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Executive summary

Low coverage of effective and cost-effective interventions that could save lives has
been partially attributed to weak and inefficient health systems, leading to the
identification and promotion of health system strengthening as a global health
priority. Front-line health workers are key to delivering health services, so we have
assessed the effectiveness of supply-side interventions to improve their ability to
deliver health services.
Key messages
Moving beyond technical guidance alone:


Studies which strengthened other elements of the health service delivery in
addition to technical guidance, as well as community mobilisation and
interventions at the health sector policy and strategic management level
showed more consistent improvement on quality of care and counselling
than those using technical guidance alone.

Supply-side interventions that appeared to have a positive effect on quality of
care included:


text message reminders (with motivational quotes) for malaria case
management;



training for malaria case management when combined with community
awareness, supervision and referral mechanisms;



job aids for antenatal counselling when combined with supervision and a
focus on institutional adaptations required to incorporate the use of these
job aids;



IMCI (integrated management of childhood illnesses) training, when
implemented in combination with enhanced supervision that incorporated
training of supervisors, job aids, use of data and face-to-face supportive
supervision, in repeated cycles of assessment, examination/feedback and
planning;



implementation of guidelines, when delivered using training, enhanced
supportive supervision, a focal person to troubleshoot problems on site, and
repeated progress surveys with face-to-face feedback and planning
sessions;



quality improvement, when combined with training, supervision, repeated
progress surveys with time frames and named individuals identified against
decisions/plans made during face-to-face meetings with all health facility
staff, and district level representation;

 implementation of full IMCI guidelines, incorporating training, supervision

and discussion of how to overcome barriers to implementation, wider health
system strengthening at the health sector policy and strategic management
level, and community mobilisation.
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Background
About the systematic review underlying this summary
Review objectives:
1.
to identify and describe characteristics of supply-side interventions that are
intended to improve health services provided by front-line workers;
2.

to assess and report the effectiveness of these interventions on:
a.

coverage of health services;

b.

access to health services;

c.

quality of health services;

d.

equity in the use of health services; and

e.

morbidity and mortality.
What the review authors
searched for

What the review authors found

Interventions

Supply-side interventions
to improve the health
services provided by frontline workers during
their interaction
with users. We included
interventions to improve
the delivery of existing
services; we did not
include interventions to
test the delivery of
services through new
cadres or health workers,
or the delivery of new
services.

A wide variety of interventions were
documented. Three categories of
intervention were identified and
described, lying along a spectrum of
increasing incorporation of other
elements of the health service
delivery level and/or other levels at
which constraints to improving access
to health care act.

Participants

Front-line health workers
employed by national
governments to delivery
services at primary,
secondary or tertiary
facilities, including
community health
workers.

The majority of studies included
health workers managing children at
first level or referral level facilities,
such as doctors, clinical officers,
nurses and in some cases nursing
aides.

Settings

Low and lower middle
income countries.

12 studies were conducted in 9
countries - Bangladesh (1), Benin (2),
Guinea (1), Kenya (3), Mali (2), Mexico
(1), Pakistan (1), Thailand (1),
Tanzania (2). 7/12 were in rural
settings. 8/12 covered more than one
district.

Delivery in at least one
district.

2

Executive summary

Outcomes

Coverage
Access (physical access to
healthcare)

Most studies reported multiple effect
measures and many did not specify a
primary outcome.

Quality (process of care)
Equity of coverage, access
or quality
Survival impact - underfive mortality
Date of most recent search: January, 2012
Limitations: The search strategy devised did not perform well in identifying grey
literature, which could introduce bias. This may have an impact on the
completeness of the findings of this review in relation to the first objective of
describing and characterising interventions to improve health service delivery. Due
to the broad range of included interventions and outcomes, meta-analysis was not
appropriate. Data were aggregated instead based on narrative synthesis using a
thematic summary approach (Thomas et al., 2012). The broad nature of the
systematic review question and the focus on effectiveness of interventions did not
enable detailed logic frameworks for each intervention that identified and
illustrated interim processes and outputs between intervention inputs and assessed
outcomes.

We conducted a systematic review to synthesise the evidence for the effectiveness
of interventions to strengthen national health service delivery on coverage, access,
quality and equity in the use of health services in low and lower middle income
countries. Health system strengthening includes many components and can occur at
many levels. Two frameworks are used to position and structure this review: the
WHO’s six building blocks of health system components (World Health Organization,
2007) and a framework of five levels at which constraints to improved access to
health care exist: I. community/household; II. health services delivery; III. health
sector policy and strategic management; IV. public policies cutting across sectors;
and V. environmental and contextual (Hanson et al., 2003).
Summary of findings
1. Characterisation of interventions
Findings from this review suggest that studies which strengthened other elements
of the health service delivery in addition to technical guidance, as well as
community mobilisation and interventions at the health sector policy and strategic
management level, showed more consistent improvement on quality of care and
counselling, than those using technical guidance alone.


Five studies were classified in the first category (A), which principally
included training, although one study also included text message
reminders and one included access to electronic resources summarising
best practice.
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Four studies were classified in the second category (B), and included:
training; frequent supervision with face-to-face feedback and supervision
of supervisors; cycles of quality improvement and assessment with
feedback on progress; the creation of on-site teams to identify changes
required to implement the intervention, and nomination of a full time onsite facilitator to encourage implementation of the intervention.



Three studies were classified in the third category (C), and included:
training; introduction of job aids and sensitisation of staff at referral
centres to encourage referral; introduction of an improved supply
tracking and reporting system at facility level; introduction of improved
management, budget and planning systems at district level.

2. Quality of studies and effectiveness of interventions
Risk of bias was assessed using the EPOC checklist (see Appendix 7). Ten studies
used a cluster randomised trial (CRT) design, and two a non-randomised quasiexperimental cluster design; both, as expected, were categorised as being of high
risk of bias. Of the ten CRTs, only one was at low risk of bias across all categories,
with an additional four at low risk of bias across the majority of categories.
Most studies reported follow-up or presented trial profiles to allow
determination of whether there was incomplete outcome assessment.
Where this was available, follow-up was generally above 80 percent. However,
some studies did not present this information and are therefore graded ‘not
clear’.
On the whole, blinded assessment of the main study outcome was not carried
out. However, as the outcome was frequently quality of care and assessed using
4
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structured survey tools or checklists, outcome assessment is unlikely to have
been subjective, reducing potential measurement bias.
Similarity between groups at baseline was reported with disappointingly low
frequency, making it hard to assess success of randomisation, which may be a
particular issue in cluster designs.

X

X

X

Power

Similarity at
baseline

Blinding of
outcome
assessment

Incomplete
outcome data

Contamination

Equity

Quality
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It was not appropriate to pool effect estimates in a meta-analysis. The
effectiveness of interventions on coverage, quality, equity and impact are
discussed in each of the three classifications of intervention.
Coverage

Five studies reported on nine coverage outcomes, including health seeking,
breastfeeding, and management of childhood diseases.
Three studies reported on two outcomes of clinical impact: anthropometric
outcomes (three studies) and under-five mortality (two studies).
Of five studies reporting coverage, two (one each from categories A and B)
reported significant improvements of 19-35 percentage points in outcomes of
malaria treatment prescriptions, uptake of HIV testing and recording of child’s
immunisation status. Three studies (classified in category C) reported data on
outcomes that were closely linked to morbidity and mortality. In these, the
authors recorded significant improvements: of 10 percentage points in exclusive
breastfeeding; 6-10 percentage points in appropriate health-seeking behaviour;
55-63 percentage points in the appropriate management of malaria; 35
percentage points in the appropriate management of pneumonia; and 58
percentage points in the management of priority illnesses in children.
In terms of under-five mortality, two studies both of integrated management of
childhood illness (IMCI), reported a non-significant improvement in under-five
mortality of 27 per 1,000 live births, in comparison to a rate of 28.2 per 1,000
and 31.2 per 1,000 in comparison areas, in Tanzania and Bangladesh
respectively.
Access

None of the 12 studies reported outcomes of access.
Quality of care

The majority (11/12) reported quality outcomes. In terms of studies from
category A, one showed mixed improvement in some aspects of nutritional
counselling for children, while a second reported significant improvement of
about 24 percentage points in the quality of malaria treatment in children.
Findings from all studies classified within categories B and C showed consistently
positive significant improvements. Although variation in methods of measuring
quality don’t allow simple numerical summaries, those in category B showed
significant improvements of 7-19 percentage points in mean scores, while in
category C, the IMCI evaluation from Bangladesh reported an improvement of 56
percentage points in mean scores of quality of case management of childhood
infections.
Equity

Only one study, the Tanzanian evaluation of IMCI, reported outcomes of equity.
The results showed a positive association between strengthening health service
delivery and equity of treatment of underweight, stunting and fever, as well as
measles vaccination and bednet use, using a concentration index of householdlevel asset ownership, household characteristics, education and income.
Although improvements in equity were seen, malnutrition outcomes remained
pro-rich, with more children in the poorest quintile compared to the least poor
quintile classified as malnourished.
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3. Potential pathways of effect and mapping the evidence base
The evidence base for quality outcomes is the largest, with the majority of
studies reporting this outcome (green line).
This review found no or sparse evidence of interventions delivered at scale and
evaluated robustly for outcomes of access or equity (red lines).
The findings from the review show some mixed evidence on a wide range of
coverage indicators, which vary in how closely they relate to measures of disease
prevalence or incidence (amber lines).
4. Shared characteristics of success
Findings from synthesising the effectiveness evidence show that of the eleven
studies that reported quality outcomes, eight showed substantial and consistent
improvement following the intervention. Within these eight studies, we identified
some shared characteristics relating to the interventions, based on the published
descriptions of the interventions. These have been broadly summarised into four
characteristics:
Sustained interaction: studies with repeated interactions between the
intervention and the health worker, and those that had continued interaction
over a substantial period tended to show more consistently positive findings.
Local ownership through a focal point person: many of the studies reporting
successful outcomes incorporated an individual, often an existing health facility
staff member, to act as the on-site point person for the intervention, which
seemed to be important in fostering ownership of the intervention by
participating facilities.
Feedback cycles: studies that incorporated feedback to health staff, often
through continued supportive supervision or problem solving, although
sometimes through interim monitoring and assessments, showed more
consistently positive findings.
Beyond the health facility: many of the studies reporting successful quality
outcomes included aspects of the intervention that went beyond clinical
management and targeted management, supervision and wider systems
management (e.g. record keeping, supplies monitoring) at the health facility
level, but also linked these processes and their findings to management and
planning systems beyond the health facility, for example to the district.
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Additional information
Related literature
We identified 12 systematic reviews (one of which is still in process) related to
interventions implemented to target constraints at the health service delivery
level. Eight relate directly to interventions to address weak technical guidance,
programme management and supervision of health workers in LMICs: BoschCapblanch et al. (2011), Forsetlund et al. (2009), Jamtvedt et al. (2003), OliveiraCruz et al. (2003), Opiyo and English (2010), Rowe et al. (2012), Smith et al. (2009)
and van Lonkhuijzen et al. (2010).
We can make a number of observations based on the evidence synthesised in this
review, and on that available from other systematic reviews on linked topics:
Evidence base for efficacy and effectiveness: This review, and others, have
emphasised the relative scarcity of studies carried out using robust study designs to
generate evidence of efficacy or effectiveness in LMICs. Furthermore, other
reviews which undertook assessment of the quality of the evidence for impact (e.g.
lay health workers) concluded that the quality of the evidence for impact is
generally low to very low, as defined by the GRADE criteria (Guyatt GH, Oxman AD,
Vist G, Kunz R, Falck-Ytter Y, Alonso-Coello P, Schünemann HJ, for the GRADE
Working Group). Other reviews which had more inclusive inclusion criteria for study
design, commented on the difficult of comparing studies due to poor study quality
and variability in methods of measuring outcomes.
Outcomes: There is a focus on outcomes of health worker knowledge, with fewer
assessing health worker behaviour and very few assessing outcomes of survival
impact.
Technical guidance alone is insufficient: Although the authors of most of the
other reviews identified did not explicitly classify interventions by their
8
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components, other reviews did emphasise that simple training interventions often
did not have positive or large effects on behaviour, and that interventions such as
educational meetings alone were insufficient to change complex behaviour. The
authors of other reviews highlighted that training was more effective when
included as part of a package of interventions, combined with, for example,
enhanced supportive supervision.
Shared characteristics of success: Our review also highlighted three other
characteristics in addition to moving beyond technical guidance alone. These
included: 1) sustained interaction, 2) local ownership through a focal point person
and 3) feedback cycles. These findings were not specifically drawn out in the
results or conclusions of other systematic reviews.

9

Effectiveness of interventions to strengthen national health service delivery on coverage,
access, quality and equity in the use of health services in low and lower middle income
countries

1. Background
1.1 Missed opportunities


6.9 million children under five years of age, including almost 3 million neonates,
died in 2011



Over 65 percent of these deaths in under-fives and up to 55 percent of those in
neonates could be avoided if known effective interventions were delivered at scale



The missed opportunities caused by weak health systems failing to deliver such
interventions are increasingly recognised

In 2011, there were 6.9 million deaths in children under the age of five. Forty
percent of these occurred during the first seven days of life (UNICEF, 2012, World
Health Organization, 2009, 2010b). Low and middle income countries (LMICs)
experience 99 percent of child deaths (World Health Organization, 2009). Leading
causes of death in LMICs remain dominated by infectious disease. These include
respiratory infections, diarrhoea, HIV, malaria, tuberculosis and neonatal-related
complications, such as prematurity, intrapartum-related deaths or birth asphyxia,
and neonatal infections.
Two-thirds of child deaths, and between 35 and 55 percent of neonatal deaths,
could be avoided by implementing known effective and cost-effective interventions
at scale (Claeson et al., 2003, Darmstadt et al., 2005, Jones et al., 2003). Failure
to do this has been partially attributed to weak and inefficient health systems
(Travis et al., 2004). This has led to the identification and promotion of health
system strengthening as a global health priority (Bryce et al., 2003, de Savigny and
Adam, 2009, Frenk, 2010, van Olmen, 2010, 2012b, World Health Organization,
2007). Renewed efforts to strengthen health systems, including health service
delivery, have been seen (Bryce et al., 2003, Frenk, 2010, Fryatt et al., 2010,
Madon et al., 2007, Travis et al., 2004). Increased focus from donors to explicitly
encourage the inclusion of health system strengthening interventions in grant
applications has been seen in recent years (e.g. GAVI and the Global Fund). Several
international initiatives dedicated to strengthening health systems have also been
established (e.g. the Implementation Research Platform hosted by the Alliance for
Health Policy and Systems Research, the International Health Partnership (IHP+),
and the High-level Taskforce on Innovative Financing for Health Systems (Bennett
et al., 2008).
The challenge for global health is to translate these efficacious interventions into
effective public health policies that are successfully implemented at scale. The
emphasis of evaluating interventions to improve health delivered at scale has been
highlighted by The Lancet, which emphasized that effectiveness evaluations of
large-scale global health programmes ‘must now become the top priority in global
health’ (Lancet, 2010). Evaluations of interventions implemented under nearprogrammatic conditions, with reported detail on context, are necessary to aid
understanding of why and how interventions are effective, provide evidence on
implementation, and inform policy makers in other settings to enable them to
establish whether the intervention and its outcomes are reproducible in their
setting.
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1.2 Health systems and constraints to the delivery of health services


Health systems are complex, context-specific and adaptive systems



We have used the WHO building blocks framework to define inputs to the health
system



We have used a framework by Hanson and colleagues to define and understand
constraints to delivering health services

The mechanisms through which health system strengthening interventions are
anticipated to result in improved health and reduced mortality are complex, and
constraints to improved access to health care exist at different levels (de Savigny
and Adam, 2009, Hanson et al., 2003).
In this review, we have drawn on two conceptual frameworks (World Health
Organization and Hanson et al.) that are used:


to aid definition and understanding of health systems;



to identify constraints to improved delivery of health services; and



to identify interventions to overcome constraints to improved delivery of
health services.

Frameworks and definitions of health system strengthening (Remme et al., 2010)
and health system performance (Murray and Frenk, 2000) are not wholly set.
However, the WHOs six building blocks are a widely used starting point to define
health system inputs (World Health Organization, 2007) (Figure 1.1).
The suggested building blocks are:

1.

service delivery

2.

workforce (human resources)

3.

information

4.

medicines and technologies

5.

financing

6.

leadership and governance

Recently, the building blocks have been presented as six overlapping circles with
people at the centre.
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Figure 1.1: WHO Health System Framework (de Savigny and Adam, 2009)

This presentation of the building blocks also highlights that people, and in the case
of service delivery, front-line workers, are central.
This helps to emphasise that the building blocks represent inputs and that it is
important to additionally consider the interrelations between blocks and apply a
systems perspective (de Savigny and Adam, 2009).
A framework by Hanson and colleagues (Hanson et al., 2003) highlights five levels
at which constraints may act (Table 1.1). These levels are:
I.

community and household;

II.

health services delivery;

III.

health sector policy and strategic management;

IV.

public policies cutting across sectors; and

V.

environmental and contextual characteristics.
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Table 1.1: Levels of constraints to improving access to priority health care,
reproduced from Hanson et al. (2003)
Level of constraint

Types of constraint

I. Community and
household level

Lack of demand for effective interventions

II. Health services
delivery level

III. Health sector policy
and strategic
management level

Barriers to use of effective interventions (physical,
financial, social)
Shortage and distribution of appropriately qualified
staff
Weak technical guidance, programme management and
supervision
Inadequate drugs and medical supplies
Lack of equipment and infrastructure, including poor
accessibility of health services
Weak and overly centralised systems for planning and
management
Weak drug policies and supply system
Inadequate regulation of pharmaceutical and private
sectors and improper industry practices
Lack of intersectoral action and partnership for health
between government and civil society
Weak incentives to use inputs efficiently and respond
to user needs and preferences
Reliance on donor funding that reduces flexibility and
ownership
Donor practices that damage country policies

IV. Public policies cutting
across sectors

V. Environmental and
contextual characteristics

Government bureaucracy (civil service rules and
remuneration; centralised management system; civil
service reforms)
Poor availability of communication and transport
infrastructure
Governance and overall policy framework:



Corruption, weak government, weak rule of law
and enforceability of contracts
Political instability and insecurity



Low priority attached to social sectors



Weak structures for public accountability



Lack of free press

Physical environment:



Climatic and geographic predisposition to
disease
Physical environment unfavourable to service
delivery
13
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Hanson et al. make a useful distinction between factors within a community or
household that may affect the demand for health care, and factors that exist at
the service delivery level that may affect its supply. They specifically identify four
constraints acting at the health service delivery level.


shortage and distribution of appropriately qualified staff;



weak technical guidance, programme management and supervision;



inadequate drugs and medical supplies;



lack of equipment and infrastructure, including poor accessibility of
health services.

The shortage and distribution of staff, inadequate supplies and lack of equipment
and infrastructure can be thought of as inputs. The constraints of weak technical
guidance, programme management and supervision can be thought of as processes
linking the inputs of staff, supplies and infrastructure to service delivery (Figure
1.2).
Addressing constraints relating to inputs are unlikely to improve service delivery in
the absence of either the capacity by front-line workers to deliver services to a
defined standard or quality or appropriate supervision and management of frontline workers.
Figure 1.2: Constraints acting at the health service delivery level (Hanson et al.,
2003)
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1.3 Reviewing the evidence


This systematic review is located within a wider body of evidence synthesis for
health system strengthening



Attention is drawn to existing reviews addressing constraints at the community/
household level and at the health sector policy and strategic management level



Attention is drawn to existing reviews that address constraints at the health
service delivery level



This review aims to fill a gap in the evidence synthesis of approaches that
address constraints at the health service delivery level by focusing on
interventions delivered at scale in low and lower middle income countries

A considerable body of evidence synthesis for health system strengthening exists,
particularly at the community and household level and the health sector policy and
strategic management levels of Hanson and colleagues’ framework (levels I and III
shown in Table 1.1).
At the community and household level, a number of reviews have been completed,
including:


user fees (Lagarde and Palmer, 2011);



demand-side financing (Lagarde et al., 2007, Lagarde et al., 2009); and



user-side interventions to improve malaria treatment (Smith et al.,
2009).

At the health sector policy and strategic management level, reviews exist on:


integration of health services (Briggs and Garner, 2006, Briggs et al.,
2001, Dudley and Garner, 2011);



incentives (Eldridge and Palmer, 2009) and pay-for-performance
interventions for health workers in LMICs (Witter et al., 2012);



contracting out health services (Lagarde and Palmer, 2009); and



health insurance (Spaan et al., 2012).

The evidence for improving health service delivery by addressing the four
constraints identified by Hanson and colleagues (shortage and distribution of staff;
inadequate medical supplies; lack of equipment and infrastructure; and weak
technical guidance, programme management and supervision) has to some extent
been previously synthesised.
Reviews have focused for the most part on the shortage and distribution of staff,
including strategies for task-shifting to lay or community health workers, and
interventions targeting weak technical guidance, weak programme management
and weak supervision. Constraints relating to medical supplies and infrastructure
have often been addressed as components of interventions to address these two
sets of constraints. Some evidence synthesis has focused on delivery of health
services in general, while many have taken a disease-specific focus, particularly for
malaria, and newborn and maternal health (Table 1.2).
15
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Particularly relevant to this review, Alexander Rowe and colleagues have been
working for the past six years to comprehensively synthesise the evidence on
interventions to improve health worker performance in LMICs (Rowe et al., 2012).
Preliminary results suggest a substantial evidence base (~500 studies included).
However a focus on interventions delivered at scale has not been applied.
Table 1.2: Existing reviews synthesising the evidence of interventions addressing
constraints to health service delivery
Setting

Constraint
addressed

Reference

Interventions to reduce
emigration of health care
professionals from low- and
middle-income countries

LMIC

Shortage and
distribution of
appropriately
qualified staff

Penaloza et al. (2011)

Interventions for increasing the
proportion of health
professionals practising in
underserved communities

LMIC

Shortage and
distribution of
appropriately
qualified staff

Grobler et al. (2009)

Continuing education meetings
and workshops: effects on
professional practice and health
care outcomes

HICs and
LMICs

Weak technical
guidance

Forsetlund et al.
(2009)

Audit and feedback: effects on
professional practice and health
care outcomes

High and
LMICs

Weak programme
management

Jamvedt et al. (2003)

Managerial supervision to
improve primary health care in
low- and middle-income
countries

LMIC

Weak supervision

Bosch-Capblanch et
al. (2011)

Approaches to overcoming
constraints to effective health
service delivery

LMIC

Weak technical
guidance,
programme
management and
supervision

Olivera-Cruz et al.
(2003)

How can we achieve and
maintain high-quality
performance of health workers in
low-resource settings?

LMIC

Weak technical
guidance,
programme
management and
supervision

Rowe et al. (2012)

LMIC

Shortage and
distribution of
appropriately
qualified staff

Sibley et al. (2007)

Review topic
General

Disease- and condition-specific
Traditional birth attendant
training for improving health
behaviours and pregnancy
outcomes
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Review topic

Setting

Constraint
addressed

Reference

Lay health workers in primary
and community health care for
maternal and child health and
the management of infectious
diseases

HICs and
LMICs

Shortage and
distribution of
appropriately
qualified staff

Lewin et al. (2010)

In-service training for health
professionals to improve care of
the seriously ill newborn or child
in low and middle-income
countries

LMIC

Weak technical
guidance

Opiyo and English (2010)

Interventions to improve quality
of emergency obstetric care

LMIC

Weak technical
guidance

van Lonkhuijzen et al.
(2010)

Provider-side interventions to
improve malaria treatment

LMIC

Weak technical
guidance,
programme
management and
supervision

Smith et al. (2009)

1.4: Rationale for review
There has not previously been a focus on collating evidence on the effectiveness of
interventions to strengthen health service delivery implemented at scale.
It is important to assess this evidence as large-scale implementation is required to
achieve high coverage, without which substantial impact on mortality would not be
possible.
Additionally there are implementation challenges with large-scale deployment that
may not be encountered during pilot or smaller-scale studies.
There is a need to inform policy makers and the policy decision-making process by
characterising the alternative approaches that could be deployed to improve the
delivery of health services by front-line workers, and by synthesising the evidence
on the effectiveness of these approaches.
In addressing these needs, it is important to use information from studies that have
a robust study design, to minimise the role of bias and chance in the findings, and
increase the internal validity of the results. However, it is also important to
address questions of implementation, as this experience is likely to be of use in
policy-making decisions.

1.5 Aims for review
This review aims to assess the published and grey literature evidence for the
effectiveness of supply-side interventions that are intended to improve the health
services provided by front-line workers during their interaction with users.
We focus on interventions in low or lower middle income countries that are
implemented and evaluated at scale, defined as an intervention implemented in at
least one district (lowest level of health administration).
17

Effectiveness of interventions to strengthen national health service delivery on coverage,
access, quality and equity in the use of health services in low and lower middle income
countries

1.6 Specific objectives
1. To identify and describe characteristics of interventions that are intended
to improve health services provided by front-line workers;
2. To assess and report the effectiveness of these interventions on:
a. coverage of health services;
b. access to health services;
c. quality of health services;
d. equity in the use of health services; and
e. morbidity and mortality.
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Criteria for considering studies for this review were categorised under participants,
interventions, study designs and outcomes



We searched MEDLINE, CENTRAL and Embase electronic databases using a
combination of broad search terms relating to health systems AND developing
countries AND study design



Screening and data extraction were carried out by two review authors



Quality of included studies was assessed using the EPOC Risk of Bias checklist



Estimating a pooled effect of effectiveness through meta-analysis was not
appropriate



Narrative synthesis was instead used to classify interventions, report effectiveness
and systematically compare characteristics across interventions

2.1 Criteria for considering studies for this review
2.1.1 Types of participants


Front-line workers employed by national governments to delivery services at
primary, secondary or tertiary facilities, including community health workers,
were eligible for inclusion. This is because health services in many low or lower
middle income settings are principally delivered at scale by state providers.



Front-line workers were eligible both as individual health workers and as part of
wider teams (e.g. all staff from a whole health facility).



We focused on countries defined by the World Bank as low and lower middle
income economies (listed in the search strategy in Appendix 2).

2.1.2 Types of interventions
We included supply-side interventions to improve the health services provided by
front-line workers during their interaction with users. We included interventions to
improve the delivery of existing services, but we did not include interventions to
test the delivery of services through new cadres or health workers, or the delivery
of new services.
Examples of eligible interventions aimed to improve the knowledge and skills of frontline health workers










Pre-service training
In-service training
Supervision
Guideline and protocol dissemination
Reminders
Quality improvement
Quality assurance
Audit and feedback
Checklists
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Packages of interventions aiming to improve service delivery were eligible, as long
as a component of the package was interventions to improve service delivery
through addressing weak technical guidance, programme management and
supervision.
Packages of interventions to strengthen health systems that were targeted at levels
other than the service delivery level (i.e. community or household level; health
sector policy and strategic management level; public policies cutting across
sectors; or environmental and contextual characteristics), were also included if
they also targeted weak technical guidance, programme management and
supervision constraints at the health services delivery level (Hanson et al., 2003).
This review was restricted to interventions that were delivered at scale.
Specifically, we included interventions that were implemented in at least one
district (lowest level of health administration), where the comparison group(s)
were at least one other district, or where the intervention was delivered in one
district only and comparison and intervention areas or groups were at the subdistrict level.
We did not include the following interventions targeting constraints at the
household or community level, or at the health sector policy and strategic
management level:


Contracting



User fees



Demand side financing



Demand generation



Integration of health services



Incentives



Pay-for-performance interventions



Insurance

2.1.3 Types of study designs
We included the study designs shown in the box below and in Appendix 1.2.
Inclusion of these study designs was guided by Cochrane Effective Practice and
Organisation of Care (EPOC) guidelines (Higgins and Green, 2011).
The inclusion of non-randomised designs was important in this review because of its
focus on interventions delivered at scale; randomising large units such as whole
administrative areas is frequently impractical, and individual randomisation has
risks of contamination. Furthermore, closely controlled designs may have low
external validity, i.e. generalisability, and there is a need to include study designs
other than randomised controlled trials when assessing complex public health
interventions at scale (Victora et al., 2011).
We included comparison groups that included usual or standard care, or an
alternative strategy to improve health service delivery; this included comparisons
of multi- versus single-strategy interventions.
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Included study designs


Individually randomised controlled trials (RCT)



Cluster randomised trials (CRT), including randomised stepped wedge designs



Non-randomised cluster trials (CT)



Controlled before-and-after studies (CBA)



Interrupted time series studies (ITS)

2.1.4 Types of outcome measures
The primary outcomes of preference to assess the effectiveness of interventions to
improve health service delivery were measures of survival impact, such as underfive mortality rate or infant mortality rate. We anticipated that many studies
would not have measured survival impact, and therefore we also included
outcomes of coverage, access and equity. These were based on the WHO’s 2011
Indicator compendium,1 and were selected depending on availability across studies.
To be included, studies needed to report at least one of the outcomes listed in the
box below.
Coverage
Coverage of evidence-based interventions, that where possible include evidence of
biologically-plausible mechanisms of effect on survival impact, for example:


coverage of DPT3 vaccination;



proportion of deliveries with a skilled attendant;



treatment of children under five with parasite-confirmed malaria with an
appropriate anti-malarial within 24 hours of onset of fever.

Access
Access is a multi-dimensional concept as defined by McIntyre and colleagues (McIntyre et
al., 2009).
In this review we focus on the physical access to health services, for example:


access to a health facility within 5km;



ratio of health professionals to population;



availability of specific services, such as the WHO’s Essential Health Service
Package.

1

http://www.who.int/gho/publications/world_health_statistics/WHS2011_IndicatorCompen
dium.pdf
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Quality
We focus on the process of care, as defined by Donabedian 2 (Donabedian, 2003).
We define quality in the process of care as the technical or interpersonal activities provided
to a defined standard.
We include outcomes of quality that may be measured by an index or proportion of
essential tasks completed.
We have not included user satisfaction as a measure of quality within this review, since this
falls within the community-level constraints of Hanson and colleagues’ framework rather
than the service delivery level.
Equity
Equity of included outcomes of coverage, access, or quality were assessed by disaggregating
coverage by any of the following:


wealth quintiles;



education;



urban/rural residence;



gender.

Survival impact
Under-five mortality;
Infant mortality.

2.2 Search strategy for identifying studies
2.2.1 Electronic searches
We searched MEDLINE, CENTRAL and Embase electronic databases using a
combination of broad search terms relating to health systems (health service
delivery, health services, health workforce, quality assurance) AND developing
countries AND study design. Complete search strategies are shown in Appendices 2
and 3. The final search strategy was translated from MEDLINE to CENTRAL and
Embase databases.
In order to access grey literature, we translated the MEDLINE search strategy to the
Global Health database, and browsed studies listed under the health service
delivery category within ELDIS.
We define the papers included in this review that reported on the quantitative
outcomes of intervention studies as index papers. Additionally, reference lists and
citation searches on the index papers were used to identify satellite papers, and as
such, it was possible to include more than one paper per study. Satellite papers
were defined as publications from the same study as the index paper that reported
qualitative data, e.g. on implementation, inputs, processes, outputs and outcomes
that might be found along the spectrum of the hypothesised pathway of influence
2

The Donabedian model is based on a three-component approach to assessing quality of
care: structure, process and outcomes. Process of care denotes what is actually done to the
patient in the giving and receiving of care.
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between intervention and impact; these were included in the analysis to extract
this additional information that was not found in the index paper, but which would
be relevant for policy makers.
Health systems and contexts in many low and lower middle income countries have
undergone substantial changes in recent times. Additionally, over the past decade
or so, there has been increased interest and attention given to scaling up
(Mangham and Hanson, 2010). Figure 2.1 shows a line graph of the increase in
citations within MEDLINE over the period 1990-2011 for ‘scaling up’ terms
combined with ‘developing country’ terms. Therefore we limited the review to
literature published between 2000 and 2011 to focus on synthesising very recent
experience. No limits on language of publication were applied.

Number of MEDLINE citations

Figure 2.1: Increase in MEDLINE citations for ‘scaling up’ AND ‘developing
countries’ 1990-2011
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The results from database and other searches were downloaded and managed
within EndNote, where duplicate records were discarded.
2.3 Data collection
2.3.1 Screening
Two review authors (BW and LSP) independently assessed all the potential studies
identified as a result of the search strategy against the inclusion criteria (Appendix
1.2), using an associated screening template (Appendix 4). Discrepancies in the
selection of studies that could not be reconciled by discussion were resolved by
referring to the full text, or as a final stage by review from a third review author
(LMJ).
We described reasons for exclusion (Appendix 6), listed excluded studies, and use a
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
flowchart to describe the study selection process (Higgins and Green, 2011).
2.3.2 Data extraction and management
Two review authors (BW and LSP) extracted the data into a standardised extraction
form in an Access database. Categories of data extracted are listed in detail in
Appendix 5, but briefly included details of the study design, intervention, results,
study quality and context.
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2.4 Data analysis and synthesis
2.4.1 Quality of studies: assessment of risk of bias
Two review authors (BW and LSP) independently assessed risk of bias for each
included study based on the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions and the Cochrane Effective Practice and
Organisation of Care (EPOC) checklist (Appendix 7).
We resolved disagreement by discussion, or by including a third review author (JS).
Areas assessed are shown in the box below and each domain was assessed as
‘done’, ‘not done’ or ‘not clear’ suggesting low, high or unclear risk of bias
respectively (Higgins and Green, 2011).


Protection against contamination



Random sequence generation and allocation concealment



Blinding of main outcome assessment



Incomplete reporting of outcome data



Similarity of outcome and other characteristics at baseline between intervention
and comparison groups



Reporting of appropriate sample size calculation

2.4.2 Narrative synthesis
Included studies varied too greatly to make meta-analysis appropriate, particularly
in terms of interventions, comparison groups and outcomes. Therefore a pooled
effect using meta-analysis was not estimated (Higgins and Green, 2011). Instead, in
line with recommendations for systematic reviews of complex interventions
(Petticrew and Roberts, 2006), we structured the analysis and synthesis of this
review by using a narrative synthesis approach of thematic summaries (Popay et
al., 2006, Thomas et al., 2012).
Narrative synthesis was used to synthesise included studies to meet the objective
of characterising interventions according to the Hanson et al. (2003) framework. As
outlined fully in the results, interventions were put into three categories, shown in
the box below.

Supply-side interventions aimed to address the constraint of:
A. weak technical guidance without wider health system involvement;
B. weak technical guidance, along with strengthening of other elements at the service
delivery level:


programme management or supervision;



shortage and distribution of appropriately qualified staff;



inadequate drugs and medical supplies; and



lack of equipment and infrastructure.
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C. Weak technical guidance, along with strengthening of other elements of the service
delivery level, or other levels at which constraints to improving access to health
care lie:


community/household level;



health sector policy and strategic management level;



public policies cutting across sectors; and



environmental and contextual characteristics.

We addressed the second objective of synthesising the effectiveness of included
interventions by using narrative synthesis to outline the direction of the effect,
size of the effect and whether the effect was consistent across studies within and
between the three-tier classification described above and more fully in the results
section. We summarised the data using tables.
In addition to classifying the interventions according to the targeted constraint and
level of the health system it aimed to improve, we also used narrative synthesis to
systematically describe and compare interventions based on their characteristics
(Thomas et al., 2012). Characteristics are shown in Appendix 5 and included:


participants;



intervention:


implementers/involvement of intervention site staff;



location of implementation (on-site, external);



length of implementation (one-off, multiple, number of days);



delivery method of intervention (e.g. face-to-face, remote);



components of the intervention;



setting (urban/rural) and country/geographical region;



disease area.

2.4.3 Mapping the epidemiological evidence to a logic model of pathways of
influence
In this review, we also aimed to map out the availability of robust epidemiological
evidence for the effectiveness of interventions on outcomes, by means of a logic
model showing anticipated pathways of influence. The pathways through which
health service delivery improvement is anticipated to affect outcomes, in
particular survival impact, are complex. However, a simple starting point is shown
in Figure 2.2.
This shows that the inputs and processes of strengthening the health system are
anticipated to improve outputs, and in turn influence outcomes of access,
coverage, quality and equity, and eventually have an impact on reduced incidence
(prevention) and prevalence (treatment) of disease, which in turn have an impact
of reduced mortality. Evidence from the included studies was used to suggest a
more comprehensive model of pathways of influence in section 5.3 of the results
(Figure 2.2).
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Figure 2.2: Simple framework for causal link between health system strengthening and mortality
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v

Health system
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Improved quality of
preventive and
treatment services
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3. Results
3.1 Database search results and screening
The search results and screening process are shown in the PRISMA flow chart
(Figure 3.1).
In total, 2,865 papers were identified. Two reviewers (BW and LSP) independently
screened the titles and abstracts of these records against pre-specified eligibility
criteria, and 33 papers were retained for full paper screening, after which a
further 21 were excluded (Figure 3.1 and Appendix 6).
In total, 12 papers were retained, and a further nine were identified from
reference lists of included papers, giving 21 papers for full analysis. Of these, 15
were index papers reporting main study outcomes and six were satellite papers,
which were included to complement information reported in the index papers. The
final 21 papers covered a total of 12 studies.
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Figure 3.1: PRISMA flow chart of literature search and screening

3,782 records identified
through database
searching

2,865 records after duplicates removed

2,865 titles and abstracts
screened

33 full-text articles
assessed for eligibility

12 articles meeting
inclusion criteria
9 articles identified
from reference lists
21 articles (12 studies)
included for final analysis

2,832
records
excluded
Not relevant
intervention (n=10)
Not included study
design (n=3)
Not at scale (n=3)
Not included
outcome (n=1)
Not supply-side
(n=1)
Not health workers
(n=1)
Not government
facility (n=1)
Paper not available
(n=1)
Total: 21
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3.2 Quality of included studies


Ten studies used a cluster randomised trial (CRT) design, and two a non-randomised
quasi-experimental cluster design (both, as expected, were categorised as having a
high risk of bias)



Of the ten CRTs, only one was at low risk of bias across all categories, with an
additional four at low risk of bias across the majority of categories

The papers were assessed under the categories of protection against
contamination, randomisation (allocation concealment and random sequence
generation), incomplete outcome assessment, blinding of outcome measurement,
and similarity of groups at baseline, and they were categorised as done, not done,
or unclear (when the details were not reported in the paper), corresponding to
low, high or unknown risk of bias (Higgins and Green, 2011). In addition we
recorded whether the study reported an appropriate sample size calculation - in
particular whether adjustment for clustering in the calculation was carried out.
Table 3.1 provides an overview using a traffic light colour-coding system (green for
‘done’, red for ‘not done’ and amber for ‘unclear’) and Table 3.2 shows full
details. In summary:


Most studies reported follow-up or presented trial profiles to allow assessment
of whether there was incomplete outcome assessment.



Where this was available, follow-up was generally above 80 percent. However,
some studies did not present this information and are therefore graded ‘not
clear’.



On the whole, blinded assessment of the main study outcome was not carried
out in these studies. However, as this outcome was frequently quality of care
and assessed using structured survey tools or checklists, outcome assessment is
unlikely to have been subjective, reducing potential measurement bias.



Similarity between groups at baseline was reported with disappointingly low
frequency, making it hard to assess success of randomisation that may be a
particular issue in cluster designs.
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Table 3.1: Overview of quality of included studies
Reference

Contamination

Randomisation

Incomplete
outcome
data

Blinding of
outcome
assessment

Similarity
at
baseline

Power

Arifeen et al.
(2004a, b)













Armstrong
Schellenberg
et al. (2004a,
b)













Ayieko et al.
(2011)













Bradley and
Igras (2005)









?



Gilroy et al.
(2004)





?

?





Gulmezoglu
et al. (2007)













Jennings et
al. (2010)













Ngasala et al.
(2008)













Rowe et al.
2009)









?

Winch et al.
(2003)





?







Zaman et al.
(2008)













Zurovac et al.
(2011)
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Table 3.2: Study quality and risk of bias, based on Cochrane EPOC checklist
Reference and
study design

Adequate
protection
against
contamination

Randomisation:
allocation
concealment
and random
sequence
generation

Incomplete
outcome data
(follow-up)

Blinding of primary
outcome
assessment

Similarity of
outcome and other
characteristics at
baseline between
intervention and
comparison groups

Power
calculation

Arifeen et al. (2004a,
b)

Done - low risk
of bias

Done - low risk
of bias

Done- low risk of
bias - 100% followup, trial profile
presented

Not done. Quality of
case management
based on
standardised data
collection form.
Mortality assessed
by verbal autopsy in
household census

Done - low risk of
bias. No differences
between areas at
baseline, except in
use of sanitary
toilets (higher in
IMCI areas)

Done

Done - low risk
of bias

Done - low risk
of bias

Done- low risk of
bias - 100% followup, trial profile
presented

Not done, but
quality of care
collected from
patient records
using abstraction
form

Done - low risk of
bias

Done

Done - low risk
of bias

Done - low risk
of bias

Not clear- not
specified in the
paper and no trial
profile presented

Not clear- not
specified in the
paper. Data
collected using
standardised 17item checklist

Not done - high risk
of bias. Data
presented, but
important
differences in socioeconomic status
between groups at
baseline

Done

CRT (n=20 catchment
areas)

Ayieko et al. (2011)
CRT (8 district
hospitals)

Gilroy et al. (2004)
CRT (n=10 community
health centres)
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Reference and
study design

Adequate
protection
against
contamination

Randomisation:
allocation
concealment
and random
sequence
generation

Incomplete
outcome data
(follow-up)

Blinding of primary
outcome
assessment

Similarity of
outcome and other
characteristics at
baseline between
intervention and
comparison groups

Power
calculation

Gulmezoglu et al.
(2007)

Done - low risk
of bias

Done - low risk
of bias

Done- low risk of
bias - all included
hospitals
contributed data

Not done, but
collected by field
workers not involved
in implementation

Done - low risk of
bias

Done

Done - low risk
of bias

Done - low risk
of bias

Done- low risk of
bias - all included
health centres
contributed data

Not done, but
patient consultation
observations based
on a standardised
checklist

Not done - high risk
of bias. Data
presented but
important
differences in
characteristics of
pregnant women in
intervention and
comparison centres,
in education and
timing of
presentation for
ANC

Done

CRT (n=18 hospitals
Thailand; 22
hospitals Mexico)
Jennings et al. (2010)
CRT (14 maternities)
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Reference and
study design

Adequate
protection
against
contamination

Randomisation:
allocation
concealment
and random
sequence
generation

Incomplete
outcome data
(follow-up)

Blinding of primary
outcome
assessment

Similarity of
outcome and other
characteristics at
baseline between
intervention and
comparison groups

Power
calculation

Ngasala et al. (2008)

Done - low risk
of bias

Done - low risk
of bias

Done- low risk of
bias - >99% followup

Done for malaria
microscopy - health
facility reading
unblinded but study
re-reading
(definitive) blinded.
Not done for quality
of care

Not done - high risk
of bias. Data
presented but
important
differences in
prevalence of
febrile children
between groups –
there was lower
prevalence in the
group trained in the
clinical algorithm
only

Done

Done - low risk
of bias

Done - low risk
of bias

Not done- high risk
of bias - data
collected from
between 55% and
81% of eligible
health facilities,
drop off due to
health facilities
without >1 ill child
consultation
available

Not done- high risk
of bias, but patient
consultation
observations based
on a standardised
checklist

Not clear, data not
presented

Not clear not
presented
in paper

CRT (n=16 health
facilities)

Rowe et al. (2009)
CRT (n=8 districts)
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Reference and
study design

Adequate
protection
against
contamination

Randomisation:
allocation
concealment
and random
sequence
generation

Incomplete
outcome data
(follow-up)

Blinding of primary
outcome
assessment

Similarity of
outcome and other
characteristics at
baseline between
intervention and
comparison groups

Power
calculation

Winch et al. (2003)

Done - low risk
of bias

Done - low risk
of bias

Not clear- not
specified in the
paper and no trial
profile presented

Not done, but data
collected using
structured
questionnaires
during follow-up day
5 with care givers

Not done - high risk
of bias. Data
presented but
important
differences in
characteristics of
caregiver’s
education in
intervention and
comparison areas

Done

Done - low risk
of bias

Done - low risk
of bias

Done- low risk of
bias - >80%
followed up

Done- low risk of
bias

Done - low risk of
bias

Done

Done - low risk
of bias

Done - low risk
of bias

Done- low risk of
bias - 80% followed
up immediately,
although 75% of
enrolled followed
up 6 months after
intervention.

Not done. Data
collected during
structured
interviews with care
givers who were
blinded to the
intervention

Done - low risk of
bias

Done

CRT (n=10 health
zones)

Zaman et al. (2008)
CRT (n=40 health
facilities)
Zurovac et al. (2011)
CRT (n=11 districts)
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Reference and
study design

Adequate
protection
against
contamination

Randomisation:
allocation
concealment
and random
sequence
generation

Incomplete
outcome data
(follow-up)

Blinding of primary
outcome
assessment

Similarity of
outcome and other
characteristics at
baseline between
intervention and
comparison groups

Power
calculation

Not done,
all
facilities in
both
comparison
districts
(n=16 and
19), and
random
sample of
20 facilities
from both
interventio
n districts
Not done

Non-randomised designs
Armstrong
Schellenberg et al.
(2004a, b)
Quasi-experimental
cluster design (n=4
districts)

Done - low risk
of bias

Not done (IMCI
already
implemented in
certain districts
of Tanzania at
time of study
initiation)

Done- low risk of
bias - consultations
observed in 97% of
health facilities
included

Not done, but
patient consultation
observations based
on a standardised
data collection form

Not done. IMCI
implemented in
comparison districts
two years after
study (2002);
implemented in
intervention
districts from 1997

Bradley and Igras
(2005)
Non-randomised
cluster design (n=4
districts Kenya; 8
districts Guinea)

Done - low risk
of bias

Not Done - high
risk of bias (nonrandomised
design). Authors
do not provide
rationale for not
using
randomisation

Done- low risk of
bias - all included
health centres
contributed data

Not done, but
patient consultation
observations based
on a standardised
checklist

Not clear, data not
presented, but it
was reported in text
that data were
similar at baseline
(however, reference
unavailable online)

Notes: Protection against contamination of comparison groups with the intervention was not presented as all studies scored ‘done’ through the use of
cluster designs. Selective outcome reporting not apparent from papers, but protocols of studies not obtained for comparison. Rowe et al. reported per
protocol rather than intention to treat analysis due to contamination of comparison areas with IMCI due to slow roll-out of intervention.
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3.3 Overview of included studies


The twelve studies were conducted in nine countries in West Africa, East Africa,
Asia, Latin America



Eight studies were in more than one district



Eight included health workers managing children at first- or referral-level facilities



All aimed to improve the diagnosis and management of infectious disease in
children



All used a cluster design; 10 were cluster randomised controlled trials

Details of the included studies are shown in Table 3.3.
3.3.1 Geographical setting and scale of studies
The 12 included studies were conducted in nine countries - six low income, two
lower middle income countries, and one upper middle income country (part of a
multi-country study with a lower middle income country).
The majority of studies were conducted in rural settings (7/12), one in an urban
setting, and four in mixed urban/rural settings.
Four studies were conducted in one district only, where a district is defined as the
lowest administrative level. In these four studies, comparisons were at the subdistrict level.
Six further studies were conducted in more than one district (range 2-11 districts),
and two studies were conducted in more than one sub-national region (range 2-4
regions).
3.3.2 Characteristics of health facilities and health care workers
This review was concerned with interventions to strengthen national health service
delivery by state-employed front-line health workers, and thus, all studies included
state-provided health care facilities.
Primary-level facilities (health centres and dispensaries) were the most common
type of facility included (8/14).3 Maternity units were included in two studies
(Gulmezoglu et al., 2007, Jennings et al. 2010). District hospitals were included in
one study introducing new guidelines in Kenya (Ayieko et al., 2011). One study
from Mali improving treatment for malaria involved community-based care in the
form of village drug kits (Winch et al., 2003). The majority of studies included
health workers managing children at first- or referral-level facilities, such as
doctors, clinical officers, nurses and in some cases nursing aides.
3.3.3 Disease areas targeted
All included studies focused on paediatric care, with some newborn, maternal and
antenatal care. In total, eight included a malaria focus, five included an acute
respiratory illness (ARI) focus, and five a diarrhoea focus; four focused on
reproductive, maternal and neonatal health; one study each focused on child
nutrition and uptake of HIV testing.
3

Note: denominator is 14 rather than 12, as the two multi-country studies included more
than one type of state-provided health care facility.
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3.3.4 Study design
All studies were carried out using a cluster design. Ten used a cluster randomised
controlled trial (CRT) design. One study used a quasi-experimental study design and
one a non-randomised cluster trial study design (Armstrong Schellenberg et al.,
Armstrong Schellenberg et al. 2004a, b, Bradley and Igras, 2005 respectively).
3.3.5 Funders and affiliations of research teams
Appendix 8 shows details of the funders of included studies and the affiliations of
the research teams, based on details provided in the publications.
Some studies were funded by more than one organisation, and in total 17 funders
of 12 studies were identified. These were principally: bilateral donors (USAID,
Swedish international Development Cooperation Agency (SIDA/SAREC) and The
International Development Research Centre, Canada) contributing to 11 studies;
charitable foundations (Wellcome Trust UK and The Bill and Melinda Gates
Foundation) contributing to two studies each; and Multilateral donors (UNDP,
UNFPA, WHO, World Bank Research Training in Human Reproduction and UNICEF)
contributed to one study each.
Based on authors’ affiliations, the research teams were principally based in
American, Swedish, British or Canadian academic research institutions, however
authors from academic research institutions in the countries of study were also
common. Some authors were included from bi- or multi-lateral donor organisations
and some charities, as well as a US government agency (Centers for Disease
Control). Authors from government positions within countries of study were not
common.
3.4 Objective 1: Characterising the interventions


A wide variety of interventions were documented from the 12 included studies



A three-tier categorisation of interventions was created, based on the WHO building
blocks framework and the framework by Hanson and colleagues



Three categories were identified and described, lying along a spectrum of
increasing incorporation of other elements of the health service delivery level,
and/or other levels at which constraints to improving access to health care act

Given the perspective of this review, we have used a classification based on the
extent to which an intervention addressed improving the service provided by frontline workers during their interaction with users, located within the context of
levels of the health system more generally, as defined by Hanson and colleagues
(Hanson et al., 2003).
To clarify, we present our visual interpretation of Hanson and colleagues’
framework in Figure 3.2. This shows the health system comprised of:


The ‘health services delivery’ and ‘health sector policy and strategic
management’ levels (levels II and III)



These are embedded within ‘public policies cutting across sectors’ (level
IV)



This in turn is located within the ‘wider context’ (level V).
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The ‘community and household’ level (level I) is shown by a blackoutlined box, cutting across other levels.

Figure 3.2 additionally incorporates the six WHO building blocks of a health system:
1.

Service delivery

2.

Workforce (human resources)

3.

Information

4.

Supplies (medicines and technologies)

5.

Financing

6.

Leadership and governance

We use a three-tier classification and present the results of the studies under the
same classification together (Table 3.3 and Figure 3.2):
A. Interventions that address improving the service provided by front-line
workers during their interaction with users through technical guidance,
without wider health system involvement
B. Interventions that address improving the service provided by front-line
workers during their interaction with users through technical guidance
AND
through strengthening of other elements of the service delivery level:


shortage, distribution and training of staff;



programme management and supervision;



drug and medical supplies;



equipment and infrastructure.

C. Interventions that address the improving the service provided by front-line
workers during their interaction with users through technical guidance
AND
through strengthening of other elements of the service delivery level, or
other levels at which constraints to improving access to health care lie:


community/household level;



health sector policy and strategic management level;



public policies cutting across sectors;



environmental and contextual characteristics.
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Table 3.3: Overview of included studies
Reference

Country and
setting

Intervention overview

Characteristics of
intervention setting and
participants

Scale
(n)

Government community
health centres; head nurses

District
(n=1)

(A) Improving the service provided by front-line workers during their interaction with users
Gilroy et al.
(2004)

Mali; rural

IMCI:
Health service delivery level (II) Training
Implementation of the case management improvement element of IMCI. 11day WHO IMCI case management improvement course of interactive
sessions, including role play for practising communication skills, and one
supervisory visit about 1 month after completion of training.

Gulmezoglu et
al. (2007)

Thailand and WHO Reproductive Health Library:
Mexico; periHealth service delivery level (II) Training
urban
Thailand;
urban Mexico 3 seminar sessions over 6 months on accessing and using the WHO’s RH
Library electronic resources; computers and some printed materials.

Government (Thailand),
Social Security (Mexico)
maternity hospitals;
doctors, midwives, medical
students

District
(n=1,
both)

Ngasala et al.
(2008)

Tanzania;
rural

Government first-level
facilities; HW managing
children, laboratory staff

District
(n=2)

Government health
centres; lady health visitors

District
(n=1)

Malaria treatment and diagnosis:
Health service delivery level (II) Training
Training in malaria management (5 days), or additionally trained in malaria
microscopy diagnosis (5 days) and provided with a microscope and slide
supplies.

Zaman et al.
(2008)

Pakistan;
urban

IMCI nutrition:
Health service delivery level (II) Training
IMCI nutrition counselling module training 5 half-day sessions over 5 days.
39

Effectiveness of interventions to strengthen national health service delivery on coverage, access, quality and equity in the use of health services in low
and lower middle income countries

Reference

Country and
setting

Intervention overview

Characteristics of
intervention setting and
participants

Scale
(n)

Government first-level
facilities (health centres
and dispensaries); health
workers managing children

District
(n=11)

Training included practical sessions; a job aid of the IMCI nutrition
counselling card in the local language was also provided.
Zurovac et al.
(2011)

Kenya; rural

SMS malaria:
Health service delivery level (II) Training
Text message reminders twice a day, 5 days a week, for 6 months. Messages
contained reminders for the management of malaria and a motivational
quote.

(B) Improving the service provided by front-line workers during their interaction with users alongside strengthening at the service delivery
level
Ayieko et al.
(2011)

Kenya; rural

Implementation of guidelines:
Health service delivery level (II) Training
Staff were trained in emergency triage, assessment, treatment and
admission care (ETAT+) guidelines during 17 lectures and practicals over 5.5
days and provided with job aids (paediatric admission record forms and
reference text books).
Health service delivery level (II) Management and Supervision
External enhanced supportive supervision was planned every 2-3 months,
and a full-time in-facility facilitator was nominated to encourage use of
guidelines and troubleshoot on-site problems, supported by external
telephone supervision every 1-2 weeks. Additionally, six-monthly health
facility surveys were carried out, with face-to-face feedback provided over
18 months.
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(n=4)
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Reference

Country and
setting

Intervention overview

Bradley and
Igras (2005)

Guinea and
Health centre quality improvement:
Kenya; mixed
Health service delivery level (II) Training
urban and
rural
Staff underwent training on supervision, communication, counselling,
immunisation and infection prevention.

Characteristics of
intervention setting and
participants

Scale
(n)

Government health
centres; all staff including
non-professional and
district managers

District
(n=8
Guinea;
n=4
Kenya)

Government maternity
units; nurses and midwives

Region
(n=2)

Government and licensed
private first-level facilities;
HW managing children
(excluding nursing aides)

District
(n=8)

Health service delivery level (II) Management
Staff participated in sequential self-administered quality improvement
assessment sessions over 2-3 days, followed by planning sessions for an
action plan with named responsible individuals and time frames. The
process was repeated every 3-4 months over 15 months.
Jennings et al. Benin; rural
(2010)

ANC job aids:
Health service delivery level (II) Training
Training for 3 days in the use of job aids to guide counselling during
antenatal visits. Training was interactive and a supervision visit was
included 1 month after.
Health service delivery level (II) Management
Maternity units were also encouraged to form teams to identify
organisational changes that were needed in order to successfully implement
use of job aids

Rowe et al.
(2009)

Benin; mixed
urban and
rural

Post IMCI supervision:
Health service delivery level (II) Training
11 day IMCI case management improvement course.
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Reference

Country and
setting

Intervention overview

Characteristics of
intervention setting and
participants

Scale
(n)

Health service delivery level (II) Supervision
Enhanced supportive supervision of 2 supervision visits every 3 months
planned. Job aids in the form of a counselling guide and patient register
forms were provided. Supervision of supervisors was also included, and
face-to-face feedback to facilities by supervisors was incorporated as the
implementation progressed.
(C) Improving the service provided by front-line workers during their interaction with users and strengthening at the service delivery,
community/household, or health sector policy level
Arifeen et al.
(2004a, b)

Bangladesh;
rural

IMCI:
Health service delivery level (II) Training
All 3 elements of IMCI were implemented: training 11-day IMCI case
management improvement course, job aids (counselling cards and referral
forms) and supplies (scales, thermometers and timers to measure
respiration rates)
Health service delivery level (II) Supplies
Provision of essential drugs and supplies and introduction of facility supply
tracking and reporting system
Health service delivery level (II) Management and Referral
Referral forms were linked to an introduced referral system, with
sensitisation activities for referral facility staff
Health service delivery level (II) Shortage and Distribution of Staff
Guidelines for the management of pneumonia at first-level facilities were
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District
(n=1)

3. Results

Reference

Country and
setting

Intervention overview

Characteristics of
intervention setting and
participants

Scale
(n)

Government first level and
referral facilities; HW
managing children

District
(n=4)

Government community
drug kits; community drug
kit manager

District
(n=1)

amended in intervention areas to allow treatment prior to referral of severe
cases, and later a new cadre of community health worker, with associated
training and supervision, was introduced to manage uncomplicated
pneumonia at the community level
Community/Household level (I)
Community mobilisation included training of local imams and the use of
community theatre to encourage health seeking
Armstrong
Schellenberg
et al. (2004)

Tanzania;
rural

IMCI:
Health service delivery level (II) Training
2 of the 3 IMCI elements implemented with 11-day IMCI case management
improvement course, including 30% of time spent on clinical practice,
followed by a supervision visit within a month.
Health sector policy and strategic management level (III)
Increased autonomy for district council health management teams on
budgeting and planning, linked to availability of district level burden of
disease data, a budget modelling tool, and simulated basket funding – all
linked to the Tanzania Essential Health Intervention Project.

(Winch et al.,
2003)

Mali; mixed
urban and
rural

Community treatment of malaria:
Health service delivery level (II) Training
Training in age-specific dosing of chloroquine over 5 days. Job aids included
visual aids and danger signs requiring referral.

43

Effectiveness of interventions to strengthen national health service delivery on coverage, access, quality and equity in the use of health services in low
and lower middle income countries

Reference

Country and
setting

Intervention overview

Characteristics of
intervention setting and
participants

Health service delivery level (II) Management and Referral
Raised awareness with head nurses of intervention area community health
centres (see study above by Gilroy et al., 2004) which would receive
referred children.
Community/Household level (I)
Included village meetings to encourage use of the village drug kits
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Scale
(n)
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Figure 3.2: Authors’ visual representation of the levels of constraints to improving access to priority health care (Hanson et al., 2003) and
the WHO health system building blocks (World Health Organization, 2007)
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(A) Improving the service provided by front-line workers during their interaction
with users
Five studies involved interventions to improve the delivery of services by front-line
health workers without wider health service delivery components.
In Kenya, health workers responsible for managing paediatric outpatient cases at
first-level facilities in both intervention and comparison areas received training in
malaria case management and dissemination of national guidelines. Health workers
in the intervention areas were then sent text message reminders twice a day, five
days a week, for six months. The messages contained reminders for the
management of malaria that were based on national guidelines, as well as a
motivational quote (Zurovac et al., 2011).
In a multi-country study from Mexico and Thailand, doctors, midwives, interns and
medical students from maternity hospitals were offered three on-site seminar
sessions over six months on accessing and using the WHO’s Reproductive Health
Library electronic resources; these contained up-to-date evidence-based
recommendations for obstetric and neonatal care relevant to developing countries.
They also received computers and some printed materials (Gulmezoglu et al.,
2007).
A study from Tanzania, where all staff from district first-level and hospital
facilities involved in paediatric care and laboratory assistants were either (i)
trained on-site in clinical malaria management only (symptom recognition,
treatment, recognition of danger signs, importance of referral) for five days, or (ii)
additionally trained in malaria microscopy diagnosis (slide preparation, slide
reading, microscope maintenance) for five days and provided with a microscope
and slide supplies (Ngasala et al., 2008).
A Malian study included the implementation of the case management improvement
element of IMCI. Head nurses of community health centres attended the standard
11-day WHO IMCI case management improvement course of interactive sessions,
including role play for practising communication skills, held off-site. About one
month after completion of training, a supervisory visit was carried out in health
centres by training leaders (Gilroy et al., 2004).
Zaman and colleagues (2008) described the use of the IMCI nutrition counselling
module to train lady health visitors from health centres in Pakistan in appropriate
infant feeding and counselling skills during five half-day sessions over five days.
The location of the training was not specified. The training included practical
sessions, and a job aid of the IMCI nutrition counselling card in the local language
was also provided.
(B) Improving the service provided by front-line workers during their interaction
with users, with additional strengthening at the service delivery level
Four studies were classified as aiming to improve the delivery of services by frontline workers to users, along with strengthening of one other element at the health
service delivery level.
In Benin, nurse midwives from maternity units were trained over three days in the
use of job aids to guide counselling during antenatal visits. The location of the
training was not specified, but sessions were interactive, with both individual and
group role play with feedback. A supervision visit was undertaken one month after
training, and included discussion of difficulties encountered during
implementation. Job aids were grouped by stage of pregnancy. Maternity units
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were also encouraged to form teams to identify organisational changes that were
needed in order to successfully implement the use of the job aids (Jennings et al.,
2010).
Rowe and colleagues (2009) reported on a study from Benin, where ongoing
enhanced supportive supervision for health workers managing paediatric patients
was implemented in first-level government and licensed private health facilities,
following IMCI training. A protocol for enhanced supervision, including a supervision
session checklist, was developed in collaboration with intervention sites and
district officials, and two on-site supervision visits every three months were
planned. Job aids in the form of a counselling guide and patient register forms
were provided. Supervision of supervisors was also included, through the
appointment of a senior paediatrician to undertake this, and face-to-face on-site
feedback to facilities by supervisors was incorporated as the implementation
progressed.
In Kenya, district hospital staff providing paediatric and neonatal care, along with
district managers, were involved in comparing two intensities of intervention to
introduce emergency triage, assessment, treatment and admission care (ETAT+)
guidelines. Staff in intervention hospitals were trained on-site during 17 lectures
and practicals over 5.5 days, and provided with a variety of job aids, including
paediatric admission record forms and reference textbooks. External enhanced
supportive supervision was planned for facility staff every two to three months,
and a full-time in-facility facilitator was nominated to encourage the use of the
guidelines and to troubleshoot on-site problems, supported by external telephone
supervision every one to two weeks. Additionally, six-monthly health facility
surveys on resource availability and challenges to implementing guidelines were
carried out, with face-to-face feedback provided in facilities to staff and district
managers, over a period of 18 months. Comparison hospitals received written
feedback on the six-monthly surveys, and were provided with the guidelines and
job aids but did not receive any further support (Ayieko et al., 2011).
Bradley and Igras (2005) described a multi-country study from Guinea and Kenya
where all health centre staff, including non-professional staff, and district
managers participated in sequential self-administered quality improvement
assessment sessions carried out on-site over two to three days, followed by action
planning sessions complete with named responsible individuals and time frames.
The process was repeated every three to four months over a 15-month period. Staff
also underwent some training on supervision, communication, counselling,
immunisation and infection prevention.
(C) Improving the service provided by front-line workers during their interaction
with users, in addition to strengthening at the service delivery and/or
community/household or health sector policy levels
Three studies were classified as aiming to improve the delivery of services by frontline workers to users, along with strengthening at the health service delivery level,
and/or strengthening at the household or community, or health sector policy level
(Hanson et al., 2003).
In Mali, community-based lay health workers (village drug kit managers) were
trained over five days in age-specific dosing of chloroquine (CQ) for malaria
treatment, counselling caregivers on the administration of CQ in the home, and
conditions for referral to the health centre. A referral mechanism from drug kit
managers to the first-level health facilities was established. Job aids included
visual aids for CQ treatment and danger signs requiring referral. This study also
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raised awareness with head nurses of intervention area community health centres
(as previously described by Gilroy et al., 2004) which would receive referred
children, and included village meetings to encourage use of the village drug kits
(Winch et al., 2003).
In Tanzania, two of the three IMCI elements were implemented in health centres
and dispensaries. Staff managing paediatric cases were trained in the WHO’s 11day IMCI case management improvement course, including 30 percent of time spent
on clinical practice, followed by a supervision visit by the trainer within a month of
training. Monthly post-training supervision visits included observations of case
management with immediate feedback and supportive interaction, including
discussion of barriers to full implementation. Health system support at the health
sector policy and strategic management level was linked to the Tanzania Essential
Health Interventions Project (TEHIP), which included increased autonomy for
intervention district council health management teams on budgeting and planning,
through district-level burden of disease information, a budget modelling tool, and
simulated basket funding (Armstrong Schellenberg et al., 2004a, b).
Implementation of all three elements of IMCI in Bangladesh included training all
staff managing paediatric cases at first-level facilities in the WHO’s 11-day IMCI
case management improvement course, the provision of a variety of job aids, such
as counselling cards and referral forms, as well as supplies of scales, thermometers
and timers to measure respiration rates. Monthly post-training supervision visits
included observations of case management, with immediate feedback and
supportive interaction, including discussion of barriers to full implementation.
Wider health system support interventions included provision of essential drugs and
supplies, as well as the introduction of a facility supply tracking and reporting
system. Referral forms were linked to a new referral system, with sensitisation
activities for referral facility staff. Guidelines for the management of pneumonia at
first-level facilities were amended in intervention areas to allow treatment prior to
referral of severe cases, and later a new cadre of community health worker, with
associated training and supervision, was introduced to manage uncomplicated
pneumonia at the community level. Community mobilisation included training of
local imams and the use of community theatre to encourage health seeking
(Arifeen et al., 2004a, b).
Figure 3.3 illustrates how the interventions included in this review can be
conceptualised along a spectrum of increasing incorporation of other elements of
the health service delivery level, and/or other levels at which constraints to
improving access to health care act (Hanson et al., 2003).
The interventions range from reminders and refresher training through training on
new health-specific technical content, to complex multi-faceted interventions that
incorporate a plan-do-study-act approach of cycles of implementation, assessment
and feedback to improve service delivery.
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Figure 3.3: Spectrum of interventions to improve national health service delivery
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3.5 Objective 2: Outcomes reported: coverage, equity, quality and impact


Five studies reported on nine coverage outcomes, including health seeking,
breastfeeding and management of childhood diseases



None of the 12 studies reported outcomes relating to access



The majority of studies (11/12) reported quality outcomes



One study reported outcomes relating to equity



Three studies reported on two outcomes relating clinical impact


Anthropometric outcomes (3 studies)



Under-five mortality (2 studies)

Details of the included studies including the results, outcomes reported,
measurement of outcomes, sample sizes and study designs are shown in Tables 3.43.6.
3.5.1 Coverage
Five studies reported on nine coverage outcomes, including health seeking,
breastfeeding and management of childhood diseases.


In their respective IMCI evaluations, Armstrong Schellenberg and colleagues
(2004a, b), as well as Arifeen and colleagues (2004a, b) reported coverage of
health seeking behaviour for illness in under-fives during the past two weeks,
based on interviews with care takers during household surveys.



These two studies also reported the prevalence of exclusive breastfeeding
among infants aged less than four months (Tanzania) and six months
(Bangladesh).



These two IMCI evaluations also reported the prevalence of correct treatment
of priority childhood illnesses, including malaria, pneumonia and diarrhoea
(Bangladesh only), based on observations of case management.



Ngasala and colleagues (2008) reported coverage of antimalarial prescriptions
among febrile under-fives.



Winch and colleagues (2003) reported coverage of home treatment with
chloroquine among febrile under-fives.



Ayieko and colleagues (2011) reported coverage of provider-initiated HIV
testing and counselling, Vitamin A administration on admission to the hospital,
and documentation of a child’s immunisation status, based on hospital records.

3.5.2 Access
None of the 12 studies reported outcomes relating to access.
3.5.3 Quality
The majority (11/12) reported quality outcomes, including:
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five studies reporting quality of case management of childhood illness;



three reporting quality of malaria treatment in children;



one reporting quality of nutrition counselling in children;



one reporting quality of antenatal counselling in pregnant women; and



one reporting quality of obstetric practices in pregnant women.

These quality outcomes were principally measured through direct observation
(7/11); however, in two studies, this was measured by referring to routine records
(Ayieko et al., 2011, Gulmezoglu et al., 2007), and in two by caregiver recall
(Winch et al., 2003, Zurovac et al., 2011). Many created scores or indices, but
methods were not standardised across studies.
3.5.4 Equity
Only the Tanzanian evaluation of IMCI reported outcomes of equity. Masanja and
colleagues reported that socioeconomic quintiles of household were developed
using principal component analysis, and a concentration index was calculated. The
difference of difference in the concentration index of ten outcomes was calculated
(Masanja et al., 2005, a satellite paper relating to Armstrong Schellenberg et al,
2004a, b).0
3.5.5 Impact
Three studies reported on two outcomes of clinical impact:
1. Anthropometric outcomes: height-for-age, weight-for-age, and weight-forheight assessed during household surveys.
2. Under-five mortality reported from IMCI evaluations:


In Bangladesh, Arifeen and colleagues (2004a, b) collected mortality based
on verbal autopsy, and reported under-five mortality rate excluding
neonatal mortality (i.e., 7 days- 5 years), per 1,000 children.



In Tanzania, Armstrong Schellenberg and colleagues (2004a, b) reported
under-five mortality rates based on demographic surveillance of districtspecific mortality rates between mid-2000 and mid-2002, five years after
the intervention.

3.6 Objective 2: Effectiveness of interventions to strengthen health service
delivery


It was not appropriate to pool effect estimates in a meta-analysis



The effectiveness of interventions on coverage, quality, equity and impact are
discussed by each of the three classifications of intervention



On the whole, studies classified into categories B and C showed more consistently
improved outcomes than studies whose intervention consisted of technical guidance
alone (category A). This was particularly the case for quality outcomes

The effectiveness of interventions on coverage, quality, equity and impact are
discussed in relation to each of the three classifications of intervention (see
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Section 3.4 above). The effectiveness of interventions on outcomes of access is not
discussed, as none of the included studies reported outcomes of access.
(A) Improving the service provided by front-line workers during their interaction
with users
Details of studies in this category are shown in Table 3.4.
Effect on coverage

Ngasala and colleagues (2008) reported a CRT of training first-level facility health
workers in a clinical algorithm for the management of malaria, and in microscopy
for malaria diagnosis. A 34 percent reduction in antimalarial prescriptions was seen
in health centres with the algorithm and microscopy training, in comparison to
those where staff were trained with the algorithm only. The reporting of this CRT
resulted in an unclear risk of bias in terms of the extent of adjustment for baseline
differences between areas, although other categories were at low risk of bias.
Effect on quality

The evidence from two studies that reported the effect of a health service delivery
strengthening intervention on the quality of malaria treatment among febrile
children aged <5 years was mixed:


Gilroy and colleagues (2004) reported on a CRT where head nurses from
community health centres received training in the WHO’s IMCI guidelines. They
reported no significant improvement in antimalarial drug counselling (dosage,
timing and duration of treatment course). The study was subject to high risk of
bias in terms of important differences in socio-economic status between groups
at baseline that were not adjusted for in analysis (Gilroy et al., 2004).



Zurovac and colleagues (2011) reported on a CRT of text message reminders for
the management of non-severe malaria to first level facility health workers.
The authors reported a >20 percent improvement in the appropriate
management of non-severe malaria, as defined by the proportion of
consultations with febrile children under five years in which tasks were
completed. The results were sustained up to at least six months after the
intervention. This study was at low risk of bias.

The evidence from a CRT training lady health visitors in the WHO’s IMCI nutrition
counselling module showed mixed results for the quality of nutritional counselling,
with significant improvement in some but not all measures. Action tasks of
weighing, plotting growth and checking feeding practices were between 1.5 and 10
times more likely in the intervention group. This study was at low risk of bias
(Zaman et al., 2008).
A multi-country CRT study investigated the effectiveness of access to the WHO’s
Reproductive Health Library electronic resources on obstetric practices. The
authors reported no significant difference in the mean change in the proportion of
women experiencing any of the six practices. This study was at low risk of bias
(Gulmezoglu et al., 2007).
Effect on clinical outcomes and/or mortality

Zaman and colleagues (2008) also measured anthropometric outcomes in their CRT
of training lady health visitors, which was at low risk of bias. They reported
improved weight- and height-for-age in 6-18 month olds (although neither
intervention nor control group had <−2 z-scores), and no significant improvement in
height-for-age (again, neither group was stunted).
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Table 3.4: Outcomes of studies with interventions classified as addressing improving the service provided by front-line workers during
their interaction with users only (Category A)

Gilroy et
al. (2004)

Mali;
rural;
District
(n=1)

IMCI: case
management
improvement
element

Study design
(n= unit of
random or
non-random
intervention
allocation)
CRT (n=10
community
health
centres)

Timing of
evaluation
postintervention

Outcome
category

6 weeks


2001

Clinical or
Impact

Intervention

Coverage

Country,
urban/
rural and
scale

Quality

Reference
and study
period

Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information
and sample
size

Effect (95% CI)

Antimalarial
drug counselling
(dosage, timing
and duration of
treatment
course)

Observations
of case
management
of febrile <5
years
prescribed
antimalarials
(n=364)

Intervention
centre mean
score 1.47
higher (95%CI 0.25, 3.19)

Hospital
records (n
varied by
obstetric
practice: min.
n=20, max.
n=13,037)

Difference
between
baseline and
endline mean
proportion of
women
experiencing
practices not
significantly
different in
Mexico or
Thailand

Mean of a 10point composite
score
Gulmezoglu
et al.
(2007)

2001

Peri-urban
Thailand
and urban
Mexico;
District
(n=1
Mexico,
n=1
Thailand)

WHO RH
Library:
Maternity
hospital
clinical staff
access to
WHO’s RH
Library
electronic
resources

CRT (n=18
hospitals
Thailand; 22
hospitals
Mexico)

4-6 months


6 obstetric
practices.
Mean proportion
of women
experiencing
any of 6
practices
adjusted for the
proportion at
baseline.
Results countryspecific
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(p value)

p>0.05
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Ngasala et
al. (2008)

Tanzania;
rural;
District
(n=2)

Malaria
treatment
and
diagnosis:
HW trained
in malaria
management
only or
additionally
in
microscopy
diagnosis
versus no
special
training

CRT (n=16
health
facilities)

Pakistan;
urban;
District
(n=1)

IMCI
nutrition:
IMCI
nutrition
counselling
module to
train lady
health
visitors

CRT (n=40
health
facilities)

2003-4

Zaman et
al. (2008)

?

Study design
(n= unit of
random or
non-random
intervention
allocation)

Timing of
evaluation
postintervention

Outcome
category
Clinical or
Impact

Intervention

Coverage

Country,
urban/
rural and
scale

Quality

Reference
and study
period

?


Quality: ?



Clinical: 14,
45 and 145
days
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Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information
and sample
size

Effect (95% CI)

% Antimalarial
prescriptions
among febrile
children <5
years

Health facility
records of
consultations
with febrile <5
years (n=3131)

61% (95%CI
51.6, 70.3%)
algorithm +
microscopy vs
95.2% (95%CI
85.7, 100%)
algorithm only
vs 99.4% (95%CI
90.9, 100%) no
special training

Quality:
Nutrition
communication
and case
management
(10
communications
, 4 feeding
questions and 3
assessment
tasks).

Quality:
Observations
of
consultations
with children
aged 6-18
months of age
(n=105)

Quality:
Significant
improvement in
5/10
communication,
2/4 feeding
questions and
3/3 action
tasks.

Clinical: Home

(p value)

Action tasks:
weigh child

3. Results

Study design
(n= unit of
random or
non-random
intervention
allocation)

Timing of
evaluation
postintervention

Outcome
category
Clinical or
Impact

Intervention

Coverage

Country,
urban/
rural and
scale

Quality

Reference
and study
period

Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information
and sample
size

Effect (95% CI)

Odd ratios of
tasks

visits (n=170
day 14, n=168
day 45, n=142
day 145)

(OR=1.52; 95%
CI 0.50, 4.64);
plot growth
(OR=7.05; 95%CI
1.16, 42.7);
check feeding
vs
recommendatio
ns (OR=10.4;
95%CI 1.91,
56.8)

Clinical: WAZ,
HAZ, WHZ;
means of WAZ,
HAZ, WHZ

(p value)

Clinical: WAZ: 1.20 vs -1.72
(p=0.012); HAZ:
-1.60 vs -1.70
(p=0.6); WHZ: 0.30 vs -0.80
(p=0.005)
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Zurovac et
al. (2011)

Kenya;
rural;
District
(n=11)

SMS malaria:
Health
workers sent
text message
reminders
for the
management
of nonsevere
malaria

2009

Study design
(n= unit of
random or
non-random
intervention
allocation)

Timing of
evaluation
postintervention

CRT (n=11
districts)

Immediately
and 6 months

Outcome
category



Clinical or
Impact

Intervention

Coverage

Country,
urban/
rural and
scale

Quality

Reference
and study
period

Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information
and sample
size

Effect (95% CI)

Management
non-severe
malaria with AL
(completion of
4/4 case
management
and 4/6
dispensing and
counselling
tasks)

Interviews
with carers of
febrile
children <5
year on health
worker case
management,
dispensing and
counselling
behaviours
(n=861
baseline, preintervention
n=749
immediately
postintervention
and n=659 six
months postintervention)

Difference of
differences
23.7% (95%CI
7.6, 40.0%)
immediately,
and 24.5%
(95%CI 8.1,
41.0%) 6 months
later (p<0.05)

Difference of
differences in
mean
proportion of
correctly
managed cases
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(p value)
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(B) Improving the service provided by front-line workers during their interaction
with users, with additional strengthening at the service delivery level
Details of studies in this category are shown in Table 3.5.
Effect on coverage

Ayieko and colleagues (2011) in their CRT of supporting the implementation of
paediatric guidelines, reported improvements of over 19 percent in the coverage of
provider-initiated HIV testing and counselling for patients where HIV status was
unknown. Recording immunisation status also improved by over 25 percent, but a
28 percent improvement in Vitamin A on hospital admission was not statistically
significant. This study was at low risk of bias.
Effect on quality

The evidence on quality available from the four studies in this intervention
category suggests a positive association between health service delivery
strengthening and quality of care:


Jennings and colleagues (2010) reported on a CRT of job aids for antenatal
counselling. The authors reported that nurses and midwives in intervention
maternity units delivered almost 20 percent more messages on average than in
control facilities. However, this study was at high risk of bias in terms of
differences in the characteristics of the pregnant women between areas at
baseline that were not adjusted for in the analysis.



Rowe and colleagues (2009) reported on a CRT of enhanced supervision after
IMCI training. The study was implemented over four years rather than the
intended one year, and as such also presented per-protocol (PP) analyses, as
contamination of comparison areas was reported to be likely. Intention-to-treat
results showed no significant effect. However, in PP analysis, the difference of
differences in the adherence index showed a 15.5 percent increase for
observed consultations carried out by health workers who had received
supervision supported by the study, in comparison to those who had received
usual supports. This study had unclear risk of bias for some aspects.



Bradley and Igras (2005) reported on a non-randomised cluster study of a cycle
of quality improvement self-assessments carried out in health centres. This
study reported positive associations with many aspects of the quality of the
management of childhood illness, although taking in ill children did not show as
much improvement as other tasks. Because of its non-randomised design, this
study was at high risk of bias on most categories of the EPOC checklist.



Ayieko and colleagues (2011) also reported on the quality of case management
of childhood illness, with a 29 percent improvement in mean scores in
intervention hospitals.
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Table 3.5: Outcomes of studies with interventions classified as improving the service provided by front-line workers during
their interaction with users with additional strengthening at the service delivery level (Category B)

Ayieko et
al. (2011)

Kenya;
rural;
District
(n=4)

CRT (8
district
hospitals)

2006-08

Implementation of
guidelines:
Health service delivery
level (II) Training
Staff were trained in
ETAT+ guidelines during
17 lectures and
practicals over 5.5 days
and provided with job
aids
Health service delivery
level (II) Management
and Supervision
External enhanced
supportive supervision
was planned every 2-3
months, and a full-time
in-facility facilitator
was nominated. 6monthly health facility
surveys with face-toface feedback, over a
period 18 months

Timing of
evaluation
post
intervention

18 months

Outcome
category
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Clinical or
Impact

Study design
(n= unit of
random or
non-random
intervention
allocation)

Coverage

Country, Intervention
urban/
rural
and
scale

Quality

Reference
and study
period

Outcome
description and
outcome
measure, or
measure of
effect

Source of
outcome
information
and sample
size

Effect (95%
CI) (p value)

Quality: Mean
child-level score
of % counselling
tasks performed
Difference in
differences in
mean score.
Coverage:
Providerinitiated HIV
testing and
counselling
Documented
immunisation
status
Vitamin A
administered on
hospital
admission
Difference in
differences in
prevalence

Hospital
records for
paediatric
admissions
<5years
(n=2,135
baseline,
n=2,305
endline)

Quality:
Mean score
0.29 (95%CI
0.05, 0.54)
higher in
intervention
hospitals
Coverage:
HIV testing
19.4% (95%CI
12.3, 26.4%);
immunisatio
n status
25.8% (95%CI
7.3, 44.4%);
Vitamin A
28.3% (95%CI
-7.1, 63.6%)

3. Results

Bradley
and Igras
(2005)

Guinea
and
Kenya;
mixed
urban
and
rural;
District
(n=8
Guinea,
n=4
Kenya)

Nonrandomised
cluster
design (4
districts
Kenya; 8
districts
Guinea)

1999-2001

Health centre quality
improvement:
Health service delivery
level (II) Training
Staff underwent
training on supervision,
communication,
counselling,
immunisation, and
infection prevention

Timing of
evaluation
post
intervention

15 months

Outcome
category



Clinical or
Impact

Study design
(n= unit of
random or
non-random
intervention
allocation)

Coverage

Country, Intervention
urban/
rural
and
scale

Quality

Reference
and study
period

Outcome
description and
outcome
measure, or
measure of
effect

Source of
outcome
information
and sample
size

Effect (95%
CI) (p value)

Quality of
management of
childhood illness
based on 45-item
checklist
(reflects IMCI
protocols)

Observed
consultations
with sick and
well children
(n=160
Guinea,
n=160
Kenya)

All items for
well children
improved.

Percentage of
consultations in
which each
behaviour
observed

Health service delivery
level (II) Management
Staff participated in
sequential selfadministered quality
improvement
assessment sessions
over 2-3 days, followed
by planning sessions for
an action plan. Process
repeated every 3-4
months over 15 months
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Privacy,
interpersonal
skills,
information
improved.
Most physical
examination
and
prescribing
tasks
improved.
No
improvement
in history
taking
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Jennings et
al. (2010)

Benin;
rural;
Region
(n=2)

CRT (14
maternities)

2008

ANC job aids:
Health service delivery
level (II) Training

Timing of
evaluation
post
intervention

3 weeks

Outcome
category



Training for 3 days in
the use of job aids to
guide counselling during
antenatal visits

Maternity units were
also encouraged to form
teams to identify
organisational changes
that were needed

1999-2004

Benin;
mixed
urban
and
rural;
District
(n=8)

Post IMCI supervision:
Health service delivery
level (II) Training

Outcome
description and
outcome
measure, or
measure of
effect

Source of
outcome
information
and sample
size

Effect (95%
CI) (p value)

Mean percent of
messages
provided to
pregnant women
by nurses and
midwives

Observed
consultations
(n=330
baseline,
n=356
endline)

Intervention
maternity
units 19.6%
(95% CI 12.2,
26.9%)
increase in
mean % of
messages
provided

Observed
consultations
with children
<5 years
(n=228
baseline
1999; n=225
survey 1
2001; n=77
survey 2

15.5% (95%CI
9.0, 22.0%)
increase in
adherence
index [per
protocol]

Difference in
differences of
the mean
percentage of
messages
provided

Health service delivery
level (II) Management

Rowe et al.
(2009)

Clinical or
Impact

Study design
(n= unit of
random or
non-random
intervention
allocation)

Coverage

Country, Intervention
urban/
rural
and
scale

Quality

Reference
and study
period

CRT (8
districts)

1-37 months

11-day IMCI case
management
improvement course



Child-level
adherence index
of % of needed
IMCI tasks
performed
Difference of
differences in
needed tasks

Health service delivery
60
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Timing of
evaluation
post
intervention

level (II) Supervision
Enhanced supportive
supervision of 2
supervision visits every
3 months planned. Job
aids. Supervision of
supervisors was also
included, and face-toface feedback by
supervisors to facilities
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Outcome
category
Clinical or
Impact

Study design
(n= unit of
random or
non-random
intervention
allocation)

Coverage

Country, Intervention
urban/
rural
and
scale

Quality

Reference
and study
period

Outcome
description and
outcome
measure, or
measure of
effect

Source of
outcome
information
and sample
size

performed

2002; n=156
survey 3
2004). Per
protocol, n=
430 preintervention
(1999-2001);
n=814 postintervention
(2002-04)

Effect (95%
CI) (p value)
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countries

(C) Improving the service provided by front-line workers during their interaction
with users, in addition to strengthening at the service delivery, community or
household, or health sector policy levels
Details of studies in this category are shown in Table 3.6.
Effect on coverage

Winch and colleagues (2003) reported on a CRT of malaria case management
training for village drug kit managers:


The authors reported over 50 percent more children diagnosed with malaria
who received CQ at home according to IMCI guidelines in intervention areas.



However, completion of referral among children referred by village drug kit
managers to health centres, measured by carer recall, showed no difference
between areas.



This study was of unclear risk of bias on some items, and of high risk of bias in
terms of differences in caregiver characteristics at baseline that were not
adjusted for in the analysis.

Armstrong Schellenberg and colleagues (2004a, b) reported on a quasiexperimental study to evaluate IMCI:


The authors reported a positive but non-statistically significant 5 percent
increase in coverage of care seeking from an appropriate provider, and a
positive but non-statistically significant 9 percent increase in the prevalence of
exclusive breastfeeding.



However, appropriate treatment of children diagnosed with pneumonia or
anaemia was 35-40 percent higher, and that of children diagnosed with malaria
was over 60 percent higher during consultations with health workers in districts
where IMCI implementation had taken place.



Due to its non-randomised design, this study was at high risk of bias across
many of the EPOC checklist items.

Arifeen and colleagues (2004a, b) reported on a CRT to evaluate IMCI:


The authors reported a significant 10 percent improvement in care seeking and
in exclusive breast feeding in intervention areas.



Treatment according to guidelines for children diagnosed with a priority illness
(pneumonia, diarrhoea with dehydration, dysentery, malaria or measles) was
almost 60 percent higher in intervention areas.



This study was at low risk of bias.

Effect on equity

One study with high risk of bias measured equity (Tanzanian IMCI). The results
showed a positive association between strengthening health service delivery and
equity of treatment of underweight, stunting and fever, as well as measles
vaccination and bednet use, using a concentration index of household-level asset
ownership, household characteristics, education and income. Although
improvements in equity were seen, malnutrition outcomes remained pro-rich, with
more children in the poorest quintile versus the least poor quintile classified as
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malnourished (Masanja et al., 2005, a satellite study of Schellenberg et al., 2004a,
b).
Effect on quality

The evidence from all three studies in this category showed a positive association
between strengthening health service delivery and the quality of case management
in children:


Winch and colleagues (2003) reported that the quality of antimalarial
treatment counselling, as defined by completion of three tasks, was over seven
times more likely in children from intervention areas with access to trained
village drug kit managers.



Armstrong Schellenberg and colleagues (2004a) reported improvements in 25 of
29 indicators of assessment, classification, treatment, counselling and
communication in intervention areas implementing IMCI.



Arifeen and colleagues (2004a, b) reported that correct case management
based on the mean of child-specific indices was 53 percent improved in
intervention areas implementing IMCI.

Effect on nutritional outcomes

Both studies in this category that evaluated nutritional outcomes in young children
were IMCI evaluations. In Tanzania, a 30 percent improvement in low weight-forage was reported. No improvement in wasting was reported by either study. No
improvement in stunting was reported in Tanzania, and although the intervention
area children had 7 percent lower prevalence of stunting in Bangladesh, this
remained extremely high at over 50 percent.
Effect on mortality

The two IMCI evaluations in Bangladesh and Tanzania were the only two studies of
the 12 included in this review that reported outcomes of mortality. Neither
reported a statistically significant impact on survival of children aged under 5
years. However, non-statistical declines in point estimates of mortality were seen:
27.0 per 1,000 children in intervention districts and 28.2 in comparison districts in
Tanzania, and 27.0 per 1,000 children in IMCI intervention areas and 31.2 in
comparison areas in Bangladesh.
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Table 3.6: Outcomes of studies with interventions classified as improving the service provided by front-line workers during
their interaction with users in addition to strengthening at the service delivery, and/or community/household or health sector policy levels
(Category C)
Timing of
evaluation
post
intervention

(Arifeen et
al., 2004)

Bangladesh;
rural;
District
(n=1)

IMCI:

CRT (n=20
catchment
areas)

Quality: 18
months

2001-07

Health service
delivery level
(II) Training
Training 11-day
IMCI case
management
improvement
course, job aids
and supplies

Coverage: 18
months
Impact: 5
years

Outcome
category
Clinical or
Impact

Study design
(n= unit of
random or nonrandom
intervention
allocation)

Coverage

Intervention

Quality

Country,
urban/ rural
and scale

Equity

Reference
and Study
Period







Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information and
sample size

Effect (95% CI)
(p value)

Quality:
quality of
management
of childhood
illness based
on index of
correct case
management
(0-100)

Quality:
Observation of
consultations
with children
<5yrs (n=342)

Quality: mean
index
intervention 73,
comp 17
(p<0.001)

Coverage:
Household survey
2003 (n=944)

Coverage:

Observation of
consultations
with children
<5yrs diagnosed
with a priority
illness (n=108)

Coverage:
Appropriate
provider 18%
intervention, 8%
comp. (p=0.05)

% seeking care
for child
illness from
appropriate
provider
(2003)

Health service
delivery level
(II) Supplies
Provision of
essential drugs
and supplies and
introduction of
facility supply
tracking and
reporting system

% aged <6
months
exclusively
breastfed

Health service
64

Impact:
Household census
2006-7
(n=68,945?)
anthropometric
sub sample

Exclusively
breastfed 75.5%
intervention
65.3% comp
(p=0.011)
Appropriate
treatment for
priority illness
(79% vs 21%
p<0.001)
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Timing of
evaluation
post
intervention

delivery level
(II) Management
and Referral

Outcome
category
Clinical or
Impact

Study design
(n= unit of
random or nonrandom
intervention
allocation)

Coverage

Intervention

Quality

Country,
urban/ rural
and scale

Equity

Reference
and Study
Period

Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information and
sample size

Effect (95% CI)
(p value)

(2006-7)

(n=4,400)

Clinical and

% diagnosed
with priority
illness
receiving
appropriate
treatment

Referral forms
were linked to
an introduced
referral system,
with
sensitisation
activities for
referral facility
staff.

Clinical and
impact:
HAZ 2-5 years,
WHZ <2 years
(2006-7)

Health service
delivery level
(II) Shortage
and
Distribution of
Staff

<5 years
mortality rate
7 days - <5
years mortality
per 1,000
children and
rate ratio
(2006-7)

Guidelines for
the management
of pneumonia at
first-level
facilities was
amended to
allow treatment
prior to referral
65

impact:
WHZ12.6%
intervention
14.3% comp
(p=0.712); HAZ
50.4%
intervention
57.1% comp
(p=0.029)
7days - <5 year
mortality rate
27.0
intervention
31.2 comp.
(p=0.31)
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Timing of
evaluation
post
intervention

of severe cases,
and later a new
cadre of
community
health worker
introduced to
manage
uncomplicated
pneumonia at
the community
level.
Community/Hou
sehold level (I)
Community
mobilisation
included training
of local imams
and the use of
community
theatre to
encourage
health seeking
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Outcome
category
Clinical or
Impact

Study design
(n= unit of
random or nonrandom
intervention
allocation)

Coverage

Intervention

Quality

Country,
urban/ rural
and scale

Equity

Reference
and Study
Period

Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information and
sample size

Effect (95% CI)
(p value)

Reference
and Study
Period

Country,
urban/ rural
and scale

Intervention

Study design
(n= unit of
random or nonrandom
intervention
allocation)

Timing of
evaluation
post
intervention

Outcome
category
Equity

Quality

Coverage

Clinical or
Impact

3. Results

Armstrong
Schellenber
g et al.
(2004a, b);
Masanja
(2005)

Tanzania;
rural;
District
(n=4)

IMCI:

Quasiexperimental
cluster design
(n=4 districts)

Quality: 3
years









2000-02

Health service
delivery level
(II) Training
2 of the 3 IMCI
elements
implemented,
with 11 day IMCI
case
management
improvement
course

Equity,
coverage and
impact: 5
years

Health sector
policy and
strategic
management
level (III)

Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information and
sample size

Effect (95% CI)
(p value)

Equity: 10
outcomes
(malnutrition,
malaria
treatment,
immunisation,
insecticide
treated bed
net, care
seeking).
Concentration
index across
quintiles of
household
wealth.

Equity:
Household
surveys in 1999
(n=2006) and
2002 (n=1924),
and difference of
differences in
concentration
index between
periods for each
of 10 outcomes.

Equity:

Quality:
quality of
management
of childhood
illness based
on 29
indicators of
assessment,
classification,
treatment,
counselling
and

Increased
autonomy for
district council
health
management
teams on
budgeting and
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Quality:
Observations of
consultations
with children
<5yrs (n=419)
Coverage and
clinical:
Household
surveys baseline
1999, endline
2002 (n=2,006
children in 1,321
households;
n=1,932 children
in 1,341

Improvement in
equity seen in
all outcomes
over time,
significantly
higher increase
in IMCI areas for
underweight
and stunting,
measles
vaccination, ITN
use, and
malaria
treatment
Malnutrition
outcomes
remained prorich
Quality: 25/29
indicators
significantly
better in
intervention
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Timing of
evaluation
post
intervention

planning, linked
to availability of
district level
burden of
disease data, a
budget
modelling tool,
and simulated
basket funding –
all linked to
TEHIP.

Outcome
category
Clinical or
Impact

Study design
(n= unit of
random or nonrandom
intervention
allocation)

Coverage

Intervention

Quality

Country,
urban/ rural
and scale

Equity

Reference
and Study
Period

Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information and
sample size

Effect (95% CI)
(p value)

communicatio
n.

households)

Coverage: Care
from
appropriate
provider 38.2%
intervention
32.3%
comparison
p=0.45

Coverage:
% seeking care
for child
illness from
appropriate
provider
% aged <4
months
exclusively
breastfed
% diagnosed
with
pneumonia,
malaria, or
anaemia
receiving
appropriate
treatment

Observations of
consultations
with children
<5yrs diagnosed
with pneumonia
(n=111), malaria
(n=304), or
anaemia (n=84)
Impact:
Demographic
surveillance of
district-specific
mortality rates
between mid2000 and mid2002

Exclusively
breastfed 22.7%
intervention
32.1% comp.
p=0.69
Appropriate
treatment for
pneumonia (75%
v 40% p<0.01);
malaria (88% v
25% p<0.001),
or anaemia (44%
v 4% p=0.01)
Clinical and
impact: WAZ
23.3%
intervention
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Timing of
evaluation
post
intervention

Outcome
category
Clinical or
Impact

Study design
(n= unit of
random or nonrandom
intervention
allocation)

Coverage

Intervention

Quality

Country,
urban/ rural
and scale

Equity

Reference
and Study
Period

Outcome
description
and outcome
measure, or
measure of
effect

Source of
outcome
information and
sample size

Clinical and
Impact:

Effect (95% CI)
(p value)

53.4% comp.
p=0.03, HAZ
50.7%
intervention
40.0% comp.
p=0.07, WHZ
6.8%
intervention
5.6% comp.
p=0.43

WAZ, HAZ,
WHZ
<5 years
mortality per
1,000 children
and rate ratio

<5yr mortality
27.0
intervention
28.2 per 1000
child years.
Rate ratio 0.87
p=0.28, no
cluster p=0.004
Winch et
al. (2003)
2001

Mali; mixed
urban and
rural;
District
(n=1)

Community
treatment of
malaria:
Health service
delivery level
(II) Training
Training in agespecific dosing

CRT (n=10
health zones)

2-10weeks
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Quality:
Quality of
antimalarial
counselling,
i.e. telling the
caregiver the
dose to
administer the

Caregiver recall
(n=286)

Quality of all 3
antimalarial
counselling
tasks: (OR=7.7;
94%CI 1.4, 40.4)
Coverage: 72%
intervention vs
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Timing of
evaluation
post
intervention

of CQ over 5
days.
Health service
delivery level
(II) Management
and Referral
Raised
awareness with
head nurses of
intervention
area community
health centres
(see study above
by Gilroy et al.,
2004)
Community/
household level
(I)
Included village
meetings to
encourage use
of the village
drug kits

Outcome
category
Clinical or
Impact

Study design
(n= unit of
random or nonrandom
intervention
allocation)

Coverage

Intervention

Quality

Country,
urban/ rural
and scale

Equity

Reference
and Study
Period

Outcome
description
and outcome
measure, or
measure of
effect
child, the
number of
days of
treatment,
and showing
the caregiver
how to
administer the
drug.
Odds ratio % of
consultations
where all 3
drug
counselling
tasks were
completed.
Coverage: %
diagnosed
malaria cases
receiving CQ
at home
according to
guidelines
Odds ratio %
referrals
completed
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Source of
outcome
information and
sample size

Effect (95% CI)
(p value)

22%
comparison;
p<0.001
completion of
referral
(OR=0.14; 95%CI
0.01, 1.93)

4. Findings from other systematic reviews of interventions to improve health service
delivery in LMICs

4. Findings from other systematic reviews of interventions to
improve health service delivery in LMICs
4.1 Overview
We identified 12 systematic reviews (one of which is still in process) related to
interventions implemented to target constraints at the health service delivery
level. These reviews were identified as part of the literature review for the
background section of this report, and updates that authors were aware of through
their networks. They are not the result of a comprehensive search and this
summary is therefore not a comprehensive summary of systematic reviews in this
area. Some characteristics of these systematic reviews are summarised in Table 4.1
and further details shown in Appendix 9.
To summarise some of the key messages from these systematic reviews, we have
grouped them according to the constraint within Hanson and colleagues’ (2003)
health service delivery level that the interventions aimed to address:


Four reviews addressed the shortage and distribution of appropriately qualified
staff;



Three addressed weak technical guidance;



One addressed weak programme management;



One addressed weak supervision;



Three reviews addressed weak technical guidance, as well as weak programme
management and weak supervision.

4.1.1 Shortage and distribution of appropriately qualified staff
The four systematic reviews addressing this constraint included evidence from
LMICs, although the majority of evidence was drawn from high income countries
(23/89 studies from LMICs). All restricted study design inclusion to robust
epidemiological designs (RCT, non-randomised CT, CBA, ITS). Two addressed
interventions aiming to retain health workers in LMICs or recruit and retain health
workers in rural areas of LMICs (Grobler et al., 2009, Penaloza et al., 2011). Two
focused on the training of non-professional health workers (traditional birth
attendants – TBAs - and lay health workers) for maternal, neonatal and child health
(Lewin et al., 2010, Sibley et al., 2007).


There was little to no robust evidence on recruiting or retaining health workers
in LMICs, with only one study meeting inclusion criteria over the two reviews
addressing these questions;



The evidence base for lay health workers, including TBAs, was wider;



Some positive associations were reported of using lay health workers with
outcomes, including 25 percent-30 percent reductions in neonatal and child
mortality from seven studies across two reviews, although the quality of the
evidence was graded low.
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4.1.2 Weak technical guidance
The three systematic reviews addressing this constraint included evidence from
LMICs (52/121 studies). One review restricted study designs to robust designs
(RCTs, CBAs and ITS studies) (Opiyo and English, 2010), one to randomised
controlled trials (Forsetlund et al., 2009), while the third had no restrictions on
design as long as outcome data was included (van Lonkhuijzen et al., 2010). One
investigated the effect of educational meetings and workshops on professional
health workers behaviour (Forsetlund et al., 2009), and the others investigated the
effect of training programmes aimed at improving care of severely ill newborns and
children, and improving emergency obstetric care (Opiyo and English, 2010, van
Lonkhuijzen et al., 2010).


There were few robust studies from LMICs;



There was some evidence to suggest small improvements in health worker
knowledge related to training programmes aimed at improving emergency
obstetric care among skilled birth attendants, but that this for the most part
did not translate to improved behaviour;



There was some evidence to suggest small improvements in health worker
behaviour for newborn resuscitation following in-service training;



Evidence suggests that educational meetings may have small effects on
improved behaviour, but that these are unlikely to be sufficient to change
complex behaviour;



There was low-quality evidence from one study to suggest that in-service
training on the treatment of seriously ill newborns did not improve neonatal
mortality.

4.1.3 Weak programme management
One review assessed the effects of audit and feedback on the practice of
healthcare professionals, restricted to RCTs (Jamtvedt et al., 2003):


The majority of evidence was from high-income countries (4/118 from LMICs);



Small effects on knowledge and behaviour were found, and these were largest
when the baseline levels were low;



There is no evidence to suggest the use of audit and feedback as a mandatory
intervention to improve health worker behaviour.

4.1.4 Weak supervision
One review assessed the evidence of the effect of managerial supervision of health
workers on the quality of primary health care in LMICs, restricted to robust designs
(RCT, CBA, ITS) (Bosch-Capblanch et al., 2011):


Nine studies from LMICs in Africa, Asia and Latin America were included;



This review suggested that there were some small benefits to health worker
knowledge and practice, but not enough high quality evidence to advocate any
particular form of supervision;



There was evidence to suggest that monthly versus quarterly supervision did not
show improved results.
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4.1.5 Weak technical guidance together with weak programme management and
weak supervision
Three systematic reviews addressed at least two of the constraints of weak
technical guidance, weak programme management and weak supervision (OliveiraCruz et al., 2003, Rowe et al., 2012, Smith et al., 2009). Two were general in their
approach (Oliveira-Cruz et al., 2003, Rowe et al., 2012), and one focused on
malaria (Smith et al., 2009). All were restricted to studies from LMICs. Study design
inclusion criteria varied from any design to more robust methodologies. One review
is ongoing and results presented are preliminary (Rowe et al., 2012).


There were few robust studies and some reviews included a wide range of study
designs;



In-service training interventions to improve prompt and effective treatment of
fever in children under five years of age on their own did not show positive or
large effects, although combining training with job aids and frequent
supervision showed better results;



The authors highlighted that evidence on the sustainability of any changes in
knowledge or practice was lacking in relation to in-service training to improve
malaria case management;



Interventions to improve health worker skills (training, supervision, quality
assurance) showed mixed effects on improved health worker knowledge;



Training interventions targeting prescribing practices were generally positive;



Quality assurance interventions improved waiting times on the whole;



Management strengthening interventions did not tend to report outcomes of
service utilisation or coverage; however, it was suggested that process
indicators such as rational use of resources, data collection and use, and staff
morale had improved;



The authors highlighted that the evidence was insufficient with respect to
equity and whether interventions were successfully reaching the poor and
disadvantaged;



The authors summarised the effects of the absolute changes in process
outcomes of health worker practice using a median effect size, and many (40
percent of studies) showed a small effect size of <10 percentage point
increases;



Interim results suggest that interventions with numerous components (e.g.
training + job aids + supervision + community activities) have improved effects
and larger median effect sizes in comparison to studies with only one
component;



Studies that also include a community activity component also seem to have
improved effects.

4.2 Comparison of findings
We can make a number of observations based on the evidence synthesised in this
review, and on that available from other systematic reviews on linked topics.
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Evidence base for efficacy and effectiveness: This review, and others, have
emphasised the relative scarcity of studies carried out using robust study
designs to generate evidence of efficacy or effectiveness in LMICs. Furthermore
other reviews which undertook assessment of the quality of the evidence for
impact (e.g. lay health workers) concluded that the quality of the evidence for
impact is generally low to very low, as defined by the GRADE criteria. Other
reviews which had more inclusive inclusion criteria for study design,
commented on the difficult of comparing studies due to poor study quality and
variability in methods of measuring outcomes.



Outcomes: There is a focus on outcomes of health worker knowledge, with
fewer assessing health worker behaviour and very few assessing outcomes of
survival impact.



Technical guidance alone is insufficient: Although the authors of most other
reviews identified did not explicitly classify interventions by their components,
other reviews did emphasise that simple training interventions often did not
have positive or large effects on behaviour, and that interventions such as
educational meetings alone were insufficient to change complex behaviour. The
authors of other reviews highlighted that interventions including training were
more effective when training was included as part of a package of
interventions, combined with, for example, enhanced supportive supervision.



Shared characteristics of success: Our review also highlighted three other
characteristics in addition to moving beyond technical guidance alone. These
included: 1) sustained interaction; 2) local ownership through a focal point
person; and 3) feedback cycles. These findings were not specifically drawn out
in the results or conclusions of other systematic reviews.
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Table 4.1: Overview of systematic reviews of interventions to improve health service delivery in LMICs
Reference

Title

Setting
(Countries)

Study
designs

Number Participants
of
studies

Interventions

Supervision: site
visits from a
central level of
health system,
plus at least one
supervisory
activity
Educational
meetings
(conferences,
lectures,
workshops,
seminars,
symposia and
courses)
Interventions to
increase
proportion of
healthcare
professionals
working in rural
areas
Audit and
feedback

Bosch-Capblanch
(2011)

Managerial supervision
to improve primary
healthcare in low- and
middle-income countries

LMIC
(Africa,
Asia, Latin
America)

RCT, CBA,
ITS

9

Health
workers in
primary
healthcare in
LMICs

Forsetlund et al.
(2009)*

Continuing education
meetings and workshops:
effects on professional
practice and health care
outcomes

HICs and
LMICs. 12
studies in
Africa, Asia,
Latin
America

RCT
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Health
professionals
in high or
LMICs

Grobler et al.
(2009) *

Interventions for
increasing the proportion
of health professionals
practising in underserved
communities

HICs and
LMICs

RCT, CBA,
ITS

All qualified
healthcare
professionals

Jamvedt et al.
(2003) *

Audit and feedback:
effects on professional
practice and heath care
outcomes

HICs and
LMICs. 4
studies
were in
Africa or
Asia

RCT

None of
the 90
studies
met
study
design
criteria
118
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Healthcare
professionals

Outcomes

Adherence to
guidance

Compliance
with desired
practice

Recruitment;
Retention

Compliance
with desired
practice
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Reference

Title

Lewin et al. (2010)
*

Lay health workers in
primary and community
health care for maternal
and child health and the
management of
infectious diseases

Oliveira-Cruz et al.
(2003)

Approaches to
overcoming constraints
to effective health
service delivery

Opiyo and English
(2010) *

In-service training for
health professionals to
improve care of the
seriously ill newborn or
child in low and middleincome countries

Setting
(Countries)

Study
designs

Number Participants
of
studies

Interventions

HICs and
RCT
LMICs.16
trials from
10 countries
in Africa,
Asia, Latin
America and
the
Caribbean
LMICs in
Any
Africa, Asia,
Latin
America and
the
Caribbean

82

Lay health
workers
(without
formal
professional
certification)

Training of lay
health workers in
maternal and
child health and
infectious
diseases

Immunisation
uptake;
Breastfeeding;
Health
seeking; TB;
Under-five
mortality

56

Health
workers
within the
close-to client
health system

Management
system
strengthening,
training and
supervision,
introduction of
quality assurance
systems

LMIC. 1
study each
from Kenya
and Sri
Lanka

2

Health
professionals
responsible
for
management
and care of
seriously ill
newborn/child

In-service
training for the
care of seriously
ill newborns or
children

Efficient use
of inputs;
provider
knowledge;
client
perception of
service
quality;
utilisation;
coverage;
morbidity or
mortality
Adequate
initial
resuscitation;
Assessment of
breathing and
newborn care
practices

RCT, CBA,
ITS

76
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Reference

Title

Setting
(Countries)

Study
designs

Number Participants
of
studies

Interventions

Intervention
in the source,
recipient or both
countries that
could impact on
number of
professionals
emigrating
Interventions to
improve health
worker behaviour

Number of
nurses
migrating
from
Philippines to
the USA
annually

Traditional birth
attendant
training

Maternal
morbidity;
Maternal;
Perinatal;
Neonatal
mortality
Prompt and
effective
treatment for
malaria

Penaloza et al.
(2011) *

Interventions to reduce
emigration of health
care professionals from
low- and middle-income
countries

LMIC. 1
study from
Philippines

RCT, nonrandomised
CT, CBA, ITS

1

Health
professionals,
nationals of a
LMIC whose
graduate
training was
in an LMIC

Rowe et al. (2012) †

How can we achieve and
maintain high-quality
performance of health
workers in low-resource
settings?

LMIC

Studies with
comparison
groups

>500

Sibley et al. (2007)
*

Traditional birth
attendant training for
improving health
behaviours and
pregnancy outcomes

RCT, CBA,
ITS

4

Smith et al. (2009)

Provider-side
interventions to improve
malaria treatment

LMIC. All
studies from
rural LICS in
Asia, Africa
and Latin
America
LMIC. 13
African
malariaendemic
countries

Health care
workers
including
community
and lay health
workers
Traditional
birth
attendants

RCT, ITS,
16
CBA
uncontrolled
BA,
controlled
after
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Providers
responsible
for dispensing
antimalarials
in malaria
endemic
LMICs

Interventions
targeting
provider
knowledge or
behaviour

Outcomes

Health worker
practices;
patient
outcomes;
costs
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Reference

van Lonkhuijzen et
al. (2010)

Title

Interventions to improve
quality of emergency
obstetric care

Setting
(Countries)

Study
designs

LMICs (Asia, Any
Africa, Latin
America)

Number Participants
of
studies

Interventions

Outcomes

38

Postgraduate
training
programmes
aimed at
improving
emergency
obstetric care

Knowledge
and skills

Skilled birth
attendants
(WHO
definition)

* Summaries for these reviews are available from the SUPPORT Collaboration: www.supportsummaries.org;
† This systematic review is ongoing and reported findings are interim results.
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5.1 Summary of findings
Findings from this review suggest that studies of interventions which strengthened
other elements of the health service delivery in addition to technical guidance, as
well as community mobilisation and interventions at the health sector policy and
strategic management level, showed more consistent improvement on quality of
care and counselling, than those using technical guidance alone.
Supply-side interventions that appeared to have no, little, or substantially mixed
effects on quality of care included:


providing access to guideline information electronically;



providing access to and training in algorithms for malaria management only,
without the addition of training in microscopy;



providing training for antimalarial drug counselling in the absence of other
supportive interventions;



providing training for nutritional counselling in the absence of other supportive
interventions.

Supply-side interventions that appeared to have a positive effect on quality of care
included:


text message reminders (with motivational quotes) for malaria case
management;



training for malaria case management, when combined with community
awareness, supervision and referral mechanisms;



job aids for antenatal counselling when combined with supervision and a focus
on institutional adaptations required to incorporate the use of job aids;



IMCI training, when implemented in combination with enhanced supervision
that incorporated training of supervisors, job aids, use of data and face-to-face
supportive supervision, in repeated cycles of assessment,
examination/feedback and planning (Plan-Do-Study-Act-Plan cycle);



implementation of guidelines, when delivered using training, enhanced
supportive supervision, a focal person to troubleshoot problems on site, and
repeated progress surveys with face-to-face feedback and planning sessions
(Plan-Do-Study-Act-Plan cycle);



quality improvement, when combined with training, supervision, repeated
progress surveys with time frames and named individuals identified against
decisions/plans made during face-to-face meetings with all health facility staff,
and district level representation (Plan-Do-Study-Act-Plan cycle);



implementation of full IMCI guidelines, incorporating training, supervision and
discussion of how to overcome barriers to implementation, wider health system
strengthening at the health sector policy and strategic management level, and
community mobilisation.
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5.2 Characterising interventions
We used a framework suggested by Hanson and colleagues (2003) to characterise
included interventions to improve health service delivery by front-line workers in
LMICs. We suggest that this type of approach is useful, not only for synthesising
findings across studies (Anderson et al., 2011, Shepperd et al., 2009), but also to
help inform policy makers in deciding what elements of an intervention are
applicable and sufficient in their context.
Characterising the interventions in this way illuminates the ‘black box’ of
strengthening health service delivery (Murray and Frenk, 2000). We suggest that,
along with detailed reporting of context and implementation processes, as
recommended by the MRC in its guidelines for the evaluation of complex
interventions (Craig et al., 2008), such characterisation is an essential first step for
moving from questions of effectiveness to health system and policy research
questions of ‘what happened, how, and why’ or why not (Sheikh et al., 2011).
Our experience in conducting this review suggests that future evidence synthesis of
large-scale delivery of complex public health interventions would benefit from
improved consistency of reporting of the implementation process by included
studies (Craig et al., 2008, Oakley et al., 2006); recommendations for reporting are
available from the Standards for Quality Improvement Reporting Excellence
(SQUIRE) guidelines, which suggest a 19-point checklist (Davidoff et al., 2009).
Some recommendations to highlight include:


description of the local problem: the nature and severity of the specific
local problem or system dysfunction;



intended improvement: the specific aim of the proposed intervention; and
who and what triggered the decision to make changes, and why now;



specification of the way the elements of the local care environment
considered most likely to influence change were identified and
characterised;



intervention: description of the component parts in sufficient detail that
others can reproduce it;



description of the planning and implementation of the intervention;



evaluation methods: description of plans for assessing how to measure dose
or intensity of exposure and how well intervention was implemented;



logic model: description of the mechanisms by which the intervention
components were expected to cause changes, and plans for testing whether
those mechanisms were effective.

5.3 Potential pathways of effect and mapping the evidence base
A simple framework of the potential pathway between health system strengthening
and outcomes was presented in Figure 2.2. The findings from the 12 included
studies were used map out what sections of the framework have evidence available
from this review (Figure 5.1). This framework is still simplistic and addresses only
health service delivery (Hanson et al., 2003); certain pathways are not addressed
by this review and are shown in the figure as dashed grey lines.
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The evidence base for quality outcomes is the largest, with the majority of
studies reporting this outcome (green line).



This review found no or sparse evidence of interventions delivered at scale and
evaluated robustly for outcomes of access or equity (red lines).



Findings from the review showed some mixed evidence on a wide range of
coverage indicators, which vary in how closely they relate to measures of
disease prevalence or incidence (amber lines).

Evidence for survival impact was limited to two studies, both of Integrated
Management of Childhood Illness, which showed positive but not statistically
significant associations with mortality in under-fives.
Logic models have been used in the assessment of other health strengthening
interventions (Adam et al., 2012). Interesting examples include work by Huicho and
colleagues (2010) in relation to the recruitment and retention of health workers in
underserved (rural/remote/poor) areas. van Olmen and colleagues (2012a) have
drawn specifically on theory-driven evaluation to guide the development and use of
logic models for health systems research. They have used this approach in
evaluation of interventions - for example work undertaken by van Belle and
colleagues (2010) on evaluation of an intervention to improve the continuity of
care in reproductive health in three West African settings.
We also suggest that it may be of use to policy makers to map out assumptions
about inputs and processes (including situation analysis, implementation and others
recommended in the SQUIRE guidelines and highlighted above), that can be
monitored during implementation, as well as guiding the evaluation of a
programme to strengthen health service delivery (World Health Organization,
2010a).
Gaps highlighted in this review from the mapping exercise to the logic model, are
likely to require a number of approaches, ranging from robust effectiveness
evidence on survival impact to contextual detail and a range of methodological
approaches. Some recommendations have been recently outlined by Gilson and
colleagues, including a focus on strategies as approaches to research that use the
most appropriate method for the research question (Gilson, 2012). The handbook
points to seven suggested strategies and includes examples of each of these.
An overview of the seven suggested strategies is shown below:
1.

Cross-sectional perspectives: focused on one point in time and may use
qualitative, quantitative or mixed methods, including triangulation from
multiple data sources. These require relatively few resources.

2.

The case-study approach: exploring within the real-world setting and using
multiple sources of evidence. This approach is relevant to health systems
research, as the importance of context is large, there are also likely to be
multiple interpretations and perspectives that could be important to
capture, and it is amenable to examining the relationships between actors.

3.

The ethnographic lens: adaptations of ethnographic methods such as
participant observation focusing on groups of practitioners in their
socialised professional settings and organisations.

81

Effectiveness of interventions to strengthen national health service delivery on coverage,
access, quality and equity in the use of health services in low and lower middle income
countries

4.

Advances in impact evaluation: focusing on impact as a causal mechanism,
rather than an epidemiological definition of impact, as for example,
mortality. Moving beyond experimental designs to other methodologies for
establishing a counterfactual, with an emphasis on external
validity/generalisability.

5.

Investigating policy and system change over time: including longitudinal
designs with repeated measures, but also historical research methods and
policy analysis.

6.

Cross-national analysis: due to worries about generalisability and
applicability, cross-national analyses have been suggested, although due to
scale, complexity and cost these are relatively uncommon.

7.

Action research: principally a qualitative interactive inquiry process
implemented in a collaborative context with data-driven analysis.
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Figure 5.1: Potential pathways of effect and mapping the evidence base
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5.4 Shared characteristics of success
Findings from synthesising the effectiveness evidence show that of the eleven
studies that reported quality outcomes, eight showed substantial and consistent
improvement following the intervention.
All seven studies classified in categories B and C, were successful in terms of
improving quality, while only one of the four studies in category A that measured
quality was successful. This suggests that interventions that moved beyond access
to information and training alone (i.e. improving technical guidance) to incorporate
activities to strengthen other components of health service delivery or other levels
at which constraints may act showed improved results in terms of quality of care.
This finding is particularly apparent for outcomes of quality of health care.
However, it can only loosely be extended to outcomes of coverage, and evidence
for the effectiveness of included interventions on survival impact is currently
statistically inconclusive, although non-significant trends were reported.
Similar evidence to suggest that wider elements of health service delivery at the
health policy and strategic management level are important in delivering health
services effectively at scale has recently been reported by Goga and colleagues in
their study of challenges with scaling up IMCI, which principally drew on reporting
from key informants from 27 LMICs implementing IMCI (Goga and Muhe 2011).
Within these eight studies, we identified some shared characteristics relating to
the interventions, based on the published descriptions. These have been broadly
summarised into four characteristics, and Table 5.1 shows the distribution of these
characteristics across the eight studies.
The shared characteristics
1. Sustained interaction: studies with repeated interactions between the intervention
and the health worker, and those that had continued interaction over a substantial
period of time tended to show more consistently positive findings.
2. Local ownership through a focal point person: many of the studies reporting
successful outcomes incorporated an individual, often an existing health facility
staff member, to act as the on-site point person for the intervention, which seemed
to be important in fostering ownership of the intervention by participating
facilities.
3. Feedback cycles: studies that incorporated feedback to health staff, often through
continued supportive supervision or problem solving, although sometimes through
interim monitoring and assessments, showed more consistently positive findings.
4. Beyond the health facility: many of the studies reporting successful quality
outcomes, included aspects of the intervention that went beyond clinical
management and targeted management, supervision and wider systems
management (e.g. record keeping, supplies monitoring) at the health facility level,
but also linked these processes and their findings to management and planning
systems beyond the health facility, for example to the district.
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Table 5.1: Shared characteristics of success
Intervention
category

(A)
Strengthening
weak technical
guidance only

(B) Strengthening weak technical guidance and other
elements of the service delivery level

Study and
reference

Kenya

Benin

Benin

(Zurovac et
al., 2011)

(Jennings et
al., 2010)

(Rowe et
al., 2009)

SMS malaria

ANC job
aids:

Post IMCI
supervision

Sustained
interaction



Guinea and
Kenya
(Bradley and
Igras, 2005)
Health centre
quality
improvement

Kenya

Mali

Tanzania

Bangladesh

(Ayieko et al.,
2011)

(Winch et
al., 2003)

(Arifeen et
al., 2004a, b)

Implementation
of guidelines

Community
treatment of
malaria

(Armstrong
Schellenberg et
al., 2004a, b)







Local
ownership
through a
focal point
person









Feedback
cycles













Beyond the
health
facility
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(C) Strengthening weak technical guidance and
other elements of the service delivery level or
other levels on which there are constraints to
improving access to health care



IMCI

IMCI
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5.5 Limitations to this review
5.5.1 Search strategy
Constructing search strategies and choosing appropriate search terms for health
systems research is considerably less straightforward than for clinical interventions.
There is also a balance to be achieved between sensitivity and specificity; although
it is essential to maximise exposure of reviewers screening citations to any studies
that are potentially eligible, this must be balanced with feasibility. The number of
citations is comparable with many of the other systematic reviews in this area that
were summarised above. An exception is the wide-ranging, comprehensive review
underway by Rowe and colleagues, who have searched almost 45 electronic sources
and screened over 105,000 citations, albeit over a period of six years. As such, we
do not think that the search strategy employed in this review is a serious
limitation.
5.5.2 Grey literature
Considerable in-country effort is ongoing to improve health service delivery in
LMICs, often occurring in partnership between ministries of health and numerous
multi-, bi-lateral and funding organisations, including but not limited to The World
Bank, USAID, The Global Alliance for Vaccines and Immunization (GAVI), The Global
Fund to Fight AIDS, Tuberculosis and Malaria, The UK Department for International
Development (DfID), and Management Services for Health (MSH) (Vujicic et al.,
2012). This review highlights that the accessible evaluations to address questions of
effectiveness of approaches to strengthen health service delivery implemented at
scale in LMICs using robust designs are considerably fewer.
However the search strategy devised did not perform well in identifying grey
literature, which could introduce bias. This may have an impact on the
completeness of the findings of this review in relation to the first objective of
describing and characterising interventions to improve health service delivery, as
the type of evaluation excluded from this review, particularly that which may be
found more prominently in the grey literature, may provide additional and
different categories of interventions to improve health service delivery. As such,
additional learning for objective one of this review may be available using different
review criteria. For a systematic review focusing on effectiveness, this may be less
problematic, but could be very important when considering questions of
implementation, examining barriers to and facilitators of implementation, and
applicability to other contexts.
5.5.3 Inclusion criteria: study design
This review identified few studies meeting the inclusion criteria, although the
numbers are not dissimilar to other systematic reviews that focused on robust
study designs in LMICs. As evidenced by other systematic reviews summarised,
restricting the focus to LMICs reduces the evidence base available. However, the
most substantial effect on number of studies included is from restrictions in study
design. This was necessary to address questions of effectiveness, but nonetheless
highlights that there are still improvements to be made to the rigour with which
health systems interventions in LMICs are evaluated.
In terms of addressing questions of effectiveness, controlled studies provide high
internal validity, and may answer questions of whether an intervention worked
under specified circumstances. However, randomised methodologies, even cluster
studies, are frequently not the most feasible, practical or desirable study design to
evaluate interventions delivered at scale. They may also have low external validity
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(generalisability), particularly for the evaluation of complex interventions.
Therefore, in considering wider health systems research and policy implementation
questions, which may include questions of the operational success of interventions,
assessment of how and why an intervention worked, identifying whether the
intervention will work in other settings, or allowing clear lessons across studies to
be identified, additional study designs are required, as well as detailed information
on context (Victora et al., 2011).
5.5.4 Inclusion criteria: scale
This review was unique in restricting inclusion criteria to studies carried out ‘at
scale’, defined as in at least one district. Three papers which underwent full-paper
review were excluded due to insufficient scale (Bhunia et al., 2010, Darmstadt et
al., 2010, Hermida and Robalino, 2002); in addition, another three studies were
excluded at title and abstract screening stage due to insufficient scale (Bhutta et
al., 2008, Brown et al., 2008, Penny et al., 2005). Dr Alexander Rowe kindly
provided us with a copy of the included public health sector (i.e. state delivery)
studies included in his much more wide-ranging review (covering interventions to
address constraints at the household, community, health service delivery and
health sector policy and strategic management levels). By examining this list, we
identified a further three studies that would have met our review’s inclusion
criteria except for that of scale, but which were not found using our search
strategy (Biai et al., 2007, Johnson et al., 2002, Lueveswanij et al., 2000).
Therefore, although removing the restriction of scale would have included at least
nine additional studies, this could still not be said to result in a review that would
constitute a wide evidence base.
Furthermore, ‘at scale’ is not a precisely defined term, and in this review, a
pragmatic definition of at scale was used, referring to implementation at the
district level. In practice, experience from only one or a few districts may not be
sufficient to elucidate questions beyond efficacy and effectiveness.
5.5.5 Time period, language, and analysis
Some relevant evidence may have been missed due to restricting the time frame of
this review to studies published from 2000 onwards; however, given the focus of
this review on interventions delivered at scale, this time period was informed by
the increased interest in scaling up in the past decade (Mangham and Hanson,
2010).
Finally, although no language restrictions were applied to the search strategy, the
search terms used were in English, and we observed that few Spanish-language
citations were retrieved. It is likely therefore that relevant evidence from Latin
America is missing, and it is difficult to conclude how applicable findings from this
review are to low and lower middle income countries outside Africa and Asia.
We also highlight some limitations to our analysis. Due to the broad range of
included interventions and outcomes, meta-analysis was not appropriate. Data
were aggregated instead based on narrative synthesis using a thematic summary
approach (Thomas et al., 2012). The broad nature of the systematic review
question and the focus on the effectiveness of interventions did not enable
detailed logic frameworks for each intervention that identified and illustrated
interim processes and outputs between intervention inputs and assessed outcomes.
The thematic summary approach is susceptible to pitfalls of ‘vote counting’;
however, we have tried to guard against this in our overall synthesis and
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maintained a focus on the quality of studies, rather than simply on the number of
studies (Waddington et al., 2012).
5.6 Use of systematic reviews in health systems research
In addition to the limitations of this review, it is important to reflect on the role of
systematic reviews within health systems research more generally.
Systematic reviews and meta- analyses were developed during the 1970s to
examine relatively simple, often pharmaceutical interventions and their effect on
patient clinical outcomes. It remains that the most simply synthesised evidence is
obtained from reviewing simple interventions. However, important questions in
health often relate to more complex interventions, and these are of interest to
policy makers.
The past five years or so have seen the application of systematic review
methodology to health systems and development interventions relevant to policy
making (White and Waddington, 2012). They suggest three areas to which
systematic reviews of such interventions may contribute:
1. defining and framing a problem;
2. assessing potential policy options;
3. identifying implementation considerations for selected policy options.
They highlight that crucial within this is specifying the role a systematic review will
fulfil for policy-makers and other stakeholders. It is possible then for methodology
experts to work with policy makers to determine an appropriate strategy to
attempt to fulfil this role. Snilstveit and colleagues highlight that a tension can
exist between the broad questions that a policy maker needs answered in a timely
fashion to inform and contribute to important decision-making processes, and
defining a question amenable to systematic review methodology (Snilstveit, 2012).
Adaptations to traditional systematic review methodology can be made to fit the
three purposes outlined. For example, scoping reviews using robust methodology
but not adhering to strict systematic review criteria, or rapid reviews of existing
systematic reviews, may be a helpful and timely way of defining and framing a
problem, and identifying what is already known about an area (Stewart et al.,
2012).
Systematic reviews themselves may also contribute to assessing potential policy
options by serving as a type of ‘audit’ of the evidence base (White and
Waddington, 2012). However, within this, it is important to identify which evidence
base is of use to policy makers (Petticrew and Roberts, 2006):


Is this the efficacy and effectiveness evidence base of a relatively narrowly
defined intervention whose impact or effect on a narrowly defined outcome or
small set of outcomes can be numerically summarised with meta-analysis?




This scenario is close to the traditional pharmaceutical role of systematic
reviews and meta-analysis.

Or is this the evidence base of a wide set of interventions on a number of
outcomes?
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In this case, it is important to relax study design criteria in order to avoid
‘empty’ reviews. Criteria can still be set to determine the types of studies
of appropriate rigour to answer the question asked. There may be
challenges in systematically assessing the quality of these study designsalthough some guidance exists (Higgins and Green, 2011, Waddington et al.,
2012).

These types of systematic review may be useful in highlighting gaps in the evidence
base. However, in this scenario, the importance of identifying literature from grey
sources and databases outside the well-known and frequently used medical
databases is even more important. As is using search strategies that are
appropriate to the sources searched; indexing applied within medical databases is
not standard across other data sources (Snilstveit, 2012).
It is feasible within efficacy or effectiveness reviews of a narrowly defined
intervention to extend the systematic review to what Snilstveit and colleagues
term ‘effectiveness plus’, by additionally identifying, extracting and synthesising
evidence on not only ‘what’ works, but expanding the review to questions of
‘how’, why’, ‘under what circumstances’ and ‘for whom’ (Snilstveit, 2012). This
can expand the role of systematic reviews to the third of White’s categories identifying implementation considerations for selected policy options (White and
Waddington, 2012).
However, this requires appropriate searching and locating of relevant evidence,
which may be a different strategy to that for identifying the effectiveness
evidence. It probably involves the inclusion of qualitative data and information
from sources (e.g. protocols) that may be hard to access, and contact with authors
and researchers directly. Methods for assessing the quality of these study designs
and data are less well developed in some cases, and generally less well known.
In addition, Snilstveit and colleagues recommend the incorporation of theory into
such systematic reviews by the explicit inclusion of a logic model or causal pathway
analysis, and mapping the evidence along this (for example, Stewart et al., 2012).
However, this requires a relatively narrow focus in terms of intervention and
outcomes.
Snilstveit and colleagues highlight that for these types of ‘effectiveness plus’
systematic reviews, that reporting of the interventions must be detailed,
information on the implementation process and fidelity of implementation must be
documented, and systematic and detailed documentation of context is necessary in
order for policy makers and other stakeholders across a variety of settings to draw
out lessons of applicability (whether the intervention, as implemented, can be
implemented in a new setting) and transferability (whether the study findings can
be replicated in a new setting) (Snilstveit, 2012).
This review sits mostly within the second area of contribution identified by White
and colleagues, of assessing potential policy options, and specifically assessing
those where evidence for effectiveness from at-scale implementation in low and
lower middle income countries is available. The review question challengingly sat
between an emphasis on evidence for effectiveness, but without being restricted
to a narrowly defined set of interventions and one or few primary outcomes, with
quite a range of interventions and outcomes targeted. This review has highlighted
that the evidence base for outcomes of quality is largest, but that the evidence
base for other outcomes, including survival impact, is scarce in the published
literature. Interventions were too diverse to summarise using meta-analysis;
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however, effectiveness was summarised using narrative synthesis and the
interventions characterised using a framework to enable comparisons across
interventions. Interventions were too diverse to map out a detailed logic model or
interim steps within a causal pathway. This review does not extend to fulfil the
role of an ‘effectiveness plus’ systematic review, but efforts have been made to
draw attention to shared characteristics of success across the 12 included studies,
to provide some lessons in applicability and transferability.
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6. Implications
We anticipate that users of this research will include donor agencies, academics
and others, and acknowledge that they will want to undertake a process of
interpretation and application of the results of this review. However, on the basis
of our findings we draw out implications for policy makers and for research in Table
6.1.
Table 6.1: Implications for policy makers and for research
Observation from this
and/or other systematic
reviews

Implications for policy
makers

Implications for research

Few studies assess survival
impact, with outcomes of
health worker knowledge
and behaviour more common

Knowledge on impact
remains low. There is some
evidence on under-five and
neonatal mortality from
fully-implemented IMCI (i.e.
not only the training
components) from this
review, and of using lay
health workers from other
systematic reviews

If knowledge of impact is
required, it needs to be
measured, or things that will
allow us to model it need to
be measured, e.g. using the
Lives Saved tool (LiST)4
Logic frameworks are useful
for helping to think through
and test causal pathways

Policy makers should
determine the desired
and necessary level of
evidence, and whether
evidence of impact is
necessary
Technical guidance alone is
insufficient

Interventions to improve
health worker knowledge
and behaviour should move
beyond didactic training

If it is useful to policy
makers to identify what
additional components are
essential/ sufficient to
improve behaviour,
alternative strategies must
be compared

Quality of the evidence

The quality of the evidence
available from studies in
LMICs, based on GRADE
criteria, is generally low

If it is appropriate, studies
designed to generate
moderate- to high-quality
evidence should be
undertaken in LMICs

It is necessary to

Why, how, for whom, under
what circumstances

4

determine the
appropriate desired level
of quality to inform policy

These studies should also
take into consideration the
points below

This type of information will
help address questions of
applicability and
transferability to other

Studies should incorporate
careful documentation and
reporting of implementation,
including fidelity and

http://www.jhsph.edu/departments/international-health/IIP/list/
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Observation from this
Implications for policy
Implications for research
and/or other systematic
makers
reviews
settings than that of the
original study

adaptations
Careful reporting of context,
barriers and facilitators to
implementation is needed
Qualitative methods should
be incorporated as core
elements of the design and
evaluation of complex
interventions

The use of theory

Evidence is required on
sustainability, costeffectiveness, acceptability,
equity

Theory and logic models of
causal pathways are not
frequently used

The incorporation of theory
and logic models should be
encouraged

These may help to address
questions of applicability
and transferability to other
settings than that of the
original study

A holistic approach to
designing and evaluating
health system interventions
may be useful

Evidence in these other key
aspects that are relevant to
decision making are lacking

In addition to a focus on
outcomes beyond health
worker knowledge and
behaviour, studies should
consider including these
outcomes
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Appendix 1.2: Inclusion and exclusion criteria
Inclusion criteria
Population:


Low and lower middle income economies as defined by the World Bank (see
list in Appendix 2);



Front-line health workers, i.e. health care personnel, including community
health workers, delivering state-provided health care services to a targeted
(e.g. child or maternal) or general population.

Interventions:


Study described an intervention delivered at scale (in at least one district);



Study included health services delivered by state providers in low or lower
middle income countries;



Study included a supply-side intervention to improve the health services
provided by front-line workers during their interaction with users, for
example, pre-service training, in-service training, supervision, guideline and
protocol dissemination, reminders, quality improvement, quality assurance,
audit and feedback, and checklists;



Interventions which additionally addressed other constraints at the health
service delivery level (i.e. shortage or distribution of staff; programme
management and supervision; drug and medical supplies; equipment and
infrastructure (Hanson et al., 2003), in addition to technical guidance
(Table 1.1).

Outcomes:


Study reported at least one of the following outcomes: survival impact,
coverage, access, quality, equity.

Study design:


Study was one of the following designs: RCT, CRT, CT, CBA or ITS.

Exclusion criteria
Interventions:





Interventions targeting the introduction of new services, or the testing of
novel delivery strategies;
Interventions addressing supervision alone, where supervision was not one
element within a multi-faceted intervention to improve the process of
delivery of health services that met the inclusion criteria, as a
comprehensive review of supervision in LMICs exists (Bosch-Capblanch et
al., 2011).
Interventions to strengthen health systems that were targeted at levels
other than the service delivery level (i.e. community or household level;
health sector policy and strategic management level; public policies cutting
across sectors; or environmental and contextual characteristics), except
where these also included interventions targeted at the health services
delivery level (Hanson et al., 2003).
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In order to arrive at this final search strategy, we used an iterative process within
MEDLINE. We began with a very wide range of search terms, including key words
and thesaurus terms. For example our first search (see Appendix 3: Initial MEDLINE
search strategy) included thesaurus terms; AND keywords, including ‘improve,
increase, enhance’; AND developing countries; AND study designs. When limited to
the review period (2000-2011) in MEDLINE, 5,297 records were returned. Screening
1,000 of these returned four records that met inclusion criteria, a success rate of
0.4 percent.
As double screening potentially over five thousand records from each of the three
databases was not practical, and as we wished to retain the process of double
screening due to the complex nature of the interventions, we took the pragmatic
decision to refine our initial search strategy. Papers known to the review authors,
as well as those identified during the initial screen, were used to refine the
strategy by mapping how these known papers were indexed within MEDLINE. This
allowed: some thesaurus terms to be removed; the removal of MESH term explosion
from some thesaurus terms; the removal of free-text keywords (e.g. ‘improve’);
and the consolidation of terms relating to study design that also included the
removal of free-text key words, e.g. ‘comparison’, as they overlapped in indexing
with thesaurus terms and study design classifications that were retained.
The final MEDLINE search strategy is shown below.
1. "Delivery of Health Care"/or delivery of health care, integrated/
2. health personnel/ or allied health personnel/ or community health aides/ or
nurses/ or pharmacists/ or physicians/
3. health services/ or community health services/ or child care/ or infant care/ or
intensive care, neonatal/ or perinatal care/ or child health services/ or exp
maternal health services/ or immunization programs/ or mass vaccination/ or
vaccination/ or rural health services/
4. quality assurance, health care/
5. or/1-4
6. (randomized controlled trial or controlled clinical trial or clinical trial or
evaluation studies or comparative study or multicenter study).pt.
7. research design/ or follow-up studies/ or prospective studies/ or cluster
analysis/ or longitudinal studies/ or intervention studies/
8. 6 or 7
9. (letter or editorial or comment or review or case study or news).pt.
10. 8 not 9
11. (animals not (humans and animals)).sh.
12. 10 not 11
13. Angola/
105

Effectiveness of interventions to strengthen national health service delivery on coverage,
access, quality and equity in the use of health services in low and lower middle income
countries

14. Armenia/
15. Belize/
16. Bhutan/
17. Bolivia/
18. Cameroon/
19. Cape Verde/
20. China/
21. Congo/ or "Democratic Republic of the Congo"/
22. Cote d'Ivoire/
23. Djibouti/
24. Ecuador/
25. Egypt/
26. El Salvador/
27. "Georgia (Republic)"/ or Georgia/
28. Guatemala/
29. Guyana/
30. Honduras/
31. Indonesia/
32. India/
33. Iraq/
34. Jordan/
35. Micronesia/
36. Lesotho/
37. Indian Ocean Islands/
38. Moldova/
39. Mongolia/
40. Morocco/
41. Nicaragua/
42. Nigeria/
43. Pakistan/
44. Papua New Guinea/
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45. Paraguay/
46. Philippines/
47. Samoa/
48. Atlantic Islands/
49. Senegal/
50. Sri Lanka/
51. Sudan/
52. Swaziland/
53. Syria/
54. Thailand/
55. East Timor/
56. Tonga/
57. Tunisia/
58. Turkmenistan/
59. Ukraine/
60. Uzbekistan/
61. Vanuatu/
62. Vietnam/
63. Yemen/
64. 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or
27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41
or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or
56 or 57 or 58 or 59 or 60 or 61 or 62 or 63
65. Afghanistan/
66. Bangladesh/
67. Benin/
68. Burkina Faso/
69. Burundi/
70. Cambodia/
71. Central African Republic/
72. Chad/
73. Comoros/
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74. congo/ or "democratic republic of the congo"/
75. Eritrea/
76. Ethiopia/
77. Gambia/
78. Ghana/
79. Guinea/ or Equatorial Guinea/
80. Haiti/
81. Kenya/
82. "Democratic People's Republic of Korea"/
83. Kyrgyzstan/
84. Laos/
85. Liberia/
86. Madagascar/
87. Malawi/
88. Mali/
89. Mauritania/
90. Mozambique/
91. Myanmar/
92. Nepal/
93. Niger/
94. Rwanda/
95. Sierra Leone/
96. Melanesia/
97. Somalia/
98. Tajikistan/
99. Tanzania/
100. Togo/
101. Uganda/
102. Zambia/
103. Zimbabwe/
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104. 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or 77 or 78
or 79 or 80 or 81 or 82 or 83 or 84 or 85 or 86 or 87 or 88 or 89 or 90 or 91 or 92 or
93 or 94 or 95 or 96 or 97 or 98 or 99 or 100 or 101 or 102 or 103
105. 64 or 104
106. developing countries/
107. 105 or 106
108. 5 and 12 and 107
109. limit 108 to yr="2000-2011"
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1. Angola/
2. Armenia/
3. Belize/
4. Bhutan/
5. Bolivia/
6. Cameroon/
7. Cape Verde/
8. China/
9. Congo/ or "Democratic Republic of the Congo"/
10. Cote d'Ivoire/
11. Djibouti/
12. Ecuador/
13. Egypt/
14. El Salvador/
15. "Georgia (Republic)"/ or Georgia/
16. Guatemala/
17. Guyana/
18. Honduras/
19. Indonesia/
20. India/
21. Iraq/
22. Jordan/
23. Micronesia/
24. Lesotho/
25. Indian Ocean Islands/
26. Moldova/
27. Mongolia/
28. Morocco/
29. Nicaragua/
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30. Nigeria/
31. Pakistan/
32. Papua New Guinea/
33. Paraguay/
34. Philippines/
35. Samoa/
36. Atlantic Islands/
37. Senegal/
38. Sri Lanka/
39. Sudan/
40. Swaziland/
41. Syria/
42. Thailand/
43. East Timor/
44. Tonga/
45. Tunisia/
46. Turkmenistan/
47. Ukraine/
48. Uzbekistan/
49. Vanuatu/
50. Vietnam/
51. Yemen/
52. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16
or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or
31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45
or 46 or 47 or 48 or 49 or 50 or 51
53. Afghanistan/
54. Bangladesh/
55. Benin/
56. Burkina Faso/
57. Burundi/
58. Cambodia/
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59. Central African Republic/
60. Chad/
61. Comoros/
62. congo/ or "democratic republic of the congo"/
63. Eritrea/
64. Ethiopia/
65. Gambia/
66. Ghana/
67. Guinea/ or Equatorial Guinea/
68. Haiti/
69. Kenya/
70. "Democratic People's Republic of Korea"/
71. Kyrgyzstan/
72. Laos/
73. Liberia/
74. Madagascar/
75. Malawi/
76. Mali/
77. Mauritania/
78. Mozambique/
79. Myanmar/
80. Nepal/
81. Niger/
82. Rwanda/
83. Sierra Leone/
84. Melanesia/
85. Somalia/
86. Tajikistan/
87. Tanzania/
88. Togo/
89. Uganda/
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90. Zambia/
91. Zimbabwe/
92. 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or
67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or 77 or 78 or 79 or 80 or 81
or 82 or 83 or 84 or 85 or 86 or 87 or 88 or 89 or 90 or 91
93. 52 or 92
94. Developing Countries/
95. 93 or 94
96. health communication/ or health manpower/ or exp health personnel/ or
health promotion/
97. "delivery of health care"/ or health/ or public health/ or health facilities/ or
rehabilitation centers/ or allied health personnel/ or health services/ or economic
development/ or "marketing of health services"/ or health planning/ or singlepayer system/ or state medicine/ or regional health planning/ or health planning
organizations/ or home care agencies/
98. (improv* or increas* or enhanc* or advanc* or ameliorat* or amend* or augment*
or better or boost* or develop* or elevat* or help* or lift or polish or progress* or
promot* or rais* or recover* or refin* or upgrad*).ab,ti.
99. (randomized controlled trial or controlled clinical trial or clinical trial or
evaluation studies or comparative study).pt.
100. ("random*" or "placebo*" or trial or experiment* or intervention* or pre test or
pretest or post test or posttest or preintervention or postintervention or time
series or cross over or crossover or factorial* or latin square or assign* or allocat* or
volunteer* or control* or compar* or prospectiv* or impact* or effect* or chang* or
evaluat*).tw.
101. drug therapy.fs.
102. research design/ or follow-up studies/ or prospective studies/ or cross over
studies/
103. groups.ab.
104. 99 or 100 or 101 or 102 or 103
105. 96 or 97
106. (animals not (humans and animals)).sh.
107. 104 not 106
108. 107 and 105 and 98 and 95
109. limit 108 to yr="2000-2011"
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Appendix 4: Screening template

Type of study
Q1. Is this study any of:


Individually-randomized controlled trials (RCT)



Cluster randomized trials (CRT), including randomized stepped wedge
designs



Non-randomized cluster trials (CT) with at least two intervention sites and
two control sites



Controlled before-and-after studies (CBA), with at least two intervention
sites and two control sites



Interrupted time series studies (ITS) where the timing of the intervention is
clear and at least three time points before and after the intervention are
available



YES: GO TO NEXT QUESTION
NEXT QUESTION

NO: EXCLUDE

UNCLEAR: SEE

NO: EXCLUDE

UNCLEAR: SEE

Participants
Q2. Is this study set in a relevant country?


YES: GO TO NEXT QUESTION
NEXT QUESTION

Q3. Does this study include front-line health care workers from the
public/government sector?


YES: GO TO NEXT QUESTION
NEXT QUESTION

NO: EXCLUDE

UNCLEAR: SEE

Interventions
Q4. Does the study include an intervention that aims to improve service delivery at
the interface between front-line workers and health service users?


YES: GO TO NEXT QUESTION
NEXT QUESTION

NO: EXCLUDE

UNCLEAR: SEE

Q5. Does the study include an intervention for front-line health workers from stateprovided health care services?


YES: GO TO NEXT QUESTION
NEXT QUESTION

NO: EXCLUDE

UNCLEAR: SEE

Q6. Does the study include an intervention that targets the supply-side of service
provision, delivered at the operational level of health service delivery?


YES: GO TO NEXT QUESTION
NEXT QUESTION

NO: EXCLUDE
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UNCLEAR: SEE

Q7. Is the intervention to improve delivery of health services implemented in at
least one district (i.e. at scale)?


YES: GO TO NEXT QUESTION
NEXT QUESTION

NO: EXCLUDE

UNCLEAR: SEE

Outcomes
Q8. Does this study report at least one of the following outcomes:


Impact (mortality or disease prevalence/incidence)



Coverage



Access



Quality



Equity

YES: INCLUDE NO: EXCLUDE UNCLEAR: REFER TO FULL PAPER FOR CLARIFICATION
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Appendix 5: Data extracted



Details of the publication;



Study design, sample size, duration, timing of assessment;



Country, scale of implementation;



Characteristics of the study population, health workers and recipient
population;



Characteristics of the intervention and comparison groups, including: cointerventions, other health system strengthening interventions, health
system level of implementation, front-line workers receiving intervention,
implementers delivering the intervention, duration of intervention, length
between intervention and evaluation, style and content of training,
reported fidelity of implementation;



Reported outcomes of survival impact, coverage, access and quality,
including stratification of these by socio-economic status and other
measures of equity where available;



Risk of bias and quality of the evidence.
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Appendix 6: Reasons for exclusion of papers at full screening

Reason for exclusion

Number
of studies

References

Not an included
intervention to strengthen
delivery of services

10

Jokhio et al. (2005), Kumar et al. (2008),
Matendo et al. (2011), Mbeba et al.
(2011), Pagaiya and Garner (2005),
Sharma et al. (2005), Skarbinski et al.
(2009), Bhutta et al. (2011), Carlo et al.
(2010), Wu et al. (2011)

Not at scale

3

Bhunia et al.(2010) , Darmstadt et al.
(2010), Hermida and Robalino (2002)

Not included study design

3

Akter et al. (2009), Kelley et al. (2001),
Naimoli et al. (2006)

Demand-side intervention

1

Lester et al. (2010)

Not health workers

1

Peters et al. (2006)

Not government facilities

1

Shah et al. (2007)

Not included outcome

1

Bryce et al. (2005)

Paper not available

1

Zhang et al. (2004)
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Appendix 7: Suggested risk of bias criteria for EPOC reviews
Risk of bias for studies with a separate control group:


Randomised controlled trials (RCTs);



Non-randomised controlled trials (NRCTs);



Controlled before-after (CBA) studies;

Nine standard criteria are suggested for all RCTs, NRCTs and CBA studies. Further
information can be obtained from the Cochrane handbook section on risk of bias
(Higgs and Green, 2011).
1. Was the allocation sequence adequately generated?
Score ‘Low risk’ if a random component in the sequence generation process is
described (e.g., referring to a random number table). Score ‘High risk’ when a nonrandom method is used (e.g., performed by date of admission). NRCTs and CBA
studies should be scored ‘High risk’. Score ‘Unclear risk’ if not specified in the
paper.
2. Was the allocation adequately concealed?
Score ‘Low risk’ if the unit of allocation was by institution, team or professional
and allocation was performed on all units at the start of the study; or if the unit of
allocation was by patient or episode of care and there was some form of
centralised randomisation scheme, e.g., an on-site computer system or sealed
opaque envelopes was used. CBA studies should be scored ‘High risk’. Score
‘Unclear risk’ if not specified in the paper.
3. Were baseline outcome measurements similar? 5,6
Score ‘Low risk’ if performance or patient outcomes were measured prior to the
intervention, and no important differences were present across study groups. In
RCTs, score ‘Low risk’ if imbalanced but appropriate adjusted analysis was
performed (e.g. Analysis of covariance). Score ‘High risk’ if important differences
were present and not adjusted for in analysis. If RCTs had no baseline measure of
outcome, score ‘Unclear risk’.
4. Were baseline characteristics similar?
Score ‘Low risk’ if baseline characteristics of the study and control providers were
reported and similar. Score ‘Unclear risk’ if it is not clear in the paper (e.g.
characteristics are mentioned in the text but no data were presented). Score ‘High
risk’ if there is no report of characteristics in the text or tables or if there are
differences between control and intervention providers. Note that in some cases

5

If some primary outcomes were unbalanced at baseline, assessed blindly or
affected by missing data and others were not, each primary outcome can be scored
separately.
6

If ‘Unclear risk’ or ‘High risk’, but there is sufficient data in the paper to do an
adjusted analysis (e.g. Baseline adjustment analysis or Intention to treat analysis)
the criteria should be re-scored as ‘Low risk’.
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imbalance in patient characteristics may be due to recruitment bias, whereby the
provider was responsible for recruiting patients into the trial.
5. Were incomplete outcome data adequately addressed?7
Score ‘Low risk’ if missing outcome measures were unlikely to bias the results (e.g.
the proportion of missing data was similar in the intervention and control groups or
the proportion of missing data was less than the effect size, i.e. unlikely to
overturn the study result). Score ‘High risk’ if missing outcome data were likely to
bias the results. Score ‘Unclear risk’ if not specified in the paper (do not assume
100 percent follow-up unless stated explicitly).
6. Was knowledge of the allocated interventions adequately prevented during
the study?8
Score ‘Low risk’ if the authors stated explicitly that the primary outcome variables
were assessed blindly, or the outcomes were objective, e.g. length of hospital
stay. Primary outcomes are those variables that correspond to the primary
hypothesis or question as defined by the authors. Score ‘High risk’ if the outcomes
were not assessed blindly. Score ‘Unclear risk’ if not specified in the paper.
7. Was the study adequately protected against contamination?
Score ‘Low risk’ if allocation was by community, institution or practice and it is
unlikely that the control group received the intervention. Score ‘High risk’ if it is
likely that the control group received the intervention (e.g. if patients rather than
professionals were randomised). Score ‘Unclear risk’ if professionals were allocated
within a clinic or practice and it is possible that communication between
intervention and control professionals could have occurred (e.g. physicians within
practices were allocated to intervention or control).
8. Was the study free from selective outcome reporting?
Score ‘Low risk’ if there is no evidence that outcomes were selectively reported
(e.g. all relevant outcomes in the methods section were reported in the results
section). Score ‘High risk’ if some important outcomes were subsequently omitted
from the results. Score ‘Unclear risk’ if not specified in the paper.
9. Was the study free from other risks of bias?
Score ‘Low risk’ if there is no evidence of other risk of biases.

7

If some primary outcomes were unbalanced at baseline, assessed blindly or affected by
missing data and others were not, each primary outcome can be scored separately.
8

If some primary outcomes were unbalanced at baseline, assessed blindly or affected by
missing data and others were not, each primary outcome can be scored separately.
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Appendix 8: Funding and affiliations of research study teams of included studies
Reference

Country and
setting

Funder

Composition of research study
team (based on author
affiliations)

(A) Improving the service provided by front-line workers during their interaction
with users
Gilroy et al.
(2004)

Gulmezoglu
et al. (2007)

Mali; rural

Thailand and
Mexico; periurban
Thailand and
urban Mexico

United States
Agency for
International
Development
through the
Family Health
and Child Survival
Cooperative
Agreement (HRNA-00-96-9000600) with Johns
Hopkins
Bloomberg School
of Public Health

Departments of Epidemiology
and International Health, Johns
Hopkins Bloomberg School of
Public Health, USA

The trial was
funded by the
UNDP/UNFPA/WH
O/World Bank
Special
Programme of
Research,
Development and
Research Training
in Human
Reproduction
(HRP)

UNDP/UNFPA/WHO/World Bank
Special Programme on Research,
Development and Research
Training in Human Reproduction,
Department of Reproductive
Health and Research, World
Health Organization, Switzerland

Faculté de Médecine, de
Pharmacie et
d’Odontostomatologie,
Université du Mali, Bamako, Mali
Save the Children USA
Save the Children, Bamako, Mali

Engenderhealth, New York, USA
Khon Kaen University,
Department of Obstetrics and
Gynaecology, Faculty of
Medicine, Khon Kaen, Thailand
Ottawa Health Research
Institute, Clinical Epidemiology
Program, Canada

Ngasala et al.
(2008)

Tanzania;
rural

The study
received financial
support from the
Swedish
International
Development
Cooperation
Agency
SIDA/Sarec
bilateral project
between KI and
MUCHS (Bil-Tz
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Infectious Diseases Unit,
Karolinska Institutet (KI), Sweden
Department of Parasitology,
Muhimbili University of Health
and Allied Sciences, Dar es
Salaam, Tanzania
Division of International Health,
Karolinska Institutet, Sweden
The Nordic school of Public
Health, Gothenburg, Sweden
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Reference

Country and
setting

Funder

Composition of research study
team (based on author
affiliations)

16/98 75007059)

Department of Pharmacology,
Muhimbili University College of
Health Sciences (MUCHS), Dar es
Salaam, Tanzania
Division of Clinical
Pharmacology, Karolinska
Institute, Sweden
Global Malaria Programme,
World Health Organization,
Switzerland

Zaman et al.
(2008)

Pakistan;
urban

Zurovac et al. Kenya; rural
(2011)

Department of
Child and
Adolescent
Health of WHO
that funded the
Project with
resources
received for
research from
USAID and SAREC.

Health Services Academy,
Islamabad, Pakistan

The trial was
funded by the
Wellcome Trust,
UK through a
project grant to
author Snow
(grant number
084253), which
also supported
Zurovac. Snow is
supported by the
Wellcome Trust
as Principal
Research Fellow
(grant number
079080)

Institute-Wellcome Trust
Research Programme, Nairobi,
Kenya

Department of Social and
Preventive Paediatrics, King
Edward Medical College, Lahore,
Pakistan
Department of Child and
Adolescent Health, World Health
Organization, Switzerland

Centre for Tropical Medicine,
University of Oxford, UK
Center for Global Health and
Development, Boston University,
USA
Department of Disease
Prevention and Control, Ministry
of Public Health and Sanitation,
Nairobi, Kenya
Section of Infectious Diseases,
Boston University School of
Medicine, USA
Malaria Branch, Division of
Parasitic Diseases and Malaria,
US Centers for Disease Control
and Prevention, USA
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Reference

Country and
setting

Funder

Composition of research study
team (based on author
affiliations)

(B) Improving the service provided by front-line workers during their interaction
with users, alongside strengthening at the service delivery level
Ayieko et al.
(2011)

Kenya; rural

Funds from a
Wellcome Trust
Senior Fellowship
awarded to Mike
English (#076827)
supported
intervention
development,
provision of
guidelines, and
job aids and all
the research
components.
Routine hospital
care was
provided by the
Government of
Kenya.

KEMRI-Wellcome Trust Research
Programme, Nairobi, Kenya
Division of Child Health, Ministry
of Public Health and Sanitation,
Nairobi, Kenya
Ministry of Medical Services,
Nairobi, Kenya
Department of Paediatrics and
Child Health, University of
Nairobi, Kenyatta National
Hospital, Nairobi, Kenya
Infectious Disease Epidemiology
Unit, Department of
Epidemiology and Population
Health, London School of
Hygiene and Tropical Medicine,
United Kingdom
Department of Paediatrics,
University of Oxford and John
Radcliffe Hospital, United
Kingdom

Bradley and
Igras (2005)

Guinea and
Kenya; mixed
urban and
rural

UNICEF

EngenderHealth, New York, USA

Jennings et
al. (2010)

Benin; rural

This study was
co-funded with
resources
received from the
United States
Agency for
International
Development
(USAID) through
the USAID Health
Care
Improvement
Project (Contract
No. GHN-I-0I-0700003-00) and
the Integrated
Family Health

USAID

122

USAID Health Care Improvement
Project, University Research Co.,
LLC, USA.
Department of Population,
Family, and Reproductive
Health, Johns Hopkins
Bloomberg School of Public
Health, USA.
Integrated Family Health
Project, University Research Co.,
LLC, Bohicon, Benin.
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Reference

Country and
setting

Funder

Composition of research study
team (based on author
affiliations)

Project (Contract
No. 680-A-00-0600013-00), both
managed by
University
Research Co.
Rowe et al.
(2009)

Benin; mixed
urban and
rural

Funding was
provided by the
United States
Agency for
International
Development’s
Africa Integrated
Malaria Initiative
(project 9363100).

Malaria Branch, Division of
Parasitic Diseases, Centers for
Disease Control and Prevention,
USA.
Direction Départementale de la
Santé Publique de l’Ouémé et
Plateau [Departmental Direction
of Public Health of Ouémé and
Plateau], Ministry of Health,
Porto-Novo, Benin.
Africare-Benin, Porto-Novo.
Division of General and
Community Pediatric Research,
Cincinnati Children’s Hospital,
USA.
Data Management Activity,
Division of Parasitic Diseases,
Centers for Disease Control and
Prevention, USA.
Parasitic Diseases Branch,
Division of Parasitic Diseases,
Centers for Disease Control and
Prevention, USA.

(C) Improving the service provided by front-line workers during their interaction
with users, and strengthening at the service delivery, community/household or
health sector policy level
Arifeen et al.
(2004a, b)

Bangladesh;
rural

This study was
done at the
ICDDR,B: Centre
for Health and
Population
Research, with
funding from the
Bill and Melinda
Gates Foundation
and through a
grant to the WHO
Department of
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International Centre for
Diarrhoeal Disease Research,
Bangladesh (ICDDR,B), Dhaka,
Bangladesh
Department of International
Health, Johns Hopkins Bloomberg
School of Public Health,
Baltimore, USA
Universidade Federal de Pelotas,
Pelotas, Brazil
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Reference

Country and
setting

Funder

Composition of research study
team (based on author
affiliations)

Child and
Adolescent
Health
(Cooperative
Agreement #388A-00–97–00032–
00) from the
United States
Agency for
International
Development.
(Armstrong
Schellenberg
et al., 2004a,
b)

Winch et al.
(2003)

Tanzania;
rural

Mali; mixed
urban and
rural

The Tanzania
Essential Health
Interventions
Project is a
Collaboration cofunded by the
Tanzania Ministry
of Health and the
International
Development
Research Centre,
Canada. The
IMCI-MCE is
arranged,
coordinated and
funded by the
Department of
Child and
Adolescent
Health and
Development of
the World Health
Organization with
the financial
support of the
Bill and Melinda
Gates Foundation
and the US
Agency for
International
Development.

Ifakara Health Research and
Development Centre, Ifakara,
Tanzania

This work was
supported
financially by the
United States
Agency for
International
Development

Johns Hopkins Bloomberg School
of Public Health, USA
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London School of Hygiene and
Tropical Medicine, UK
Swiss Tropical Institute, Basel,
Switzerland
WHO Headquarters, Geneva,
Switzerland
International Development
Research Centre, Ottawa,
Canada
Tanzania Essential Health
Interventions Project, Ministry of
Health, Dar es Salaam, Tanzania
WHO Tanzania

Save the Children, Bougouni,
Mali
Faculté de Médecine, de
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Country and
setting

Funder

Composition of research study
team (based on author
affiliations)

through the
Family Health
and Child Survival
Cooperative
Agreement (HRNA-00-96-9000600) with Johns
Hopkins
Bloomberg School
of Public Health.

Pharmacie et
d'OdontoStomatologie,
Université du Mali, Bamako, Mali
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Secretary General, Ministry of
Health, Bamako, Mali
Save the Children USA,
Westport, CT, USA
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Appendix 9: Summaries of existing systematic reviews on interventions to
improve health service delivery in LMICs
Shortage and distribution of appropriately qualified staff
Penaloza and colleagues (2011) found only one study from the Philippines in their
review of interventions to reduce emigration of health workers from LMICs:


This study reported increased emigration following changes in restrictions to
immigration legislation in the USA.



The authors concluded that ‘no evidence was found regarding the
effectiveness of interventions designed to decrease the emigration of health
professionals, or the effectiveness of such interventions in LMICs in
particular’.



Specifically, no evidence was available on:





strategies to improve the working conditions or career prospects of
health professionals;



compulsory service schemes;



strategies to facilitate and support the return of health professionals
from abroad.

The authors highlighted the need for robust studies to investigated the
effectiveness of interventions to decrease the emigration of health
professionals from LMICs.

Grobler and colleagues (2009) found no studies that met their study design
inclusion criteria for interventions to recruit and retain health workers in rural
areas of HICs or LMICs:




The authors made some observations based on low-quality evidence:


Observational studies from high-income countries suggested that health
professionals from rural backgrounds were more likely to practise in
rural areas;



Evidence from four quasi-randomised trials in high-income countries
suggested that clinical rotations a rural setting might increase medical
students’ decisions to practise in a rural area;



Descriptive studies of compulsory placement in Ecuador and South Africa
were inconclusive;



No evidence on financial or non-financial incentives to health
professionals was identified from LMICs, and evidence from high-income
settings was mixed.

The authors highlighted the need for robust studies to investigate the
effectiveness, applicability and cost-effectiveness of strategies to recruit
and retain health workers in rural areas of LMICs.

Sibley and colleagues (2007) included four studies assessing the effects of
additional training for traditional birth attendants in LMICs:
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The authors concluded that:


it was unclear whether there was an impact on maternal mortality
from moderate quality evidence from one study in Pakistan;



there was mixed evidence of low quality on maternal morbidity from
Pakistan and Malawi;



there was moderate-quality evidence of about 30 percent reductions
in perinatal mortality, neonatal mortality and stillbirths from three
studies in Pakistan;



there were mixed findings of moderate quality on infant feeding
advice from one study in Bangladesh;



There were mixed findings of very low quality for referral of mothers
with complications from one study in Pakistan.

The authors highlighted that no evidence on cost or cost-effectiveness was
available and that numerous context issues needed to be considered when
determining whether intervention effects are likely to be transferrable to
other settings.

Lewin and colleagues (2010) included 82 studies, 16 from LMICs assessing the effect
of lay health worker interventions in improving maternal and child health
outcomes:




The authors concluded that:


there was evidence of moderate quality to suggest improved uptake
of immunisation among children <2 years of age, but only from highincome countries;



there was evidence of moderate quality, including from LMICs in Asia
and Latin America, to suggest improved breastfeeding practices;



there was low-quality evidence from LMICs to suggest a reduction in
under-five mortality of about 25 percent;



there was low-quality evidence from LMICs to suggest a reduction in
neonatal mortality of about 24 percent;



there was low-quality evidence from LMICs to suggest a reduction in
child morbidity of about 14 percent;



there was low-quality evidence from LMICs to suggest an
improvement in care seeking practices for sick children of 30
percent;



there was moderate-quality evidence to suggest improved TB cure
rates although little or no difference to completion of TB treatment,
including from LMICs in Africa and Asia.

The authors highlighted that little evidence was available in relation to
substituting lay health workers for health professionals, and that there were
numerous context issues to be considered when determining the
transferability of findings to other settings.
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Weak technical guidance
Opiyo and English (2010) included two studies, one each from Kenya and Sri Lanka
in their review assessing the effectiveness of in-service training for seriously ill
newborns and children:




The authors concluded that:


there was moderate-quality evidence for an improvement in
resuscitation behaviour from the Kenyan study;



There was moderate-quality evidence that there was little or no
difference in neonatal mortality from the Kenyan study.

The authors recommended that the impact of in-service training on longterm outcomes should be evaluated, and that training should be evaluated
in terms of the costs and resources required.

Forsetlund and colleagues (2009) included 81 studies, with only 12 from LMICs,
investigating the effect of educational meetings (lectures, workshops, or courses)
that were sometimes part of a package of interventions with reminders, feedback
reports and educational outreach:


The authors concluded that:


there was moderate-quality evidence to suggest that educational
meetings alone or combined with other interventions could improve
professional practice; however, the effect was most likely to be
small;



educational meetings alone were not likely to be effective for
changing complex behaviour.

Van Lonkhuijzen and colleagues (2010) included 38 studies from LMICs in their
review of training programmes aimed at improving emergency obstetric care among
skilled birth:


The strength of evidence was not categorised using the GRADE criteria;
however, fewer than a quarter of the studies were robust designs, and
therefore the quality of the evidence is likely to be low.



The authors concluded that the majority of the studies reported improved
knowledge and skills, but that this for the most part did not translate to
improved behaviour:





It was not possible to comment on the role of hands-on clinical
practice versus simulated training;



There was some suggestion that team approaches were
beneficial;



The authors observed that the healthcare settings in which
professionals worked was important.

The authors observed that because this review did not restrict by study
design, evaluation was challenging, due to inadequate study design and the
use of non-validated measuring instruments.
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Weak programme management
Jamtvedt and colleagues (2003) assessed the effects of audit and feedback on the
practice of healthcare professionals. Their review was restricted to RCTs. They
included 118 studies, only four of which were from LMICs:




The authors concluded that:


there was low quality evidence, principally from high-income
countries, to suggest increased compliance with desired behaviour
and that the effects were generally small to moderate;



the effects were larger when baseline compliance to recommended
practice was low and feedback was provided more intensively;



the evidence did not support the mandatory use of audit and
feedback as an intervention to change provider practice.

The authors highlighted that numerous context issues needed to be
considered when determining whether intervention effects were likely to be
transferrable to LMICs, including what current compliance with guidelines
was like, the feasibility of using routinely collected data, and whether small
improvements would be worthwhile.

Weak supervision
Bosch-Capblanch and colleagues (2011) reviewed the evidence of the effect of
managerial supervision of health workers on the quality of primary health care in
LMICs. Supervision was defined as site visits from a central level of the health
system, plus at least one supervisory activity. This review was restricted to robust
designs (RCT, CBA, ITS), and nine studies from LMICs in Africa, Asia and Latin
America were included:


Most outcomes were scores relating to providers’ practice and knowledge,
and provider or user satisfaction.



The authors concluded that it was not known whether substantive, positive
effects on the quality of primary healthcare in LMICs were achieved, with
studies showing mixed results. Some low-quality evidence suggested that:


in comparison to no supervision, small benefits on provider
practice were found, based on two studies with low-quality
evidence;



in comparison to no supervision, one study showed small benefits
on provider knowledge while another was inconclusive; both had
low-quality evidence;



in comparison to no supervision, one study showed small benefits
on drug stock management; this study had very low-quality
evidence;



among studies comparing methods of providing supervision,
frequent supportive supervision demonstrated small benefits on
workers’ performance from two studies with very low-quality
evidence;
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there was no evidence that reducing the frequency of visits from
monthly to quarterly visits (over a nine-month study period)
affected utilisation of services, from one study that compared
the impact of less-intensive supervision, but again, the quality of
the evidence was low.



The authors highlighted that there was insufficient high-quality evidence to
advocate for any particular form of implementing supervision, although
there was no suggestion that more frequent supervision (monthly) was more
beneficial than quarterly visits combined with supplementary visits to deal
with emergencies or improve staff performance.



The authors also suggested that future evaluations comparing supervision
strategies should be ‘guided by a framework that would allow identification
of the key components of supervision that are linked with positive outcomes
and the resources needed to implement these’ (p.20).

Weak technical guidance together with programme management and supervision
Smith and colleagues (2009) included 16 studies from 13 malaria-endemic African
countries, investigating provider-side interventions to improve prompt and
effective treatment of fever in children under five years of age. This review
included RCT, ITS, CBA and uncontrolled before-and-after studies, as well as
controlled after studies. Public and private-sector and retail providers of
antimalarials were included:


The authors did not provide a summary of the quality of the evidence;
however, it is likely that the available quality of the evidence was very low
or low, given the designs of the included studies.



Only two studies provided information on full Roll Back Malaria indicators of
prompt and effective treatment, and although these showed improved
practices, only about 30 percent coverage was achieved.



The authors highlighted that most of the included studies evaluated the
knowledge of providers rather than their practices. Some findings from
probably low- or very low-quality evidence suggests that:


in-service training did not appear to have had much impact;



less didactic training e.g. IMCI, showed better results;



a combination of in-service training with job aids and frequent
supervision showed better results;



there was some evidence that pre-packaging antimalarials might
improve adherence to guidelines.



The authors highlighted that evidence on the sustainability of any changes
in knowledge or practice was lacking.



The authors highlighted that assessment of effectiveness was limited by
study designs.

Oliveira-Cruz and colleagues (2003) reviewed the evidence for interventions aiming
to overcome constraints related to the delivery of health services at the close-toclient level in LMICs. Eligible interventions included management system
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strengthening, training, supervision and the introduction of quality assurance
systems. No restrictions on study design were applied to this review; however,
opinion pieces were excluded. As such, this review included studies that only
described an intervention as well as studies that reported the evaluation of an
eligible intervention. In total 56 studies from LMICs were:


The authors did not report the effect sizes of evaluations or detail what
subset of their included studies were descriptive and what subset were
intervention studies.



It is not possible to determine the quality of evidence available upon which
the conclusions were based. The authors reported that:


interventions to improve health worker skills (training, supervision,
quality assurance) showed mixed effects in improving health worker
knowledge;



training interventions targeting prescribing practices were generally
positive



quality assurance interventions improved waiting times on the
whole;



management strengthening interventions did not tend to report
outcomes of service utilisation or coverage; however, process
indicators such as rational use of resources, data collection and use,
and staff morale were suggested to have improved.



The authors highlighted that the studies included rarely allowed assessment
of effectiveness due to limitations in study design and implementation.



The authors highlighted that few studies presented the costs of the
intervention.



The authors highlighted that there was a need for future research to
identify hindering and facilitating factors within the context, in addition to
effectiveness.



The authors highlighted that the evidence was insufficient with respect to
equity and whether interventions were successfully reaching the poor and
disadvantaged.

Rowe and colleagues (2012), in an ongoing review have presented preliminary
results of a systematic review of the effectiveness and costs of strategies to
improve health worker performance in low- and middle-income countries. This
review includes interventions targeting constraints at the community and
household level, at the health service delivery level, and at the health sector
policy and strategic management level, and as such is extremely inclusive. RCTs,
ITS, CBA and after-only studies with a randomised control group were included.
The authors have over the past six years searched 15 electronic databases and 29
document inventories, screened >105,000 citations and included ~500 studies,
about 25 percent of which are randomised controlled trials.


The authors have not summarised the quality of the evidence available.
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The authors have summarised effects of the absolute changes in process
outcomes of health worker practice using a median effect size.



Many (40 percent of studies) show a small effect size of <10 percentage
point increases.



Interim results suggest that interventions with numerous components (e.g.
training + job aids + supervision + community activities) have improved
effects and larger median effect sizes in comparison to studies with only
one component.



Studies that also included a community activity component also seem to
have improved effects.



Future analysis will incorporate costs and investigate factors associated
with increased effectiveness.
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