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Abstract

Background The implementation of clinical practice guidelines (CPGs) is a cyclical process in which the evalua-
tion stage can facilitate continuous improvement. Implementation science has utilized theoretical approaches, such
as models and frameworks, to understand and address this process. This article aims to provide a comprehensive
overview of the models and frameworks used to assess the implementation of CPGs.

Methods A systematic review was conducted following the Cochrane methodology, with adaptations to the "selec-
tion process" due to the unique nature of this review. The findings were reported following PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) reporting guidelines. Electronic databases were searched
from their inception until May 15, 2023. A predetermined strategy and manual searches were conducted to identify
relevant documents from health institutions worldwide. Eligible studies presented models and frameworks for assess-
ing the implementation of CPGs. Information on the characteristics of the documents, the context in which the mod-
els were used (specific objectives, level of use, type of health service, target group), and the characteristics of each
model or framework (name, domain evaluated, and model limitations) were extracted. The domains of the models
were analyzed according to the key constructs: strategies, context, outcomes, fidelity, adaptation, sustainability, pro-
cess, and intervention. A subgroup analysis was performed grouping models and frameworks according to their levels
of use (clinical, organizational, and policy) and type of health service (community, ambulatorial, hospital, institutional).
The JBI's critical appraisal tools were utilized by two independent researchers to assess the trustworthiness, relevance,
and results of the included studies.

Results Database searches yielded 14,395 studies, of which 80 full texts were reviewed. Eight studies were included
in the data analysis and four methodological guidelines were additionally included from the manual search. The

risk of bias in the studies was considered non-critical for the results of this systematic review. A total of ten models/
frameworks for assessing the implementation of CPGs were found. The level of use was mainly policy, the most com-
mon type of health service was institutional, and the major target group was professionals directly involved in clinical
practice. The evaluated domains differed between the models and there were also differences in their conceptualiza-
tion. All the models addressed the domain "Context", especially at the micro level (8/12), followed by the multilevel
(7/12). The domains "Outcome" (9/12), "Intervention" (8/12), "Strategies" (7/12), and "Process" (5/12) were frequently
addressed, while "Sustainability" was found only in one study, and "Fidelity/Adaptation” was not observed.
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Conclusions The use of models and frameworks for assessing the implementation of CPGs is still incipient. This
systematic review may help stakeholders choose or adapt the most appropriate model or framework to assess CPGs

implementation based on their specific health context.

Trial registration PROSPERO (International Prospective Register of Systematic Reviews) registration number:

CRD42022335884. Registered on June 7, 2022.
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Although the number of theoretical approaches has
grown in recent years, there are still important gaps
to be explored in the use of models and frameworks to
assess the implementation of clinical practice guide-
lines (CPGs). This systematic review aims to contribute
knowledge to overcome these gaps.

Despite the great advances in implementation science,
evaluating the implementation of CPGs remains a
challenge, and models and frameworks could support
improvements in this field.

This study demonstrates that the available models
and frameworks do not cover all characteristics and
domains necessary for a complete evaluation of CPGs
implementation.

The presented findings contribute to the field of imple-
mentation science, encouraging debate on choices and
adaptations of models and frameworks for implemen-
tation research and evaluation.

0

0

0

Background

Substantial investments have been made in clinical
research and development in recent decades, increasing
the medical knowledge base and the availability of health
technologies [1]. The use of clinical practice guidelines
(CPGs) has increased worldwide to guide best health
practices and to maximize healthcare investments. A
CPG can be defined as "any formal statements system-
atically developed to assist practitioner and patient deci-
sions about appropriate health care for specific clinical
circumstances” [2] and has the potential to improve
patient care by promoting interventions of proven benefit
and discouraging ineffective interventions. Furthermore,
they can promote efficiency in resource allocation and
provide support for managers and health professionals in
decision-making [3, 4].

However, having a quality CPG does not guarantee
that the expected health benefits will be obtained. In fact,
putting these devices to use still presents a challenge for
most health services across distinct levels of government.
In addition to the development of guidelines with high

methodological rigor, those recommendations need to be
available to their users; these recommendations involve
the diffusion and dissemination stages, and they need to
be used in clinical practice (implemented), which usually
requires behavioral changes and appropriate resources
and infrastructure. All these stages involve an iterative
and complex process called implementation, which is
defined as the process of putting new practices within a
setting into use [5, 6].

Implementation is a cyclical process, and the evalu-
ation is one of its key stages, which allows continuous
improvement of CPGs development and implementation
strategies. It consists of verifying whether clinical prac-
tice is being performed as recommended (process evalu-
ation or formative evaluation) and whether the expected
results and impact are being reached (summative evalu-
ation) [7-9]. Although the importance of the implemen-
tation evaluation stage has been recognized, research
on how these guidelines are implemented is scarce [10].
This paper focused on the process of assessing CPGs
implementation.

To understand and improve this complex process,
implementation science provides a systematic set of
principles and methods to integrate research findings
and other evidence-based practices into routine practice
and improve the quality and effectiveness of health ser-
vices and care [11]. The field of implementation science
uses theoretical approaches that have varying degrees of
specificity based on the current state of knowledge and
are structured based on theories, models, and frame-
works [5, 12, 13]. A "Model" is defined as "a simplified
depiction of a more complex world with relatively precise
assumptions about cause and effect”, and a "framework"
is defined as "a broad set of constructs that organize con-
cepts and data descriptively without specifying causal
relationships” [9]. Although these concepts are distinct,
in this paper, their use will be interchangeable, as they
are typically like checKklists of factors relevant to various
aspects of implementation.

There are a variety of theoretical approaches avail-
able in implementation science [5, 14], which can make
choosing the most appropriate challenging [5]. Some
models and frameworks have been categorized as



Freitas de Mello et al. Implementation Science (2024) 19:59

"evaluation models" by providing a structure for evaluat-
ing implementation endeavors [15], even though theo-
retical approaches from other categories can also be
applied for evaluation purposes because they specify
concepts and constructs that may be operationalized
and measured [13]. Two frameworks that can specify
implementation aspects that should be evaluated as
part of intervention studies are RE-AIM (Reach, Effec-
tiveness, Adoption, Implementation, Maintenance) [16]
and PRECEDE-PROCEED (Predisposing, Reinforcing
and Enabling Constructs in Educational Diagnosis and
Evaluation-Policy, Regulatory, and Organizational Con-
structs in Educational and Environmental Development)
[17]. Although the number of theoretical approaches has
grown in recent years, the use of models and frameworks
to evaluate the implementation of guidelines still seems
to be a challenge.

This article aims to provide a complete map of the
models and frameworks applied to assess the implemen-
tation of CPGs. The aim is also to subside debate and
choices on models and frameworks for the research and
evaluation of the implementation processes of CPGs and
thus to facilitate the continued development of the field
of implementation as well as to contribute to healthcare
policy and practice.

Methods

A systematic review was conducted following the
Cochrane methodology [18], with adaptations to the
"selection process” due to the unique nature of this
review (details can be found in the respective section).
The review protocol was registered in PROSPERO (reg-
istration number: CRD42022335884) on June 7, 2022.
This report adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [19] and a completed checklist is provided in Addi-
tional File 1.

Eligibility criteria

The SDMO approach (Types of Studies, Types of Data,
Types of Methods, Outcomes) [20] was utilized in this
systematic review, outlined as follows:

Types of studies

— All types of studies were considered for inclusion,
as the assessment of CPG implementation can ben-
efit from a diverse range of study designs, includ-
ing randomized clinical trials/experimental studies,
scale/tool development, systematic reviews, opinion
pieces, qualitative studies, peer-reviewed articles,
books, reports, and unpublished theses.
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— Studies were categorized based on their methodolog-
ical designs, which guided the synthesis, risk of bias
assessment, and presentation of results.

— Study protocols and conference abstracts were
excluded due to insufficient information for this
review.

Types of data

— Studies that evaluated the implementation of CPGs
either independently or as part of a multifaceted
intervention.

— Guidelines for evaluating CPG implementation.

— Inclusion of CPGs related to any context, clinical
area, intervention, and patient characteristics.

— No restrictions were placed on publication date or
language.

Exclusion criteria

— General guidelines were excluded, as this review
focused on 'models for evaluating clinical practice
guidelines implementation’ rather than the guidelines
themselves.

— Studies that focused solely on implementation deter-
minants as barriers and enablers were excluded, as
this review aimed to explore comprehensive models/
frameworks.

— Studies evaluating programs and policies were
excluded.

— Studies that only assessed implementation strategies
(isolated actions) rather than the implementation
process itself were excluded.

— Studies that focused solely on the impact or results
of implementation (summative evaluation) were
excluded.

Types of methods
Not applicable.

Outcomes

— All potential models or frameworks for assessing the
implementation of CPG (evaluation models/frame-
works), as well as their characteristics: name; specific
objectives; levels of use (clinical, organizational, and
policy); health system (public, private, or both); type
of health service (community, ambulatorial, hospital,
institutional, homecare); domains or outcomes eval-
uated; type of recommendation evaluated; context;
limitations of the model.
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— Model was defined as "a deliberated simplification
of a phenomenon on a specific aspect” [21].

— Framework was defined as "structure, overview
outline, system, or plan consisting of various
descriptive categories” [21].

Exclusion criteria

— Models or frameworks used solely for the CPG
development, dissemination, or implementation
phase.

— Models/frameworks used solely for assessment pro-
cesses other than implementation, such as for the
development or dissemination phase.

Data sources and literature search
The systematic search was conducted on July 31, 2022
(and updated on May 15, 2023) in the following electronic
databases: MEDLINE/PubMed, Centre for Reviews and
Dissemination (CRD), the Cochrane Library, Cumulative
Index to Nursing and Allied Health Literature (CINAHL),
EMBASE, Epistemonikos, Global Health, Health Systems
Evidence, PDQ-Evidence, PsycINFO, Rx for Change
(Canadian Agency for Drugs and Technologies in Health,
CADTH), Scopus, Web of Science and Virtual Health
Library (VHL). The Google Scholar database was used
for the manual selection of studies (first 10 pages).
Additionally, hand searches were performed on the
lists of references included in the systematic reviews and
citations of the included studies, as well as on the web-
sites of institutions working on CPGs development and
implementation: Guidelines International Networks
(GIN), National Institute for Health and Care Excellence
(NICE; United Kingdom), World Health Organization
(WHO), Centers for Disease Control and Prevention
(CDC; USA), Institute of Medicine (IOM; USA), Austral-
ian Department of Health and Aged Care (ADH), Health-
care Improvement Scotland (SIGN), National Health and
Medical Research Council (NHMRC; Australia), Queens-
land Health, The Joanna Briggs Institute (JBI), Ministry
of Health and Social Policy of Spain, Ministry of Health
of Brazil and Capes Theses and Dissertations Catalog.
The search strategy combined terms related to "clini-
cal practice guidelines" (practice guidelines, practice
guidelines as topic, clinical protocols), "implementa-
tion", "assessment” (assessment, evaluation), and "mod-
els, framework". The free term "monitoring” was not used
because it was regularly related to clinical monitoring
and not to implementation monitoring. The search strat-
egies adapted for the electronic databases are presented
in an additional file (see Additional file 2).
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Study selection process

The results of the literature search from scientific data-
bases, excluding the CRD database, were imported into
Mendeley Reference Management software to remove
duplicates. They were then transferred to the Rayyan
platform (https://rayyan.qcri.org) [22] for the screen-
ing process. Initially, studies related to the "assessment
of implementation of the CPG" were selected. The
titles were first screened independently by two pairs
of reviewers (first selection: four reviewers, NM, JB,
SS, and JG; update: a pair of reviewers, NM and DQG).
The title screening was broad, including all potentially
relevant studies on CPG and the implementation pro-
cess. Following that, the abstracts were independently
screened by the same group of reviewers. The abstract
screening was more focused, specifically selecting
studies that addressed CPG and the evaluation of the
implementation process. In the next step, full-text arti-
cles were reviewed independently by a pair of review-
ers (NM, DG) to identify those that explicitly presented
"models" or "frameworks" for assessing the implemen-
tation of the CPG. Disagreements regarding the eligi-
bility of studies were resolved through discussion and
consensus, and by a third reviewer (JB) when neces-
sary. One reviewer (NM) conducted manual searches,
and the inclusion of documents was discussed with the
other reviewers.

Risk of bias assessment of studies

The selected studies were independently classified and
evaluated according to their methodological designs by
two investigators (NM and JG). This review employed
JBI’s critical appraisal tools to assess the trustworthiness,
relevance and results of the included studies [23] and
these tools are presented in additional files (see Addi-
tional file 3 and Additional file 4). Disagreements were
resolved by consensus or consultation with the other
reviewers. Methodological guidelines and noncompara-
tive and before—after studies were not evaluated because
JBI does not have specific tools for assessing these types
of documents. Although the studies were assessed for
quality, they were not excluded on this basis.

Data extraction

The data was independently extracted by two reviewers
(NM, DG) using a Microsoft Excel spreadsheet. Dis-
crepancies were discussed and resolved by consensus.
The following information was extracted:

— Document characteristics: author; year of publica-
tion; title; study design; instrument of evaluation;
country; guideline context;
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— Usage context of the models: specific objectives;
level of use (clinical, organizational, and policy);
type of health service (community, ambulatorial,
hospital, institutional); target group (guideline
developers, clinicians; health professionals; health-
policy decision-makers; health-care organizations;
service managers);

— Model and framework characteristics:
domain evaluated, and model limitations.

name,

The set of information to be extracted, shown in the
systematic review protocol, was adjusted to improve the
organization of the analysis.

The "level of use" refers to the scope of the model used.
"Clinical" was considered when the evaluation focused
on individual practices, "organizational” when practices
were within a health service institution, and "policy”
when the evaluation was more systemic and covered dif-
ferent health services or institutions.

The "type of health service" indicated the category of
health service where the model/framework was used (or
can be used) to assess the implementation of the CPG,
related to the complexity of healthcare. "Community” is
related to primary health care; "ambulatorial” is related
to secondary health care; "hospital" is related to tertiary
health care; and 'institutional" represented models/
frameworks not specific to a particular type of health
service.

The "target group” included stakeholders related to the
use of the model/framework for evaluating the imple-
mentation of the CPG, such as clinicians, health pro-
fessionals, guideline developers, health policy-makers,
health organizations, and service managers.

The category "health system" (public, private, or both)
mentioned in the systematic review protocol was not
found in the literature obtained and was removed as an
extraction variable. Similarly, the variables "type of rec-
ommendation evaluated" and "context" were grouped
because the same information was included in the "guide-
line context" section of the study.

Some selected documents presented models or frame-
works recognized by the scientific field, including some
that were validated. However, some studies adapted the
model to this context. Therefore, the domain analysis
covered all models or frameworks domains evaluated by
(or suggested for evaluation by) the document analyzed.

Data analysis and synthesis

The results were tabulated using narrative synthesis with
an aggregative approach, without meta-analysis, aiming
to summarize the documents descriptively for the organ-
ization, description, interpretation and explanation of the
study findings [24, 25].
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The model/framework domains evaluated in each
document were studied according to Nilsen et al’s con-
structs: "strategies”, "context", "outcomes", "fidelity",
"adaptation” and "sustainability". For this study, "strat-
egies" were described as structured and planned ini-
tiatives used to enhance the implementation of clinical
practice [26].

The definition of "context" varies in the literature.
Despite that, this review considered it as the set of
circumstances or factors surrounding a particular
implementation effort, such as organizational sup-
port, financial resources, social relations and support,
leadership, and organizational culture [26, 27]. The
domain "context" was subdivided according to the level
of health care into "micro" (individual perspective),
"meso" (organizational perspective), "macro” (systemic
perspective), and "multiple" (when there is an issue
involving more than one level of health care).

The "outcomes" domain was related to the results of
the implementation process (unlike clinical outcomes)
and was stratified according to the following con-
structs: acceptability, appropriateness, feasibility, adop-
tion, cost, and penetration. All these concepts align
with the definitions of Proctor et al. (2011), although
we decided to separate "fidelity" and "sustainability" as
independent domains similar to Nilsen [26, 28].

"Fidelity" and "adaptation” were considered the same
domain, as they are complementary pieces of the same
issue. In this study, implementation fidelity refers to
how closely guidelines are followed as intended by their
developers or designers. On the other hand, adaptation
involves making changes to the content or delivery of
a guideline to better fit the needs of a specific context.
The "sustainability” domain was defined as evaluations
about the continuation or permanence over time of the
CPG implementation.

Additionally, the domain "process" was utilized to
address issues related to the implementation process
itself, rather than focusing solely on the outcomes of
the implementation process, as done by Wang et al.
[14]. Furthermore, the "intervention" domain was intro-
duced to distinguish aspects related to the CPG char-
acteristics that can impact its implementation, such as
the complexity of the recommendation.

A subgroup analysis was performed with models
and frameworks categorized based on their levels of
use (clinical, organizational, and policy) and the type
of health service (community, ambulatorial, hospital,
institutional) associated with the CPG. The goal is to
assist stakeholders (politicians, clinicians, research-
ers, or others) in selecting the most suitable model for
evaluating CPG implementation based on their specific
health context.
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Results

Search results

Database searches yielded 26,011 studies, of which 107
full texts were reviewed. During the full-text review,
99 articles were excluded: 41 studies did not mention a
model or framework for assessing the implementation
of the CPG, 31 studies evaluated only implementation
strategies (isolated actions) rather than the implementa-
tion process itself, and 27 articles were not related to the
implementation assessment. Therefore, eight studies were
included in the data analysis. The updated search did
not reveal additional relevant studies. The main reason
for study exclusion was that they did not use models or
frameworks to assess CPG implementation. Additionally,
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four methodological guidelines were included from the
manual search (Fig. 1).

Risk of bias assessment of studies

According to the JBI’s critical appraisal tools, the overall
assessment of the studies indicates their acceptance for
the systematic review.

The cross-sectional studies lacked clear information
regarding "confounding factors" or "strategies to address
confounding factors". This was understandable given the
nature of the study, where such details are not typically
included. However, the reviewers did not find this lack
of information to be critical, allowing the studies to be
included in the review. The results of this methodological

Databases searches }[ Manual searches
o)
Records identified from: Records identified from:
VHL (n = 4,017) ADH (n=0)
CINAHL (n = 2,338) CDC(n=1)
CRD (n =58) GIN (n=2)
EMBASE (n = 5,904) IOM (n=1)
g Epistemonikos (n = 2,567) JBI(n=1)
= Global Health (n = 37) MHB (n=1)
3 HSE (n = 446) NHMRC (n = 3)
f‘é MEDLINE/PubMed (n = 3,082) NICE (n = 3)
g PDQ-Evidence (n = 18) QUEENSLAND (n = 1)
-] PsycINFO (n = 387) MSPS (n=1)
Rx for Change (n = 0) SIGN (N= 1)
Scopus (n = 5,747) WHO (n=1)
The Cochrane Library (n = 600) Citation searching (n = 0)
Web of Science (n = 810) Google Scholar (n = 0)
Records removed before
screening:
| Duplicate records removed
v (n = 9,595)
)
Title records screened:
(n=16,416)
Titles excluded:
# > (n = 14,800)
Abstracts records screened:
© (n=1,616)
=
§ Abstracts excluded:
5 t > (n = 1,509)
(7] A 4
Reports assessed for eligibility
(n=107 Reports assessed for eligibility
Full-text excluded (n = 99): (n=16)
Reason A (n=31)
Reason B (n=41) Reports excluded (n = 12)
Reason C (n=27) Reason B (n=12)
|
o
Studies included in review
(n=8) .
= Studies included in review Reports_ln‘tcluded
.% update (n=4)
E (n=0)
g Studies included in review
- (n=8)
Reports included in review
(n=4)
-/

Fig. 1 PRISMA diagram. Acronyms: ADH—Australian Department of Health, CINAHL—Cumulative Index to Nursing and Allied Health Literature,
CDC—-Centers for Disease Control and Prevention, CRD—Centre for Reviews and Dissemination, GIN—Guidelines International Networks, HSE—
Health Systems Evidence, IOM—Institute of Medicine, JBI—The Joanna Briggs Institute, MHB—Ministry of Health of Brazil, NICE—National Institute
for Health and Care Excellence, NHMRC—National Health and Medical Research Council, MSPS — Ministerio de Sanidad Y Politica Social (Spain),
SIGN—Scottish Intercollegiate Guidelines Network, VHL — Virtual Health Library, WHO—World Health Organization. Legend: Reason A ~The study
evaluated only implementation strategies (isolated actions) rather than the implementation process itself. Reason B - The study did not mention

a model or framework for assessing the implementation of the intervention. Reason C — The study was not related to the implementation
assessment. Adapted from Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71. https://doi.org/10.1136/bmj.n71. For more information, visit:
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quality assessment can be found in an additional file (see
Additional file 5).

In the qualitative studies, there was some ambiguity
regarding the questions: "Is there a statement locating the
researcher culturally or theoretically?" and "Is the influ-
ence of the researcher on the research, and vice versa,
addressed?". However, the reviewers decided to include
the studies and deemed the methodological quality suf-
ficient for the analysis in this article, based on the other
information analyzed. The results of this methodological
quality assessment can be found in an additional file (see
Additional file 6).

Documents characteristics (Table 1)

The documents were directed to several continents:
Australia/Oceania (4/12) [31, 33, 36, 37], North Amer-
ica (4/12 [30, 32, 38, 39], Europe (2/12 [29, 35] and Asia
(2/12) [34, 40]. The types of documents were classified
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as cross-sectional studies (4/12) [29, 32, 34, 38], meth-
odological guidelines (4/12) [33, 35-37], mixed meth-
ods studies (3/12) [30, 31, 39] or noncomparative
studies (1/12) [40]. In terms of the instrument of evalu-
ation, most of the documents used a survey/question-
naire (6/12) [29-32, 34, 38], while three (3/12) used
qualitative instruments (interviews, group discussions)
[30, 31, 39], one used a checklist [37], one used an audit
[33] and three (3/12) did not define a specific instru-
ment to measure [35, 36, 40].

Considering the clinical areas covered, most studies
evaluated the implementation of nonspecific (general)
clinical areas [29, 33, 35-37, 40]. However, some stud-
ies focused on specific clinical contexts, such as mental
health [32, 38], oncology [39], fall prevention [31], spi-
nal cord injury [30], and sexually transmitted infections
[34].

Table 1 Document characteristics and usage context of the models

Document Study design Instrument of Country Guideline Level of use Type of health Target group
evaluation context service
Bahtsevanietal.  Cross-sectional Questionnaire Sweden  General Clinical Hospital Health profes-
(2008) [29] Study sionals
Balbale et al. Mixed methods:  Survey; Semi- USA Spinal cord injury  Organizational Hospital Clinicians
(2015) [30] Cross-Sectional structured and other health
and Qualitative interviews professionals
Study
Breimaier et al. Mixed methods:  Questionnaire; Australia  Fall-prevention Organizational Hospital Health profes-
(2015) [31] Before—After Interviews, group sionals
Study and Qualita-  discussions
tive Study
Chouetal. (2011)  Cross-sectional Survey USA Mental Health Organizational Community Clinicians
[32] Study and ambulatorial  and other health
professionals
JBI (2020) [33] Methodological Audit Australia  General Policy Institutional Not defined
guideline
Jeong et al. (2015) Cross-Sectional Survey question-  Korean  Sexually transmit-  Clinical Ambulatorial Clinicians
[34] Study naire ted infections and hospital
MSPS (2009) [35]  Methodological Not defined Spain General Policy Institutional Not defined
guideline
NHMRC (1998) Methodological Not defined Australia  General Policy Institutional Not defined
[36] guideline
Queensland Methodological Checklist Australia  General Policy Institutional Not defined
(2022) [37] guideline
Quittner et al. Cross-sectional Survey USA Mental Health Organizational Not defined Health profes-
(2020) [38] Study sionals
Urquhart et al. Mixed methods: Semi-structured Canada  Oncology Organizational Not defined Guideline devel-
(2019) [39] Noncomparative  interviews and policy opers, health-pol-
and Qualitative icy decision-mak-
study ers and healthcare
organizations
Yinghui et al. Noncomparative  Not defined China General Policy Institutional Clinicians
(2022) [40] study and guideline
developers

Acronyms: USA United States of America, NHMRC National Health and Medical Research Council, JBI The Joanna Briggs Institute, MSPS Ministerio de Sanidad y Politica

Social
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Usage context of the models (Table 1)

Specific objectives

All the studies highlighted the purpose of guiding the
process of evaluating the implementation of CPGs, even
if they evaluated CPGs from generic or different clinical
areas.

Levels of use

The most common level of use of the models/frame-
works identified to assess the implementation of CPGs
was policy (6/12) [33, 35-37, 39, 40]. In this level, the
model is used in a systematic way to evaluate all the pro-
cesses involved in CPGs implementation and is primarily
related to methodological guidelines. This was followed
by the organizational level of use (5/12) [30-32, 38, 39],
where the model is used to evaluate the implementation
of CPGs in a specific institution, considering its specific
environment. Finally, the clinical level of use (2/12) [29,
34] focuses on individual practice and the factors that can
influence the implementation of CPGs by professionals.

Type of health service

Institutional services were predominant (5/12) ([33,
35-37, 40] and included methodological guidelines and
a study of model development and validation. Hospi-
tals were the second most common type of health ser-
vice (4/12) [29-31, 34], followed by ambulatorial (2/12)
[32, 34] and community health services (1/12) [32]. Two
studies did not specify which type of health service the
assessment addressed [38, 39].

Target group

The focus of the target group was professionals directly
involved in clinical practice (6/12) [29, 31, 32, 34, 38,
40], namely, health professionals and clinicians. Other
less related stakeholders included guideline develop-
ers (2/12) [39, 40], health policy decision makers (1/12)
[39], and healthcare organizations (1/12) [39]. The target
group was not defined in the methodological guidelines,
although all the mentioned stakeholders could be related
to these documents.

Model and framework characteristics

Models and frameworks for assessing the implementation

of CPGs

The Consolidated Framework for Implementation
Research (CFIR) [31, 38] and the Promoting Action
on Research Implementation in Health Systems (PAR-
iHS) framework [29, 30] were the most commonly
employed frameworks within the selected documents.
The other models mentioned were: Goal commitment
and implementation of practice guidelines framework
[32]; Guideline to identify key indicators [35]; Guideline

Page 8 of 15

implementation checklist [37]; Guideline implementa-
tion evaluation tool [40]; JBI Implementation Framework
[33]; Reach, effectiveness, adoption, implementation
and maintenance (RE-AIM) framework [34]; The Guide-
line Implementability Framework [39] and an unnamed
model [36].

Domains evaluated

The number of domains evaluated (or suggested for
evaluation) by the documents varied between three and
five, with the majority focusing on three domains. All the
models addressed the domain "context", with a particu-
lar emphasis on the micro level of the health care context
(8/12) [29, 31, 34-39], followed by the multilevel (7/12)
[29, 31-33, 38-40], meso level (4/12) [30, 35, 39, 40] and
macro level (2/12) [37, 39]. The "Outcome" domain was
evaluated in nine models. Within this domain, the most
frequently evaluated subdomain was "adoption” (6/12)
[29, 32, 34-37], followed by "acceptability" (4/12) [30, 32,
35, 39], "appropriateness” (3/12) [32, 34, 36], "feasibility"
(3/12) [29, 32, 36], "cost" (1/12) [35] and "penetration"
(1/12) [34]. Regarding the other domains, "Intervention"
(8/12) [29, 31, 34—36, 38-40], "Strategies" (7/12) [29, 30,
33, 35-37, 40] and "Process" (5/12) [29, 31-33, 38] were
frequently addressed in the models, while "Sustainability"
(1/12) [34] was only found in one model, and "Fidelity/
Adaptation"” was not observed. The domains presented by
the models and frameworks and evaluated in the docu-
ments are shown in Table 2.

Limitations of the models

Only two documents mentioned limitations in the use
of the model or frameworks. These two studies reported
limitations in the use of CFIR: "is complex and cumber-
some and requires tailoring of the key variables to the
specific context”, and "this framework should be supple-
mented with other important factors and local features
to achieve a sound basis for the planning and realization
of an ongoing project" [31, 38]. Limitations in the use of
other models or frameworks are not reported.

Subgroup analysis

Following the subgroup analysis (Table 3), five different
models/frameworks were utilized at the policy level by
institutional health services. These included the Guide-
line Implementation Evaluation Tool [40], the NHMRC
tool (model name not defined) [36], the JBI Implemen-
tation Framework+GRiP [33], Guideline to identify
key indicators [35], and the Guideline implementation
checklist [37]. Additionally, the "Guideline Implementa-
bility Framework" [39] was implemented at the policy
level without restrictions based on the type of health
service. Regarding the organizational level, the models
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Table 3 Model subgroup analysis
Levels of use
Clinical Organizational Policy
Type of health service Community - Goal commitment and implementation of practice -
guidelines framework [32]
Ambulatorial RE-AIM [34] Goal commitment and implementation of practice -
guidelines framework [32]
Hospital RE-AIM [34]; PARIHS  PARIHS [29, 30] -
[29, 30] CFIR[31, 38]

Institutional - - Guideline
Implementa-
tion Evaluation
Tool [40];
NHMRC tool
(36];
JBI Implemen-
tation frame-
work+GRiP
(33
Guideline
to identify key
indicators [35];
Guideline
implementa-
tion checklist
(371

Not defined CFIR[38,41]; The Guideline

The Guideline Implementability Framework [39] Implementabil-

ity Framework
[39]

Acronyms: RE-AIM Reach, effectiveness, adoption, implementation, and maintenance framework, PARiHS Promoting action on research implementation in health
systems framework, CFIR Consolidated Framework for Implementation Research, NHMRC National Health and Medical Research Council, JBI The Joanna Briggs
Institute, GRiP Getting Research into Practice, MSPS Ministerio de Sanidad y Politica Social

used varied depending on the type of service. The "Goal
commitment and implementation of practice guidelines
framework" [32] was applied in community and ambula-
tory health services, while "PARIHS" [29, 30] and "CFIR"
[31, 38] were utilized in hospitals. In contexts where the
type of health service was not defined, "CFIR" [31, 38]
and "The Guideline Implementability Framework" [39]
were employed. Lastly, at the clinical level, "RE-AIM"
[34] was utilized in ambulatory and hospital services, and
PARIHS [29, 30] was specifically used in hospital services.

Discussion

Key findings

This systematic review identified 10 models/ frameworks
used to assess the implementation of CPGs in various
health system contexts. These documents shared simi-
lar objectives in utilizing models and frameworks for
assessment. The primary level of use was policy, the most
common type of health service was institutional, and
the main target group of the documents was profession-
als directly involved in clinical practice. The models and
frameworks presented varied analytical domains, with
sometimes divergent concepts used in these domains.

This study is innovative in its emphasis on the evalua-
tion stage of CPG implementation and in summarizing
aspects and domains aimed at the practical application of
these models.

The small number of documents contrasts with stud-
ies that present an extensive range of models and frame-
works available in implementation science. The findings
suggest that the use of models and frameworks to evalu-
ate the implementation of CPGs is still in its early stages.
Among the selected documents, there was a predomi-
nance of cross-sectional studies and methodological
guidelines, which strongly influenced how the imple-
mentation evaluation was conducted. This was primarily
done through surveys/questionnaires, qualitative meth-
ods (interviews, group discussions), and non-specific
measurement instruments. Regarding the subject areas
evaluated, most studies focused on a general clinical
area, while others explored different clinical areas. This
suggests that the evaluation of CPG implementation has
been carried out in various contexts.

The models were chosen independently of the catego-
ries proposed in the literature, with their usage catego-
rized for purposes other than implementation evaluation,
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as is the case with CFIR and PARiHS. This practice was
described by Nilsen et al. who suggested that models and
frameworks from other categories can also be applied for
evaluation purposes because they specify concepts and
constructs that may be operationalized and measured
[14, 15, 42, 43].

The results highlight the increased use of models and
frameworks in evaluation processes at the policy level
and institutional environments, followed by the organiza-
tional level in hospital settings. This finding contradicts a
review that reported the policy level as an area that was
not as well studied [44]. The use of different models at
the institutional level is also emphasized in the subgroup
analysis. This may suggest that the greater the impact
(social, financial/economic, and organizational) of imple-
menting CPGs, the greater the interest and need to
establish well-defined and robust processes. In this con-
text, the evaluation stage stands out as crucial, and the
investment of resources and efforts to structure this stage
becomes even more advantageous [10, 45]. Two studies
(16,7%) evaluated the implementation of CPGs at the
individual level (clinical level). These studies stand out for
their potential to analyze variations in clinical practice in
greater depth.

In contrast to the level of use and type of health ser-
vice most strongly indicated in the documents, with sys-
temic approaches, the target group most observed was
professionals directly involved in clinical practice. This
suggests an emphasis on evaluating individual behaviors.
This same emphasis is observed in the analysis of the
models, in which there is a predominance of evaluating
the micro level of the health context and the "adoption”
subdomain, in contrast with the sub-use of domains such
as "cost" and "process". Cassetti et al. observed the same
phenomenon in their review, in which studies evaluating
the implementation of CPGs mainly adopted a behavioral
change approach to tackle those issues, without consider-
ing the influence of wider social determinants of health
[10]. However, the literature widely reiterates that multi-
ple factors impact the implementation of CPGs, and dif-
ferent actions are required to make them effective [6, 46,
47]. As a result, there is enormous potential for the devel-
opment and adaptation of models and frameworks aimed
at more systemic evaluation processes that consider insti-
tutional and organizational aspects.

In analyzing the model domains, most models focused
on evaluating only some aspects of implementation
(three domains). All models evaluated the "context",
highlighting its significant influence on implementation
[9, 26]. Context is an essential effect modifier for pro-
viding research evidence to guide decisions on imple-
mentation strategies [48]. Contextualizing a guideline
involves integrating research or other evidence into a
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specific circumstance [49]. The analysis of this domain
was adjusted to include all possible contextual aspects,
even if they were initially allocated to other domains.
Some contextual aspects presented by the models vary in
comprehensiveness, such as the assessment of the "tim-
ing and nature of stakeholder engagement" [39], which
includes individual engagement by healthcare profession-
als and organizational involvement in CPG implemen-
tation. While the importance of context is universally
recognized, its conceptualization and interpretation dif-
fer across studies and models. This divergence is also
evident in other domains, consistent with existing litera-
ture [14]. Efforts to address this conceptual divergence in
implementation science are ongoing, but further research
and development are needed in this field [26].

The main subdomain evaluated was "adoption" within
the outcome domain. This may be attributed to the ease
of accessing information on the adoption of the CPG,
whether through computerized system records, patient
records, or self-reports from healthcare profession-
als or patients themselves. The "acceptability" subdo-
main pertains to the perception among implementation
stakeholders that a particular CPG is agreeable, palat-
able or satisfactory. On the other hand, "appropriateness”
encompasses the perceived fit, relevance or compatibil-
ity of the CPG for a specific practice setting, provider, or
consumer, or its perceived fit to address a particular issue
or problem [26]. Both subdomains are subjective and rely
on stakeholders’ interpretations and perceptions of the
issue being analyzed, making them susceptible to report-
ing biases. Moreover, obtaining this information requires
direct consultation with stakeholders, which can be chal-
lenging for some evaluation processes, particularly in
institutional contexts.

The evaluation of the subdomains "feasibility” (the
extent to which a CPG can be successfully used or car-
ried out within a given agency or setting), "cost” (the
cost impact of an implementation effort), and "penetra-
tion" (the extent to which an intervention or treatment
is integrated within a service setting and its subsystems)
[26] was rarely observed in the documents. This may be
related to the greater complexity of obtaining informa-
tion on these aspects, as they involve cross-cutting and
multifactorial issues. In other words, it would be difficult
to gather this information during evaluations with health
practitioners as the target group. This highlights the
need for evaluation processes of CPGs implementation
involving multiple stakeholders, even if the evaluation is
adjusted for each of these groups.

Although the models do not establish the "intervention"
domain, we thought it pertinent in this study to delimit
the issues that are intrinsic to CPGs, such as methodolog-
ical quality or clarity in establishing recommendations.
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These issues were quite common in the models evaluated
but were considered in other domains (e.g., in "context").
Studies have reported the importance of evaluating these
issues intrinsic to CPGs [47, 50] and their influence on
the implementation process [51].

The models explicitly present the "strategies” domain,
and its evaluation was usually included in the assess-
ments. This is likely due to the expansion of scientific and
practical studies in implementation science that involve
theoretical approaches to the development and applica-
tion of interventions to improve the implementation of
evidence-based practices. However, these interventions
themselves are not guaranteed to be effective, as reported
in a previous review that showed unclear results indicat-
ing that the strategies had affected successful implemen-
tation [52]. Furthermore, model domains end up not
covering all the complexity surrounding the strategies
and their development and implementation process. For
example, the ‘Guideline implementation evaluation tool’
evaluates whether guideline developers have designed
and provided auxiliary tools to promote the implementa-
tion of guidelines [40], but this does not mean that these
tools would work as expected.

The "process" domain was identified in the CFIR [31,
38], JBI/GRIiP [33], and PARIHS [29] frameworks. While
it may be included in other domains of analysis, its dis-
tinct separation is crucial for defining operational issues
when assessing the implementation process, such as
determining if and how the use of the mentioned CPG
was evaluated [3]. Despite its presence in multiple mod-
els, there is still limited detail in the evaluation guide-
lines, which makes it difficult to operationalize the
concept. Further research is needed to better define the
"process” domain and its connections and boundaries
with other domains.

The domain of "sustainability" was only observed in the
RE-AIM framework, which is categorized as an evalua-
tion framework [34]. In its acronym, the letter M stands
for "maintenance” and corresponds to the assessment
of whether the user maintains use, typically longer than
6 months. The presence of this domain highlights the
need for continuous evaluation of CPGs implementation
in the short, medium, and long term. Although the RE-
AIM framework includes this domain, it was not used in
the questionnaire developed in the study. One probable
reason is that the evaluation of CPGs implementation is
still conducted on a one-off basis and not as a continuous
improvement process. Considering that changes in clini-
cal practices are inherent over time, evaluating and moni-
toring changes throughout the duration of the CPG could
be an important strategy for ensuring its implementation.
This is an emerging field that requires additional invest-
ment and research.
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The "Fidelity/Adaptation” domain was not observed
in the models. These emerging concepts involve the
extent to which a CPG is being conducted exactly as
planned or whether it is undergoing adjustments and
adaptations. Whether or not there is fidelity or adapta-
tion in the implementation of CPGs does not presuppose
greater or lesser effectiveness; after all, some adaptations
may be necessary to implement general CPGs in specific
contexts. The absence of this domain in all the models
and frameworks may suggest that they are not relevant
aspects for evaluating implementation or that there is a
lack of knowledge of these complex concepts. This may
suggest difficulty in expressing concepts in specific evalu-
ative questions. However, further studies are warranted
to determine the comprehensiveness of these concepts.

It is important to note the customization of the
domains of analysis, with some domains presented in
the models not being evaluated in the studies, while oth-
ers were complementarily included. This can be seen in
Jeong et al. [34], where the "intervention" domain in the
evaluation with the RE-AIM framework reinforced the
aim of theoretical approaches such as guiding the process
and not determining norms. Despite this, few limitations
were reported for the models, suggesting that the use of
models in these studies reflects the application of these
models to defined contexts without a deep critical analy-
sis of their domains.

Limitations

This review has several limitations. First, only a few stud-
ies and methodological guidelines that explicitly present
models and frameworks for assessing the implementation
of CPGs have been found. This means that few alternative
models could be analyzed and presented in this review.
Second, this review adopted multiple analytical catego-
ries (e.g., level of use, health service, target group, and
domains evaluated), whose terminology has varied enor-
mously in the studies and documents selected, especially
for the "domains evaluated" category. This difficulty in
harmonizing the taxonomy used in the area has already
been reported [26] and has significant potential to con-
fuse. For this reason, studies and initiatives are needed
to align understandings between concepts and, as far as
possible, standardize them. Third, in some studies/docu-
ments, the information extracted was not clear about the
analytical category. This required an in-depth interpreta-
tive process of the studies, which was conducted in pairs
to avoid inappropriate interpretations.

Implications

This study contributes to the literature and clinical prac-
tice management by describing models and frameworks
specifically used to assess the implementation of CPGs
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based on their level of use, type of health service, target
group related to the CPG, and the evaluated domains.
While there are existing reviews on the theories, frame-
works, and models used in implementation science, this
review addresses aspects not previously covered in the
literature. This valuable information can assist stake-
holders (such as politicians, clinicians, researchers, etc.)
in selecting or adapting the most appropriate model to
assess CPG implementation based on their health con-
text. Furthermore, this study is expected to guide future
research on developing or adapting models to assess the
implementation of CPGs in various contexts.

Conclusion

The use of models and frameworks to evaluate the imple-
mentation remains a challenge. Studies should clearly
state the level of model use, the type of health service
evaluated, and the target group. The domains evaluated
in these models may need adaptation to specific contexts.
Nevertheless, utilizing models to assess CPGs imple-
mentation is crucial as they can guide a more thorough
and systematic evaluation process, aiding in the continu-
ous improvement of CPGs implementation. The find-
ings of this systematic review offer valuable insights for
stakeholders in selecting or adjusting models and frame-
works for CPGs evaluation, supporting future theoretical
advancements and research.
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