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Purpose of review

Guidelines provide recommendations for clinicians based on the best available evidence and informed by
clinical expertise. These recommendations often fail to be utilized by clinicians hindering the translation of
evidence into practice. The purpose of this review is to describe novel ways in which implementation
science has been used to improve translation of guidelines into clinical practice in the field of lipidology.

Recent findings

We searched PubMed for articles related to guideline implementation in lipidology published in 2021 and
2022. Identified articles were categorized into three domains: first, poor uptake of guideline
recommendations in practice; second, implementation science as a solution to improve care; and third,
examples of how implementation science can be incorporated into guidelines.

Summary

The field of lipidology has identified that many guideline recommendations fail to be translated into practice
and has started to utilize methods from implementation science to assess ways to shrink this gap. Future work
should focus on deploying tools from implementation science to address current gaps in guideline
development. Such as, developing a systematic approach to restructure guideline recommendations so they
are implementable in practice and aid in clinicians’ ability to easily translate them into practice.
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INTRODUCTION

Guidelines synthesize a body of evidence and pro-
vide recommendations which are informed by the
evidence itself as well as clinical expertise [1]. When
implemented, these guideline recommendations
improve outcomes for patients [2]. However, recom-
mendations often fail to be implemented [3]. Failure
to translate evidence into practice can occur for a
variety of reasons, including lack of awareness of the
guideline, disagreement with the recommendation,
belief that the recommendation is not applicable,
inability to act on the recommendation (e.g., due to
lack of resources), and simply forgetting to act on
the recommendation [4–6]. In addition, even if
clinicians prescribe a recommended treatment,
many well documented barriers hinder patient
adherence to treatment recommendations [4,5].

Implementation science, or the ‘scientific studyof
methods topromote the systematic uptake of research
findings and other evidence-based practices into rou-
tine practice’ [7], can be used to better understand the
failure to translate guideline recommendations into
clinicalpracticeaswell as topromote improveduptake
of guidelines into care. There is a growing amount of
literatureexaminingwhich implementationstrategies
aremosteffectiveatpromotingguidelineuptake inthe
field of cardiology [8–12]. For example, Niewlaat et al.
[9] highlighted the evidence-gap that exists for proper
utilizationofcardiovasculardiseasetherapies,utilizing
an implementation science framework, the Knowl-
edge toActionProcess framework [13], tohelp identify
barriers and select, tailor, and implement interven-
tions which facilitate sustained changes in practice.
Similarly, Bonner et al. [8] used implementation
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KEY POINTS

� For the past decade, tools from implementation science
have been hypothesized as a potential solution to
improve translation of guidelines into practice.

� In the past year, significant strides have been made to
describe how implementation science can improve
translation by identifying and utilizing implementation
strategies in the current literature.

� Developing pathways for incorporating implementation
recommendations into guideline development can
facilitate the translation of evidence into practice.

Translating guidelines into practice via implementation science Jones et al.
sciencemethodstodevelop,pilot,andassess feasibility
of combining existing and new strategies to improve
care of individuals with cardiovascular diseases.

Although these studies focus on using imple-
mentation science to implement practice changes
recommended by guidelines, Gagliardi et al. [14]
have developed a framework authors can use to
improve the implementability of guidelines them-
selves. In addition, the most recent Multi-Society
Cholesterol Guidelines published in 2018 incorpo-
rate a section on implementation that includes
three recommendations for implementation of
the guidelines. This section includes methods to
improve patient adherence to prescribed therapy,
identification of those not receiving guideline-based
therapy and initiation of appropriate therapy, and
promotion of shared decision-making [11].

The purpose of this review is to describe recent
ways in which implementation science has been
used to improve translation of guidelines into clin-
ical practice in the field of lipidology.
METHODS

WesearchedPubMedand supplementedwitharticles
known to the authors related to guideline implemen-
tation in lipidology published in 2021 and 2022. The
articles resulting from this search were then catego-
rized into three domains for this review: first, poor
uptake of guideline recommendations in practice;
second, implementation science as a solution to
improve care; and third, examples of how implemen-
tation science can be incorporated into guidelines.
POOR UPTAKE OF GUIDELINE
RECOMMENDATIONS IN PRACTICE

Recent studies have illustrated the failure to translate
lipidrecommendations fromguidelines intopractice.
Hespe et al. [15] reportedtherecentuptakebyprimary
0957-9672 Copyright © 2022 The Author(s). Published by Wolters Kluwe
care clinicians of the 2012 Cardiovascular Disease
guidelines in Australia. They searched the electronic
health record data from two clinical trials aimed at
improving cardiovascular disease care over a 3-year
period and found among individuals with cardiovas-
cular disease that only 57% had been prescribed
guideline-recommended treatments and target met-
rics had been achieved in only 39% of individuals
with hypertension and 53% of individuals with
hypercholesterolemia [15]. Tong et al. [16] found
clinically insignificant increases in statin use and
found only half of individuals with cardiovascular
diseasewere treatedwithastatin2yearsafter the2013
American Heart Association (AHA) and American
College of Cardiology (ACC) Cholesterol Guidelines
werepublished.Thereasons for the failure totranslate
the guideline recommendations in Hespe et al. and
Tong et al. are unclear; however, a recent survey by
Koskinas et al. [17], of European cardiologists, found
high acceptance of the low-density lipoprotein cho-
lesterol (LDL-C)treatmentgoals inthe2019European
Society of Cardiology (ESC) and European Athero-
sclerosis Society (EAS) dyslipidemia guidelines, but
reported suboptimal use of lipid lowering therapies
due to patient-related factors. Ray et al. [18] high-
lighted the lack of achievement across 18 countries of
the 2016 and 2019 ESC/EAS LDL-C goal with only 54
and33%ofpatientsmeeting thesegoals, respectively.
Similarly, Kotseva et al. [19] reported on a 16 country
survey conducted by the ESC found that only 47%
attained LDL-C target of less than 2.6mmol/l. Multi-
ple registries (e.g., GOULD, SAFEHEART, and FHSC
[20–22])of individualsdiagnosedwith lipiddisorders
have highlighted the poor uptake of lipid guidelines
throughout the world.
IMPLEMENTATION SCIENCE AS A
SOLUTION TO IMPROVE CARE

Implementation strategies are ‘methods or techni-
ques used to enhance the adoption, implementa-
tion, and sustainability of a clinical program or
practice’ [23], which offer one potential solution
to improve guideline translation and clinical care
for individuals with lipid disorders. The need for
tailored implementation strategies was highlighted
recently by Tuzzio et al. [24

&

], who found, through a
qualitative analysis of physician educator notes,
that the integration of a cardiovascular disease risk
calculator into the electronic health record was
hindered by the lack of an effective implementation
strategy.

To date, two compilations of implementation
strategies have been published, Expert Recommenda-
tions for Implementing Change (ERIC) [25] and Effec-
tive Practice and Organization of Care [26]. These two
r Health, Inc. www.co-lipidology.com 337
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compilations can be used to standardize reporting and
descriptions of currently used strategies or for develop-
ment of strategies to implement into practice. Two
recent review articles have retrospectively classified
interventions from published studies into ERIC com-
pilation implementation strategies. A systematic
reviewandmeta-analysis of implementation strategies
to improve statin utilization categorized a total of 258
strategies across 86 studies with a median number of
three strategies (SD 2.2, range 1–13) per study [27

&

].
They reported improved statin prescribing, statin
adherence, and reducedLDL-C levels butwerenot able
to identify a strategy or group of strategies that was
more likely to predict a positive outcome [27

&

]. In
addition, the authors noted that future work should
be focused on thoroughly defining these implementa-
tion strategies with over half missing the temporality
and dose of these strategies so that they could be
replicated in future studies [27

&

]. The other review
article,which focusedon37 studies for improving care
for individuals with familial hypercholesterolemia,
mapped the implementation strategies used [28

&

].
Theimplementationstrategies includedassess forread-
iness, identify barriers and facilitators, develop and
organize quality monitoring systems, create new clin-
ical teams, facilitate relay of clinical data to providers,
and involve patients and family members [28

&

]. This
review found that 22% of the studies used an imple-
mentation science theory, model, or framework to
conduct their analysis [28

&

].
In addition, two protocols for clinical trials

(NCT04450914 and NCT05284513) have been pub-
lished that deploy implementation theories, models,
and frameworks to improve translation of care into
practice [29

&&

,30
&&

]. Ridgeway et al. [29
&&

] utilizes the
Consolidated Framework for Implementation
Research, Normalized Process Theory, and RE-AIM
(Reach, Effectiveness, Adoption, Implementation,
andMaintenance framework) intheirmixedmethod,
FIGURE 1. Design for a clinical trial that is using three theoreti
Research, Normalized Process Theory, and RE-AIM (Reach, Effect
framework). Source: Reproduced with permission Ridgeway et al.
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hybrid type III stepped wedge cluster randomized
study to integrate a shared decision-making decision
tool, called Cardiovascular Prevention Choice, into
routine care for cardiovascular disease at three US
health systems (Fig. 1).

Jones et al. [30
&&

] utilizes the Conceptual Model
of Implementation Research in their type III effec-
tiveness-implementation stepped-wedge design
trial to test the familial hypercholesterolemia diag-
nostic evaluation rates among primary care physi-
cians who receive an implementation strategy
package compared with those who do not
(Fig. 2). These studies illustrate how implementa-
tion science is currently being used in the design of
trials to evaluate the care of patients with
lipid disorders.
EXAMPLES OF HOW IMPLEMENTATION
SCIENCE CAN BE INCORPORATED INTO
GUIDELINES

Incorporation of implementation science method-
ologies into the development of lipid guidelines to
improve translation has just begun. The 2018
AHA/ACC guideline included a section on imple-
mentation [11] while the 2019 ESC/EAS guideline
included implementation advice for lipid testing,
risk assessment, and treatment adherence [31].
More recently the EAS has published practical
guidance on lipid care and policy action [32–
35]. Yet, frameworks and other guidance to incor-
porate implementation science into guidelines
exist [14,36

&&

,37
&&

]. Two recent articles provide
guidance for guideline developers to incorporate
implementation science to improve guideline
translation [36

&&

,37
&&

]. Uchmanowicz et al. [36
&&

]
highlight barriers to guideline implementation
and adherence (e.g., poor quality of evidence,
not applicable for target audiences or relevant to
cal approaches: Consolidated Framework for Implementation
iveness, Adoption, Implementation, and Maintenance
[29&&] under the CC BY license.
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INTERVENTION IMPLEMENTATION 
STRATEGY PACKAGE

IMPLEMENTATION 
OUTCOMES

SERVICE 
OUTCOMES

HEALTH 
OUTCOMES

CLINICAL TRIAL OUTCOMES (R33)PROGRAM DEVELOPMENT (R61)

● Acceptability
● Cost
● Feasibility
● Fidelity
● Sustainability

● Adoption
● Penetration

Aim 2

Aim 3

● Develop and implement 
tools for quality 
monitoring

● Develop educational 
material for patients

● Face-to-face (or video 
conferencing) 
educational outreach 
visits for clinicians 

● Intervene to enhance 
uptake and adherence

● Audit and feedback

Implementation of 
the 2018 Cholesterol 
Guidelines and 2018 

JACC Scientific 
Expert Panel Genetic 
Testing Statement to 

create an FH 
diagnostic evaluation 

program

Aim 1

● Timeliness

● Process (return 
of genetic results, 
initiation of 
cascade testing)

● Intermediate 
(LDL-C 
reduction)

● Safety 
(medication side 
effects)

Aim 4

FIGURE 2. Study design. Conceptual model of implementation research framework tailored to the CARE-FH (Collaborative
Approach to Reach Everyone with Familial Hypercholesterolemia) protocol. Source: Reproduced with permission Jones et al.
[30&&] under the CC BY license.
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clinical practice, lack of guideline clarity related to
recommendations, and inadequate dissemination
of guidelines) and propose strategies to address
these barriers, including developing short, user-
friendly, less complex guidelines, creating check-
lists, tablets, smartphone and/or decision-making
tools that are accessible to clinicians, and improv-
ing clarity of guideline recommendations. In the
other recent article, Sarkies and Jones et al. [37

&&

]
discuss how to use implementation science to
develop implementation recommendations that
should be included in guideline development
(Fig. 3). Guideline developers should utilize these
resources to incorporate implementation science
into their recommendations. This can facilitate
FIGURE 3. Embedding implementation science into the guideline
with permission from Sarkies and Jones et al. [37&&].

0957-9672 Copyright © 2022 The Author(s). Published by Wolters Kluwe
the translation of the recommendations into prac-
tice and ultimately impact patient care.
CONCLUSION

Recent work has focused on identifying barriers to the
adoption of guidelines, developing strategies to
improve the implementation of guidelines, and
improving the development of guidelines to make
them more implementable. Future work should con-
tinue to promote the utilization of implementation
science principles at the guideline development stage
andprovidenotonly recommendationsonevidenced-
based practices to implement, but also recommend
evidence-based implementation strategies healthcare
development and translation processes. Source: Reproduced
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systems and clinicians can use to facilitate the trans-
lationofguidelines intopractice. Incraftingandimple-
menting guideline recommendations, guideline
developers and clinicians should also consider the
patient perspective. Specifically, how can we better
understand the patient’s point of view, whether a
general recommendation is right for each particular
patient, and what barriers may hinder adherence to a
guideline recommended treatment [38]. This can
include a shared decision-making conversation with
the patient that aims to not only discuss the benefits
and harms related to a recommendation itself, but a
holistic understanding of the patient’s situation, an
assessment of the patient’s capacity to carry out the
recommendation, and discussion of how the work of
carrying out the recommendation can be normalized
into the patient’s daily life [39]. This process of under-
standing the patient’s situation and balancing patient
workload of healthcare-related tasks (e.g., attending
appointments, getting labs, taking medications, and
carrying out self-care activities) andpatient capacity to
carry out that work may result in lower rates of imple-
mentation of guideline recommended therapies (e.g.,
statins) if it is not the right fit for the patient. This
illustrates the importanceofguidelinesacknowledging
andaccountingfor thedifficultworkofbeingapatient.
This is especially important asmanypatientswith lipid
disorders struggle with workload and capacity due to
polypharmacy, multimorbidity, and disparate access
to resources.

Through utilization of theories, models, frame-
works, and strategies informed by implementation
science, the development and translation of lipid
guidelines into practice can be improved. It will be
important to include implementation scientist as
relevant expert panels for guideline development,
similarly to how other experts are recruited. The
inclusion of an implementation scientist will aid
in helping to craft implementation recommenda-
tions and provide pathways for how these recom-
mendations can be implemented into practice.
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