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Abstract

Background: In 2012, Alberta Health Services created Strategic Clinical Networks™ (SCNs) to develop and
implement evidence-informed, clinician-led and team-delivered health system improvement in Alberta, Canada.
SCNs have had several provincial successes in improving health outcomes. Little research has been done on the
sustainability of these evidence-based implementation efforts.

Methods: We conducted a qualitative realist evaluation using a case study approach to identify and explain the
contextual factors and mechanisms perceived to influence the sustainability of two provincial SCN evidence-based
interventions, a delirium intervention for Critical Care and an Appropriate Use of Antipsychotics (AUA) intervention
for Senior's Health. The context (C) + mechanism (M) = outcome (O) configurations (CMOcs) heuristic guided our
research.

Results: We conducted thirty realist interviews in two cases and found four important strategies that facilitated
sustainability: Learning collaboratives, audit & feedback, the informal leadership role, and patient stories. These
strategies triggered certain mechanisms such as sense-making, understanding value and impact of the intervention,
empowerment, and motivation that increased the likelihood of sustainability. For example, informal leaders were
often hands-on and influential to front-line staff. Learning collaboratives broke down professional and
organizational silos and encouraged collective sharing and learning, motivating participants to continue with the
intervention. Continual audit-feedback interventions motivated participants to want to perform and improve on a
long-term basis, increasing the likelihood of sustainability of the two multi-component interventions. Patient stories
demonstrated the interventions’ impact on patient outcomes, motivating staff to want to continue doing the
intervention, and increasing the likelihood of its sustainability.
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Conclusions: This research contributes to the field of implementation science, providing evidence on key strategies
for sustainability and the underlying causal mechanisms of these strategies that increases the likelihood of
sustainability. Identifying causal mechanisms provides evidence on the processes by which implementation
strategies operate and lead to sustainability. Future work is needed to evaluate the impact of informal leadership,
learning collaboratives, audit-feedback, and patient stories as strategies for sustainability, to generate better
guidance on planning sustainable improvements with long term impact.
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Background

It is well known that sustainability planning and pro-
cesses are required well in advance of the implementa-
tion of evidence-based interventions (EBIs) for
healthcare improvement [1]. Sustainability research is
both fundamental to the field of implementation science
and critical to the long-term viability of a publicly
funded healthcare system [2-5]. Sustainability is com-
prised of a program, clinical intervention, and imple-
mentation strategies, including individual behavior
change (e.g., clinician, patient) that continue to be deliv-
ered and are maintained after a defined period of time;
during which the program and individual behavior
change may evolve or adapt while continuing to produce
benefits for individuals/systems [6].

Recent research on the sustainability of EBIs in health-
care, has identified key determinants for sustainability
and theoretical approaches used to assess, plan, execute
or evaluate sustainability [7-9]. Despite growing interest,
the understanding of how to sustain the use of EBIs in
healthcare remains relatively unexplored [3, 9]. Further-
more, little research has examined the causal mecha-
nisms that influence the sustainability of such
interventions. Mechanisms from an implementation sci-
ence lens have been articulated as a process or event
through which an implementation strategy operates to
affect desired implementation outcomes. From a realist
lens, mechanisms are the combination of resources
(intended and unintended) offered by a social program
under study (e.g., intervention) and the response to
those resources (cognitive, emotional, motivational rea-
soning etc.) by stakeholders [10]. With this view, inter-
vention resources are implemented in a context (e.g.,
implementation strategies), in a way that potentially
alters the response and reasoning of stakeholders,
changing their behavior, which leads to outcomes
[11]. Mechanisms will only activate under the right
contextual conditions. Mechanisms offer causal path-
ways explaining how strategies operate under certain
contexts to achieve desired outcomes, such as sustain-
ment of EBIs [12]. It is important to identify and ex-
plain the causal mechanisms for the sustainability of
EBIs in healthcare to identify strategies that are most
effective to enhance sustainment [13].

Research aim

The aim of our study was to identify and explain the
contextual factors and causal mechanisms that en-
abled or hindered the sustainability of two, large-
scale, system-wide EBIs implemented across the Stra-
tegic Clinical Networks™, of the Alberta health system
in Canada [14].

Research context: strategic clinical networks, Alberta
Health Services
The past decade marked a period of health system
transformation in Alberta, as Canada’s first province-
wide, fully integrated health system in 2008. One key
objective of this integrated system is to embed evi-
dence into healthcare practice to continuously im-
prove health outcomes and health service delivery,
ensuring high quality care and value for every Alber-
tan. To support these objectives Alberta Health Ser-
vices created Strategic Clinical Networks™ (SCNs) in
2012. SCNs comprise multi-stakeholder teams (e.g.,
patients, leaders and managers, clinicians, and re-
searchers) that work collaboratively to identify care
gaps and implement evidence-based interventions that
improve health outcomes and health service delivery
[15, 16]. Clinical healthcare networks, like SCNs, are
intended to break down professional, organizational,
and geographical boundaries by bringing multi-
stakeholder groups together to co-design evidence-
based interventions aimed to improve health care de-
livery and outcomes [17]. SCNs are embedded in Al-
berta Health Services (AHS), Canada’s first province-
wide health care system serving 4.3 M people [18].
Currently, there are 11 SCNs and 5 Integrated Pro-
vincial Programs across Alberta, each with a specific
scope and mandate, focused on various areas of
health (i.e. cancer), areas of care (i.e. emergency care),
provincial programs (i.e. senior’s health), specific pop-
ulations (i.e. maternal, newborn, child and youth
health) or spanning multiple disease areas (i.e. dia-
betes, obesity, nutrition) [15].

Previous research on SCNs have focused on imple-
mentation [19, 20], cost analysis [21, 22], or specific in-
terventions [23, 24]. However, while these EBIs
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themselves have been evaluated, no studies to date have
explicitly examined sustainability.

As SCNs mature and continue to embed evidence into
practice through province wide implementation efforts,
learning to spread and scale these interventions and to en-
sure sustainability is critical [25, 26]. Failure to sustain ef-
fective EBIs poses significant risks to individuals,
healthcare systems, funding systems, and communities
[27]. Recognizing and explaining key contextual factors
and causal mechanisms that have hindered and facilitated
SCN EBIs sustainability will contribute to systematic and
comprehensive sustainability planning, design, and imple-
mentation. This realist evaluation case study examines
two multi-component EBIs that have been spread and
scaled across Alberta (Case A, Case B), providing an op-
portunity to better understand contextual factors and
mechanisms that influence sustainability at scale.

Strategic clinical network case selection

We purposefully selected two scaled, evidence-based,
multi-component interventions based on (a) their ma-
turity, (b) scale of implementation (province wide), (c)
demonstration of improved outcomes and impact and,
(d) context variation (community and acute healthcare).
We defined a ‘case’ as an intervention that was evidence-
based, had been formally implemented by the SCNs ei-
ther within Alberta Health Services and /or with partner
organizations. Case A is the Intensive Care Unit (ICU)
Delirium intervention implemented at scale from 2016
to 19 across all 22 ICUs in Alberta. Case B is the Appro-
priate Use of Antipsychotics (AUA) implemented in two
different sectors, long-term care (LTC, 170 sites) and
designated supportive living (DSL, 140 sites). The AUA
intervention was first piloted in 2013-14 in 11 early
adopter sites and was spread provincially during 2014-15
to 170 LTC sites (both public and private); DSL imple-
mentation occurred from 2016 to 18 in 140 spaces both
public and private settings (see additional file 1. for case
descriptions).

Table 1 Realist terms
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Methods
Realist evaluation
We conducted a realist evaluation [10] using an explana-
tory case study research design [28] to study contextual
factors and causal mechanisms that enabled or hindered
the sustainability of two provincially scaled and spread
multi-component EBIs or “cases”. Realist evaluation un-
packs and explains the possible causes and contextual
factors of change by examining “what works for whom,
under what circumstances, and why?”, rather than
merely assessing “does it work?” [10]. We followed the
realist heuristic context (C) + mechanism (M) = out-
come (O) configuration, whereby an intervention works
or not (O), (CMOcs) because of the action of some
underlying mechanism (M), which only comes into oper-
ation in particular contexts (C) [10, 29]. The realist
terms used in this evaluation are provided in Table 1.
We followed the realist cycle of theory hypothesis gen-
eration, observation and specification [10] according to
realist terms previously detailed [32]. We followed the
Realist and Meta-narrative Evidence Synthesis: Evolving
Standards (RAMESES) II reporting standards and
SQUIRE 2.0 checklist [33, 34] (additional files 2 & 3).

Initial program theory development

Following the realist evaluation cycle, we first developed
an initial program theory (IPT) to hypothesize how, why,
for whom and under what contexts we expected these
EBIs to be sustained. The sources used to inform our
IPT are depicted in Fig. 1.

The first step in our IPT development was to review
key implementation science (1 = 15), sustainability (n =
11) and SCN documents (# = 19), including the identifi-
cation of relevant theoretical links between implementa-
tion and sustainability. The National Health Services
Sustainability Model [35], Dynamic Sustainability Frame-
work [26] and Normalization Process Theory [36] were
used to identify key contextual factors and mechanisms
that influenced the likelihood of sustainability. The

Context

Context can be defined as all factors that are not part of the program or intervention itself, the "backdrop” to

implementation, yet does interact, influence, modify, facilitate or hinder the intervention and its effectiveness

[30].

Mechanisms

Mechanisms are the combination of resources (intended and unintended) offered by a social program under

study (EBI: delirium, AUA) and the response to those resources (cognitive, emotional, motivational reasoning
etc.) by stakeholders [10]. Mechanisms will only activate in the right conditions (contexts).

Outcomes

Outcomes are a result of a program firing multiple mechanisms which have different effects on different

subjects in different situations, and so produce multiple outcomes. Realist evaluators examine outcome
patterns in a theory testing role. Outcomes are analyzed to discover if conjectured mechanism/context

theories are confirmed [10] (p. 217).

Context-mechanism-outcome
configuration (CMOc)

CMO configuring is a heuristic used to generate causative explanations about outcomes in the observed
data. A CMO configuration may be about the whole program or only to certain aspects. One CMO may be

embedded in another or configured in a series (ripple effect in which the outcome of one CMO becomes
the context for the next in the chain of implementation steps). Configuring CMOs is a basis for generating
and/ or refining the theory that becomes the final product of the review [31] (p.3)
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Fig. 1 Evidence sources used to inform initial program theory development

NHS SM(25), DSF(17),
TDF(28, 29), CFIR(30)
and CFS(31)

SCN senior leaders on
sustaining such large
scale, multi-
component EBIs in
their organization
(n=3).

Diffusion of Innovations [37] theory was applied to help
understand key characteristics that influence successful
adoption. The Theoretical Domains Framework [38, 39]
provided a validated way to link elements that influenced
implementation, to a broad range of behavioral theories.
Similarly, the Consolidated Framework for Implementa-
tion Research [40] and the Consolidated Framework for
Sustainability [7] were used to make sense of diverse fac-
tors that influence implementation and potentially sus-
tainability including intervention, contextual, individual
and implementation process characteristics.

Second, we conducted key stakeholder meetings
with three senior leaders from different SCNs, to ex-
plore their perspectives and experiences on sustaining
such large scale, multi-component interventions in
their organization. We used meeting notes to supple-
ment information gathered from key documents. In-
formation from our key stakeholder meetings and key
documents informed the initial 64 CMOcs. Our team
iteratively refined and thematically organized these
CMOcs, yielding a final set of ten CMOcs. The IPT
and ten CMOcs are provided in additional file 4, with
a visual representation of our IPT provided in Fig. 2.
We subsequently tested and refined these 10 CMOcs
through realist interviews with multi-disciplinary
healthcare providers (HCPs) involved in the two pur-
posefully selected cases.

Ethics approval

Ethics approval for this study was granted by the Uni-
versity of Alberta Health Research Ethics Board
(Pro0096202). Institutional approval was provided by Al-
berta Health Services Northern Alberta Clinical Trials
and Research Centre.

Recruitment and data collection

We purposefully selected interview participants involved
with the implementation of each intervention across dif-
ferent levels of the healthcare system (i.e., front line staff,
middle management, and senior management) and geo-
graphically across the province. This diverse selection of
participants allowed for rich discussion on the similar
and different features between implementation and sus-
tainability from different perspectives. We contacted po-
tential study participants through an open letter of
invitation circulated to staff by Alberta Health Services
leaders. Interested participants were invited to voluntar-
ily contact the research assistant at their convenience for
more information.

We conducted qualitative realist interviews using a
semi-structured interview guide to test and further refine
our initial program theory and explore new emerging
CMOcs. Interviews explored participants’ perceptions of
each intervention, implementation and sustainability
processes, as well as the contextual factors and
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mechanisms that enabled or hindered sustainability. Our
interview guide was informed by our IPT. We distin-
guished between implementation and sustainability in
order to test our program theory and to unpack CMOcs
relevant to sustainability. We applied the realist inter-
viewing technique of the “teacher-learner cycle” where
the interviewer presents the program theory to partici-
pants and gives them an opportunity to confirm, refute
or refine the theory [41]. All interviews were conducted
by telephone by the research assistant (AC), audio re-
corded and transcribed.

Data analysis

Following a case study analysis approach [28], we ana-
lyzed case-specific CMOcs, followed by cross-case com-
parison of Case A and Case B CMOcs. It became clear
during cross-case comparison analysis that similar
CMOcs emerged across cases. Categorizing and con-
necting strategies outlined by Maxwell [42] were used to
categorize CMOcs, with our IPT as an extraction guide.
We also inductively coded new CMOcs that emerged
across cases. We then connected CMOcs across cases
using NVIVO 11 software. The aim of our analysis was
to identify and explain contextual factors and causal
mechanisms for the sustainability of both cases. Through
cross case comparisons we could determine how the
same causal mechanisms played out in different contexts
and produced the same or different outcomes. In this
paper, we report the most prominent CMOc patterns
that emerged across both cases. See Fig. 3 for a visual
summary of our research process and findings.

Results

Participant demographics

We conducted thirty realist interviews (case A, n = 17
and case B, n = 13) from July 2019 - October 2019. Par-
ticipant demographics, by case, are presented in Table 2.

CMO configurations

From our initial ten CMOcs, three (CMOc 1, CMOc 2,
CMOc 3) were evident across both cases and subse-
quently refined through cross-case comparison of the
realist interviews. A fourth, novel CMOc (CMOc4)
emerged across both cases that we had not hypothesized
in our IPT. From our CMOc analysis we identified four
important strategies to facilitating sustainability: Learn-
ing collaboratives, audit & feedback, the informal leader-
ship role, and patient stories. These strategies triggered
certain mechanisms such as sense-making, understand-
ing value and impact of the intervention, empowerment,
and motivation that increased the likelihood of sustain-
ability within the context of two multi-component,
scaled EBIs. We present our four CMOcs under the fol-
lowing headings: (1) The influence of learning collabora-
tives on the sustainability of a scaled, multi-component
intervention; (2) The degree of importance of continuous
monitoring, audit and feedback on the sustainability of a
scaled, multi-component intervention, and (3) The influ-
ence of informal leaders on the sustainability of a scaled,
multi-component intervention. A: (4) The influence and
impact of patient and family stories on the sustainability
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Fig. 3 Visual summary of research process and findings. Developed by Candace Ramjohn at the Alberta SPOR SUPPORT Unit Learning

Table 2 Participant demographics by case

Variable Case A(n=17) Case B (n =13)
Sex

Male 3 3
Female 14 10
Role

Director 1 4
Program/Practice Lead 2 4
Manager (unit, program, patient-care) 6 2
Front-line Staff (physician, nurse, allied health) 7 1
Other (unspecified) 1 2
Years in Role

Less than 1 year 1 -
2-4 years 7 8
5-7 years 1 4
8-10 years 2 1
10 years or more 6 -
Workplace Setting

Critical Care SCN 6 -
Seniors Health SCN -

Assisted/Facility Living - 4
Hospital/Emergency Care 11 -
Other - 1
Workplace Zone

Edmonton 9 3
Calgary 6 1
North 1 1
South - 1
Provincial (more than one zone) 1 6
Not applicable - 1
Workplace Location

Urban 14 -
Regional 3 -
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of a scaled, multi-component intervention. These four
CMOcs are presented in Table 3.

The influence of learning collaboratives on the
sustainability of a scaled, multi-component intervention
CMOc 1: When an intervention is implemented at scale
through a collaborative approach using provincial learn-
ing collaboratives that brings working groups, commiittees,
and operational leaders across the province together (C),
this breaks down existing silos (M), facilitates sharing
among groups who otherwise may not interact (M), en-
courages cyclical reinforcement of the intervention (M)
and facilitates discussions demonstrating the advantages
and benefits of the intervention (O) this drives people to
make the intervention a priority (M), encourages continu-
ous learning, increasing the likelihood of intervention sus-
tainability (O).

For both cases, an important context for sustainability
was one where, in the early stages of implementation, a
co-design approach was used to bring working groups,
committees and operational leaders together provin-
cially. A co-design approach was facilitated using

Table 3 CMOcs from realist interview findings
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provincial learning collaboratives (LCs), a strategy tai-
lored to each case (see additional file 3 for LC case
description).

Participants reported that they felt that LCs broke
down existing organizational and professional silos by
bringing people together who may not otherwise inter-
act, allowing them to discuss and share successes with
the intervention. Participants felt that this space to share
encouraged and motivated them to continue and sustain
the work. LCs provided cyclical reinforcement of the
intervention, continuous learning long-term.

Participants felt time constraints, financial and geo-
graphic barriers were major contextual hindrances to
bringing people together, provincially for the LCs. For
instance, in case B, front-line staff were not always able
to attend every LC in person. In some instances, key
staff were absent, due to the inability to secure time off
or have shifts covered, insufficient budget to finance
their attendance, or needing to travel long distances. To
overcome these contextual barriers, LCs in case B were
offered virtually. However, most front-line staff felt the
value of LCs were bringing people together face-to-face.
In contrast, directors and managers felt offering LCs

CMOc 1: The influence of learning collaboratives on the sustainability of
a scaled, multi-component intervention

CMOc 2: The degree of importance of continuous monitoring, audit,
and feedback on sustainability of a scaled, multi-component
intervention

CMOc 3: The influence of informal leaders on the sustainability of a
scaled, multi-component intervention

CMOc 4: The influence and impact of patient and family stories on the
sustainability of a scaled, multi-component intervention

When an intervention is implemented at scale through a collaborative
approach using a provincial learning collaborative that brings working
groups, committees, and operational leaders across the province together
(C), this break down existing silos (M), facilitates sharing among groups
who otherwise may not interact (M), encourages cyclical reinforcement of
the intervention (M) and facilitates discussions demonstrating the
advantages and benefits of the intervention (O) this drives people to make
the intervention a priority (M), encourages continuous learning, increasing
the likelihood of intervention sustainability (O).

When an intervention is implemented at scale in a context where
monitoring & feedback is done on a continual basis (C), through multiple
communication and messaging channels (i.e. quality boards, staff meetings,
emails) in a way that makes sense and resonates with different levels of
staff (M), where staff can see unit performance, the extent of
implementation effectiveness and observable benefits achieved (O), this
triggers staff to have a better understanding of the extent of impact of the
intervention (M), value unit performance, and motivates them to want to
perform well and improve (M); this supports the continuation of the
intervention and increases the likelihood of intervention sustainability (O).

When an intervention is implemented at scale in a context where strong
and supportive leadership is present including front-line informal leaders
(O), that show sustained interest in the intervention over time (M), are
"hands on” and use their influence to positively communicate the impact
and successes of the intervention (M), this triggers staff to pay more atten-
tion to the intervention, feel valued and empowered to use the interven-
tion (Ms), where staff feel they are working in an environment conducive
to sustaining gains made with the intervention (M) this supports the con-
tinuation of the intervention and increases the likelihood of intervention
sustainability (O).

When an intervention is implemented provincially at scale (C) the use of
patient or family stories to demonstrate the impact of the intervention to
staff is powerful (M), patient stories trigger staff to understand the
importance of the intervention and why it is needed (M) stories
demonstrate the impact of the intervention for patient outcomes and
improved care (O), this motivates staff to want to continue to do the
intervention (M), increasing the likelihood of intervention sustainability (O)
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virtually would be beneficial, especially considering an-
ticipated future budget restraints, such as reduced staff
travel funding. These participants considered virtual
learning as a way to evolve, adapt and provide flexible
learning in current fiscally restrained healthcare cli-
mates. It is unclear what, if any, impact differences there
are in provincial “face-to-face” versus virtual LCs.
Quotes to support this CMOc are presented in Table 4.

The degree of importance of continuous monitoring,
audit, and feedback on sustainability of a scaled, multi-
component intervention

CMOc 2:When an intervention is implemented at scale
in a context where monitoring & feedback is done on a
continual basis (C), through multiple communication
and messaging channels (i.e. quality boards, staff meet-
ings, emails) in a way that makes sense and resonates
with different levels of staff (M), where staff can see unit

Table 4 Evidence to support CMOc1: the influence of learning
collaboratives on the sustainability of a scaled, multi-component
intervention

Case A-002: “So, every aspect of this intervention was collaborative and
when | say that, the creation of it [the intervention] came from input
and collaboration of operations, from units, to patients and families and
to SCN staff. So, it was never done in silo of just a [name of SCNJ. It was
always done with an approach that there was representation from
across the province.”

Case A-009: “We decided to use the innovative learning collaborative
methodologies, which involved bringing together all 21 provincial
teams, to be five learning sessions. And at these learning sessions,
teams came together. We shared best practices. We shared guest
presenters speaking about implementation. Speaking about clinical best
practice for [name of intervention] and [name of work environment].
And teams had an opportunity to come together and network. They
could work on...specific clinical best practices. There were four
management metrics. And then they could choose two-unit specific
metrics for which they chose best practices and clinical recommenda-
tions from the framework. And worked on implementing those through
action plans of the learning collaboratives.”

Case B-005: "I think too another big piece was not having the
intervention be just the responsibility of one person. So | think having,
having the team actively engaged and involved and the team including
families as well in that process. As we just talked earlier about the
collaborative approach that you know, our medical director pitched in
with the physicians. We had our program managers helping, coaching,
mentoring the front line. You know our front-line nurses coaching and
mentoring health care aides. So | think that was really key in that it
wasn't reliant on just one person to roll out the intervention that really,
required a team effort and for everyone to be bought in. So | think that
helped as well”

Case B-010: “I really think it was the collaborative being an innovative
collaborative. Having those three learning workshops. And the touch
points in the middle, as opposed to having those one in done
educations. Because you go to an education day, you get all hyped up,
“oh my God! This is great information! We're so excited!” And then you
go back to your site and you are excited, but not all the other staff
went to that education. And they have no idea what you are talking
about. And then it is hard to implement something. Whereas when we
do our collaboratives, we take a whole team. They come together and
they make a plan on how to make change.”
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performance, the extent of implementation effectiveness
and observable benefits achieved (O), this triggers staff to
have a better understanding of the extent of impact of
the intervention (M), value unit performance, and moti-
vates them to want to perform well and improve (M); this
supports the continuation of the intervention and in-
creases the likelihood of intervention sustainability (O).

In both cases, the EBIs were implemented in contexts
where strategies of continuous monitoring, audit, and
feedback (A&F) of intervention data (i.e., provincial and
local performance metrics, health outcomes, patient ex-
periences) was shared with staff in ways that made sense
and were meaningful. This context of continuous A&F
of intervention data, such as provincial and local per-
formance metrics, health outcomes and patient experi-
ences triggered mechanisms of  sense-making,
understanding value of the intervention and motivation
to continuously improve. Feedback was delivered to par-
ticipants in each case, however different types of feed-
back were viewed as more important, depending on the
intervention and stakeholders involved. Different stake-
holders had different preferences and responses to the
type of feedback that was meaningful to them.

In Case A, front-line staff felt that quantitative, provin-
cial and local performance metrics “drove” continuation
of the intervention. The continuous A&F of this data en-
abled staff to have a better understanding of the extent of
impact of the intervention. Front-line staff felt this data
allowed them to see and understand how they were per-
forming in relation to other sites across the province,
motivating them to continue to perform well and im-
prove. Continuous A& F and subsequent mechanisms of
sense-making and understanding the value and impact
of the intervention supported the continuation of the
intervention and increased the likelihood of sustainabil-
ity. It is important to note that the dose of A&F deliv-
ered adapted over time, “monthly scorecards” providing
local and provincial metrics, were provided at each site.
After the initial implementation period of the interven-
tion, quarterly performance metrics continued.

In contrast, for Case B, while the provincial and local
performance metrics did hold some value in monitoring
the intervention, participants felt it was especially im-
portant to consider contextual elements affecting these
metrics. Sharing provincial and local performance met-
rics did not have the same impact. For instance, the pur-
pose of Case B’s intervention was to reduce the
inappropriate use of antipsychotics, rather than reduce
all antipsychotics. Sometimes, leaving a resident on an
antipsychotic was appropriate. Thus, staff felt that more
specific data on inappropriate antipsychotic use and the
use of alternative therapies (e.g., behavior therapy) was
more valuable to see the impact of the intervention. For
case B, the mode and delivery of A&F was through
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informal feedback, such as the sharing of success stories
between sites and receiving positive feedback from fam-
ilies and other staff. Participants’ in Case B felt that in-
formal feedback, through the sharing of success stories
between sites, and receiving positive feedback from fam-
ilies and other staff, was more valuable intervention data.
Importantly, all participants felt that the data being fed
back had to resonate and be meaningful to its recipients
and it was important for the data to “make-sense” to
those reviewing it. Sense-making of data was viewed as a
critical aspect of implementation that enabled
sustainment.

Additionally, informal feedback, through the sharing of
success stories between sites, and receiving positive feed-
back from families and other staff, was viewed as im-
pactful. Staff in Case B felt informal feedback allowed
them to see and understand the impact of the interven-
tion and motivated them to continue.

Importantly, the way in which feedback was delivered
to staff triggered different responses by staff which had
an influence on sustainability. Multiple communication
channels such as emails, scorecards, quality boards, and
staff meetings were used. Participants made sense of,
and responded to different communication channels, as
different channels had different reach and impact. For
example, front-line staff felt that emails were not an ef-
fective way to share data, because emails were often
overlooked by front-line staff. However, managers and
executive directors felt that email was often the most
impactful way to share data as they were not overlooked.
Quotes to support this CMOc are presented in Table 5.

The influence of informal leaders on the sustainability of
a scaled, multi-component intervention

CMOc3: When an intervention is implemented at scale
in a context where strong and supportive leadership is
present including front-line informal leaders (C), that
show sustained interest in the intervention over time (M),
are “hands on” and use their influence to positively com-
municate the impact and successes of the intervention
(M), this triggers staff to pay more attention to the inter-
vention, feel valued and empowered to use the interven-
tion (Ms), where staff feel they are working in an
environment conducive to sustaining gains made with the
intervention (M) this supports the continuation of the
intervention and increases the likelihood of intervention
sustainability (O).

Participants across both cases perceived strong and
supportive leadership as an important strategy sustain-
ability. Many participants reported that they felt strong
and supportive leaders were not only managers or ex-
ecutive directors, but also front-line staff. Those consid-
ered to be informal leaders were “hands on”, showed an
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Table 5 Evidence to support CMOc2: the degree of importance
of continuous monitoring, audit, and feedback on sustainability
of a scaled, multi-component intervention

Case A-002: “So, like the managers and the front-line staff who were
part of these [name of intervention] committees, really valued how their
units were performing. So really understanding what was happening
every day. Not just what they think was happening. And there were
often many times where it was like well | thought we were doing way
better than that. And it was truly providing a very deeper understanding
and insight into their daily unit practices. And that data was key in push-
ing this intervention forward and making those changes.”

Case A-004: ‘| think that is a huge driving factor [monitoring and
feedback]. Because most people in [name of work environment], that is
what drives them. If they know, okay this works, this is proven to
work... this is the advantages. These are the pros and cons. This is why
we need to make it [the intervention] a priority in our day.”

Case A-008: “Like | said, | think the reasons to continue supporting it
[the intervention] is just because we do get this ongoing feedback on
how we are doing. It helps guide us [front-line staff]. Are we doing the
right thing? Are we doing the wrong thing? So, what do we have to
change? And, you know, obviously seeing improvements in those
metrics is motivating to continue doing those behaviors.”

Case A-009: “So | think that yes, the audit feedback is hugely
important. But we have to be cognizant of peoples’ level of
understanding. And also not overwhelming them. The way the data is
presented is important so...if you're presenting data to executive
leadership for example and I'm thinking of executive directors, they may
look at the data differently than a person at the front-line may look at
the data. So they're going to ask different questions. So | think present-
ing the data in a way that makes sense to the front-line staff.”

Case B-002: “There are so many new things coming at staff all the time
that if you don't keep referring back to results it just slides off people’s
awareness. So, | think it is important that information continues to come
back to sites whether that's you know, in a quality board or in staff
meetings or whatever. Otherwise it just disappears into the larger field
of information that people see. So, | mean we've certainly had sites that
have, you know, started out with really high levels of [name of clinical
issue] that have dropped fairly dramatically. And then you look again,
you know, six months or eight months later and their rates are rising
again. So, I mean, it's not just that the numbers are visible. It's that
somebody is actually looking at and them and giving some critical
thought to why they're doing what they're doing. But | think if that
information doesn't keep coming back, you absolutely will not do that.”

Case B-005: | think personally it's very important because if we don't
measure and monitor, then how do you even know how you're doing?
So, | know that there’s been interventions in the past that we haven't
put monitoring mechanisms in place. Then it does just become flavor of
the month and it kind of falls off the side of the plate. | think it's
important to remember that outside of [name of intervention], that
there’s tons of interventions. So, | think it is super important to put in
these mechanisms in place to ensure that we don't get into that flavor
of the month syndrome where it's just dropped off peoples’ desk and
it's an afterthought. But if you're continuously improving, you're talking
about it, you're bringing forward the data, you're having these
conversations at meetings that it keeps it top of mind for folks.”

interest in the intervention, and are influential. Staff felt
that influential informal leaders continually communi-
cated the impact and successes of the intervention with
others in a positive way. Positively communicating the
impact and successes of the intervention with others en-
couraged staff to pay more attention to the intervention,
and feel valued and empowered to use the intervention.
Engaged informal leaders also created an enabling,
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positive work environment with a unit culture conducive
to sustaining any gains made from the intervention.
These contextual factors and mechanisms supported the
sustainability of the intervention. Quotes to support this
CMOc are presented in Table 6.

The influence and impact of patient and family stories on
the sustainability of a scaled, multi-component
intervention

CMOc4: When an intervention is implemented provin-
cially at scale (C) the use of patient or family stories to
demonstrate the impact of the intervention to staff is
powerful (M), patient stories trigger staff to understand
the importance of the intervention and why it is needed
(M) stories demonstrate the impact of the intervention for

Table 6 Evidence to support CMOc3: the influence of informal
leaders on the sustainability of a scaled, multi-component
intervention

Case A-009: “So, the units that have been successful in, in their
implementation have strong leadership endorsement for this work. And
by leadership endorsement, | mean not just from an executive director
position. That that trickles down. That comes from the unit managers
who interact with the front-line staff on a daily basis. That comes from
the patient care managers. And then the leadership as it goes up with
[name of health service]. So, | think that having a strong leadership pres-
ence saying this work is important. Asking staff about it on a daily basis.
So, having a conversation and that leadership doesn't necessarily have
to be even from the unit manager.”

Case A-007: 'I think it [leadership] has to be somebody who has some
sort of ability to make decisions and utilize resources. But also has a
reasonable knowledge of how the front-line works. We often make
[leaders] like our executive sponsors or our directors and such. And |
don't know that that's the right way to do it. They're very far removed
from the actual work that's being done.”

Case A-006: Well | think it [informal leaders] makes them [staff] excited
about it [the intervention] and realize the importance [of the interven-
tion]. And then when people see that it's not just management that
think this [the intervention] is a good thing and it's a front-line person
that understands it and thinks it's important, people, | think, pay a little
more attention.

Case B-003: “Well it's pretty crystal clear to me without the engaged
leaders, once the intervention ends, the work may not sustain, or further
gains made. Because the engaged leaders create an enabling
environment or develop an enabling environment for their front-line
teams to work together. So, if you don't have an enabling environment,
this change just won't happen.”

Case B-008: " think leadership that truly believes in the intervention in
the goals and what it's achieving. | think leaders who are; they walk the
talk. So... you know, they truly believe in this [intervention]. And | think
too, leaders that are visible. Visible on the units. Visible again too
depending on where the leader is in the organization...in terms of
taking a look at the data. In terms of saying okay, let's do the deeper
dive. Let's bring a group together to find out what's happening, you
know? So more hands on.”

Case B-008: Because if you have champions, then...most likely the
reason why they're champions is because they...they believe in this.
They're very passionate. And they have influence whether it be as a
“formal” leader or informal leader. So...| think that [formal or informal
leadership] helps to sustain [the intervention].
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patient outcomes and improved care (O), this motivates
staff to want to continue to do the intervention (M), in-
creasing the likelihood of intervention sustainability (O).

For participants from both cases, sharing a patient or
family story was one of the most important strategies for
sustainability in these contexts of scale across the prov-
ince. In both cases, patient and family stories were for-
mally shared as part of LCs, where everyone involved in
the intervention participated provincially. Participants
felt that a patient or family story helped them under-
stand why the intervention was needed and the impact
the intervention had on patient outcomes, which moti-
vated staff to continue to sustain the intervention at
scale. Some patient stories were shared in-person by
family members, and some were shared in video format
(digital stories). In Case B, stories were shared by family
members of residents from sites across the province. In
Case A, stories from patients and families across the
province and publicly available videos (delirium.org)
were shared. Participants felt they could really see and
understand the importance of the intervention after
hearing a patient or family story. Quotes to support this
CMOc are presented in Table 7.

Discussion

Our research findings explain important contextual fac-
tors, strategies and mechanisms that had a perceived ef-
fect on the sustainability of two provincially scaled,
multi-component EBIs. Our discussion outlines four
strategies viewed as critical to facilitating sustainability:
Learning collaboratives, audit and feedback, informal
leadership, and patient stories. These strategies produced
common mechanisms of sense-making, understanding
value and impact of the intervention, empowerment, and
shared motivation which offer causal pathways explain-
ing how these strategies achieved their desired out-
comes. These mechanisms operated at the individual
level, triggered by contextual factors and strategies at the
unit and organizational level. It is important to note the
macro context, that these were scaled interventions at a
provincial level. This level of scale appeared to have fa-
cilitated a sense of shared understanding and motivation.
To contribute to the knowledge gap of “how to sustain
EBIs in healthcare” our discussion focuses on the four
strategies introduced at implementation and causal
mechanisms identified as pivotal to sustainability.

Learning collaboratives as a strategy for sustainability

Collaborative research approaches are increasingly used
by healthcare systems, research funders and government
organizations as part of health services research and im-
plementation science [43]. A collaborative research ap-
proach provides the opportunity for patients, healthcare



Flynn et al. BMC Health Services Research (2021) 21:1194 Page 11 of 17

Table 7 Evidence to support CMOc4: the influence and impact of patient and family stories on the sustainability of a scaled, multi-
component intervention

Case A-002: “So, we have five learning collaboratives. We always strive to have a patient and family story presented where we had a previous
patient share their story with the audience of pictures and feedback and talking about what it felt like to be a patient. And our feedback that we
received on that part of it was always very, very positive and that it was a patient story that really helped people to continue to push forward to
make change and to continue with the work in terms of you know, I'll say just continuing with our motivation to try. Because [name of clinical issue]
is not a new practice in critical care and people often have said that they're just you know, [name of clinical issue] fatigued. That they're sick of
hearing about it. They're sick of doing the same kind of work and trying to make changes with it never happening. But one thing that we've heard
loud and clear and continuing to hear is the patient story, really...I'l say helped to overcome that fatigue.”

Case A-009: “So | think...and that's been one of the most powerful things [patient and family stories]. A lot of people at the beginning said like this
work is...not that they said it was dumb. But they said you know, “this is pointless. You're never going to impact delirium. You're not going to stop
it. It's still going to happen.” But once they saw the patient perspective...it really changed their motivation and why they wanted to do this work.”

Case A-009: “So it [patient story] created a lot of desire to make the change. Which was important because with all the different initiatives going on
within AHS, people were really struggling saying you know, we have so many things going on right now, why should we work on [the intervention]?
And once they heard the patient perspective or the effects and the outcomes of having delirium on their life once they were discharged from ICU,
we had a lot more buy in from the staff.”

Case A-013: “Like when we first started doing delirium...we used a lot of the videos online...from the ICU delirum.org where there's young people
and the effects of their delirium on them and how it changed their long-term ability to manage was impactful actually for the staff”

Case A-003: “So one of the biggest things that I've seen through the learning sessions [collaboratives] and over the last two years, we did some of
the family stories at the end. And that has a huge impact on the staff...because when you can identify with the families and the patients, it
[intervention] seems to resonate when they can see how that's impacted their lives.”

Case B-005: “So | think for buy-in [of the initiative] stories [from patients/families] definitely [helped with intervention buy-in]. | mean, data is one
thing, but the stories are really what help people connect and, kind of have something to relate to. So | think that [stories] was one thing that when
we saw that one story with that one person, we're like “oh gosh”, you know? We [staff] really have an opportunity for improvement here and how
can we do better?”

Case B-009: “So it [stories] connected people [staff] to the meaning and the purpose of their work. Where before it was very task focused. Once you
understand that; once you experience that relational element of care and you have the meaning of bringing moments of happiness to people each
day and you feel like you're well supported by the team and the family members. And the family members are so pleased with the care. It's positive
feelings all, all around. So that’s, you know, part of the internal motivation [to sustain the work]."

Case B-011: "We got videos of teams talking about when a resident woke up. So you know, and we posted all of those stories on the toolkit so that
people could use them and we talked about it as a strategy of using good news stories to encourage people and motivate them. So when health
care aides say things like it's actually easier to take care of people who can help then it was trying to take care of somebody who was so sedated
that they couldn't help themselves at all. That kind of became part of good news. But a lot of family stories about how | didn't think I'd ever be able
to talk to my dad again. And when he came off the anti-psychotics, we could have conversations. So that kind of thing became a really positive mo-
tivator for people continuing to do the work.”

Case B-003: “So the [case B education] package for front-line staff includes the success stories about Mrs. Jones who was on antipsychotics for a long
period of time is now not. And, and while she was on anti-psychotics, you know, she was kind of drowsy and not participative or communicative.
And now that we've been able to reduce or eliminate the use of antipsychotics, she’s up and about. So those success stories are what the front-line
staff are most interested in. And families are interested in as well. Because that gives them [staff and family] the energy to continue to use behavioral
approaches to managing...unwanted behaviors...instead of using pharmaceutical approaches to managing difficult behaviors.”

providers and other key stakeholders to be active partici- together to learn, apply and share improvement

pants in the design process rather than the traditional
approach of being a passive recipients of design work
(i.e. intervention) [44]. Participants from both cases dis-
cussed LCs as a key implementation strategy that facili-
tated intervention sustainability. LCs encouraged
participants to discuss and share successes and areas for
improvement, leaving them feeling empowered and mo-
tivated to continue and sustain the work. In accordance
with the Dynamic Sustainability Framework [26] our
findings suggest that active partnership among all rele-
vant stakeholders is essential to sustaining interventions
within care settings. As in the Consolidated Framework
for Sustainability [7], our research highlights the import-
ance of relationships, collaboration, and networks for
sustainability.

A LC is an organized, multifaceted approach that in-
cludes teams from multiple healthcare sites coming

methods, ideas and data on performance for a given
healthcare topic [45, 46]. In our evaluation, LCs oc-
curred in-person for case A with virtual components in-
troduced in case B. While there is clear evidence on the
effectiveness of in-person LCs to enhance learning, less
is known about the effectiveness of virtual LCs [47].
Similar to other research, our findings suggest that cre-
ating a culture of continuous learning, promoting ac-
countability, and creating an inter-organizational
support network from which sites can learn from others’
successes and challenges are some of the main benefits
of LCs [48]. Our research identified how LCs triggered
mechanisms of sharing among groups who otherwise
may not interact, encouraged cyclical reinforcement of
the intervention and facilitated discussions demonstrat-
ing the advantages and benefits of the intervention.
These aspects drove people to make the intervention a
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priority, encouraged continuous learning, and increased
the likelihood of intervention sustainability. Despite the
benefits of LCs for sustainability identified in our study,
and others, questions remain about the impact of LCs
for sustained improvement and the and cost-analyses of
LCs over time [46, 48, 49].

A systematic review by Wells et al., [46] found that LC
characteristics, such as the number, length, and delivery
mode (i.e. virtual vs. in-person) varied across studies.
This highlights the existing variability in the design and
delivery of LCs; there is a paucity of evidence on how
best to design and implement a learning collaborative.
Similar to Hoekstra et al., [43] we argue the need for re-
search to examine how and why collaborative research
approaches and interventions (such as LCs) work, in-
cluding the key principles, strategies, outcomes, impacts
and contextual conditions these approaches function
under. This knowledge may allow for more tailored and
efficient stakeholder engagement in future.

Continuous monitoring, audit, and feedback for sustained
change

Monitoring, audit, and feedback (A&F) of interventions
are important strategies to facilitate buy-in, maintain
compliance and ensure the continuation of improved
outcomes [50]. Our findings pertaining to how A&F
supports ongoing staff engagement, by hearing, and see-
ing data in a group atmosphere are well aligned with the
literature [50-52].

The use of data to monitor local implementation is
not just a means of promoting accountability, but also a
strategy to solve problems that impair performance. In
the absence of regular, careful monitoring, implementa-
tion may be more liable to fail or revert to previous
practices [50]. From our findings, it is evident that care-
ful and continuous monitoring, A&F needs to happen
from early implementation of an intervention to support
sustainability. Implementation teams and operational
leaders need to plan a monitoring, A&F system that
makes sense and is meaningful to all of those involved
and can demonstrate impact.

Previous research has been done to synthesize the ef-
fectiveness of A&F for implementation research. One
Cochrane systematic review on 140 studies found that
A&F can lead to important improvements in profes-
sional practice. However, the effectiveness of A&F as an
intervention to change provider behavior depends on
both the content of and how the feedback is provided
[51]. The Dynamic Sustainability Framework [26] sug-
gests that ongoing feedback on interventions should use
practical, important measures of progress and relevance.
The framework recommends the use of measures that
are feasible, relevant to desired outcomes of patients and
align with the ‘fit' between intervention and context.
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There is a lack of guidance on what dose of feedback
and which modalities are most effective to support the
sustainability of scaled interventions over time. A&F is
most effective when provided more than once [51], how-
ever it is unclear from the literature and our study, how
often the intervention is required for sustainable impact.
Another study that examined the use of theory in A&F
studies found that there was an overall lack of use and
consistency of explicit theory to guide A&F interventions
[52]. As a result of these issues, the most important ac-
tive ingredients and mechanisms that enable successful
A&F intervention for healthcare improvement remain
unclear [53]. Our findings identified that continuous
A&F triggered mechanisms of staff to have a better un-
derstanding of the extent of impact of the intervention,
value unit performance, and motivated them to want to
perform well and improve. Which lead to the continu-
ation of the intervention and increased the likelihood of
intervention sustainability.

In an effort to bridge this knowledge gap, Ivers et al.,
[53] provided potential best practice guidance recom-
mendations for A&F interventions in relation to audit
components, feedback components, the nature of behav-
ior change required and target, goals and action plan.
Taking study findings into account, we concur with
these best practice recommendations. Our results fur-
ther emphasize the presence of variance in contextual
factors (e.g., resource allocation), intervention design
(e.g., mode of delivery of feedback, frequency of feed-
back,), recipient characteristics (e.g., profession, role,
years of experience) and behavior change characteristics
(e.g. readiness for change, practice change) that influ-
ence the effect of A&F on sustainability. Future research
is needed to examine the process of delivery, effective-
ness, and impact of A&F on the sustainability of multi-
component, scaled interventions, even in a single provin-
cial system undertaking coordinated, provincial imple-
mentation and scale.

The influence of informal leadership for sustainability
Previous implementation research has established the in-
fluence of formal (e.g., administrators) and informal
leaders (e.g., champions) and their activities (e.g., facilita-
tion, support) on sustainability [1, 54, 55]. Informal
leaders, sometimes referred to as champions, opinion
leaders, change agents, or knowledge brokers, are con-
sidered front-line practitioners, driving the implementa-
tion of a wide range of change interventions in
healthcare settings [56—58].

A focus on informal leaders is essential because this is
where the quality of care ultimately affects patient out-
comes [59]. In alignment with our study, a Cochrane re-
view determined that the effectiveness of informal
leaders as a strategy for the implementation of evidence-
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based interventions appears comparable, or sometimes
even superior, to other interventions [60]. As in our
study, Ennis et al., [61] found that informal leaders con-
tribute to creating a positive work environment. Infor-
mal leaders influence workplace culture and have
significant impacts on team efficacy and performance by
seeking out opportunities to promote, improve and ne-
gotiate best care practices [61].

Our findings suggest that front-line informal leaders
are valued and play an important role in the implemen-
tation and sustainability of multi-component, scaled in-
terventions. In our study, front-line informal leaders
were active participants in the intervention and were en-
couraging and motivating for others. This aligns with
existing evidence that informal leaders are effective be-
cause they socially influence other professionals, and
that this influence is a function of the respect of their
peers [58, 60]. Furthermore, it was recognized that se-
nior leaders (i.e. executive directors, unit managers) may
not necessarily be the best people to promote continu-
ation of interventions due to their lack of understanding
of the daily work of front-line staff. Informal leaders
were viewed as more influential based on their credibil-
ity amongst colleagues. This same phenomenon has
been found in similar work [62].

Engaging influential individuals across organizations
can help to secure the credibility of interventions and
strategies to develop “informal leaders” have shown to
be effective in implementing changes at the clinical level
[62]. Hence, implementation strategies should recognize
and seek to engage with and develop individuals who
have not traditionally been perceived as leaders. In the
later stages of implementation, senior leadership should
plan for strategies to help informal leaders emerge, en-
suring they have the capacity and capabilities to lead in
sustaining efforts. Like the Consolidated Framework for
Sustainability Constructs in Healthcare [7] our research
highlights the importance of the people involved (e.g.,
champions) for sustainability.

Impact of sharing patient and family stories
In our initial program theory, we did not hypothesize
patient stories as an important strategy for the sustain-
ability of an intervention. Patient stories have previously
shown merit, with reported improvements in care prac-
tices, positive staff engagement, a way for staff to “re-
member why we’re here”, and combat burnout [63, 64].
In our study, patient stories provided a way for partici-
pants to connect with patients, understand their experi-
ences, and remind them why the intervention was
important, motivating them to sustain the work.

Patient stories have a degree of emotional power that
can spark attention, resonance and change [65-68]. Our
study, and others, have found that sharing patient
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success stories enables HCPs to feel energized after
watching them, as these stories are “impactful, heart-
warming, and understandable” [64]. Foster et al,[69]
found that listening to patient stories not only had pro-
found emotional effects on HCPs, but motivated practice
change as they developed newly formed intentions to
improve patient outcomes. Similarly, Haigh and Hardy
Haigh and Hardy [70] found that patient stories shown
to HCPs led to reflection, empathy and discussions sur-
rounding practice change aimed at service improvement.
These studies mirror our findings in that sharing patient
stories can influence better service and patient outcomes
through staff motivation and reflection of current prac-
tice. Our research identified that patient stories were a
powerful strategy to demonstrate the impact of the
intervention to staff. Patient stories triggered staff to
understand the importance of the intervention and why
it is needed. Patient stories demonstrated the impact of
the intervention for patient outcomes and improved
care, which triggered mechanisms of motivation whereby
staff wanted to continue to do the intervention. This led
to the increased likelihood of intervention sustainability.

Despite the clear impact our study, and others, have
shown of patient stories on staff motivation, it is less
clear how these stories are being used, to what end they
are collected, and how often they need to be shared to
sustain initial levels of motivation [64].

Research and practice implications

Our findings found four key strategies (use of collabora-
tive approach, A&F, informal leadership, and patient
stories) perceived by participants to positively influence
intervention sustainability. Importantly, from these key
strategies, we identified causal mechanisms of sustain-
ability, notably sense-making, understanding value and
impact of the intervention, and shared motivation. Un-
derstanding and explaining these mechanisms is crucial
to ensure that selected strategies are tailored to target
identified implementation and sustainability determi-
nants. Without this careful a-priori planning, it is pos-
sible the “wrong” strategy will be implemented, whereby
the strategies are not tailored to specific contexts, nega-
tively impacting sustainability [12] and long-term
impact.

Our research also highlighted knowledge gaps that re-
quire further research. There is a lack of rigorous evalua-
tions on the use and effectiveness of LCs as a strategy to
sustain impact and improvement. More research needs
to be done to look at the design, components, delivery,
and impact of LCs as a strategy to help with sustainabil-
ity of an intervention. For A&F further research is
needed to evaluate different approaches to the design,
delivery, and dose of this intervention for sustainability
outcomes. We also recommend research that can
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unpack and try to explain theory used in A&F design
and effect modifiers of A&F. Lessons from such research
can help researchers and decision- makers plan, design
and execute improvement interventions in a way that
can be done before implementation and that can lead to
sustainable outcomes and impact. Our research recom-
mends that senior leadership needs to plan for strategies
to help informal leaders to emerge and to ensure that
they have the capacity and capabilities to lead interven-
tion implementation and sustainability efforts. Patient
stories have been identified as powerful strategy to trans-
late knowledge, however evaluations are needed in rela-
tion to the use and impact of patient stories for
sustainability.

Our work also aligns with and extends existing theor-
etical approaches for sustainability. For example, the
Consolidated Framework for Sustainability presents 40
determinants that influence the sustainability of health-
care interventions, such as leadership and champions,
monitoring progress over time, stakeholder participation
and involvement [7]. Our research offers potential strat-
egies (i.e. learning collaboratives, A&F, and patient stor-
ies) to increase the likelihood of intervention
sustainability and impact. Understanding how to sustain
scaled interventions, through which strategies is a novel
area in sustainability research. We recommend future re-
search that tests the effectiveness and validity of these
strategies for sustainability across other scaled
interventions.

Resource allocation is challenging in health systems,
thus it is important for implementers to understand
what they ‘need to do’ vs. ‘what is nice to do’ in order to
create and maintain interventions that have sustainable
impact. Our research has shown that learning collabora-
tives, A&F, informal leaders and shared patient stories
have a perceived positive influence on sustainability; yet
it remains unknown which of these strategies are a ‘need
to do’ versus a ‘nice to do’ for long-term sustainability
and impact. There is also a clear tension between imple-
mentation and sustainability, it is unclear for operational
leaders how much effort to put into sustainability plan-
ning prior to implementation when it is unknown if an
intervention will be successful or not. Nonetheless, our
research emphasizes a clear relationship between imple-
mentation and sustainability; we anticipate that if SCNs
can understand key components of sustainability earlier,
their implementation and sustainability planning could
become increasingly deliberate and efficient. Our find-
ings illustrated how implementation of two multi-
component EBIs at scale (target change at organisa-
tional/system level) created conducive contexts and trig-
gered positive mechanisms for change at other levels
(e.g. individual behaviour change). Our research also
demonstrates how the design of implementation
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strategies intended to facilitate sustainability processes
and outcomes needs to consider and be tailored to iden-
tified determinants of sustainability and contextual fac-
tors. The four key strategies identified in our evaluation
triggered positive mechanisms of sense-making, under-
standing value and impact of the intervention, empower-
ment, and motivation that will increase the likelihood of
sustained EBIs in practice. These findings have practice
implications for future SCN implementation efforts at
scale and elements that need to considered.

Limitations

The strategies and mechanisms identified in this evalu-
ation are based on the perceptions of our participants
from two scaled interventions; additional research is
needed to test the influence of these factors on sustain-
ability outcomes, in situ, and among other scaled inter-
ventions. It was beyond the scope of this study to
examine the sustainment of the interventions in terms of
impact on clinical outcomes. To mitigate this limitation,
we purposely sought out several data sources (SCN
leaders, documents, including theory and existing evi-
dence to inform the link between implementation and
sustainability, participant interviews) to inform our work
across all stages of the research. Our sampling of indi-
viduals within each intervention attempted to access
those who could best reflect on intervention implemen-
tation and sustainability. During our Case B interviews,
we learned emergently that health care aides may be a
key informant role that we had not yet accessed. We
subsequently attempted, but were unsuccessful at
recruiting individuals to participate in study interviews,
and this may have negatively impacted our ability to
fully characterize unique aspects of that intervention in
our study.

Conclusions

To date many implementation science evaluations (e.g.,
process evaluations) have identified determinants (bar-
riers and facilitators) to successful implementation (up-
take) and sustainability of an intervention. Great work
has been done on strategies for implementation and sus-
tainability, and identified outcomes for implementation
and sustainability, but we have yet to truly unpack the
causal mechanisms at interplay between these factors to
lead to sustained and impactful change. Our findings
provide important lessons and considerations for other
scaled interventions and healthcare systems looking to
adopt and sustain scaled, multi-component evidence-
based interventions. We identified four key strategies
(ie., learning collaboratives, audit and feedback, informal
leaders, and patient stories) and subsequent mechanisms
that enabled the likelihood of sustainability. Future re-
search that tests these strategies for sustainability can



Flynn et al. BMC Health Services Research (2021) 21:1194

help to provide evidence-based recommendations to
healthcare innovators, leaders, researchers, and decision-
makers on how to optimize impact of interventions by
thinking of sustainability from the outset. Until such re-
search is done, scarce healthcare resources will continue
to be wasted on interventions that cannot be sustained.

Abbreviations

EBIs: Evidence-based interventions; SCNs: Strategic Clinical Networks™;

AHS: Alberta Health Services; ICU: Intensive Care Unit; AUA: Appropriate Use
of Antipsychotics; LTC: Long-term care; DSL: Designated supportive living;
IPT: Initial program theory; CMOc: Context-Mechanism-Outcome
Configuration; LCs: Learning collaboratives; A&F: Audit and feedback

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512913-021-07214-5.

Additional file 1. Case and intervention descriptions.

Additional file 2. RAMESES Il reporting standards for realist evaluations.
Additional file 3. Standards for Quality Improvement Reporting
Excellence (SQUIRE 2.0).

Additional file 4. Initial program theory development: CMOc mapping
and hypotheses.

Acknowledgements

We would like to thank Alberta Health Services for providing the funding for
this project. We also extend our thanks to the SCN leaders that contributed
to our initial program theory development. We would also like to thank
Candace Ramjohn, Alberta SPOR SUPPORT Unit Learning Health System for
developing the visual summary of our research. We would like to
acknowledge the organizations that provide research personnel/ salary
funding for members of our research team. RF holds a CIHR and WCHRI
postdoctoral fellowship. SDS holds a Canada Research Chair for Knowledge
Translation in Child Health and a Stollery Distinguished Researcher Award.

Authors’ contributions

RF & KM conceptualized this study and secured study funding from Alberta
Health Services. RF led this study and coordinated the study team. AC
coordinated recruitment and data collection. RF, SDS and KM provided
methodological guidance. TW was the principal knowledge user for this
study. AC led analysis with methodological assistance from KM & RF. All
authors contributed to manuscript drafts and reviewed the final
manuscript. The author(s) read and approved the final manuscript.

Funding
This work was funded by a small grant ($23,587.30) provided by the
Strategic Clinical Networks™ and AHS awarded to R Flynn and S Scott.

Availability of data and materials

The qualitative data supporting this study is not available as participants did
not consent to having their data publicly available but anonymized
quotations are available from the corresponding author on reasonable
request.

Declarations

Ethics approval and consent to participate

Ethics approval for this study was granted by the University of Alberta
Health Research Ethics Board (Pro0096202). Institutional approval was
provided by Alberta Health Services Northern Alberta Clinical Trials and
Research Centre. Written informed consent was required and obtained from
all participants in this study. All procedures followed were in accordance
with the ethical standards of the responsible committee on human
experimentation (institutional and national) and with the Helsinki Declaration
of 1975, as revised in 2000.

Page 15 of 17

Consent for publication
Informed consent was obtained from participants, for the publication of
quotes in this manuscript.

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

Author details

"Faculty of Nursing, Level 3, Edmonton Clinic Health Academy, University of
Alberta, 11405 87 Avenue, Alberta T6G 1C9 Edmonton, Canada. 2S‘[rategic
Clinical Networks™, Provincial Clinical Excellence, Alberta Health Services,
Calgary, Canada. *Department of Community Health Sciences, Cumming
School of Medicine, University of Calgary, T2N 4N1 Calgary, Canada. “Faculty
of Nursing, University of Calgary, T2N 4V8 Alberta, Canada.

Received: 14 November 2020 Accepted: 21 October 2021
Published online: 04 November 2021

References

1. Scheirer MA, Dearing JW. An agenda for research on the sustainability of
public health programs. Am J Public Health. 2011;101(11):2059-67.

2. Proctor E, Luke D, Calhoun A, McMillen C, Brownson R, McCrary S, et al.
Sustainability of evidence-based healthcare: research agenda,
methodological advances, and infrastructure support. Implement Sci. 2015;
10:88.

3. Shelton RC, Cooper BR, Stirman SW. The sustainability of evidence-based
interventions and practices in public health and health care. Annu Rev
Public Health. 2018;39:55-76.

4. Stirman SW, Kimberly J, Cook N, Calloway A, Castro F, Charns M. The
sustainability of new programs and innovations: a review of the empirical
literature and recommendations for future research. Implement Sci. 2012;7:
17.

5. Johnson AM, Moore JE, Rup J, Dinyarian C, Straus SE, Chambers DA. How
do researchers conceptualize and plan for the sustainability of their NIH RO1
implementation projects? Implement Sci. 2019;14(1):50.

6. Moore JE, Mascarenhas A, Bain J, Straus SE. Developing a comprehensive
definition of sustainability. Implement Sci. 2017;12(1):110.

7. Lennox L, Maher L, Reed J. Navigating the sustainability landscape: a
systematic review of sustainability approaches in healthcare. Implement Sci.
2018;13(1):27.

8. Lennox L, Linwood-Amor A, Maher L, Reed J. Making change last? Exploring
the value of sustainability approaches in healthcare: a scoping review.
Health Research Policy and Systems. 2020;18(1):1-24.

9. Penno LN, Davies B, Graham ID, Backman C, MacDonald |, Bain J, et al.
Identifying relevant concepts and factors for the sustainability of evidence-
based practices within acute care contexts: a systematic review and theory
analysis of selected sustainability frameworks. Implement Sci. 2019;14(1):1-
16.

10.  Pawson R, Tilley N. Realist evaluation. Thousand Oaks: SAGE Publications
Ltd; 1997.

11.  Dalkin SM, Greenhalgh J, Jones D, Cunningham B, Lhussier M. What's in a
mechanism? Development of a key concept in realist evaluation. Implement
Sci. 2015;10(1):49.

12.  Lewis CC, Boyd MR, Walsh-Bailey C, Lyon AR, Beidas R, Mittman B, et al. A
systematic review of empirical studies examining mechanisms of
implementation in health. Implement Sci. 2020;15(1):21.

13.  Greenhalgh T, Macfarlane F, Barton-Sweeney C, Woodard F. “If we build it,
will it stay?” A case study of the sustainability of whole-system change in
London. Milbank Q. 2012;90(3):516.

14. Noseworthy T, Wasylak T, O'Neill B. Strategic clinical networks in Alberta:
structures, processes, and early outcomes. Healthc Manage Forum. 2015;
28(6):262-4.

15. Wasylak T, Strilchuk A, Manns B. Strategic clinical networks: from pilot to
practice change to planning for the future. CMAJ. 2019;191(Suppl):S54-6.

16. Yiu V, Belanger F, Todd K. Alberta’s strategic clinical networks: enabling
health system innovation and improvement. CMAJ. 2019;191(Suppl):S1-3.

17.  Brown BB, Patel C, McInnes E, Mays N, Young J, Haines M. The effectiveness
of clinical networks in improving quality of care and patient outcomes: a
systematic review of quantitative and qualitative studies. BMC Health Serv
Res. 2016;16:360-75.


https://doi.org/10.1186/s12913-021-07214-5
https://doi.org/10.1186/s12913-021-07214-5

Flynn et al. BMC Health Services Research

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

(2021) 21:1194

Alberta Health Services. Alberta health services: get to know us. Edmonton:
Alberta Health Services; 2019. Available from: https://www.albertahea
Ithservices.ca/assets/about/org/ahs-org-about-ahs-infographic.pdf.
Gramlich LM, Sheppard CE, Wasylak T, Gilmour LE, Ljungqvist O, Basualdo-
Hammond C, et al. Implementation of enhanced recovery after surgery: a
strategy to transform surgical care across a health system. Implement Sci.
2017;12(1):1-17.

Kamal N, Jeerakathil T, Mrklas K, Smith EE, Mann B, Valaire S, et al. Improving
door-to-needle times in the treatment of acute ischemic stroke across a
Canadian province: methodology. Crit Pathw Cardiol. 2019;18(1):51-6.
Majumdar SR, Lier DA, Hanley DA, Juby AG, Beaupre LA. Economic
evaluation of a population-based osteoporosis intervention for outpatients
with non-traumatic non-hip fractures: the “Catch a Break” 1i [type C] FLS.
2017. (1433-2965 (Electronic)).

Nelson G, Kiyang LN, Chuck A, Thanh NX, Gramlich LM. Cost impact analysis
of enhanced recovery after surgery program implementation in Alberta
colon cancer patients. Curr Oncol. 2016;23(3).e221-7.

Keehn AR, Olson DW, Dort JC, Parker S, Anderes S, Headley L, et al. Same-
day surgery for mastectomy patients in Alberta: a perioperative care
pathway and quality improvement initiative. Ann Surg Oncol. 2019,26(10):
3354-60.

Ospina MB, Michas M, Deuchar L, Leigh R, Bhutani M, Rowe BH, et al.
Development of a patient-centred, evidence-based and consensus-based
discharge care bundle for patients with acute exacerbation of chronic
obstructive pulmonary disease. BMJ Open Respir Res. 2018;5(1):000265.
Shediac-Rizkallah MC, Bone LR. Planning for the sustainability of
community-based health programs: conceptual frameworks and future
directions for research, practice and policy. Health Educ Res. 1998;13(1):87—
108.

Chambers DA, Glasgow RE, Stange KC. The dynamic sustainability
framework: addressing the paradox of sustainment amid ongoing change.
Implement Sci. 2013;8:117.

Agency for Healthcare Research and Quality. National healthcare quality &
disparities report. Rockville: Agency for Healthcare Research and Quality;
2015. Available from: www.ahrg.gov/research/findings/nhqrdr/nhqdr14/
index.html.

Yin R. Case study research: design and methods. 3rd ed. Thousand Oaks:
Sage Publications; 2003.

Pawson R, Manzano-Santaella A. A realist diagnostic workshop. Evaluation.
2012;18(2):176-91.

Dopson S, Fitzgerald L. Knowledge to action?: evidence-based health care
in context. Oxford: Oxford University Press; 2005.

Jagosh J, Bush PL, Salsberg J, Macaulay AC, Greenhalgh T, Wong G, et al. A
realist evaluation of community-based participatory research: partnership
synergy, trust building and related ripple effects. BMC Public Health. 2015;
15(1):1-11.

Flynn R, Rotter T, Hartfield D, Newton A, Scott S. A realist evaluation to
identify contexts and mechanisms that enabled and hindered
implementation and had an effect on sustainability of a lean intervention in
pediatric healthcare. BMC Health Serv Res. 2019;19(1):1-12.

Wong G, Westhorp G, Manzano A, Greenhalgh J, Jagosh J, Greenhalgh T.
RAMESES Il reporting standards for realist evaluations. BMC Med. 2016;14:1-18.
Ogrinc G, Davies L, Goodman D, Batalden P, Davidoff F, Stevens D. SQUIRE
2.0 (Standards for QUality Improvement Reporting Excellence): revised
publication guidelines from a detailed consensus process. BMJ Qual Saf.
2016;25(12):986.

Maher L, Grustafson D, Evans A. NHS sustainability model: NHS Institute for
Innovation and Improvement. 2010. Available from: https://webarchive.na
tionalarchives.gov.uk/20160805122935/http/www.nhsig.nhs.uk/media/2
757778/nhs_sustainability_model_-_february_2010_1_pdf.

May C, Finch T, Mair F, Ballini L, Dowrick C, Eccles M, et al. Understanding
the implementation of complex interventions inhealth care: the
normalization process model. BMC Health Serv Res. 2007;7:148-54.

Rogers EM. Diffusion of innovations. 5th ed. New York: Free Press; 2003.
Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to
intervention: mapping theoretically derived behavioural determinants to
behaviour change techniques. Theory Based Health Behav Change. 2008;
57(4):660.

Cane J, O'Connor D, Michie S. Validation of the theoretical domains
framework for use in behaviour change and implementation research.
Implement Sci. 2012;7(1):37-53.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

Page 16 of 17

Damschroder L, Aron J, Rosalind D C, Kirsh K, Alexander S R, Lowery J A.
Fostering implementation of health services research findings into practice:
a consolidated framework for advancing implementation science.
Implement Sci. 2009;4:50-64.

Manzano A. The craft of interviewing in realist evaluation. Evaluation. 2016;
22(3):342-60.

Maxwell J. A realist approach for qualitative research. Thousand Oaks: Sage
Publications; 2012.

Hoekstra F, Mrklas K, Sibley J, Nguyen K M, Vis-Dunbar T, Neilson M, et al. A
review protocol on research partnerships: a Coordinated Multicenter Team
approach. Syst Rev. 2018;7(1):1-14.

Smith S, N., Almirall D, Prenovost K, Goodrich D, E, Abraham K, M., Liebrecht
C, et al. Organizational culture and climate as moderators of enhanced
outreach for persons with serious mental illness: results from a cluster-
randomized trial of adaptive implementation strategies. Implement Sci.
2018;13(1):93.

Institute for Healthcare Improvement. The breakthrough series: HI's
collaborative model for achieving breakthrough improvement. 2003.

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.

Nembhard IM. Learning and improving in quality improvement
collaboratives: which collaborative features do participants value most?
Health Serv Res. 2009;44(2p1):359-78.

Nadeem E, Olin S, Campbell Hill L, Eaton Hoagwood K, McCue Horwitz S.
Understanding the components of quality improvement collaboratives: a
systematic literature review. Milbank Q. 2013,91(2):354.

Nix M, McNamara P, Genevro J, Vargas N, Mistry K, Fournier A, et al.
Learning collaboratives: insights and a new taxonomy from AHRQ's two
decades of experience. Health Aff. 2018;37(2):205-12.

de Wit K, Curran J, Thoma B, Dowling S, Lang E, Kuljic N, et al. Review of
implementation strategies to change healthcare provider behaviour in the
emergency department. CJEM. 2018;20(3):453-60.

Ivers N, Jamtvedt G, Flottorp S, Young JM, Odgaard-Jensen J, French SD,
et al. Audit and feedback: effects on professional practice and healthcare
outcomes. Cochrane Database Syst Rev. 2012;13(6):CD000259.

Colquhoun HL, Brehaut JC, Sales A, Ivers N, Grimshaw J, Michie S, et al. A
systematic review of the use of theory in randomized controlled trials of
audit and feedback. Implement Sci. 2013;8(1):1-8.

Ivers N, Sales A, Colquhoun H, Michie S, Foy R, Francis JJ, et al. No more ‘business
as usual” with audit and feedback interventions: towards an agenda for a
reinvigorated intervention. Implement Sci. 2014,9(1):1-15.

Wiltsey Stirman S, Kimberly J, Cook N, Calloway A, Castro F, Charns M. The
sustainability of new programs and innovations: a review of the empirical
literature and recommendations for future research. Implement Sci. 2012;,7(1):17.
Buchanan D, Fitzgerald L, Ketley D. The sustainability and spread of
organizational change. London: Routledge Taylor and Francis Group; 2007.
Ash JS, Stavri PZ, Dykstra R, Fournier L. Implementing computerized
physician order entry: the importance of special people. Shannon: Elsevier;
2003. p. 235-50.

Soo S, Berta W, Baker GR. Role of champions in the implementation of
patient safety practice change. Healthc Q. 2009;12 Spec No Patient:123-8.
Luz S, Shadmi E, Drach-Zahavy A, Admi H, Peterfreund I. Characteristics and
behaviours of formal versus informal nurse champions and their
relationship to innovation success. J Adv Nurs. 2019;75(1):85-95.

Fleiszer AR, Semenic SE, Ritchie JA, Richer M-C, Denis J-L. Nursing unit
leaders’ influence on the long-term sustainability of evidence-based
practice improvements. J Nurs Manag. 2016;24(3):309-18.

Flodgren G, O'Brien MA, Parmelli E, Grimshaw JM. Local opinion leaders:
effects on professional practice and healthcare outcomes. Cochrane
Database Syst Rev. 2019,6:CD000125.

Ennis G, Happell B, Reid-Searl K. Enabling professional development in
mental health nursing: the role of clinical leadership. J Psychiatr Ment
Health Nurs. 2015;22(8):616-22.

Morrow E, Robert G, Maben J. Exploring the nature and impact of
leadership on the local implementation of the productive ward releasing
time to care. 2014. (1477-7266 (Print)).

Quaid D, Thao J, Denham CR. Story power: the secret weapon. J Patient Saf.
2010;6(1):5-14.

Laing CM, Moules NJ, Estefan A, Lang M. "Stories take your role away from
you": understanding the impact on health care professionals of viewing


https://www.albertahealthservices.ca/assets/about/org/ahs-org-about-ahs-infographic.pdf
https://www.albertahealthservices.ca/assets/about/org/ahs-org-about-ahs-infographic.pdf
http://www.ahrq.gov/research/findings/nhqrdr/nhqdr14/index.html
http://www.ahrq.gov/research/findings/nhqrdr/nhqdr14/index.html
https://webarchive.nationalarchives.gov.uk/20160805122935/http:/www.nhsiq.nhs.uk/media/2757778/nhs_sustainability_model_-_february_2010_1_.pdf
https://webarchive.nationalarchives.gov.uk/20160805122935/http:/www.nhsiq.nhs.uk/media/2757778/nhs_sustainability_model_-_february_2010_1_.pdf
https://webarchive.nationalarchives.gov.uk/20160805122935/http:/www.nhsiq.nhs.uk/media/2757778/nhs_sustainability_model_-_february_2010_1_.pdf

Flynn et al. BMC Health Services Research

65.

66.

67.

68.

69.

70.

(2021) 21:1194

digital stories of pediatric and adolescent/young adult oncology patients. J
Pediatr Oncol Nurs. 2017;34(4):261-71.

El-Farargy N, Walker G. A line of defence: using stories in healthcare
education. Med Sci Educ. 2017,27(4):805-14.

Scott SD, Hartling L, Klassen TP. The power of stories: using narratives to
communicate evidence to consumers. Nurs Womens Health. 2009;13(2):
109-11.

Charon R. At the membranes of care: stories in narrative medicine. Acad
Med. 2012;87(3):342-7.

Wilcock PM, Brown GC, Bateson J, Carver J, Machin S. Using patient stories
to inspire quality improvement within the NHS modernization agency
collaborative programmes. New Ways Work. 2003;12(3):422-30.

Foster F, Piggott R, Teece L, Beech R. Patients with COPD tell their stories
about living with the long-term condition: an innovative and powerful way
to impact primary health care professionals’ attitudes and behaviour? Educ
Prim Care. 2016;27(4):314-9.

Haigh C, Hardy P. Tell me a story — a conceptual exploration of storytelling
in healthcare education. Nurse Educ Today. 2011,31(4):408-11.

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

Page 17 of 17

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

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

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

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Research aim
	Research context: strategic clinical networks, Alberta Health Services
	Strategic clinical network case selection

	Methods
	Realist evaluation
	Initial program theory development
	Ethics approval
	Recruitment and data collection
	Data analysis

	Results
	Participant demographics
	CMO configurations
	The influence of learning collaboratives on the sustainability of a scaled, multi-component intervention
	The degree of importance of continuous monitoring, audit, and feedback on sustainability of a scaled, multi-component intervention
	The influence of informal leaders on the sustainability of a scaled, multi-component intervention
	The influence and impact of patient and family stories on the sustainability of a scaled, multi-component intervention

	Discussion
	Learning collaboratives as a strategy for sustainability
	Continuous monitoring, audit, and feedback for sustained change
	The influence of informal leadership for sustainability
	Impact of sharing patient and family stories
	Research and practice implications
	Limitations

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

