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Abstract

Background: Quality improvement collaboratives are widely used to improve health care in both high-income and
low and middle-income settings. Teams from multiple health facilities share learning on a given topic and apply a
structured cycle of change testing. Previous systematic reviews reported positive effects on target outcomes, but
the role of context and mechanism of change is underexplored. This realist-inspired systematic review aims to
analyse contextual factors influencing intended outcomes and to identify how quality improvement collaboratives
may result in improved adherence to evidence-based practices.

Methods: We built an initial conceptual framework to drive our enquiry, focusing on three context domains: health
facility setting; project-specific factors; wider organisational and external factors; and two further domains pertaining
to mechanisms: intra-organisational and inter-organisational changes. We systematically searched five databases
and grey literature for publications relating to quality improvement collaboratives in a healthcare setting and
containing data on context or mechanisms. We analysed and reported findings thematically and refined the
programme theory.

Results: We screened 962 abstracts of which 88 met the inclusion criteria, and we retained 32 for analysis.
Adequacy and appropriateness of external support, functionality of quality improvement teams, leadership
characteristics and alignment with national systems and priorities may influence outcomes of quality improvement
collaboratives, but the strength and quality of the evidence is weak. Participation in quality improvement
collaborative activities may improve health professionals’ knowledge, problem-solving skills and attitude; teamwork;
shared leadership and habits for improvement. Interaction across quality improvement teams may generate
normative pressure and opportunities for capacity building and peer recognition.

Conclusion: Our review offers a novel programme theory to unpack the complexity of quality improvement
collaboratives by exploring the relationship between context, mechanisms and outcomes. There remains a need for
greater use of behaviour change and organisational psychology theory to improve design, adaptation and
evaluation of the collaborative quality improvement approach and to test its effectiveness. Further research is
needed to determine whether certain contextual factors related to capacity should be a precondition to the quality
improvement collaborative approach and to test the emerging programme theory using rigorous research designs.
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Contribution to the literature

e Quality improvement collaboratives are a widely used
approach. However, solid evidence of their effectiveness is
limited and research suggests that achievement of results is
highly contextual.

e Previous research on the role of context in quality
improvement collaboratives has not explored the dynamic
relationship between context, mechanisms and outcomes.
We systematically explore these through a review of peer-
reviewed and grey literature.

e Understanding contextual factors influencing intended
quality improvement collaborative outcomes and the
mechanisms of change can aid implementation design and
evaluation. This systematic review offers a novel programme
theory to unpack the complexity of quality improvement
collaboratives.

Background
Improving quality of care is essential to achieve Universal
Health Coverage [1]. One strategy for quality improve-
ment is quality improvement collaboratives (QIC) defined
by the Breakthrough Collaborative approach [2]. This en-
tails teams from multiple health facilities working together
to improve performance on a given topic supported by ex-
perts who share evidence on best practices. Over a short
period, usually 9-18 months, quality improvement coa-
ches support teams to use rapid cycle tests of change to
achieve a given improvement aim. Teams also attend
“learning sessions” to share improvement ideas, experi-
ence and data on performance [2-4]. Collaboration
between teams is assumed to shorten the time required
for teams to diagnose a problem and identify a solution
and to provide an external stimulus for innovation [2, 3].
QICs are widely used in high-income countries and
proliferating in low- and middle-income countries (LMICs),
although solid evidence of their effectiveness is limited
[5-11]. A systematic review on the effects of QICs,
largely focused on high-income settings, found that three
quarters of studies reported improvement in at least half of
the primary outcomes [7]. A previous review suggested that
evidence on QICs effectiveness is positive but highly con-
textual [5], and a review of the effects of QICs in LMICs re-
ported a positive and sustained effect on most indicators
[12]. However, there are important limitations. First, with
one exception [11], systematic reviews define QIC effective-
ness on the basis of statistically significant improvement in
at least one, or at least half of “primary” outcomes [7, 12]
neglecting the heterogeneity of outcomes and the magni-
tude of change. Second, studies included in the reviews are
weak, most commonly before-after designs, while most
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randomised studies give insufficient detail of randomisation
and concealment procedures [7], thus potentially overesti-
mating the effects [13]. Third, most studies use self-
reported clinical data, introducing reporting bias [8—10].
Fourth, studies generally draw conclusions based on facil-
ities that completed the programme, introducing selection
bias. Recent well-designed studies support a cautious as-
sessment of QIC effectiveness: a stepped wedge randomised
controlled trial of a QIC intervention aimed at reducing
mortality after abdominal surgery in the UK found no evi-
dence of a benefit on survival [14]. The most robust sys-
tematic review of QICs to date reports little effect on
patient health outcomes (median effect size (MES) less than
2 percentage points), large variability in effect sizes for dif-
ferent types of outcomes, and a much larger effect if QICs
are combined with training (MES 111.6 percentage points
for patient health outcomes; and MES of 52.4 to 63.4 per-
centage points for health worker practice outcomes) [11]. A
review of group problem-solving including QIC strategies
to improve healthcare provider performance in LMICs,
although mainly based on low-quality studies, suggested
that these may be more effective in moderate-resource than
in low-resource settings and their effect smaller with higher
baseline performance levels [6].

Critiques of quality improvement suggest that the
mixed results can be partly explained by a tendency to
reproduce QIC activities without attempting to modify
the functioning, interactions or culture in a clinical
team, thus overlooking the mechanisms of change [15].
QIC implementation reports generally do not discuss
how changes were achieved, and lack explicit assump-
tions on what contextual factors would enable them; the
primary rationale for using a QIC often being that it has
been used successfully elsewhere [7] . In view of the glo-
bal interest in QICs, better understanding of the influ-
ence of context and of mechanisms of change is needed
to conceptualise and improve QIC design and evaluation
[6, 7]. In relation to context, a previous systematic re-
view explored determinants of QIC success, reporting
whether an association was found between any single
contextual factor and any effect parameter. The evidence
was inconclusive, and the review lacked an explanatory
framework on the role of context for QIC success [16].
Mechanisms have been documented in single case stud-
ies [17] but not systematically reviewed.

In this review, we aim to analyse contextual factors in-
fluencing intended outcomes and to identify how quality
improvement collaboratives may result in improved ad-
herence to evidence-based practices, i.e. the mechanisms
of change.

Methods
This review is inspired by the realist review approach,
which enables researchers to explore how, why and in
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what contexts complex interventions may work (or not)
by focusing on the relationships between context, mech-
anisms and outcomes [18-20]. The realist review
process consists of 5 methodological steps (Fig. 1). We
broadly follow this methodological guidance with some
important points of departure from it. We had limited
expert engagement in developing our theory of change,
and our preliminary conceptual framework was con-
ceived as a programme theory [21] rather than as a set
of context-mechanism-outcomes configurations (step 1)
[22]. We followed a systematic search strategy driven by
the intervention definition with few iterative searches
[19], and we included a quality appraisal of the literature
because the body of evidence on our questions is gener-
ally limited by self-reporting of outcomes, selection and
publication bias [7, 9, 15].

Clarifying scope of the review
We built an initial conceptual framework to drive our
enquiry (Fig. 2) in the form of a preliminary programme
theory [21, 23]. We adapted the Medical Research Coun-
cil process evaluation framework [24] using findings
from previous studies [8, 16, 25, 26] to conceptualise
relationships between contextual factors, mechanisms of
change and outcomes. We defined context as “factors
external to the intervention which may influence its im-
plementation” [24].We drew from Kaplan’s framework to
understand context for quality improvement (MUSIQ),
which is widely used in high-income countries, and shows
promise for LMIC settings [27, 28]. We identified three
domains for analysis: the healthcare setting in which a
quality improvement intervention is introduced; the
project-specific context, e.g. characteristics of quality im-
provement teams, leadership in the implementing unit,
nature of external support; and the wider organisational
context and external environment [29].

We defined mechanisms of change as the “underlying
entities, processes, or structures which operate in

p
Step 1: Define the scope of the review
Step 2: Search for evidence
Step 3: Appraise primary studies and
extract data ‘
Step 4: Synthesise evidence and draw
conclusions
Step 5: Develop narrative and
disseminate

Fig. 1 Realist review process, adapted from Pawson R. et al. 2015 [18]
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particular contexts to generate outcomes of interest”
[30]. Our definition implies that mechanisms are distinct
from, but linked to, intervention activities: intervention ac-
tivities are a resource offered by the programme to which
participants respond through cognitive, emotional or or-
ganisational processes, influenced by contextual factors
[31]. We conceptualised the collaborative approach as a
structured intervention or resource to embed innovative
practices into healthcare organisations and accelerate dif-
fusion of innovations based on seminal publications on
QICs [2, 3]. Strategies described in relation to implemen-
tation of a change, e.g. “making a change the normal way”
that an activity is done [3], implicitly relate to normalisa-
tion process theory [17, 32] . Spreading improvement is
explicitly inspired by the diffusion of innovation theory,
attributing to early adopters the role of assessing and
adapting innovations to facilitate their spread, and the role
of champions for innovation, exercising positive peer
pressure in the collaborative [3, 17, 33]. Therefore, we
identified two domains for analysis of mechanisms of
change: we postulated that QIC outcomes may be gener-
ated by mechanisms activated within each organisation
(intra-organisational mechanisms) and through their
collaboration (inter-organisational mechanisms). When
we refer to QIC outcomes, we refer to measures which an
intervention aimed to influence, including measures of
clinical processes, perceptions of care, patient recovery, or
other quality measures, e.g. self-reported patient safety
climate.

KZ and JS discussed the initial programme theory with
two quality improvement experts acknowledged at the
end of this paper. They suggested alignment with the
MUSIQ framework and commented on the research
questions, which were as follows:

Context

1. In what kind of health facility settings may QICs
work (or not)? (focus on characteristics of the
health facility setting)

2. What defines an enabling environment for QICs?
(focus on proximate project-specific factors and on
wider organisational context and external
environment)

Mechanisms

3. How may engagement in QICs influence health
workers and the organisational context to
promote better adherence to evidence-based
guidelines? (focus on intra-organisational
mechanisms)

4. What is it about collaboration with other facilities
that may lead to better outcomes? (focus on inter-
organisational mechanisms)
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Context

e Healthcare setting in which a Ql intervention is introduced

e Project-specific supporting context, e.g. Ql team attributes, micro-system for Ql, QI support, project-specific leadership, data availability

e Wider organisational context and external environment e.g. external incentives, QI culture and maturity, Ql policy

Implementation Mechanisms of impact
Structured QI activities within Intra-organisational: Response from
participating organisations actors within participating organisations

Quality improvement
collaborative Support from QI mentors Inter-organisational: External stimulus

provided by collaborative effort
Collaborative learning sessions

Fig. 2 Review conceptual framework (adapted from MRC process evaluation framework)
A\

Outcomes

Improved adherence to
evidence-based practice
on a given health topic

Grey Literature | Search terms used | Results filtered

Database searches searches
PubMed Open Grey - quality to identify process
Medline Websites of improvemgnt evaluations:
organisations collaborative - used MeSH
CINHAL known to be OR terms or
Global Health active on QICs: keywords related
. - learning to:
Health Care - Institute for .
Previcler Healthcare collaborative quality
3 )
Performance Improveme.nt OR improvement
Review? - USAID Ass;st - Breakthrough or types of
Programme Collaborative methods
- World Health OR or designs
]
Organisation ) e.g. Mixed
- Health - collaborative itsither)
Foundation® network. Evaluation Studies

1 www.hcpperformancereview.org
2 www.ihi.org

3 www.usaidassist.org

4 www.who.int

5 www.health.org.uk

Fig. 3 Search strategy
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Search strategy

The search strategy is outlined in Fig. 3 and detailed in
Additional file 1. Studies were included if they (i) re-
ferred to the quality improvement collaborative ap-
proach [2, 5, 8, 16], defined in line with previous reviews
as consisting of all the following elements: a specified
topic; clinical and quality improvement experts working
together; multi-professional quality improvement teams
in multiple sites; using multiple rapid tests of change;
and a series of structured collaborative activities in a
given timeframe involving learning sessions and visits
from mentors or facilitators (ii) were published in Eng-
lish, French or Spanish, from 1997 to June 2018; and (iii)
referred to a health facility setting, as opposed to com-
munity, administrative or educational setting.

Studies were excluded if they focused on a chronic con-
dition, palliative care, or administrative topics, and if they
did not contain primary quantitative or qualitative data on
process of implementation, i.e. the search excluded sys-
tematic reviews; protocol papers, editorials, commentaries,
methodological papers and studies reporting exclusively
outcomes of QIC collaboratives or exclusively describing
implementation without consideration of context or
mechanisms of change.

Screening

We applied inclusion and exclusion criteria to titles and
abstracts and subsequently to the full text. We identified
additional studies through references of included publi-
cations and backward and forward citation tracking.

Data collection

We developed and piloted data extraction forms in MS
Excel. We classified studies based on whether they fo-
cused on context or mechanisms of change and captured
qualitative and quantitative data under each component.
Data extraction also captured the interaction between
implementation, context and mechanisms, anticipating that
factors may not fit neatly into single categories [18, 19].

KZ and MT independently conducted a structured
quality appraisal process using the STROBE checklist for
quantitative observational studies, the Critical Appraisal
Skills Programme checklist for qualitative studies and
the Mixed Methods Appraisal Tool for mixed method
studies [34—37] and resolving disagreement by consen-
sus. To aid comparability, given the heterogeneity of
study designs, a score of 1 was assigned to each item in
the checklist, and a total score was calculated for each
paper. Quality was rated low, medium or high for papers
scoring in the bottom half, between 50 and 80%, or
above 80% of the maximum score. We did not exclude
studies because of low quality: in all such cases, both au-
thors agreed on the study’s relative contribution to the
research questions [19, 38].
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Synthesis and reporting of results

Analysis was informed by the preliminary conceptual
framework (Fig. 2) and conducted thematically by frame-
work domain by the lead author. We clustered studies
into context and mechanism. Under context, we first
analysed quantitative data to identify factors related to
the framework and evidence of their associations with
mechanisms and outcomes. Then, from the qualitative
evidence, we extracted supportive or dissonant data on
the same factors. Under mechanisms, we identified
themes under the two framework domains using the-
matic analysis. We generated a preliminary coding
framework for context and mechanism data in MS Excel.
UB reviewed a third of included studies, drawn ran-
domly from the list stratified by study design, and inde-
pendently coded data following the same process.
Disagreements were resolved through discussion. We
developed a final coding framework, which formed the
basis of our narrative synthesis of qualitative and quanti-
tative data.

We followed the RAMESES reporting checklist, which
is modelled on the PRISMA statement [39] and tailored
for reviews aiming to highlight relationships between
context, mechanisms and outcomes [40] (Additional file 2).
All included studies reported having received ethical
clearance.

Results

Search results

Searches generated 1,332 results. After removal of dupli-
cates (370), 962 abstracts were screened of which 88 met
the inclusion criteria. During the eligibility review
process, we identified 15 papers through bibliographies
of eligible papers and authors’ suggestions. Of the 103
papers reviewed in full, 32 met inclusion criteria and
were retained for analysis (Table 1). Figure 4 summarises
the search results.

Characteristics of included studies

Included studies comprised QIC process evaluations
using quantitative, qualitative, and mixed methods de-
signs, as well as case descriptions in the form of
programme reviews by implementers or external evalua-
tors, termed internal and independent programme re-
views, respectively. While the application of QIC has
grown in LMICs, evidence remains dominated by experi-
ences from high-income settings: only 9 out of 32 stud-
ies were from a LMIC setting of which 4 were in the
grey literature (Table 2).

Most papers focused on mechanisms of change, either
as a sole focus (38%) or in combination with implemen-
tation or contextual factors (72%) and were explored
mostly through qualitative studies or programme re-
views. The relative paucity of evidence on the role of
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Identification

Records identified
through database

Records identified
through grey literature

search

(n=1,284)

ing

searching
(n=48)

l

Duplicates removed

Screening

Additional records
identified through
bibliography of
included references or
authors’ knowledge

(n=15)

(n=370)
v
Title/abstract screened Papers excluded (n=874)

(n=962)
- Irrelevant papers (not on Ql) = 137
- Did not meet QIC definition = 283
- Not health facility setting= 35

»| - Topicis chronic condition or

Papers selected for full
text eligibility review
(n=88)

Eligibility

Included

Fig. 4 Search flowchart

administrative improvement = 267

- Pre-1997=16

- No data on context/mechanisms
(only effectiveness data or protocol
paper) =119

- Overview of QIC approach or
systematic review = 17

(n = 103)

Full-text papers reviewed for eligibility

v

Studies included (N=32)

Papers excluded (n=71)

- Did not meet QIC definition = 8

- Topic is chronic condition or
administrative improvement = 13

- No data on context/mechanisms
(effectiveness data or case
description only) =33

- Overview of QIC approach =2

- Systematic reviews =2

- Early work superseded by other
paper =2

- Editiorial/comment =5

- Could not be sourced =6

Table 2 Overview of study focus, by country setting and study type

Focus Total  Country setting Internal or Before and Qualitative  Cross- Mixed
High-income Low or middle income independent  after sectional methods
programme (controlled
review or
uncontrolled)

Mechanism 12 10 2 1 0 7 3 1
Context 6 6 0 0 3 0 2 1
Context and implementation 3 2 1 0 2 0 1 0
Implementation and mechanism 5 3 2 2 0 1 0 2
All 6 2 4 4 0 0 1 1
Total 32 23 9 7 5 8 7 5
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context in relation to QIC reflects the gaps identified by
other systematic reviews [7]. We identified 15 studies
containing data on context of which 8 quantitatively
tested the association between a single contextual factor
and outcomes. Most studies were rated as medium qual-
ity (53%) with low ratings attributed to all internal and
external programme reviews (Additional file 3). How-
ever, these were retained for analysis because of their
rich accounts on the relationship between context,
mechanisms and outcomes and the relative scarcity of
higher quality evaluations taking into account this
complexity [41].

Context
We present results by research question in line with the
conceptual framework (Fig. 2). We identified two

Table 3 Contextual factors
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research questions to explore three types of contextual
factors (Table 3).

In what kind of facility setting may QICs work (or not)?

The literature explored four healthcare setting characteris-
tics: facility size, voluntary or compulsory participation in
the QIC programme, baseline performance and factors re-
lated to health facility readiness. We found no conclusive
evidence that facility size [42], voluntary or compulsory
participation in the QIC programme [44], and baseline
performance influence QIC outcomes [43]. For each of
these aspects, we identified only one study, and those
identified were not designed to demonstrate causality and
lacked a pre-specified hypothesis on why the contextual
factors studied would influence outcomes. As for heath fa-
cility readiness, this encompassed multiple factors

Category No. of  Evidence synthesis Quality of evidence (ref)
studies Relationship with outcome Relationship with mechanism Quantitative  Qualitative
and mixed  and review
methods
1 Healthcare setting in which a QI intervention is introduced
Facility size N=1 No No evidence that hospital size is Not discussed. Medium [42]
associated with improvement in
outcome.
Base line N=1 Yes Lower base line performance of hospitals Yes Lower base line performance is positively Medium [43]
performance is positively associated with magnitude of associated with active participation in
outcome improvement. QIC.
Voluntary or  N=1 No No evidence of differences in outcomes. Not discussed. High [44]
compulsory
participation
Factors N=5 Yes/ Inconclusive evidence of association Yes Bottom up leadership style may foster Medium [42, Low [48]
related to No between programme pre-conditions more positive perceptions of 45, 46]; high
health facility (staff, resources, usability of health infor- organisational readiness for change. 471
readiness mation system systems, measurement Limited clinical skills, poor staff morale
data availability and senior level commit- and few resources negatively associated
ment to target) and outcomes. with outcomes.
2 Project-specific contextual factors
External N=6 Yes Quality, appropriateness and intensity of ~ Yes The number of ideas tested by quality Medium [42, Low [48,
support quality improvement support positively improvement teams partly mediates the  46]; high 50, 51]
associated with perceived improvement in association between external support and  [49]
outcomes. perceived improvement.
Quality N=4 Yes Inclusion of opinion leader, team Not discussed Medium [52,
improvement functionality and previous knowledge or 53]; high
team experience of quality improvement is [49, 54]
characteristics positively associated with outcome.
3 Wider organisational context and external environment
Leadership N=5 Yes Supportive leadership is positively Yes Supportive leadership may motivate High [49, 54, Low [51,
characteristics associated with perceived improvement physicians to implement quality 55] 56]
in outcomes. improvement and may enable active
testing of ideas by quality improvement
teams. Lack of supportive leadership may
demotivate and stall quality improvement
team efforts.
Health system N=4 - Not discussed. Yes Alignment with national priorities, Medium [46] Low [48,
alignment national-level quality strategy, and incen- 50, 51]

tives systems is essential to enable leader-
ship support.
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perceived as programme preconditions, such as health in-
formation systems [42, 45, 47], human resources [42, 45,
46, 48] and senior level commitment to the target [42, 45].
There was inconclusive evidence on the relationships be-
tween these factors and QIC outcomes: the studies explor-
ing this association quantitatively had mixed results and
generally explored one factor each. A composite organisa-
tional readiness construct, combining the above-
mentioned programme preconditions, was investigated in
two cross-sectional studies from the same collaborative in
a high-income setting. No evidence of an association with
patient safety climate and capability was found, but this
may have been due to limitations of the statistical model
or of data collection on the composite construct and out-
come measures [42, 45]. However, qualitative evidence
from programme reviews and mixed-methods process
evaluations of QIC programmes suggests that negative
perceptions of the adequacy of available resources, low
staff morale and limited availability of relevant clinical
skills may contribute to negative perceptions of organisa-
tional readiness, particularly in LMIC settings. High-
intensity support and partnership with other programmes
may be necessary to fill clinical knowledge gaps [46, 48].
Bottom-up leadership may foster positive perceptions of or-
ganisational readiness for quality improvement [42, 46, 48].

What defines an enabling environment for QICs?
This question explored two categories in our conceptual
framework: project-specific and wider organisational
contextual factors. Project-specific contextual factors re-
late to the immediate unit in which a QIC intervention
is introduced, and the characteristics of the QIC inter-
vention that may influence its implementation [29]. We
found mixed evidence that adequacy and appropriate-
ness of external support for QIC and functionality of
quality improvement teams may influence outcomes.
Medium-high quality quantitative studies suggest that the
quality, intensity and appropriateness of quality improve-
ment support may contribute to perceived improvement of
outcomes, but not, where measured, actual improvement
[42, 46, 48—51]. This may be partly explained by the num-
ber of ideas for improvement tested [49]. In other words,
the more quality improvement teams perceive the approach
to be relevant, credible and adequate, the more they may be
willing to use the quality improvement approach, which in
turn contributes to a positive perception of improvement.
In relation to attributes of quality improvement teams,
studies stress the importance of team stability, multi-
disciplinary composition, involvement of opinion leaders
and previous experience in quality improvement, but there
is inconclusive evidence that these attributes are associated
with better outcomes [49, 52-54]. Particularly in LMICs,
alignment with existing supervisory structures may be the
key to achieve a functional team [46, 48, 51, 57, 58].
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Wider organisational contextual factors refer to char-
acteristics of the organisation in which a QIC interven-
tion is implemented, and the external system in which
the facility operates [29]. Two factors emerge from the
literature. Firstly, the nature of leadership has a key role
in motivating health professionals to test and adopt new
ideas and is crucial to develop “habits for improvement”,
such as evidence-based practice, systems thinking and
team problem-solving [49, 51, 54—56]. Secondly, align-
ment with national priorities, quality strategies, financial
incentive systems or performance management targets
may mobilise leadership and promote facility engage-
ment in QIC programmes, particularly in LMIC settings
[46, 48, 50, 51]; however, quality of this evidence is
medium-low.

Mechanisms of change
In relation to mechanisms of change, we identified two
research questions to explore one domain each.

How may engagement in QICs influence health workers and
the organisational context to promote better adherence to
evidence-based practices?
We identified six mechanisms of change within an or-
ganisation (Table 4). First, participation in QIC activities
may increase their commitment to change by increasing
confidence in using data to make decisions and identify-
ing clinical challenges and their potential solutions
within their reach [17, 49, 51, 55, 56, 60—62]. Second, it
may improve accountability by making standards expli-
cit, thus enabling constructive challenge among health
workers when these are not met [17, 62, 64—66]. A rela-
tively high number of qualitative and mixed-methods
studies of medium-high quality support these two
themes. Other mechanisms, supported by fewer and
lower quality studies, include improving health workers’
knowledge and problem-solving skills by providing op-
portunities for peer reflection [46, 48, 64, 67]; improving
organisational climate by promoting teamwork, shared
responsibility and bottom up discussion [60-62, 67];
strengthening a culture of joint problem solving [48, 63];
and supporting an organisational cultural shift through
the development of “habits for improvement” that pro-
mote adherence to evidence-based practices [17, 56, 62].
The available literature highlights three key contextual
enablers of these mechanisms: the appropriateness of
mentoring and external support, leadership characteristics
and adequacy of clinical skills. The literature suggests that
external mentoring and support is appropriate if it in-
cludes a mix of clinical and non-clinical coaching, which
ensures the support is acceptable and valued by teams,
and if it is highly intensive, particularly in low-income set-
tings that are relatively new to using data for decision-
making and may have low data literacy [46, 48, 51, 58].
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Themes (No. Evidence synthesis Quality of Evidence [ref]
studies) Description of relationship QIC component—-mechanism- Contextual enablers of mechanism Quantitative  Qualitative
outcome (or barriers) and mixed  and review
- methods
QIC component  Mechanism of change Outcome
Health Use of « Refreshed knowledge Change in + Quality and appropriateness (mix of Medium [46] Low [48];
professionals continuous « Reinforced confidence  clinical practice clinical and quality improvement medium
-knowledge, quality and skills in enabled expertise) of mentoring [57, 58]
skills & problem improvement improvement topic « Leadership and work culture open to
solving approach area bottom up discussion and reflection
(N=4) - Facilitated a problem- « Health workers participating in quality
solving approach improvement interventions have
adequate clinical competences (or a
complementary clinical skills training
programme is accessible)
Health Formulating « Increased motivation, Increased - Intensity of mentoring to increase Medium [58, Low [17,
professionals shared goals by reframing engagement in data literacy and use for decision- 59]; high 51,615
engagement,  Alignment with improvement topic as  QIC—may lead making, particularly in LMICs [49,57,60]  high [57]
attitude and national desirable, urgent and to increased « Supportive leadership
motivation priorities and fit achievable success - Barrier: competing programmes and
(N=28) with existing - Removed resistance to initiatives.
practices use of data
Use of run-charts « Increased Commitment
to visualise to change
progress
Dissemination of
success stories
Credibility of
change package
Organisational ~ General QIC - Facilitated teamwork + Quality and intensity of mentoring High [60] Low [61];
climate approach and multi-professional + Wider use of improvement tools medium
N=4) collaboration within beyond unit of focus [62]; high
and across departments [57]
- Facilitated bottom up
dialogue and discussion
Leadership General QIC + Enhanced leadership Staff morale « Previous success with quality Low [48,
(N=2) approach engagement boosted improvement 63]
« Decentralised/shared « Alignment with institutional
leadership promoted responsibilities and participatory
through encouraging working culture
bottom up problem
solving
Organisational ~ Process mapping - Definition of standard New « Previous success with quality Low [17];
structures, care processes expectations on  improvement medium
processes and facilitated performance « Alignment with institutional [62, 64, 65];
systems generated responsibilities and priorities high [66]
(N=5) - Complementary approach (beyond
QIC activities) to institutionalise new
ways of working e.g. incorporation in
induction or staff training;
performance management
frameworks for accountability at the
level of health workers and/or
organisation
Organisational ~ General QIC + Development of habits ~ Normalisation of + Leadership open to new practices Low [17,
culture approach for improvement new practices + Health system enabling decentralised 56];
(N=3) facilitated innovation medium
[62]

For example, in Nigeria, Osibo et al. suggests that redu-
cing resistance to use of data for decision-making may be
an intervention in itself and a pre-condition for use
of quality improvement methods [58]. As for leader-
ship characteristics, the literature stresses the role of

hospital leadership in fostering a culture of perform-
ance improvement, promoting open dialogue, bottom-
up problem solving, which may facilitate a collective
sense of responsibility and engagement in quality im-
provement. Alignment with broader strategic priorities



Zamboni et al. Implementation Science (2020) 15:27

and previous success in quality improvement may fur-
ther motivate leadership engagement [46, 48, 50, 51].
Adequacy of clinical skills emerges as an enabler par-
ticularly in LMICs, where implementation reports ob-
served limited scope for problem-solving given the
low competences of health workers [46] and the need
for partnership with training programmes to comple-
ment clinical skills gaps [48].

What is it about collaboration with other hospitals that
may lead to better outcomes?

This question explored inter-organisational mechanisms
of change. Four themes emerged from the literature
(Table 5). Firstly, collaboration may create or reinforce a
community of practice, which exerts a normative pres-
sure on hospitals to engage in quality improvement, [17,
46, 50, 63, 67-69]. Secondly, it may promote friendly

Table 5 Inter-organisational mechanisms of change
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competition and create isomorphic pressures on hospital
leaders, i.e. pressure to imitate other facilities’ success
because they would find it damaging not to. In reverse,
sharing performance data with other hospitals offers a
potential reputational gain for well-performing hospitals
and for individual clinicians seeking peer recognition
[17, 46, 63, 68, 69, 72] . A relatively high number of
medium-high quality studies support these two themes.
Thirdly, collaboration may provide a platform for cap-
acity building by disseminating success stories and
methodologies for improvement [51, 67-70]. Finally,
collaboration with other hospitals may demonstrate the
feasibility of improvement to both hospital leaders and
health workers. This, in turn, may galvanise action
within each hospital by reinforcing intra-organisational
change mechanisms outlined above [51, 63, 71]. How-
ever, evidence for this comes from low-quality studies.

Themes (No.  Evidence synthesis Quiality of Evidence [ref]
studies) Description of relationship QIC component-mechanism-outcome  Contextual enablers of mechanism  Quantitative  Qualitative
Qi Mechanism of change Outcome (or barriers) and mixed and review
methods
component
Shared Collaboration -« Sense of community Health workers - Settings where a community of Medium [46, Low [17,
community with other reinforced or created motivated and practice amongst clinicians exists  67-69] 50, 63];
of practice hospitals - Increased motivation, by empowered to or can be developed medium
N=7) supporting reframing of take action towards - Barrier: external pressures on [67, 69]
improvement topic as common goal hospitals incentivising
desirable, urgent and competition v. collaboration.
achievable
Platform Collaboration - Platform to refine skills for - Settings with quality-focused HR ~ Medium [51, Low [51];
for capacity with other improvement provided systems, e.g. incorporating quality  67-70] medium
building hospitals - Definition of standard care objectives in professional devel- [67, 69, 70]
(N=75) processes facilitated opment and performance
appraisals
- Barrier: high performing hospitals
have less to gain from
collaboration
« Barrier: Collaboration can be
undermined by free-riding (not all
facilities contribute equally) and
social loafing (leaving it to others
to support low performing
hospitals)
Demonstration Collaboration -« Feasibility of improving Increased « Supportive leadership Medium [71] Low [51,

role with other outcome of focus is engagement in - External support to disseminate 63]
N=3) hospitals demonstrated QIC success stories
- Barrier: Large hospitals may have
less to gain from collaboration

Friendly Collaboration - Reputational gain from Normative - Open sharing of data on mutual ~ Medium [47, Low [17,
competition with other improvement (or conversely — pressures to performance 66] 63];
(N=6) hospitals risk of non-improvement) at ~ conform (change « Alignment with institutional medium

individual and organisational  practice and priorities (lack of which [69]; high

level achieved. improve) created. contributes to perception that [72]

« Access to others' data and
benchmarking for internal
gains enabled.

collaboration is stressful and
time-consuming)

- Geographically dense professional
network

- Non-hierarchical teams facilitating
decentralised decision making

- Barrier: competition for financial
incentives linked to quality criteria
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Key contextual enablers for these inter-organisational
mechanisms include adequate external support to facili-
tate sharing of success stories in contextually appropri-
ate ways and alignment with systemic pressures on
hospital leadership. For example, a study on a Canadian
QIC in intensive care units found that pressure to cen-
tralise services undermined collaboration because hospi-
tals’ primary goal and hidden agenda for collaboration
were to access information on their potential competi-
tors [72]. The activation of isomorphic pressures also as-
sumes that a community of practice exists or can be
created. This may not necessarily be the case, particu-
larly in LMICs where isolated working is common: a
study in Malawi attributed the disappointing QIC out-
comes partly to the intervention’s inability to activate
friendly competition mechanisms due the weakness of
clinical networks [46].

The relative benefit of collaboration was questioned in
both high and low-income settings: less importance was at-
tached to learning sessions than mentoring by participants
in a study in Tanzania [57]. Hospitals may fear exposure
and reputational risks [68], and high-performing hospitals
may see little advantage in their participation in a collabora-
tive [68, 72]. Hospitals may also make less effort when
working collaboratively or use collaboration for self-interest
as opposed to for sharing their learning [69].
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Figure 5 offers a visual representation of the identified
intra- and inter-organisational mechanisms of change
and their relationship to the intervention strategy and
expected outcomes.

Discussion

To the best of our knowledge, this is the first review to
systematically explore the role of context and the mech-
anisms of change in QICs, which can aid their imple-
mentation design and evaluation. This is particularly
important for a complex intervention, such as QICs,
whose effectiveness remains to be demonstrated [6, 7,
11]. We offer an initial programme theory to understand
whose behaviours ought to change, at what level, and
how this might support the creation of social norms pro-
moting adherence to evidence-based practice. Crucially,
we also link intra-organisational change to the position
that organisations have in a health system [33].

The growing number of publications on mechanisms
of change highlights interest in the process of change.
We found that participation in quality improvement
collaborative activities may improve health professionals’
knowledge, problem-solving skills and attitude; team-
work; shared leadership and habits for improvement.
Interaction across quality improvement teams may gen-
erate normative pressure and opportunities for capacity

Improved
perception of
importance of

Friendly competition

Normative pressure quality

// /'/
— ,/ //
L
s
e
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ideas and improving

Collaborative

f . o Improved \
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confidence and
skills for quality
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building and peer recognition. However, the literature
generally lacks reference to any theory in the conceptu-
alisation and description of mechanisms of change [7].
This is surprising given the clear theoretical underpin-
nings of the QIC approach, including normalisation
process theory in relation to changes within each organ-
isation, and diffusion of innovation theory in relation to
changes arising from collaborative activities [32, 33]. We
see three key opportunities to fill this theoretical gap.
First, more systematic application of the Theoretical Do-
mains Framework in design and evaluation of QICs and
in future reviews. This is a synthesis of over 120 con-
structs from 33 behaviour change theories and is highly
relevant because the emerging mechanisms of change
pertain to seven of its domains: knowledge, skills,
reinforcement, intentions, behaviour regulation, social
influences and environmental context and resources [73,
74]. Tts use would allow specification of target behav-
iours to change, i.e. who should do what differently,
where, how and with whom, to consider the influences
on those behaviours, and to prioritise targeting behav-
iours that are modifiable as well as central to achieving
change in clinical practice [75]. Second, we recognise
that emphasis on individual behaviour change theories
may mask the complexity of change [76]. Organisational
and social psychology offer important perspectives for
theory building, for example, postulating that motivation
is the product of intrinsic and extrinsic factors [77, 78],
or that group norms that discourage dissent, for ex-
ample, by not encouraging or not rewarding constructive
criticism act as a key barrier to individual behaviour
change [79]. This warrants further exploration. Third,
engaging with the broader literature on learning collabo-
ratives may also help develop the programme theory fur-
ther and widen its application.

Our findings on contextual enablers complement pre-
vious reviews [16, 80]. We highlight that activating
mechanisms of change may be influenced by the appro-
priateness of external support, leadership characteristics,
quality improvement capacity and alignment with sys-
temic pressures and incentives. This has important im-
plications for QIC implementation. For example, for
external support to be of high intensity, the balance of
clinical and non-clinical support to quality improve-
ment teams will need contextual adaptation, since
different skills mixes will be acceptable and relevant in
different clinical contexts. Particularly in LMICs, align-
ment with existing supervisory structures may be the
key to achieve a functional quality improvement team
[46, 48, 51, 57, 58].

Our review offers a more nuanced understanding of
the role of leadership in QICs compared to previous
concepts [8, 25]. We suggest that the activation of the
mechanisms of change, and therefore potentially QIC
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success, rests on the ability to engage leaders, and there-
fore leadership engagement can be viewed as a key part
of the QIC intervention package. In line with organisa-
tional learning theory, the leaders’ role is to facilitate a
data-informed analysis of practice and act as “designers,
teachers and stewards” to move closer to a shared vision
[81]. This requires considerable new skills and a shift away
from traditional authoritarian leadership models [81]. This
may be more easily achieved where some of the “habits
for improvement” already exist (13), or where organisa-
tional structures, for example, decentralised decision-
making or non-hierarchical teams, allow bottom-up prob-
lem solving. Leadership engagement in QIC programmes
can be developed through alignment with national prior-
ities or quality strategies, alignment with financial incen-
tive systems or facility performance management targets,
particularly as external pressures may compete with QIC
aims. Therefore, QICs design and evaluation would bene-
fit from situating these interventions in the health system
in which they occur.

Improving skills and competencies in using quality im-
provement methods is integral to the implementation of
QIC interventions; however, the analysis of contextual
factors suggests that efforts to strengthen quality im-
provement capacity may need to consider other factors
as well as the following: firstly, the availability and us-
ability of health information systems. Secondly, health
workers’ data literacy, i.e. their confidence, skills and at-
titudes towards the use of data for decision-making.
Thirdly, adequacy of health workers’ clinical compe-
tences. Fourth, leaders’ attitudes to team problem solv-
ing and open debate, particularly in settings where
organisational culture may be a barrier to individual re-
flection and initiative. The specific contextual challenges
emerging from studies from LMICs, such as low staffing
levels and low competence of health workers, poor data
systems, and lack of leadership echo findings on the lim-
itations of quality improvement approaches at facility-
level in resource constrained health systems [1, 82].
These may explain why group-problem solving strat-
egies, including QICs, may be more effective in
moderate-resource than in low-resource settings, and
their effect larger when combined with training [11].
The analysis on the role of context in activating mecha-
nisms for change suggests the need for more explicit
assumptions about context-mechanism-outcome rela-
tionships in QIC intervention design and evaluation [15,
83]. Further analysis is needed to determine whether
certain contextual factors related to capacity should be a
precondition to justify the QIC approach (an “invest-
ment viability threshold”) [84], and what aspects of qual-
ity improvement capacity a QIC intervention can
realistically modify in the relatively short implementa-
tion timeframes available.
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While we do not suggest that our programme theory is
relevant to all QIC interventions, in realist terms, this may
be generalizable at the level of theory [18, 20] offering
context-mechanism-outcome hypotheses that can inform
QIC design and be tested through rigorous evaluations,
for example, through realist trials [85, 86]. In particular,
there is a need for quantitative analysis of hypothesised
mechanisms of change of QICs, since the available evi-
dence is primarily from qualitative or cross-sectional
designs.

Our review balances principles of systematic reviews,
including a comprehensive literature search, double ab-
straction, and quality appraisal, with the reflective realist
review approach [19]. The realist-inspired search meth-
odology allowed us to identify a higher number of pa-
pers compared to a previous review with similar
inclusion criteria [16] through active search of qualita-
tive studies and grey literature and inclusion of low qual-
ity literature that would have otherwise been excluded
[41]. This also allowed us to interrogate what did not
work, as much as what did work [19, 22]. By reviewing
literature with a wide range of designs against a prelim-
inary conceptual framework, by including literature
spanning both high- and low-resource settings and by
exploring dissonant experiences, we contribute to under-
standing QICs as “disruptive events within systems” [87].

Our review may have missed some papers, particularly
because QIC programme descriptions are often limited
[7]; however, we used a stringent QIC definition aligned
with previous reviews, and we are confident that the-
matic saturation was achieved with the available studies.
We encountered a challenge in categorising data as
“context” or “mechanism”. This is not unique and was
anticipated [88]. Double review of papers in our research
team minimised subjectivity of interpretation and
allowed a deep reflection on the role of the factors that
appeared under both dimensions.

Conclusion

We found some evidence that appropriateness of exter-
nal support, functionality of quality improvement teams,
leadership characteristics and alignment with national
systems and priorities may influence QIC outcomes, but
the strength and quality of the evidence is weak. We ex-
plored how QIC outcomes may be generated and found
that health professionals’ participation in QIC activities
may improve their knowledge, problem-solving skills
and attitude; team work; shared leadership and the de-
velopment of habits for improvement. Interaction across
quality improvement teams may generate normative
pressure and opportunities for capacity building and
peer recognition. Activation of mechanisms of change
may be influenced by the appropriateness of external
support, leadership characteristics, the adequacy of
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clinical skills and alignment with systemic pressure and
incentives.

There is a need for explicit assumptions about context-
mechanism-outcome relationships in QIC design and
evaluation. Our review offers an initial programme theory
to aid this. Further research should explore whether cer-
tain contextual factors related to capacity should be a pre-
condition to justify the QIC approach, test the emerging
programme theory through empirical studies and refine it
through greater use of individual behaviour change and
organisational theory in intervention design and
evaluation.
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