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Abstract

Background: Guidelines aim to support evidence-informed practice but are inconsistently used without implemen-
tation strategies. Our prior scoping review revealed that guideline implementation interventions were not selected
and tailored based on processes known to enhance guideline uptake and impact. The purpose of this study was to
update the prior scoping review.

Methods: We searched MEDLINE, EMBASE, AMED, CINAHL, Scopus, and the Cochrane Database of Systematic
Reviews for studies published from 2014 to January 2021 that evaluated guideline implementation interventions. We
screened studies in triplicate and extracted data in duplicate. We reported study and intervention characteristics and
studies that achieved impact with summary statistics.

Results: We included 118 studies that implemented guidelines on 16 clinical topics. With regard to implementa-
tion planning, 21% of studies referred to theories or frameworks, 50% pre-identified implementation barriers, and
36% engaged stakeholders in selecting or tailoring interventions. Studies that employed frameworks (n=25) most
often used the theoretical domains framework (28%) or social cognitive theory (28%). Those that pre-identified bar-
riers (n=>59) most often consulted literature (60%). Those that engaged stakeholders (n=42) most often consulted
healthcare professionals (79%). Common interventions included educating professionals about guidelines (44%) and
information systems/technology (41%). Most studies employed multi-faceted interventions (75%). A total of 97 (82%)
studies achieved impact (improvements in one or more reported outcomes) including 10 (40% of 25) studies that
employed frameworks, 28 (47.45% of 59) studies that pre-identified barriers, 22 (52.38% of 42) studies that engaged
stakeholders, and 21 (70% of 30) studies that employed single interventions.

Conclusions: Compared to our prior review, this review found that more studies used processes to select and

tailor interventions, and a wider array of types of interventions across the Mazza taxonomy. Given that most stud-

ies achieved impact, this might reinforce the need for implementation planning. However, even studies that did not
plan implementation achieved impact. Similarly, even single interventions achieved impact. Thus, a future systematic
review based on this data is warranted to establish if the use of frameworks, barrier identification, stakeholder engage-
ment, and multi-faceted interventions are associated with impact.

Trial registration: The protocol was registered with Open Science Framework (https://osf.io/4nxpr) and published in
JBI Evidence Synthesis.
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Contributions to the literature

o By including guidelines on any clinical topic, this
review of 118 studies published between 2014 and
2021 provides a comprehensive picture of implemen-
tation planning practices.

» Compared to an earlier version, this updated review
found that guidelines are implemented with a broader
range of interventions types and that more interven-
tions are selected and tailored based on frameworks,
pre-identifying barriers, and stakeholder engage-
ment.

» However, even studies that did not employ these
approaches achieved impact, raising important ques-
tions about their value that can only be answered
through a future systematic review based on this
data.

Background

Clinical practice guidelines include recommendations
that are based on the best available evidence and are
intended to optimize patient care [1, 2]. Given that
guidelines support evidence-informed decision mak-
ing and reduce practice variations, they are essential for
planning, delivering, and improving high-quality health
care [3]. However, policy and practice are not consist-
ently informed by evidence-based clinical practice
guidelines, which can lead to suboptimal care and inap-
propriate use of health care resources [4-7].

It is known that guideline implementation is a com-
plex process that is often hindered by a variety of
individual-, organisational-, and system-level barriers
[8—11]. Common barriers identified across countries
include, for example, limited knowledge of and negative
attitudes toward existing guidelines, and lack of manag-
ers’ support for guideline implementation [12, 13].

Despite many barriers, guideline implementation is
increasingly recognized as a process crucial to improv-
ing healthcare quality. Existing reviews have focused on
specific clinical disciplines such as nursing and occupa-
tional therapy [14, 15], medical areas including cancer
and venous thromboembolism prevention [16, 17], bar-
riers of guideline implementation [18, 19], or specific
topics such as the role of middle managers, nudge strat-
egies, and de-implementation strategies [20—22].

Considerable knowledge is now available on how
to optimize guideline implementation and uptake.
Research shows that implementation interventions
selected and tailored according to pre-identified barri-
ers, theory, and/or stakeholder engagement can opti-
mize guideline implementation and uptake [8, 23-25].
For example, a Cochrane review by Baker et al. of 26
randomized controlled trials (RCTs) revealed that tai-
loring interventions to overcome barriers was more
likely to improve professional practice compared to no
intervention or dissemination of guidelines [23]. Flot-
torp et al. employed rigorous methods to compile and
establish consensus on a framework of 57 barriers of
guideline implementation organized in 7 broad catego-
ries that implementers can use to help identify barri-
ers [8]. Kim et al. first synthesized published research,
then interviewed international guideline developers to
compile strategies for integrating patient preferences
in guidelines, an approach shown to improve relevance
and uptake of recommendations [24]. Gagliardi et al.
conducted a series of studies that identified and then
elaborated on the concept of guideline implementa-
bility, referring to content included in or with guide-
lines such as implementation instructions or tools that
can help users to implement recommendations [25].
Squires et al. conducted a meta-review of 25 reviews
demonstrating that single interventions were as capa-
ble as multifaceted interventions of achieving positive
impact [26]. To examine if and how guidelines were
implemented based on these principles, the Guidelines
International Network Implementation Working Group
published a scoping review in 2015 on trends in guide-
line implementation [27]. The review included 32 stud-
ies published between 2004 and 2013. Most included
studies employed educational meetings or materials
targeted at patients and/or healthcare professionals
rather than a range of implementation interventions
selected and tailored according to pre-identified barri-
ers, theory, and/or stakeholder engagement, approaches
proven to optimize guideline implementation and
uptake [8, 23-25]. The study also revealed inconsistent
impact on patient and healthcare professional knowl-
edge or behaviour, or clinical outcomes, possibly due
to sub-optimal implementation. Moreover, the review
included studies of guideline implementation in only
four health topics (arthritis, diabetes, colorectal cancer,
and heart failure), which resulted in few eligible studies
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and limited ability to identify trends in guideline imple-
mentation over time.

In the 8 years that have passed since literature searches
were conducted for the 2015 scoping review, research
continues to show that many patients do not access or
experience guideline-recommended care. For example,
11 to 45% of American asthma specialists and primary
care clinicians complied with asthma guidelines [28],
43 to 62% of 369,251 people from 20 countries achieved
diabetes guideline targets [6], 44% of 30,113 Ameri-
cans at high risk of hepatitis C virus received testing as
per guidelines [29], and 36% of 414,851 Americans at 31
institutions did not receive recommended perioperative
antibiotic prophylaxis [30]. Hence, further knowledge
is needed to understand if guideline implementers are
employing aforementioned strategies known to improve
use of guidelines and realize associated benefits. The pur-
pose of this study was to update and expand the 2015
scoping review [27]. The aim was to assess trends in
guideline implementation, including the implementation
strategies or interventions (hereafter, “interventions”)
used, the implementation planning approaches employed
for selecting and/or tailoring interventions, and the
impact on patient or healthcare professional knowledge,
behavior, or clinical outcomes.

The following research questions were investigated:

o What approaches were used for implementation
planning (i.e., pre-identified barriers, use of frame-
works, or stakeholder engagement)?

« What interventions have been used to implement
guidelines in any healthcare context?

+ Do implementation planning approaches (pre-iden-
tify barriers, use of frameworks, stakeholder engage-
ment) or multi-faceted interventions appear to lead
to positive impact?

Methods

Approach

The scoping review methodological approach was guided
by Arksey and O’Malley’s framework and the JBI Man-
ual for Evidence Synthesis and is reported according to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Scoping Review (PRISMA-ScR) rec-
ommendations [31-35], see supplementary file 1 for the
completed PRISMA-ScR checklist. A detailed protocol of
this scoping review was published in JBI Evidence Syn-
thesis [36]. The authors are members of the Guidelines
International Network Implementation Working Group.
The purpose of a scoping review is to explore what data
is available on a certain topic, as well as whether there
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is sufficient data available for a more robust systematic
review.

Eligibility criteria

Supplementary file 2 details inclusion and exclusion
criteria. In brief, studies were eligible if they evalu-
ated the impact of guideline implementation interven-
tions. Guidelines were defined as documents intended
to optimize patient care that include recommenda-
tions informed by the best available evidence and an
assessment of the benefits and harms of alternative care
options [1, 2]. In case studies reported a local guideline,
the research team investigated whether these clearly
reflected and referenced (inter)national guidelines or
were developed according to recognized methods, such
as a literature review of the available evidence. Guidelines
were considered for inclusion where they target patients
aged 18 or older (and/or family or carers) or clinicians
(physicians, nurses, allied health) of any specialty. Stud-
ies were eligible if they were conducted in primary or
secondary/tertiary (hospital inpatient, outpatient, emer-
gency) healthcare settings and published in English,
French, or German (languages that could be translated by
members of the research team). All authors contributed
to development of the eligibility criteria, and two review-
ers (AG and SP) further refined criteria based on review
of the first 100 search results.

Search strategy

The search strategy (supplementary file 3) was based
on that used for the 2015 scoping review [27] and was
updated based on input from the research team and a
medical librarian, in accordance with Peer Review of
Electronic Search Strategies (PRESS) criteria [37]. AG
executed searches in MEDLINE, EMBASE, AMED (all
Ovid), CINAHL (EBSCOhost), Scopus, and the Cochrane
Database of Systematic Reviews. Articles published from
2014 to January 2021 were included to capture relevant
studies published subsequent to the execution of searches
for the 2015 scoping review [27].

Study selection

One researcher (AG) uploaded search results into Covi-
dence (Veritas Health Innovation, Melbourne, Aus-
tralia) to remove duplicates. To prepare for screening, all
screeners reviewed the 2015 publication [27], updated
screening criteria, and an Excel file in which AG anno-
tated screening decisions for the first 100 search results.
Titles and abstracts were independently screened by
two reviewers (SP, SB, AR, JM, PG, ES, MC, ZM, or AG)
against the eligibility criteria. Selected titles and abstracts
were additionally screened by a third reviewer (AG
or SP). Potentially relevant papers were retrieved and
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imported into Covidence. The full text of selected papers
was assessed by two independent reviewers (AG and SP),
who noted reasons for exclusion.

Data extraction and analysis

Data was extracted from included papers by one
researcher (SP, SB, AR, JM, PG, ES, MC, ZM, TK, EN,
LPR, LK, or AG) and verified by a second researcher (KS).
KS discussed any uncertainties or discrepancies with a
third independent reviewer (AG or SP). The data extrac-
tion template, based on that used in the 2015 review
[27] and a few additional items added by the research
team, included study characteristics, guideline topic,
study objective(s), implementation planning approaches
for selecting implementation interventions (including
the underpinning theories and frameworks, tailoring
to pre-identified barriers, stakeholder engagement, or
co-design processes), characteristics of the intervention
(target group, single versus multi-faceted, type, content,
format, delivery mode, timing, and involved personnel),
and impact of interventions. Guideline topics were cat-
egorized according to the ICD-11 for Mortality and Mor-
bidity Statistics (ICD-11 MMS) version 02/2022 disease
categories [38]. Theories and frameworks were grouped
as per Nilsen’s literature review in Implementation Sci-
ence [39]. Guideline implementation interventions were
labeled according to the modified Mazza et al. taxonomy
[40] that was expanded in the 2015 scoping review [27].
The taxonomy categorizes 51 interventions organized
into five groups: professional, financial, organisational,
structural changes, and regulatory [27, 41]. We extracted
outcomes as reported by the authors to understand the
impact of the intervention employed on each study,
where the impact referred to improvements on patient
or healthcare professional cognitive (e.g., beliefs, knowl-
edge), behavioral (e.g., prescribing, self-management), or
clinical (e.g., physiological measures) outcomes. As noted
above in Approach, one purpose of a scoping review is
to describe literature on a given topic, and in so doing,
identify whether a future systematic review involving
complex statistical analyses is feasible. Therefore, we
described impact according to three broad categories:
positive impact—studies that achieved improvements
in all outcomes reported; mixed impact—studies that
achieved improvements in some but not all outcomes
reported; and no impact—studies that did not achieve
improvement in any reported outcomes. Included studies
were not appraised for methodological quality or risk of
bias as this is not customary for scoping reviews. How-
ever, we indirectly addressed study quality by assessing
and reporting research design, use of models, theories or
frameworks, and thoroughness by which interventions
were described.
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Data analysis included developing summary statistics
and frequency counts. KS developed summary tables
and SP used this information to do descriptive statis-
tics in IBM SPSS statistics (version 28.0.1.0). To identify
possible associations between implementation planning
and impact/outcomes that could be evaluated in a future
systematic review, we counted the number of studies
that did or did not achieve improvement in reported
outcomes.

Results

Search results

The literature search resulted in 15,853 articles (Fig. 1).
After removal of duplicates, 11,875 studies were not
eligible and 384 were retrieved as potentially relevant.
Of these, 208 articles were excluded by two additional
reviewers because they did not meet the inclusion crite-
ria. Of the 176 full-text articles acquired and screened, 58
were excluded due to a variety of reasons described in the
PRISMA flow diagram, such as the absence of a formal
guideline and the impact of the intervention not evalu-
ated. As a result, 118 studies were eligible for review.
Details of all included studies are available in supplemen-
tary file 4, references [42—159].

Characteristics of included studies

The highest number of studies were conducted in the
USA (44, 37.3%), followed by the Netherlands (12,
10.2%), Australia (11, 9.3%), the UK (8, 6.8%), and Canada
(7, 5.9%). With respect to research design, most studies
involved an RCT (39, 33.1%), (cross-sectional) pre- and
post-design (31, 26.3%) or a cohort study (18, 15.3%).
Regarding study objectives, the majority of the eligible
studies were undertaken to promote compliance with
existing guidelines for quality improvement (106, 89.8%).
Twelve studies (10.2%) implemented a newly developed
or updated guideline. The guidelines in the included stud-
ies addressed the following 16 clinical topics: Diseases of
the circulatory system (25, 21.2%); neoplasms (12, 10.2%);
endocrine, nutritional, or metabolic diseases (12, 10.2%);
mental, behavioral, or neurodevelopmental disorders
(9, 7.6%); diseases of the respiratory system (8, 6.8%);
injury, poisoning, or certain other consequences of exter-
nal causes (7, 5.9%); factors influencing health status or
contact with health services (7, 5.9%); certain infectious
or parasitic diseases (6, 5.1%); diseases of the musculo-
skeletal system or connective tissue (6, 5.1%); diseases of
the genitourinary system (4, 3.4%); diseases of the nerv-
ous system (3, 2.5%); diseases of the digestive system (3,
2.5%); external causes of morbidity or mortality (2, 1.7%);
diseases of the skin (1, 0.8%); pregnancy, childbirth, or
the puerperium (1, 0.8%); and symptoms, signs, or clini-
cal findings, not elsewhere classified (12, 10.2%).
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MEDLINE EMBASE CINAHL AMED Cochrane Scopus
(n=4414) (n=7735) (n=2313) (n=64) Library (n=74)
(n=253)
Total number of titles/abstracts screened after duplicates removed Titles/abstracts
_ — excluded
(n=12259)
l (n=11875)
Titles/abstracts considered relevant Titles/abstracts
(n = 384) —_— excluded by SP and
- ARG (n = 208)

l

Full text articles acquired and

Full text articles excluded (n = 58)

screened e No formal guideline exists (n =17)
(n=176) e Target-setting/recipients not eligible (n =
15)
l — ¢ Did not evaluate an intervention (n = 13)

e No eligible outcomes evaluated (n=9)

e  Only described determinants of guideline
Studies included in the : - .
) use (n=2)
FEVIEW e Not translatable to English by the study
(n=118) -
team(n=2)

Fig. 1 PRISMA flow diagram of search results

Implementation planning approaches

Table 1 summarizes the number of studies that selected
or tailored implementation interventions based on
pre-identified barriers, the use of frameworks and/or
employed stakeholder engagement.

Theories and frameworks

Of the 118 eligible studies, 25 (21.2%) of those employed
a least one theory or framework, as described by Nilsen
[39]. Seven studies (28%) used a “process model,” which
can help to understand all specific steps involved in the
process of translating research into practice. Ten studies
(40%) employed a “determinant framework,” which can
help to explore all barriers and enablers that influence
implementation outcomes. Fifteen studies (60%) utilised
a “classic theory,” which is a theory that originates from
fields external to implementation science, such as psy-
chology, but can be applied to provide understanding
of aspects of implementation. Seven studies (28%) used
an “implementation theory;” that has been developed by
implementation researchers to help explore explanations
of certain implementation aspects. Only one study (4%)
employed an “evaluation framework,” which focuses on
the evaluation of implementation outcomes. Of the 11

distinct theories and frameworks, most frequently used
were the theoretical domains framework TDF (7, 28%
of 25), to identify implementation barriers and enablers
[48, 68, 70, 74, 85, 105, 132], and social cognitive theories
(7, 28%), to provide understanding and explanation of
aspects of implementation [61, 62, 86, 93, 114, 135, 155].
Seven (28% of 25) studies used more than one theory or
framework. Besides the theories and frameworks as cat-
egorized by Nilsen [39], the Plan-Do-Study-Act (PDSA)
cycle was used in 11 studies [42, 45, 51, 55, 65, 90, 94,
103, 114, 140, 143], the UK Medical Research Council
framework for complex interventions [171] and a pro-
gram logic model were both used in 1 study, respectively
[93] and [118].

Pre-identified barriers and tailoring

Fifty-nine (50% of 118) studies identified one or more
barriers. Most frequently, barriers were identified by the
literature (33, 55.9% of 59), surveys (16, 27.1%), group
discussions (11, 18.6%), and interviews (10, 16.9%).
Twenty-three (39%) studies used more than one method
to identify barriers. Seven (11.9%) studies identified bar-
riers but did not specify how that was done. Of the 59
studies that pre-identified barriers, 38 (64.4% of 59) of
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Table 1 Implementation planning approaches for selecting and tailoring interventions

Implementation planning approach Details about the planning approach  References Total studies (n, %
of studies using the
approach)

Theories & frameworks used Process models

25/1181(21.2%) - Implementation of change model by [62, 67, 85, 86, 105] 5 (20%)

Grol and Wensing [160]
- Knowledge-to-Action Framework [161]  [58, 151] 2 (8%)
Determinant frameworks
- Theoretical Domains Framework [162] [48, 68,70, 74,85,105,132] 7 (28%)
« Consolidated Framework for Implemen- [56, 137] 2 (8%)
tation Research (CFIR) [163]
« Promoting Action on Research Imple-[74] 1 (4%)

mentation (PARIHS) framework [164]
Classic theories

- Social cognitive theories [61, 62, 86, 93, 114, 135, 155] 7 (28%)
« Theory of reasoned action [165] [56,86,117,134,152] 5(20%)
- Theory of diffusion [166] [68, 86, 135] 3(12%)
Implementation theories
- Normalization process theory [167] [85, 105] 2 (8%)
- Capability, opportunity, motivation— [52,85, 103, 105, 132] 5 (20%)

behavior (COM-B) model/behavior
change wheel [168]

Evaluation frameworks

« Reach, Effectives, Adoption, IMplementa- [94] 1 (4%)
tion (RE-AIM) framework [169]
Barriers pre-identified Through the literature [49, 52,54, 56, 58,60-62,72,73,76,87, 33 (55.9%)
59/118 (50%) 89,95,98,99, 101,102,111, 116, 119,

121-123,125,131,134, 147,148,151,
153,156, 158]

Surveys/questionnaires [48, 56,62,67,68,70,76,78,79,89, 106, 16 (27.1%)
107,118,123,145,151]
Group discussions [42,45,93,103, 114,118,123, 132,137, 11 (18.6%)
141, 150]
Interviews [44,48,68,70,79,89,118,123,132,144] 10 (16.9%)
Focus groups [56,62,78,97,103,116, 118,123, 141] 9 (15.3%)
Observations [76,99,103,131, 141] 5 (8.5%)
Delphi technique [86] 1(1.7%)
Method not reported [87,93,100, 119,130, 151, 152] 7 (11.9%)
Intervention tailored to pre-identified Behaviour change wheel [170] [52, 85, 103, 105, 132] 5(13.2%)
barriers , Method not reported [42, 45,56, 60, 62, 67,68, 70,76,78,79, 33 (86.8%)
38/118 (32.2%) 86, 89,98, 100, 102, 106,107, 111, 114,
116,118,119,121,123,130, 131,134,
137,141,151, 152,158]
Stakeholder engagement Co-design with professionals:
42/118 (35.6%) - Group discussions [45,52,55,58, 59, 65,77, 84,94,97,103, 23 (548%)
119,125,128,131,132,137, 141,147,
149-151, 153]
« Interviews [79] 1(2.4%)
- Focus groups [99] 1(2.4%)
+ Method not reported [42,87,102,118,127, 148,158, 159] 8 (19%)
Co-design with professionals & patients
- Group discussions [85,89,93,123,152] 5(11.9%)
- Method not reported [106, 126] 2 (4.8%)

Co-design with patients
- Group discussions [98, 105] 2 (4.8%)
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those reported that they tailored their intervention to
address the barriers. Of those, most did not report which
method they used to map pre-identified barriers to
implementation interventions, while 5 (13.2% of 38) stud-
ies referenced the Behaviour Change Wheel [170].

Stakeholder engagement

Stakeholder engagement was employed in 42 (35.6% of
118) studies. Most of the studies referred to co-designing
components of their implementation interventions with
professionals (33, 78.6% of 42). A smaller number of stud-
ies included engagement with patients (2, 4.8%) or with
both professionals and patients (7, 16.7%). The majority
of the stakeholder engagement sessions were based on
group discussions (30, 71.4%). Ten studies (23.8%) did
not specify the method that they used to engage stake-
holders. In most studies, detailed information was lack-
ing about the extent of stakeholder engagement and
how the stakeholder engagement informed intervention
selection or design. There were only 3 studies (7.1%) in
which the intervention was entirely based on stakeholder
engagement [84, 131, 150].

Various implementation planning approaches were
used in complementary ways. Twelve of the included
studies (10.2%) combined pre-identified barriers with
tailoring of the intervention and stakeholder engage-
ment [42, 45, 79, 89, 98, 106, 118, 119, 131, 141, 158].
Nine of the included studies (7.6%) employed a theory or
framework, pre-identified barriers, and tailoring [48, 56,
62, 67, 68, 70, 86, 114, 134]. Eight studies entailed pre-
identified barriers and stakeholder engagement [87, 97,
99, 125, 147, 148, 150, 153]. One study included a theory
or framework, pre-identified barriers, and stakeholder
engagement [93], while another study incorporated a
framework and stakeholder engagement [94]. Nine of the
included studies (7.6%) used all implementation planning
approaches in their study [52, 58, 85, 103, 105, 132, 137,
151, 152].

Implementation interventions

Table 2 summarizes the implementation interventions
used in included studies according to the modified
Mazza et al. taxonomy [40]. The majority of the stud-
ies involved a multi-faceted (88, 74.6%) rather than a
single (30, 25.4%) intervention. Multi-faceted interven-
tions included a mean of 5 interventions (range 2 to 13).
Overall, 40 of the 52 distinct interventions types were
employed from the modified Mazza taxonomy of guide-
line implementation strategies. The most frequently used
types of interventions were educating groups of profes-
sionals about guideline intent and benefits (52, 44.1%),
information/communication technology (48, 40.7%), and
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providing feedback to professionals on compliance (40,
33.9%).

Impact on knowledge, behavior, and outcomes

The majority of studies (66, 55.9%) achieved posi-
tive impact, referring to improvements in all outcomes
reported, and 31 (26.3%) studies achieved mixed impact,
referring to improvement in some but not all outcomes
reported. Overall, 97 (82.2%) studies achieved positive
impact on one or more reported outcomes.

The most frequently reported impact was healthcare
professionals’ behavior (e.g., medication prescribing) (60,
50.8%), see Table 3. Twenty-nine studies (24.6%) targeted
both patient/family and healthcare professional related
outcomes.

The interventions did not report any iatrogenic effects
or unintended consequences. Two studies reported nega-
tive effects on one of their secondary outcome measures
[68, 89].

Factors influencing impact

Implementation planning approaches and multi-faceted
interventions do not appear to be possibly associated
with positive impact (see Table 4), given that there is not
a big difference in number of studies with overall posi-
tive impact versus mixed or no impact. Studied that used
a theory or framework showed only slightly more fre-
quently mixed or no change in study results (12.7%) in
comparison to overall positive study impact (8.5%). The
same can be said about pre-identified barriers, 26.3% of
studies demonstrated mixed or no change, and 23.7%
of studies had overall positive impact. The difference
between overall positive study impact and mixed or no
study impact is slightly bigger for tailoring intervention
to pre-identified barriers (12.7 versus 19.5%). Stakeholder
engagement revealed in about half of the studies over-
all positive impact (18.6 versus 16.9%). Single interven-
tions seemed to lead more frequently to overall positive
impact (17.8 versus 7.6%), while multi-faceted interven-
tions revealed in about half of the studies overall positive
impact (38.1 versus 36.4%).

Discussion

This review included 118 studies published from 2014
to January 2021 that were largely conducted in high-
income countries to improve compliance with existing
guidelines or related outcomes across 16 broad disease
categories. With respect to implementation planning
approaches, 21% studies employed one or more of 11
distinct theories or frameworks, 50% pre-identified bar-
riers using one or more approaches, and 36% reported
engaging patients and/or professionals in planning pro-
cesses. With respect to implementation interventions,
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Intervention type (modified Mazza
framework) References

As single intervention (n, %)

As part of a multi-faceted approach (n, %)
References

Total studies (n, %)

Professional
Educate groups about guideline intent/ 6,5.1%

benefits [76,81,90, 101, 121, 145]

Provide feedback on compliance

Print material (summary, algorithm, referral 2, 1.7%
forms, etc.) [69,101]
Present guideline materials at meetings 4,3.4%

[76,81, 101, 126]

Distribute guideline material 2,1.7%
[44,117]

Provide feedback from healthcare profes-
sionals

Educate individuals about guideline intent/ 2, 1.7%

benefits [117,126]
Provide reminders to individuals/groups 2,1.7%
about intent/benefits [44,87]
Tailor guideline 1,0.8%
[154]

Recruit an opinion leader who recommends
implementation

Enable self-audit (training, material)

Provide alerts when practice deviates 4,3.4%

[48, 87, 146, 154]

Provide feedback about patients (outcome
data, self-report)

Achieve consensus that guideline should be
implemented

Advertise guideline material

Patient/consumer
Education (single or group)

Print material (summary, etc.)

46,39%
[42,46,49,52,55,56,58,61,62,65,67,71,72,
78,80, 84,86, 91,93,96-100, 103, 107,112,
114,118-120,123,128-131,133, 134,137, 141,
143, 150-152, 155, 157]

40, 33.9%

[42,49, 52, 58,59, 62, 65, 72—74, 80, 89, 94, 99,
103,106,108, 110, 112-115,119, 120, 125,
128-130, 132-134, 137, 139, 143, 144, 150-153,
155]

36, 30.5%

[42,46, 50, 51,53, 55, 56, 58, 60, 62, 66, 67, 70,
72,78,80,91,92,94,96,116, 118,119,123, 125,
130,132,137,139, 143, 150-153, 155, 157]

33,28%

[42,46, 56, 58,61,65,67,68,72,74,78, 84, 86,
91,95,107,111,112,114,119,120, 123,125,
128,130, 135,137, 141,143,150, 151, 155, 157]

26, 22%

[58,60,63,67,68,74,77,85, 86,88, 100, 105,
113,116, 118-120, 125,132,133, 137,139, 143,
152,155,157]

21,17.8%
[50,51,53,62,71,73, 80,89, 94,99, 108, 110,
112,116, 119,137,141, 142,151,155, 157]

15,12.7%
[66-68, 70, 84,92,93, 106,108, 113,116, 132,
135,150, 157]

15,12.7%
[42,55,62,67,74,78,80,97,99,113,123,130,
133,134,157]

12,10.2%
[55,58,67,80,94,99,103,106, 118,132,135,
141]

11,9.3%
[62,68,103,108,110,114,123,131,137,139,
151]

9,7.6%
[62,99,110, 112,114, 132,137,144, 150]

5,4.2%
[83,112,115,137,144]

5,4.2%
[50,52,60,73,108]

4,3.4%
[99, 114, 137,141]

4, 3.4%
[66, 100, 119, 159]

26, 22%
[43,51,54,57,62,63,71,72,78,83,85,97,102,
105,106,111, 116,118,120, 123,128,133, 139,
142,152, 156]

23,19.5%

51,53,55,62,67,68,78, 85,88, 98,102,105,
06,111,116, 118,120, 123,132, 134,142,152,
5

[
1
156]

52,44.1%

40, 33.9%

38,32.2%

37,31,4%

28,23.7%

21,17.8%

17,14.4%

17,14.4%

13, 11%

11,9.3%

9,7.6%

9,7.6%

5,4.2%

4,34%

4,3.4%

26,22%

23,19.5%
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Intervention type (modified Mazza
framework)

As single intervention (n, %)
References

As part of a multi-faceted approach (n, %)
References

Total studies (n, %)

Counselling

Reminder

Financial
Health professional

Grant or allowance to group/institution
(not tied to compliance)

Grant or allowance to individual (not tied
to compliance)

Incentive (individual financial reward or
benefit for compliance)

Incentive (group or institutional financial
reward or benefit)

Patient

Grant or allowance (not tied to compli-
ance)

Organizational
Health professional

Create an implementation/multidiscipli-
nary team

Reallocated or new role

Communication between distant health
professionals

Additional human resources (number/
type)
Patient

Consumer feedback, suggestions, com-
plaints

Structural changes
Information/communication technology

Quality improvement, performance meas-
urement system

Method of service delivery

Integration of services

Organizational structure (including reorgani-

zation)

Physical structure, facilities or equipment

Total studies

1,0.8%
[126]

1,0.8%
[122]

2,1.7%
[47,124]

15,12.7%
[64,75,87,104,109, 127,136,
138, 140, 146-149, 154, 158]

10, 8.5%

[82,104, 122,127,136, 138,
146, 149, 154, 158]
2,1.7%

[64, 140]

3,2.5%
[148, 149, 154]

30

13,11%
[43,53,54,57,71,85,102,105, 106, 116, 123,
152, 156]

3,2.5%
[72,78,99]

7,5.9%

[45,72,94,103,139, 144,153]
5,4.2%

[45,114,128,130, 155]
3,2.5%

[56, 94, 135]

1,0.8%

[79]

1,0.8%
(83]

21,17.8%
[45,49,51,52,54,55,59,62,71,73,84,94,97,
99,114,131,132,139, 141, 151, 153]

10, 8.5%

[43,50,112,114-116,139, 151,152, 156]
9,7.6%

[43,45,52,71,97,99, 111,139, 141]
5,4.2%

[54,83,108, 111, 132]

3,2.5%
[106, 132, 152]

33,28%
[42,50,51,55,58,62,63,67,72,73,77,79, 80,
86, 88,89, 95,103, 105-108, 110, 111,116, 128,
130, 132,133,137, 143, 144, 159]

15,12.7%

[73,80,89,96,97,99,110, 112,114,120, 130,
132,133,139, 144]

19,16.1%

[45,46, 50, 51,57, 65, 78,85, 98,99, 105, 106,
108, 111,119,128, 132, 143, 159]

7,5.9%

[45,51,111,116, 139, 144, 159]

3,2.5%

[77,111,139]

2,1.7%

[137,139]

88

13,11%

3,2.5%

7,5.9%

6, 5%

4,3.4%

1,0.8%

1,0.8%

21,17.8%

10, 8.5%

9,7.6%

7,5.9%

3,2.5%

48, 40.7%

25,21.2%

21,17.8%

10, 8.5%

3,2.5%

2,1.7%

118

a total of 40 intervention types were employed from
among the 52 included in the modified Mazza taxon-
omy of guideline implementation strategies [40], most

commonly educating professionals about guidelines
(44%), information systems or technology (41%), and
informing professionals of their compliance (34%). The
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Target group

Outcome measures

Type of impact reported in included studies (n, %) References

Positive (all reported
outcomes improved)

Mixed (some reported
outcomes improved)

No change (no
outcomes improved)

Total studies (n, %)

Patient/family

Healthcare professional

Patient outcomes (e.g.,
reduced cholesterol)

Behavior (e.g,, medica-
tion adherence)

Multiple outcomes

Knowledge, attitudes,
beliefs

Behavior (e.g., medica-

3,2.5% [57,66,99]

2,1.7% [75,102]

1,0.8% [147]
3,2.5% [81,126,137]

35,29.7% [42, 46,
48-51, 54, 55,59, 63,

tion prescribing)
71,80,82,100, 103,
108-110, 112,113,115,

119,125,127,128,132,

133,136, 138, 140, 144,

146,153,154, 157]

Institutional/health

system outcomes (e.g.,

reduced mortality or

length of hospital stay)

Multiple outcomes 12,10.2% [56, 61,62,
73,74,117,121,135,

139, 148, 149, 159]

10,8.5% [76,78, 83,
87,120,122,131, 141,
142, 158]

66, 55.9%

Both patient/family and
healthcare professionals

Multiple outcomes

Total

3,2.5%
1,0.8% [69] 3,2.5%
1,0.8% [130] 1,0.8% [116] 3,2.5%
1,0.8% [145] 4,34%
13,11% [45,53,77,79, 12,10.2% [47,58,65,  60,508%
86,94,97,105,107, 124, 67,91-93,96, 101, 114,

129,134, 150] 118,151]

1,0.8% [84] 1,08%
2,1.7% [44,52] 1,0.8% [38] 15,12.7%
14,11.9% [43,60,64,  5,4.2% [89,95,106,  29,246%
68,70,72,85,90,98,  123,143]

104,111,152, 155, 156]

31,26.3% 21,17.8% 118,100%

majority of studies employed multi-faceted interven-
tions (75%) with a range of 2 to 13 interventions. With
respect to impact, 82% of studies achieved improve-
ments in one or more reported outcomes, most often
on professional behavior. Beneficial outcomes seemed
to be achieved regardless of whether implementa-
tion planning was employed, the intervention was sin-
gle versus multi-faceted, or type of intervention used.
However, possible associations are not clear and a

Table 4 Implementation planning approaches/single- versus
multi-faceted interventions and study impact

Overall Mixed or no
positive change (n,
impact (n, %) %)

Approach Total (n, %)

Theory or framework used 10 (8.5%) 15(12.7%) 25 (21.2%)
Pre-identified barriers 28 (23.7%) 31 (26.3%) 59 (0.5%)
Intervention tailored to 15(12.7%) 23 (19.5%) 38(32.2%)
pre-identified barriers

Stakeholder engage- 22 (18.6%) 20 (16.9%) 42 (35.6%)
ment

Single intervention 21 (17.8%) 9 (7.6%) 30 (25.4%)
Multi-faceted interven- 45 (38.1%) 43 (36.4%) 88 (74.6%)

tion

future systematic review is needed to more definitively
establish that area.

In comparison with the first version of this review pub-
lished in 2015 [27], this updated review included many
more studies across a greater number of disease catego-
ries (32 studies in 2015 versus 118 in this review). The
studies included in this review more often employed one
or more implementation planning approaches compared
with 19% that did so in our 2015 review [27]. Similar to
the 2015 review, most studies in this review employed
multi-faceted strategies. However, unlike the 2015 review
in which most studies used educational meetings or
material, studies in this review employed a broad range of
types of interventions, and information technology and
audit & feedback were nearly as common as educational
interventions. Similar to the original review, this review
found that most studies achieved positive impact, and
this was not associated with the use of implementation
planning approaches, type of intervention, or multi-fac-
eted approaches.

Previous reviews on guideline implementation identi-
fied common implementation interventions or strategies,
which included dissemination, education and training,
social interaction, decision support systems, and standing
orders [172]. A review by Chan et al. specifically focused
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on the impact of four types of interventions directed at
professionals: reminders, educational outreach visits,
audit & feedback and incentives, revealing largely posi-
tive impact achieved by educational outreach and audit
& feedback, and mixed results for reminders and incen-
tives [173]. In contrast to these studies, our review
included many more studies and explored the full range
of interventions or strategies that have been targeted to
patients and/or healthcare professionals. Another added
value of our review is that we included a variety of dis-
ease categories, while other reviews focused on strategies
used to implement guidelines on specific topics, such as
nursing guidelines [14, 174]. Our review also included
many more studies, namely 118, in comparison to other
implementation-focused reviews, which included 41 to
69 studies [14, 172—174].

Spoon et al. found in their systematic review that 43% of
studies used barrier assessment to select and tailor inter-
ventions [174], which is in line with the 50% of included
studies in our review. A systematic review by Cassidy
et al. found that most studies combined educational
meetings with educational materials, but did not assess
how interventions were chosen or factors that influenced
impact [14]. In contrast to previously published reviews,
our review identified other factors thought to influence
impact such as implementation planning approaches and
multi-faceted interventions.

A notable finding of this review is that, compared
to our 2015 review, more efforts to promote the use of
guidelines are informed by implementation planning
approaches including the use of theory or frameworks,
pre-identification of barriers, and stakeholder engage-
ment in implementation planning. This concurs with
another scoping review that focused specifically on use
of theory in guideline implementation planning, of 175
included studies, 47% employed theory, and of those, 76%
used theory to inform surveys or interviews that identi-
fied barriers of guideline use as a preliminary step in
implementation planning [12]. This could be attributed
to the original Cochrane review that revealed the impor-
tance of tailoring interventions [175] and a worldwide
trend in engaging stakeholders in both research and qual-
ity improvement [176, 177]. This could also be attributed
to decades of accumulated research on how to optimize
guideline implementation, which has influenced the con-
sciousness and practices of guideline implementers. Sim-
ilarly, this review showed that the types of interventions
employed have broadened beyond educational meetings
and materials compared with our 2015 review. This is
also likely a reflection of greater awareness of the need
for implementation planning to select and tailor inter-
ventions that best match a given healthcare context [175],
and knowledge of the fact that educational interventions
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generally have a small impact on professional behav-
ior or outcomes [178]. Given that the vast majority of
included studies achieved positive impact in one or more
outcomes, this review reinforces the relevance and util-
ity of these approaches for selecting and tailoring inter-
ventions, although publication bias could also be at play.
Most implementation studies included in our review did
not address the costs and economic impact of the inter-
ventions, which is an important consideration when
informing policy planning decisions.

This review revealed, as have many other reviews
[14, 27, 172-174], that most guideline implementers
employed multi-faceted interventions. This continu-
ing trend is remarkable because a 2014 meta-review by
Squires et al. showed that single strategies were capable
of achieving positive impact [26], as did our 2015 review
[27] and this updated review. This belief may be perpetu-
ated by reviews of studies that largely employed multi-
faceted interventions, many of which achieved positive
outcomes, and conclude that multi-faceted interventions
are essential [179], and by the belief that interventions
should address every barrier identified. However, out-
side of the context of funded research, most guideline
developers possess few resources to implement guide-
lines, and the vast majority of guidelines are disseminated
and not implemented, leading to low rates of compliance
with guidelines, of which very few benefit from becom-
ing the subject of implementation research. Thus, further
research is needed to generate insight on how to prior-
itize barriers and corresponding interventions as a means
of simplifying both implementation planning and imple-
mentation, ultimately making it easier and less costly
for guideline implementers to promote uptake of their
guidelines.

This review featured both strengths and limitations.
With respect to strengths, we used rigorous scoping
review methods including triplicate screening by interna-
tional experts in guideline implementation and duplicate
data extraction [31-34, 37] and complied with reporting
standards for scoping reviews [180] and for search strate-
gies [37]. By including guidelines on any clinical topic, we
expanded the breadth of the findings beyond our original
2015 scoping review [27] and reviews of guideline imple-
mentation by others [172, 174]. We also included non-
English language studies, those few were identified. With
respect to limitations, as with most reviews, our search
strategy may not have identified all relevant studies.
Although we screened over 12,000 titles/abstracts, our
eligibility criteria may have been overly stringent. Stud-
ies that achieved improvements in all reported study out-
comes are not necessarily more meaningful than those
studies that achieved improvements in only some, but
not all, of the reported outcomes. We did not undertake
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complex statistical analyses to quantify study impact or
identify determinants of the positive impact of interven-
tions. However, this scoping review identified that suffi-
cient literature is available to do so and we will undertake
such analyses in a future systematic review. That system-
atic review will appraise the methodological quality of
included studies, something not required of a scoping
review. Additionally, given the lack of risk of bias assess-
ment or a process to establish certainty in the synthesised
results, the results of our analyses should be interpreted
judiciously and be viewed as indicatory as opposed to
confirmatory. The majority of studies were conducted in
a few high-income countries so the findings may not be
relevant to low- or middle-income countries.

Conclusion

This review of 118 studies found that more studies used
processes to select and tailor interventions, and a wider
array of types of interventions, in comparison to a simi-
lar review published in 2015. Given that most studies
achieved impact, this might reinforce the need for imple-
mentation planning approaches, such as pre-identifying
barriers, using theory or frameworks, tailoring interven-
tions, and engaging stakeholders in co-design process.
However, even studies that did not employ implemen-
tation planning approaches achieved impact. Similarly,
both single versus multi-faceted interventions achieved
impact. Thus, a future systematic review based on this
data is warranted to establish if barrier identification,
use of theory/frameworks, tailored interventions, stake-
holder engagement, and multi-faceted interventions are
associated with impact.
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