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Abstract

Background: De-implementation or abandonment of ineffective or low-value healthcare is becoming a priority
research field globally due to the growing empirical evidence of the high prevalence of such care and its impact in
terms of patient safety and social inefficiency. Little is known, however, about the factors, barriers, and facilitators
involved or about interventions that are effective in promoting and accelerating the de-implementation of low-
value healthcare. The De-imFAR study seeks to carry out a structured, evidence-based, and theory-informed process
involving the main stakeholders (clinicians, managers, patients, and researchers) for the design, deployment, and
assessment of de-implementation strategies for reducing low-value pharmacological prescribing.

Methods: A phase I formative study using a systematic and comprehensive framework based on theory and
evidence for the design of implementation strategies—specifically, the Behavior Change Wheel (BCW)—will be
conducted to design and model de-implementation strategies to favor reductions in low-value pharmacological
prescribing of statins in primary prevention of cardiovascular disease (CVD) by main stakeholders (clinicians,
managers, patients, and researchers) in a collegiate way. Subsequently, a phase II comparative hybrid trial will be
conducted to assess the feasibility and potential effectiveness of at least one active de-implementation strategy to
reduce low-value pharmacological prescribing of statins in primary prevention of CVD compared to the usual
procedures for dissemination of clinical practice guidelines (“what-not-to-do” recommendations). A mixed-methods
evaluation will be used: quantitative for the results of the implementation at the professional level (e.g., adoption,
reach and implementation or execution of the recommended clinical practice); and qualitative to determine the
feasibility and perceived impact of the de-implementation strategies from the clinicians’ perspective, and patients’
experiences related to the clinical care received.
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Discussion: The DE-imFAR study aims to generate valid scientific knowledge about the design and development of
de-implementation strategies using theory- and evidence-based methodologies suggested by implementation
science. It will explore the effectiveness of these strategies and their acceptability among clinicians, policymakers,
and patients. Its ultimate goal is to maximize the quality and efficiency of our health system by abandoning low-
value pharmacological prescribing.

Trial registration: Clinicaltrials.gov identifier: NCT04022850. Registered 17 July 2019

Keywords: Low-value care, De-implementation, Cardiovascular disease prevention

Background
For a considerable proportion of interventions provided to
patients in healthcare settings, there is a lack of solid evi-
dence of their effectiveness (for example, pharmacological
prescribing, programs and services). This implies that pa-
tients may receive ineffective, unnecessary or even harmful
care. Additionally, a large part of healthcare spending is
attributable to low-value care practices [1, 2]. The elimin-
ation or reduction of this low-value care can lead to im-
provements in the quality of care and its results in terms
of population health while reducing costs. Nonetheless,
while de-implementation of low-value care has received
attention in the literature [3–5] and much is known about
general barriers to reducing low-value care (e.g., cognitive
bias [6], guidelines focused on underuse not overuse [7],
and fragmentation of care [8, 9]), there is still great uncer-
tainty about which interventions are effective in which
contexts for promoting the abandonment of which types
of low-value care [10].
For example, cardiovascular disease (CVD) remains one

of the leading causes of premature death in Europe, ac-
counting for 42% of deaths among women and 38% among
men under 75 years of age. According to the World Health
Organization, lifestyle changes would prevent more than

three-quarters of cardiovascular deaths [11]. Statins are
among the most prescribed medications globally for CVD
prevention and are increasingly used in people without
CVD or diabetes (“primary prevention”). The consumption
of lipid-lowering drugs (statins) in the Basque Country
(Spain) has gone from 46 defined daily doses/1000 inhabi-
tants/day (DIDs) in 2006 to 90 DIDs in 2013, representing
a growth of 93% [12]. This trend is despite statins having
no added value for the primary prevention of CVD or at
least having shown to be only effective or have some bene-
fit for a small fraction of the target population depending
on their baseline risk [13, 14]. Moreover, statins have asso-
ciated side-effects (e.g., muscle pain) in 5 to 10% of users
[15]. Meanwhile, healthy lifestyle promotion interventions
in clinical settings have shown to be more cost-effective
and are the preferred recommended practice, especially in
low-risk patients. The prescribing of statins in low-risk
populations (< 10%) can be considered a low-value practice
[13, 14].
Evidence from studies of approaches to improving the ad-

equacy and/or promoting the reduction or abandonment of
low-value pharmacological prescribing shows, on the one
hand, that training in isolation does not have an effect in
terms of de-implementing inappropriate prescribing. On the
other, multi-component interventions that combine mul-
tiple tailored interventions (audit and feedback, alert sys-
tems and clinical decision support systems) have achieved
more positive results [16–23]. Nevertheless, there is no
“magic bullet” to reduce clinicians’ use of low-value prac-
tices [24, 25]. From the growing scientific evidence in im-
plementation research and the few theoretical advances
and studies focused specifically on de-implementation, we
propose that the following three intervention components
are fundamental to successfully achieving the complex
process of de-implementing a low-value practice.
First, it is known that involving the main stakeholders in

a collaborative reflexive process allows a better under-
standing of the context and the implementation process,
which in turn facilitates the identification of more success-
ful implementation strategies that ensure feasibility. This
procedure is commonly known as participatory action re-
search [26]. Additionally, the application of targeted or
adapted interventions maximizes the chance of success.

Contributions to the literature

� The DE-imFAR study is among the first studies applying the

most prominent implementation theories and frameworks

specific to the field of de-implementation.

� This study will use a systematic and comprehensive framework

based on theory and evidence for the design and deployment

of de-implementation strategies for reducing low-value statin

prescribing in the cardiovascular disease primary prevention

practice of clinicians

� This study will examine the feasibility potential effectiveness

of the de-implementation strategy emerging from the afore-

mentioned systematic and theory-based processes in redu-

cing low-value statin prescribing as compared to usual

procedures based on the principles of linear dissemination

of “what-not-to-do” guidelines and recommendations
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Such tailored strategies are designed to improve health-
care based on an assessment of the determinants of the
practice in question in a specific context [27, 28].
Second, we must bear in mind that de-implementation or

unlearning is a process of abandoning or renouncing know-
ledge, values or behavior acquired, unconsciously or delib-
erately [29]. Unlearning can be difficult both individually
and at the organizational level due to the possible “discom-
fort” that it generates [29, 30]. It may require losing faith in
preexisting mental schemes in favor of new ones, opening
the door to uncertainty, fear of the unknown and loss of a
sense of control, with the consequent emotional impact
that often leads to “defensive” postures [31]. It may also
simply be difficult to suppress mental schemes that have
guided a clinician’s decision-making and become second
nature, even when the clinician is aware that these are no
longer effective [32, 33]. The way in which such modes of
thinking influence behavior and clinical decisions has impli-
cations for understanding how to effectively de-implement
a given low-value practice. In relation to this, recent models
based on unlearning and substitution suggest that clin-
ical decision making is the result of two different modes
of cognitive processing [30]: (1) intuitive cognition or
type 1 system, which is a set of processes, largely uncon-
scious, that occur in response to environmental or emo-
tional cues and are based on previously learned ingrained
heuristics; and (2) reflexive cognition or type 2 system,
which is a conscious process of evaluating options based
on a combination of utility, risk, capacities, and social in-
fluences. Unlearning is similarly difficult for organiza-
tions [29, 30], which are usually hierarchical systems
characterized by a “dominant culture,” preconceived col-
lective ideas, norms, and group expectations, that can
obstruct both individual and organizational change. We
propose that de-implementation efforts will therefore
often require a multilevel approach. Further, it should be
noted that de-implementation and implementation ef-
forts are inherently linked as a reversal of disproven prac-
tices may require some sort of replacement with the
desired effective practice [34].
Finally, improving the implementation of evidence-based

practice by clinicians depends, in most cases, on enacting
change in the behaviors involved. “Behavior change inter-
ventions” can be defined as a set of coordinated actions de-
signed to change specific behavior patterns. But for these
interventions to be effective, rather than be based on intui-
tive methods, they must be designed following a formal
analysis process of the objective behavior and its theoretic-
ally foreseen mechanisms of action, all guided by models,
theories or frameworks that cover the entire range of pos-
sible influences or determinants of behavior [35, 36].
Two of the most commonly used implementation frame-

works are the Consolidated Framework for Implementation
Research (CFIR) and the Theoretical Domains Framework

(TDF) [37–39]. The CFIR [39], which focuses on determi-
nants, includes 39 constructs structured into five domains
(intervention characteristics; inner setting; outer setting;
characteristics of the individuals; and the implementation
process) regarding potential barriers to and facilitators of
successful implementation. The TDF establishes a com-
prehensive systematic method for designing implementa-
tion strategies that were developed using a process of
expert consensus and validation to identify psychological
and organizational theories relevant to changing the clin-
ical behavior of health professionals [37]. A set of 14 do-
mains covering the main factors that influence clinical
behavior were identified: knowledge; skills; role and so-
cial/professional identity; beliefs about capabilities; be-
liefs about the consequences; motivation and objectives;
memory, attention and decision processes; environmen-
tal context and resources; social influences; emotion; be-
havior regulation; and the nature of the behaviors. These
14 domains provide a broad framework that covers most
potential barriers to change, and therefore implies a long
range of possible intervention components. To select the
behavior change techniques most likely to produce
change in a specific clinical behavior, the TDF and the as-
sociated Behavior Change Wheel (BCW) propose a step-
by-step process to map the factors grouped by TDF do-
mains, with an extensive [36] hierarchically organized
taxonomy of 93 different behavioral change techniques,
with definitions and clear examples that offer a reliable
method to determine the active content of interventions.
Considering all this, the DE-imFAR (from the Spanish

for DE-implementation of low-value pharmacological pre-
scribing) study aims to carry out a structured, evidence-
based, and theory-informed process involving the main
stakeholders (managers, professionals, patients, and re-
searchers) for the design and deployment of targeted de-
implementation strategies for reducing low-value pharma-
cological prescribing, compared to the usual system-level
procedures based on the principles of linear dissemination
of “what-not-to-do” guidelines and recommendations. The
DE-imFAR study will focus on the de-implementation of
low-value pharmacological prescribing in primary preven-
tion of CVD in patients at low cardiovascular risk, where
the prescribing of statins is not indicated according to
evidence-based clinical guidelines; and in the promotion of
a healthy lifestyle as the core recommended intervention
that will be considered the replacement component [26].

Methods
Aims

(1) To design and model in a collaborative way among
the stakeholders involved (healthcare professionals,
patients, managers, and researchers) a set of de-
implementation strategies to favor the reduction
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and/or abandonment of low-value prescribing of
statins in primary prevention of CVD. This strategy
will be designed using a systematic, comprehensive
framework based on theory and evidence for the
design of implementation strategies (the CFIR, TDF,
and BCW) focused on addressing the main determi-
nants (barriers and facilitators) of clinical practice
for primary prevention of CVD and adapted to the
specific context of primary care (PC) in the Basque
Health Service (Osakidetza).

(2) To evaluate the feasibility and potential effectiveness
of the de-implementation strategies applied for redu-
cing the low-value prescribing of statins in primary
prevention of CVD and for increasing the delivery of
healthy lifestyle promotion, in accordance with rec-
ommended clinical practice, compared to the usual
procedures of dissemination of clinical practice
guidelines, focused on the provision of educational
materials, support tools, and training.

Design
Implementation trial in phase I (formative mixed methods
research) and phase II (feasibility and potential effective-
ness evaluation using mixed methods). The DE-imFAR
study was reviewed and approved by the Clinical Research
Ethics Committee of the Basque Country (Ref: PI2019102,
approved on 10 April 2019) and has been registered in the
US NLM’s clinical trials database (clinicaltrials.gov
NCT04022850, 17 July 2019).
Osakidetza provides universal coverage that is free at

the point of use, aside from co-payment for drugs, funded
through regional general taxation. Primary, specialized,
and social health-related service provision is organized
around 13 Integrated Healthcare Organizations (IHOs)
that cover the three provinces of the Autonomous Com-
munity of the Basque Country: Araba, Bizkaia, and Gipuz-
koa. Each resident is on the list of one family physician
(FP) or pediatrician who offers comprehensive primary
care and refers patients for hospital and specialty services.
Primary care professionals work in full-time teams, in-
cluding FPs, pediatricians, nurses, and administrative staff
based at local centers providing access to healthcare for
users in a defined geographical area.

Phase I formative mixed methods research
With the aim of designing and packaging context-specific
de-implementation strategies to favor a reduction in low-
value pharmacological prescribing in CVD primary pre-
vention, the following actions will be carried out:

Cross-sectional observational study of inappropriate
prescribing of statins in primary prevention of CVD
With the objective of quantifying and describing the
magnitude and distribution of the problem regarding

low-value pharmacological prescribing in CVD primary
prevention, an observational descriptive study regarding
inappropriate prescribing of statins in the last 5 years by
Osakidetza PC physicians will be carried out. To this
end, a clinical scenario in which the prescribing of sta-
tins is clearly inappropriate will be established. Specific-
ally, the study population will consist of all patients
attending PC consultations in the 2014–2018 period,
aged between 40 and 74 years in men and between 45
and 74 years in women with hypercholesterolemia (LDL
cholesterol > 70–189 mg/dL and/or total cholesterol >
200–289 mg/dL), but no known cardiovascular disease
and an estimated cardiovascular risk < 5% according to
the REGICOR scale [13]. The proportion of patients
with and without an inappropriate prescription of statins
as well as the annual incidence rate of new inappropriate
prescriptions will be estimated both overall and by phys-
ician and IHO. Additionally, PC physicians will be classi-
fied into groups of low, moderate, and high rates of
inappropriate prescribing. The data will be extracted
from the electronic medical record system of Osakidetza
(OSABIDE), at all times satisfying the legal and ethical
requirements of anonymity and confidentiality.

Literature review: determinants of and effective
intervention strategies to modify low-value
pharmacological prescribing in CVD primary prevention
In order to describe the current state of knowledge in rela-
tion to factors that determine low-value pharmacological
prescribing in the primary prevention of CVD, two areas
will be reviewed: (a) determinants of pharmacological pre-
scribing behavior in the context of CVD primary preven-
tion, paying special attention to factors (personal,
interpersonal, organizational, etc.) that favor/hinder low-
value pharmacological prescribing; and (b) effective individ-
ual/organizational intervention strategies for the reduction,
abandonment, or de-implementation of low-value pharma-
cological prescribing. To achieve this, a systematic search
will be carried out in the MEDLINE, EMBASE, and
Cochrane Library databases, for research published in the
last 10 years. Terms will be used referring to the behavior
of interest (pharmacological prescribing of statins or drugs
for the reduction of cholesterol levels), to factors associated
with prescribing at the level of professional, patient, or
organization, to interventions to encourage abandonment
or adaptation of the pharmacological prescribing according
to practice recommendations (e.g., inappropriate prescrib-
ing), and to the type of study (e.g., descriptive or qualitative
studies on determinants or associated factors; interventional
studies or clinical trials to identify effective interventions).
The following will be excluded: studies concerning the dis-
semination of clinical practice guidelines or recommenda-
tions without a systematic search process, reviews of such
studies, and associated analysis of evidence; studies not
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performed in a routine clinical context with characteristics
similar to that of Osakidetza; and studies conducted in the
context of secondary or tertiary prevention.
The search will not be limited to any language or

country. In addition to searching these databases, the
references of all studies selected will be consulted to
identify additional potentially eligible studies. The start-
ing point of the search has been set as 2009 in order to
focus on relatively recent studies that may better repre-
sent current working conditions, trends, and procedures
in pharmacological prescribing. Two team members will
independently review the abstracts and make an initial
selection of studies identified by each search strategy.
The final selection will be made by consensus after dis-
cussion of potential inconsistencies. The key information
(methodological features, main results, quality of the re-
search, and the evidence) for each of the studies selected
in each of the aforementioned literature searches will be
extracted using data forms and assessed.

Collaborative design and mapping of the de-
implementation strategies A working group will be cre-
ated, composed of experts in the design of implementation
strategies, methodologists, pharmacists, qualitative re-
searchers, clinicians, and health service managers. The
group will carry out a structured and theory-informed
process to map implementation strategies seeking to ad-
dress the determinants of low-value pharmacological pre-
scribing in CVD primary prevention. More specifically,
they will follow the process outlined by the BCW [35, 36]
to identify, select, adapt, and define possible behavioral
change interventions operationalized as de-implementation
strategies to address the prioritized determinants of low-
value pharmacological prescribing in CVD primary preven-
tion. This process involves eight steps grouped into three
stages:
First stage—understand the behavior: (1) define the

problem in behavioral terms; (2) select the target behav-
iors; (3) specify the target behaviors; and (4) identify
what has to change. To this end, two main actions will
be carried out:
First, a semi-structured interview with a sample of FPs

will be conducted to identify and break down the chain of
behaviors and concomitant non-behavioral (e.g., context-
ual) factors that define the overall behavioral scenario.
Three members of the working group, with different back-
grounds, will independently review the recordings of the
FP interviews and identify and propose a set of possible
target behaviors and the complete behavioral scenario
composed of the chain of micro-behaviors and concomi-
tant factors. After that, they will agree on a single defin-
ition of the problem in behavioral terms. Subsequently,
based on the information compiled from the interviews
and using matrices and exercises proposed by the BCW,

the working group will specify and select the final target
behaviors most likely to lead to the desired behavior
change, to be the focus of the next steps. Discrepancies
will be resolved through discussion until an agreement is
reached. The result of this analysis will be shown to the
interviewees in order to validate the response and increase
the level of consensus.
Second, a qualitative study using focus groups will be

conducted to identify the determinants (barriers/enablers)
of each of the target behaviors previously identified and
selected. An intentional sample of FPs will be recruited,
stratified by the pharmacological prescribing rate (low,
moderate, and high) based on the descriptive study. To
ensure that all perspectives are represented, sampling will
continue until saturation, understood as two consecutive
focus groups in which no additional material is gathered.
The main goal of this qualitative inquiry process will be to
identify the main barriers and facilitators for each of the
selected target behaviors related to the provision of rec-
ommended clinical practice for primary prevention of
CVD (e.g., intervention to promote healthy lifestyles for
primary prevention of CVD) and those related to low-
value pharmacological prescribing practice.
The groups will be led by two researchers with experi-

ence in qualitative research methods, as well as knowledge
of the clinical field and the study objectives. The focus
groups will be audio-recorded, with prior consent, and
verbatim transcribed. The script of the focus groups will
explore in detail potential determinants with questions
formulated to cover each of the TDF and CFIR domains
[37–39]. Both the TDF and CFIR are comprehensive
multi-level implementation frameworks based on theory
and evidence. The rationale for using both frameworks is
their ability to identify a broad range of determinants, es-
pecially at the individual level with the TDF, and
organizational level with the CFIR. This script will be de-
veloped by researchers with experience in behavioral
change and implementation research, and clinicians with
experience in the primary prevention of CVD in primary
care settings. The script and operative procedures for the
discussion groups will be piloted and refined, prior to the
fieldwork. The data will be analyzed using an iterative
process in which two researchers will perform an inde-
pendent review and coding of the transcripts. Transcripts
will be imported into the Atlas Ti program to manage the
data and facilitate analysis. Any coding discrepancies will
be discussed until consensus is reached.
Additionally, seeking to explore the determinants of

low-value pharmacological prescribing practice in CVD
primary prevention related to other stakeholders, these
being patients in the target population, primary care
nurses and cardiologists, qualitative inquiry processes
will be performed based on discussion groups or key-
informant interviews. As with physician groups, these
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qualitative procedures will be recorded and verbatim
transcribed and analyzed. Informed consent of all partic-
ipants will be obtained prior to these qualitative research
procedures.
Second stage—identify intervention options: (5) select

intervention functions; (6) select the specific behavior
change techniques.
In order to identify the behavior change techniques

most likely to produce changes for each of the identified
determinants of selected target behaviors, the working
group will proceed to map the barriers and facilitators
identified and grouped in the TDF and/or CFIR domains,
with behavior change strategies, intervention functions,
and policy categories using the process established by the
BCW [35, 36]. For all the range of possible interventions
identified through this structured mapping process, the
following will be set out: clear definitions of the tech-
niques to be applied, the actual content of the interven-
tions, their possible formats, and modes of execution, etc.
A similar process for identifying potential implementation
strategies will be also conducted using the CFIR-ERIC Im-
plementation Strategy Matching Tool [40]. Convergences
or divergences regarding strategies that emerge from the
aforementioned processes will be resolved by consensus.
Third stage—identify implementation procedures: (7) se-

lect strategies and intervention techniques; (8) select the
mode of execution of the intervention.The final selection
of previously identified de-implementation strategies will
be performed through a participatory consensus process
involving the working group as representatives of the
main stakeholders. In short, the working group will carry
out a structured group process based on the nominal
group technique to rank each of the tentative de-
implementation strategies based on the APEASE criteria:
affordability, practicability, effectiveness and cost-
effectiveness, acceptability, side effects/safety, and equity.
Strategies considered both highly feasible and relevant
for enacting behavior change will be included the final
set of specific strategies to be contained in at least one
broad de-implementation strategy seeking to reduce
low-value pharmacological prescribing in the primary
prevention of CVD.

Phase II feasibility and potential effectiveness evaluation
A comparative hybrid type II feasibility/potential effective-
ness implementation trial will be designed and conducted
for evaluating at least one active de-implementation strat-
egy defined through the phase I formative mixed research
compared with the usual procedures of dissemination of
clinical practice guidelines (e.g., “what-not-to-do” guide-
lines), focused on the provision of materials, support tools,
and training (reference group). A mixed-methods evalu-
ation will be undertaken: quantitative for assessing the re-
sults of implementation at the professional level (process

and implementation outcomes regarding reductions in
low-value pharmacological prescribing and the adoption,
reach and implementation of the recommended clinical
practice in CVD primary prevention) and qualitative for
assessing the feasibility and perceived impact of the de-
implementation strategy from the clinicians’ perspective
and ascertaining the experience and satisfaction of pa-
tients concerning the clinical care received. The unit of
intervention will be the PC physician, while observation
and analysis will be performed at professional and patient
levels. Thus, the trial will tentatively be randomized at the
level of PC physician with at least two intervention arms
(dissemination vs. de-implementation strategy). The diffu-
sion of the final design of the planned evaluation is
warranted.

Participants
(i) Professionals: Osakidetza PC physicians willing to be
involved in a process focused on the optimization of
CVD primary prevention; and (ii) patients: all women
aged 45–74 years and men aged 40–74 years with hyper-
cholesterolemia but without diagnosed ischemic heart or
cardiovascular disease and with a low estimated CVD
Risk (< 5%) according to REGICOR who attend at least
one appointment at the collaborating PC practices dur-
ing the study period. Informed consent of PC physicians
as representatives of the clusters will be obtained prior
to trial commencement.

Comparison de-implementation strategies
The active comparator will be passive dissemination, de-
fined as a set of usual procedures for the dissemination
of clinical practice guidelines (“what-not-to-do” guide-
lines) focused on the diffusion of knowledge and abilities
mainly through the provision of materials, support tools,
and training. This control intervention will be compared
with at least one active experimental de-implementation
strategy, emerging from the formative research, defined
by a set of de-implementation strategies targeting the fa-
cilitators of the non-desired behavior (seeking to sup-
press it), while tackling the barriers to and encouraging
the preferred/desired behavior. This experimental de-
implementation intervention could tentatively be broken
down into several distinct de-implementation strategies
to be compared to the control intervention.

Randomization
The FPs will be randomly assigned to one of at least two
study arms, using a random number sequence generated
by computer prior to the start of the trial: one of the
groups will be exposed to the de-implementation strat-
egy that emerges from the systematic process of identify-
ing determinants and mapping tailored interventions
established by the BCW; and the other the usual
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procedures for disseminating clinical practice guidelines
(“what-not-to-do” recommendations) focused on the
provision of materials, support tools, and training. The
allocation sequence will be generated using a specifically
restricted scheme by one member of the research team
using PROC PLAN/alternatives. The sequence will be
concealed at the coordination center. The physician will
be allocated only after they have given written informed
consent. The random assignment in a tentative three-
arm design will be similar. Given that the strategy is an
optimization of services or clinical care already offered
in Osakidetza, participants are expected to be blind to
the allocation group. The data analyst and the personnel
in charge of measurements will be blind to physician al-
location to study arms.

Outcome measures
To assess the feasibility/potential effectiveness of com-
pared de-implementation strategies in terms of public
health significance, we will use the Reach, Efficacy, Adop-
tion, Implementation, and Maintenance (RE-AIM) frame-
work [41].

Reach
Percentage of eligible patients (low-risk patients with
hypercholesterolemia but without ischemic heart or car-
diovascular disease) ascribed to collaborating FP who re-
ceived the recommended CVD primary prevention
practice as dictated by the CVD Prevention Clinical
Practice Guideline [13], this being the health promotion
intervention action (e.g., assessment of advice regarding
healthy lifestyles), 12 months after exposure of the FP to
the compared de-implementation strategies

Effectiveness
Changes observed in attitudes towards health promotion
and perceived ability of physicians to provide a health pro-
motion intervention considered the recommended prac-
tice for the primary prevention of CVD in low-risk
patients, measured through the Preventative Activity
Questionnaire [42]
Changes observed in two clinical and behavioral indica-

tors in a random sample of eligible patients by comparison
group exposed to CVD primary prevention actions that
emerge from the compared de-implementation strategies,
stratified by age and sex. Specifically, a sample of 180 ex-
posed patients will be selected, 15 patients per stratum (2
sex strata, 3 age strata, 2 de-implementation strategies).
The use of the aforementioned sampling scheme reflects
the intention to maximize the comparability of the popu-
lations of exposed users.
As an objective clinical measurement, the change in

the REGICOR estimate 12 months after the exposure to
the CVD prevention intervention.

As a subjective measurement, the self-reported changes
in lifestyle (physical activity, diet, and smoking) 12 months
after the intervention, measured through the “prescribe
healthy life” (PVS) questionnaire [43], operationalized as
(i) proportion of people who have achieved the recom-
mended levels of physical activity (150 min/week of mod-
erate physical activity or 75 min/week of intense physical
activity), healthy diet (5 portions/day of fruits and vegeta-
bles), and smoking cessation, among those who did not
meet these recommended levels on entry into the study;
and (ii) weekly minutes dedicated to physical activity of at
least moderate intensity, daily number of fruit, and vege-
table servings.

Adoption
Percentage of FPs out of the total addressed to partici-
pate that collaborate in a process to optimize CVD pri-
mary prevention practice; characteristics of those
participating/not-participating.
Percentage of FPs who change their CVD prevention

practice by reducing low-value statin prescribing and in-
creasing health promotion actions in the target population
at risk of receiving CVD prevention, 12 months after ex-
posure of physicians to the compared de-implementation
strategies.

Implementation (main outcome)
The main outcome measures will compare the incidence
of both the pharmacological prescribing of statins and
the health promotion actions in patients of the target
population at risk of receiving CVD primary prevention
care, over the 12 months after exposure of collaborating
physicians to the compared de-implementation strat-
egies. Specifically, the two following indicators will be
compared:

� Incidence of low-value prescriptions of statins in pa-
tients with no history of statin prescriptions aged be-
tween 40 and 74 years in men and between 45 and
74 years in women, with hypercholesterolemia but
without ischemic heart disease/CVD, and with an
estimated CVD Risk < 5%, attending during the 12
months after exposure of physicians to the com-
pared implementation strategies

� Incidence of advice regarding healthy lifestyles in
patients with no history of statin prescriptions aged
between 40 and 74 years in men and between 45
and 74 years in women, with hypercholesterolemia
but without ischemic heart disease/CVD, and with
an estimated CVD Risk < 5%, attending PC
consultations during the 12 months after exposure
of physicians to the compared implementation
strategies.

Sanchez et al. Implementation Science            (2020) 15:8 Page 7 of 11



Maintenance
Incidence of low-value pharmacological prescriptions of
statins and of advice regarding healthy lifestyles in eli-
gible patients, 36 months after exposure of physicians to
the compared implementation strategies

Spreading
With the aim of assessing a possible spill-over effect of
the compared de-implementation strategies in the
optimization on the CVD prevention practice, de-
prescribing rates in patients with a low-value prescrip-
tion of statins prescribed before the exposure of physi-
cians to the de-implementation strategies

Fidelity and feasibility measures
A complete recording and subsequent description of the
execution process of the compared de-implementation
strategies by group will be carried out to assess the level of
fidelity with which they have been carried out with respect
to what has been planned: number and percentage of pro-
fessionals included among those addressed to participate;
description of actions carried out (training, work sessions,
etc.) and final duration compared to what was planned;
participation of professional collaborators in each action
(exposure); assessment of the content and usefulness of
the implementation actions received by the clinicians; re-
sources dedicated to the execution of de-implementation
strategies: support materials, external resources (e.g., ex-
ternal facilitator); and organizational support resources
(release of professionals, coverage of services, etc.). All
changes made to the de-implementation strategy will be
thoroughly described: what has been modified, how, why,
by whom, and at what level of delivery (e.g., comparison
group level).

Management, quality, and safety in data processing
All data related to patient sociodemographic characteris-
tics (age, sex, socioeconomic status, etc.) and the clinical
practice of their healthcare professionals (e.g., pharma-
cological prescribing, heath promotion actions) will be
extracted from the electronic health record system of
Osakidetza (OSABIDE). The Primary Care Research
Unit of Bizkaia is formally authorized to extract and use
data from electronic health records for research pur-
poses by the Healthcare Directorate of Osakidetza. The
confidentiality of the people included in the study will
be safeguarded at all times, in accordance with the pro-
visions of the Spanish Organic Law on Protection of Per-
sonal Data (3/2018 December 5th, LOPD).

Analysis
Frequencies and proportions along with their corre-
sponding 95% confidence intervals (CIs) will be used to
describe the prevalence and the incidence of low-value

pharmacological prescribing of statins in primary pre-
vention of CVD of PC professionals (2018 prescriptions
being used as the reference level). Factors associated
with inappropriate prescribing of statins will be analyzed
through stratified statistical analysis and fitting linear lo-
gistic models. Given the three levels involved (patients,
clinicians, and health organizations), the average vari-
ability and possible associated factors will be estimated
using hierarchical models and models based on Bayesian
estimators.
The primary outcome will be the incidence of new in-

appropriate prescriptions of statins in patients of the tar-
get population (hypercholesterolemic patients without
past or current CVD and with an estimated 10-year car-
diovascular risk < 5%) 12 months after exposure of phy-
sicians to the compared de-implementation strategies.
Therefore, to evaluate the impact of the alternative de-
implementation strategies, the relative risk of receiving
an inappropriate prescription of statins in patients in the
target population of the experimental intervention over
that of patients from the reference/control group will be
estimated by intention-to-treat. Change in new inappro-
priate prescription incidence rates from baseline to those
observed 12 months after physicians’ exposure to the
de-implementation strategies and the relative risk reduc-
tion ratio will be estimated with the corresponding 95%
confidence intervals. In order to adjust for potential con-
founding factors, stratified statistical analyses and logis-
tic models will be used. These models will be extended
to generalized mixed-effects models to take into account
the hierarchical structure of data (patients nested in phy-
sicians and physicians in PC teams or specialized care
services), with fixed effects (comparison group, effect of
time on outcome indicators, and time-group interaction)
and random effects on the intercept and the time slope
(for each patient, physician, center, etc.). These models
will be adjusted for potential confounding variables, fol-
lowing a “forward” strategy guided by the stratified ana-
lyses. A similar analytic strategy will be followed for
secondary outcomes. The analyses will be carried out
with SAS, Stata, and R.
Based on (i) a baseline incidence of 2.7% of new in-

appropriate statin prescriptions estimated among the pa-
tients of the target population seen in 2018 by
physicians with an inadequate prescription incidence >
0% with a minimum cluster size n ≥ 20 patients, (ii) an
intra-class correlation coefficient of 0.01, (iii) an average
cluster size of 56 patients with a coefficient of variation
of 0.43, (iv) α = 0.05 and statistical power of 80%, and
(v) a hypothetical reduction in annual inappropriate pre-
scription rates in the intervention group of 1.7% in abso-
lute terms or 63% in relative terms (from 2.7 to 1%), the
interventional phase will require two study groups with
at least 22 physicians each, i.e., at least 44 PC physicians.
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Discussion
The DE-imFAR study aims to provide valid scientific
knowledge regarding a structured and theory-informed
process for designing and evaluating effective and feasible
de-implementation strategies to favor the abandonment of
low-value pharmacological prescribing in clinical practice.
In brief, the study proposes a detailed systematic process
for identifying determinants of low-value practices, identi-
fying behavioral objectives as areas for improvement, de-
signing, and operationalizing de-implementation strategies
informed by several theoretical frameworks to target the
identified multilevel determinates of low-value practices,
and finally, evaluating the feasibility and potential effect-
iveness of the de-implementation strategies to reduce the
low-value practice. Specifically, the present study targets
the unnecessary pharmacological prescribing of statins in
the primary prevention of CVD in low-risk patients.
There is a growing body of evidence suggesting that

the elimination (that is, the de-implementation) of inef-
fective and potentially harmful clinical practices (i.e.,
low-value) is essential for the provision of high-quality
care and the sustainability of our health system. None-
theless, such initiatives are being limited to producing
lists of candidate practices to be eliminated and/or of
what-not-to-do recommendations. The evidence base re-
lated to successful de-implementation strategies to elim-
inate low-value practices is in its infancy.
This study aims to provide valid scientific knowledge in

several specific areas related to the de-implementation of
low-value practices. First, this is among the first studies ap-
plying the most prominent implementation theories and
frameworks specific to the field of de-implementation. In
doing so, it aims to compare the effectiveness and feasibil-
ity of passive dissemination-based interventions with active
de-implementation strategies that emerge from a struc-
tured and theory-informed process for the design of de-
implementation strategies. Second, due to the clinical sce-
nario addressed, the reduction of low-value prescribing of
statins in CVD primary prevention where the promotion of
healthy lifestyles is the recommended practice, the present
project will attempt to shed light on the added effect of re-
placement with an alternative for the de-implementation of
a given low-value care, over reversal without a substitute or
alternative. And third and last, the eventual expected im-
pact of this project is to tackle a type of low-value interven-
tion that has a significant impact on health costs for our
health system and for patients themselves, thereby contrib-
uting to the financial sustainability of the health system. All
of this is to be achieved through robust research into new
practices and innovations for the optimization of clinicians’
practice and the provision of health services, guided by the
emerging science of implementation and de-
implementation. If the strategies explored are successful,
health planners and managers will have the evidence

needed to support the introduction of innovations emer-
ging from research in these innovative fields.
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