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ABSTRACT
Introduction: The uptake of Clinical Practice Guideline
(CPG) recommendations that improve outcomes in
heart failure (HF) remains suboptimal. We will conduct
a systematic review to identify implementation
strategies that improve physician adherence to class I
recommendations, those with clear evidence that
benefits outweigh the risks. We will use American,
Canadian and European HF guidelines as our reference.
Methods and analysis: We will conduct a literature
search in the databases of MEDLINE, EMBASE,
HEALTHSTAR, CINAHL, Cochrane Library, Campbell
Collaboration, Joanna Briggs Institute Evidence Based
Practice, Centre for Reviews and Dissemination and
Evidence Based Practice Centres. We will include
prospective studies evaluating implementation
interventions aimed at improving uptake of class I CPG
recommendations in HF. We will extract data in
duplicate. We will classify interventions according to
their level of application (ie, provider, organisation,
systems level) and common underlying characteristics
(eg, education, decision-support, financial incentives)
using the Cochrane Effective Practice and Organisation
of Care Taxonomy. We will assess the impact of the
intervention on adherence to the CPGs. Outcomes will
include proportion of eligible patients who were:
prescribed a CPG-recommended pharmacological
treatment; referred for device consideration; provided
self-care education at discharge; and provided left
ventricular function assessment. We will include
clinical outcomes such as hospitalisations,
readmissions and mortality, if data is available. We will
identify the common elements of successful and failing
interventions, and examine the context in which they
were applied, using the Process Redesign contextual
framework. We will synthesise the results narratively
and, if appropriate, will pool results for meta-analysis.
Discussion and dissemination: In this review, we
will assess the impact of implementation strategies and
contextual factors on physician adherence to HF CPGs.
We will explore why some interventions may succeed
in one setting and fail in another. We will disseminate
our findings through briefing reports, publications and
presentations.

Strengths and limitations of this study
▪ Our study will compare the effectiveness of
implementation interventions intended to
increase adherence to heart failure (HF) Clinical
Practice Guidelines. We will focus on class I
recommendations, the benefits of which are
strongly supported by evidence.
▪ We will assess the role of contextual factors in
influencing the effectiveness of implementations
and will provide context-specific recommendations, where possible.
▪ Our results will inform implementation strategies
at the policy, organisation and provider level to
increase evidence-informed care and improve
outcomes in HF. While the focus of the study is
HF, findings may be generalisable to other
complex, chronic health conditions.
▪ We anticipate that the major limitation of this
review will be the study design of the primary
studies.

Trial registration number: CRD42015017155.

INTRODUCTION
Heart failure (HF) is a common condition
that burdens patients and the healthcare
system. With a prevalence of approximately
10% in the elderly, it accounts for 1–2% of
the healthcare expenditures in developed
countries.1 Patients diagnosed with HF face a
1-year mortality risk of nearly 30%. For those
hospitalised with the condition, the risk of
mortality is substantially higher.1
The use of evidence-based therapies,
pharmacological and non-pharmacological,
have the potential to improve clinical outcomes in HF, and the recommendations
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surrounding their use are published in HF Clinical
Practice Guidelines (CPGs). Several organisations, such
as the American Heart Association, the Canadian
Cardiovascular Society, and the European Society of
Cardiology publish and update HF guidelines.2–4 On the
basis of the strength, depth and breadth of the evidence,
current class I/level A recommendations for patients
with HF and reduced left ventricular (LV) systolic function include prescription of pharmacological treatments
such as β-blockers, ACE inhibitors (ACEIs), angiotensin
receptor blockers (ARBs), and aldosterone antagonists.
Class I recommendations also include the use of devices
such as the implantable cardioverter deﬁbrillator (ICD),
and cardiac resynchronisation therapy (CRT), and services such as self-care education.2 Implementation of
guideline class I recommendations is associated with a
reduction in hospitalisation rates.5
Despite the existence of CPGs, the uptake of recommendations into routine clinical practice remains slow
and inconsistent. A recent study estimated that optimal
implementation of guideline recommendations in HF
could prevent 67 996 deaths a year in the USA alone.6
To bridge the gap between evidence and practice,
efforts must be directed toward implementing strategies
that can narrow these gaps.7 Several studies have
assessed interventions that could facilitate the uptake of
evidence-based recommendations. Provider-level interventions that have been examined include audit and
feedback,8 computer-assisted clinical decision support,9
educational materials, and continuing education meetings.8 Organisational/systems-level interventions that
have been studied include clinical pathways,10 nurse-led
HF management,11 and specialised HF clinics.12
Interventions that address factors within the broader
socioeconomic context include ﬁnancial incentives such
as fee-for-performance or quality-based procedures.13
A pre-requisite to implementing strategies to improve
clinical care is understanding which ones are successful.
Delivering evidence-informed care in HF has unique
challenges as the typical patient with HF receives care
from multiple providers across multiple care settings;
interventions to improve care may need to target not only
providers but also systems, and the success of the interventions may depend on contextual factors, such as the
characteristics of the organisation or health system. While
previous reviews have assessed the effectiveness of interventions that improve quality of care,14 none, to our
knowledge, have explored this subject within the area of
HF, and none have analysed the contextual factors that
inﬂuence the success of an implementation strategy.
Our study is guided by an Applied Health Research
Question (AHRQ)—a question posed by a health system
policy or decision-maker to guide planning, policy and
programme development.15 The primary objective of
this systematic review is to synthesise and evaluate the
effectiveness of implementation interventions in increasing adherence to HF CPGs. Outcomes will include the
proportion of eligible patients who were: prescribed a
2

guideline-recommended pharmacological treatment;
referred for ICD or CRT; provided self-care education at
discharge; and received LV function assessment. If clinical outcomes such as hospitalisation, readmissions, or
mortality rates are reported in the primary studies, we
will evaluate the effectiveness of implementation interventions in improving these. A secondary objective is to
identify the contextual factors associated with success or
failure of the intervention.

METHODS AND ANALYSIS
Eligibility criteria
We have developed eligibility criteria from the research
question: What implementation interventions increase
physician adherence to heart failure Clinical Practice
Guidelines, and how effective are these interventions
relative to usual care? We framed our criteria according
to the following PICOS (Population, Intervention,
Comparator, Outcomes, Study design) elements:
Population: We will include only studies with patients
who are treated for HF, using the diagnosis of HF as
deﬁned in the included studies.
Intervention: We will include trials evaluating one or
more interventions aimed at improving physician adherence to class I guideline-based treatment of HF, and will
categorise them according to the level of the intervention (eg, provider-level, organisation-level, systems-level),
and on the basis of common underlying characteristics
(eg, education, decision-support, ﬁnancial incentives)
according to the Cochrane Effective Practice and
Organization of Care (EPOC) Taxonomy.16
Comparator: We will include studies that use standard
or usual care as a comparator strategy.
Outcomes: Our primary outcomes will be: proportion
of eligible patients prescribed a guideline-recommended
pharmacological treatment such as β-blockers, ACEIs,
ARBs and aldosterone antagonists; proportion of
patients prescribed an exercise regimen; proportion of
patients referred for ICD or CRT consideration; proportion of patients provided self-care education at discharge
and proportion of patients provided LV function assessment. Among interventions aiming to improve pharmacological treatment, we will also assess the proportion of
patients titrated to the guideline-recommended target
dose of β-blocker, ACEI, ARB or aldosterone antagonist.
The outcomes used to measure physician adherence to
HF guidelines in each study will be consistent with
guideline recommendations that were contemporary to
the time at which the study was conducted.
Secondary outcomes will include clinical outcomes,
such as HF-related hospitalisations, readmissions and
mortality.
Study design: We will include randomised controlled
trials (RCTs; including cluster RCTs), cohort studies
(with comparisons), interrupted time series (ITS)
studies and controlled before–after studies. We will
exclude case-series studies, reviews, editorials, letters to
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the editor, non-English studies and studies published
prior to 1990.
Information sources
We will conduct a systematic search of the literature,
restricted to the English language for articles that were
published from 1990 to the present in MEDLINE,
EMBASE, HEALTHSTAR, CINAHL, The Cochrane
Library, The Campbell Collaboration, The Joanna Briggs
Institute Evidence Based Practice Database, The AHRQ
Evidence-based Practice Centers’ Research Reports, and
the University of York Centre for Reviews and
Dissemination Database.
Search strategy
We will develop our main strategy, with the guidance of
an experienced information specialist, in MEDLINE
(Ovid). Our preliminary search strategy includes the
terms: heart failure, guideline adherence, practice
guideline, evidence-based medicine, implement. (The
preliminary search strategy for MEDLINE is available in
online supplementary appendix1.)
We will apply the preliminary MEDLINE search strategy (see online supplementary appendix1) in the other
databases. Our secondary search will include each of the
different intervention types and heart failure (see online
supplementary appendix2). We will search for additional
articles in the reference lists of reviews and editorials
identiﬁed through the two search strategies.
An exploratory search produced approximately 4400
results. After removing duplicates and screening articles
against our eligibility criteria, we identiﬁed approximately 150 articles for full-text review. We anticipate the
inclusion of at least 30 primary studies in this review.
Study selection
We will identify and exclude duplicate reports retrieved
from our literature searches. Two authors will independently screen titles and abstracts of the articles to determine eligibility for further consideration. We will resolve
disagreements by discussion. Two authors will then independently evaluate the full text of articles selected
during preliminary screening according to the eligibility
criteria, and record reasons for exclusion of ineligible
studies. Disagreements will be resolved by discussion
and, when required, by consulting a third author.
Data extraction and management
We will independently extract the following details in
duplicate: methods (study design, unit of allocation,
number of units of allocation, unit of analysis, power calculation, quality criteria, duration of postintervention
follow-up, outcome measurement and study setting),
characteristics of HF patients (number, clinical diagnosis,
New York Heart Association (NYHA) class, comorbidities,
age and gender), intervention (targeted behaviour,
nature of desired change, medium employed and comparison), contextual factors that may have inﬂuenced

success of implementation, and outcomes ( primary and
secondary outcomes and time points reported).
Contextual factors, as outlined in the Process Redesign
contextual framework, will include the nature of the clinical setting (eg, inpatient, outpatient, community-based
care, academic status), the speciﬁc roles and responsibilities of the professionals involved in the intervention, the
strategies used by an organisation to promote use of the
adopted intervention, and the barriers and facilitators of
implementation.17 We will also evaluate the inﬂuence of
the broader economic, political and social landscapes
within which an organisation exists.17 In cases where we
ﬁnd that the description for the implementation strategy
is not described in sufﬁcient detail, we will contact the
original authors for further clariﬁcation.
We will conduct calibration exercises before starting
the data extraction, to ensure agreement between the
data extractors. This will involve data extractions and
quality assessments on a sample of three studies by the
data extractors and the lead author (HV). This will be
followed by comparison and discussion to ensure that all
authors are reporting the same information for each criterion in the data extraction form. We will use results
from an intention-to-treat analysis. In the case that effect
sizes cannot be calculated with available data, we will
contact the original authors to obtain additional data.
Where this is not possible, we will carry out the analysis
using the available data and assess the impact of study
exclusion by conducting a sensitivity analysis.
Two authors will independently extract data from
included studies. We will resolve disagreements by discussion and, when required, by consulting the lead
author.
Assessment of risk of bias in included studies
Two authors will independently assess the quality of
included studies using the criteria outlined in the EPOC
reviews and the Cochrane Handbook for Systematic
Reviews of Interventions.18 Any disagreement will be
resolved by discussion and, when required, by consulting
a third author.
The criteria for assessing risk of bias will vary by type
of study. RCTs, non-RCTs, and controlled before and
after studies will be assessed for random sequence generation, allocation concealment, similar baseline outcome
measurements, similar baseline characteristics, adequate
reporting of incomplete outcome data, blinded
outcome evaluation, and for protection against contamination or selective outcome reporting. Quality assessment of cluster RCTs will additionally include evaluation
for recruitment bias, baseline imbalance, loss of cluster
and incorrect analysis. In addition, we will use the
CONSORT statement to assess the quality and transparency of reporting in RCTs and cluster RCTs.19 20
ITS studies will be assessed for protection against
secular changes, appropriateness of data analysis, disclosure of reason for the number of points preintervention
and postintervention, description of shape of the
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intervention effect, protection against detection bias,
completeness of data, reliability of the primary outcome
measure, risk of selective outcome reporting, and other
risk of bias.
We will summarise the risk of bias within and across
studies.
Assessment of reporting biases
To assess the possibility of reporting biases in our systematic review, we will plot the effect size observed in each
trial against the inverse of its SE, to generate a funnel
plot. The symmetry of the plot will be assessed visually
and formally using the Egger’s test.
Confidence in cumulative evidence
We will evaluate the quality of evidence for all outcomes
using the Grading of Recommendations Assessment,
Development and Evaluation working group methodology across the domains of risk of bias, consistency, directness, precision and publication bias.21 We will rate
quality as high (further research is very unlikely to
change our conﬁdence in the estimate of effect), moderate (further research is likely to have an important
impact on our conﬁdence in the estimate of effect, and
may change the estimate), low (further research is very
likely to have an important impact on our conﬁdence in
the estimate of effect, and is likely to change the estimate) or very low (very uncertain about the estimate of
effect).
Data synthesis
We will classify the implementation strategies according
to level of intervention ( professional, ﬁnancial, organisational and regulatory) and the type of intervention (eg,
education, decision-support, ﬁnancial incentives) using
EPOC Taxonomy.16 We will pool the results within each
category in a meta-analysis if the studies are sufﬁciently
similar with respect to study design, setting and treatments for pooling to be meaningful. For studies
included in the meta-analyses, an additional table will
present the statistical estimates (ORs or relative risk for
dichotomous variables, and mean differences for continuous variables, along with 95% CIs). Among these
studies, we will ﬁrst assess clinical heterogeneity at face
value on the basis of included populations, intervention
types and outcome measures. If heterogeneity is unclear
from this initial assessment, we will use the I2 statistic,
deﬁning substantial heterogeneity as I2>75%.22 For
outcomes that do not show substantial heterogeneity,
meta-analyses will be performed using Cochrane
Collaboration’s Review Manager (RevMan) V.5.3.4. The
pooled data will be computed under a random-effect
model (some degree of heterogeneity is likely), using
the Mantel-Haenszel method, and the 95% CI will be
estimated. Results will be displayed as Forest plots. In the
case of cluster RCTs in which the unit of allocation is different from the unit of analysis, we will use alternative
methods of analysis as outlined in the Cochrane
4

Handbook for Systematic Reviews of Interventions.18 For
studies testing two or more implementation strategies,
we will use a meta-regression analysis involving mixed
models.
Where a meta-analysis is not appropriate, we will narratively synthesise the results. We will apply the Process
Redesign contextual framework developed by Rojas Smith
et al.17 This framework will facilitate an analysis of the relative effectiveness of the implementation interventions on
the basis of their inherent characteristics, the inner and
outer contexts in which they are applied, the characteristics
of the professionals using the intervention, and the process
of implementation. The inner context will address factors
associated with the clinical setting (eg, inpatient, outpatient,
community-based care, academic status). The outer context
will refer to characteristics of the broader socioeconomic
environment in which the intervention is applied. The
characteristics of the professionals will include their roles
and responsibilities within their professional teams. Finally,
the process of implementation will refer to strategies undertaken to encourage the adoption of the intervention.
Additional analyses
Prespeciﬁed subgroup analyses as deﬁned by type of
intervention and practice setting will be performed. We
will also perform sensitivity analyses according to type of
study design (RCT vs observational) and study size.
Discussion and dissemination
HF is a leading cause of healthcare expenditure in
developed countries, and suboptimal therapy is associated with hospitalisation and death.6 Among chronic
conditions, HF consumes a signiﬁcant proportion of the
healthcare budget in most developed countries.1
Decision-makers are incentivised to implement strategies
that improve outcomes and reduce costs, but strategies
to improve HF care are often implemented with limited
evaluation of the evidence. The contextual factors that
inﬂuence the success of an intervention are even less
clear.
Through this study, we will determine implementation
strategies that improve physician adherence to class I
CPGs. We have chosen to focus on class I guidelines,
which are supported by clear evidence that beneﬁts outweigh the risks, as their uptake is of greatest relevance to
both clinicians and decision-makers. We will assess the
contextual factors associated with success of implementation interventions. Exploring the interventions within
their contextual frame will help us better understand
why some interventions may succeed in one setting but
fail in another. For instance, limited resources, time constraints and certain funding models or payment schemes
may serve as barriers to change implementation in
healthcare organisations, and desired outcomes may not
be achieved with these barriers.23 Creating a map of successful and failing interventions within a given context
will help guide decision-makers and knowledge users in
implementing strategies that could improve HF care.
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This is particularly important in an era of escalating
healthcare costs, increased usage of hospital-based
resources, and gaps in care quality despite best efforts.
While this study focuses on HF in an effort to answer
an AHRQ posed by decision-makers in our jurisdiction,
we anticipate that the ﬁndings of the review may be generalisable to other chronic illnesses. We will disseminate
results via brieﬁng reports, policy papers and publication
in peer-reviewed journals. In addition, we will present
the results at conferences, Ministry of Health meetings,
and hospital committee meetings. The integrated
Knowledge Translation approach,24 in which decisionmakers partner with researchers on the study, will facilitate quick translation to policy and practice.
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