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Abstract

In 1999, the Institute of Medicine reported that 98,000 people die each year due to medical errors.
In the following years, the focus on hospital quality was intensified nationally, with policymakers
providing evidence-based practice guidelines for improving health care quality. However, these
innovations (evidence-based guidelines) that were being produced at policy levels were not
translating to clinical practice at the hospital organizational level easily, and stark variations
continued to persist, in the quality of health care. Circa 2009, nearly a decade after the release of
the IOM report, the health care organizational literature began referring to this challenge as
“innovation implementation failure” in health care organizations (HCOs), ie, failure to implement
an evidence-based practice that is new to a HCO. This stream of literature drew upon management
research to explain why innovation implementation failure occurs in HCOs and what could be
done to prevent it.

This paper conducts an integrative review of the literature on “innovation implementation” in
hospitals and health systems over the last decade, since the spotlight was cast on “innovation
implementation failure” in HCOs. The review reveals that while some studies have retrospectively
sought to identify the key drivers of innovation implementation, through surveys and interviews of
practitioners (the “what™), other studies have prospectively sought to understand how innovation
implementation occurs in hospitals and health systems (the “how™). Both make distinctive
contributions to identifying strategies for success in innovation implementation. While
retrospective studies have helped identify the key drivers of innovation implementation,
prospective studies have shed light on how these drivers could be attained, thereby helping to
develop context-sensitive management strategies for success. The literature has called for more
prospective research on the implementation and sustainability of health care innovations. This
paper summarizes the lessons learned from the literature, discusses the relevance of management
research on innovation implementation in HCOs, and identifies future research avenues.
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Introduction

In 1999, the Institute of Medicine (IOM) issued a landmark publication, which reported that
98,000 people die each year due to medical errors, costing the nation billions of dollars per
year.! In the years immediately following the report, the focus on hospital quality & safety
intensified, with researchers demonstrating the scope & potential for preventing adverse
events and other complications like Hospital-Acquired Infections (HAIS), across the nation.
Importantly, this type of evidence prompted our nation’s leading healthcare quality
institutions like the Institute for Healthcare Improvement (IHI), the Joint Commission, the
National Quality Forum (NQF), and the Agency for Healthcare Research and Quality
(AHRQ), to develop evidence-based practice guidelines (eg, the Central Line Bundle);
launch far-reaching patient safety initiatives (eg, the IHI 5 Million Lives Campaign); and
generate impactful reports (eg, AHRQ’s National Healthcare Quality Reports).2:3 These
efforts in turn, coincided with numerous private & public payer initiatives to publicly report
on hospital quality measures, eg, the Center for Medicare & Medicaid Services (CMS)
“Hospital Compare” initiative, which paved the way for CMS’ ongoing pay-for-performance
and value-based hospital reimbursement initiatives, all within a decade of publication of the
1999 IOM report.*

Despite the substantial momentum towards hospital quality at the policy level, the progress
made at the hospital organizationallevel, even a decade after release of the IOM report
(circa 2009), was deemed to be extremely slow.3 5 In other words, the innovations (eg,
evidence-based practice guidelines) that were being produced at academic and policy levels,
were not translating to clinical practice easily or completely, at the hospital level. For
example, researchers at the Leapfrog Group surveyed over 1,200 hospitals and reported that
87% of hospital employees were not following the recommendations for preventing hospital-
acquired infections, including hand hygiene guidelines.® In a similar vein, the AHRQ
National Healthcare Quality Report showed only a marginal annual average improvement of
1.5% in 15 quality measures, nearly a decade after release of the IOM report.3

Around the same time (circa 2009), the health organizational literature began referring to the
challenge of lagging quality of healthcare in the US, as “/nnovation implementation failure”
in healthcare organizations (HCOs), ie, the failure to implement an evidence-based practice
that is new to the organization.® The slow progress with quality improvement in the
healthcare industry was a sharp contrast to progress made in other industries like
automotive-manufacturing, which strive to improve service quality every year. The
sluggishness at the health organizational level was particularly striking in light of the
increasing availability of evidence-based practices for improving patient outcomes; and the
growing momentum towards public reporting of hospital quality.
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The health organizational literature put forth, that a likely explanation for this phenomenon
is that HCOs fail to implement innovations well 5-8 For example, in the context of
implementing clinical practice guidelines, a potential implementation failure in HCOs may
be only partial compliance with the evidence-based guidelines. Similarly, in the context of
implementing Electronic Health Records, potential implementation failures may be lack of
adoption by physicians; less-than-adequate support for changing the workflow; and absence
of standardization. In the context of implementing error reporting systems, HCOs may
experience incomplete reporting of errors or generally not use the system consistently.8-10

In light of these observations, nearly a decade after release of the 1999 IOM report, a stream
of health organizational literature drew upon management research, to explain why
innovation implementation failure occurs in HCOs, and what could be done to prevent it.
6-24Table 1 outlines the main tenets of the literature on “innovation implementation failure”
in HCOs. As shown in Table 1, in the decade following release of the 1999 IOM report, the
health organizational literature used management research to both explain why “innovation
implementation failure” occurs in HCOs (in the context of healthcare quality); and what
could be done by HCOs to prevent them.

Purpose and objectives

The spotlight on *“innovation implementation failure in HCOs” circa 2009 in turn, prompted
several health organizational researchers to pay attention to the topic, in subsequent years.
The purpose of this paper is to understand if the generic insights from management research
have been relevant to addressing the challenge of innovation implementation in hospitals &
health systems, over the past decade. If so, has the research identified specific evidence-
based management strategies for success with innovation implementation in hospitals and
health systems? If not, what are the gaps in the literature, and how could they be addressed?
The focus on hospitals and health systems in this review in turn, stems from the fact that the
IOM report of 1999 paid special attention to the problem of medical errors in U.S. hospitals,
and a vast proportion of subsequent U.S. health policy initiatives were directed towards
hospital organizations, including inpatient, outpatient, and primary care settings for acute,
chronic, and primary care services. Therefore, the interest in this paper lies in reviewing and
critiquing the progress that has been made with “innovation implementation” in hospitals &
health systems over the last decade, ever since the spotlight was cast on “innovation
implementation failure” in HCOs.

The objectives of this paper are as follows:

1. Conduct an integrative review of the literature on “innovation implementation” in
hospitals & health systems over the past decade, to synthesize lessons learned
with respect to: innovations of interest; care settings; theoretical frameworks;
methodologies; and findings (ie, empirical evidence) on innovation
implementation.

2. Identify strategies for success with innovation implementation in hospitals &
health systems.
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3. Discuss the relevance of management research for addressing the challenge of
innovation implementation in hospitals and health systems.

4. Articulate gaps in the literature, and discuss future research avenues on
innovation implementation in hospitals & health systems.

Literature on “Innovation Implementation” in Hospitals & Health Systems

Scope and focus of integrative review of the literature

The purpose of this paper was to review the literature on “innovation implementation” in
hospitals & health systems over the past decade, since the spotlight was cast on the
challenge of “/nnovation Implementation Failure in Healthcare Organizations (HCOs)’ circa
2009, by a spate of articles in health organizational journals (referenced in Table 1). As
discussed earlier, the broader context for this literature was the lagging quality of healthcare
in HCOs, nearly a decade after release of the 1999 IOM report on medical errors. In essence,
this stream of literature drew upon management science to explain why “innovation
implementation failure” occurs in HCOs, and what could be done to prevent it.

Innovation Implementation in HCOs refers to the implementation of anything that is new to
the HCO, be it an evidence-based practice, policy or technology (within the context of
healthcare delivery). This topic would come under the broader subject area of
“Implementation Science in Healthcare,” a nascent yet growing stream of literature. Within
this broad and diverse subject area, the focus of this review is on the line of inquiry specific
to “innovation implementation” in HCOs, since 2007, with a further focus on hospitals &
health systems, and within the context of quality of healthcare in the US, under the backdrop
of the landmark IOM report of 1999.

Since the focus of this review is on identifying articles that sought to understand
implementation of a new practice (or a changed practice) in HCOs, “change
implementation” was identified as an appropriate supplemental keyword to use alongside
“innovation implementation” in the initial search for articles. Correspondingly, a keyword
search on "innovation implementation"[All Fields] OR "change implementation"[All
Fields], was conducted on PubMed/MEDLINE and NCBI databases. The search resulted in
an initial set of 125 articles. As a first step, the abstracts & titles of these articles were
screened and articles were excluded, if they were 1) not based in hospitals & health systems,
2) not published during or after 2007, and 3) not based in US or developed nations. Next, the
full texts of the remaining articles were assessed, and articles were excluded, if the topic did
not pertain to the quality & delivery of healthcare. Figure 1 provides a flow chart of the
article selection process, which helped whittle down the initial set of 125 articles to a final
base of 50 articles for review.18:25-74

Retrospective vs. Prospective Articles on Innovation Implementation in Hospitals and
Health Systems

Table 2 summarizes key characteristics of the 50 reviewed articles in regard to innovations
of interest, care settings, theoretical frameworks, and methodologies. As indicated on Table
2, of the 50 reviewed articles, 11 were non-empirical articles (eg, reviews or theoretical
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articles), while 39 were empirical articles (involving data collection and/or analysis). A full
review of the 39 empirical articles, helped classify these articles into two broad categories:

1. Retrospective articles seeking to understand the key drivers of innovation
implementation at organizational and/or clinician levels, after the conclusion of
an implementation effort (the “What™).

2. Prospective articles seeking to understand how innovation implementation occurs
at organizational and/or clinician levels, from onset to completion of an
implementation effort (the “How™).

This broad classification of articles into retrospective vs. prospective is highly relevant for
the purpose of this review, since a key objective is to identify strategies for success with
innovation implementation. An important gleaning from the review was that many articles
sought to identify the key factors driving innovation implementation retrospectively, through
surveys & interviews with implementation champions or healthcare leaders, following a
completed implementation effort. On the other hand, a fewer number of articles sought to
prospectively understand how innovation implementation occurs within the context of a
hospital or health system, by observing the unfolding of an implementation effort, with
special attention to factors enabling success with innovation implementation.

Both approaches have made significant contributions to identifying strategies for success
with innovation implementation. However, a key distinction is that while retrospective
studies have helped to identify the key drivers for innovation implementation (the “What”),
like “presence of a champion,” “innovation-values fit,” etc.; prospective studies have shed
light on how these drivers could be attained (the “How”), like for example, the
communication structures that senior HCO leaders could establish to “cultivate champions,”
and facilitate “innovation-values fit” at a unit level. The remainder of this section discusses

lessons learned from findings in both types of articles.

Lessons learned on factors driving innovation implementation (retrospective articles)

The “Innovation Implementation Framework,” originally developed by Klein et al in 1996
and refined by Helfrich et al in 2007, was a popular theoretical framework used to explain
factors driving innovation implementation success, particularly, in works that sought to
retrospectively evaluate implementation effectiveness, through surveys & interviews with
HCO leaders & practitioners.16:25 Under this framework, complex innovations are those that
are perceived as new by the adopting entity, and require active coordinated action by
multiple members of the entity, to achieve organizational benefits.

According to the original framework, implementation effectiveness, defined as the quality
and consistency of innovation use, results from both perceptions of implementation climate
(IC) and organizational implementation policies and practices (IPPs). IPPs refer to the
formal strategies used by organization to put innovations into use, while I1C refers to the
extent to which members perceive an innovation as being supported and rewarded by the
organization. The refined innovation implementation framework by Helfrich et al
incorporates six determinants of implementation effectiveness (including IPP and IC). These
include: 1) support from management, (2) availability of financial resource, (3) innovation—
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values fit, (4) presence of a champion, (5) implementation policies and practices (IPP); and
(6) implementation climate (1C).25

McAlearney et al used the framework developed by Helfrich et al, to identify factors
explaining implementation of High Performing Work Practices (HPWPs) at five award-
winning healthcare institutions.26-27 While several common themes emerged, the notion of
innovation—values fit was found to be a key factor influencing implementation effectives ; all
five institutions sought to motivate organizational change by stressing the connection
between HPWP-related innovations and the accomplishment of broader goals and values of
the organizations such as improved quality & safety.

Another study by Jacobs et al which applied the Helfrich et al framework, among over 400
physician participants in the Community Clinical Oncology Program, found that the
perception of implementation climate among physicians, was a key factor impacting
implementation effectiveness (ie, the enrollment of patients in trials by physicians). The
results suggested that managers seeking effective implementation of innovations, must create
an environment that physician perceive as valuing the innovation and encouraging
implementation. In addition, specific IPPs need to be instituted to increase positive
perceptions of the implementation climate. In other words, IPPs need to include specific
rewards and support for innovation use.28

In a similar vein, Weiner et al have emphasized the importance of implementation climate as
a construct deserving substantial attention in implementation science, in general.
Importantly, Weiner et al emphasized that the implementation climate construct applies most
readily to complex innovations requiring coordinated actions and behavior change by
multiple members of the organization for implementation success and the realization of
anticipated benefits. For innovations that are not complex, they argued that theories of
individual behavior change may be more relevant for understanding implementation
effectiveness. By articulating the importance of measuring the “implementation climate,”
Weiner et al touch upon a recurring theme in the literature, ie, a call for more research to
understand the broader contextual factors facilitating or impeding innovation
implementation, at the healthcare organizational level.2°

Another theoretical perspective that has been advanced (on innovation implementation) is
the middle manager’s role in innovation implementation. This work essentially incorporates
the role of the middle manager into the Helfrich et al framework, to highlight the potential of
middle managers in impacting implementation effectiveness. Since they are located between
senior executives and frontline staff, middle managers can promote implementation in four
ways: 1) diffusion of information,2) synthesis of information, 3) mediation between strategy
and daily activities, and 4) selling of the innovation implementation; which in turn, helps
bridge the gap between implementation policy & practices and implementation climate to
impact implementation effectiveness.30-33

Even studies that did not explicitly incorporate the Helfrich et al framework, have found
support for its components.34-4154 For example, Bunting et al compared perceptions of
implementation barriers among hospital risk managers, by bed-size and organizational
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structure, for three innovations: surgical safety checklist, catheter-associated urinary tract
infections, and patient- and family-centered care. The study used the “Barriers Scale,” to
measure barriers related to adoption, organizational, innovation, and communication.
Findings suggested that there was minimal value in attempting to identify implementation
barriers for specific innovations by bed size and organizational structure. Instead, the results
revealed the importance of identifying champions to support each innovation. Champions in
turn, would play a key role in eliminating unsafe habits and mitigating fear of change among
clinicians. Therefore, this research echoed the importance of “presence of a champion,” a
component in the Helfrich et al framework. It also articulated the need for future research on

the role of contextual variables, like culture of patient safety, for innovation implementation.
34,54

Similarly, Andre and Sjovold used the Systematizing Person-Group Relations framework to
compare factors characterizing the work environment in a hospital unit that successfully
implemented change to a unit that was unsuccessful. The framework applies six different
dimensions, each representing different behavior in a work environment: Synergy,
Withdrawal, Opposition, Dependence, Control and Nurture. The study found that workers in
the successful unit exhibited significantly higher synergy and control, pointing to the
important role of work environment in innovation implementation. The focus on work
environment in this study in turn, could be viewed as analogous to the emphasis on
“implementation climate” in the Innovation Implementation Framework.>®

In another study, Sorensen et al compared implementation of “low-complexity” innovations
like risk assessment systems for pressure ulcers, to high-complexity innovations like risk
assessment systems for adverse drug events at five hospitals. The study found that
participating hospitals were more successful in implementing the low complexity
innovations. The study concluded that facilitating complex innovation implementation
would require hospital leaders to allocate sufficient resources and effectively communicate
with local champions and users, to align innovations with existing workflows and systems.
Essentially, this study highlighted the role of innovation attributes as an important contextual
variable in impacting innovation implementation, and the importance of considering the
broader context in implementing complex innovations.38

Moving on to articles that sought to retrospectively understand factors driving innovation
implementation at the frontline clinician level, Gupte et al examined implementation of
electronic consultations (e-consults) in a VA healthcare system. The purpose of the e-consult
is to enable bi-directional communication between a requesting primary care physician and
the requested specialty clinics. The study found not only that e-consults were frequently
used for the intended purpose, but also that they had been adapted for innovative
(unexpected) administrative uses.*4 The authors use the disruptive innovation framework to
discuss the success with innovation implementation in that, disruptive usage begins when an
innovation is successful among a group of users because it addresses previously unmet
needs. However, an implication is that such a framework would apply to innovations that
have high perceived utility in the eyes of the clinician; and thereby, are directly aligned with
clinician values, which, in other words, translates to high “innovation-values fit.”
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To corroborate this gleaning, another study illustrates the potential for deskilling and
adaptation by clinicians, in the absence of “innovation-values fit.” Hoff conducted
interviews with primary care physicians in the US to examine implementation of two
innovations, ie, Electronic Health Record use and evidence-based practice guidelines, and
found that primary care physicians use these innovations in ways that indicate “deskilling
outcomes,” including stereotyping of patients and decreasing confidence in clinical decision-
making. The pressure to increase patient volume and comply with complex requirements of
chronic disease guidelines left several physicians feeling unable to provide the type of
holistic patient care that leveraged their full range of clinical knowledge and skills.#°
Findings highlight the potential for implementation failure when the innovation is not
aligned with clinician values. Since physicians play a proactive role in their own deskilling
by working around innovations to manage their workdays better, managers could learn from
this to play a proactive role in creating contexts to ensure that physicians use innovations in
ways that do not undermine professional knowledge.

Other studies have also highlighted the crucial role of “innovation-values fit” in innovation
implementation at a clinician level. For example, Flitter et al used a grounded theory
approach, to analyze physician rejection of two high-reliability patient safety programs at
separate hospitals; and found that provider behaviors that were resistant to patient-centric
high reliability processes were traced to provider-centric sense-making by physicians. The
seminal work by Rogers on innovation diffusion also posits that the perception of relative
advantage of an innovation, and its alignment with the values of the adopter, are key factors
in influencing innovation diffusion, thereby reinforcing the findings of the aforementioned
works.46.75

For hospitals to be successful in managing high-hazard environments, physicians need to be
completely integrated into the complex in-hospital teams needed to accomplish this goal.
Importantly, a common aspect across many of the works cited above is a call for more
research, including prospective study designs, to evaluate ways to overcome physician
resistance to innovation implementation, and identify strategies based upon the evidence.
46,47 As such, similar to the calls (noted earlier), among organizational-level retrospective
studies on innovation implementation, the clinician-level studies have also called for
prospective research to understand how successful behavior change and innovation
implementation occur at the clinician level.

Key insights from retrospective articles on innovation implementation

A common theme among the articles discussed above is that they were all retrospective
studies seeking to understand factors driving innovation implementation at the
organizational and clinician levels, in hospitals & health systems. At the organizational level,
several articles have used the Innovation Implementation Framework by Helfrich et al to
conduct their inquiries, and found support for various components of this framework in
driving innovation implementation, including implementation policies & practices,
implementation climate, and innovation-values fit.25-29.36.37 Other studies that have utilized
frameworks like the Barriers Scale and Middle Manager’s role in innovation
implementation, have also found support for individual components of the Innovation
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Implementation Framework, like, “presence of a champion” and “support from
management.”39-34 At the clinician level, applications of frameworks like Disruptive
Innovation theory, Deskilling and Adaptation, and Sense Making theory, among others, have
helped to demonstrate the crucial role of “innovation-values fit” for enabling behavior
change and innovation implementation among frontline clinicians.*4-46 Also, several
retrospective studies have stressed the role of “innovation attributes,” as an important
contextual variable in understanding implementation success. While this factor is not
included in the Innovation Implementation Framework, this framework by itself is intended
to be applicable to complex mnovations that require coordinated, collective actions and
behavior change by multiple members of the organization for implementation success.36-38

Importantly, a majority of retrospective studies that sought to understand key drivers of
innovation implementation (at both organizational and clinician levels), have also
underscored the need for further research to understand the role of contextual factors internal
and external to an organization in impacting innovation implementation success.29:34-41 |n
other words, there was an urgent call in this literature, for research to explicate how the key
drivers of implementation success could be achieved within a given HCO context.

Reinforcing this call for research, are articles by Ovretveit et al, which are dedicated to
articulating need for research to understand the “conditions for improvement,” ie, the
context in which innovations are successfully implemented.4243 Context refers to all
variables that are not part of an innovation implementation intervention. While research has
helped identify factors important for implementation success, we do not know which
conditions are significant for implementation success, and if these conditions vary across
interventions or if some conditions are more or less important at different times in carrying
out an intervention. Ovretveit et al posit that prospective non-experimental theory-based
research designs are essential for understanding the conditions that could help increase the
pace of improvements and thereby develop the science faster. The argument therefore, is that
prospective research designs may be vital for developing knowledge about the conditions
needed for implementing different types of innovations, and for making qualified
generalizations regarding the conditions that might facilitate or hinder innovation
implementation in HCOs. In summary, prospective designs may be vital for understanding
the role of contextual factors in innovation implementation.

Lessons learned on how innovation implementation occurs (prospective articles)

The previous subsection discussed retrospective studies of factors driving (or impeding)
innovation implementation at the organizational level and clinician level. In both sets of
studies, there were calls for prospective research to understand the role of contextual factors
in enabling implementation success; to identify management strategies for success. While
the review showed a considerably smaller number of prospective studies on innovation
implementation in hospitals & health systems, some work has been done to understand how
innovation implementation occurs at a hospital/unit level, and to develop context-sensitive
management strategies, based on the evidence.

For example, Rangachari et al used the Professional Complex Systems (PCS) framework to
conduct a 52-week intervention to promote successful implementation of the Central Line
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Bundle (CLB) in two intensive care units (ICUs) at an academic health center.#8-52 The
CLB is a set of five evidence-based practices known to prevent Central Line Associated
Bloodstream Infection (CLABSISs). The PCS framework suggests that top-down, periodic,
and proactive communications may be effective for exchange of tacit knowledge exchange,
learning, and practice change in HCOs.59: 76 The rationale is that “professional
organizations” contain multiple professional subgroups, each differing in shared expertise
and value systems. Since each professional subgroup performs a set of actions to achieve the
broader goals of the organization, these actions or “subgoals” are reinforced through regular
within-group communication. This situation in turn, results in an absence of cognitive links
across subgoals and between each subgoal and the broader goals of the organization.
Therefore, the PCS literature suggests, that under conditions of rapid change, senior HCO
leaders must make efforts to proactively and periodically communicate, to create cognitive
links between subgoals and organizational goals to in turn, enable exchange of tacit
knowledge across professional subgroups, learning, and practice change.

Both study units (ICUs) had higher-than-expected CLABSI rates and poor baseline
adherence to the Central Line Bundle (CLB). Following from the PCS framework, top-down
proactive and periodic communications were conducted by senior leaders of the hospital,
over a one year/52-week period, to promote adherence to the Central Line Bundle (CLB) in
both 1ICUs. Concurrently, the following were examined: (a) structure and content of
communication at the unit-level related to the CLB through ‘communication logs,”
completed weekly by physicians and nurses in the unit, and (b) outcomes at the unit level, ie,
adherence to CLB and rates of CLABSIs. At the end of the study, the two ICUs showed
substantially increased CLB adherence and significant reductions in CLABSISs. In the
medical ICU for example, the number of CLABSI declined from 14 per quarter (prior to the
intervention), to zero, which was fully sustained over a two-year period following the
intervention.48-51

Analysis of unit-level communication dynamics revealed a significant increase in
“proactive” risk-reducing communications between physicians and nurses, over time (eg,
proactive removal of unnecessary catheters), compared to “reactive” communication of
infection prevention protocols amongst nurses (eg, wear mask before entering patient room)
during the initial phase of the study. A closer review showed, that during initial phases of the
study, “champions” emerged within each ICU in the early stages of the intervention to
initiate process improvements (e.g., catheter certification, plan-of-care documentation, etc.).
The increase in proactive risk-reducing communications across physicians and nurses
correlated directly with a significant decline in catheter days (or central catheter use) in the
study units, over time. In effect, the communication dynamics were indicative of a shared
understanding of a new infection prevention tactic in the units, i.e., proactive removal of
unnecessary central lines. Overall, results showed that proactive top-down periodic
communications on evidence-based practices had the potential to enable tacit knowledge
exchange across professional subgroups on practice gaps and their consequences to enable a
shared understanding of a new way of doing things, i.e., successful innovation
implementation, leading to significantly improved patient outcomes.#9:50

Innov Entrep Health. Author manuscript; available in PMC 2018 March 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rangachari

Page 11

Importantly, the study helped identify context-sensitive strategies for successful
implementation of change at the hospital unit level. For example, it suggested that each unit
must be screened for change champions and if champions are not found; periodic, proactive
top-down communications must be conducted to enable champions to emerge from within
each unit to facilitate innovation implementation. The study also found that simply sharing
aggregate outcomes data (like infection rates) or even published evidence on effectiveness of
CLB was not sufficient to sway clinicians to change practice. On the other hand, clinicians
were responsive to process data demonstrating links between practice adherence and patient
outcomes (eg, associations between early removal of central lines and reduced incidence of
CLABSISs), since this type of data is actionable. The study also pointed to the importance of
senior leaders emphasizing the role of communication & teamwork (and providing
‘communication logs’) to facilitate exchange of tacit knowledge related to the CLB across
professional subgroups to enable learning and change at the unit level. In summary, the
study helped develop strategies for innovation implementation at the organizational, unit and
frontline clinician levels.>0

In a similar vein, Tucker et al conducted a prospective study of how learning occurred in
hospital ICUs in the context of new practice implementation. To this effect, they investigated
specific learning activities undertaken by project teams while implementing new or
improved practices. Data was collected from several neonatal ICUs, which implemented new
practices, to understand the specific learning activities reported by participants. The study
discovered two distinct types of learning activities: /earn-what (ie, activities that identify
prevailing best practices) and /earn-how (ie, activities that helped operationalize best
practices in the care setting). While learn-how was positively associated with
implementation success, learn-what was not.18

Key insights from prospective articles on innovation implementation

While retrospective studies have helped to identify key drivers of implementation
effectiveness (the “What”), like “presence of a champion,” “innovation-values fit,” etc.;
prospective studies have provided insights on how these drivers could be attained (the
“How”). For example the works by Rangachari et al, have helped shed light on the
communication structures that senior hospital leaders could establish to cultivate effective
“change champions,” and enable “innovation-values fit” at the unit level; to in turn, facilitate
a shared understanding across professional subgroups of new ways of doing things, to foster

success with innovation implementation.48-52

The concept of Learn-how in the Tucker et al study can be likened to the concept of tacit
knowledge discussed in the work by Rangachari et al.18:50 Tacit knowledge refers to
practice-based knowledge or knowhow. A key tenet of complex systems theory is that
organizational change requires organizational learning, which in turn, involves the creation
of collective tacit knowledge, the most strategically important type of organizational
knowledge.”” A crucial task of managers in complex systems therefore, may be to develop
mechanisms for creating this type of knowledge.”®

In summary, the prospective studies discussed above, suggest that complexity theory and
complex systems thinking could be a valuable tool in guiding the design of prospective
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studies seeking to enable innovation implementation through knowledge exchange and
collective learning; to in turn, facilitate the identification of context-sensitive strategies for
implementation effectiveness. This would be directly responsive to the call in the literature
for more theory-based, prospective research designs for understanding the conditions for
improvements to further develop the science and provide qualified generalizations regarding
the conditions that can enable innovation implementation in HCOs.42: 43

Strategies for success with innovation implementation in hospitals and

health systems

Retrospective studies have used have used theoretical frameworks like the Innovation
Implementation Framework, Barriers Scale, and Middle Managers role, among others, to
gain insight into key drivers of success in innovation implementation at the organizational
level, including: 1) support from management, (2) availability of financial resources, (3)
innovation-values fit, (4) presence of a champion, (5) implementation policies & practices
(IPP); and (6) implementation climate (IC). At the clinician level, retrospective studies have
used variety of frameworks like Disruptive Innovation theory, Diffusion of Innovation, and
Sense Making theory, among others, to demonstrate the crucial role of “innovation-values
fit” for enabling behavior change and innovation implementation among frontline clinicians.

On the other hand, the prospective studies on innovation implementation, have leveraged the
Professional Complex Systems (PCS) framework to design interventions for successful
innovation implementation, by enabling the exchange of tacit (practice-based) knowledge
exchange across professional subgroups, to foster collective learning (on gaps in practice
and consequences of those gaps); to facilitate practice change (shared understanding among
clinicians of a new ways of providing care). In doing so, these studies have helped shed light
on how the key drivers of success in innovation implementation (identified by retrospective
studies) like “presence of a champion,” “innovation-values fit,” etc., could be attained.
Correspondingly, prospective studies have also helped develop context-sensitive strategies
for success with innovation implementation at organizational and clinician levels.

At the organizational level, these efforts provide insight into the structure and content of
communication for effective innovation implementation in hospital units. The efforts suggest
that top-down proactive periodic communications by senior hospital leaders can enable tacit
knowledge exchange across professional subgroups, to enable collective learning and change
at the unit level. A key insight from the research is that “awareness does not translate to
implementation.” Simply providing resources like the vascular access team or educating
providers on published evidence related to practice guidelines, does not necessarily translate
to practice change. Instead, the implementation of new practices (innovation) by clinicians
requires champions at the unit level, to foster engagement and collective learning of
evidence-based practices, and implement process changes & protocols, to ensure consistent
implementation of those practices at the unit level.

Similarly, at the frontline clinician level, prospective studies have provided context sensitive
evidence-based management strategies for:
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1. Creation of implementation champions; champions need to be screening for at
the unit level and they are not found; senior leaders must conduct proactive top-
down communications to allow champions to emerge from within each unit, to
facilitate innovation implementation.

2. Creation of innovation-values fit by enabling tacit knowledge exchange of
evidence-based practices (innovation)and practice gaps across professional
subgroups to facilitate collective learning on the consequences of practice gaps
for quality patient care (clinician value).

3. Creation of clinician engagement in performance measurement by sharing data
0N process measures vs. aggregate outcome measures to highlight gaps in
practice and the consequences of those gaps for patient outcomes and safety.

Relevance of management research to innovation implementation in

hospitals and health systems

Both categories of articles reviewed earlier, highlight the substantial relevance of
management research for implementation effectiveness in hospitals & health systems. For
example, as indicated on Table 1, management research suggests that innovations should be
framed as a “learning” challenge to be successful in a health organizational context. As
discussed earlier, prospective studies on innovation implementation took exactly this
approach.*8-52 They leveraged the PCS framework to design an intervention for enabling
tacit knowledge exchange across subgroups of professionals, to facilitate collective /earning,
and practice change, ie, successful implementation of innovations at the unit level.
Moreover, these studies were conducted in the form of funded pilot research projects within
the organizational context, which is in line with another recommendation from management
research.18. 50

Concurrently, the prospective innovation implementation projects contained elements of
transformational leadership style (recommended by management research), wherein senior
leaders, and champions at the institution played a key role in conducting proactive, periodic
communication interventions over a one-year period to enable tacit knowledge exchange on
evidence-based practices across professional subgroups to facilitate collective learning and
culture change. As such, by stimulating the workforce to embrace the innovations, leaders
helped motivate health professionals to consider how the individual provider goal of patient
care, overlaps with collective goal of infection prevention & patient safety. These
experiences suggest that the PCS framework may have the potential to serve as a blueprint
for operationalizing transformative leadership style.

Additionally, management research suggests that organizational identification is increased
for physicians when they perceive compatibility between their own values and
organizational values. A recurring theme among the retrospective studies reviewed, was the
importance of “innovation-values fit” ie, alignment between the innovation and clinicians’
values, in enabling successful innovation implementation at both the organizational and the
clinician level.
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Management research also recommends engaging clinicians in performance measurement
and improvement. In this regard, prospective studies, showed that while clinicians do not
pay much attention to aggregate outcome data (like infection rates) they can be engaged
through data on process measures which help highlight gaps in practices and the
consequences of those gaps on patient outcomes like infections.#8-52 In summary, a majority
of the recommendations from management research summarized in Table 1 were noted as
being relevant to the literature on innovation implementation in hospitals & health systems.

Gaps in the literature and future research avenues

The review reveals the need for more prospective studies to understand the role of contextual
factors in innovation implementation, which in turn, can help generate context-sensitive
strategies for success with innovation implementation. This type of evidence would be
needed across a broad spectrum of innovations; varied types of healthcare settings; and
networks of healthcare organizations. Moreover, in keeping with the growing emphasis on
“population health,” there is a an urgent need for prospective studies on innovation
implementation in chronic disease management, to improve care coordination, reduce errors
during care transitions, and engage patients in healthcare delivery.

Importantly, to complement prospective studies on innovation implementation, there is a
need studies on the sustainability of innovations in health care; which is a substantial gap in
the literature. Recently, Fleiszer et al have emphasized the need for this line of research.
They sought to understand how an evidence-based guidelines program in nursing, was
sustained over the longer term in a larger health system. They found that initial successful
implementation of evidence-based practices in the hospital setting, does not imply long-term
sustainability.>3 They argue that persistent, committed, and aligned actions from senior
leaders, in a multitude of roles across a health system may be necessary to ensure long-term
sustainability of an evidence-based guidelines program. Despite advances in the field of
innovation implementation, far more attention has been focused on understanding how to
successfully implement intervention as opposed to the ‘staying power’ of those innovations.
We hardly have any empirical evidence related to sustainability of innovations that are
successfully implemented in a healthcare organization.>3 Combining the need for
prospective studies on both innovation implementation and the sustainability of healthcare
innovations, one can argue there is a need for prospective studies on implementing
sustainable change across a health system (and networks of health systems); to achieve the
triple aim of quality care and population health at lower costs. This would require an
integration of management thinking in medicine and healthcare delivery; and bold
exploration of the role of health information technology in not only improving the quality &
safety of healthcare delivery, but also promoting the health of populations.

Limitations of the review

This integrative review of the literature was focused on a specialized domain within
Implementation Science, pertaining to “innovation implementation” in hospitals & health
systems, in the context of guality of healthcare. Correspondingly, there were several
exclusion criteria applied to articles; for example, only studies based in hospitals & health
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systems (as opposed to long-term care, palliative care, behavioral health, home health
organizations etc.), were included; only studies pertaining to quality & delivery of healthcare
(as opposed to education or public health), were included, an d given the context for the
review, only studies based in US and developed nations were included. Correspondingly, the
study is limited to understanding the state of the literature on “/nnovation implementation in
hospitals & health systems” within the broader realm of Implementation Science. Despite
these limitations, the review generates significant insights into the distinct contributions of
retrospective and prospective studies on innovation implementation. While retrospective
studies have helped understand what the key drivers of innovation implementation in
hospitals & health systems are, prospective studies have shed light on how these key drivers
could be attained. Therefore, both types of studies have contributed significantly to
generating strategies for success with innovation implementation. Since any empirical article
within the realm of Implementation Science could be classified under either of these two
categories (retrospective or prospective), this bifurcation could be applied to larger set of
empirical articles to gain insights into their distinct contributions to innovation
implementation, and broader contributions to Implementation Science. To an extent
therefore, this aspect of the paper, also serves to mitigate the limitations emanating from the
restricted scope of this paper.

Conclusion

This integrative review of the literature suggests that in addition to being relevant for
improving the quality of care, management research can make a direct impact in improving
patient outcomes by helping to design successful interventions for innovation
implementation in healthcare organizations. The heightened attention to “innovation
implementation” over the past decade, by research funding agencies like AHRQ and NIH,
with support from industry leaders like the IHI and the Joint Commission, has helped to
bring health services researchers together with healthcare managers and practitioners to
collaborate on implementation research. These efforts in turn, have helped produce
catchphrases like “learning organization;” “change theory;” “systems thinking;” among
hospital administrators, managers, and practitioners within the healthcare industry. In 2007,
the Academy of Management (AOM) and the Institute of Medicine (IOM) came together to
discuss how management research might inform the IOM’s work, particularly in regard to
developing recommendations that could be successfully implemented.”® The results of
innovation implementation research in hospitals & health systems over the past decade,
suggest that the AOM-IOM collaboration should be moved to the next level to facilitate
translational research, with increased funding support from federal agencies like AHRQ and
NIH for more prospective studies not only on implementation effectiveness, but also the
sustainability of innovations in healthcare organizations, to further improve the quality &
safety of healthcare delivery and promote population health.
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Articles identified from database search
PubMed/MEDLINE and NCBI

Total = 125

Page 21

— | Duplicates removed = 3

Article titles and abstracts screened

Total =122

Full-text of articles assessed

Total = 65

Articles included in integrative review

Total=50

FIGURE 1.

Excluded Articles

Not based in hospital or
health system = 35

Not 2007 or later = 17
Not based in US or developed
countries=5

Total=57

Excluded Articles

Not pertaining to quality or
delivery of healthcare = 14
Not a peer-reviewed

journal=1

Total= 15

Flow Chart of Article Selection Process for Integrative Review
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TABLE 1

Page 22

Insights from Management Research on “Innovation Implementation Failures” in HCOs in the Context of

Healthcare Quality Improvement

Why do “innovation implementation failures™ occur in
HCOs?

What could be done to prevent “innovation implementation
failures” in HCOs?

References

Nature of work in HCOs involves uncertainty, risk of
patient fatality; and entails considerable clinician
discretion. Clinicians are averse to experimenting with new
ways to deliver care since it could be risky to the patient.
As such, clinicians have the liberty to avoid innovation
implementation

Clinician resistance to participate in implementation efforts
could be overcome by enabling them to try out innovations in
ways that are not threatening, like pilot studies or dry runs. Such
opportunities could provide low-risk scenarios where failures do
not impact patients.

[6—18]

Workforce characteristics in HCOs include a strong
specialized and hierarchal culture governing interpersonal
interactions. Correspondingly, there is strong professional
identification. This results in limited collaboration among
clinicians; and limited organizational identification (both of
which are crucial for innovation implementation).

Leaders must frame the implementation effort as a “learning
challenge,” rather than a “performance challenge,” to encourage
inter-professional collaboration. Also, leaders must increase
organizational identification, by enabling clinicians to perceive
alignment between their goals and values and organizational
goals & values.

[19—20]

Leader-workforce relations in HCOs are such that leaders
have limited control over health professionals, resulting in
“transactional” this-for-that exchanges; as such, leaders and
workforce are unable to place collective goal (innovation
implementation) above self-interest.

Leaders must incorporate “transformational leadership”
processes to shift clinicians’ focus from individual goals to
collective goals, i.e., innovation implementation.
Transformational leaders are intellectually stimulating and can
motivate health professionals to consider how their own
individual goals overlap with the collective goals.

[12, 21]

Performance measurement and control systems in
HCOs are underdeveloped; it has been a challenge to
design and develop valid & reliable measures of quality;
underdeveloped measurement systems deprive HCOs of
crucial performance data for monitoring implementation
efforts.

Leaders must involve workforce in development of the
measurement; share authority in decision-making over
components of the system; engage health professionals through
ongoing communication; and measure & reward implementation
efforts. Since innovations call for clinician interdependence to
perform tasks, incentives provided at the group-level may work
better compared to the individual level.

[22—24]
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Characteristics of Reviewed Articles

TABLE 2

Page 23

Characteristic

Type (value)

Numerator/Denominator (%)

Innovations of Interest

Evidence-based practice guidelines

12/50 (25%)

Patient safety protocols 11/50 (23%)
Health IT 9/50 (18%)
Patient-and-family-centered care 5/50 (10%)
Chronic disease management 6/50 (12%)
Other 5/50 (10%)

Care Setting

Hospital-inpatient (including emergency, medical/
surgical, ICU etc.)

21/50 (41%)

Outpatient-subspecialty (e.g., cardiology, oncology) 9/50 (18%)
Outpatient-primary care 6/50 (12%)
Health system (including Veterans Affairs)-multiple 14/50 (28%)
care settings

Article Type Empirical (involving data collection and/or analysis) 39/50 (78%)
Non-empirical (review, discussion, conceptual or 11/50 (22%)
theoretical)

Theoretical Frameworks used in Empirical Innovation Implementation Framework 8/39 (21%)

Articles Barriers Scale 1/39 (3%)
Middle Manager’s Role in Innovation Implementation 6/39 (15%)
Disruptive Innovation Theory 1/39 (3%)
Diffusion of Innovation Theory 1/39 (3%)
Systematizing Person-Group Relations Framework 1/39 (3%)
Deskilling and Adaptation Model 1/39 (3%)
Sense Making Theory 1/39 (3%)
Innovation Complexity Framework 1/39 (3%)
Organizational learning 1/39 (3%)
Organizational change (Planned vs. Emergent Change) 2/39 (5%)
Professional Complex Systems Framework 5/39 (12%
No Theoretical Framework Used 10/39 (26%)

Study Designs used in Empirical Articles Retrospective cross-sectional studies (e.g., surveys & 24/39 (62%)
interviews)
Retrospective case studies 9/39 (23%)
Prospective studies 6/39 (15%)

Data Collection Methods used in Empirical Mixed-methods 24/39 (62%)

Articles
Surveys 4/39 (10%)
Interviews and/or focus groups 6/39 (15%)
Content analysis 2/39 (5%)
Archival and/or secondary data analysis 1/39 (3%)
Other qualitative techniques 2/39 (5%)
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