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Health System-Level Factors Influence the Implementation of Complex Innovations in Cancer Care

Abstract

Background: The movement of new knowledge and tools into healthcare settings continues to
be a slow, complex and poorly understood process. In this paper, we present the system-level
factors important to the implementation of synoptic reporting tools in two initiatives (or
cases) in Nova Scotia, Canada.

Methods: This study used case study methodology. Data were collected through interviews with
key informants, document analysis, non-participant observation and tool use/examination.
Analysis involved production of case histories, analysis of each case and a cross-case analysis.
Results: The healthcare system’s delivery and support structure, information technology
infrastructure, policy environment and history of collaboration and inter-organizational rela-
tionships influenced tool implementation in the two cases.

Conclusions: The findings provide an in-depth, nuanced understanding of how healthcare sys-

tem components can influence the implementation of a new tool in clinical practice.

Résumé

Contexte : Le mouvement des nouvelles connaissances et des nouveaux outils dans les étab-
lissements de soins de santé est un processus lent, complexe et mal compris. Dans cet article,
nous présentons les facteurs au niveau du systéme de santé qui sont importants pour la

mise en place doutils dobservation synoptique dans le cadre de deux initiatives (ou cas) en
Nouvelle-Ecosse, au Canada.

Meéthodes : Cette étude a utilisé la méthodologie de Iétude de cas. Les données ont été
recueillies a laide dentrevues auprés d'informateurs clés, d'une analyse de la documentation,
dobservations non participantes ainsi que de l'examen et de ['utilisation de I'outil. Lanalyse sest
faite par [étude des histoires de cas, une analyse de chaque cas et une analyse croisée des cas.
Résultats : Dans les deux cas, la structure de soutien et de prestation des services,
l'infrastructure des technologies de I'information, le contexte des politiques ainsi que
I'historique des collaborations et des relations interorganisationnelles ont influencé la mise en
place de loutil.

Conclusions : Les résultats permettent une compréhension approfondie et nuancée de la fagon
dont les composantes du systéme peuvent influencer la mise en place d'un nouvel outil dans la

pratique clinique.

Background
Despite a growing literature, the movement of innovations (i.e., new knowledge and tools) into

healthcare settings continues to be a slow, complex and poorly understood process (ICEBeRG
2006; Stetler 2003; Ward et al. 2009). Though researchers in this area have focused predomi-
nantly on individual-level factors that affect the uptake of new knowledge (Eccles et al. 2005;
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Grimshaw et al. 2001, 2006; Grol and Grimshaw 2003), many organizational, socio-political
and economic factors influence whether individuals in healthcare settings actually adopt and
make use of innovations in their practice (Contandriopoulos et al. 2010; Grol et al. 2007;
Kitson et al. 2008; Stetler 2003). Indeed, the process of moving innovations into healthcare
practice is dynamic and highly contingent on contextual factors (Battista 1989; Denis et

al. 2002; Dijkstra et al. 2006; Fraser 2004; Kitson et al. 2008; Litaker et al. 2006; Rycroft-
Malone et al. 2004; Titler 2008; Van de Ven et al. 1999).

As the delivery of care becomes increasingly multidisciplinary and technologically
advanced, the introduction of innovations is increasingly becoming a collective endeavour.
That is, many new tools and practices introduced in healthcare organizations are complex
and require coordinated use by many individuals and professional groups to achieve benefits
(Helfrich et al. 2007). At the same time, healthcare settings are characterized by high levels of
interdependency and interconnectedness among individuals in the system (Contandriopoulos
et al. 2010; Iles and Sutherland 2001). Thus, for many practices, individuals working in
healthcare organizations (e.g., clinicians, administrators) seldom have enough autonomy to
apply new knowledge in making use of new tools and technologies (Contandriopoulos et al.
2010; Havelock 1969; Leviton 2003). In addition, many of the defining features of healthcare
systems, including the range and diversity of stakeholders; professional autonomy of many
of its staff; and complex governance, resourcing and regulatory arrangements, may all impact
the implementation and use of innovations in healthcare settings (Iles and Sutherland 2001;
Pollitt 1993). An improved understanding of the system-level influences on the implemen-
tation of innovations in healthcare may prove important to more effectively moving many
innovations into practice,

Synoptic reporting tools (SRTs) are an evidence-based means of reporting findings
from medical and surgical investigations and procedures that differ from the dominant
method of reporting, known as narrative reporting. Although there is a spectrum of what
is considered synoptic reporting (Srigley et al. 2009), contemporary SRTs generally dif-
fer from narrative reporting in at least two ways. First, SRTs normally require that the
physician enter information about the patient, procedure and findings using a computer
rather than dictate information into a voice recorder or telephone system. Second, the end
synoptic report presents data items in a structured manner and contains only the informa-
tion necessary for patient care rather than providing a free-text descriptive account of the
procedure and findings. More than two decades of research has demonstrated that SRTs
consistently improve the quality of pathology (Austin et al. 2009; Beattie et al. 2003;
Branston et al. 2002; Chamberlain et al. 2000; Chapuis et al. 2007; Cross et al. 1998;

Gill et al. 2009; Hammond and Flinner 1997; Karim et al. 2008; Messenger et al. 2011;
Mohanty et al. 2007; Rigby et al. 1999; Srigley et al. 2009; Wilkinson et al. 2003; Zarbo
1992) and surgery (Chambers et al. 2009; Edhemovic et al. 2004; Park et al. 2010; Temple
et al. 2010) reporting for a variety of cancers, as well as of various diagnostic investigations

and procedures (Harvey et al. 2007; Laflamme et al. 2005), compared to narrative reporting.
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In this paper, we present the system-level factors important to SRT implementation in two

initiatives in Nova Scotia (NS), Canada.

Methods

In NS, we examined the key interpersonal-, organizational- and system-level factors that

influenced the implementation and use of SRTs in two contemporary cases of cancer care:

1. Synoptic reporting in the Colon Cancer Prevention Program (CCPP); and
2. Synoptic reporting in the Surgical Synoptic Reporting Tools Project (SSRTP).

In this paper, we present the findings with respect to the system‘level factors. We used
case study methodology (Stake 2006; Yin 2009) to examine SRT implementation and use.
A case study is “an empirical inquiry that investigates a contemporary phenomenon in depth
and within its real-life context” (p. 18) (Yin 2009). The cases were selected to allow cross-
case analysis and comparison, and to permit the investigation of a particular phenomenon in
different contexts (i‘e., to study SRT implementation and use across different settings and
individuals). The study was approved by the Research Ethics Boards at all applicable institu-
tions. A detailed description of the methods, including sampling decisions and recruitment
processes, and analyses are provided elsewhere (Urquhart et al. 2012).

Three theoretical perspectives largely informed the design of this study: the Promoting
Action on Research Implementation in Health Services (PARIHS) framework (Kitson et
al. 1998, 2008), the organizational framework of innovation implementation (Helfrich et
al. 2007) and “systems” thinking/change (Kitson 2009). The PARIHS framework proposes
that the successful implementation of research into practice is a function of the interaction
between three core elements: the level and nature of the evidence; the context into which
the research is implemented (where context is comprised of the sub-elements of culture,
leadership and evaluation); and the method by which the process is facilitated. These ele-
ments are conceptualized as existing on a continuum, with high evidence, context and
facilitation driving successful implementation. The organizational framework of innovation
implementation comprises the following six elements and highlights relationships among
them: management support, implementation policies and practices, financial resource avail-
ability, implementation climate, innovation champions and the “fit” between users’ values
and the innovation. These elements are posited to play important roles in achieving imple-
mentation effectiveness (i.e., consistent, committed and skilled innovation use).“Systems”
thinking/change posits that the successful translation of knowledge into practice is a func-
tion of: the nature and characteristics of the new knowledge; individuals’ levels of autonomy
in making decisions about using the new knowledge; how individuals negotiate and rene-
gotiate relationships with others in the system; and how individuals attract the resources

needed to sustain changes in practice.
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Case descriptions
In 2009, the CCPP implemented an SRT for colonoscopy reporting as part of this new
population-based screening program. The CCPP is administered by Cancer Care Nova
Scotia, the provincial cancer agency. Within the program, individuals are advised to undergo
a screening colonoscopy, arranged through the CCPP, if they have a positive fecal immuno-
chemical test. The impetus for implementing an SRT was to enable performance monitoring
and quality improvement for colonoscopy, support the appropriate follow-up of partici-
pants in the screening pathway and facilitate overall maintenance of the screening program.
The CCPP implemented the endoscopy reporting software and database from the Clinical
Outcomes Research Initiative (CORI), developed at Oregon Health and Science University,
in partnership with the National Institutes of Health, AstraZeneca and Novartis. CORI was
rolled out across the province concurrently with the screening program over a two-year period
(2009-2010). All screening colonoscopies in the province are coordinated through the screen-
ing program and must be reported using CORI (i.e., a policy of mandatory use for screening
colonoscopies). Refusal to use this tool meant that endoscopists (gastroenterologists and sut-
geons) would not be permitted to perform screening colonoscopies coordinated by the CCPP.

In 2010, synoptic reporting for cancer surgery commenced as part of a pan-Canadian
collaboration, funded and led by the Canadian Partnership Against Cancer, to expand surgi-
cal synoptic reporting to numerous Canadian provinces. The intent was to capitalize on the
successful adoption and implementation of synoptic reporting in Alberta, Canada. Thus, the
SSRTP commenced as a pilot project for breast and colorectal cancer surgery. A small num-
ber of surgeons (nine) performing breast and/or colorectal cancer surgeries were selected to
participate at three hospitals (two academic/tertiary care centres, one community hospital).
The SSRTP implemented the Web-based Surgical Medical Record (WebSMR), originally
developed in Alberta and jointly owned by Alberta Health Services and Softworks Group Inc.
WebSMR was implemented at the three hospitals over 2010-2011; its use was voluntary.
The implementation team had neither the authority to mandate use nor the capacity to
influence use through organizational or provincial policies.

Both initiatives planned to integrate their SRT with existing hospital information tech-
nology (IT) systems, allowing seamless transfer of information across patient registration and
medical record systems. Detailed case records are provided elsewhere to describe each case’s

socio-political context, governance structure and implementation timeline (Urquhart 2013).

Data collection
Multiple data collection procedures were used to gain rich, detailed information about

each case:
1. One-on-one semi-structured interviews (Patton 2002) were conducted with key inform-

ants. One researcher (RU) conducted all interviews. Each interview was audio-recorded,

transcribed Verbatim by an experienced research coordinator and checked fOl” accuracy.
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Following each interview, the questions and responses were reviewed to determine
whether the issues were answered in sufficient depth and the interview script was adapted
when needed (Rubin and Rubin 1995).

2. Documents (e.g, project plans/charters, formal/informal evaluations, communications
materials) were reviewed to gain a historical and contextual perspective on the initiative
and to corroborate and augment evidence from other sources (Yin 2009). Documents
related to the structure, infrastructure and/or governance and regulatory frameworks of
NS's healthcare system were also retrieved and reviewed.

3. Non-participant observation was conducted for one case only (SSRTP) to observe train-
ing sessions (format, quality of training) and initial surgeon reactions to viewing/using
the SRT.

4. Each SRT and resulting synoptic reports were examined to gain insight into the technical

operations related to using the tool and the end report.

Data analysis
Data analysis began with the first data collected. Analysis involved conducting a separate
thematic analysis (Braun and Clarke 2006) for each case, involving coding; collating codes;
and generating, reviewing and reﬁning themes. The coding framework was developed during
pilot work (Urquhart et al. 2011). One researcher (RU) constructed the case descriptions and
coded all interview transcripts and field notes line-by-line in their entirety. The documentary
evidence was not coded line-by-line but rather read and re-read to identify contextual and
historical data, record codes/concepts and link them to specific document excerpts and tri-
angulate findings from other sources (e.g,, interviews and observation). Codes were collapsed
into categories through an iterative process that included: critically analyzing each concept and
category to identify similar and distinct concepts and categories, linking the same concepts
and categories across all the data collected, reviewing the research questions and re-reading the
study protocol, reviewing the theoretical perspectives and re-reading the publications associ-
ated with those frameworks, consulting several case study methodology and general qualitative
research texts and several research team meetings to review and question the analyses. An
analogous iterative process was performed to identify, review and refine themes. These pro-
cesses were imperative to developing a deeper understanding of what occurred in each case
and to considering and questioning alternative explanations.

A cross-case analysis was conducted to compare and contrast the themes across cases, and
to understand their specific relevance to each case and its context. Emergent findings were
discussed on multiple occasions with the research team to assist the analytic process and ques-

tioning of the data. Table 1 presents the numerous steps taken to maximize rigour.
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TABLE 1. Techniques to maximize rigour

Use of three theoretical perspectives to guide research design, analyses and interpretation, helping to build a wider explanation of SRT
implementation and a means of exploring a range of plausible theoretical interpretations.

Strategic selection of cases to support greater confidence in findings.

Pilot work to refine data collection and analyses processes, and inform the final study design.

Interview guides that included questions/probes reflective of all constructs present in the three theoretical perspectives, but open-ended
questions to minimize non-biased responses and to elicit a variety of perspectives and viewpoints.

Key informants across four units of analysis (clinician user, implementation team, organization and larger system) and multiple data collection
methods, permitting triangulation.

Assingle researcher to collect all data.
Audio-recording, verbatim transcription and auditing of all interviews.

Considering other plausible explanations for the findings and seeking out additional evidence where inconsistencies or contradictions existed.

Maintaining a case study database, or a complete set of all the data collected for each case and all records related to the treatment of the data
during the analytic process.

Maintaining a chain of evidence throughout data analysis, or an explicit trail that identified the links between the data collected and the
interpretations/conclusions.

Member checking to verify specific factual data and to ask participants for their responses/reactions to findings.

Multiple meetings/discussions of the research team to review the analytic procedures and discuss and question the findings.

Results

A description of the healthcare system context is presented in an additional online file.
Nineteen key informants were interviewed in the CCPP case; 21 in the SSRTP case (Table
2). Informants included implementation team members, SRT users (i.e., endoscopists, sur-
geons), organizational members (e.g,, department heads/managers) and regional/provincial
members (e.g., administrators at the provincial cancer agency, health districts or Department
of Health and Wellness). Table 3 presents the number and nature of documents collected and

analyzed for each case.

TABLE 2. Number and nature of key informants, by unit of analysis

CCPP SSRTP

Implementation team? Team members = 4 Team members = 3

Clinician user Physician, tertiary = 3 Physician, tertiary = 4
Physician, community = 2 Physician, community = 2

Organization Department head, tertiary = | Manager, tertiary = 3
Manager, tertiary = | Manager, community = |
Manager, community = 2 Report end user, tertiary = 3
Report end user, tertiary = |

System Executive, health district = | Executive, health district = |
Executive, government = | Executive, government = |
Executive, provincial program = 2 Executive, provincial program = 2
Manager, provincial program = | Manager, provincial program = |

Total n=19 n=2Il

Note: CCPP = Colon Cancer Prevention Program; SSRTP = Surgical Synoptic Reporting Tools Project.
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The data demonstrated that specific characteristics of the provincial healthcare system,
presented below, influenced SRT implementation. By the end of data collection for this study
(Winter 2012), the CCPP had integrated its SRT with hospital I'T systems in one of nine
health districts, allowing patient demographics to electronically enter the system and the colo-
noscopy report to enter the patient’s electronic medical record in that one district. In the other
eight districts, various “work-around” solutions were created to accommodate the SRT within
each hospital’s existing processes and capacities. By the end of the study, the SSRTP had
integrated its SRT with hospital I'T systems in each hospital it was implemented, allowing

immediate transfer of information across systems.

TABLE 3. Number, source and nature of documents collected and analyzed

Source Type

CCPP (n = 19) Web search Communications materials (6)

Governmental reports (4)

Practice recommendations/position statements (3)
Analysis of software applications (1)

Implementation team Implementation strategy (1)
Provincial evaluation (1)
Public presentation (1)

Other key informants Published consensus guidelines (1)
Media article (1)

SSRTP (n = 14) Web search Communications materials (3)
Conference presentation (1)

Implementation team Project charter (1)
Provincial evaluation (3)

Other key informants National implementation strategy (4)
National evaluation (2)

System context (n = 16) Web search Consultant's report on Nova Scotia’s healthcare system (1)

Cancer Management Strategy for Nova Scotia (1)

Evaluation of Cancer Care Nova Scotia (1)

Reports on Nova Scotia’s e-health system (2)

Reports/discussion papers on privacy and personal health information
legislation (3)

Acts on privacy/personal health information, Nova Scotia (4)

Act on privacy/personal health information, Federal (1)
Pan-Canadian framework on privacy/personal health information (1)
Hospital Business Plans (2)

Note: CCPP = Colon Cancer Prevention Program; SSRTP = Surgical Synoptic Reporting Tools Project.

Care delivery and support structure

The existing healthcare system structure created challenges in terms of role clarity, governance
and sharing of patient information across organizations. Within this structure, health districts
were responsible for managing and delivering care, while various other organizations were
responsible for relevant policy or support activities. For instance, the provincial cancer agency’s
role in cancer care was largely related to policy development and standard setting (not service
delivery), while a centralized I'T organization provided operations support for most (but not

all) provincial health IT systems, but was not responsible for implementing new I'T systems.
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The lack of clarity around each organization’s roles and mandates led to many issues and frus-
trations over the course of SRT implementation.

For example, the CCPP was situated in the provincial cancer agency, yet was responsible
for implementing and delivering a population-based screening program. As described by one
informant, “There is a big question of governance ... As a provincial cancer agency, we intro-
duced this tool to support cancer screening ... It puts us in a difficult position because we
really have no business being in the business, on the service side, right?” (Team Member #2,
CCPP). This apparent discrepancy in roles (policy setting vs. service delivery) created many
challenges related to governance and data sharing.

In the SSRTP, many key informants linked a lack of clarity around organizational roles
and responsibilities to governance challenges: “The problem is ... we have got a hybrid can-
cer system that is not totally clear on who does what and how. From my perspective, ... that
becomes problematic because you don't know ... who owns it and who really wants it. There
is no trouble finding people who support it, the trouble is finding the group that owns it”
(Team Member #1, SSRTP). In fact, related to governance, key informants identified differ-
ent organizations (sometimes incorrectly identifying their own organization) as the ‘owner”
of SRT implementation. The lack of clarity meant the implementation team had to spend
considerable effort understanding the core business of each organization: “It was not until I

understood how that system worked, it was frustrating, but once I figured it out, [implemen-
tation] was a lot easier” (Team Member #2, SSRTP).

IT infrastructure

Key informants described the legacy of health IT infrastructure in the province as a patch-
work of disparate systems that were implemented and had evolved in a largely unplanned way.
There was no single I'T platform in the province, nor was there a provincial plan on how to
best leverage information management/IT systems. Key informants across all levels of the
healthcare system viewed this legacy as impeding the progress of SRT implementation as well
as the user experience. One key informant described the challenge this way: “We have three
different hospital systems, you know, [Hospital A] has their own Meditech Magic, then there
is Meditech out in the districts, and then [District B] has the best of breed, a combination of
a whole bunch of things. The lab systems are not all the same, the operating room systems are
not all the same, nothing is the same. So it is a huge challenge, particularly as we seek to share
information ... and it takes an enormous amount of resources” (System Member #2, SSRTP).
The challenge of multiple IT platforms and systems was compounded by differing processes
and structures at each hospital. As one implementation team member expressed,“To have
[CORI] sit on top of different business processes, different information systems, different staff

structures in terms of where their I'T person sits, is a challenge. ... For me, that has been the

biggest challenge” (Team Member #2, CCPP).
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Policy environment

Privacy legislation at the time of SRT implementation (in both cases) included more than 40
different pieces of provincial and federal legislation, all relevant in some way to the collection,
sharing and/or use of personal health information. At the same time, each hospital had its
own policies and procedures related to privacy, security of personal health information and
data integrity. In the CCPP, this legislative and regulatory environment was viewed by imple-
mentation team members as especially prohibitive in the context of SRT implementation,
wherein personal health information would be collected and shared: “There is a wall there and
nobody is really willing to ask ‘why is that wall there and does that wall really need to apply in
this case?’ You know, the wall might be there for a very good reason. But, you know, should we
put a door in for these guys? Maybe yes, maybe no, but I don't think those risk assessments
are really ever done. It is the just talk to the hand. It is a no” (Team Member #4, CCPP).
Despite implementing in the same policy context, implementation team members in the
SSRTP did not view the legislative/regulatory requirements as barriers to implementation but
rather tasks that had to be completed: “You know, from my perspective, I don't really, I am not

all that invested in caring about [privacy impact assessments and related things]. I realize that
has to be done and all that I care about is that it gets done” (Team Member #1, SSRTP).

Inter-organizational relationships

The history and nature of inter-organizational relationships and interactions within the
healthcare system were viewed as impacting SRT implementation. Underlying the structural,
infrastructural and regulatory components, key informant interviews and documentary data
suggested a widespread resistance by health districts and the organizations tasked with sup-
porting the districts to work together and think beyond their individual organizations and
programs. Key informants in the CCPP case described limited collaboration and existing rela-
tionships among organizations within the healthcare system (which were sometimes perceived
as precarious) as obstacles that often “got in the way” of SRT implementation. As one system
member put it, “there is going to be issues with the adoption of these systems until there is

a change of culture within the environment. In particular, there is a lot of, a lot of, this is

the way it should be done and this is how we will do it’ rather than collaboratively working
together on a solution. That is true, I think, of the healthcare sector environment. That whole
mentality has to change and until it does, implementing any system is going to be difficult”
(System Member #5, CCPP). Similarly, in the SSRTP, key informants discussed historical
relationships and interactions within the healthcare system as being critically important to SRT
implementation: “organizational interactions are absolutely the number one [factor] ... because

there are so many players, so many organizations” (Organizational Member #3, SSRTP).
Discussion

This paper presents the system-level factors that influenced SRT implementation in one

Canadian province. System-level components, such as the structural, infrastructural,
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regulatory, political and socio-historical context of the existing healthcare system, are largely
absent (Berwick 2003; Davis et al. 2003; Graham et al. 2006; Grol and Grimshaw 1999;
Helfrich et al. 2007; Jacobson et al. 2003; Kitson et al. 1998, 2008; Lavis et al. 2003; Stetler
2003; Ward et al. 2009), or recognized but given scant description (Dobbins et al. 2002;
Greenhalgh et al. 2004), in much of the theoretical work in the knowledge-to-practice litera-
ture. Findings from this study demonstrated that certain features of the healthcare system

— its delivery and support structure, I'T infrastructure, policy environment and history of lim-
ited collaboration and weak working relationships across organizations — were problematic in
the context of SRT implementation. In a study investigating the diffusion of eight innovations
in acute and primary care in the UK, Fitzgerald and colleagues (2002) found that the capac-
ity of an organization to innovate depended on the structural complexity of the organization
and broader care delivery system, the history of the organization and the quality of intra- and
inter-organizational relationships. While the nature of these components, and the degree of
impact they will ultimately have, will almost certainly vary by setting, our findings support
their importance to the implementation process. We advise others to consider these factors
when planning implementation efforts. However, other factors influenced SRT implementa-
tion in the cases studied, in both facilitating and impeding ways. These are reported elsewhere
(Urquhart et al. 2014).

The mandatory versus voluntary nature of the cases warrants further discussion. Indeed,
the considerable enabling influence of a mandatory use policy in the CCPP was incredibly
important to ensure province—wide use of the SRT for screening colonoscopies. Nonetheless,
the findings suggest that this mandatory use policy did not lessen the importance of the
system-level factors, nor benefit the implementation team as it navigated the socio-political
context. In addition, this policy did not automatically make SRT implementation a higher
priority initiative among supporting departments (e.g., I'T, medical records), nor did it increase
departmental or organizational capacity for implementation. Despite the mandatory nature,
the end goals of implementation had not been achieved in most health districts four years
post-implementation (i.e., integration with existing hospital I'T systems, use of the SRT for
diagnostic colonoscopies). Thus, our findings suggest that policy related to mandatory use, in
and of itself, was insufficient to ensure effective implementation.

Interestingly, despite the cases occurring at the same time within the same provincial
healthcare system, the legislative and regulatory environment was viewed as especially obstruc-
tive to SRT implementation in the CCPP but not in the SSRTP. While the SSRTP was able
to integrate its SRT with hospital I'T systems in a relatively timely manner, the issues that
delayed IT integration in the CCPP case purportedly related to privacy and data ownership/
sharing, and technical work that had to be completed. The data (not shown) strongly sug-
gested that one of the fundamental reasons for this difference between cases related to the
interpersonal aspects of implementation — stakeholder involvement; the capacity to build,
negotiate and leverage helpful relationships; and managing the change process in each organi-

zation. See Urquhart et al. (2014) for detailed presentation of these findings.
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SRT implementation in this study occurred in a highly interdependent healthcare sys-
tem, in which 34 hospitals were governed by nine health districts and supported (either in a
policy or operations way) by provincial programs and organizations. These interdependen-
cies, however, created considerable challenges for SRT implementation in a system wherein
roles, mandates and governance structures were not clearly defined; legislative and regulatory
frameworks were inconsistent; and relationships among organizations were burdened by past
conflict and tension. Given our findings, viewing innovation implementation in healthcare
organizations through the lens of complex adaptive systems (Begun et al. 2003; Best and
Holmes 2010; Plsek and Greenhalgh 2001; Zimmerman et al. 1998) might aid our under-
standing of implementation processes. This perspective focuses on the relationships embedded
inside and outside the organization itself and emphasizes the need to analyze relationships
across levels of the system (Begun et al. 2003). In such a social system, history matters: what is
happening now is undoubtedly influenced by what happened eatlier (Anderson and McDaniel
Jr. 2000). The data from this study demonstrated that historical relationships and interactions
within the healthcare system impacted SRT implementation. Similarly, Fitzgerald et al. (2002)
found that diffusion processes in acute and primary care settings were “radically affected” by
the nature of the prior relationships among the various players in each initiative, and that high-
quality relationships were able to counterbalance many negative contextual factors (p. 1441).

The limited conceptual and empirical work on system-level factors in the literature on
moving knowledge into healthcare practice may be partly owing to difficulties in investigating
them (Contandriopoulos et al. 2010; Mitton et al. 2007; Zapka et al. 2012) or to the belief
that “changing these factors is generally out of reach of those within the organization who are
involved in improving health care” (p. 122) (Grol et al. 2007). Even if these factors are difficult
to change, however, recognizing and understanding their potential influence is still important
when designing strategies to affect practice change. Several authors have recently proposed
conceptual models or frameworks (Damschroder et al. 2009; Satterfield et al. 2009) that take
an ecological perspective and more fully account for system-level factors, such as the economic,
regulatory and/or socio-political context, that need to be considered when moving knowledge
into practice.

This study has a number of strengths, including the high participation rate and numerous
techniques used to enhance rigour. One limitation is that it was undertaken in one province
only, potentially limiting its applicability to other jurisdictions. At the same time, healthcare
systems have many similarities (e.g., complex governance and resourcing arrangements, diverse
stakeholders), which should facilitate the applicability of these findings to other settings. A
second limitation is that some of the system-level components influential in this study might
be more germane to the implementation of health IT innovations whereby implementation
teams often have to navigate current healthcare structures and develop relationships with
individuals in different departments and organizations to integrate the innovation into exist-
ing I'T infrastructure. However, the structure of the care delivery and support system as

well as its socio-historical context could conceivably influence innovation implementation
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in many areas of healthcare, especially those characterized by high levels of interdependency
— for example, the implementation of care delivery models for persons with chronic disease
or multi-morbidities whereby appropriate care usually involves mutually supporting roles
spanning healthcare providers, organizations and sectors. Moreover, recent Canadian stud-
ies (Look Hong et al. 2010; Wright et al. 2011) have suggested that targeted system-level
strategies, particularly those related to policy changes, may facilitate the implementation of
complex innovations in healthcare.

In summary, this study has provided an in-depth, nuanced understanding of how health-
care system components can influence the implementation ofa complex innovation in clinical
practice. Future research is needed to refine and expand our knowledge of how system-level
factors affect implementation processes and how to manage and/or leverage these factors to

more effectively plan for and integrate innovations into healthcare settings.
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