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Abstract 

Background:  To successfully reduce the negative impacts of stroke, high-quality health and care practices are 
needed across the entire stroke care pathway. These practices are not always shared across organisations. Quality 
improvement collaboratives (QICs) offer a unique opportunity for key stakeholders from different organisations to 
share, learn and ‘take home’ best practice examples, to support local improvement efforts. This systematic review 
assessed the effectiveness of QICs in improving stroke care and explored the facilitators and barriers to implementing 
this approach.

Methods:  Five electronic databases (MEDLINE, CINAHL, EMBASE, PsycINFO, and Cochrane Library) were searched 
up to June 2020, and reference lists of included studies and relevant reviews were screened. Studies conducted in an 
adult stroke care setting, which involved multi-professional stroke teams participating in a QIC, were included. Data 
was extracted by one reviewer and checked by a second. For overall effectiveness, a vote-counting method was used. 
Data regarding facilitators and barriers was extracted and mapped to the Consolidated Framework for Implementa-
tion Research (CFIR).

Results:  Twenty papers describing twelve QICs used in stroke care were included. QICs varied in their setting, part of 
the stroke care pathway, and their improvement focus. QIC participation was associated with improvements in clini-
cal processes, but improvements in patient and other outcomes were limited. Key facilitators were inter- and intra-
organisational networking, feedback mechanisms, leadership engagement, and access to best practice examples. Key 
barriers were structural changes during the QIC’s active period, lack of organisational support or prioritisation of QIC 
activities, and insufficient time and resources to participate in QIC activities. Patient and carer involvement, and health 
inequalities, were rarely considered.

Conclusions:  QICs are associated with improving clinical processes in stroke care; however, their short-term nature 
means uncertainty remains as to whether they benefit patient outcomes. Evidence around using a QIC to achieve 
system-level change in stroke is equivocal. QIC implementation can be influenced by individual and organisational 
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Contributions to the literature

•	This paper presents the first systematic review that has 
utilised the Consolidated Framework for Implementa-
tion Research (CFIR) to map facilitators and barriers 
to using a quality improvement collaborative (QIC) in 
improving stroke care.

•	It highlights the effectiveness of QICs in improving 
clinical processes in stroke services and the impor-
tance of key factors that could be used to inform future 
efforts of planning and executing a QIC to successfully 
implement improvements in stroke care.

•	This review identified a lack of patient and carer 
involvement, and consideration of health inequalities, 
in improving stroke care through the use of a QIC.

Background
Stroke is one of the leading causes of death and disabil-
ity worldwide [1]. Despite declines in age-standardised 
stroke incidence and mortality rates in recent years, the 
global burden of stroke remains high with over 80 million 
stroke survivors worldwide [1, 2]. To successfully reduce 
the negative impacts of stroke, high-quality health and 
care practices are needed across the entire stroke care 
pathway. Reorganising stroke services and implementing 
changes at a system-level are increasingly being recog-
nised as ways of enhancing coordination across the path-
way, optimising care processes, and improving outcomes 
for stroke patients [3–5]. Implementing these transform-
ative changes in stroke care is likely to involve a critical 
mass of stakeholders across different organisations and 
will require the application of effective quality improve-
ment (QI) methodologies.

Whilst there are many examples of good stroke care 
practices, these are not always shared between organisa-
tions. Quality improvement collaboratives (QICs) offer 
a unique opportunity for key stakeholders from differ-
ent organisations to take part in a series of collaborative 
activities [6]. The QIC approach, first formalised by the 
Institute for Healthcare Improvement (IH), is a short-
term structured programme, usually between 6 and 15 
months, designed to support ‘breakthrough’ improve-
ment in a focused topic area [7]. Teams from different 
organisations are brought together in ‘learning sessions’ 

to share and learn best practices and QI methods, and 
‘take home’ learning to their organisation to test changes 
locally in ‘action periods’ [7]. Previous systematic reviews 
have evaluated the impact of QICs, reporting largely pos-
itive effects on improvement measures [6, 8]. Attempts 
to shed light on the potential determinants of QIC suc-
cess have proposed the influence of external support 
[9], leadership [9], team functioning [9, 10], and col-
laborative learning [10, 11]. However, this literature has 
emphasised the need for further exploration of whether 
QIC effectiveness is dependent on the focus (e.g. clini-
cal population), and if there are specific contextual fac-
tors that support or hinder QIC success [6, 8–10]. The 
importance of involving patients and carers in decisions 
about improving the care they receive [12], and the con-
sideration of health inequalities when improving health 
and care services [13], is widely recognised, but to date, 
no review of QICs has examined the extent to which 
patients and carers were involved, or health inequalities 
were considered.

To build on previous QIC reviews, this systematic 
review assessed the effectiveness of QICs for driving 
improvements in stroke care and used the Consolidated 
Framework for Implementation Research (CFIR) [14] 
to explore the facilitators and barriers to using a QIC to 
improve care for this clinical population. The review also 
sought to consider the extent to which QICs in stroke 
care involved patients and carers and considered health 
inequalities.

Methods
Searches
This systematic review was registered with PROSPERO 
(CRD42020193966) and designed in accordance with 
recognised guidance and reporting standards (see Addi-
tional file  1 for the Preferred Reporting Items for Sys-
tematic Review and Meta-Analysis (PRISMA) checklist 
[15]). Studies were identified through searching five 
electronic databases (MEDLINE, CINAHL, EMBASE, 
PsycINFO, and Cochrane Library) from their inception 
to 5th June 2020 and were limited to studies published in 
English. A search strategy using a combination of Medi-
cal Subject Headings and keywords related to ‘stroke’ 
and ‘quality improvement collaborative’ was developed 
with the assistance of an information specialist (see 
Additional file  2). Additional studies were identified 

level factors, and future efforts to improve stroke care using a QIC should be informed by the facilitators and barriers 
identified. Future research is needed to explore the sustainability of improvements when QIC support is withdrawn.

Trial registration:  Protocol registered on PROSPERO (CRD42​02019​3966).

Keywords:  Quality improvement collaborative, Stroke, Facilitators, Barriers, Effectiveness, Systematic review
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through screening reference lists of included studies and 
relevant reviews.

Study selection
Studies of any design referring to a QIC conducted in 
an adult stroke care setting, which reported primary 
effect measures and/or perspectives of participating 
multidisciplinary stroke teams, were included. The QIC 
approach was defined in line with previous reviews [6, 8, 
9], consisting of the following core elements: (1) a speci-
fied topic; (2) clinical and QI experts working together; 
(3) multiple teams from multiple sites participating; (4) 
a model or framework for improvement with multiple 
tests of change; and (5) a series of structured collabora-
tive activities in a given timeframe, involving learning 
sessions and visits from mentors and facilitators. Con-
ference proceedings and reviews were excluded from the 
review. Two reviewers independently screened the titles 
and abstracts of all retrieved citations against the eligi-
bility criteria using Rayyan [16]. Full texts of potentially 
relevant citations were then obtained and independently 
assessed by two reviewers. Disagreements at any stage 
were resolved through discussion with a third reviewer, 
and where necessary the wider review team. Reasons for 
exclusion at full-text screening were documented.

Data extraction and quality assessment
Data was extracted from the included studies by one 
reviewer using a pre-piloted form in Microsoft Excel, and 
checked by a second for completeness and accuracy. Any 
disagreements were resolved through discussion with a 
third reviewer. The following data items were extracted 
from each study: authors, year of publication, country, 
aim, study design and setting, improvement area, QIC 
description and components, and any relevant outcomes. 
The extent to which patients and carers were involved, 
and health inequalities considered, was also noted. Data 
relating to the factors influencing stroke care improve-
ment when using a QIC was extracted, in addition to 
those specifically labelled as facilitators and barriers. 
The Mixed Methods Appraisal Tool (MMAT), a critical 
appraisal tool designed for reviews which include quan-
titative, qualitative and mixed methods studies [17], was 
used to assess the methodological quality of included 
studies.

Data synthesis
Detailed summaries of the study characteristics were col-
lated. A vote-counting method based on the direction 
of effect was used to identify if there was any evidence 
of an effect in the included studies [18]. This approach 
was used due to heterogeneity observed in the stud-
ies, particularly in the outcomes assessed, and has been 

previously used in a similar review assessing the effec-
tiveness of QI interventions [19]. For each outcome type 
(process, patient, and other), studies were categorised 
into five groups based on the ratio of outcomes demon-
strating positive directional change, either from baseline 
to end of the study or when an intervention group was 
compared to a control group: (1) all outcomes; (2) more 
than half of the outcomes; (3) half of the outcomes; (4) 
less than half of the outcomes; and (5) no outcomes.

Extracted facilitators and barriers were mapped to the 
Consolidated Framework for Implementation Research 
(CFIR) [14] by one reviewer and verified by a second. 
The CFIR is comprised of five key domains (intervention 
characteristics, outer setting, inner setting, characteris-
tics of individuals, and the implementation process), each 
containing constructs enabling the exploration of factors 
that influence implementation success [14]. This frame-
work was selected as it focuses on organisational and 
contextual factors related to implementation, which was 
identified as most suitable for the collaborative nature 
of a QIC. It also served as a structure to explore factors 
across different study types. Thematic analysis was used 
to categorise facilitators and barriers for each relevant 
construct of the CFIR [20]. This stage was divided equally 
between two reviewers, with uncertainties resolved 
through discussion.

Patient and public involvement in the review
A member of the public worked with researchers to 
develop the data extraction form, ensuring that the 
extent of patient and carer involvement, and whether 
improvements were patient-centred, were considered 
when extracting data, and reviewed this paper.

Results
The search strategy retrieved a total of 1179 citations. 
After the removal of duplicates, 815 citations were 
screened based on title and abstract, of which 68 records 
underwent full-text assessment. A total of 20 papers were 
identified for inclusion in the review, including two addi-
tional papers found through citation checking (Fig. 1).

Study characteristics
Twenty papers describing 12 QICs used in stroke care 
were included; four randomised controlled trials [21–26], 
four cross-sectional studies [27–30], three interrupted 
time series studies [31–34], four before-and-after stud-
ies [35–38], and two qualitative studies [39, 40]. A sum-
mary of the included QICs is presented in Table 1. QICs 
were conducted in the USA [23, 29, 33–35, 38], UK [21, 
31], Netherlands [22, 37], Australia [24] and Taiwan 
[36] between 2005 and 2020. Most QICs [21–24, 29, 31, 
33–37] focused on improving urgent and/or acute stroke 
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care. Key improvement areas included increasing throm-
bolysis treatment rates [22, 24, 29, 34, 36, 37], accurate 
and timely stroke screening and documentation [21, 23, 
31, 33, 35–37], and increasing compliance in the full 
delivery of care bundles [21, 31]. Nine QICs took place 
in secondary care settings (e.g. hospitals) [21–24, 28, 29, 
34–36], two QICs were based in pre-hospital care (e.g. 
emergency services) [31, 33], and one QIC was based in a 
primary care setting (e.g. general practice) [38]. One QIC 
took place across more than one setting type [28, 37], 
with stroke services from hospitals, rehabilitation organi-
sations and nursing homes participating. The number of 
organisations participating in the QICs varied; some had 
between 10 to 15 sites [22, 23, 31, 34, 35], whilst others 
had between 20 and 24 sites [21, 24, 28, 33, 36]. Profes-
sionals involved in the QICs included QI experts, doc-
tors, managers, nurses, and allied health professionals; 
some of whom were identified as specialist stroke clini-
cians and practitioners. There was variability in some 
QIC components; the number of learning sessions (from 
two to five), local QI methods used (plan-do-study-act 
cycles, driver diagrams, process maps), length of the QIC 
(from 6 to 48 months), and additional activities (telecon-
ferences, workshops, site-based meetings). Most QICs 

used electronic/web-based data systems to measure per-
formance [21–24, 33, 35, 37], and four QICs specified the 
use of a national registry [21, 35, 37, 38].

Quality assessment
The MMAT revealed that most papers were of medium 
to high quality [21–27, 29–32, 34, 36–40]. Two papers 
which scored as low quality [28, 35] either confirmed or 
added to the findings and so were included. Reliability of 
findings on quality assessment decisions is referred to in 
Tables 2 and 3.

Effectiveness of QICs in stroke care
Across the included studies, the effectiveness of QICs 
was categorised into three types of outcomes: process, 
patient, and other. Of the 14 studies (from ten QICs) with 
quantitative data, all reported process outcomes (e.g. 
door-to-needle times, blood glucose testing, discharge 
prescriptions) [21–26, 28, 31–37], seven studies (from six 
QICs) reported patient outcomes (e.g. mortality, quality 
of life, discharge delay) [22, 24, 28, 34, 36–38], and seven 
studies (from six QICs) reported other outcomes (e.g. 
staff engagement levels, perceptions of interventions, use 
of QI methods) [24, 25, 27, 29, 30, 39, 40]. All 14 studies 

Fig. 1  PRISMA flow diagram
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reported a positive directional change in 50% to 100% 
of their process outcomes [21–26, 28, 31–37]; indicat-
ing that QICs were associated with improving clinical 
processes in stroke care. Of the seven studies report-
ing patient outcomes, three reported a positive direc-
tional change in 100% of these outcomes [28, 34, 37], 
two reported a positive directional change in less than 
half of their patient outcomes [22, 38], and two reported 
no change [24, 36]; suggesting that QICs may not be as 
effective in improving stroke patient outcomes. Of the 
seven studies reporting other outcomes, five reported no 
change [24, 27, 29, 39, 40], and two reported a positive 
change in these outcomes [25, 30]. Subgroup analyses, 
conducted by publication year, country, study setting, 
number of improvement areas, duration of QIC, number 
and length of learning sessions, and quality assessment 
judgement, identified no clear associations (see Addi-
tional file 3).

Facilitators and barriers
Facilitators and barriers to implementing improvements 
in stroke care when using a QIC are summarised and 
mapped to the relevant CFIR domains and constructs in 
Tables 2 and 3, respectively. The following descriptions of 
the key facilitators and barriers identified are presented 
in the five CFIR domains.

Intervention characteristics
Six QICs reported factors related to the complexity and 
adaptability of the QIC intervention. Complex QI pro-
cesses, or those requiring system re-design and multi-
professional coordination, were more challenging, 
difficult to implement and unlikely to support change 
in the short-term [28, 34, 35]. Conversely, where indica-
tors for change were kept simple and the stroke team had 
more control over them, improvement was more likely 
to be achieved [23, 39]. Identifying a specific geographi-
cal unit or designated team with recognised responsibil-
ity was viewed as important and may have encouraged a 
greater response to the QIC [23, 39]. Demonstrating the 
success of QI processes on delivery of care also high-
lighted their adaptability; for example, staff reported ‘spill 
over’ effects for other clinical conditions [31], and staff 
suggested that the QIC model could be applied to other 
aspects of stroke care like endovascular therapy [34].

Outer setting
Features of the external environment were identified as 
influencing improvement across all but one QIC [22]. 
External factors, such as the presence of national-level 
policies and incentives during the QIC [23, 26, 29, 38], 
or delays in securing contractual arrangements [35], 
influenced the extent to which organisations improved 

stroke care. Having little to no experience of previous QI 
initiatives, such as lack of familiarity with national data 
registries, meant improvement was less likely to happen 
for some organisations [34, 36]. The reported complexi-
ties associated with treating stroke, including challeng-
ing clinical presentations [36], being cared for in different 
areas of the hospital [35], and capturing accurate data on 
stroke onset [26], were barriers to achieving QI for all 
patients and all elements of stroke care.

Inter-organisational collaborative action, particularly 
during learning sessions, facilitated the exchange of 
ideas, best practices and experiences between organisa-
tions that would not normally work together [28, 33, 36, 
39]. These exchanges stimulated teams to ‘take home’ 
learning to their organisation [28]. Relationships between 
organisations were fostered through the networking and 
communication opportunities offered by the QIC [28, 29, 
33, 39]. It was reported that collaboration led to coopera-
tion between teams, emphasis on the need for QI, and 
awareness of ‘being part of a chain of care’ [28]; and cre-
ated ‘a sense of belonging’ and a ‘shared repertoire’ [39]. 
Though inter-organisational collaborative action was 
reported to facilitate improvement across some QICs [28, 
29, 34, 36], the ‘Stroke 90:10’ QIC found that variability in 
performance, attendance, enthusiasm and contribution 
of teams created tension between organisations, which 
was not conducive to successful collaborative QI [39].

Inner setting
Factors in this domain were the most highly cited across 
all QICs. Insufficient organisational support (e.g. lack 
of prioritisation and inadequate allocation of time and 
resources for stroke QI) was reported as a significant 
barrier [24, 27, 28, 31, 33, 35, 37, 39, 40]. Structural 
changes (e.g. staff turnover) were also reported to nega-
tively impact implementation [22, 24, 28, 29, 31, 40], and 
in one case led to an organisation withdrawing from the 
QIC [22]. QI was challenging for organisations that had 
limited access to equipment or patient data to measure 
performance [28, 35, 40]. Access to useful information 
delivered during QIC activities, however, empowered 
teams to develop knowledge of best practice, patient care 
and QI methods, which in turn facilitated stroke service 
improvement across some QICs [25, 28, 31, 33, 35, 40].

Leadership was noted to be associated with achieving 
improvement across some QICs [27–29, 31, 33, 35, 39]. 
Difficulties in obtaining support from leaders or changes 
in leadership hindered team participation in QI [28, 33, 
39]. Some QICs highlighted how additional meetings and 
regular communication with leaders were successful tools 
to overcome these barriers and obtain buy-in from lead-
ers to implement stroke care improvements [27–29, 31, 
35]. Regular communication of QI activities and progress 
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fostered support and recognition, provided intra-organ-
isational networking opportunities and enabled change 
[28, 29, 33, 35, 39, 40]. Providing feedback to staff also 
supported improvement [23, 26, 31, 33, 35, 39]. Positive 
feedback mechanisms included audit and feedback [39], 
annotated control charts [31], provider prompts [31], and 
storyboards [35]. Learning sessions and access to experts 
motivated change by providing opportunities to share 
and learn best practices and become familiar with QI 
tools [33, 35, 36, 39]. Engagement with QI processes was 
influenced by capacity and willingness to learn [29, 30, 
39] and tailoring the content and accessibility of learning 
sessions to suit participants [28–30, 40].

Characteristics of individuals
Individual characteristics were reported to influence 
improvement across six QICs. The perception of and 
response to QI processes differed depending on profes-
sion. Perceptions towards the effectiveness of thromboly-
sis were thought to have affected implementation for one 
QIC [24, 30], whilst another struggled to obtain support 
for QI measures due to a perception amongst emergency 
department staff that there were no quality issues sur-
rounding stroke care [35]. Engaging staff from the outset 
may encourage more positive responses from colleagues 
towards the implementation of QI processes [27, 31]. 
Staff who perceived changes as a means of improving 
patient care, or creating a greater sense of purpose, were 
more likely to adopt them and look out to other organi-
sations as well as their own [31, 39]. Other individual 
characteristics identified as influencing improvement 
included length of service [27], motivation [28, 31, 40], 
problem-solving [40], and enthusiasm [28].

Process
Ten QICs cited facilitators or barriers to QI associated 
with engaging appropriate individuals and executing the 
QIC intervention. Achieving improvement was difficult 
where there was low to moderate engagement in QI pro-
cesses [24, 31], and where it was perceived that there was 
insufficient engagement from clinicians [27] or emer-
gency department staff [35]. Engaging with all staff, par-
ticularly leaders, involved in delivering stroke care from 
the inception of the QIC and throughout was thought to 
facilitate change [27, 28, 31, 35, 39, 40]. Whilst external 
facilitators were found to empower teams to take owner-
ship of changes in one QIC [40], another reported that 
sole reliance on local champions to support the change 
process was not necessarily sufficient and that more col-
laborative working was needed [24].

Inconsistencies in delivering the QIC intervention, for 
example implementation delays [31, 35], longer peri-
ods between learning sessions [22], and only having two 
learning sessions [30], negatively impacted motivation 
and improvement. Conversely, consistency in apply-
ing the QIC model with adequate team participation 
throughout and the use of a structured approach featur-
ing measurable outcomes, supported improvement [25, 
28, 29, 35]. Some QICs highlighted that whilst this inten-
sive intervention facilitated initial improvement, when 
QIC support and resources were withdrawn, continued 
improvement might not be sustainable [23, 24, 34, 35]. 
QICs with longer-term data collection found no con-
tinued improvement in door-to-needle times [34], and 
declining thrombolysis rates [24], when the QIC ended.

Patient and carer involvement and health inequalities
Patient and carer involvement rarely featured in the 
QICs. None undertook qualitative data collection of 
patient or carer perspectives of QI, or explored whether 
their experience had changed as a result of the QIC. 
An English ambulance service QIC concluded that as 
patients were the care receivers, their experiences should 
inform QI [27]. All but one QIC [38] were focused on 
improving clinical quality rather than patient-centred 
improvement areas, and only half of the QICs measured 
patient outcomes [22, 24, 34, 36–38]. Whilst unwar-
ranted variation between stroke services was a motiva-
tion for improvement in two QICs [21, 28], the context of 
socioeconomic health inequalities associated with stroke 
was not present in most QICs. One USA QIC factored 
health insurance and poverty level into their analysis to 
assess whether QI activities decreased hospitalisations 
for stroke in all populations [38].

Discussion
This systematic review assessed the effectiveness of QICs 
in improving stroke care and explored the facilitators 
and barriers associated with using the QIC approach. 
It was considered important given the possible benefits 
from using a QIC in reorganising stroke services and 
implementing system-level changes in stroke care. In 
line with previous QIC reviews [6, 8], the present review 
found that QICs support positive change for some out-
come measures, particularly those related to improving 
clinical processes. Echoing concerns from these reviews 
[6, 8], evidence of effectiveness was limited due to the 
low methodological quality of some studies and the het-
erogeneity of study design, meaning that meta-analysis 
was not possible. Whilst QICs were associated with 
improving clinical processes in stroke care and to some 
extent patient outcomes, effects on staff engagement, 
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perceptions, and uptake of QI methods were limited. 
The short-term and intensive nature of a QIC may have 
restricted the extent to which some measures could be 
affected. Patient-based outcomes or those related to indi-
vidual behaviour or organisational change may require 
longer-term monitoring and embedding of QI processes. 
Few QICs assessed whether improvements continued 
or were sustained when the QIC ended. In those that 
had longer-term follow-up, outcomes had remained the 
same [34], or worsened [24]; suggesting that when QIC 
support was withdrawn, continued or even sustained, 
improvement may not be possible. It has been noted that 
encouraging a project-like approach to QI can be harm-
ful for continuous improvement [41], supporting the idea 
that when a QIC ends, the gains achieved during the pro-
gramme may attenuate as teams re-focus efforts on other 
aspects of care delivery.

Many factors identified by this review as supportive to 
QI were consistent with findings from other QIC reviews 
[9, 10], indicating they are not unique to this clinical 
population. Use of the CFIR domains to map facilitators 
and barriers has highlighted the importance of the inner 
and outer setting when using a QIC to improve stroke 
care. This substantiates results from the wider QI litera-
ture [42, 43], indicating that contextual factors within 
the organisation and external environment influence 
the extent to which improvement can be achieved. The 
positive effect of collaborative interaction (e.g. inter- and 
intra-organisational networking opportunities) identi-
fied, is also evident in previous explorations of QICs [10, 
11], including in a recent realist review proposing collab-
orative ‘capacity building’ as a mechanism for change [9]. 
The present review’s findings, particularly those related 
to the influence of networking and access to information, 
corroborate several conclusions reached by Zamboni 
and colleagues [9]. Importantly, identifying engagement 
as a key facilitator further supports the present view that 
engagement plays a vital role in harnessing QI within 
an organisation [9, 43]. Despite this emphasis, greater 
efforts to understand how to increase engagement, who 
to engage with, and at what stages in the process, could 
better inform how to optimise a QIC in stroke care.

Given the prominence of factors within the inner set-
ting, QIC success may rely on an organisation’s capacity 
to participate. This may form the basis of key criteria to 
be met before subscribing to the approach. Addressing 
barriers associated with a lack of organisational sup-
port, consistently identified across the wider QI literature 
[41–43], is likely to support stroke care QI. Alternative 
QIC formats such as virtual collaborative events may 
alleviate some barriers associated with QIC participation 
(e.g. time commitment) [44]. Intervention and individual 

characteristics specific to stroke were identified as barri-
ers to implementing improvements using a QIC. In addi-
tion to patient-level barriers, such as challenging clinical 
presentations and the accuracy of stroke data, complex 
changes in stroke which involved different hospital areas 
and teams were more difficult to achieve with a QIC. The 
focus for future QICs may therefore be limited to imple-
menting smaller process changes in stroke care and only 
with certain cohorts of stroke patients. The perceptions 
of and response to QI, and in some cases the intervention 
itself (e.g. thrombolysis), differed depending on profes-
sion across some QICs. Given that QICs were less likely 
to be associated with increasing engagement, changing 
perceptions, or increasing the uptake of QI methods; 
exploring ways in which to address these aspects of QI in 
stroke care deserves attention in future studies.

Patients and carers were not involved in the QICs, and 
the context of health inequalities was rarely considered. 
Despite the importance of involving care receivers in 
improving health services [3, 12], evidence of how and 
in what circumstances to involve them in QI, remains 
limited. The lack of consideration of health inequali-
ties in the QICs was unsurprising, as those conducted in 
secondary care settings tend to focus on administering 
treatments for presenting health conditions rather than 
on addressing the underlying determinants of health and 
equitable access to services.

The findings from this review could be used to inform 
practice and the direction of future research. First, fac-
tors found to influence improvement, such as engage-
ment and organisational support, should be considered 
by those planning future QIC initiatives in stroke care to 
enhance chances of success. Developing a tool to assess 
the presence or absence of the factors found in this 
review could be useful to support a healthcare organisa-
tion in the effective implementation of a QIC to improve 
stroke care. Second, the lack of stroke patient and carer 
involvement identified in this review suggests that there 
is a need for future studies to explore the ways in which 
patients and carers could be involved in a QIC. Utilis-
ing qualitative methodology similar to other participa-
tory projects in QI [45, 46], to characterise how patient 
and carer experience and knowledge can contribute to a 
QIC may help to evaluate if their involvement could sup-
port a more patient-centred approach to implementing 
improvements in stroke services. As the focus of many 
QICs was implementing smaller process changes in dis-
crete parts of the stroke care pathway, future research 
should be conducted to identify how system-level change 
can be achieved and whether a QIC would support this. 
Such studies could adopt the conceptual framework for 
implementing major system change developed by Fulop 
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and colleagues [47], employing a QIC as the implementa-
tion approach and evaluate its potential to influence out-
comes associated with system-level change. Lastly, there 
is a need for further exploration of the sustainability of 
improvements once QIC support is withdrawn, and how 
to support continued improvement and ongoing inter-
organisational networking. Applying theories as identi-
fied in a recent systematic review [48], could identify 
potential avenues for sustainment strategies and advance 
understanding of how to sustain improvement and net-
working when a QIC ends.

This systematic review was conducted using stand-
ardised methods, a well-established implementation 
framework to consider facilitators and barriers, and 
included public involvement. In addition to searching 
five academic databases, scoping searches of the grey 
literature were conducted, and no additional records 
were identified. Though the searches were comprehen-
sive, it is possible that some relevant papers may have 
been missed by not systematically reviewing those not 
published in English. QICs included in this review did 
not report negative changes across outcome meas-
ures, indicating a potential publication bias as QICs 
with negative findings are less likely to be published 
than those with positive results. In addition, the major-
ity of studies reported process outcomes and very few 
reported patient outcomes, and therefore whilst QICs 
appear to be associated with improving clinical pro-
cesses in stroke, it should not be assumed that these 
are directly associated with patient improvements and 
could highlight a potential shortfall of research in this 
area [49].

Conclusion
QICs are associated with improving clinical processes 
in stroke care; however, their short-term nature means 
uncertainty remains as to whether they benefit patient 
outcomes. Although helpful with improving elements 
of the stroke care pathway, evidence around using 
QICs to achieve system-level change is equivocal. Fur-
ther research is needed to explore the sustainability of 
improvements when QIC support is withdrawn. QIC 
implementation can be compromised by both individ-
ual and organisational level barriers. It is evident that 
engagement, communication, and access to best prac-
tice examples could be key to enhancing QIC success 
in improving stroke care. As a result, future efforts to 
drive stroke care improvement using a QIC should be 
informed by these facilitators and barriers.

Abbreviations
BA: Before-and-after study; CFIR: Consolidated Framework for Implementation 
Research; CS: Cross-sectional study; CVD: Cardiovascular and/or cerebrovas-
cular disease; IHI: Institute for Healthcare Improvement; ITS: Interrupted time 
series study; MMAT: Mixed Methods Appraisal Tool; PRISMA: Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses; QI: Quality improvement; 
QIC: Quality improvement collaborative; RCT​: Randomised controlled trial; UK: 
United Kingdom; USA: United States of America.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13012-​021-​01162-8.

Additional file 1. PRISMA 2009 Checklist.

Additional file 2. Search terms.

Additional file 3. Effectiveness of QICs.

Acknowledgements
The authors would like to thank Cath Harris for her assistance in developing the 
search strategy and conducting the literature searches for this systematic review.

Authors’ contributions
All listed authors qualify for authorship based on making one or more substantial 
contributions to the intellectual content; conceptual design (HJL, JH, JEH, NJG, KL, 
AJC, LAC, HG, JG, CEL and CLW), acquisition of data (HJL, JH, NJG and KL), and/or 
analysis and interpretation of data (HJL, JH, JEH, NJG, KL and AJC). Furthermore, all 
authors participated in drafting the manuscript (HJL and JH) or critical revision of 
the manuscript for important intellectual content (HJL, JH, JEH, NJG, KL, AJC, LAC, 
HG, JG, CEL and CLW). The author(s) read and approved the final manuscript.

Funding
This research is funded by the National Institute for Health Research Applied 
Research Collaboration North West Coast (NIHR ARC NWC). The views 
expressed are those of the authors and not necessarily those of the NIHR or 
the Department of Health and Social Care.

Availability of data and materials
All data generated or analysed during this study are included in this paper and 
its supplementary information files.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Applied Health Research hub (AHRh), University of Central Lancashire 
(UCLan), Preston, UK. 2 National Institute for Health Research Applied Research 
Collaboration North West Coast (NIHR ARC NWC), Liverpool, UK. 3 Faculty 
of Allied Health and Wellbeing, University of Central Lancashire (UCLan), Pres-
ton, UK. 4 Faculty of Health and Care, University of Central Lancashire (UCLan), 
Preston, UK. 

Received: 6 May 2021   Accepted: 5 October 2021

https://doi.org/10.1186/s13012-021-01162-8
https://doi.org/10.1186/s13012-021-01162-8


Page 15 of 16Lowther et al. Implementation Sci           (2021) 16:95 	

References
	1.	 Johnson CO, Nguyen M, Roth GA, Nichols E, Alam T, Abate D, et al. 

Global, regional, and national burden of stroke, 1990–2016: a systematic 
analysis for the global burden of disease study 2016. Lancet Neurol. 
2019;18(5):439–58.

	2.	 Gorelick PB. The global burden of stroke: persistent and disabling. Lancet 
Neurol. 2019;18(5):417–8.

	3.	 NHS England. The NHS Long Term Plan. 2019.
	4.	 Langhorne P, Audebert HJ, Cadilhac DA, Kim J, Lindsay P. Stroke 

systems of care in high-income countries: what is optimal? Lancet. 
2020;396(10260):1433–42.

	5.	 Pandian JD, Kalkonde Y, Sebastian IA, Felix C, Urimubenshi G, Bosch J. 
Stroke systems of care in low-income and middle-income countries: 
challenges and opportunities. Lancet. 2020;396(10260):1443–51.

	6.	 Wells S, Tamir O, Gray J, Naidoo D, Bekhit M, Goldmann D. Are quality 
improvement collaboratives effective? A systematic review. BMJ Qual Saf. 
2018;27(3):226–40.

	7.	 American Diabetes Association. The breakthrough series: IHI’s col-
laborative model for achieving breakthrough improvement. Diabetes 
Spectr. 2004;17(2):97–101.

	8.	 Schouten LM, Hulscher ME, van Everdingen JJ, Huijsman R, Grol RP. 
Evidence for the impact of quality improvement collaboratives: sys-
tematic review. BMJ. 2008;336(7659):1491–4.

	9.	 Zamboni K, Baker U, Tyagi M, Schellenberg J, Hill Z, Hanson C. How and 
under what circumstances do quality improvement collaboratives lead 
to better outcomes? A systematic review. Implement Sci. 2020;15:1–20.

	10.	 Hulscher ME, Schouten LM, Grol RP, Buchan H. Determinants of success 
of quality improvement collaboratives: what does the literature show? 
BMJ Qual Saf. 2013;22(1):19–31.

	11.	 Nembhard IM. All teach, all learn, all improve? The role of interorgani-
zational learning in quality improvement collaboratives. Health Care 
Manage Rev. 2012;37(2):154–64.

	12.	 Healthcare Quality Improvement Partnership. A guide to patient and 
public involvement in quality improvement. 2016.

	13.	 Whitehead M, Bambra C, Barr B, Bowles J, Caulfield R, Doran T, et al. 
Due North: Report of the Inquiry on Health Equity for the North. 2014.

	14.	 Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into 
practice: a consolidated framework for advancing implementation 
science. Implement Sci. 2009;4(1):50.

	15.	 Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items 
for systematic reviews and meta-analyses: the PRISMA statement. BMJ. 
2009;339:b2535.

	16.	 Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan - a web 
and mobile app for systematic reviews. Syst Rev. 2016;5(1):210.

	17.	 Hong QN, Fàbregues S, Bartlett G, Boardman F, Cargo M, Dagenais 
P, et al. The mixed methods appraisal tool (MMAT) version 2018 for 
information professionals and researchers. Educ Inf. 2018;34(4):285–91.

	18.	 McKenzie JE, Brennan SE. Synthesizing and presenting findings using 
other methods. In: Higgins J, Thomas J, Chandler J, Cumpston M, Li T, 
Page M, et al., editors. Cochrane handbook for systematic reviews of 
interventions; 2019. p. 321–47.

	19.	 Hill JE, Stephani A-M, Sapple P, Clegg AJ. The effectiveness of continuous 
quality improvement for developing professional practice and improving 
health care outcomes: a systematic review. Implement Sci. 2020;15(1):23.

	20.	 Clarke V, Braun V, Hayfield N. Thematic analysis. In: Smith JA, editor. 
Qualitative psychology: a practical guide to research methods. 3rd ed. 
London: SAGE; 2015. p. 222–48.

	21.	 Power M, Tyrrell PJ, Rudd AG, Tully MP, Dalton D, Marshall M, et al. Did a 
quality improvement collaborative make stroke care better? A cluster 
randomized trial. Implement Sci. 2014;9(1):40.

	22.	 Dirks M, Niessen LW, Van Wijngaarden JD, Koudstaal PJ, Franke CL, Van 
Oostenbrugge RJ, et al. Promoting thrombolysis in acute ischemic 
stroke. Stroke. 2011;42(5):1325–30.

	23.	 Williams L, Daggett V, Slaven JE, Yu Z, Sager D, Myers J, et al. A cluster-
randomised quality improvement study to improve two inpatient 
stroke quality indicators. BMJ Qual Saf. 2016;25(4):257–64.

	24.	 Levi CR, Attia JA, D’Este C, Ryan AE, Henskens F, Kerr E, et al. Cluster-ran-
domized trial of thrombolysis implementation support in metropolitan 
and regional Australian stroke centers: lessons for individual and 
systems behavior change. J Am Heart Assoc. 2020;9(3):e012732.

	25.	 Dirks M, Baeten SA, Dippel DW, Van Exel NJA, Van Wijngaarden JD, Hui-
jsman R, et al. Real-life costs and effects of an implementation program 
to increase thrombolysis in stroke. Neurology. 2012;79(6):508–14.

	26.	 Hasnain MG, Paul CL, Attia JR, Ryan A, Kerr E, D’Este C, et al. Door-to-
needle time for thrombolysis: a secondary analysis of the TIPS cluster 
randomised controlled trial. BMJ Open. 2019;9(12).

	27.	 Phung VH, Essam N, Asghar Z, Spaight A, Siriwardena AN. Exploration of con-
textual factors in a successful quality improvement collaborative in English 
ambulance services: cross-sectional survey. J Eval Clin Pract. 2016;22(1):77–85.

	28.	 Minkman M, Schouten L, Huijsman R, Van Splunteren P. Integrated care 
for patients with a stroke in the Netherlands: results and experiences 
from a national breakthrough collaborative improvement project. Int J 
Integr Care. 2005;5:e14.

	29.	 O’Neill HJ, Coe LJ, Magdon-Ismail Z, Schwamm LH. Implementing a 
state-based stroke quality improvement collaborative: the Massachu-
setts experience. Crit Pathw Cardiol. 2012;11(3):114–22.

	30.	 Hasnain MG, Levi CR, Ryan A, Hubbard IJ, Hall A, Oldmeadow C, et al. 
Can a multicomponent multidisciplinary implementation package 
change physicians’ and nurses’ perceptions and practices regarding 
thrombolysis for acute ischemic stroke? An exploratory analysis of a 
cluster-randomized trial. Implement Sci. 2019;14(1):98.

	31.	 Siriwardena AN, Shaw D, Essam N, Togher FJ, Davy Z, Spaight A, 
et al. The effect of a national quality improvement collaborative on 
prehospital care for acute myocardial infarction and stroke in England. 
Implement Sci. 2014;9(1):17.

	32.	 Taljaard M, McKenzie JE, Ramsay CR, Grimshaw JM. The use of segmented 
regression in analysing interrupted time series studies: an example in 
pre-hospital ambulance care. Implement Sci. 2014;9(1):77.

	33.	 Daudelin DH, Kulick ER, D’Amore K, Lutz JS, Barrientos MT, Foell K. The 
Massachusetts emergency medical service stroke quality improvement 
collaborative, 2009–2012. Prev Chronic Dis. 2013;10:e161.

	34.	 Prabhakaran S, Lee J, O’Neill K. Regional learning collaboratives 
produce rapid and sustainable improvements in stroke thrombolysis 
times. Circ Cardiovasc Qual Outcomes. 2016;9(5):585–92.

	35.	 Stoeckle-Roberts S, Reeves MJ, Jacobs BS, Maddox K, Choate L, Wehner 
S, et al. Closing gaps between evidence-based stroke care guidelines 
and practices with a collaborative quality improvement project. Jt 
Comm J Qual Patient Saf. 2006;32(9):517–27.

	36.	 Hsieh F-I, Jeng J-S, Chern C-M, Lee T-H, Tang S-C, Tsai L-K, et al. Quality 
improvement in acute ischemic stroke care in Taiwan: the break-
through collaborative in stroke. PLoS One. 2016;11(8):e0160426.

	37.	 Schouten LM, Hulscher ME, Akkermans R, van Everdingen JJ, Grol RP, 
Huijsman R. Factors that influence the stroke care team’s effectiveness 
in reducing the length of hospital stay. Stroke. 2008;39(9):2515–21.

	38.	 Fulton BD, Ivey SL, Rodriguez HP, Shortell SM. Countywide physician 
organization learning collaborative and changes in hospitalization 
rates. Am J Manag Care. 2017;23(10):596–603.

	39.	 Carter P, Ozieranski P, McNicol S, Power M, Dixon-Woods M. How col-
laborative are quality improvement collaboratives: a qualitative study 
in stroke care. Implement Sci. 2014;9(1):32.

	40.	 Bidassie B, Williams LS, Woodward-Hagg H, Matthias MS, Damush TM. 
Key components of external facilitation in an acute stroke quality 
improvement collaborative in the veterans health administration. 
Implement Sci. 2015;10(1):69.

	41.	 Dixon-Woods M, Martin GP. Does quality improvement improve qual-
ity? Fut Hosp J. 2016;3(3):191–4.

	42.	 Kaplan HC, Brady PW, Dritz MC, Hooper DK, Linam WM, Froehle 
CM, et al. The influence of context on quality improvement suc-
cess in health care: a systematic review of the literature. Milbank Q. 
2010;88(4):500–59.

	43.	 Robert G, Fulop N. Perspectives on context: The role of context in suc-
cessful improvement. London: Health Foundation; 2014. p 31.

	44.	 Zubkoff L, Neily J, Mills PD. How to do a virtual breakthrough series 
collaborative. J Med Syst. 2019;43(2):27.

	45.	 Boaz A, Robert G, Locock L, Sturmey G, Gager M, Vougioukalou S, et al. 
What patients do and their impact on implementation. J Health Organ 
Manag. 2016;30(2):258–78.

	46.	 Armstrong N, Herbert G, Aveling E-L, Dixon-Woods M, Martin G. Opti-
mizing patient involvement in quality improvement. Health Expect. 
2013;16(3):e36–47.



Page 16 of 16Lowther et al. Implementation Sci           (2021) 16:95 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	47.	 Fulop NJ, Ramsay AIG, Perry C, Boaden RJ, McKevitt C, Rudd AG, et al. 
Explaining outcomes in major system change: a qualitative study of 
implementing centralised acute stroke services in two large metropoli-
tan regions in England. Implement Sci. 2016;11(1):80.

	48.	 Birken SA, Haines ER, Hwang S, Chambers DA, Bunger AC, Nilsen 
P. Advancing understanding and identifying strategies for sustain-
ing evidence-based practices: a review of reviews. Implement Sci. 
2020;15(1):88.

	49.	 Haslam A, Hey SP, Gill J, Prasad V. A systematic review of trial-level 
meta-analyses measuring the strength of association between 

surrogate end-points and overall survival in oncology. Eur J Cancer. 
2019;106:196–211.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	The effectiveness of quality improvement collaboratives in improving stroke care and the facilitators and barriers to their implementation: a systematic review
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Contributions to the literature
	Background
	Methods
	Searches
	Study selection
	Data extraction and quality assessment
	Data synthesis
	Patient and public involvement in the review

	Results
	Study characteristics
	Quality assessment
	Effectiveness of QICs in stroke care
	Facilitators and barriers
	Intervention characteristics
	Outer setting
	Inner setting
	Characteristics of individuals
	Process

	Patient and carer involvement and health inequalities

	Discussion
	Conclusion
	Acknowledgements
	References


