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Abstract

Background: As a source of readily available evidence, rigorously synthesized and interpreted by expert clinicians
and methodologists, clinical guidelines are part of an evidence-based practice toolkit, which, transformed into prac-
tice recommendations, have the potential to improve both the process of care and patient outcomes. In Brazil, the
process of development and updating of the clinical guidelines for the Brazilian Unified Health System (Sistema Unico
de Saude, SUS) is already well systematized by the Ministry of Health. However, the implementation process of those
guidelines has not yet been discussed and well structured. Therefore, the first step of this project and the primary
objective of this study was to summarize the evidence on the effectiveness of strategies used to promote clinical
practice guideline implementation and dissemination.

Methods: This overview used systematic review methodology to locate and evaluate published systematic reviews
regarding strategies for clinical practice guideline implementation and adhered to the PRISMA guidelines for system-
atic review (PRISMA).

Results: This overview identified 36 systematic reviews regarding 30 strategies targeting healthcare organizations,
healthcare providers and patients to promote guideline implementation. The most reported interventions were
educational materials, educational meetings, reminders, academic detailing and audit and feedback. Care pathways—
single intervention, educational meeting—single intervention, organizational culture, and audit and feedback—both
strategies implemented in combination with others—were strategies categorized as generally effective from the sys-
tematic reviews. In the meta-analyses, when used alone, organizational culture, educational intervention and remind-
ers proved to be effective in promoting physicians'adherence to the guidelines. When used in conjunction with other
strategies, organizational culture also proved to be effective. For patient-related outcomes, education intervention
showed effective results for disease target results at a short and long term.

Conclusion: This overview provides a broad summary of the best evidence on guideline implementation. Even if the
included literature highlights the various limitations related to the lack of standardization, the methodological quality
of the studies, and especially the lack of conclusion about the superiority of one strategy over another, the summary
of the results provided by this study provides information on strategies that have been most widely studied in the
last few years and their effectiveness in the context in which they were applied. Therefore, this panorama can support
strategy decision-making adequate for SUS and other health systems, seeking to positively impact on the appropriate
use of guidelines, healthcare outcomes and the sustainability of the SUS.

*Correspondence: vicass@gmail.com
! Oswaldo Cruz Foundation, Brasilia, Brazil
Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0002-9628-9974
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12961-022-00815-4&domain=pdf

Pereira et al. Health Research Policy and Systems (2022) 20:13

Page 2 of 21

[ Keywords: Guidelines, Guideline implementation, Health system j

Background

Clinical guidelines are defined as “systematically devel-
oped statements to assist practitioner and patient deci-
sions about appropriate healthcare for specific clinical
circumstances” [1]. As a source of readily available evi-
dence, rigorously synthesized and interpreted by expert
clinicians and methodologists, guidelines are part of
an evidence-based practice toolkit which, transformed
into practice recommendations, have the potential to
improve both the process of care and patient outcomes
[2]. For example, greater adherence to guidelines has
been associated with reduced morbidity after appen-
dectomy for complicated appendicitis, better and faster
outcomes in patients with psychiatric disorders, better
physical functioning outcomes, and less use of low back
pain care [3-5].

However, although guidelines may be seen as impor-
tant tools that support decision-making, in conjunction
with clinical judgement and patient preference, there is
still a lack of adherence to guidelines worldwide across
different conditions and levels of care [6-8]. Studies
from different countries have demonstrated subopti-
mal adherence to guidelines for low back pain in pri-
mary care, including the use of interventions with little
or no benefit [9]. Among Australian nutritionists who
provide clinical care to cancer patients, evidence indi-
cates that only a third of the guidelines are routinely
followed [10]. In Switzerland and Norway, a study
found low overall adherence to current practice guide-
lines and high variation in the use of nutritional ther-
apy in patients undergoing stem cell transplantation
[11]. A study carried out in Norway showed low adher-
ence of regular general practitioners to the palliative
care guideline [12]. In the management of osteoarthri-
tis, studies suggest that the main approaches recom-
mended in the guidelines are underutilized and that the
quality of care is inconsistent [13].

Numerous factors can influence the acceptance and
use of guidelines, which may occur at the micro (indi-
vidual behavioural, including clinicians and consum-
ers), meso (organizational) or macro (context and
system) level [14]. Some of these factors are intrinsic
to the nature of newly recommended practice or tech-
nology itself, individual characteristics of healthcare
professionals, and organizational capacity of health
services to collect, adapt, share and apply evidence
[15-17]. Other factors are intrinsic to guidelines; for
example, when recommendations are not at all explicit,
or they are distorted or ambiguous, due to conflict of

interest, variable methodological quality, or being
poorly written, they may be viewed as inapplicable to
patients or as reducing clinician autonomy [18-20].

Thus, producing and providing high-quality guidelines
is no guarantee that the recommendations will be imple-
mented in healthcare practice, and therefore an active
implementation strategy is necessary to encourage their
uptake [21]. An iterative process consisting of several
steps is recommended, including adapting guidelines to
local context, identifying barriers to their use, select-
ing and implementing tailored interventions to promote
guideline uptake, and monitoring and evaluating the
associated outcomes and the sustainability of recom-
mendations. Regardless of how guidelines are developed,
what resources are required to support their implemen-
tation, or whether it is the responsibility of other indi-
viduals or organizations to implement them, detailed
instructions for guideline implementation are needed
[22, 23].

While the importance of turning knowledge into action
and using available evidence to inform clinical practice
is widely recognized, it still presents a challenge to most
health services across different levels of government.
In Brazil, the process of development and updating of
the clinical guidelines for the Brazilian Unified Health
System (Sistema Unico de Sadde, SUS) is already well
systematized by the Brazilian Ministry of Health. How-
ever, the process for implementing those guidelines has
not yet been discussed and well structured. Therefore, a
partnership project to elaborate a validated framework
for the implementation of clinical guidelines to be used
within SUS is being developed by the Ministry of Health
and Oswaldo Cruz Foundation. The first step of this pro-
ject is to develop a review of the scientific literature with
the aim of providing an overview of the strategies used
to promote guideline implementation and their effective-
ness [24].

Numerous systematic reviews have synthesized data
from primary studies on the effectiveness of strategies for
implementing guidelines in several clinical areas includ-
ing mental health [25, 26], arthritis [27], asthma [28] and
cardiovascular disease [29, 30]. With the growth in the
publication of systematic reviews, the strategy of group-
ing data from reviews in a single study has become a
useful means for providing ample evidence to decision-
makers in the healthcare field [31]. In this sense, some
initiatives have been carried out to systematize review
data on the subject in question. Chan et al., for example,
compiled data from systematic reviews on four specific
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strategies (reminders, educational outreach visits, audit
and feedback, and provider incentives), and the study by
Cheung et al. evaluated the reminders in changing pro-
fessional behaviour in clinical settings [32, 33].

However, we did not find comprehensive studies in
the global literature that synthesized this topic without
restrictions to certain clinical areas and specific inter-
ventions. In this context, the primary objective of this
study was to summarize the evidence on the effectiveness
of different strategies used to promote clinical practice
guideline implementation. This overview will provide a
broad summary of the best evidence on guideline imple-
mentation to support strategy decision-making adequate
for each context (national, regional, local levels) and clin-
ical area, thus seeking to positively impact on healthcare
outcomes and on the sustainability of the SUS.

Methods

This overview of systematic reviews was carried out in
accordance with a protocol that was registered in the
PROSPERO international prospective register of sys-
tematic reviews on 2 June 2017 (registration number:
CRD42017065682). It was conducted following rec-
ommendations from the Cochrane Collaboration and
reported using the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) checklist
[34].

Inclusion criteria
Studies were selected based on the following criteria.

Types of studies

Systematic reviews that evaluated different strategies
to promote clinical practice guideline implementation
within a health system at the organizational, opera-
tional and individual levels (clinicians and patients) were
included. Studies were selected regardless of the clinical
area and focus of the intervention.

An overview of systematic reviews was considered the
appropriate method to address this issue, as the literature
search had identified relevant, recent systematic reviews
with potential to cover a larger number of initiatives of
clinical guideline implementation. Therefore, only sys-
tematic reviews were included.

Systematic review has been defined as “a review of a
clearly formulated question that uses systematic and
explicit methods to identify, select and critically appraise
relevant studies, and to extract and analyse data from
the studies included in the review” [35]. Considering this
definition, studies with the following characteristics were
classified as systematic reviews:

+ aclear research question;
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+ eligibility criteria and description of the study selec-
tion process;

« description of the time period, terms and databases
used in the search.

Overviews of systematic reviews were not eligible for
inclusion.

Types of participants

Participants were considered in relation to the level of
clinical guideline implementation in health systems: at
the macro-level (international, national), meso-level
(regional, healthcare organizations), and micro-level
(healthcare professionals or teams).

Types of interventions
Systematic reviews addressing any strategy for clinical
practice guideline implementation were eligible for inclu-
sion in this overview.

Comparator
No restrictions were applied to the comparator.

Outcomes
The following question guided the selection of studies:

1. What is the effectiveness of strategies used to pro-
mote guideline implementation?

The primary outcomes of interest were strategies for
clinical practice guideline implementation in a health
system (organization, provider and patient levels).

Literature search

The literature search was conducted using the follow-
ing electronic databases: MEDLINE/PubMed, Centre
for Reviews and Dissemination (CRD), the Cochrane
Library, CINAHL (Cumulative Index to Nursing and
Allied Health Literature), EMBASE, Web of Science, Sco-
pus, Health Systems Evidence, Rx for Change (Canadian
Agency for Drugs and Technologies in Health, CADTH)
and Epistemonikos. The following databases were indi-
cated in the overview protocol but they were not used:
Guidelines International Network (GIN) website and
International Initiative for Impact Evaluation (3ie) data-
base, as well as Google and Google Scholar.

The basic search strategy combined search terms
related to “clinical and therapeutic guidelines” (guide-
lines, clinical protocols, critical pathways, consensus
and health planning guidelines) and “implementation
of guidelines” (adherence, compliance, dissemination,
accordance, concordance, adoption, barriers). The search
strategies adapted for the electronic databases are
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presented in Additional file 1. The searches were carried
out until 19 July 2017, and then updated until August
2019. There was no restriction on country, language or
date of publication. Conference abstracts and studies that
were not available in full text were excluded.

The terms were searched in the title and abstract,
unless otherwise indicated in Additional file 1. The search
results from the PubMed, Web of Science, Cochrane
Library, Scopus, Epistemonikos, Embase and CINAHL
databases were imported into Covidence reference man-
agement software for study selection, and duplicates were
removed. As for the results from the other databases,
an Excel spreadsheet was used for the study selection
process.

Screening and selection of studies

Titles and abstracts of the retrieved studies were
screened by two independent reviewers (VP and FZ;
update—VP and VC). Full-text assessment of potentially
eligible studies was then independently undertaken for
final selection. Disagreements regarding eligibility of
studies were resolved by discussion and consensus, and
when necessary, by a third reviewer. The screening pro-
cess and results were reported according to the PRISMA
statement.

Data extraction

Results from the included studies were systematically
extracted by one reviewer (VP) according to the prede-
fined protocol, and summarized in a table of evidence
using a data collection template in Excel. A second
reviewer checked the extracted data.

The following information was extracted: year; authors;
title; objective; country; number of studies identified;
characteristics of the target population; clinical area,
type of outcome evaluated, strategies for clinical practice
guideline implementation and their effectiveness; conclu-
sion, limitations of the review, evidence gaps, source of
funding for the study.

Data were extracted from selected systematic reviews
and meta-analyses; however, when information from
reviews was insufficient, the primary studies were
consulted.

Methodological quality assessment

The methodological quality assessment using the
AMSTAR 2 (A Measurement Tool to Assess System-
atic Reviews 2) instrument [36] was conducted by two
independent reviewers (VP and FZ; update—VP and
VC). Disagreements were resolved by discussion and
consensus.
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Data analysis
In the predefined protocol, data analysis was described
only as a narrative synthesis. We subsequently refined
this process even further. For systematic reviews, no
meta-analysis of data was conducted. The results were
reported as presented in the systematic reviews and
meta-analyses. When the information was insufficient or
unclear, we consulted the primary studies of each review.
To do this, we recounted (i) all comparisons analysed in
each study included in the review and (ii) the statistically
positive results for each comparison studied. Each com-
parison was considered to be strategy A versus strategy B
for each separate outcome (i.e. comparison of educational
meeting effect associated with local opinion leader vs
educational meeting only for outcome physician adher-
ence). Based on the proportion of statistically positive
results compared to the total analyses performed, efficacy
was categorized as (1) generally effective (more than two
thirds of the studies in a review showed positive effects),
(2) mixed effects (one third to two thirds of the studies
showed positive effects) or (3) generally ineffective (less
than a third of the studies showed positive effects) [33].
In order to reduce bias in the interpretation of results
obtained from a small number of evaluated comparisons,
a cut-off was established of 10 or more comparisons eval-
uated to present the results of using the strategies.
Overlap analysis of studies included in each system-
atic review was performed to avoid duplication of effec-
tive results. In the case of duplication, we considered the
results for the study included in the systematic review
that presented more details regarding the strategy used
to promote clinical practice guideline implementation.
In cases of duplication of studies between systematic
reviews selected from the first and second searches, we
considered those included in systematic reviews from the
first search.

Results

Selection of studies

Figure 1 presents a flowchart of the process used to iden-
tify relevant systematic reviews that were included. In
total, 9981 articles were identified, of which 189 were
selected for full-text reading, and then 32 met all inclu-
sion criteria. Four systematic reviews identified in the
references of excluded overviews were also included. The
excluded studies along with reasons for exclusion are
shown in Additional file 2.

Characteristics of included studies

The systematic reviews included studies conducted in the
following countries: United States (26 studies), United
Kingdom (20 studies), Australia (14 studies), Netherlands
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Fig. 1 PRISMA flowchart of study selection. Source: own elaboration
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Intervention outside the PICOS: 1

(13 studies), Canada (12 studies), Germany (eight stud-
ies), France (six studies), Switzerland and Denmark (five
studies each), Belgium, Thailand (four studies each),
Iran, Brazil, Finland, Italy, Sweden, Norway (three stud-
ies each), Saudi Arabia, China, Singapore, New Zealand,
Taiwan, Scotland, Spain, Mexico, Israel, Pakistan (two
studies each), Ireland, Oceania, Argentina, Nepal, South
Africa, Egypt, Oman, Japan, Korea, United Arab Emir-
ates, Virgin Islands, South Africa, Georgia, Syria, China,
Senegal, Mali, Benin, Malawi, Guatemala, India, Kenya
and Zambia (one study each). There were also four stud-
ies conducted in a broader European setting (Table 1;
Additional file 3).

The systematic reviews evaluated strategies for guide-
line implementation at various levels of health services,
including inpatient and outpatient settings, primary
and secondary care settings, private clinics, community

health clinics, nursing homes, academic institutions,
emergency services and intensive care units.

As for the clinical areas covered, four systematic
reviews evaluated strategies for guideline implementa-
tion and dissemination related to physical and mental
healthcare [25, 26, 37, 38], two related to cardiovascular
diseases [29, 30, 39, 40], asthma [28, 41] and obstetrics
[42, 43], and one related to stroke [44], physical therapy
[45], pelvic inflammatory disease [46], osteoarthritis
and rheumatoid arthritis [27], pneumonia [47], pressure
ulcers [48], intensive care units [49], prescription prac-
tices [50] and musculoskeletal disorders [51]. Some sys-
tematic reviews evaluated guidelines related to several
clinical areas [52-66].

The methodological quality of the included systematic
reviews was assessed using the AMSTAR 2 tool [36],
which consists of 16 items. According to this assessment,
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over the past decade, systematic reviews have provided
more information on methods and parameters used in
the analyses. One systematic review showed moderate,
12 low and 23 critically low methodological quality. The
low rating was due to failure in meeting AMSTAR 2 cri-
teria on the following critical domains: no justification
for excluding individual studies (80%), no protocol reg-
istered before commencement of the review (75%) and
no consideration of risk of bias when interpreting results
from the review (47%) (Table 1; Additional file 3).

Strategies to promote clinical practice guideline
implementation

The strategies reported in the systematic reviews were
classified according to the Cochrane Effective Practice
and Organisation of Care (EPOC) taxonomy of health
interventions [67], and, when the strategy was not found
in this taxonomy, we used the definition of systematic
review of Grimshaw et al. [58]. Thirty strategies target-
ing healthcare organizations (n=6), community (n=1),
health professionals (#=21) and patients (n=2) to pro-
mote guideline implementation were reported. Table 2
presents the strategies and their definitions.

Additionally, the strategies were classified according to
the outcomes: process-, patient- and health professional-
related outcomes, economic outcomes and nonspecific
outcomes. In regard to single or multifaceted interven-
tions, most outcomes were related to process, followed
by patients and professionals. The most frequently
reported strategies were educational materials, educa-
tional meetings, reminders, auditing and feedback, and
academic detailing.

Effectiveness of the clinical practice guideline
implementation strategies

Information on the effectiveness of clinical practice
guideline implementation strategies was collected by
considering the number of statistically significant posi-
tive results from each comparison analysed in the sys-
tematic reviews. The percentages of effective results in
relation to the total analyses performed for each strategy
were categorized as generally effective, mixed effects and
generally ineffective. As described in “Methods’, we only
present the results of strategies with 10 or more compari-
sons analysed (Table 3). The results of all strategies are
presented in Additional file 4.

Most process-related outcomes evaluated how guide-
line implementation strategies affected requests for
examinations, prescription of medications and perfor-
mance of procedures, and whether they were in accord-
ance with the guidelines. For these outcomes, 628 and
1814 analyses of strategies implemented alone and in
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combination with others, respectively, were carried out
(Table 3).

In the case of single interventions, care pathway was
the only generally effective categorized strategy. Remind-
ers, educational meetings, audit feedback, local opinion
leaders and practice support were classified as strategies
yielding mixed effects. In the evaluation of multifaceted
interventions, none reached the percentage of results to
be categorized as generally effective (Table 3).

Health professional-related outcomes evaluated the
changes in professionals’ knowledge, attitudes, self-
reported practice and self-confidence in using, satisfac-
tion in following, and willingness to follow guidelines. A
small number of analyses were performed for these out-
comes, 39 for strategies implemented alone and 150 for
multifaceted interventions (Table 3).

Educational materials and educational meetings were
the most commonly reported strategies when imple-
mented alone, the latter being classified as generally
effective, and the former as having mixed effects. In the
evaluation of multifaceted interventions, changes in
organizational culture and the audit and feedback strat-
egy were classified as generally effective, while educa-
tional materials and educational meetings and reminders
showed mixed results for the outcomes related to health
professionals (Table 3).

Patient-related outcomes addressed clinical informa-
tion, quality of life and patient satisfaction with care
received. For these outcomes, 113 and 752 analyses of
strategies implemented alone and in combination with
others, respectively, were carried out. When used as sin-
gle or multifaceted strategies, no intervention was con-
sidered generally effective (Table 3).

A small number of studies evaluated the effectiveness
of guideline implementation strategies related to eco-
nomic outcomes (eight analyses for single interventions,
and 90 analyses for multifaceted interventions), none of
which proved effective.

Two meta-analyses were included in this study. In total,
eight strategies were evaluated for outcomes related to
processes and patients [29, 30]. When used alone, organi-
zational culture, educational intervention and reminders
proved to be effective in promoting physicians’ adher-
ence to the guidelines [30]. In patient-directed interven-
tions, patient education was effective, and promotion of
patient self-management showed a statistically nonsig-
nificant small benefit for this outcome [30]. Still focusing
on physician adherence, when used in conjunction with
other strategies (multifaceted strategies), organizational
culture proved to be effective, education intervention
showed mixed effects (one meta-analysis with effective
results and one meta-analysis without statistical dif-
ference), and patient-directed reminders, educational
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Table 2 Strategies for clinical practice guideline implementation and their definitions
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Category

Strategy

Code

Definition

Coordination of care and management of
care processes

Coordination of care and management of

Care processes

Coordination of care and management of
care processes

Coordination of care and management of
care processes

Coordination of care and management of
care processes

Information and communication technology

Changes to the healthcare environment

Authority and accountability for health poli-
cies

Interventions targeted at healthcare workers

Interventions targeted at healthcare workers

Interventions targeted at healthcare workers

Interventions targeted at healthcare workers

Interventions targeted at healthcare workers

Interventions targeted at healthcare workers

Interventions targeted at healthcare workers

Care pathways

Case management

Clinical multidisciplinary teams

Communication between providers

Continuity of care

Information and communication technology

Structural intervention

Community mobilization

Academic detailing

Audit and feedback

Communities of practice

Continuous quality improvement

Educational games

Educational materials

Educational meetings

CAP

CAM

CMT

CBP

cocC

ICT

Sl

COM

AD

AF

CcP

cal

EG

EMA

EME

Aim to link evidence to practice for specific
health conditions and local arrangements for
delivering care [67]

Introduction, modification or removal of
strategies to improve the coordination and
continuity of delivery of services, i.e. improving
the management of one “case” (patient) [67]

Creation of a new team of health profession-
als of different disciplines or additions of new
members to the team who work together to
care for patients [58, 67]

Systems or strategies for improving the com-
munication between healthcare providers, for
example systems to improve immunization
coverage [67]

Interventions to reduce fragmented care and
undesirable consequences of fragmented care,
for example by ensuring the responsibility

of care is passed from one facility to another
so the patient perceives that their needs and
circumstances are known to the provider [67]

ICT used by healthcare organizations to man-
age the delivery of healthcare, and to deliver
healthcare [67]

Changes to the setting/site of service delivery,
physical structure, facilities and equipment, and
medical records systems, among others [58]

Processes that enable people to organize
among themselves [67]

Personal visits by a trained person to health
workers in their own settings, to provide infor-
mation with the aim of changing practice [67]

A summary of health workers' performance
over a specified period of time, given to them
in a written, electronic or verbal format. The
summary may include recommendations for
clinical action [67]

Groups of people with a common interest who
deepen their knowledge and expertise in this
area by interacting on an ongoing basis [67]

An iterative process to review and improve care
that includes involvement of healthcare teams,
analysis of a process or system, a structured
process improvement method or problem-
solving approach, and use of data analysis to
assess changes [67]

The use of games as an educational strategy to
improve standards of care [67]

Distribution of educational materials to
individuals or groups, to support clinical care,
i.e. any intervention in which knowledge is
distributed [67]

Distribution of published or printed recom-
mendations for clinical care, including clinical
practice guidelines, audiovisual materials and
electronic publications. The materials may have
been delivered personally or through mass
mailings [58]

Courses, workshops, conferences or other
educational meetings [67]
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Table 2 (continued)
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Category Strategy

Code Definition

Interventions targeted at healthcare workers

Interventions targeted at healthcare workers  Local opinion leaders

Interventions targeted at healthcare workers
of healthcare

Interventions targeted at healthcare workers

Interventions targeted at healthcare workers ~ Reminders

Interventions targeted at healthcare workers  Tailored interventions

Interventions targeted at healthcare organiza- Organizational culture
tions

Interventions targeted at healthcare organiza- Financial interventions

tions

Interventions targeted at healthcare workers  Educational intervention

NA Patient incentives

NA Patient-directed interventions
NA Administrative restriction

NA Marketing

NA Mass media

NA Practice support

Local consensus processes

Monitoring the performance of the delivery ~ MP

Patient-mediated Intervention

LCP Formal or informal local consensus processes,
for example agreeing on a clinical protocol to
manage a patient group, adapting a guideline
for a local health system or promoting the
implementation of guidelines [67]

LOL  The identification and use of identifiable local
opinion leaders to promote good clinical
practice [67]

Monitoring of health services by individuals
or healthcare organizations, for example by
comparing with an external standard [67]

PMI Any intervention aimed at changing the per-
formance of healthcare professionals through
interactions with patients, or information
provided by or to patients [67]

RE Manual or computerized interventions that
prompt health workers to perform an action
during a consultation with a patient, for exam-
ple computer decision support systems [67]

Tl Interventions to change practice that are
selected based on an assessment of barriers
to change, for example through interviews or
surveys [67]

ORG  Strategies to change organizational culture [67]

Fi Targeted financial incentives for health profes-
sionals and healthcare organizations [67]

El Education-focused intervention [29]

PIC Patient received direct or indirect financial
reward or benefit for a specific action or to
encourage them to do a specific action [58]

PI Interventions aimed at qualifying patients for
self-care and for decision-making [46]

AR Administrative restrictions related to prescrip-
tions [37]

MKT  Approaches that businesses would normally
use to encourage people to use their materials
[60]

MM Varied use of communication that reached
great numbers of people including televi-
sion, radio, newspapers, posters, leaflets and
booklets, alone or in conjunction with other
interventions; targeted at the population level
(67]

PS Available professional to support the clinical
practice or directly to the patient [26]

NA strategies not classified by the EPOC

meetings, academic detailing and information and com-
munication technology presented results without statisti-
cal significance [29, 30] (Table 4).

For patient-related outcomes, educational interven-
tion showed effective results for disease targets in the
short and long term, and with no difference for mor-
tality and hospitalization. The other strategies (audit

and feedback, reminders, educational meetings, infor-
mation and communication technology, and academic
detailing) did not show positive statistical results [6].
It should be noted that educational interventions are
extremely heterogeneous strategies without standardi-
zation of the elements that they comprise, and they
may range from general instructions to digital educa-
tion (Table 4).
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Table 3 Effectiveness of guideline implementation strategies from systematic reviews by outcome

Outcome
Strategy Process Professional Patient Economic References
SS MS SS MS SS MS Ms
RE 00 ° 00 o o [25-28, 37-44,47-51,54-59, 61, 62, 64-66, 77]
EMA ° ° 00 00 00 o [25-28,37-40, 42-51, 53-56, 58-62, 65, 77]
EME 00 3 000 00 ° o [25-28, 37-40, 42-45,47-51,53-56, 58, 59, 61, 62, 65, 77]
AF ©0 2 000 o [25,27,28,37-40, 42-44, 48-50, 53, 55, 56, 58, 60-62, 77]
CMT o © 0 [39,40, 44,47-49, 53,77]
LOL £33 o0 o [25,38-40, 42-45, 49, 50, 58, 59, 65]
CAP 000 3 [25, 38,40, 43,47,50]
PS 00 00 [26-28, 37, 38,40, 43, 44, 49, 50, 65]
AD o 3 [25-27,37-39,42-45,47,49-51, 53-56, 58,61, 65]
Fl 00 [40, 55,57, 58, 65]
Pl o <o [37,38,43, 46, 58,59, 62]
cocC [40, 43]
ORG 3 000 3 [28,39,43,44,57-59,62,77]
S| o [40, 44, 47-49, 56, 58]
MP 00 [25,40, 43, 44,48, 50, 51]
PMI o [47,58]
COM [42]
LCP 3 o [42,43,47, 53, 58]
ICT 00 [29,37,44, 50, 55,61]

CAP care pathways, CMT clinical multidisciplinary teams, COC continuity of care, COM community mobilization, ICT information and communication technology, S/
structural intervention, AD academic detailing, AF audit and feedback, EMA educational materials, EME educational meetings, LCP local consensus processes, LOL
local opinion leaders, MP monitoring the performance of the delivery of healthcare, PMI patient-mediated intervention, RE reminders, ORG organizational culture, FI
financial interventions, Pl patient-directed interventions, PS practice support, SS single strategy, MS multifaceted strategy

The other strategies did not present > 10 evaluated comparisons and, therefore, the results are presented in Additional file 4

oooGenerally effective (more than two thirds of comparisons in a review demonstrated statistically positive effects)

ooMixed effects (one third to two thirds of studies demonstrated statistically positive effects)

oGenerally ineffective (fewer than one third of studies demonstrated statistically positive effects)

Discussion

The objective of this study was to summarize the evidence
on the effectiveness of different strategies used to pro-
mote clinical practice guideline implementation and dis-
semination. For this purpose, we synthesized the results
of 36 systematic reviews on 30 strategies for guideline
implementation. The scope of our study calls for caution
in interpreting the effectiveness results, as no meta-anal-
ysis was performed, and the data were extracted from
heterogeneous studies with different designs, clinical
areas, contexts, intervention composition and outcomes.
Thus, this data compilation can be useful as a map of the
available evidence on guideline implementation strate-
gies, on which clippings can be made according to the
intended outcomes and the implementation context.

The strategies with the greatest volume of comparisons
rated were educational materials, educational meetings,
reminders, audit and feedback, and academic detailing.
For outcomes related to processes assessed in systematic
reviews, the only intervention categorized as generally

effective when used alone was care pathways. Still, in
the evaluation of these outcomes, the result of one of the
included meta-analyses estimated that, when used alone,
organizational culture, educational intervention, remind-
ers and patient education were effective in promoting
physicians’ adherence to the guidelines. For multifaceted
interventions, only organizational culture was effective.
Regarding the outcomes assessed in health profession-
als, educational meetings, used alone, and organizational
culture and audit and feedback, both used in association
with other strategies, were categorized as being generally
effective with the data collected from systematic reviews.
In evaluating the results of patients, systematic reviews
did not present strategies categorized as generally effec-
tive; however, in one of the meta-analyses, educational
interventions were effective for disease target results in
the short and long term [29]. It should be noted that edu-
cational interventions are extremely heterogeneous strat-
egies without standardization of the elements that they
comprise, and they may range from general instructions
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Outcome Process Patient
Strategy
Single strategy Multifaceted strategy Multifaceted strategy
Significant positive No Significant positive No statistically Significant positive No statistically
result statistically result significant result significant
significant difference difference
difference
Audit and feedback - - - - Adherence out- - - Disease target
come/long-term (6 results in the long
studies) [29] term (3 studies) [29]
- Adherence
outcome (4 studies)®
[29]
- Adherence
outcome (4 studies)?
[29]
— Physician adher-
ence (12 studies)
(30]
Organizational - Physician adher- - — Physician adher- - - -
culture ence (14 studies) ence (17 studies)
(30] [30]
Educational inter- - Physician adher- - — Physician adher- - Adherence out- - Disease target - Mortality in the
ventions ence (15 studies) ence (26 studies) come/short-term (6 results in the short short term (3 studies)
[30] [30] studies) [29] term (6 studies) [29]  [29]
— Adherence out- - Disease target - Mortality in the long
come/long-term (8 results in the long term (4 studies) [29]
studies) [29] term (5 studies) [29] - Hospitalizations in
— Adherence out- the long term (4 stud-
come (4 studies) [29] ies) [29]
Patient-directed - Physician adher- - Physician - - Physician adher- - -
interventions ence (5 studies)? [30] adherence ence(14 studies)?

Reminders

Educational meet-
ings

Information and
communication
technology

Academic detailing

- Physician adher-
ence (15 studies)
[30]

(5 studies)?
[30]

[30]
- Physician adher-
ence (15 studies)®
[30]

- Physician adher-
ence (22 studies)
[30]

- Adherence out-
come/long-term (6
studies) [29]

- Adherence out-
come (4 studies) [29]

- Adherence out-
come/long-term (6
studies) [29]

— Adherence out-
come (4 studies) [29]

- Adherence out-
come/long-term (6
studies) [29]

- Adherence out-
come (4 studies) [29]

Adherence out-
come/long-term (6
studies) [29]
Adherence outcome
(4 studies) [29]

- Disease target
results in the long
term (3 studies) [29]

- Disease target
results in the long
term (3 studies) [29]

- Disease target
results in the long
term (3 studies) [29]

- Disease target
results in the long
term (3 studies) [29]

2 Different outcomes related to physician adherence
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to digital education. For economic outcomes, there was
very limited evidence.

Overall, most interventions analysed had generally
ineffective or mixed-effect outcomes. In the case of mul-
tifaceted strategies, it was not possible to define the con-
tribution of each one and their specific attributes in the
results, or to identify the synergistic effect of the inter-
ventions [68]. Our results were similar to those observed
in the study by Grimshaw et al, in which the major-
ity of evaluated strategies showed modest to moderate
improvements in care. Grimshaw’s systematic review was
the most comprehensive identified, without restriction
as to the type of strategy or clinical area. In that review,
235 studies were evaluated, with most having evaluated
process measures as the primary outcome. The isolated
interventions that were most commonly evaluated were
reminders, dissemination of educational materials, and
auditing and feedback. The authors concluded that there
was an insufficient evidence base to point to strategies
with the greatest potential to be effective in different con-
texts of guideline implementation [58].

In general, educational strategies have been widely
addressed in the literature across a large number of stud-
ies, and regardless of whether they are the most effective
strategy, they have presented important information to
be targeted to specific groups [25, 52, 55, 63]. The small
number of comparisons between educational interven-
tions with more complex strategies involving large-scale
changes and higher cost [55] results in evidence gaps,
and in a tendency to value educational approaches that
require fewer resources and are easier to adopt by guide-
line developers or implementers with limited funding
[69], possibly obtaining moderate results that are unlikely
to be contradicted by other study designs.

Results for educational meetings similar to ours were
reported in a recent systematic review, in which it was
observed that this strategy promoted modest improve-
ment in professional practice and, to a lesser degree, in
patient outcomes. Educational meetings can improve
compliance with desired practice, and the results of using
this strategy can be leveraged when used in conjunction
with other approaches [70]. This result is corroborated
by previous studies, where multifaceted educational
interventions for knowledge translation seem to be more
effective in improving professional practice outcomes
[51], but not necessarily in improving treatment out-
comes for patients [71, 72]. However, the heterogeneity
of interventions described as educational strategies, pre-
senting different teaching and learning methods, makes it
difficult to conduct a more detailed comparison between
each of the proposed interventions [52].

Reminders have also been considered low-cost and
low-complexity approaches. Results in the literature have
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been modest but indicated that reminders can be effec-
tive in changing the behaviour of professionals [33, 73].
The use of reminders designed for specific needs may be
more likely to succeed, and reminders that prompted or
required professionals’ responses were more likely to be
effective in changing behaviour [33]. In our overview, we
did not indicate which features of the reminder systems
could promote better results [73], but a simpler format,
such as manual reminders delivered on paper, can show
low and moderate results in behaviour change, and can
be used as a single intervention to improve quality of
service [74]. Literature on the use of electronic remind-
ers applied to health professionals, such as pharmacists,
to support practice change have presented controversial
results, but studies with a more robust methodology may
indicate greater efficacy in the community pharmacy set-
ting [55].

Audit and feedback may be a relevant strategy to iden-
tify the coherence between the recommendation and
what is practised by the healthcare providers. In an over-
view of systematic reviews, this strategy was generally
effective in improving both the care process and clini-
cal outcomes, although the authors did not consider the
statistical significance of the results [32]. Providing con-
tinuous feedback to professionals is an important strat-
egy to increase professionals’ awareness of the impact of
their practice and manager support for decision-making
[26]. An important literature review indicated that audit
and feedback may be responsible for a small, but poten-
tially important, benefit for professional practice, varying
based on the way the intervention is designed and deliv-
ered. According to the analyses, feedback may be more
effective when provided by a supervisor or senior col-
league, delivered at least monthly, both verbally and in
written format, and when it includes explicit targets and
an action plan [75].

Two interventions that were relatively rarely addressed
in the included systematic reviews, but with promis-
ing results, were care pathway and organizational cul-
ture. Care pathway is an intervention that involves the
standardization of care processes and its implementa-
tion is usually complex, being more frequently used for
diseases and high-cost situations [76]. In the case of
our results, most of them came from studies in the car-
diovascular area, which could support more compre-
hensive activities to implement guidelines in this clinical
area. Organizational culture is also a more complex and
costly intervention targeted at healthcare organizations.
These interventions can be implemented by promoting,
for example, revisions of local procedures, protocols and
tasks [77].

Behaviour change of the team is another important fac-
tor to consider in the guideline implementation process.
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A pioneering study using psychological theory to iden-
tify barriers to implementation of clinical guidelines and
evidence-based practice identified 12 different domains
of behaviour change [78]. Therefore, when the literature
review reveals many studies focusing on educational
strategies—that is, only on the education domain—there
is a lack of more complex studies to understand profes-
sional and organizational behaviour change, which could
help to determine what strategies would be more effec-
tive in different circumstances [57]. Moreover, leadership
presence and incentive policies [40], or even interven-
tions targeting the entire multidisciplinary team, seem to
be more commonly accepted in the strategies for guide-
line implementation and dissemination [60].

Once awareness of the critical points that can compro-
mise the implementation of a clinical guideline has been
established, targeted strategies can be used to overcome
barriers. A literature review reported that interventions
tailored to prospectively identified barriers are more
likely to improve professional practice than no interven-
tion or guideline dissemination. However, methods to
identify barriers and adapt interventions to address these
barriers need further improvement, and further research
is needed to assess the effectiveness of tailored interven-
tions in comparison with other interventions [79].

Adherence of both professionals and organizations
to guidelines can be improved when they are developed
locally or adapted to the local context, taking into account
issues such as value judgements, use of resources, char-
acteristics of the local context and feasibility [26]. In the
implementation of very specific guidelines, analysis of
local context may be even more relevant, and it can make
a difference in, for example, prescription of medications
(involving normative and structural issues), or conduct of
specific services such as intensive care units [39, 49].

In view of the substantial heterogeneity among inter-
ventions and the wide range of areas and follow-ups to be
studied, perhaps more important than a standard study is
further research on a systematic analysis of context and a
theoretical framework of implementation. Studies should
explore the features of an intervention that are effective
in a specific context and how this could be translated into
another context [42]. It is worth mentioning that, in gen-
eral, tailored implementation interventions should not be
considered transferable between different conditions or
countries [80].

A recent study described the process and results
obtained with a project developed to identify barri-
ers to the national childbirth guidelines in Brazil and
strategies for implementation. After identifying and
prioritizing barriers to implementation, a deliberative
dialogue was undertaken to discuss options for address-
ing them based on an evidence synthesis. As a result,

Page 18 of 21

the following interventions were selected: promot-
ing the use of multifaceted interventions, educational
interventions, audit and feedback to adjust professional
practice, and reminders to mediate the interaction
between workers and service users; enabling patient-
mediated interventions; and engaging opinion lead-
ers to promote the use of guidelines [81]. In initiatives
like this, the present study has the potential to provide
an evidence map organized by intervention target,
intended outcome and results achieved.

Strengths and limitations

The results presented in this overview were based on
secondary data, and where necessary primary data was
collected. Therefore, the first limitation is related to the
lack of detailed information on the strategies and out-
comes reported by the authors of the primary studies.
Moreover, with regard to multifaceted interventions,
some systematic reviews presented the main strategy
without listing the other strategies used in combination
with the main one.

Second, we used the EPOC taxonomy to classify
the implementation interventions, but some system-
atic reviews, especially those prior to EPOC classifi-
cation, had used their own categorization. In order to
standardize the classification according to EPOC, we
categorized some strategies based on data from the
systematic reviews. In some cases, such reclassification
may not entirely reflect the intervention addressed in
the primary study, so this may have caused the results
to appear more or less effective for each strategy.

Third, the wide scope and difficulty in gathering a
large amount of information from different contexts in
a comprehensible way should be taken into considera-
tion, and the analysis of the results should consider this
diversity (e.g. the level of development of the countries,
types of services where strategies were implemented,
clinical areas, attributes of each intervention). It should
be mentioned that it was not our intention to conduct
a meta-analysis of effectiveness data, but to present
the strategies with a large number of analyses and a
statistically significant impact on any of the outcomes
evaluated.

The fourth limitation relates to the way that the results
were tabulated to categorize the effectiveness of the strat-
egies. The focus of the analysis was on positive results
with statistical significance. However, many studies that
assess guideline dissemination and implementation strat-
egies are cluster-randomized controlled trials, which pre-
sent unit-of-analysis errors that make it difficult to make
precise estimates regarding the statistical significance of
the strategies [82].
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Conclusion

Generally, national clinical guideline developers are
not responsible for implementation and may leave it to
regional or local groups. However, guideline implemen-
tation may require a national approach that provides
a basis for effective use at the local level. The data pre-
sented in this overview can serve as an important source
of information, while more robust evidence may establish
a coherent relationship between professional and organi-
zational behaviour to better inform the choice of inter-
ventions, and to evaluate the efficiency of dissemination
and implementation strategies in the presence of differ-
ent barriers and facilitators.

Further research is needed to compare more complex
implementation strategies, as simple strategies reported
with good results in the literature can be used in early
interventions. The decision-making of managers should
be based on the whole context of the health service, the
evidence available so far, and the best use of resources.
Sometimes the implementation of a guideline can be
justified in a specific field or area, but it is important to
take scarce resources into consideration when prioritiz-
ing actions and strategies that may contribute to improve
practices in health services.

Therefore, the identification and assessment of the
main factors related to the guideline implementation
process and the discussion of the strategies addressed
in this overview are relevant in facilitating the direction
and decision-making of guideline implementers. Even if
the included literature is unanimous in highlighting the
various limitations related to the lack of standardization,
low methodological quality of the studies, and especially
the lack of conclusions about the superiority of one strat-
egy over another [26, 54, 58], the summary of the results
of this overview provides information on the strategies
that have been most widely studied in the last few years
and their effectiveness in the context in which they were
applied. The identification of barriers, facilitators, per-
spectives of behaviour change and context, combined
with the results from the best available evidence, can be
an important tool for guideline implementation.

Thus, this panorama can support strategy decision-
making adequate for the SUS and other health systems,
seeking to positively impact on the appropriate use of
guidelines, healthcare outcomes and the sustainability of
the SUS.
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