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Abstract

Background: The number of research publications reporting the use of the Promoting Action on Research Imple-
mentation in Health Services (PARIHS) framework and the integrated PARIHS (i-PARIHS) framework has grown stead-
ily. We asked how the last decade of implementation research, predicated on the (i-)PARIHS framework (referring to
the PARIHS or i-PARIHS framework), has contributed to our understanding of the conceptualizations of, relationships
between, and dynamics among the core framework elements/sub-elements. Building on the Helfrich et al. (2010)
review of research on the PARIHS framework, we undertook a critical interpretive synthesis to: (1) identify conceptual
and relational advances in the (i-)PARIHS framework and (2) identify conceptual and relational aspects of the (i-)PARIHS
framework that warrant further work.

Methods: We performed a systematic search in PubMed/PubMed Central, Ovid MEDLINE, CINAHL, JSTOR, SCOPUS,
Web of Science, and Psycinfo. Articles were eligible for synthesis if they (a) were peer-reviewed articles, written in
English, and published between January 2009 and December 2021, (b) applied the (i-)PARIHS framework explicitly to
guide implementation research, and (c) made conceptual (expanding the conceptualization of core elements) and/
or relational contributions (elaborating relationships among elements/sub-elements, or theorizing the relationships
using empirical data). We used a critical interpretive synthesis approach to synthesize conceptual-relational advances
of the (i-)PARIHS framework.

Results: Thirty-seven articles were eligible for synthesis. Twenty-four offered conceptual contributions, and 18
offered relational contributions (5 articles contributed in both ways). We found conceptual expansion of all core (i-)
PARIHS elements, with most emphasis on context (particularly outer context and leadership), facilitation, and imple-
mentation success. Articles also gave insights into the complex relationships and relational dynamism among these
elements, characterized as contingent, interactive, multilevel, and temporal effects.
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Conclusions: We observed developmental advances of the (i-)PARIHS framework and proposed several directions to
further advance the framework. Conceptualization of (i-)PARIHS elements (particularly evidence/innovation and recipi-
ents) need to be further developed by specifying conceptual and operational definitions of underlying sub-elements.
Relationships among (i-)PARIHS elements/sub-elements need to be further elaborated through empirical studies that
consider situational contingencies and causal complexities. This will require examining necessity and sufficiency of (i-)
PARIHS elements/sub-elements in relation to implementation outcomes, interactions among elements, and mecha-

nism-based explanations.

Contributions to the literature

+ By summarizing the last decade of literature, this
review reveals an increasing number of studies that
explicitly applied the Promoting Action on Research
Implementation in Health Services (PARIHS) or
i-PARIHS framework to guide implementation
research.

+ Although most of the studies only confirmed
established aspects of the framework, we identify
some studies that offer conceptual and relational
advances by expanding the conceptualization of core
elements of the framework and empirically testing
complex relationships among elements.

« Findings also suggest theoretical and methodo-
logical considerations for researchers to advance the
framework in terms of the conceptualizations of and
relationships among elements of the framework.

Introduction

The Promoting Action on Research Implementation in
Health Services (PARIHS) framework was first intro-
duced in 1998. Since then, it has been used extensively
by implementation science researchers and practition-
ers to predict or explain successful implementation of
evidence-based healthcare initiatives [1-3]. Authors of
the original PARIHS framework contended that success-
ful implementation of evidence-based practices was a
function of evidence [4], context [5], and facilitation [6].
Accordingly, successful implementation is more likely
when (a) robust evidence matches practitioner, patient,
and local experiences; (b) context is receptive to change
with sympathetic cultures, effective leadership, and
appropriate evaluative systems; and (c) skilled facilitators
provide appropriate facilitation of change [7]. While it
is applied extensively, the PARIHS framework has been
criticized for challenges related to applying it [8—10]. In
their review of the PARIHS literature, Helfrich et al. [9]
noted that (a) the PARIHS elements/sub-elements lack
conceptual clarity, (b) definitions of the key outcome
successful implementation vary, and (c) those who devel-
oped and applied the PARIHS framework rarely examine

relationships among elements/sub-elements. Another
critique was that PARIHS was largely used as an organ-
izing or heuristic device, and often retrospectively rather
than prospectively [8—10]. This limits the framework’s
potential to guide diagnostic analysis of evidence and
context, and to inform design of facilitation/implemen-
tation strategies.

Some of the framework’s original authors published
the integrated PARIHS framework (i-PARIHS) in
2016 to address concerns over conceptual clarity and
describe the framework’s theoretical antecedents [11].
The main changes to the framework were (a) includ-
ing intended recipients of implementation as a new
core concept; (b) enhancing the description of evi-
dence (now identified as innovation, given that new
knowledge is usually introduced to generate change or
improvement); (c) elaborating the definition of context
to differentiate inner and outer context; and (d) refining
the concept of facilitation by dividing facilitator roles
into beginner, experienced, or expert facilitators and
acknowledging internal or external facilitators [11, 12].
The i-PARIHS framework also sets forth interconnec-
tions of the core elements by “positioning facilitation
as the active ingredient of implementation, assessing
and aligning the innovation to be implemented with the
intended recipients in their local, organizational, and
wider system context” [11]. It is not clear if these adap-
tations have supported more effective application of the
framework in implementation research and practices.

The number of research publications reporting the use
of the (i-)PARIHS framework (referring to the PARIHS
or i-PARIHS framework), has grown steadily since the
Helfrich et al. [9] review in 2010, according to citation
analysis [3]. Building on the Helfrich et al. [9] review, we
undertook a critical interpretive synthesis. We asked how
the last decade of implementation research, predicated
on the (i-)PARIHS framework, has contributed to our
understanding of the conceptualizations of, relationships
between, and dynamics among the main framework ele-
ments/sub-elements. Specifically, the aims of this synthe-
sis were to (1) identify conceptual and relational advances
in the (i-)PARIHS framework and (2) identify conceptual
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and relational aspects of the (i-)PARIHS framework that
warrant further work.

Methods

We used a critical interpretive synthesis approach
because our objectives were descriptive and interpretive
rather than aggregative as intended by conventional sys-
tematic reviews [13]. This approach was also that applied
in Helfrich et al. [9]’s review, from which ours built. The
focus of the current review is to answer questions: How
were (i-)PARIHS elements/sub-elements conceptual-
ized? And, Were conceptual-relational understandings of
the framework advanced? A critical interpretive synthe-
sis approach allowed us to critically reflect on evidence
related to conceptualizing and theorizing the (i-)PAR-
IHS framework drawn from a diverse body of literature
(including both qualitative and quantitative research) and
to produce a descriptive and interpretive account of the
final findings.

This review did not involve an appraisal of the
methodological quality of included studies. While
conventional systematic reviews evaluate against meth-
odological standards designed for specific study designs,
a critical interpretive synthesis locates evidence through-
out a research article from the study introduction to
discussions of research findings and is conceptual in
synthesis process and output [13]. A “hierarchy of evi-
dence” approach to evaluating strength of evidence and
methodological quality appraisal tools to examine a range
of study validity (e.g., internal validity, external validity,
statistical validity), as per that employed in conventional
systematic reviews, is not applicable for the current
review. Our decisions about including articles for the
final synthesis prioritized conceptual relevance. The deci-
sion-making processes involved recurrent team discus-
sions and reflection, and consensus-seeking processes (as
described in the subsequent Methods subsections).

Search for relevant literature

We performed a systematic search in databases of mul-
tiple disciplines, including PubMed/PubMed Central,
Ovid MEDLINE, CINAHL, JSTOR, SCOPUS, Web of
Science, and PsycInfo. We used a key term search strat-
egy, with key terms including ‘PARIHS, ‘promoting
action on research implementation in health services,
and ‘i-PARIHS! We restricted the search to English-lan-
guage publications from January 1, 2009 to December 31,
2021. This work built on Helfrich and colleagues’ 2010
review of literature published before March 2009, so we
chose January 2009 as the start date of publication for
our search. A health sciences librarian who specialized
in knowledge translation and implementation sciences
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assisted in developing search strategies for each database.
Additional file 1: Supplementary file 1 shows search strat-
egies used in each database.

Article selection

We used predefined inclusion criteria: (a) peer-
reviewed articles with full text available, written in
English, and published between January 1, 2009 and
December 31, 2021; (b) articles making explicit refer-
ence to the (i-)PARIHS framework; (c) empirical arti-
cles using the (i-)PARIHS framework to inform the
development of implementation interventions, meas-
urement or data collection, data analysis, or interpre-
tation or evaluation of study findings; or (d) conceptual
articles contributing to conceptual advances of the
framework. Articles were excluded if they: (a) did not
mention the (i-)PARIHS framework in the text or (b)
mentioned or cited the (i-)PARIHS framework but the
use of the framework was cursory or peripheral to the
focus of the article.

One reviewer (YD) first screened titles and abstracts
to remove articles that were not peer-reviewed (e.g., dis-
sertations, theses, or book chapters) and articles with no
full text available. Two reviewers (YD and Al) performed
dual, independent full-text screening. For each article,
they documented how the (i-)PARIHS framework were
used and assigned the article to include, exclude, or not
sure categories based on our predefined inclusion and
exclusion criteria. Screening results from the two review-
ers were compared, and articles with conflicting decisions
or assigned not sure by both reviewers were screened by a
third reviewer (JSP or JW). Articles marked for inclusion
by at least two reviewers were included for the next step
of data extraction.

Data extraction

We extracted both general information about each arti-
cle and information specific to application of the (i-)
PARIHS framework (see Table 1). Iteratively, we devel-
oped a standardized data extraction tool using Microsoft
Excel, with detailed instructions on extracting each type
of information. Eligible articles were distributed among
six reviewers (YD, AL JSB, JW, YS, WB) for independent
data extraction. Before independent coding, all reviewers
participated in extensive discussions on the extraction
form and fields to ensure a consistent understanding of
the data extraction instructions. As a group, reviewers
piloted the data extraction form on 20 randomly selected
articles. Here, each reviewer independently extracted
data from the same set of articles, then the reviewers
met as a group to discuss the pilot data extraction. These
discussions led to improvements in the clarity of data
extraction instructions.
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Information extracted from each included article

(1) General information about each article
- Article type

- Purposes of the article

- Country(ies)

« Research setting(s)

« Research design (if the article type was a protocol or a report of empirical study)

(2) Information specific to the application of PARIHS or i-PARIHS
« How PARIHS or i-PARIHS was used, selecting from

O Guiding the development of implementation strategies to deliver a clinical intervention, a quality improvement (Ql) innovation, or an evidence-

based practice project
O Informing measurement or data collection
O Informing data analysis
O Informing the interpretation or evaluation of study findings
O In other ways

« If PARIHS or i-PARIHS was used alone or in combination with other frameworks
- Conceptualizations of PARIHS or i-PARIHS core elements and sub-elements (documenting the conceptual and operational definitions, measures of

each core element)

- Relationships among PARIHS or i-PARIHS elements and sub-elements tested

« Comments or discussions around PARIHS or i-PARIHS in the article

Analysis

Analysis consisted of coding and interpretive synthesis
steps. Each reviewer (YD, AL JP, JW, YS, WB) coded a
sub-set of articles based on the data extraction results,
using predefined codes drawing on the (i-)PARIHS
framework. Each article was reviewed and independently
coded by two reviewers. The codes specified whether
the article made conceptual and/or relational contribu-
tions to the (i-)PARIHS framework and which elements/
sub-elements were involved. Reviewers also gave narra-
tive accounts of the contributions. Articles were consid-
ered to make conceptual and/or relational contributions
if they: (i) expanded the conceptualization of core (i-)
PARIHS elements, (ii) elaborated relationships among
(i-)PARIHS elements/sub-elements, or (iii) theorized the
relationships using empirical data. Articles were excluded
if they only confirmed established aspects of the (i-)PAR-
IHS framework. We excluded articles by the PARIHS
developers that focused on revision of the original PAR-
IHS framework. Two reviewers (YD and Al) reviewed the
coding results across the reviewer pairs and documented
their agreement or disagreement. Discrepancies were
discussed in meetings of all reviewers until consensus
was reached.

For our final interpretive synthesis, we only included
articles that met our criteria for conceptual and/or rela-
tional advances. Two reviewers (YD and WB) indepen-
dently conducted in-depth analysis of conceptual or
relational contributions of articles based on the narra-
tive accounts of contributions provided by reviewers in
the coding process. YD and WB documented the results
thematically according to types of contributions (con-
ceptual, relational) and element/sub-elements of the (i-)

PARIHS framework involved. The results were discussed
with all other reviewers at recurrent team meetings. The
final output, then, incorporated the outcomes of the two
independent analyses and inputs/comments from other
reviewers.

Results

Figure 1 shows our article selection process. We identi-
fied 280 articles that met the eligibility criteria for data
extraction. Of those, 37 articles met the criteria for con-
ceptual and/or relational contributions to the (i-)PAR-
IHS framework. We included these 37 articles in the final
interpretive synthesis (Table 2). Of these, 29 were empiri-
cal studies (23 qualitative studies, 3 quantitative studies,
3 mixed-methods studies), 4 were literature reviews, and
4 were theory/methodological articles. Except for one
study conducted in the construction industry, all empiri-
cal studies featuring the (i-)PARIHS were conducted
in healthcare settings including acute care/hospitals,
long-term care, primary care/community care, and US
Veterans Health Administration. Twenty-four offered
conceptual contributions, and 18 offered relationships
among core elements and/or sub-elements (5 articles
contributed in both ways).

Conceptual advances of (i-)PARIHS elements

and sub-elements

Table 3 summarizes conceptual contributions to (i-)PAR-
IHS elements/sub-elements from 24 articles reviewed.

Twelve articles advanced the conceptualization of context
Three articles proposed new context typologies with par-
ticular applicability in certain implementation situations,
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Records identified through
database searching

(n=1401)

(n=581)

Records for title and
abstract screening after
duplicates removed

—>

Y

Records excluded with reasons (n=22)
e Dissertation (n=5)

e Book chapter (n=2)

e Full text not found (n=15)

for eligibility
(n=559)

Full-text articles assessed

l

Full-text articles excluded from data extraction (n=279):
did not mention (i-)PARIHS; or mentioned or cited
(i-)PARIHS but could not be identified as using the
framework in a meaningful way or did not provide
adequate comments or discussions on the framework

extraction
(n=280)

Articles included for data

Full-text articles excluded from in-depth synthesis: used
(i-)PARIHS in a confirming way and were not deemed
making contributions to conceptual or relational aspects
of the framework (n=243)

}

Articles included in
synthesis
(n=37)

Fig. 1 Flow diagram of article selection

including implementation of complex interventions [14],
implementation of public health interventions [15], and
evidence application by nursing professionals [16].

Six empirical articles proposed conceptualiza-
tions of outer/external context [17-22]. Emphases on
sub-elements of outer/external context depended on
implementation contexts, such as external resources
(abundance or scarcity) in low-income healthcare set-
tings [22]; capacity of researchers, clinicians, and other
stakeholders for integrated knowledge translation pro-
grams [20]; societal culture for implementing public
health interventions [18]; credibility of external entities
responsible for developing or promoting clinical guide-
lines to implement a specific clinical guideline [17, 19];
and social networks and communication pathways with
external entities in sectors such as the construction
industry, where lines of information-sharing were frag-
mented and multidirectional [21].

Three empirical articles [23-25] expanded the con-
ceptualization of leadership (one sub-element of con-
text) beyond the low—high continuum in the PARIHS
framework. One article suggested conceptualizing lead-
ership as a versatile, dynamic construct that operates in
multiple ways and on multiple levels in an organization
and evolves over implementation intervals [23]. One
article detailed sub-elements under each general ele-
ment of leadership (teamwork organizational structure,

transformational leadership) in the PARIHS framework
[25]. One article suggested “balance between leadership
and management to maximize their influence on the
implementation process” as a new element of leadership
[24].

Ten articles advanced the conceptualization of facilitation
Articles extended the conceptualization of facilitation as
roles, processes, or strategies that facilitate the achieve-
ment of implementation goals [19, 26—34]. Among arti-
cles focusing on facilitation processes or strategies,
three suggested facilitation as a deliberate implementa-
tion intervention targeting evidence—context fit [19, 26,
29]. Two articles discussed holistic-oriented facilitation
through creating a psychologically safe space [30] or
establishing capacity-building mentoring relationships
[27]. One article described facilitation as four categories
of strategies—planning, restructuring, education, and
quality management—with specific facilitative actions
under each category [33].

Among articles focusing on facilitation roles, one
elaborated the conceptualization of facilitation by dis-
tinguishing between external and internal facilitation
roles and the dynamics between them [28]. One article
compared active and passive facilitation roles of national
agencies to promote innovation uptake [34]. One article
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described the role transfer process from expert to novice
facilitators [32]. One article suggested two new facilita-
tion sub-elements, facilitation intensity and facilitator
resilience, conceptualized based on the perceptions and
experiences of facilitators themselves [31].

Five articles explicitly discussed the conceptualization

of implementation success

Three articles focused on outcomes in specific imple-
mentation situations such as implementing a particu-
lar targeted evidence-based practice (EBP) [26, 35]
and implementing holistic-oriented facilitation [36].
Successful implementation of an EBP is suggested
to be reflected in three aspects: the implementation
plan and its realization, EBP innovation uptake, and
the achievement of patient and/or organizational out-
comes [26, 35]. When implementing holistic-oriented
facilitation, implementation outcomes encompass
both instrumental outcomes (improvement in system
performance and patient outcomes), and conceptual
outcomes (professional development and improve-
ment in organizational context).

Two articles addressed broader knowledge translation
outcomes [20, 37]. For example, outcomes in an inte-
grated knowledge translation project were suggested to
include health service outcomes (e.g., accomplished pro-
fessional goals and use of research), social outcomes (e.g.,
collaborations between researchers and research users),
and research outcomes (e.g., enhanced quality/relevance
of research) [20]. One article expanded the conceptual-
ization of knowledge use, categorizing it into conceptual,
instrumental, and strategic use of knowledge [37].

Finally, one article expanded the conceptualization of
evidence and suggested EBP characteristics as a new sub-
element of evidence when applying the PARIHS frame-
work in implementing programs that target a specific
EBP [26]. Two studies discussed the conceptualization of
recipients [33, 35], suggesting individual factors as a new
element [35] or “professional expectations and require-
ments” as a new sub-element of recipients [33].

Advancing understanding of relationships among (i-)
PARIHS elements

Table 4 describes contributions to relational aspects
of the (i-)PARIHS framework. Four articles pro-
vided insights into dyadic relationships (relationships
between two variables) of facilitation with other (i-)
PARIHS elements. Three of those articles discussed the
dyadic relationship of facilitation with evidence [38],
with context [38—40], or with recipients [40]. One arti-
cle discussed temporal changes in other elements in
response to facilitation [41].

Page 18 of 25

Eleven articles on individual empirical studies extended
beyond dyadic considerations to more complex relation-
ships linking core (i-)PARIHS elements (evidence, con-
text, facilitation, recipients, and their sub-elements) to
implementation outcomes [20, 35, 36, 40, 42—48]. These
articles addressed three broad relational questions:

(i) What is the relative importance of the core (i-)
PARIHS elements/sub-elements in affecting imple-
mentation outcomes? The articles identified that
evidence is necessary but not sufficient [35, 42],
leadership is necessary and sufficient [20, 40], and
impacts of facilitation and context on implementa-
tion outcomes depend on the phase of implemen-
tation [43];

(i) How do (i-)PARIHS elements/sub-elements inter-
act with one another in affecting implementation
outcomes? Articles identified that facilitation’s con-
tribution to implementation outcomes or research
use is contingent on context [45, 47, 48], that inter-
actions among context sub-elements can produce
synergy or compensation [42], and that facilitation
and context are complementary [44].

(iii) What types of facilitation do or do not work, for
whom, how, why, and in what circumstances, in
improving implementation outcomes? Articles
identified that facilitation mechanisms can be use-
fully grounded in organizational learning frame-
works [36] and that context-mechanism-outcome
configurations are feasibly grounded in realist
approaches [46].

Using research synthesis approaches, three articles
integrated (i-)PARIHS with complex system perspec-
tives and broader theoretical models in implementation
science to describe the dynamism among (i-)PARIHS
elements, particularly in the context of implementing
complex interventions [15, 49, 50]. These reports iden-
tify complexity is an inherent characteristic of each (i-)
PARIHS element and also as a component of the dynamic
relationships among these elements. The dynamism is
reflected by the non-linear, non-static, and adaptive rela-
tionships among the core elements.

Discussion

We undertook this review to determine how the concep-
tualizations of (i-)PARIHS elements/sub-elements, the
relationships between them, and dynamics among them
have advanced since publication of the critical review by
Helfrich and colleagues [9]. We observed an increasing
number of studies that applied (i-)PARIHS explicitly to
guide implementation research at different stages, from
developing implementation interventions to evaluat-
ing implementation outcomes. Although much of the
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Table 4 Relational contributions
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Relational focus

Key findings from individual articles

Sources

Relationships between facilitation and other (i-)PARIHS elements

Dyadic relationship between evidence and facilitation

Dyadic relationship between context and facilitation

Dyadic relationship between recipients and facilitation

Temporal changes in i-PARIHS elements in response to facilitation

The linkage between facilitation and evidence occurs as
internal facilitators communicate the evidence to colleagues
and this connection is described as ‘legitimizing the evidence'
and ‘informed advocacy!

Existing contextual factors help and hinder the facilitation
process directly and indirectly. The strength of the influences
of contextual factors on facilitation process fluctuates over
the implementation intervals.

There is a complex interplay between facilitation and context,
where macro and micro contextual factors contribute to
tensions associated with facilitation. Tensions can have both
positive and negative components.

Recipients impact facilitation at two stages. Recipients'learn-
ing skills (creative and analytical reasoning) and motivation
influence the early stage of facilitation which concerns
acquisition of new knowledge. Recipients’application of new
knowledge impacts the next stage of facilitation which is
intended to put the agreed decisions into action.

Facilitation changes barriers related to innovation, recipients,
and context over time as the facilitation processes progress.
Innovation, recipients, and context respond to facilitation at
different time points and to different degrees.

Relationships between (i-)PARIHS elements (evidence, context, facilitation) and implementation outcomes

Relative importance of (i-)PARIHS

elements/sub-elements

regarding necessity and sufficiency

in impacting implementation
outcomes

(i-)PARIHS elements/sub-elements
interact in affecting implementation

outcomes

Evidence is necessary but
not sufficient to influence
evidence-based practice
uptake

Leadership is necessary and
sufficient to positively imple-
mentation outcomes

The impacts of facilitation
and context on implementa-
tion outcomes depend on the
phases of implementation

Facilitation contributing to
implementation outcomes is
contingent on context

Interactions among context
sub-elements can produce
synergy or compensation

Facilitation and context are
complementary

When there is a strong belief in evidence, strength in at least
one contextual element (leadership, culture, or evaluation) is
needed for uptake to occur; when there is limited belief in the
evidence, strengths in the contextual elements unexpectedly
reinforced the resistance to change.

When the evidence is robust, uptake of the evidence is mainly
determined by individual factors (practitioners'and patients’
behaviors, attitudes, emotional responses), inter-professional
functioning, and the organization’s existing systems and
processes.

Leadership exerts the greatest influence on implementation
processes in which favorable culture and evaluation influence
facilitation only when the clinical leaders take an active role.

Leadership and capacity (infrastructure, funding, clear goals),
even in the absence of a strong knowledge translation culture,
are sufficient to achieve tangible implementation outcomes.

Phases of implementation include problem identification,
intervention design, development of implementation strategy,
and reinforcement. Leadership (not other context sub-ele-
ments) influences the phase problem identification. Facilitation
sub-elements (role of facilitator, goal/purpose, character/style,
and skills/attributes) influence all phases of implementation.

Facilitation with broad training goals in clinics with highly
organized systems (such as mental health care) is negatively
associated with evidence-based practice implementation.

Facilitation practices can yield positive impacts on research
use in settings with low ratings for leadership and culture but
where a proficient evaluation/feedback process is in place.

Facilitation practices influencing research use depends on differ-
ent combined patterns of context sub-elements (e.g., leadership,
culture, evaluation, structural resources, organizational slack)

The combination of strong context sub-elements (e.g., leader-
ship, teamwork, and communication) magnify the effect

of single elements, and a strong context sub-element may
compensate for other weaker ones.

Facilitation increases innovation uptake in settings with an
initially unreceptive context. In settings with an initially strong,
receptive context, innovation uptake is apparent despite the
absence of facilitation interventions.

Diffin et al. (2018) [38]

Diffin et al. (2018) [38];

Mekki et al. (2017) [40]

Tierney et al. (2014) [39]

Mekki et al. (2017) [40]

Gustavson et al. (2021) [41]

McCullough et al. (2015) [42]

Rycroft-Malone et al. (2013) [35]

Mekki et al. (2017) [40]

Gagliardi et al. (2014) [20]

Ward et al. (2017) [43]

Watts et al. [48]

Lo etal. (2018) [45]

Lo etal. (2021) [47]

McCullough et al. (2015) [42]

Slaughter and Estabrooks (2013)
[44]
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Table 4 (continued)

Page 20 of 25

Relational focus

Key findings from individual articles

Sources

Facilitation mechanisms
grounded in organizational
learning frameworks

What types of facilitation work
(or do not work), for whom, how,
why, and in what circumstances,
in improving implementation
outcomes

Context-mechanism-outcome
configurations grounded in
realist approaches

Holistic facilitation based on action-oriented collaborative
learning approaches fosters the development of a learning
organization in which socio-culturally mediated knowledge
spread occurred, which ultimately facilitated evidence
implementation. Specifically, holistic facilitation promotes

the re-creation of knowledge (where evidence is reshaped)

as professionals exchange their perspectives and work
collaboratively toward setting up goals; holistic facilitation
prioritizes professionals'needs and motivation, and contextual
components that are related to evidence implementation.

Three interrelated mechanisms in which facilitation impacts
implementation success has been identified: aligning the
project with the needs and expectations of facilitators and
the organization, prioritizing the project in the organization,
and fostering collective engagement by staff and stakehold-
ers. The three mechanisms together reinforce organizational
learning and facilitators’enactment of their roles over time,
which led to positive outcomes. Whether a mechanism is
triggered is contingent on context (e.g., outside regulatory
environment, stability of the internal context, and relation-
ships between internal facilitators and managers).

Westergren (2012) [36]

Rycroft-Malone et al. (2018) [46]

Theorizing the dynamism among PARIHS elements drawing on complex systems perspectives and broader theoretical models in implementation science

Complexity is an inherent characteristic of each PARIHS element and also
emerges as a component of the dynamic (non-linear, non-static, and
adaptive) relationships among these elements

The following general dynamism among complex interven-
tions, context, facilitation/facilitative implementation process,
and implementation outcomes has been identified:

- Complexity is an inherent characteristic of all the elements.
« Complexity also emerges as a component of the dynamic
relationships among these elements.

« A complex intervention is formed by its interaction with the
context at the macro, meso, and micro levels.

« Facilitation strategies respond to a full spectrum of contex-
tual factors (from the inner to outer context), which will in
turn reshape the intervention.

«Inner and outer context is never static, and the implementa-
tion of facilitation strategies and assimilation of the interven-
tion generally alter the context.

+ Changes in contextual factors should be evaluated as an
outcome, as referred to as proximal contextual outcomes,
besides distal intervention outcomes.

« Implementation process plays as a stand-alone component
(described as socially mediated processes that are frequently
qualified as facilitative).

« Elements respond to one another intentionally or organi-
cally, and their relationships evolve as the intervention is
moved through the phases of preparation, introduction,
activation, and integration toward adoption.

Pfadenhauer et al. (2017) [15];
Mills et al. (2019) [49];
Dryden-Palmer et al. (2020) [50]

(i-)PARIHS literature confirmed what is set out in the
(i-)PARIHS framework, we identified some articles that
offered conceptual and relational advances. Here we
discuss contributions added by those articles to the (i-)
PARIHS framework. We also offer directions to further
advance the frameworks.

Steps toward conceptual clarity and comprehensiveness

The articles included in this review addressed conceptual
expansion of all the core (i-)PARIHS elements with most
emphasis placed on context (particularly outer context
and leadership), facilitation, and implementation suc-
cesses. Some conceptual limitations noted for the origi-
nal PARIHS framework were resolved with the revised
i-PARIHS framework [11, 12], but we highlight persisting

concerns about conceptualization of some concepts that
need to be further developed.

Although the concepts of evidence/innovations and
recipients were not discussed frequently, we see the intro-
duction of ‘implementable’ characteristics of evidence
in the article by Stetler et al. [26] as promising, along
with Rycroft-Malone et al’s [35] suggestion of including
individual recipients’ characteristics as a new element.
Findings from these two articles offered implications
for developing the revised i-PARIHS framework where
evidence is conceptualized as a new concept innovation
and recipients is added as a stand-alone element [26, 35].
Explicit definitions of and differentiation between various
implementable characteristics of evidence/innovations
have rendered this concept more measurable. Inclusion
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of recipients as a core element has improved the explana-
tory power of the framework. Nevertheless, we note that
these two concepts received less attention than other (i-)
PARIHS concepts in diagnostic assessments or process
evaluations in implementation studies, and these con-
cepts’ operational definitions remain to be developed.

The most obvious advance in conceptual develop-
ment relates to the concept of context. A number of arti-
cles usefully distinguish between the influences of inner
and outer context and consider the importance of outer
context to implementation [14, 15, 17-22]. This work is
commendable and necessary. However, the considerable
variation in how outer context was conceptualized (rang-
ing from the influences of specific extra-organizational
entities such as guideline-producing organizations to var-
ious levels of ‘contextual trust’ ascribed to broad political
and economic characteristics), and the under-developed
evaluative approaches of outer context, make it difficult at
this stage to determine its effects on implementation.

The conceptualization of leadership (one sub-element of
context) is discussed widely. Several articles suggest con-
ceptualizing leadership as a multifaced construct beyond a
low—high continuum [14-16, 23]. Despite the conceptual
insight, we note a lack of empirical studies that explored
typologies of leadership to address the issues associated
with the low—high-continuum approach. Another insight
into conceptualization of leadership is the suggestion
of describing leadership as perceived by clinical leaders
themselves (such as care managers). This could uncover
an often-overlooked aspect of leadership—the balance
between management and leadership and the dual roles
of a clinical leader in management tasks and in leading
changes [24, 25]. This has not been studied widely. We sug-
gest future research to further examine leadership from the
lens of clinical leaders and differentiate between leadership
and management. Moreover, other sub-elements of context
at the local (micro) or organizational (meso) level, such as
culture, learning environment, and evaluation and feedback
process, need to be further studied. These sub-elements of
context are central to implantation research and yet to be
explicitly conceptualized and operationalized.

Expansion of the concepts of facilitation and implemen-
tation success are major contributions to the literature
over the past decade. We found it helpful to distinguish
between different types of implementation contexts when
defining facilitation and implementation success, as was
attempted in several articles we reviewed. These arti-
cles examined two types of implementation contexts.
One implemented a targeted EPB or clinical intervention
through explicit task-oriented facilitation strategies that
aimed for specific clinical outcomes [19, 26, 29, 35]. The
other focused on holistic-oriented facilitation that aimed
to generally enhance organizational context and staff’s
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attitudes and behaviors [27, 30, 36]. Facilitation and imple-
mentation success were conceptualized differently: narrow
and project-specific in the first context versus broad and
organization-wide in the second.

The conceptualization of facilitation has expanded
beyond internal facilitation roles and processes to address
the dynamics between internal and external facilitation
[28] and the process of transferring facilitation skills from
expert to novice facilitators [32]. This research area needs
more attention, given the growing application of complex
innovations that involve multiple players from internal
and external organizations and facilitators with different
levels of facilitation skills. Another important research
agenda is to understand the concept of facilitation from
the perspectives, perceptions, and experiences of facili-
tators themselves, which will provide a different lens to
examine facilitation and its relationship to implementa-
tion outcomes [31].

Similarly, the concept of implementation success has
expanded to include conceptualizations at different lev-
els of analysis: broadly at system or organization levels
and more narrowly at the level of work units or projects
[20, 37]. The literature advocates for comprehensive
measures of outcomes at different stages of implemen-
tation rather than merely outcome measures at the final
stage. Theory-driven formative or process evaluations
were frequently recommended [20, 26, 35-37]. We sug-
gest that classifying implementation success to incorpo-
rate levels of analysis and implementation stages would
facilitate conceptualization of the (broad) concept of
implementation success.

Relational insights
Several articles explicitly attempted to improve our under-
standing of the complex relationships among (i-)PARIHS
elements/sub-elements. Nonetheless, more empirical
research is needed to theorize the relationships through
actively using empirical data and carefully clarifying the
range of specific instances to which findings apply. As
suggested by Kislov et al. in 2019 [51], knowledge will
advance with theoretical informative research (in addition
to mere theoretical informed research) based on theorizing
practices, instead of using the (i-)PARIHS framework as
heuristic tools. Here we discuss theoretical and methodo-
logical considerations for researchers to further theorize
relationships between (i-)PARIHS elements/sub-elements.
Articles articulating dyadic relationships of facilitation
with either of the other three elements (evidence/innovation,
context, recipients) shed some light on the role of facilita-
tion as the active ingredient in integrating other elements
through bidirectional (rather than unidirectional) rela-
tionships unfolding at different levels (macro, meso, and
micro) and at different stages (temporal dynamic) [38—40].
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However, research was lacking that thoroughly examined
relationships of facilitation with all other elements. In addi-
tion, a lack of longitudinal quantitative designs hindered a
systematic understanding of the temporal dynamics among
the (i-)PARIHS elements and how they correspond to dif-
ferent stages of an implementation process. More investiga-
tion at the sub-element level is also needed to understand
more granular relationships, such as how links of facilitation
to leadership (one sub-element of context) might differ from
links of facilitation to evaluation (another sub-element of
context).

Some articles [20, 35, 36, 40, 42—48] extended beyond
dyadic relationships to more complex relationships that
linked implementation outcomes with (i-)PARIHS core ele-
ments (evidence, context, facilitation, recipients, and their
sub-elements). These articles provided three important
implications for future research to establish the relational
propositions. First, it continues to be important for future
studies to systematically examine the necessity and suf-
ficiency of (i-)PARIHS elements/sub-elements in relation
to implementation outcomes. More empirical research is
needed to verify the findings synthesized from these arti-
cles on the necessity and sufficiency of some elements or
sub-elements. For example, evidence (specifically belief
in quality of evidence) was viewed as a necessary but not
sufficient factor [35, 42], and leadership (one sub-element
of context) was found as a necessary and sufficient deter-
minant of positive implementation outcomes [20, 40]. The
primacy of other elements/sub-elements also needs inves-
tigation. Studies we reviewed that examined necessary and
sufficient factors for implementation success all applied
qualitative methods, but we recommend future quantita-
tive research to systematically examine primary ‘differ-
ence makers’ in an implementation process. Advances in
quantitative methods such as configurational comparative
analysis have enabled researchers to quantify the causal
complexity in implementation research [52].

Second, an important research agenda is to clarify the
interactive relationships among (i-)PARIHS elements/
sub-elements and the effects of these interactions on
implementation outcomes. Interactions among ele-
ments and sub-elements may exert complementary,
synergistic, or buffering effects on implementation
outcomes [42, 44, 45, 47, 48]. Some quantitative stud-
ies we reviewed offer good examples of using basic and
advanced statistical interaction analyses to quantify the
interactive complexities among (i-)PARIHS elements/
sub-elements [45, 47]. However, much more empiri-
cal research is still needed to uncover underlying cas-
ual structures that explain why the interactions occur.
More advanced quantitative methods such as structural
equation modeling techniques might be used to pursue
advanced relational studies [53].
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Third, research focusing on mechanism-based explana-
tions has enormous scientific and practical value, given
the increasing complexity and variability of facilitation/
implementation interventions that unfold in diverse and
changing contexts. Two articles [36, 46] illustrate that facili-
tation influences implementation outcomes through more
than one mechanism. Complexities embedded in facilita-
tion mechanisms call for integration of (i-)PARIHS with
other theoretical and methodological perspectives and
tools to provide mechanism-based explanations. For exam-
ple, organizational learning frameworks [36] and a realist-
informed approach [46] were used in combination with
the (i-)PARIHS framework to explain what/how/why/for
whom a facilitation intervention works and to develop con-
text-mechanism—outcome configurations (referred to as
realist-informed contingent explanations). Only a few stud-
ies [36, 46] offer mechanism-based explanations. This form
of research requires in-depth, extensive process evaluations
and often includes modeling techniques such as structural
equation modeling and configurational comparative analy-
sis to draw quantitative conclusions. Nonetheless, pro-
cess evaluations and mechanism-based explanations offer
great promise. Outcome measures alone may lead to false
negative conclusions on the effectiveness of facilitation/
implementation interventions and effects of clinical inter-
ventions or evidence-based practice being implemented.

Some articles integrated the (i-)PARIHS framework
with complex system perspectives and broader theoretical
knowledge in implementation science and other disciplines
[15, 49, 50]. These articles strengthened our understanding
of the dynamism among (i-)PARIHS elements that unfold
at multiple levels of context (macro, meso, micro) and at
different stages of an implementation process [15, 49, 50].
These articles developed more comprehensive models that
varied in levels of abstraction and generalizability, from
a logic model/program theory [49] to a conceptual model
that synthesized and consolidated existing theoretical and
empirical findings [15, 50]. These integrated models might
support developing mid-range theories, which are seen as
critical for implementation science because they gener-
ate testable propositions and provide practically adequate
explanations applicable to a specified set of contexts [51].
However, the utility of the integrated models generated in
these articles needs validation with empirical data.

Limitations of this review

Some limitations of this critical review must be noted.
First, we included only peer-reviewed published research
in English. We might have omitted important work apply-
ing the (i-)PARIHS framework that was published as gray
literature or in different languages. Second, our review
focused only on articles and studies applying the (i-)PAR-
IHS framework. Implications of the conceptualizations of
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and relationships among the core implementation con-
structs are not generalizable broadly for implementation
science. Researchers who seek to elaborate the concep-
tualization of these the core implementation constructs
more generally may also want to draw on other concep-
tual and theoretical models in implementation science or
other disciplines, as suggested by Nielsen [54]. Third, the
scope of included articles was wide and the applicability
of broad findings to specific healthcare settings is dif-
ficult to determine. Finally, although a critical interpre-
tive synthesis approach (which was initially developed to
synthesize evidence related to concept and theory devel-
opment from both qualitative and quantitative research)
was better suited for the purpose of this review than
other synthesis methods, this method is not without limi-
tations. One limitation of a critical interpretive synthesis
that has been noted is the low reproducibility of its pro-
tocols and findings as a different team using the same set
of articles might produce different synthesis results and
different interpretation of findings [13]. We used a team
consensus-based decision-making approach and worked
to maintain transparency in documenting study steps to
mitigate the limitation of low reproducibility.

Conclusions

We reviewed the last decade of implementation research
articles predicated on the (i-)PARIHS framework. We
used critical interpretive synthesis to identify conceptual
and relational advances in the frameworks. We found
conceptual expansion of all core (i-)PARIHS elements
with most emphasis on context (particularly outer con-
text and one of the key elements of context—leadership),
facilitation, and implementation success. Articles also
gave insights into the complex relationships and rela-
tional dynamism among these elements, characterized as
contingent, interactive, multilevel, and temporal effects.
We propose several directions to further advance the (i-)
PARIHS framework:

1. We suggest that conceptualization of core (i-)PAR-
IHS elements (particularly evidence/innovation and
recipients) need to be further developed by specify-
ing conceptual and operational definitions of under-
lying sub-elements.

2. Relationships among (i-)PARIHS elements/sub-ele-
ments need to be further elaborated through empiri-
cal studies that consider the situational contingencies
for relationships.

3. To provide theoretically and practically meaning-
ful indications, research needs to address relational
and causal complexities. This will require examining
necessity and sufficiency of (i-)PARIHS elements/
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sub-elements in relation to implementation out-
comes, interactions among elements, and mecha-
nism-based explanations.

4. More quantitative methods, such as configurational
comparative analysis [52] and structural equation
modeling techniques [53], may be used to quantify
causal complexities.
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