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ABSTRACT
Introduction This study aims to reduce potentially 
inappropriate prescribing (PIP) of statins and foster 
healthy lifestyle promotion in cardiovascular disease (CVD) 
primary prevention in low- risk patients. To this end, we 
will compare the effectiveness and feasibility of several 
de- implementation strategies developed following the 
structured design process of the Behaviour Change Wheel 
targeting key determinants of the clinical decision- making 
process in CVD prevention.
Methods and analysis A cluster randomised 
implementation trial, with an additional control group, will 
be launched, involving family physicians (FPs) from 13 
Integrated Healthcare Organisations (IHOs) of Osakidetza- 
Basque Health Service with non- zero incidence rates 
of PIP of statins in 2021. All FPs will be exposed to a 
non- reflective decision assistance strategy based on 
reminders and decision support tools. Additionally, 
FPs from two of the IHOs will be randomly assigned to 
one of two increasingly intensive de- implementation 
strategies: adding a decision information strategy based 
on knowledge dissemination and a reflective decision 
structure strategy through audit/feedback. The target 
population comprises women aged 45–74 years and men 
aged 40–74 years with moderately elevated cholesterol 
levels but no diagnosed CVD and low cardiovascular risk 
(REGICOR<7.5%), who attend at least one appointment 
with any of the participating FPs (May 2022–May 2023), 
and will be followed until May 2024. We use the Reach, 
Effectiveness, Adoption, Implementation and Maintenance 
(RE- AIM) framework to evaluate outcomes. The main 
outcome will be the change in the incidence rate of PIP 
of statins and healthy lifestyle counselling in the study 
population 12 and 24 months after FPs’ exposure to the 

strategies. Moreover, FPs’ perception of their feasibility and 
acceptability, and patient experience regarding the quality 
of care received will be evaluated.
Ethics and dissemination The study was approved by 
the Basque Country Clinical Research Ethics Committee 
and was registered in  ClinicalTrials. gov (NCT04022850). 
Results will be disseminated in scientific peer- reviewed 
journals.
Trial registration number NCT04022850.

INTRODUCTION
Reducing low- value healthcare, that is, clin-
ical practices that have not been shown to 
be efficient or effective, is becoming a global 
priority due to the widespread empirical 
evidence of its high prevalence across health-
care systems, potential harm and its impact 
on patient safety, resource use and social inef-
ficiency.1 2

Nonetheless, reducing or eliminating low- 
value practices is a complex matter since 
drivers that foster or maintain them seem 
to operate at multiple levels and be context- 
specific. Therefore, in order to design effec-
tive and efficient corrective measures, a 
careful process of formal analysis of the deter-
minants of the clinical behaviour in question 
is needed. In this context, behaviour change 
theory has been extensively applied to under-
stand the factors that may influence clinical 
behaviour, identify and design possible tech-
niques and interventions that could be used 
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to change it and explain the mechanisms through which 
such interventions operate.3 4

The DE- imFAR study (‘De- implementation of low- value 
pharmacological prescribing’ in Spanish) is a two- phase 
project5 that aims applying behavioural science theory 
within a structured process involving the main stake-
holders (health professionals, patients and researchers) 
in the design, deployment and evaluation of targeted 
de- implementation strategies to reduce potentially inap-
propriate prescribing (PIP). Specifically, in the DE- imFAR 
study, the target low- value practice is the pharmacological 
prescription of statins in the primary prevention of cardio-
vascular disease (CVD) in low- risk patients. In order to 
prevent CVD, one of the leading causes of morbidity and 
death worldwide, there is general agreement on the indi-
cation of lipid- lowering treatment, mainly with statins, for 
patients with a 10- year cardiovascular risk (CVR) greater 
than 10% or in the secondary prevention.6–9 Whereas, 
in the primary prevention for patients with low CVR 
(<10%), preventive activities should be focused on the 
promotion of healthy lifestyles through optimising diet, 
increasing physical activity and stopping smoking.6–9 
Moreover, international guidelines encourage discussion 
with patients about the benefits of lifestyle modification 
for the prevention of CVD, as well as other modifiable risk 
factors, before considering pharmacological treatment.7–9

Within the phase I of the DE- imFAR study, we first 
conducted a cross- sectional observational study on the 
incidence of PIP of statins and provision of advice on 
lifestyle modification in the Basque Health Service- 
Osakidetza in 2018. The results showed that the prescrip-
tion of statins had notably increased in the Basque 
Country (Spain) with an estimated incidence of new PIP 
of 10.5 per 100 000 persons/year in patients aged 40–75 
years, without CVD, with moderately elevated cholesterol 
levels but with a CVR<5%.10

Second, we applied two of the most successfully used 
behaviour change theories in the field of Implementation 
Science, the Theoretical Domains Framework (TDF)3 11 12 
and Behaviour Change Wheel (BCW),13 to (a) under-
stand and define the problem (low- value practice) in 
behavioural terms and select and specify the target 
behaviours; (b) identify the factors that may influence 
it and (c) map targeted de- implementation and imple-
mentation strategies conducive to reducing the low- value 
practice in question. Briefly, after having prioritised our 
specific target behaviour (ie, ‘clinician decision- making 
on intervention/treatment to be provided based on 
objective clinical information and subjective schemas and 
heuristics’), identified the determinants (facilitators of 
the non- desired behaviour of PIP of statins and barriers 
to apply the recommended clinical practice behaviour 
of promoting healthy lifestyles), and mapped specific 
behaviour change techniques, three types of de- imple-
mentation strategies were selected based on being the 
most potentially effective, feasible and acceptable to influ-
ence decision- making through different mechanisms.14 
Hence, the three strategies derived from the systematic 
theory- and evidence- based intervention design process 
were: (a) a non- reflective decision assistance strategy 
based on providing family physicians (FPs) with evidence- 
based information communication technology tools to 
help and guide decision- making; (b) a decision informa-
tion strategy based on the dissemination of CVD primary 
prevention evidence framed in a corporate campaign 
encouraging FPs to abandon PIP and (c) a reflective deci-
sion structure strategy encouraging reflection on actual 
performance based on an audit/feedback system.14

According to the literature review performed within the 
phase I of the DE- imFAR project14 regarding the evalua-
tion of effective intervention strategies for the reduction 
of low- value prescribing,15–24 multicomponent interven-
tions—combining passive dissemination interventions, 
based on training in or dissemination of clinical practice 
guidelines (CPGs), with more proactive interventions 
incorporating decision- making aids or sending audit/
feedback—achieve the most positive results. Specifi-
cally, in the context of PIP of statins, a positive impact 
was observed on recording of CVR and prescription 
adequacy using (a) multicomponent dissemination strat-
egies including informational websites and implementa-
tion of electronic CPGs compared with routine practice 
and training activities and (b) interventions based on 
sending clinical scenarios/cases and audit/feedback 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ A strength of the De- implementation of low- value pharmacological 
prescribing (DE- imFAR) study is that it involves an efficient design 
that combines experimental and non- experimental comparisons 
through two randomly assigned intervention arms and one non- 
randomised control arm to test the comparative effectiveness in 
reducing potentially inappropriate prescribing (PIP) of statins and 
increasing healthy lifestyle promotion of several de- implementation 
strategies deployed in real- world settings.

 ⇒ Counting with one non- randomised control arm is a strength be-
cause it allows capturing the effect of temporal trends, regression to 
the mean and the learning curve due to the reference/background 
strategy to which all targeted family physicians (FPs) are exposed 
when comparing this reference strategy with the two experimental 
de- implementation strategies.

 ⇒ Another strength is the use of qualitative methods to better under-
stand, from the perspective of the study participants, the reasons 
why (why not) the strategies work, to explain the variations in the 
results achieved and to identify the essential components of the 
strategy and those that will require to be optimised.

 ⇒ To the best of our knowledge, the DE- imFAR study is one of the first 
of its kind that specifically uses the Reach, Effectiveness, Adoption, 
Implementation and Maintenance (RE- AIM) framework for the eval-
uation of the study results in terms of public health impacts.

 ⇒ The main limitation lies in the planned comparisons of the ran-
domised groups with respect to the control arm, likely to differ to 
some extent at baseline because of the non- random process of 
generation. To tackle this limitation, in addition to evaluating the 
change in PIP incidence in all eligible FPs, a matching strategy with 
the selection of one matched FP from this non- randomised group 
for each of the randomised FPs will be performed in order to in-
crease comparability and reduce potential bias.
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to professionals as well as decision support tools.19–23 
All these strategies can be conceived and theoretically 
differentiated in terms of how they may affect clinicians’ 
decision- making.25 There is plenty of evidence to support 
de- implementation of inappropriate medical practices 
through the lens of clinician cognition using audit/feed-
back, decision support tools, etc.26–28 In this context, the 
growing field of choice architecture aims to explore how 
the structure and framing of decision situations influence 
the choice of certain behaviours over alternative ones. On 
the one hand, FPs’ decision- making ability can be influ-
enced by unconscious processes that occur in response to 
environmental or emotive cues, that is, through Type 1 (or 
automatic) cognition. On the other, clinicians’ conscious 
intention to change can be promoted by engaging their 
reflective cognition to consciously evaluate and correct 
their inappropriate behaviour, that is, using Type 2 (or 
reflective) cognition.29 However, further research is 
needed to determine whether these evidence- based and 
barrier- specific de- implementation strategies identified 
in the DE- imFAR phase I are also effective in our context.

Thus, the goal of the present phase II of the DE- imFAR 
study is to assess the potential effectiveness and feasibility 
of this set of de- implementation strategies to reduce the 
PIP of statins in the primary prevention of CVD (low- risk 
patients, REGICOR30 CVR score <7.5%, with moderately 
elevated cholesterol levels, low- density lipoprotein (LDL) 
cholesterol levels between 70 and 189 mg/dL and/or 
total cholesterol (TC) between 200 and 289 mg/dL, but 
without ischaemic heart disease/CVD).

Specifically, we aim to answer the following research 
questions
Observational comparison questions
Compared with a reference non- reflective decision assis-
tance strategy based on reminders and decision support 
tools integrated into the electronic health record (EHR) 
to help clinical decision- making, what is the effect on 

the incidence of PIP of statins and of delivery of healthy 
lifestyle counselling in CVD primary prevention of (a) 
a decision information strategy comprising a corporate 
‘Stopping Low- Value Prescribing’ campaign and the 
dissemination of evidence- based CPGs for the primary 
prevention of CVD; (b) a reflective decision structure 
strategy based on an audit/feedback system and (c) any 
intervention based on a reflective de- implementation 
strategy (a or b)?

Experimental comparison question
Compared with a decision information strategy 
comprising a corporate ‘Stopping Low- Value Prescribing’ 
campaign and the dissemination of evidence- based CPGs 
for the primary prevention of CVD, together with the 
non- reflective decision assistance intervention based on 
reminders and decision support tools integrated into 
the EHR to help clinical decision- making, what is the 
effect on the incidence of PIP of statins and of delivery of 
healthy lifestyle counselling in CVD primary prevention 
of adding a reflective decision structure strategy based on 
an audit/feedback system?

METHODS AND ANALYSIS
Design
A cluster randomised implementation trial with an addi-
tional control group will be conducted to evaluate the 
potential effectiveness and feasibility of three de- imple-
mentation strategies (figure 1). A mixed methods evalua-
tion will be undertaken: quantitative in order to assess the 
implementation results at professional level (effective-
ness outcomes regarding changes in the incidence rates 
of PIP of statins and provision of healthy lifestyle counsel-
ling) and qualitative to assess the feasibility and perceived 
impact of the de- implementation strategies from the FPs’ 
perspective and patients’ experience and satisfaction with 
the clinical care received. The unit of randomisation 

Figure 1 Study design diagram. FP, family physician; IHO, Integrated Healthcare Organisation; LDL, low- density lipoprotein; R, 
randomisation.
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and intervention will be the primary care (PC) FP, while 
observation and analysis will be performed at professional 
and patient levels. The DE- imFAR research protocol was 
reviewed and approved by the Basque Country Clinical 
Research Ethics Committee (Reference: EOM2022018, 
approved on 30 March 2022) and was registered in the 
US NLM  ClinicalTrials. gov database ( ClinicalTrials. gov 
Identifier NCT04022850, Registered 17 July 2019; Last 
update 5 February 2024).

Osakidetza- Basque Health Service provides universal 
coverage and services are free at the point of use, aside 
from drug copayment, funded through regional general 
taxation. Primary, specialised and social health- related 
service provision is organised around 13 Integrated 
Healthcare Organisations (IHOs) that cover the 3 prov-
inces of the region of the Basque Country: Araba, Bizkaia 
and Gipuzkoa. Each resident is on the list of one FP or 
paediatrician who provides comprehensive PC and refers 
patients to hospitals and specialised services. PC profes-
sionals work in full- time teams, which include FPs, paedi-
atricians, nurses and administrative staff, based at local 
centres that provide users with access to healthcare in a 
defined geographical area.

We used the SPIRIT (Standard Protocol Items: Recom-
mendations for Interventional Trials) reporting guide-
lines and the SPIRIT checklist when writing the present 
study.31

Participants
Eligibility criteria for the study will be as follows:
1. Professionals: FPs belonging to any of the 13 IHOs of 

Osakidetza with a non- zero annual incidence rate of 
PIP of statins at baseline (2021) with a minimum clus-
ter size of n≥10 patients.

2. Patients: All men aged 40–74 years and women aged 
45–74 years with no history of statin use, LDL cho-
lesterol levels between 70 and 189 mg/dL and/or 
TC between 200 and 289 mg/dL but without isch-
aemic heart disease/CVD, and an estimated CVR 
REGICOR<7.5% who attend at least one appointment 
with any of the participating FP during the study peri-
od (from May 2022 to May 2023).

Clinical interventions
The DE- imFAR study, with regard to the prescription of 
statins in the primary prevention of CVD, follows the 
clinical practice recommendations of Osakidetza- Basque 
Health Service and the Spanish National Health System6 
as well as several international guidelines.7–9 Thus, these 
are the recommendations concerning when to initiate 
treatment in the primary prevention of CVD6 32:

 ► For individuals aged 40–75 years with an estimated 
10- year CVR REGICOR >10%, initiation of statin 
therapy is recommended.

 ► In general, for individuals aged 40–75 years with CVR 
REGICOR<10% and LDL cholesterol levels<190 mg/
dL, it is recommended not to initiate statin therapy, 
with the following considerations:

 ○ With CVR close to 10%, consider the presence of 
risk- enhancing factors in decision- making.

 ○ With CVR<5%, it is recommended not to initiate 
statin therapy.

 ► For patients with LDL cholesterol levels ≥190 mg/dL, 
it is recommended to assess the presence of genetic 
dyslipidaemia and potential cardiovascukar risk- 
enhancing factors. It is suggested to initiate statin 
therapy, together with healthy lifestyle recommenda-
tions, regardless of cardiovascular risk.

In any case, the indication for treatment should be 
preceded and/or accompanied by the promotion of 
healthy lifestyles through healthful diet, regular physical 
activity and smoking cessation. Moreover, it is recom-
mended that the decision to initiate statin therapy should 
consider individual baseline risk, absolute risk reduction 
and whether the risk reduction justifies the potential 
harms and undesirable consequences of taking a lifelong 
daily medication.

De-implementation strategies evaluated
Within the present phase II of the DE- imFAR study, the 
three types of strategies that were derived from the phase 
I systematic theory- and evidence- based intervention 
design process will be set up (see online supplemental 
file 1 for a more detailed description):
1. A non- reflective decision assistance strategy that targets 

Type 1 cognitive processes through decision support 
systems that prompt and remind FPs about the recom-
mended practice in a simplified way, thereby reducing 
the cognitive burden. In short, pop- up reminders and 
alerts with associated messages will be integrated into 
OSABIDE’s (Osakidetza’s EHR system) REGICOR 
CVR calculator and PRESBIDE (the electronic drug 
prescribing component). The tools devised include 
an interactive media- based algorithm with the recom-
mended practice for the primary prevention of CVD 
in low- risk patients developed by an expert panel, and 
a patient information sheet that depicts and promotes 
evidence- based practice to address cholesterol in the 
primary prevention of CVD in low- risk patients.

2. A both reflective and non- reflective decision infor-
mation strategy that targets both Types 1 and 2 cog-
nitive processes, based on the principle of knowledge 
dissemination and consisting of a ‘Stopping Low- 
Value Prescribing’ campaign run by the organisation 
(Osakidetza- Basque Health Service) that also eases 
access (decreasing the physical effort required) to the 
evidence- based CPGs for the primary prevention of 
CVD in low- risk patients.

3. A reflective decision structure strategy that targets 
Type 2 cognition through an audit/feedback system 
that reports data about individual’s and organisational 
performance indicators with regard to PIP of statins 
and healthy lifestyle promotion to prompt reflection 
on their own clinical practice, provided along with in-
tention formation and goal- setting- focused messages.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
17 A

p
ril 2024. 

10.1136/b
m

jo
p

en
-2023-078692 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/bmjopen-2023-078692
https://dx.doi.org/10.1136/bmjopen-2023-078692
http://bmjopen.bmj.com/


5Sanchez A, et al. BMJ Open 2024;14:e078692. doi:10.1136/bmjopen-2023-078692

Open access

Allocation of intervention units to compared groups
The DE- imFAR study is a cluster randomised implemen-
tation trial conducted under real- world conditions in 
the primary prevention of CVD in PC where both clin-
ical practices, that is, inappropriate statin prescription 
and substandard promotion of healthy lifestyles, occur. 
The aforementioned de- implementation strategies will 
be cumulatively deployed under routine conditions of 
healthcare service provision in Osakidetza to reduce the 
low- value practice and increase the recommended prac-
tice by PC healthcare professionals. Specifically, the deci-
sion support tools integrated into the EHR (non- reflective 
decision assistance strategy) will be applied to all FPs 
from the 13 IHOs of Osakidetza. Further, in addition 
to this first strategy, eligible FPs belonging to two IHOs 
(Barakaldo- Sestao and Ezkerraldea- Enkarterri- Cruces) 
will be randomly assigned to the exposure to either the 
second (provision of decision information strategy) or 
the second and third (provision of decision information 
and reflective decision structure strategies). The allo-
cation sequence within these two groups will be gener-
ated using a specific restricted randomisation scheme 
by one member of the research team. The sequence will 
be concealed at the coordinating centre. In all cases, 
FPs will be only allocated to the study groups after they 
have agreed to participate through an opt- out strategy. 
The data analyst and the staff in charge of measurements 
will be blind to FP allocation to study arms. Given that 
the audit/feedback strategy will involve regular reports 
privately sent to individuals, the participants in the exper-
imental arms are also expected to be blind to group 
allocation.

Outcome measures
To evaluate the implementation of the de- implementa-
tion strategies in terms of public health impact, we will 
use the following dimensions of the Reach, Effectiveness, 
Adoption, Implementation and Maintenance (RE- AIM) 
framework33 :

Reach
Absolute number and percentage of patients in the target 
population who received the recommended CVD primary 
prevention clinical intervention 12 months after FP’s 
exposure to the de- implementation strategies compared; 
and their representativeness.

Effectiveness
The study’s main outcome will measure both the change 
in the incidence of the PIP of statins and the change in 
the incidence of the provision of healthy lifestyle advice in 
patients in the target population eligible for CVD primary 
prevention, from baseline to 12 months after exposure of 
target FPs to the de- implementation strategies.

As a secondary outcome, we will compare the change 
in the incidence of CVR (REGICOR) recording in the 
EHR, from baseline to 12 months after exposure of FPs 
to the de- implementation strategies compared, in men 

aged 40–74 years and women aged 45–74 years without 
ischaemic heart disease/CVD.

Adoption
Degree to which the recommended CVD primary 
prevention clinical intervention is adopted by the FPs 12 
months after their exposure to the de- implementation 
strategies, which will be measured by the percentage of 
FPs who reduce PIP of statins and/or increase health 
promotion activities in the target population; and their 
representativeness.

Implementation
The fidelity of the delivery of each de- implementation 
strategy under study (ie, the degree to which they were 
executed as planned) will be evaluated. To this end, a 
complete record and subsequent description of the execu-
tion process, documentation of adaptations made to the 
planned strategies and process indicators of the delivery 
of and exposure to the interventions (see online supple-
mental file 1 for specification of the exposure to each 
strategy), will be used to assess the following components 
of fidelity: adherence, dose, quality of delivery, profes-
sionals’ responsiveness and programme differentiation.34

Maintenance
Change in the incidence of PIP of statins and provi-
sion of healthy lifestyle counselling in eligible patients, 
24 months after exposure of FPs to the de- implementa-
tion strategies compared with the levels observed at the 
12- month assessment.

Other study covariates
In addition, and informed by the cross- sectional observa-
tional study performed in the phase I of the DE- imFAR 
study,10 potential confounders that may bias the estimated 
effect of the de- implementation strategies on the change 
in PIP of statins will be measured, both at (a) health 
professional level: sociodemographic variables (age, sex), 
baseline incidence rate of PIP of statins and (b) patient 
level: sociodemographic variables (age, sex, socioeco-
nomic status) and clinical variables (baseline cholesterol 
level, presence of hypertension, prescribed antihyperten-
sives, tobacco use).

Feasibility evaluation
Professionals’ perception of the feasibility and accept-
ability of the de- implementation strategies to enhance the 
provision of the recommended CVD primary prevention 
clinical practice will be assessed through key informant 
semi- structured individual interviews. The interviews will 
be carried out with at least 12 professionals until data 
saturation is reached: at least 6 (3 from each randomised 
arm) who reduced their PIP of statins and at least 6 who 
did not, as informed by the quantitative results. The inter-
view script will contain open- ended questions that will 
focus on the perceived value of the de- implementation 
strategies and recommendations for their optimisation.
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Patients’ experience and perception of the quality 
of CVD prevention care received will be also assessed 
through key informant semi- structured interviews. The 
interviews will be carried out with at least 10 patients until 
data saturation is reached: at least 5 patients who were 
clinically managed according to the recommended prac-
tice and 5 who did not. The interview script will contain 
open- ended questions that will focus on the perceived 
care received.

Both professional and patient interviews will be 
conducted by two researchers with experience in quali-
tative research methods, as well as knowledge of the clin-
ical field and the project. The interviews will be audio 
recorded, with prior informed consent, and verbatim 
transcribed. Regarding the analysis of the qualitative 
study, the responses will be extracted from the interview 
transcripts. Several members of the research team will 
participate in the analysis, promoting the exchange of 
perspectives and consensus, with the aim of triangulating 
the analysis. Deductive and inductive approaches will be 
combined. For the deductive approach, the discourse of 
each professional and patient interviewed will be associ-
ated with constructs derived from the behaviour change 
theories (TDF, BCW, etc).3 11–13 The inductive analysis 
will be based on the postulates of grounded theory.35 
Researchers will use coding techniques, or line- by- line 
analysis, looking for words and phrases that identify 
explanatory concepts. Subsequently, thematic connec-
tions between the basic theoretical concepts and the data 
will be developed.

Analysis
Frequencies and proportions along with the corre-
sponding 95% confidence intervals (CIs) will be used 
to describe the prevalence and cumulative incidence 
of PIP of statins and healthy lifestyle counselling in the 
primary prevention of CVD by FPs. The primary effective-
ness outcomes will be the changes in the cumulative inci-
dence of PIP of statins and healthy lifestyle counselling 
in patients from the target population (individuals with 
no history of statin use, LDL cholesterol levels between 
70 and 189 mg/dL and/or TC between 200 and 289 mg/
dL, without past or current ischaemic heart disease/
CVD, and an estimated CVR REGICOR<7.5% who attend 
at least one medical appointment with their FP during 
the study period), from baseline to 12 months after 
exposure of FPs to the de- implementation strategies. 
Therefore, to evaluate the impact of the three de- imple-
mentation strategies, we will estimate the relative risk 
reduction of receiving PIP of statins in patients from the 
target population whose FPs were assigned to the exper-
imental strategies over that in patients from the non- 
randomised group (non- reflective decision assistance 
strategy group). With respect to this group and in order 
to increase comparability and reduce potential bias, in 
addition to evaluating the change in the incidence rate 
of PIP of statins in patients from all eligible FPs, we will 
select two matched FPs from this non- randomised group 

for each of the randomised FP taking into account both 
FP’ characteristics (eg, baseline incidence rate of PIP of 
statins) and characteristics of the patients assigned to 
the FP (eg, average socioeconomic status). Change in 
the incidence rates of PIP of statins from baseline to 12 
and 24 months after FPs’ exposure to the de- implemen-
tation strategies and the relative risk reduction will be 
estimated with the corresponding 95% CIs. To adjust for 
potential confounding factors, stratified statistical anal-
yses and logistic models will be used. These models will 
be extended to generalised mixed effects models to take 
into account the hierarchical structure of data (patients 
nested within FPs and FPs within PC teams), with fixed 
effects (comparison group, effect of time on outcome 
indicators and time- group interactions) and random 
effects on the intercept and the time slope (for each 
patient, FP, centre, etc). These models will be adjusted 
for potential confounders, following a backward strategy, 
guided by the stratified analyses. A similar approach will 
be taken to analyse the secondary outcomes. The analysis 
will be carried out using SAS (version 9.2, SAS Institute 
Inc., Cary, NC, US) and R (R Development Core Team, 
2014).

Calculation of the required sample size in the worst- 
case scenario, that is, the comparison between the two 
randomised de- implementation strategies, was based on 
(1) a baseline incidence rate of statin PIP of 7.4% esti-
mated among the patients from the target population 
seen in 2021 by FPs with an incidence rate of statin PIP>0% 
with a minimum cluster size n≥10 patients, (2) an intra-
class correlation coefficient of 0.01, (3) an average cluster 
size of 39 patients with a coefficient of variation of 0.63, 
(4) α=0.05 and statistical power of 80% and (5) hypothet-
ical decreases in annual PIP incidence rates of 20% in the 
decision information strategy group and 50% in the deci-
sion structure strategy group. With these assumptions, it 
was estimated that at least 58 FPs were required for each 
experimental arm.

Management, quality and safety in data processing
This study will be carried out in accordance with 
international standards for the conduct of epide-
miological studies, included in the International 
Guidelines for Ethical Review of Epidemiological 
Studies.36 This is a prospective intervention study 
mainly focused on the collection of information from 
data recorded by health professionals in the Osaki-
detza EHR (OSABIDE) under routine clinical prac-
tice conditions. The process indicators related to 
the professionals’ clinical practice (prescription of 
statins and record in the EHR of provision of person-
alised healthy lifestyle advice on the need to increase 
physical activity, follow a healthy diet and smoking 
cessation), patients’ sociodemographic and clinical 
characteristics (age, sex, CVR, active health problems 
recorded in the EHR, socioeconomic status, etc) and 
clinical outcomes will be extracted from OSABIDE 
through the corporate Oracle Business Intelligence 
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platform. In particular, for the provision of healthy 
lifestyle advice, OSABIDE includes a specific elec-
tronic form to check that every single piece of 
advice (diet, exercise, tobacco quitting) was or was 
not provided. The Primary Care Research Unit of 
Bizkaia is formally authorised to extract and use data 
from the EHR for research purposes by the Health-
care Directorate of Osakidetza. On the other hand, 
it will be necessary to inform participants (profes-
sionals and patients) about the study and obtain their 
written informed consent concerning the informa-
tion directly collected from them through the key 
informant semi- structured interviews (online supple-
mental files 2 and 3). All the information regarding 
the study subjects, either expressly extracted for this 
research from EHRs or collected from the partici-
pants, will be protected and treated confidentially 
for all purposes, in accordance with the provisions of 
the Spanish Organic Law 3/2018, of 5 December, on 
Personal Data Protection and digital rights guarantee 
(LOPD- GDD) and the provisions of Regulation (EU) 
2016/679 of the European Parliament and of the 
Council of 27 April 2016, on the protection of natural 
persons with regard to the processing of personal 
data and on the free movement of such data (General 
Data Protection Regulation, GDPR). Specifically, all 
data will be anonymously documented and de- iden-
tified, linked to a unique code that is meaningless 
without the context of the system. The final resulting 
database will be exported to a formatted plain text file 
that then will be compressed and encrypted using a 
secure algorithm and subsequently will be processed 
and included in a robust and secure database server.

Patient and public involvement
Patients were involved in the DE- imFAR phase I project 
as one of the main stakeholders (health professionals, 
patients and researchers) in the formative process 
conducted to map and design de- implementation 
strategies to reduce PIP, which will be evaluated in the 
DE- imFAR phase II project. Specifically, during the 
phase I project, a focus group with six patients was 
conducted to ascertain patients’ experience with the 
clinical practice of statin prescription and triangulate 
physicians discourse.14

During the phase II project, semi- structured inter-
views will be conducted with patients to assess their 
experience and perception of the clinical care received 
as a result of their healthcare professionals’ exposure 
to the different de- implementation strategies. These 
interviews will help to better understand from the 
perspective of the study participants the reasons why 
the strategies work (or do not), to explain the varia-
tions in the outcomes and to identify the key strategy 
components and those that need to be optimised as 
well as triangulating the analysis.

DISCUSSION
The goal of the present study is to improve CVD primary 
prevention clinical practice in a real- world setting in 
PC by putting into practice procedures and methods 
for the design, deployment and evaluation of imple-
mentation/de- implementation strategies informed 
by behavioural and implementation sciences. Specif-
ically, the phase II of the DE- imFAR study focuses on 
reducing PIP of statins in CVD primary prevention in 
patients with moderate hypercholesterolaemia and 
low CVR and fostering healthy lifestyle promotion as 
the recommended treatment option. To do so, the 
study will deploy several de- implementation strategies 
derived from the phase I formative study that targets 
key determinants of the decision- making process 
involved in the provision of CVD primary prevention 
by FPs. If the results are successful, policy- makers and 
health managers and professionals will have valid and 
robust, locally relevant evidence that will support the 
need to introduce these innovations in methods and 
procedures informed by implementation science to 
tackle the hard task of reducing the burden of low- 
value pharmacological prescription in clinical care 
services.

ETHICS AND DISSEMINATION
The research protocol (version 1; 170221) was approved 
by the Basque Country Clinical Research Ethics 
Committee (Reference: EOM2022018, approved on 30 
March 2022) and was registered in the US NLM  Clin-
icalTrials. gov database ( ClinicalTrials. gov Identifier 
NCT04022850, Registered 17 July 2019; Last update 
5 February 2024).The Primary Care Research Unit of 
Bizkaia is explicitly authorised by the Healthcare Direc-
torate of Osakidetza—Basque Health Service to extract 
and use data from EHRs for research purposes. Since 
data supporting the present study will mostly concern 
routine data retrieved from the EHR of the Basque 
Health Service- Osakidetza, it will be only shared on 
justified request to the study guarantors. The results of 
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