Parker et al. BVIC Health Services Research
https://doi.org/10.1186/512913-021-06501-5

(2021) 21:558

BMC Health Services Research

RESEARCH ARTICLE Open Access

Development of an Implementation
Process Model: a Delphi study

Gillian Parker'”, Monika Kastner', Karen Born' and Whitney Berta'

Check for
updates

Abstract

Background: There is general scarcity of research on key elements of implementation processes and the factors
which impact implementation success. Implementation of healthcare interventions is a complex process. Tools to
support implementation can facilitate this process and improve effectiveness of the interventions and clinical outcomes.
Understanding the impact of implementation support tools is a critical aspect of this process. The objective of this study
was to solicit knowledge and agreement from relevant implementation science and knowledge translation healthcare
experts in order to develop a process model of key elements in the implementation process.

Methods: A two round, modified Delphi study involving international experts in knowledge translation and
implementation (researchers, scientists, professors, decision-makers) was conducted. Participants rated and
commented on all aspects of the process model, including the organization, content, scope, and structure.
Delphi questions rated at 75% agreement or lower were reviewed and revised. Qualitative comments
supported the restructuring and refinement. A second-round survey followed the same process as Round 1.

Results: Fifty-four experts participated in Round 1, and 32 experts participated in Round 2. Twelve percent (n =6) of
the Round 1 questions did not reach agreement. Key themes for revision and refinement were: stakeholder
engagement throughout the process, iterative nature of the implementation process; importance of context; and
importance of using guiding theories or frameworks. The process model was revised and refined based on the
quantitative and qualitative data and reassessed by the experts in Round 2. Agreement was achieved on all items in
Round 2 and the Delphi concluded. Additional feedback was obtained regarding terminology, target users and
definition of the implementation process.

Conclusions: High levels of agreement were attained for all sub-domains, elements, and sub-elements of the
Implementation Process Model. This model will be used to develop an Implementation Support Tool to be used by
healthcare providers to facilitate effective implementation and improved clinical outcomes.
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Background

Healthcare and the healthcare systems are constantly
changing to incorporate new knowledge and evidence to
improve health outcomes, patient experiences, system
and process efficiencies, waste reduction and work

* Correspondence: gillian.parker@mail.utoronto.ca

YInstitute for Health Policy, Management and Evaluation, University of
Toronto, 155 College Street, 4th Floor, Toronto, ON M5T 3M6, Canada
Full list of author information is available at the end of the article

K BMC

experiences. Changing these processes through practice
change interventions is a complex task.

A goal of implementation science is to understand fac-
tors that determine why an evidence-based intervention
may or may not be successful in a specific healthcare
setting and this information can be used to develop and
test strategies to improve the speed, quantity and quality
of uptake [1, 2]. A key area of implementation science is
implementation support. Implementation support, such
as using tools, training, and facilitation, have been shown
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to improve implementation processes and support better
intervention outcomes [3].

Although literature on implementation support exists
[2-6] there is little consensus on the key elements of the
implementation process that are essential to successful
implementation. Identifying these elements will be valu-
able to healthcare providers actively implementing
healthcare interventions. This study endeavoured to re-
fine key elements of implementation processes, conclud-
ing with an Implementation Process Model upon which
the development of Implementation Support Tools can
be based.

Building on previous work

Our work was predicated on extensive work done by
Kastner and colleagues on developing evidence-based,
user-friendly knowledge translation (KT) and implemen-
tation support resources. In 2018, Kastner and col-
leagues produced and evaluated the Knowledge-activated
Tools (KaT) Framework with the goal to detail steps and
processes to support optimized, rigorous and efficient
development of KT strategies [6]. Subsequently a Con-
ceptual Implementation and Sustainability Guide (CISG)
was drafted from the implementation and sustainability
domains of the KaT Framework [6]. The process model
upon which we focus in the current study was developed
from elements of the CISG.

Study objectives

The objective of this study was to refine and obtain
agreement on an implementation process model via
feedback from relevant experts in healthcare knowledge
translation and implementation. This model can be used
to inform the development of implementation support
tools for healthcare interventions. The study sought ex-
pert agreement for four aspects of the implementation
process model: 1) operationalized domains, subdomains
and elements; 2) structure and order; 3) labels/termin-
ology; and 4) applicability to target users.

Methods

A Delphi process was used to refine and reach agree-
ment on the key elements in healthcare implementation
processes. Using a published framework as the basis for
the study supported the goal of developing an evidence-
based process model. The Delphi process consisted of
two iterative rounds of ratings using an online survey.
Aggregated results were distributed to participants after
each round.

Rationale for Delphi approach

The classical Delphi method is an iterative approach
used to solicit and distill the judgments of experts using
a series of surveys and feedback [7]. This process
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narrows the wide range of answers and serves to con-
verge the group answers until consensus is reached [8].
Delphi studies are particularly effective in investigating
areas where empirical data are lacking [9] and where pri-
ority setting is desired [10].

Recruitment

A purposive sampling strategy was used to recruit a
panel of international implementation science and
knowledge translation experts. We updated the recruit-
ment list produced for the KaT Framework Delphi study
[6] to identify participants. This list included KT experts
known or suggested by their project team; publicly avail-
able lists of individuals who have presented at imple-
mentation science, KT and health services research
conferences and meetings (e.g., KT Canada, Alberta
SPOR KT Platform, KT Connects, KT Scientific Meet-
ing, Annual Science of Dissemination and Implementa-
tion conference, and Canadian Association for Health
Services and Policy Research [CAHSPR]) and KT experts
identified by other potential participants (snowball sam-
pling). For the purpose of this study, expertise was de-
fined as having knowledge or experience in KT or
implementation science with the capacity to articulate
informed opinion and provide relevant input about their
area of expertise [10].

The recruitment strategy used email invitations con-
taining a short description of the study, participation re-
quirements, expectations of the participants, a request
for referral for additional participants (snowball sam-
pling) and a link to the online survey. We used an im-
plied consent strategy whereby participants were
informed that completion of the first survey was consid-
ered consent to participate in the study. Research and
ethics board approval was obtained from the University
of Toronto in August 2019.

Inclusion criteria

The following eligibility criteria was developed to ensure
the inclusion of international experts who have experience
in KT or implementation science and knowledge or experi-
ence in developing and using active interventions, such as
data feedback, communications training and systems-level
interventions, in a healthcare setting. Inclusion criteria: 1)
academic, researcher or healthcare practitioner with experi-
ence in these areas; and/or have published in these areas in
the last 5 years; 2) sufficient written English skills to con-
tribute relevant input and communicate ideas effectively;
and 3) willingness and availability to complete up to three
rounds of online surveys.

Sample
Research suggests that a minimum panel of 15-20 ex-
perts is recommended to ensure sufficient contributions
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in a Delphi [11]. Taking account of the commonly high
drop-out rate in Delphi studies, the recruitment target
for this study was set at 30—40 participants for Round 1.
This number would allow for the input of diverse views
while accounting for expected attrition.

Data collection

The Delphi study was conducted online over a four-
month period to provide sufficient time to gather data,
aggregate and communicate group responses, and to
build surveys step-wise as data were collected and ana-
lyzed. The surveys were developed and designed using
Survey Monkey, an online survey platform (www.
surveymonkey.com). Prior to administration, the first
survey was pre-tested by two volunteers for clarity and
to anticipate the average completion time. The survey
was revised as a result of the pre-test. A link to each sur-
vey was distributed via email to all participants with sub-
sequent follow up emails as necessary. Data collection
took place between October 2019 and January 2020.

Round 1 survey

The first survey was comprised of 5-point Likert scale
questions with comments and free-text questions. The
purpose of this round was to invite participants to: 1)
rate the importance of the content and structure of the
process model; 2) suggest additional elements/concepts
they deemed important to the implementation process;
and 3) recommend items to be removed from the
process model.

The first-round survey also collected the following
demographic information: age; gender; primary role; years
of experience with KT science/practice, implementation,
Integrated KT, dissemination and de-implementation; and
years of experience with developing a KT framework or
model and experience with implementing a KT frame-
work or model. The process model was modified and
refined based on the percent agreement rating and quali-
tative data.

After Round 1, participants received a summary of the
results including questions which reached or did not
reach agreement, and descriptive statistics, including the
mean, standard deviation, median, interquartile range
and percent agreement for all questions. Consensus to
include an item was defined as a mean score of 4 out of
5 on a Likert scale (1 =Strongly Disagree, 2 = Disagree,
3 = Neither Agree or Disagree, 4 =Agree, 5= Strongly
Agree) by greater than 75% of Delphi participants. Par-
ticipants also received, via email, table of substantive
changes made to the process model based on the Round
1 results and the refined version of the process model to
review in advance of the Round 2 survey.
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Round 2 survey

The Round 2 survey asked participants to review and
rate the revisions made to the content and organization
of the process model. Participants were also asked again
to rate the comprehensiveness of the implementation
process elements. All questions provided the opportunity
to provide comments or feedback. The second survey
was designed to 1) determine agreement on items re-
vised based on results of Round 1; and 2) determine pre-
liminary agreement of the new items generated in
Round 1; and 3) elicit further comments and feedback.
The participants were asked again to rate the questions
using a 5-point Likert scale and use the free text sections
to state the reasoning for their rating or provide add-
itional comments.

After Round 2, participants received a summary of the
results including descriptive statistics for all questions.
Consensus was defined as higher than 75% agreement
on a question. Participants also received a copy of the
final Implementation Process Model.

Data analysis

Quantitative

Results were tabulated at the completion of each round
and entered into an Excel spreadsheet. Descriptive statis-
tics — mean, median, inter-quartile range (IQR), standard
deviation, and percent agreement — for each question
were reported for Round 1 and Round 2 results. Partici-
pants received the summary Round 1 results in advance of
the Round 2 survey and were free to review and reflect on
these results as they submit their responses and feedback
in Round 2.

Qualitative

The data were analysed by using thematic analysis [12].
Following Braun & Clarke (2006), initially the participant
comments were read, and re-read to gain familiarity.
Subsequently, words, phrases and sentences were coded
and organized into themes [12]. Then themes were
reviewed in relation to coded sections and themes were
refined [12]. Codes and themes were reviewed independ-
ently by two team members (GP, MK) to cross-check
data analysis and ensure data quality, consistency in ap-
proach and transparency of analytical decision making.
Differences in interpretation were resolved through dis-
cussion between the researchers.

Results

Participant characteristics

Five hundred and thirty-four survey links were sent via
email, 88 viewed the survey and 54 experts (10%) partici-
pated in the Round 1 survey. The characteristics of par-
ticipants are shown in Table 1. The majority of
participants were women (59%) in the 55 to 64 age range
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Table 1 Round 1: Participant Characteristics

Characteristic Round 1(n =54)

Age
18 to 24 0 (0%)
25to0 34 3 (5.56%)
35 to 44 15 (27.78%)
45 to 54 11 (20.37%)
55 to 64 16 (29.63%)
65 to 74 9 (16.67%)
75 or older 0 (0%)
Gender
Female 32 (59.26%)
Male 22 (40.74%)
Other 0 (0%)
Prefer not to say 0 (0%)
Primary Role
Researcher/Scientist/Professor 45 (83.33%)
Clinician 2 (3.70%)
Policymaker 1 (1.85%)
Other Decision-maker 2 (3.70%)
Trainee 1 (1.85%)
Other 3 (5.56%)
Location
United States 21(38.89%)
Canada 22(40.74%)
United Kingdom 47 41%)
Australia 3(5.56%)
Norway 2(3.70%)
Germany 1(1.85%)
Netherlands 1(1.85%)

(30%). The majority of participants (83%) were Re-
searchers, Scientists or Professors living in Canada
(41%), United States (39%) and the United Kingdom
(7.4%). The majority of participants rated their experi-
ence with Implementation (83%), KT Science (72%), Dis-
semination (72%), KT practice (63%) and Integrated KT
(61%) as high or expert. De-implementation expertise
was rated as high or expert by 23 participants (43%) (See
Fig. 1).

Round 1

Survey questions pertained to the content of the ele-
ments, order of the elements and comprehensiveness of
the sub-domains. In Round 1 participants reached agree-
ment for 46 of the 52 content questions. The questions
which did not reach agreement concerned the compre-
hensiveness of the Element (n=4) (Engaging Stake-
holders, Monitoring and Evaluation) and the order of
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elements within a sub-domain (n=2) (Developing the
Implementation and Sustainability Plan, Monitoring and
Evaluation). Mean scores ranged from 3.4 to 4.4, with
the standard deviation ranging from 1.2 to 0.5. Table 2
provides the results for Round 1, including the mean,
standard deviation, median, IQR, percent agreement.
Questions that reached greater than 75% agreement
were included unless qualitative data was contrary and
reached agreement to amend the item.

Participants also made recommendations in the com-
ments sections regarding items for addition or removal.
Thematic analysis of the recommendations and feedback
provided in the Round 1 survey identified themes to be
addressed and incorporated into the revisions for Round
2. The key themes identified in the Round 1 survey:

Stakeholder engagement

Participants emphasized that stakeholder engagement
should not happen at a specific point in the process, but
rather is critical throughout the planning, implementa-
tion, monitoring and evaluation processes. One Delphi
participant commented: “There is a ‘stream’ of stake-
holder engagement work that cuts across all domains.
Some of the work has a natural sequence and some might
be done by different or the same stakeholders at roughly
the same time period.”[P26].

Participants noted that engagement should be inte-
grated throughout and must also involve accountability
and responsibility for all parties. A participant noted:
“There should be something added around ensuring
meaningful engagement of stakeholder partners e.g,
through building trusting relationships, valuing diverse
expertise and knowledge, shared decision-making, shared
goals, etc.”[P20] To address the feedback received, the
process model was refined, and Engaging Stakeholders
was included throughout the three sub-domains.

Context

The expert panel also felt that the importance of under-
standing, identifying and planning for the impact of con-
text on the implementation process was underrepresented
in the model. A number of participants stated that context
and the actions which address it, need to be explicit in the
process model: “I don’t see how the issue of context is
highlighted; it may be implicit, but in my view since imple-
mentation is a function of the intervention by context inter-
action, context and potential interactions should be
explicit.”[P42] In response to this feedback, context and
the actions required to address it were explicitly added to
elements of the process model. Context was made explicit
in the first step of planning: Identify the purpose of the
Implementation and Sustainability of the intervention/
innovation. In addition, context was incorporated into 4
other elements where it was applicable.
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Implementation as an iterative process

Many participants discussed that implementation and
sustainability are iterative non-linear processes. Partici-
pants acknowledged the need for logical presentation and
helpful heuristics when documenting implementation in a
process model but asked that the non-linearity of imple-
mentation be highlighted. A participant stated: “... you
need to be clear that these are steps to be covered, not steps
to be followed. Iteration will often be necessary, and flexi-
bility is required depending on the situation.”[P04].

One participant emphasized the impact of non-
linearity on implementation efforts: “Planning allows us
to prepare for contingencies, to form alliances, to gather
resources. It allows us to articulate a clear statement of
our intentions, and of the actions needed to achieve those
intentions. However, when the plan is complete and ac-
tion has begun, it is essential that we do not follow a rote,
fixed implementation of the plan. Rather, we watch the
plan as it unfolds, we notice what is working or not work-
ing, and we revise and adjust as we go. Each situation
will be different, each social form will be characterized
by unique affordances and constraints. We are firm in
our intentions and flexible in our actions.” [P51] The
guidance for the process model was amended to expli-
citly acknowledge that implementation is an iterative
process and that the elements detailed in the model rep-
resent evidence-based components to consider and ad-
dress to support implementation, but do not require a
sequential completion.

Use of theories or frameworks

The value of using theory or frameworks to guide imple-
mentation was also highlighted by participants. One par-
ticipant commented: “One always uses a framework or
mental model. The only question is whether it is made ex-
plicit. And it should be.”[P42] Participants also discussed
the importance of aligning theories or frameworks with

the intervention. One participant noted: “/This Element]
should state that the framework must be matched to the
problem and determinants.” [P16] The selection of guiding
frameworks was moved up in the model and additional
guidance was added regarding selection and application of
theories and frameworks.

Amendments as a result of round 1

Nineteen changes were made to the process model based
on the responses received in Round 1. Changes applied
to location (7 =11), removal (# =4) and addition (n = 4)
of sub-domains/elements/sub-elements. These changes
were reported in a table of substantive changes made to
the process model and a refined version of the process
model.

Round 2

For Round 2, 59% of Round 1 participants completed
the survey (n =32). The 19 amendments to the process
model were represented in 23 survey questions which
were evaluated by the participants. Again, participants
were provided with comment sections on each question
to provide additional feedback. All 23 questions reached
agreement in the Round 2 survey. Participants provided
additional feedback on the need for consistent termin-
ology and also the need to further clarify the target user
for the tool. Mean scores ranged from 3.8 to 4.8, with
the standard deviation ranging from 1.0 to 0.3. Table 3
provides the results for the Round 2 Survey. Figure 2. il-
lustrates the Delphi Process Summary. Figure 3. demon-
strates the final, Implementation Process Model.

Discussion

We performed a rigorous, modified Delphi study involv-
ing an international panel of KT and implementation
experts to organize, prioritize and evaluate the key ele-
ments of an implementation process model. This is the
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Table 2 Round 1: Results
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Implementation and Sustainability Sub-domains, Elements and Sub-elements N Mean SD Median IQR % Agree
Implementation and Sustainability Sub-Domains
These four sub-domains appropriately represent necessary steps in the implementation and 54 3.8 09 4 0 75%
sustainability process of healthcare innovations.
1. Engage relevant stakeholders and establish partnerships to:
2. Identify the implementability and sustainability of the innovation
3. Develop an implementation and sustainability plan
4. Monitor and evaluate the implementation and sustainability of the intervention/innovation
The order of the four sub-domains makes sense. 54 40 1.0 1 80%
The components of the sub-domains are comprehensive. 54 34 1.2 4 2 68%
1. Engage relevant stakeholders and establish partnerships to:
The following elements are necessary for this sub domain:
a. Determine the objectives and goals for implementation 54 44 08 5 1 89%
b. Determine optimized communication mechanism among team 54 4.1 08 4 1 82%
c. Identify and clarify roles 54 42 08 4 1 85%
d. Identify any anticipated challenges and mitigating strategies to implementation 54 42 08 4 1 84%
The order of the four elements makes sense. 54 39 09 4 0 78%
The components of the elements are comprehensive. 54 34 1.2 4 2 67%
2. Identify the implementability and sustainability of the innovation
The following elements are necessary for this sub domain:
a. Identify the purpose of the implementation and sustainability 54 40 09 4 1 80%
b. Assess the determinants of implementation and sustainability (barriers and facilitators to change) 54 44 06 4 1 89%
¢. Assess Readiness to Change 54 43 06 4 1 86%
The order of the three elements makes sense. 54 40 09 4 1 79%
The components of the elements are comprehensive. 54 38 09 4 1 76%
3. Develop an implementation and sustainability plan
The following elements are necessary for this sub domain:
a. Identify stakeholders who should be involved in the implementation 54 44 06 4 1 88%
b. Assess the context and characteristics of the adopter environment 54 43 07 4 1 87%
c. Assess the fit and effectiveness of the intervention/innovation 54 41 09 4 1 82%
d. Assess fidelity and adaptation of the intervention/innovation 54 41 09 4 1 82%
e. Assess the capacity to sustain the intervention/innovation 54 43 06 4 1 86%
f. Adapt learnings from implementation 54 42 08 4 1 83%
g. Consider the use of an implementation framework 54 4.1 08 4 1 82%
h. Consider the use of a sustainability framework 54 4.1 08 4 1 81%
The order of the eight elements makes sense. 54 3.6 1.1 4 1 72%
The components of the elements are comprehensive. 54 38 09 4 1 77%
4. Monitor and evaluate the implementation and sustainability of the intervention/innovation
The following elements are necessary for this sub domain:
a. Engage stakeholders and knowledge users 54 43 05 4 1 86%
b. Define the scope of implementation and sustainability 54 4.1 07 4 1 83%
c. Identify objectives and purpose of the evaluation 54 43 05 4 1 86%
d. Determine the focus of the implementation and sustainability evaluation 54 43 06 4 1 86%
The order of the above elements makes sense. 54 38 10 4 0 77%
The components of the elements are comprehensive. 54 3.7 1.0 4 1 73%
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Implementation and Sustainability Sub-domains, Elements and Sub-elements N Mean SD Median IQR % Agree
The following element and sub-elements are necessary for this sub domain:
e. Select the type of evaluation 54 42 08 4 1 85%
Formative evaluation 54 41 07 4 1 83%
Implementation or process evaluation 54 43 07 4 1 86%
Outcome evaluation 54 43 07 4 1 86%
Economic evaluation 54 41 08 4 1 82%
Impact evaluation 54 41 07 4 1 82%
Summative evaluation 54 42 07 4 1 83%
Hybrid model 54 40 07 4 2 80%
The order of the seven sub-elements makes sense. 54 3.8 09 4 1 75%
The components of the sub-elements are comprehensive. 54 40 07 4 0 81%
The following elements and sub-elements are necessary for this sub domain:
f. Select the appropriate study design(s) for the type of evaluation 54 42 07 4 1 83%
g. Select outcomes and establish indicators 54 44 06 4 1 87%
Clinical 54 43 08 4 1 85%
Patient 54 43 08 4 1 85%
Provider 54 43 07 4 1 86%
Process or implementation 54 43 07 4 1 86%
Service 54 42 07 4 1 84%
Organizational and health care system 54 42 07 4 1 85%
Economic 54 42 07 4 1 85%
h. Consider using implementation evaluation frameworks to drive the evaluation 54 4.1 08 4 1 82%
The order of the elements and sub-elements make sense. 54 38 09 4 1 76%
The components of the elements and sub-elements are comprehensive. 54 38 08 4 1 76%

Bold items did not reach consensus (< 76%)
IQR: 0 = high consensus; 1 =good consensus; 2 = poor consensus

first study, to our knowledge, in which the domains,
sub-domains, elements and sub-elements of intervention
implementation processes were evaluated and refined to
develop an implementation process model. Our findings
confirm earlier work on identifying evidence-based ele-
ments in the complex process of implementing health-
care interventions [6].

Summary of key findings

Stakeholder engagement was identified as a critical com-
ponent of the implementation process. The CISG identi-
fied stakeholder engagement as the first sub-domain in
the process and as a result of this Delphi, stakeholder en-
gagement was integrated throughout the process model.
Stakeholder engagement has been defined as “an iterative
process of actively soliciting the knowledge, experience,
judgment and values of individuals selected to represent a
broad range of interests in a particular issue, for the dual
purposes of creating a shared understanding and making
relevant, transparent and effective decisions” [13]. Re-
search states that effective stakeholder engagement

supports effective study design, data analysis and research
prioritization [14]. In addition, and potentially most sig-
nificant, studies report that effective stakeholder engage-
ment improved perceived relevance and uptake of
research findings [15]. The notion that stakeholder en-
gagement should be integrated throughout and involve ac-
countability and responsibility for all parties is prevalent
in the literature which reports that accountability should
be interactive between researchers, practitioners and eval-
uators with shared goals to achieve results [4, 16].

Delphi participants emphasized the importance of
context in the implementation process. The impact of
context on the implementation process is well docu-
mented in the research, but as Dryden-Palmer et al.
noted, a thorough understanding of how context modi-
fies or impacts implementation is lacking [5]. The influ-
ence of context on implementation and the need to
adapt or tailor interventions to context has been recog-
nized as essential to implementation success. Context
can be the environment, setting, or organizational struc-
ture and can act as either a barrier or facilitator to
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Implementation and Sustainability Sub-domains, Elements and Sub-elements N Mean sD Median IQR % Agree
Instructions/Guidance section
The above suggestions should be incorporated into the Instructions/ Guidance. 32 43 06 4 1 97%
Engage Relevant Stakeholders
Engaging Relevant Stakeholders should occur throughout the process. 32 4.8 04 5 0 100%
Sub-domain One: Develop an Implementation and Sustainability Plan
Element 1
The ‘Content’ changes (tracked in blue) make sense. 32 40 0.9 4 0 84%
The order above makes sense. 32 4.1 0.7 4 0 97%
The components above are comprehensive. 32 39 0.8 4 0 81%
Element 2
The ‘Content’ changes (tracked in blue) make sense. 32 43 0.7 4 1 94%
The order above makes sense. 32 4.2 0.5 4 0 97%
The components above are comprehensive. 32 40 0.6 4 0 84%
Elements 3 & 4
The ‘Content’ changes (tracked in blue) make sense. 32 40 09 4 1 84%
The order above makes sense. 32 40 09 4 1 87%
The components above are comprehensive. 32 40 0.8 4 0 84%
Elements 5 & 6
The ‘Content’ changes (tracked in blue) make sense. 32 38 1.0 4 0 84%
The order above makes sense. 32 38 1.0 4 0 77%
The components above are comprehensive. 32 39 1.0 4 0 81%
Element 7 a & b
The ‘Content’ changes (tracked in blue) make sense. 32 4.1 0.7 4 0 94%
The order above makes sense. 32 43 05 4 1 97%
The components above are comprehensive. 32 39 0.9 4 0 81%
Element 7 c & d
The ‘Content’ changes (tracked in blue) make sense. 32 40 08 4 0 84%
The order above makes sense. 32 40 0.7 4 0 90%
The components above are comprehensive. 32 38 1.0 4 0 77%
Sub-domains Two & Three: Implementation and Monitor and Evaluate
The ‘Content’ changes (tracked in blue) make sense. 32 4.1 0.5 4 0 94%
The order above makes sense. 32 4.1 03 4 0 100%
The components above are comprehensive. 32 38 0.8 4 0 84%

IQR: 0 = high consensus; 1 =good consensus; 2 = poor consensus

implementation [5]. Making the impact and importance
of context explicit in the process model is important as
healthcare providers who are implementing interven-
tions need support and guidance when adapting inter-
ventions to new settings and environments [4].

Aligning with our expert participants, the literature
supports that implementation is a dynamic process
which does not unfold in a linear fashion [17]. As a re-
sult of the Delphi, our process model acknowledges that
moving evidence into practice is complex and often un-
predictable and is influenced by many factors [18].

Nilsen noted that research with underused or misused
theoretical perspectives makes it difficult to understand
and explain how and why interventions succeed or fail,
“thus restraining opportunities to identify factors that
predict the likelihood of implementation success and de-
velop better strategies to achieve more successful imple-
mentation” [19]. The need for theory has also been
documented in two recent reviews of systematic reviews
of the effectiveness of single and multifaceted interven-
tions to change provider behaviour [20, 21]. The authors
advocated for more research to develop a theoretical
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p
Domains, Sub-domains,
Elements, Sub-elements
identified from previous
literature reviews
Validated KaT Framework
Conceptual Guide:
2 Domains
— —> 4 Sub-domains
< 22 Elements
Rules for each Round 14 Sub-elements
Round 1 - Consensus 76%> 52 Items
54 Participants - Review 76%< evaluatedin
- Can suggest Round 1 Survey
additions or removals
46 Items 6ltems
reached did not reach
consensus consensus
19 changes made to Sub-
domains, Elements and
Sub-Elements:
11 Elements changed location
or order in the model
4 Elements were added
4 Elements were removed
Round 2 - Consensus 76%> 23 Items
32 Participants - Review 76%< evaluatedin
- Can suggest Round 2 Survey
additions or removals
23 Validated Process Model:
Items 2 Domains
reached _—> 3 Sub-domains
consensus 7 Elements
9 Sub-elements
Fig. 2 Summary of the Delphi Process

base for intervention selection or development and for
tailoring interventions, based on identified barriers and
facilitators, to increase their effectiveness [20, 21]. In
addition, the importance of aligning theories or frame-
works with the intervention is noted in the literature
[17]. Research has identified that clinical outcomes are
improved when theories or frameworks guide the imple-
mentation process, with specific attention paid to the fit

with context [22]. These sentiments were expressed by
participants and the process model was amended to re-
flect the significance and value added by using theories
and frameworks to guide implementation.

Implications for policy and practice
Healthcare interventions are challenging to implement,
and healthcare providers are often not experts in
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1. DEVELOP AN IMPLEMENTATION AND
SUSTAINABILITY PLAN

Create a plan for 1) implementation according to identified
b

assessment,

1. Identify the purpose of the
Implementation and Susl:lnahlllly of
novatior

dentify the purpose of implementation and sustainabilty, which
may involve the adoption of an innovation/intervention as originally
designed or the need to adapt it in other contexts which may be very
different from the one in which it was originally developed or tested.

Determine be assessed. The
potential of should be d earl
during the process (ie.,

planning) and at the time of implementation to identify any
anticipated challenges and mitigating strategi

a. Determin
goals for Implementation

Determine " (e.g., introduce a new
way of doing things at a hospital; implement a de-adoption initiative
across primary care).

It's also important to identify the specific outcomes and outputs to
be achieved (e.g., implemented intervention across an organization)
and the outputs and outcomes of the implementation an
Sus(amamlltv of the change (e.g., improved care for patients over

ime)

2. Identify additional stakeholders that
should be part of Implementation

\denmy and convene relevant stakeholders (e.g.,clinicians, clinical
champions, managers, front-line staff, quality improvement
specialist staff), partners (e.g., senior leadership, policy and decision-
makers, researchers) and knowledge users (e.g., impacted staff,
patients, caregivers, family members) to plan the implementation,
monitoring, and evaluation of the innovation. Engaging with relevant
stakeholders will not only ensure that the change will be relevant
and useful to them, but also facilitate the assessment and
opwmzztmn of the innovation's sustainabilty potentil. Create your
Team

a. Identify and clarify roles

\denulv and clarify roles among team members to ensure sustained
engagement throughout the implementation process (and beyond if
needed such as during the maintenance phase to ensure long-term
sustainability of the intervention/innovation). This strategy s also
helpful to ensure that expectations of all team members are met and
allows for more efficient mitigation of any potential challenges
during the

b.

process.
gies that will be used to establish optimized

team

t the team, and ble eff modes of
communication and exchange of information (e.g., in-person, email,
tele-/web-conference, newsletter)

3. Assess the fit and effectiveness of the
otential intervention/innovation and

then select the most appropriate

intervention/innovation

Ensure that the intervention has proven effectiveness (e, evidence-
based rather than untested or anecdotal). It s also important to
assess the fit of the intervention/innovation with the adopter setting
and context (i.e., its scope, resources, feasibility).

4. Define the scope of Implementation
and Sustainability

Define the scope of the implementation of the.
intervention/innovation.

Consider factors in choosing a definition to guide research on the
sustainment of the intervention/innovation including clear
specification of research questions regarding each factor. Factors to
consider for the sustainability of interventions/innovations are:
i- Whether, and to what extent, the core elements of the

I most closely associ
desired health benefits) are maintained;
ii. the extent to which desired health benefits of the
intervention/innovation are maintained or improved upon over time
after initial funding or supports have been withdrawn;
ii. the extent, nature, and impact of modifications to the core and
adaptable/peripheral elements of the innovation; a
iv. continued capacity to function at the required level to maintain
the desired benefits.

An intervention's impact may be considered sustained if desired
health benefits remain at or above the level achieved during
implementation and this increase can be attributed to continuation
of the program/intervention/innovation.

An intervention/innovation may be considered as sustained at a
given point in time if, after initial implementation support has been
withdrawn, core elements are maintained (e.g., remain recognizable
o delivered at a sufficient level of fidelity or intensity to yield
desired health outcomes) and adequate capacity for continuation of
these elements is maintained.

5. Identify the determinants (barriers
and facilitators) of Implementation and

dentify the barriers and facilitators to the change and the perceived
relevance, acceptability and feasibility of the implementation of the
innovation. Identify the determinants of sustainability and
understand if the factors influencing sustainability differ from those
that influence implementation. These can be assessed at the same
time (i.e., during the same session) using interviews, surveys and
focus groups with each relevant knowledge user type.

Akey determinant is readiness to change. Assessment of readiness
provides an opportunity to identify potential challenges and can lead
to better implementation outcomes. The following are commonly
used readiness assessment tools™

« Ready, Set, Change (a decision-support tool that guides
implementers in selecting a valid and reliable readiness assessment
measure that is appropriate for their setting).

« Organizational readiness: ORCA (Organizational Readiness for
Implementing Change Measures); ORIC (Organizational Readiness for
Implementing Change); OCRS (Organization culture and readiness
survey)

« Technology readiness to change strategies: OITIRIS (Information
technology innovation readiness); CPOE readiness

« -RREACH (To guide implementation in low-resource settings)

« MORE scale (Measuring Organisational Readiness for Patient
Engagement)

a. Consider Determinant

Consider the v o' 2 determinant framework to guide the
cess ofthe

and select the
help guide the assessment

and to achi d
explanation of certain aspects of its \mplemen\ablhw‘ Determinant
frameworks help us to understand and explain implementation with
a focus on how context plays a ole
« CFIR framework (Consolidated Framework for Implementation
Research)
« TOF (Theoretical Domains Framework) to identify factors that
influence behaviour change
« Normalization Process Theory
« PARIHS framework (Promating Action on Research in Health
sciences)
* PRISM model (Practical, obst, Implementatin and

to address factors infi

and i d
programs
b. Consider Sustainability Consider using a sustainability framework to evaluate and assess
d select the P o
most appropriate to help guide the | + DSF (Dynamic Sustainability Framework
assessment « Framework of public health program capacity for sustainability

« NHS Sustainability Model (National Health Services)
« PRISM (Practical, Robust Implementation and Sustainability Model)

6. Assess the context and character
of the adopter environment including its
capacity to sustain the

Assess both the outer (policies, legislation) and inner (organizational

characteristics, e.g., structure, climate, culture, resources). This type

of assessment can also include funding sources, resources, workforce
d stability, and processes.

Additionally, this also includes understanding the learning and
problem-solving skills needed by ke individuals and organizations to
respond to challenges related to changing environments.

Assessing the context and characteristics of the adopter
environment can be done at the same time as assessing the
" .

7. Develop the Monitoring and

an
Create a plan to monitor and evaluate the Implementation and
Sustainability of the intervention/innovation.

a. Identify objectives, purpose and
focus of the evaluation

Identify the objectives and purpose of the implementation and
sustainability evaluation. Setting the objectives for the evaluation
will help to focus it and keep the process from becoming too
complex and all-inclusive. Important questions to ask to choose a
method for the evaluation are:

« What are you trying to learn?

 Who s the information for and who will use the findings?

« What kind of information is needed?

« How wil the information be used, or what is the purpose of the
evaluation or research project?

« When s the information needed?

« What resources are available to collect and analyze the
information?

Determine the focus of the implementation and sustainability
evaluation, which could be on the innovation rather than on the
system in which it is introduced. This perspective puts an emphasis
on the
fidelity to, or iscontinuation of a program. It is important that
implementability and sustainability are examined from an ecological
(how the intervention and the local context mutually adapt and
evolve and how this process impacts sustainability) or complex-
systems perspective, to understand the interconnection between
broader environmental forces, contextual influences, and the
intervention/innovation.

Itis also important to select the most appropriate evaluation method
to match your scope (e.g, local vs. multi-ite implementation), and
d feasibility or available resources.

b. Select outcomes and establish
indicators

Implementation outcomes: Consider a wide range of outcomes (and
indicators) to ensure that there is a distinction between assessing

vs. treatment Consider
intermediate outcomes such as patient self-efficacy and health
behaviours that link to longer term outcomes; Consider measures
that capture treatment burden, avoidance of unnecessary tests, and
minimizing medication side-effects; Consider cost-effectiveness and
health-related quality-of-life measures to inform economic analyses.
Consider using an implementation evaluation framework to identify
the implementation outcomes you want to measure*:
« RE-AIM framework
« Proctor framework
« Framework of implementation outcomes (used to evaluate
implementation initiatives)
« Normalization Process Theory (can be used as an evaluation
framework)
« PRECEED-PROCEED model (specifies implementation aspects that
should be evaluated)

Sustainability outcomes: The desired impact and benefits of the
intervention/innovation should be identified. Stakeholder goals for
sustainability should also be considered in the interpretation of
findings (e.g., Must the intervention/innovation be sustained at the
same level, or improved upon? To what extent is a lower level of

implementation fidelity or a partially sustained program consistent
with stakeholders’ goals for the project? At what point, and under
‘what circumstances, is discontinuation, modification, or
implementation of a more effective, efficient, or better-fitting
intervention/innovation advisable?)

Clinical Outcomes - Disease symptoms, mental state, effects of a
disease or condition on patient functioning.

Patient Outcomes - Change in health status (mortality, quality of
life); satisfaction, function, symptoms; well-being, safety.

Informal caregiver, volunteer, family member Outcomes

Provider Outcomes - Provider satisfaction, acceptance.

Process or Implementation Outcomes - Acceptability; adoption,
appropriateness, costs, feasibility, fidelity, penetr

Service Outcomes - Efficiency, safety, effectiveness, equity, patient-
timeliness.

Organizational and health care system outcomes - Attitudes,
knowledge and competencies; organizational culture and climate;
polices and procedures;practces and senices; use of data and

technology; stakeholder

Economic Outcomes - Cnstreffeclweness‘, health-related quality-of-
Iife.

. Select the appropriate study
design(s) for the type of evaluation

Select the most appropriate study design or method to address the
purpose of evaluation. Consider whether the evaluation is for local
or generalizable knowledge. To help selecting the most appropriate
design, consider the following:

Quantitative methodologies (useful to consider when you want to
predict the outcome of a program or intervention, when you want to
find out how prevalent or widespread a problem or issue is, when you
want to explore service use patterns, when measuring awareness of
a problem or to measure satisfaction)

« Surveys

« Standardized clinical tools or tests

« Statistics databases (e.g., census data)

« Administrative databases (e.g., ICES data)

Qualitative methodologies (which can be considered in situations
when you want to understand perspectives, experiences, more in-
depth understanding of a particular problem, when documenting the
history of a program or person, when there are only a small number
of people involved)

« Observations

« Interviews

« Document reviews

Mixed methodologies
Other ways to consider what might be the most appropriate design

for the type of evaluation:
Touse designs (e.g., RCT; pre/post design) to

understand the “what”
« To use qualitative designs (focus groups, interviews, observation)
to understand the “why”

d. Develop a plan to assess fidelity
and adaptation of the
intervention/innovation

Develop a plan to assess adaptation (whether the interventio
adapted or changes over time) and fidelity (is it doing what it's
supposed to?) This could be a combination of adherence to a
prescribed set of practices at the right dose or intensity, competence
in delivery, and differentiation from other interventions); and efforts
toalign the intervention and the setting. Itis important to
understand when and what components of the intervention fidelity
is necessary.

11 IMPLEMENT THE
INTERVENTION/INNOVATION

Put your plan into action by using findings of your planning steps 1-6
to implement the intervention/innovation with best potential for
success and sustainabilty.

During implementation, the strategies should match objectives,

scope and available resources and be sensitive to the readiness to

change. Strategies should specifically address identified bartiers and

challenges and leverage facilitators for optimized Implementation
of the innovation.

1l MONITOR AND EVALUATE THE
IMPLEMENTATION AND SUSTAINABILITY
OF THE INTERVENTION/INNOVATION.

and
Put your plan into action by using findings from your planning step 7
to monitor and evaluate the innovation/intervention.

Why this is important: There is a need to assess how well the
implementation of the intervention/innovation is going and to make

* This list i of

corrections if/as needet

Fig. 3 Implementation Process Model
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implementation and therefore need resources and sup-
port to succeed. Our findings offer a resource for pro-
viders and can inform tool development processes.

By evaluating and refining the elements in the imple-
mentation process we have developed an evidence-based
foundation to create a simple, user friendly tool that will
be effective to support both implementation effective-
ness and improved clinical outcomes. The findings of
this Delphi study confirm the results of previous work
[6, 23] and underscore the importance of implementa-
tion support to facilitate effective, sustainable, improved
outcomes for healthcare interventions.

Strengths and limitations

Our Delphi study has several strengths. Our inter-
national panel was composed of KT and implementa-
tion science and practice experts, which helped to
ensure a high level, yet diverse range of expertise
contributed to the findings. Using this Delphi tech-
nique ensured more diversity in expertise than would
be provided from any individual member or small re-
lated group. By engaging this diverse group, we have
been able to increase the generalizability and credit-
ability of the results.

By providing the opportunity for free-text responses
we ensured that participants could offer context to their
ratings where they felt it necessary or helpful. This de-
sign helped to explicate the rationale and perspectives of
the experts. In addition, the free-text entries allowed
participants to address items and topics they felt were
missing from the process model.

The anonymity in a Delphi study is both a strength
and limitation, it helps to reduce the influence of partici-
pants who may dominate an in-person session but also
eliminates the opportunity for the discussion and discov-
ery that can occur during in-person meetings. There
may have been bias in the selection of elements pre-
sented to the participants. We minimized this through
an extensive literature search and provided participants
with the opportunity to add elements to the process
model in the first and second Delphi rounds. The poten-
tial influence of local factors, such as culture, healthcare
systems or policy on participant’s responses should be
acknowledged. While the 10% response rate may limit
the generalizability of our findings, the diversity and
number of participants in our sample was representative.
Finally, while we included clinicians in our invite list, the
sample for our Delphi turned out to be largely academic
and the process may have benefitted from additional
participation by healthcare providers. We will be mind-
ful of recruitment for the tool development project to
ensure more healthcare providers participate as they will
be the primary target users.

Page 11 of 12

Conclusions

The Delphi survey questions covered a comprehensive
range of aspects of the implementation process from plan-
ning to identifying barriers to monitoring and evaluating.
Using the Delphi process to gain agreement among a
group of international experts, we produced an implemen-
tation process model which will be used to develop a
user-friendly and evidence-based tool. This tool will be de-
signed to support healthcare implementation efforts with
the goal to improve process and clinical outcomes.
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