al.

2005b, Kayemba Nalwadda et al. 2013, Amaral et al. 2004) for gen-

eral primary care (including vaccination, vitamin A distribution,

family planning, antenatal care, and costs per capita) (Loevinsohn

et al. 1995) and primary eye care (Okwen et al. 2014). Plausibility

trial evidence also supports the association of increased or enhanced

supervision with quality of immunization services (Djibuti et al.

2009), STI services (Mugala et al. 2010), malaria care and treatment

(Zurovac et al. 2004), management of childhood diarrhoea (Pham

DM et al. 2013), and correct use of pharmaceuticals from front-line

dispensaries (Ross-Degnan D et al. 2007). Additionally, a time use

study from Ghana showed that increased supervision led to

increased HCW ‘productivity’, defined as time spent directly on pa-

tient care activities as a measure of quality (Frimpong et al. 2011),

while a study from Mexico found that supervision increased health

service efficiency, equity, and cost-effectiveness (Kroeger and

Hernandez 2003). Only one study showed an overall non-significant

result for increased supervision on the quality of malaria care in

Malawi (Osterholt et al. 2006).

Similarly, qualitative research has shown that supervision is

associated with improved HCW knowledge, perception of their

work and professional satisfaction and motivation, across a number

of settings including Tanzania (Manongi et al. 2006), Zambia

(Mugala et al. 2010), Guatemala (Hern�andez et al. 2014), and

Uganda (Kaye et al. 2011). The positive associations of supervision

on HCW motivation have also been repeated in multi-country stud-

ies (McAuliffe et al. 2013, Willis-Shattuck et al. 2008, Ahmed et al.

1993). Lack of supervision or poor quality supervision has been

shown in India (Mohan et al. 2011) and South Africa (Suri et al.

2007) to be associated with poorer performance, inferior fidelity to

protocols, and even treatment failure and poor patient outcomes, re-

spectively. These country-specific findings echo policy statements

that have also emphasized the need for supervision, in addition to

training and other investments in primary HCW performance and

quality of care, to not only improve motivation and performance

but also to achieve broader global health targets (Gouws et al. 2005,

Pariyo et al. 2005a, Haines A et al. 2007, Rowe et al. 2005a,

Teasdale et al. 2001).

With respect to patient outcomes, a study from Rwanda showed

that over a two year period, a system of task-shifting to nurses to de-

liver antiretroviral therapy (ART) at rural health centres, combined

with weekly supervision visits guided by supervision checklists, led

to>90% patient retention, significant increases in mean CD4

counts, and patient weight over the follow-up period, which com-

pares favourably to other ART cohorts in sub-Saharan Africa that
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do not employ such a model (Shumbusho et al. 2009). The challenge

of this study, along with many others, is in separating out the effect

of supervision in relation to the intervention as a whole, which

included training, new clinical protocols, improved infrastructure,

and systems of patient monitoring and reporting. Though found in

our systematic search, this study was not included in our formal re-

view, because although the supervision system was described clearly,

it was part of a system-wide intervention, and thus attribution

would be impossible. We found no other studies exploring the im-

pact of supervision on patient or clinical outcomes, let alone mor-

bidity and mortality.

While supervision is thought to have a positive impact on per-

formance and care, there is little empirical agreement as to the opti-

mal amount or timing of supervision. Some studies argue that more

supervision generally improves performance, provided that supervi-

sion time is used on productive, high-yield activities (Loevinsohn

et al. 1995). A systematic review and meta-analysis of Integrated

Management of Childhood Illness (IMCI) effect on health worker

performance observed a stronger association across all domains of

quality within studies that reported more supervisory visits

(RR¼1.11, CI 103-1.20) (Nguyen et al. 2013). Rowe and col-

leagues (2010) in Benin documented the rise and fall of supervision

visits for IMCI using record review, focus groups, interviews, and

surveys, and found that only 29% of needed supervision visits actu-

ally occurred overall, blaming poor coordination and lack of inte-

gration of supervision systems as possible explanations for these

poor results; but overall quality improved with supervision, despite

sub-optimal implementation of the supervision system. While a con-

trolled trial in Brazil found that reducing the frequency of supervi-

sion for community-based contraceptive program reduced costs

significantly, it had no impact on quality or primary HCW perform-

ance (Foreit and Foreit 2015). In general, more supervision is con-

sidered better, but the evidence is weak to support this and there is

certainly no guidance on optimal ‘dose’ of supervision.

Mentoring and clinical mentoring
Few studies were found that explicitly addressed mentoring or clin-

ical mentoring as the principal intervention to improve health

worker performance, though it appears that mentorship – like other

categories found in this review – can encompass a range of often

overlapping activities to support health worker performance and de-

livery of care. The International Training & Education Center for

Health (I-TECH: p3) based at the University of Washington, defines

clinical mentoring as a ‘sustained, collaborative relationship in

which a highly experienced health care provider guides improve-

ment in the quality of care delivered by other providers and the

health care systems in which they work.’ The World Health

Organization (WHO) (2005: p3) defines clinical mentoring as ‘. . .a

system of practical training and consultation that fosters ongoing

professional development to yield sustainable high-quality clinical

care outcomes.’ The WHO regards clinical mentors as highly experi-

enced clinicians who provide mentoring to less-experience health

workers in the form of review of clinical cases, feedback, and direct

assistance in managing complex cases. Andrews and Wallis (1999)

and Marquez and Kean (2002) have suggested that clinical mentor-

ing is founded on collaboration and focuses on clinical teaching in

the setting of direct patient care. The goal of clinical mentoring is to

enhance knowledge, build confidence, and maintain adherence to

protocols in less-experienced providers of care. Usually this is

through direct, side-by-side case observation, targeted specifically at

improving the clinical skills of the less experienced health care

worker. This is achieved through the provision of individualized

feedback and in response to provider-driven queries, mostly related

to clinical reasoning, diagnosis and management, and physical exam

skills, though this seems to vary widely. Clinical mentoring can be

thought of as a follow-on activity to initial didactic training, involv-

ing both on-site mentoring and distance-based consultation and

communication utilizing technology (Department of Health

Republic of South Africa 2011).

While these definitions may seem broad, there is agreement that

mentoring improves skills through direct, on-site observation of case

management and the provision of targeted and individualized feed-

back to the provider. While clinical mentoring is most commonly

part of a multi-faceted performance improvement and support inter-

vention, there are examples of small observational studies that have

examined the effectiveness of mentoring alone, or as the distinct and

primary intervention, on the performance of health care workers

and on program outcomes (Anatole et al. 2013, Magge et al. 2014,

Workneh et al. 2013, Fatti et al. 2013) and on HCW motivation

(Songstad et al. 2012).

Tools and aids
While much of the literature focuses on interpersonal or educational

strategies to support health worker performance in LMICs, as

described above, a separate, but important body of work focuses on

the implementation of specific tools and aids that can support

HCWs. These tools generally complement one of the educational

approaches described above, or are implemented using teaching and

educational practices, but have also been studied alone. These tools

can take the form of checklists that HCWs and/or supervisors or

mentors can use to monitor performance; job aids, guidelines, or

protocols to provide real-time decision-support and guidance during

the patient consultation; or mobile technology or e-Health tools to

facilitate improved record-keeping and increased communication

between less experienced or rural providers and supervisors, consult-

ation with specialists, etc.

Checklists can target primary HCWs directly and can aid them

with the provision of high-quality care through decision support

during patient care, or through a retrospective review of cases.

Checklists can also be aimed at mentors and supervisors to measure

HCW performance and to identify gaps in care, thus serving as a

basis for ongoing quality improvement efforts. It is this latter ap-

proach that has been increasingly studied, for example in Nigeria

for childhood diarrhoea management (Zeitz et al. 1993), in Uganda

for CHW diagnosis and treatment of paediatric malaria and pneu-

monia (Mukanga et al. 2011), for delivery of essential birth practices

in India (Spector et al. 2012), and surgical safety procedures in

Moldova (Kwok et al. 2013). Each of these studies showed that the

implementation of a checklist led to improvements in quality of ser-

vices and HCW performance of key activities.

Job aids, guidelines, protocols, and/or charts that provide real-

time decision support to providers during the patient encounter have

also been widely studied. These tools describe in detail, often in a

prescriptive and a standardized manner, the steps to implement a

particular standard of care for a disease, set of diseases, or a particu-

lar population group during the consultation. For example, multiple

studies have shown that using decision support tools and job aids to

structure supervisory visits of HCWs leads to faster reactions by

supervisors to changes in health worker behaviour (Armstrong

Schellenberg et al. 2004, Derenzi et al. 2011). Clinical job aids also

lead to improved HCW satisfaction (Sodhi et al. 2011). Wall charts

have been used successfully to improve clinical decision-making in
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multiple settings (Zurovac et al. 2004, Nicholas 1991).

Nevertheless, one older study showed an unexpected inverse correl-

ation between the presence of a fever wall chart and correct treat-

ment in children with fever in Central African Republic, 25% of

HCWs in this study identified lack of supervision as a barrier to pro-

viding correct treatment, rather than the wall chart itself (Rowe

et al. 2000).

Technology, in the form of mHealth or eHealth tools targeted at

primary health care workers, is also being used more widely in per-

formance improvement and quality assurance for primary HCWs,

though it has been little studied. Short message service (SMS) re-

minders have been shown to improve paediatric malaria case man-

agement with artemisinin combination therapy (ACTs) for instance

(Zurovac et al. 2011), while a study from India showed that compu-

terized decision support system and job aid for primary health care

workers was associated with significant improvement in patient sat-

isfaction and perceived quality of care (Peters et al. 2006).

Simulated patient cases are another tool that has been used to

evaluate and improve health worker performance. This usually in-

volves the presentation of a case scenario to a health worker either

through a trained human actor or mannequin aimed at mimicking a

patient case scenario, or through clinical vignettes presented in a

classroom setting. Simulated cases are a potentially important tool

for performance improvement because they reduce the potential of

likely positive bias that occurs during conspicuous observation by a

supervisor or mentor, otherwise known as the ‘Hawthorne Effect’

(Leonard and Masatu 2006). Few studies were found that specific-

ally tested these approaches in the primary care setting in LMICs,

but they have been used effectively in Myanmar (Aung et al. 2012).

In Benin, direct case observation of IMCI was associated with higher

HCW performance than a simulated client method which the au-

thors attributed to the Hawthorne Effect (Rowe et al. 2012). This ef-

fect was similar to other studies comparing conspicuous observation

to patient interviews and to patient registers (Rowe et al. 2006)

Quality improvement/quality of care
While quality improvement (QI) itself is often described as the

underlying objective of interventions to support primary health

worker performance, it has also been studied as an intervention or

set of interventions unto itself, often combining multiple aspects of

the approaches and tools described above. Despite an extensive lit-

erature on quality improvement in LMICs, the heterogeneity of

intervention types makes it challenging to separate out which inter-

ventions were specifically targeted at primary HCW performance,

versus larger systems improvement that include HCW performance

as one dimension of quality. Quality improvement is often framed

as a sequence of steps to assist health workers and managers to iden-

tify and solve problems of poor or inadequate health worker per-

formance. Rowe and colleagues (2005) have described the process

of QI as similar to that implemented by clinicians in the longitudinal

care of chronic illness, including periodic assessments, identification

and diagnosis of new problems, treatment of those new problems,

follow-up of the problem to see if the recommended treatment had

the intended effect, and if not, attempting another therapy and re-

peating the cycle. They have also highlighted how QI can demon-

strate how particular interventions like supervision and job aids –

amongst others – fit together into the larger process of managing a

health system and the health workers within it. Rowe (2009) has

also described the use of integrated continuous surveys and quality

management techniques to support scale-up of health interventions,

which revolved around a continuously-implemented quality survey

similar to DHS (Demographic and Health Surveys) in its implemen-

tation (Eriksen et al. 2007). Other than these, however, no add-

itional studies meeting the inclusion criteria that looked specifically

at quality improvement as the intervention itself were found.

Rather, most studies that made reference to ‘quality improvement’

initiatives either were not specifically targeted at improving HCW

performance, or actually tested one or more of the groups of inter-

ventions described above and thus were included in those categories.

Coaching and peer-review strategies
Finally, the least known and studied approach to health worker per-

formance and quality improvement is coaching. Only one paper was

found, a narrative review from the grey literature, that dealt specific-

ally with coaching as a strategy for performance improvement in the

settings we studied (Steinmann and Bosch-Capblanch 2011).

Coaching was defined as a one-on-one activity where a coach at-

tempts to induce change in the trainees to boost performance in a

particular sector, which shares some specific attributes with mentor-

ing but remains distinctly different in approach. Whereas a coach fa-

cilitates learning by enhancing the client’s behavioural change

through self-awareness and/or by achieving higher levels of skill per-

formance, the authors argue that mentoring is rather based on a sta-

ble, longitudinal, and dyadic relationship where an experienced

person fosters a junior protégé using his/her superior professional

and social experience, knowledge, and connections to advance the

overall development of the mentee. Whereas a coach does not neces-

sarily come from the same technical or professional background as

the trainee, but rather focuses on general professional issues, a men-

tor is generally from higher up on the professional hierarchy within

the same field of work, if not the same organization. The authors

argue that the evidence for the effectiveness of coaching is strong

within the business and private sector, but in general, the available

studies are of low quality and often biased, and they argue for the

need for higher-quality evidence. They also suggest that what little

evidence exists from the health sector suggests that coaching is min-

imally effective, and they conclude that there is no strong evidence

for coaching overall or clear guidance on optimal design.

Discussion

Our objective in this review was to generate a comprehensive de-

scription of the current range of support and performance improve-

ment interventions for primary HCWs in LMICs, and to identify

generalizable themes and explanations as to how these approaches

are designed, and what distinguishes them from one another. During

this literature review, we identified several major themes concerning

methods and potential uses of performance and quality improve-

ment interventions to support primary HCWs in LMIC settings:

1. Lack of comparative evidence: Despite decades of implementa-

tion of performance improvement initiatives for primary HCWs

in LMICs, there remains insufficient evidence regarding which

specific approaches are most effective for improving quality. We

were unable to find any clear comparative trials. As such, those

responsible for program design and planning remain without

clear guidance on how best to design interventions for post-

training HCW support, to what extent they should rely on

supervision, mentoring, or other strategies, or what combination

of approaches would be beneficial.

2. Ambiguous approaches to supervision: supervision was the ap-

proach for which the published literature is currently most ex-

tensive. Based on results from the individual studies reviewed
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here, supervision is likely to be a beneficial intervention for

HCW performance and quality improvement in primary care

settings in LMICs. What remains unclear, however, is what

type(s) of supervision are optimal for performance improvement

(e.g. clinical, managerial, etc.) and what is the optimal ‘dose’

and frequency of supervision to achieve and to sustain durable

gains in quality and HCW performance. What also remains am-

biguous is whether the optimal supervision strategy would differ

based on disease or based on covariates such as previous health

worker experience, education level, or the local epidemiology

and case mix.

3. Repositioning the role of mentoring in the health care delivery

system: Mentoring has been inadequately tested and must be

evaluated with more breadth and rigour. If, as the literature sug-

gests, mentoring is highly focused on a particular educational

approach to clinical quality improvement, in addition to its cur-

rent role within routine health care administration and public

health systems, it could benefit from better integration with the

formal health educational system, such as nursing, medical, and

health sciences schools. This would be similar to preceptorship

or mentorship strategies employed by medical and nursing train-

ing programs in high-income settings, where individual mentor-

ship and improvement of clinical skills is the responsibility of

degree-granting training programs, post-training certificates and

continuing medical education programs. More study is needed

in this regard, as well as ways to better describe how clinical

mentoring initiatives dovetail with pre-service education and

training provided by medical and nursing education institutions

and post-training continuing education.

4. Unclear role of coaching: Insufficient evidence exists to draw

conclusions on coaching as a performance improvement strat-

egy; because of the dearth of evidence, it is not clear that coach-

ing is indeed an applicable strategy for primary HCWs in

LMICs, and thus its inclusion may not be necessary in any future

analyses of strategies to improve HCW performance. However,

more review of the corporate and business school literature from

health care is probably warranted to closely examine health

workforce performance improvement initiatives, and whether

there are particular operational principles of these programs that

could be applied or adapted to primary HCWs working in

LMICs, such as team-based approaches and cooperation, com-

munication strategies, and performance reviews.

5. Further investment in tools and technology: Tools and technol-

ogy are an important area of ongoing and future investment and

research to support HCW performance. This is especially true

for primary health care workers who work in remote areas,

often poorly supported with inadequate infrastructure, connect-

ivity and communication with the rest of the health system, and

with urban areas where specialized care and consultation exists.

Preliminary evidence is mixed, although singular successes do

exist, as described above in multiple settings (Kwok et al. 2013,

Eriksen et al. 2007, Mukanga et al. 2011, Spector et al. 2012).

We note that despite a growing literature on eHealth interven-

tions, most did not meet inclusion criteria because they did not

address HCW performance improvement specifically, or were

not targeted at primary health care delivery. More data and re-

search are required to outline exactly which tools should be used

as in-service job aids by primary HCWs, and which tools can be

used by supervisors and mentors. As well, more research is

needed on the design and impact of eHealth interventions on

performance and quality improvement metrics. Specifically, the

impact of eHealth tools on the fidelity of treatment or decision

protocols, HCW practice behaviour and self-perception of care,

as well as patient perception of quality, would be important to

systematically study and review.

6. Further study on operational approaches: Finally, little is known

about the optimal approach to delivering any of the interven-

tions discussed in this review. As noted, the traditional model of

delivery of any supervision, mentoring, QI or other performance

improvement intervention has typically involved a short site

visit. This model is typical because supervisors are often based at

higher levels of the system or come from external agencies out-

side of the public sector due to donor structures and financing.

This structure is also a reaction to evidence that suggests that

workshops and didactic training sessions that pull HCWs out of

practice are both costly and often ineffective. However, one can

assume that the short site visit may not be the optimal model for

achieving durable gains in quality and performance, and rather

alternative models such as week-long intensive visits, longitu-

dinal embedded supervision, or HCW learning exchanges be-

tween facilities could be explored. Dedicated study of these

alternative models is thus warranted.

The approach to this review had a number of strengths and limi-

tations. The principal strength of this approach was in the compre-

hensive scope of the review. Most systematic and narrative reviews

of performance improvement initiatives have typically addressed

one particular intervention (e.g. supervision, quality improvement,

etc.) using restrictive definitions. In this review, a comprehensive

search strategy was employed to simultaneously identify a wide

range of interventions across the five different categories studied.

The goal was to provide some comparative evidence across these

categories and to establish some clarity as to what distinguishes

these approaches from one another in theory and in practice. The

limitations of this review were in the restrictions we placed on the

setting of the study. Our search terms, while expansive across differ-

ent categories and approaches to performance and quality improve-

ment, were restrictive with respect to countries studied and the

particular level of the health system targeted. Therefore a number of

studies may not have been captured in our search that describe per-

formance improvement initiatives at district, regional, or national

hospitals in LMICs, or that targeted primary HCWs in high income

countries, that probably could have been instructive in our analysis,

but were beyond the geographic scope of this review. Additionally,

and despite a systematic search, the limitations of the data and dif-

ferences in outcomes and study design precluded any form of quanti-

tative synthesis within or across categories, given our expansive

inclusion criteria and definitions of specific performance improve-

ment approaches.

Conclusion

This review is one of the first of its kind to engage in a comparative

examination of a range of approaches to performance and quality

improvement programs targeted at primary health care workers in

low- and middle-income countries. Primary HCWs in these settings

are often the most in need of accompaniment and support due to

their geographic isolation and lack of ancillary support, and thus it

is important to especially focus quality improvement efforts on these

workers and on the front lines of health systems in the developing

world. Whether referred to as supervision, mentoring, quality im-

provement, or otherwise, it is critical that policy-makers and plan-

ners are equipped with strong evidence as to which approaches

are most effective at achieving significant and sustained gains in
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front-line health worker performance and quality of care. Further

comparative analysis trials are warranted to rigourously examine

which specific approaches are more effective than others.
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