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Abstract
Background Deprescribing of medication for cardiovascular risk factors and diabetes has been incorporated in 
clinical guidelines but proves to be difficult to implement in primary care. Training of healthcare providers is needed 
to enhance deprescribing in eligible patients. This study will examine the effects of a blended training program aimed 
at initiating and conducting constructive deprescribing consultations with patients.

Methods A cluster-randomized trial will be conducted in which local pharmacy-general practice teams in the 
Netherlands will be randomized to conducting clinical medication reviews with patients as usual (control) or 
after receiving the CO-DEPRESCRIBE training program (intervention). People of 75 years and older using specific 
cardiometabolic medication (diabetes drugs, antihypertensives, statins) and eligible for a medication review will 
be included. The CO-DEPRESCRIBE intervention is based on previous work and applies models for patient-centered 
communication and shared decision making. It consists of 5 training modules with supportive tools. The primary 
outcome is the percentage of patients with at least 1 cardiometabolic medication deintensified. Secondary outcomes 
include patient involvement in decision making, healthcare provider communication skills, health/medication-
related outcomes, attitudes towards deprescribing, medication regimen complexity and health-related quality of life. 
Additional safety and cost parameters will be collected. It is estimated that 167 patients per study arm are needed in 
the final intention-to-treat analysis using a mixed effects model. Taking loss to follow-up into account, 40 teams are 
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Background
For frail older patients, the potential long-term ben-
efits of intensive cardiometabolic treatment can be 
outweighed by increasing risks of adverse effects and 
medication burden. In those cases deprescribing could 
be considered [1, 2]. Deprescribing can be defined as the 
process of stopping or reducing medication, supervised 
by a healthcare provider (HCP), with the goal of man-
aging polypharmacy, reducing drug-related problems 
and improving patient outcomes [3, 4]. Deprescribing 
of medication for cardiovascular risk factors and diabe-
tes has been incorporated in several clinical primary care 
guidelines, but proves to be difficult to implement [1, 2, 
5–7]. Observational studies illustrate that deprescribing 
of cardiovascular or diabetes medication may not occur 
in 3 out of 4 patients who are eligible for less strict medi-
cation treatment [8–10], potentially resulting in excessive 
medication burden and preventable adverse events. Sev-
eral barriers to specifically deprescribing cardiometabolic 
have been identified [11–13]. For patients, the idea of 
deintensifying medication they have taken for a long time 
and allowing less strict target values than before can be 
disturbing or confusing [11, 12, 14]. HCPs may perceive 
uncertainty and a lack of evidence about the potential 
benefits and risks of stopping cardiometabolic medica-
tion [11, 13]. In addition, they can experience a lack of 
communication skills and tools to involve older and frail 
patients in discussing potential benefits and risks [13].

Identifying medication for cessation, partnership with 
patient and carers, planning the deprescribing regimen 
and monitoring are seen as core to the deprescribing 
process [15]. In Dutch primary care, clinical medica-
tion reviews (CMRs) are routinely conducted jointly by 
the general practitioner and the community pharmacist, 
who are responsible for the management and monitoring 
of long term health conditions and associated pharma-
ceutical care, respectively. Randomized controlled trials 
have shown the potential of CMRs to effectively reduce 
the number of drugs prescribed [16–20]. As such, depre-
scribing can be integrated in CMRs [21]. Elements that 
may contribute to the success of CMRs in terms of depre-
scribing are the involvement of local multidisciplinary 
healthcare teams including a pharmacist, having clearly 

defined roles, preparing patients in advance for discuss-
ing risks and benefits of deprescribing, and ensuring to 
have appropriate follow-up plans [22, 23].

Deprescribing is not yet included in routine education 
and training of HCPs [24]. Additional training programs 
are needed for successful implementation of deprescrib-
ing cardiometabolic medication in primary care settings 
[9, 25]. Given the potential of CMRs and the importance 
of a multidisciplinary approach, training of HCP teams 
that conduct CMRs is pertinent [24]. Based on the bar-
riers perceived by HCPs, the training should provide 
information on available evidence regarding benefits and 
risks as well as tools and guidance on discussing possi-
bilities for deprescribing cardiometabolic medication 
with patients. Previously, a pharmacist-led intervention 
was developed and tested that was aimed at deprescrib-
ing cardiometabolic medication in patients with type 2 
diabetes with a high hypoglycemia risk [26, 27]. For the 
intervention, pharmacists conducted a tailored CMR 
after a 6-hour training on deprescribing cardiometabolic 
medication using evidence-based guidelines, medica-
tion management to prevent adverse events, and skills 
for conducting patient consultations about deprescrib-
ing. This intervention led to increased deprescribing of 
cardiometabolic medication [26]. The process evalua-
tion indicated that the intervention could be improved 
to include particularly patients more likely in need of 
deintensifying cardiometabolic medication [27]. Further-
more, extending the training on communication skills 
and how to discuss deprescribing with patients who do 
not experience adverse effects of their medication could 
enhance the implementation of deprescribing [27].

Building on these findings, a blended training program 
with supportive tools was developed, named “Commu-
nication training to involve Older people in decisions to 
DEPRESCRIBE cardiometabolic medication in primary 
care (CO-DEPRESCRIBE)” (see Additional file 1). The 
training program focuses on patient-centered commu-
nication and shared decision making in the context of 
CMRs, and aims to enable HCPs to have constructive 
conversations with patients of 75 years and older about 
deprescribing of their cardiometabolic medication. 
Additional components pay attention to content and 

asked to recruit 10 patients each. A baseline and 6-months follow-up assessment, a process evaluation, and a cost-
effectiveness analysis will be conducted.

Discussion The hypothesis is that the training program will lead to more proactive and patient-centered 
deprescribing of cardiometabolic medication. By a comprehensive evaluation, an increase in knowledge needed for 
sustainable implementation of deprescribing in primary care is expected.

Trial registration The study is registered at ClinicalTrials.gov (identifier: NCT05507177).
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organizational aspects related to barriers and facilitators 
relevant for the implementation of deprescribing such 
medication. This paper describes the protocol of the CO-
DEPRESCRIBE study, including results of a small pilot 
study to test the feasibility of patient recruitment and 
data collection procedures.

Objectives
The overall aim of the CO-DEPRESCRIBE study is to 
evaluate a multicomponent communication training pro-
gram for multidisciplinary HCP teams about deprescrib-
ing of cardiometabolic medication in older patients in 
Dutch primary care. Specific objectives are to evaluate:

1. the effects of the CO-DEPRESCRIBE intervention on 
changes in medication, patient-reported outcomes, 
and clinical outcomes.

2. the effects of the intervention on patient-centered 
communication and shared decision making during 
CMR patient consultations.

3. the process and feasibility of implementing the 
intervention in Dutch primary care.

4. the cost-effectiveness of the intervention.

Methods
Study design
A pragmatic parallel two-arm cluster-randomized con-
trolled trial will be conducted in Dutch primary care. 
Additionally, a mixed method process evaluation and a 
cost effectiveness study alongside this RCT will be con-
ducted. HCP teams are 1:1 allocated to the intervention 
group receiving the training before data collection, or 
the control group receiving the training after data collec-
tion (Fig.  1). Teams in the intervention group will con-
duct CMRs focused on deprescribing cardiometabolic 
medication, while teams in the control group conduct 
regular CMRs (care as usual). HCP teams are the unit of 
randomization for the intervention, while outcomes are 
measured at patient level.

Setting
The intervention approach aligns with how CMRs are 
routinely performed in the Dutch primary care, where 
local teams of community pharmacists and general 
practitioners conduct CMRs together. Locally, most 
community pharmacists work together with general 
practitioners in so-called Pharmaceutical Therapy Audit 
Meeting groups (‘FTOs’ in Dutch). In such groups, local 
agreements can be made about organizing pharmaceuti-
cal care. Pharmacists and general practitioners often have 
agreements on how to conduct CMRs and the division 
of roles. In some rural areas without community phar-
macists, dispensing general practitioners may conduct 

CMRs on their own, but in most areas pharmacists are 
usually in the lead for conducting CMRs. Other HCPs, 
such as pharmacy consultants and nurse practitioners, 
may be involved in patient consultations or follow-up. 
CMRs are recommended and usually reimbursed by 
health insurers for people of 75 years and older using 10 
or more medications for longer than 3 months and/or 
established frailty.

The CO-DEPRESCRIBE intervention is developed to 
align with both current practices in conducting CMRs 
and the Dutch guideline [28], which recommends:

1. a(n initial) consultation with the patient to collect 
information on the patient’s complaints, concerns, 
expectations and experiences with the current 
medication use.

2. a pharmacotherapeutic analysis to identify potential 
drug-related problems, including the use of explicit 
criteria for stopping or starting medication.

3. drafting a treatment plan by the community 
pharmacist together with the general practitioner 
(GP), preferably in a joint meeting, and, if necessary, 
after consulting medical specialists involved in the 
medication treatment.

4. a (follow-up) consultation to discuss and finalize the 
treatment plan with the patient.

5. organizing follow-up and monitoring according 
to agreements made between the community 
pharmacist, the GP and the patient.

The CO-DEPRESCRIBE specific aspects added to this 
generic CMR approach are detailed in Fig. 2.

Study populations
An HCP team is eligible for participation if it consists of:

a) ≥ 1 community pharmacist(s) and ≥ 1 GP(s), who are 
involved in conducting CMRs for shared patients 
registered in the pharmacy and general practice, or

b) ≥ 1 dispensing GP(s) who is involved in conducting 
CMRs, where the HCP(s) from these practices who 
will initiate conversations with patients as part of the 
CMRs intend(s) to follow the CO-DEPRESCRIBE 
training. A pharmacy or general practice that 
participates in another randomized trial focusing on 
deprescribing is excluded from participation.

Patients are eligible for participation, if:

  • ≥ 75 years of age.
  • exposed to polypharmacy, operationalized as having 

received at least 3 dispensings for at least 5 different 
medications in the previous year.
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  • stable use (operationalized as having received at 
least 2 dispensings in the first 8 months and at least 
1 dispensing in the last 4 months of the previous 
year) of 1 or more of the following cardiometabolic 
medications:

a. sulfonylurea derivative.
b. insulin.
c. any 2 glucose-lowering medications (see medications 

listed in ‘Outcome and other parameters’ section).

Fig. 1 CONSORT Flow diagram. * Numbers of expected loss of teams and patients are based on previous practice-oriented research in a similar popula-
tion in the Netherlands [26]
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d. any 2 blood pressure-lowering medications 
(see medications listed in ‘Outcome and other 
parameters’ section).

e. statin.

Patients are excluded if they are diagnosed with type 1 
diabetes, have already received a CMR in the previous 
12 months, do not understand the Dutch language or are 
not able to give informed consent.

Recruitment and allocation
For the recruitment of HCP teams, the Dutch Associa-
tion of Pharmacists and regional primary care organi-
zations are requested to feature information about the 
study in their newsletters and on social media platforms. 
Simultaneously, targeted telephone outreach to pharma-
cists are conducted to gauge interest and provide infor-
mation directly. After informed consent is obtained from 
a representative of the local HCP team, the team is allo-
cated to either the intervention or control group. A fixed 
block randomization with a block size of 4 is performed 
by a staff member of the University Medical Center 
Groningen’s research support department using ‘ALEA 
Datamanagement’ software version 18.5. A stratum for 
team type with 2 categories is used for teams led by a 
community pharmacist and teams led by a dispensing 
general practitioner, respectively. Given the nature of the 
study, it is not possible to blind participants.

For participating teams in both arms, patients eligible 
based on age, polypharmacy and cardiometabolic medi-
cation use are identified by the researchers based on rou-
tine data available at the pharmacy. HCPs are asked to 
apply the exclusion criteria and invite eligible patients to 
participate in the study and ask for permission to share 

contact details with the researchers. Once they grant per-
mission, the researchers inform patients about the study 
and obtain their informed consent to minimize the bur-
den for HCP teams. Each HCP team is requested to keep 
inviting eligible patients until at least 10 patients have 
given consent to participate.

CO-DEPRESCRIBE intervention
The CO-DEPRESCRIBE intervention was developed 
jointly by experts from Nivel (Netherlands institute for 
health services research), the SIR Institute for Pharmacy 
Practice and Policy, the University of Groningen and 
the University Medical Center Groningen. It builds on 
previous research and incorporates aspects of the Cal-
gary Cambridge consultation model [29], shared deci-
sion making models [30, 31], barriers and facilitators to 
deprescribing, including patient attitudes and typologies 
[32] as well as content and organizational aspects regard-
ing deprescribing [1]. The blended training consists of 5 
modules: e-learning including short lectures with ques-
tions and self-assessment tasks (2 modules), half-day 
face-to-face group training sessions (2 modules) and an 
online communication training including personal feed-
back on a videotaped patient consultation (1 module) 
[33] (Table 1). A detailed description of the training mod-
ules can be found in Additional file 2. The group sessions 
are delivered by 2 trainers (AF and AMKD), who are 
pharmacist-educators with 10 years’ experience in pro-
viding postgraduate training for community pharmacists 
and multidisciplinary HCP teams.

Supportive tools are provided as part of the CO-
DEPRESCRIBE intervention and also used during the 
training (Table 2).

After receiving the training, HCPs should be able to:

Fig. 2 Conduct of clinical medication reviews: who is involved and what are CO-DEPRESCRIBE training aspects
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  • identify patients likely to benefit from deprescribing 
cardiometabolic medication.

  • know and apply the drug-specific recommendations 
for deprescribing cardiometabolic medication 
as provided in the national guideline module 
“Deprescribing medication”[1].

  • identify barriers and facilitators for deprescribing 
cardiometabolic medication from the perspective of 
the patient.

  • describe and implement the conditions and 
working processes needed for deprescribing of 
cardiometabolic medication including establishing 
modes for inter-professional communication.

  • apply key-elements of shared decision making in 
consultations with patients about deprescribing.

  • apply techniques that enhance patient-centered 
communication in order to identify and acknowledge 
a patient’s attitudes towards deprescribing.

Outcome measures and other parameters
The primary outcome is the percentage of patients with 
deprescribing of cardiometabolic medication, that is, at 
least 1 cardiometabolic medication deintensified within 
a half year after the initial consultation conducted as 

part of the CMR. Deintensification is defined as either 
a decreased dosage (for all medication except insulin) 
or dosing schedule (for insulin) or a discontinuation 
of medication (Table  3). Medications of the following 
therapeutic groups and pharmacological subgroups are 
included: glucose-lowering medication (Anatomical 
Therapeutic Chemical code A10: insulins, biguanides, 
sulfonylureas, alpha glucosidase inhibitors, thiazolidin-
ediones, dipeptidyl peptidase 4 inhibitors, glucagon-like 
peptide 1 analogues, sodium glucose co-transporter 2 
inhibitors, other glucose-lowering drugs), blood pres-
sure-lowering medication (Anatomical Therapeutic 
Chemical codes C03: diuretics excluding C03DA04/05 
and C03XA01, C07: beta blocking agents, C08: calcium 
channel blockers, C09: renin-angiotensin-system inhibi-
tors, C02: other antihypertensives), statins (Anatomical 
Therapeutic Chemical code C10AA), and antithrombotic 
agents (Anatomical Therapeutic Chemical code B01, 
excluding B01AB, B01AD and B01AX) [38]. Changes in 
dosages will first be assessed at chemical substance level 
and subsequently grouped at subgroup level to account 
for simultaneous dosage decreases and increases at sub-
group level. Discontinuations are also defined at sub-
group level to account for medication switching at this 
level. Switches to less potent and lower risk medication 

Table 1 An overview of the CO-DEPRESCRIBE training program
Module Focus Description of content Method Time in-

vestment
Module 1
e-learning

Dutch multidisciplinary 
guideline module for 
“Deprescribing medication”

Introducing the process deprescribing: the process, goal, and 
why it is important. Also: suitable patients and moments for 
deprescribing, medication-specific protocols for deprescribing, 
tools for weighing possibilities and involving patients in the 
decision- making process

Short web lectures with 
questions and self-assess-
ment tasks

± 1.5 h

Module 2
e-learning

How to talk about possibili-
ties for deprescribing

Patient-centered communication, collecting information on the 
patient’s preferences and attitudes regarding deprescribing, and 
key elements of shared decision making in clinical practice

Short web lectures with 
questions and self-assess-
ment tasks

± 1 h

Module 3
face-to-
face group 
training

Applying deprescribing 
guidelines in practice

Medication-specific deprescribing guidelines and complex 
patient cases

Quiz, short presenta-
tions and group-based 
exercises

± 2 h

Collecting information on 
the patient’s personal pref-
erences, goals, attitudes 
and experiences

Practicing collecting information on a patient’s personal prefer-
ences and attitudes regarding cardiometabolic treatment during 
a patient consultation about possibilities for deprescribing and 
following the Calgary-Cambridge model

Short presentations and 
pair-based exercises, 
including role play

± 2 h

Module 4
face-to-
face group 
training

Applying risk tools and 
addressing experienced 
barriers and facilitators

Practicing with the application of risk calculators (e.g., U-Prevent 
and HASBLED) for weighing potential benefits and risks. Also, 
reflecting on trainees’ experienced barriers and facilitators in 
daily practice

Short presentations and 
group-based exercises

± 2 h

Applying shared decision 
making in the con-
text of deprescribing 
consultations

Information on why shared decision making is important, the 
different steps of shared decision making, applying reflective 
listening and practicing consultation skills during mock patient 
consultations

Short presentations, 
pair-based exercise and 
a group-based exercise, 
including role-play with a 
professional training actor 
simulating the patient role

± 2 h

Module 5
online 
feedback

Applying trained elements 
of communication and 
shared decision making in 
practice

Applying all consultation aspects in a clinical medication review 
focusing on deprescribing conducted in daily practice with 
reflection and feedback on five domains.

Performing self-reflection 
and receiving feedback 
from trainer on video-
recorded consultations

± 1 h
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in accordance to deprescribing guidelines are considered 
deintensifications. In case of missing dosage information, 
medication is considered deintensified when the strength 
of the follow-up dispensing is lower than that of the base-
line dispensing.

To evaluate the effects of the intervention on patient-
reported and clinical outcomes, the following secondary 
outcomes are included:

1. changes in patient-reported health/medication-
related complaints with impact [39].

2. changes in patient-reported attitudes towards 
deprescribing cardiometabolic medications, using 
the subscales ‘Appropriateness’ and ‘Concerns’ of 
the revised Patient Attitudes towards Deprescribing 
questionnaire (rPATD) with a small adaptation to 
allow for before-after data collection [32, 40].

3. changes in (general) patient-reported attitudes 
towards deprescribing, using subscales ‘Burden’ and 
‘Involvement’ of the rPATD [40].

4. changes in medication regimen complexity, using 
a simplified Medication Regimen Complexity 
Index (MRCI) based on availability of dispensing 
information [41, 42].

5. changes in clinical outcomes: glycated hemoglobin 
A1c level, systolic and diastolic blood pressure 
level, low-density-lipoprotein cholesterol level, and 
cardiovascular disease diagnoses.

To evaluate the effects on communication and shared 
decision making, the following secondary outcomes are 
included:

6. patient-reported involvement in the decision 
making process, using the Shared Decision Making 
Questionnaire (SDM-Q-9) [43].

7. patient-reported views on HCP communication 
skills, using the Communication Assessment Tool for 
Pharmacists (CAT-Pharm) [44].

8. patient-reported experience regarding the CMR 
focused on deprescribing cardiometabolic 
medication, based on the patient-reported 
experience measure (PREM) used in our previous 
study on deprescribing cardiometabolic medication 

Table 2 Supportive tools for the CO-DEPRESCRIBE intervention
Tool(s)/instrument(s) Purpose Content
Patient leaflet Preparing 

patients for 
discussing 
possibilities to 
deprescribe

The leaflet explains that 
some patients can benefit 
from deprescribing, and 
stimulates the patient to 
think about what is im-
portant for them regard-
ing their cardiometabolic 
treatment

Graphical placemat Navigating 
a conversa-
tion about 
possibilities for 
deprescribing 
cardiometabolic 
medication

This placemat depicts 
potentially important 
themes and subsequent 
questions to discuss, 
and can be used by the 
HCP and the patient for 
prioritizing topics

Conversation aid #1: 
collecting personal 
information

Eliciting a pa-
tient’s personal 
preferences, atti-
tudes, concerns 
and/or experi-
ences related to 
deprescribing 
cardiometabolic 
medication

This conversation aid con-
tains example questions 
that an HCP can use for 
different topics

Conversation aid #2: for 
shared decision making 
[31]

Following the 4 
steps of shared 
decision making

This conversation aid 
summarizes the 4 steps, 
and provides exemplary 
phrases for each step.

Outcome Prioritization 
Tool (OPT) [34]

Eliciting a 
patient’s priori-
tization of treat-
ment goals

The OPT invites patients 
to indicate with a 
slider from 0 to 100 how 
important “keeping 
you alive”, “maintaining 
independence”, “reducing 
pain” and “reducing other 
symptoms” are for them 
personally.

U-Prevent, CHA2DS2–
VASc [35], HASBLED 
[36] and ORBIT [37] risk 
calculators

Risk calculations 
can help the 
HCP to explain 
and/or weigh 
potential ben-
efits and risks of 
continuing or 
discontinuing 
medication.

Risk calculations estimate 
probabilities of survival 
without myocardial infarc-
tion, stroke or bleeding in 
relation to cardiovascular 
risk factor values. Several 
U-Prevent calculators also 
show how using cardio-
metabolic medication 
and/or achieving different 
clinical target levels affect 
these estimates.

Table 3 Definitions for assessing cardiometabolic medication 
deintensification
Medication use ≥ 1 dispensing in 120 days up to initial 

consultation (baseline use)
≥ 1 dispensing within 120-day time window 
around 182 days after initial consultation 
(follow-up use)

Decrease in dosage Daily dose for last dispensing up to initial 
consultation (baseline) is higher
than daily dose for dispensing closest to 182 
days after initial consultation (follow-up)

Decrease in scheme Insulin scheme for distinct insulin dispens-
ings in 120 days up to initial consultation 
(baseline) is more intensive than insulin 
scheme for distinct insulin dispensings 
within 120-day time window around 182 
days after initial consultation (follow-up)

Discontinuation ≥ 1 dispensing in 120 days up to initial 
consultation
0 dispensing within 120-day time window 
around 182 days after initial consultation
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in patients with type 2 diabetes with a high 
hypoglycemia [26]. This outcome is also used for the 
process evaluation.

In addition to the costs related to development and deliv-
ery of the intervention, the following secondary out-
comes are included to evaluate the cost-effectiveness of 
the intervention:

9. changes in health-related quality of life (EQ-5D-5L) 
[45].

10. healthcare consumption, based on the Medical 
Consumption Questionnaire (iMTA MCQ) [46], 
using only those items relevant for the current 
intervention, to avoid unnecessary burden for 
participants.

Additionally, demographics (age, sex and living situation), 
frailty based on the Tilburg Frailty Indicator [47] (TFI), 
health- and medication literacy based on Dutch version 
of the Set of Brief Screening Questions [48] with adap-
tations from the multimorbidity treatment burden ques-
tionnaire [49] and the RALPH conversation guide [50], 
body mass index, and cardiovascular disease diagnoses 
(see data collection) are reported to describe the popu-
lation. The following clinical parameters are included 
to estimate a need for deprescribing in accordance with 
the Dutch guideline [1], to monitor changes in risk fac-
tor levels, and to perform subgroup analyses: baseline 
(that is, before initial consultation) glycated hemoglobin 
A1c level, systolic and diastolic blood pressure level, low-
density-lipoprotein cholesterol level, estimated Glomeru-
lar Filtration Rate level. Additionally, data on unplanned 
hospitalisations and emergency visits will be summarized 
to explore potential negative effects of the intervention.

Data collection
The following information of participating HCP teams 
will be collected at baseline using a structured data col-
lection form: professional discipline, years of experience, 
relevant professional training received, estimated total 
number of patients, and number of CMRs conducted last 
year.

Information on medication dispensings, including the 
date of dispensing, ATC code, product name including 
strength, total number of units dispensed, and dosing 
schedule for included patients from 180 days before the 
initial consultation to 240 days after the initial consulta-
tion will be extracted from the pharmacy information 
system.

Patient-reported outcome measures are collected at 
different time points (Additional file 3). For some ques-
tionnaires, the preferred mode of administration is ver-
bal (i.e., by telephone interview), to enable clarifications 

when needed. Otherwise, patients can choose whether 
they want to complete the questionnaires on paper (send 
through regular mail), online (link via email) or ver-
bally (telephone interview). When hearing or speech is 
impaired, telephone interviews can be replaced by paper-
based or digital questionnaires.

All patient-reported data and data related to the con-
duct of the CMRs (see ‘Process evaluation) are collected 
and managed using REDCap electronic data capture 
tools hosted at the University Medical Center Groningen 
[51, 52]. REDCap is a secure, web-based software plat-
form designed to support data capture for research stud-
ies, providing 1) an intuitive interface for validated data 
capture; 2) audit trails for tracking data manipulation and 
export procedures; 3) automated export procedures for 
seamless data downloads to common statistical packages; 
and 4) procedures for data integration and interoperabil-
ity with external sources.

Clinical data for baseline and follow-up will be col-
lected from general practices’ patient electronic health 
records. For this, general practices are contacted around 
1 year after the initial consultation of the last included 
patient to collect (as available): glycated hemoglobin A1c 
level, systolic and diastolic blood pressure level, low-den-
sity-lipoprotein cholesterol level, estimated Glomerular 
Filtration Rate level, body mass index and cardiovascu-
lar diseases (International Classification of Primary Care 
codes K74: angina pectoris, K75/K76: ischemic heart dis-
ease, K77: heart failure, K78-K84: other heart diseases, 
K85-K87: hypertension, K88: orthostatic hypotension, 
K89: trans ischemic attack, K90: cerebrovascular acci-
dent, K91: arthrosclerosis) [53]. For the baseline, the most 
recent values in a 1-year period prior to the initial con-
sultation are included. For the follow-up, values closest 
to 182 days after the initial consultation are included. In 
addition, data on unplanned hospitalisations and emer-
gency visits during the follow-up period are collected.

Feasibility pilot
To test the feasibility of the proposed procedures for 
patient recruitment and collecting patient reported data, 
a small pilot study was conducted. The pharmacists of 
3 different pharmacies were asked select patients ≥ 75 
years, eligible for a CMR and using 1 or more cardiomet-
abolic medications, and invite them for “a study involving 
a clinical medication review focusing on possibilities to 
deintensify cardiometabolic medication”. The aim was to 
include 3 patients per pharmacist.

Patients consenting to participate were offered the 
CMR by the pharmacist and received questionnaires 
from the research team at 5 timepoints via telephone, 
e-mail or mail. The follow-up questionnaires were admin-
istered 6 weeks after the initial consultation, instead of 
after 6 months as planned for the final study, as the aim 
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was to assess the feasibility of the procedure rather than 
collecting valid data. Issues resulting in loss of patients, 
missing data and time needed for data collection were 
documented.

Two pharmacists invited 8 eligible patients via tele-
phone. Of these patients, 2 were not interested, 2 per-
ceived participating as too burdensome and 1 decided 
against participation after talking to the nurse practitio-
ner in general practice, who had not been informed about 
the study, and 3 were willing to participate. Due to time 
constraints, the 3rd pharmacist asked 6 eligible patients 
via mail to contact the researcher, which only 1 did, who 
was willing to participate. This resulted in 4 patients con-
senting to participate (all males, median age = 79.5 years). 
All 4 completed the interviews and questionnaires. The 
average time needed for administration all questionnaires 
via telephone (n = 14) was 26  min, ranging from 16 to 
39 min.

Based on these results, it was decided to support HCPs 
for the recruitment of patients by selecting all eligible 
patients during an initiation visit and provide a paper-
based instruction with how to invite patients by tele-
phone instead of via mail. Moreover, our estimations of 
the time needed for the different questionnaire adminis-
trations in the patient information leaflet were adjusted 
based on this pilot.

Sample size
In the previous study, cardiometabolic medication had 
been deintensified in 48% of the intervention versus 31% 
of the control patients with type 2 diabetes [26], which 
constitutes a 17% difference attributable to the train-
ing. Expecting that deprescribing has increased due to 
the introduction of new guidance and increased atten-
tion, a deintensification percentage of 36% in the con-
trol group is assumed. As the training has been refined 
and extended in comparison to the intervention tested 
previously, at least a similar increase in deprescrib-
ing is expected in the intervention group. To detect an 
absolute difference of at least 17% in deintensification 
between intervention- and control group, 133 patients 
per study arm are needed (sample size estimation for 
comparing 2 proportions, 2-sided with a power of 80% 
and 5% significance level). With a clustering effect of 1.27 
(expected intraclass correlation coefficient of up to 0.03 
and 10 patients per cluster) 169 patients are needed per 
study group in the final analyses. With an estimated 15% 
patient loss to follow-up, 200 patients per study group 
need to be included. It is expected that each HCP team 
is able to recruit 10 patients who give informed consent, 
requiring 20 teams per study group. With an estimated 
10% HCP team loss to follow-up, 44 teams need to be 
randomized (Fig. 1).

Data analysis
Descriptive baseline characteristics will be reported at 
HCP and patient level: means and standard deviation 
or median and interquartile range with number of valid 
observations, depending on normality of data for con-
tinuous data; frequencies and percentages for categori-
cal data. Possible imbalances in patient characteristics 
between group I and II will be explored with t-tests, Chi2 
tests or Mann-Whitney U tests. Other parameters will be 
described for patients per group in similar fashion as the 
baseline characteristics. Where relevant, minimum and 
maximum values will be provided.

The effect of the training on the primary outcome, that 
is, the percentage of patients with deintensification of 
cardiometabolic medication, will be tested in a logistic 
mixed effects model including the HCP team as random 
effect (intention-to-treat analysis). If needed, imbalances 
in parameters used for describing the population will be 
controlled for by adjustment in a secondary analysis.

The analysis will be repeated including only patients 
that received the CMR as intended (per-protocol analy-
sis). Explorative subgroup analyses will be performed 
focusing on potential differences between patients of 
both groups in age, sex, frailty, education, living situa-
tion, disease history, and estimated need for deprescrib-
ing. Additional explorative analyses will be conducted 
differentiating the outcome per therapeutic class: (a) glu-
cose-lowering medication, (b) blood pressure-lowering 
medication, (c) statins and (d) antithrombotic agents.

For the unplanned hospitalizations and emergency 
visits, data from the electronic health records in general 
practice will be combined with self-reported data on 
healthcare consumption in the last 3 months. A com-
posite score will be used to distinguish patients with 
unplanned hospitalizations and/or emergency visits from 
those without. A difference in composite score between 
the study groups will be compared with a Chi2 test.

The effects of the intervention on secondary outcomes 
will be compared at patient level:

1. shared-decision making sum score: t-test or Mann-
Whitney U test.

2. CAT-Pharm sum score (or percentage of excellent 
scores, in case of a ceiling effect): t-test or Mann-
Whitney U test (or a Chi2 test when using percentage 
of excellent scores).

3. change in number of health/medication related 
complaints with impact: mixed design ANOVA.

4. change in attitudes towards deprescribing per 
subscale: mixed design ANOVA.

5. change in medication regimen complexity score, 
including only the aforementioned cardiometabolic 
medication: mixed design ANOVA.
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6. change in health-related quality of life sum score: 
mixed design ANOVA.

7. change in the clinical parameters (per parameter): 
mixed design ANOVA.

When patients completed only part of a questionnaire, 
missing data will be dealt with following recommenda-
tions as provided by the questionnaire developers. For 
the economic evaluation multiple imputation will be 
used to account for missing data (see also Additional file 
4). For all hypothesis testing, a 2-sided p-value of less 
than 0.05 will indicate statistical significance.

Process evaluation
To investigate the feasibility of implementing the inter-
vention on a nation-wide scale in Dutch primary care, 
a mixed-method process evaluation informed by the 
Reach, Effectiveness, Adoption, Implementation, Mainte-
nance (RE-AIM) framework will be performed [54].

The reach is assessed by absolute numbers, proportions 
and representativeness of HCPs and patients participat-
ing, and by exploring reasons for non-participation. The 
effectiveness is determined by differences in the percent-
age of patients in whom deintensification of 1 or more 
cardiometabolic medications was (1) proposed and (2) 
implemented. Adoption is assessed by the evaluation 
of the training by HCPs, and the intended and reported 
use of training elements and tools in the CMR focused 
on deprescribing cardiometabolic medication. For imple-
mentation, the number of HCPs attending various parts 
of the training, the level of reflection and feedback on the 
consultations, and the conduct of the CMRs in accor-
dance with the trained communication elements will be 
reported. For the latter, video recordings of consultations 
will be assessed using the codebook for rating clinical 
communication skills based on the Calgary-Cambridge 
Guide [55] and the Observer OPTION-5 [56] for shared 
decision making. For maintenance, HCPs are asked 
about the feasibility and willingness to implement CMRs 
focused on deprescribing cardiometabolic medication 
in daily practice. Patients are asked if they would like to 
receive similar counseling in the future.

The following data will be collected:

1. Participating HCPs in the intervention group will 
receive an online evaluation questionnaire to assess 
the training in terms of usefulness and intention to 
implement and use the various elements and tools.

2. For each participating patient, 1 member of the HCP 
team will document data for each of the following 
steps that make up a CMR:

  • conduct of initial patient consultation.

  • preparation and conduct of the pharmacotherapeutic 
analysis.

  • drafting/exchanging a treatment plan by the HCPs.
  • finalizing the treatment plan with the patient, 

including implemented medication changes.
  • conduct of follow-up monitoring.

These data include the type of patient consultation (if 
applicable) distinguishing between face-to-face and 
telephone consultations, whether the consultation was 
videorecorded, and potential drug-related problems 
identified in the pharmacotherapeutic analysis. In addi-
tion, for a sample of 2 patients per participating HCP 
team, the time needed for each part of the CMR will be 
documented.

3. For each participating HCP team a structured time 
registration form will be completed for completing 
the training components.

4. Semi-structured interviews will be held with the 
HCPs intervention teams after follow-up data 
collection to assess barriers and facilitators for 
implementing the trained aspects in daily practice. 
The topic list for the semi-structured interview will 
be based on the framework from Grant et al. [57], 
and on earlier work from Baas et al. [27].

5. For each HCP intervention team, 2 patient 
consultations will be video- or audio-recorded. HCPs 
are instructed how to record these consultations in 
accordance with the national privacy legislation and 
request permission from the patient.

The process evaluation parameters will be described at 
HCP and patient level and tabulated per outcome. Where 
relevant, frequencies and percentages will be presented 
for the total group and according to subgroups of HCPs, 
i.e., pharmacists, general practitioners, support staff. The 
interviews with HCPs will be audio recorded, transcribed 
and thematically coded. Qualitative data will be illus-
trated with quotes.

Economic evaluation
The cost-effectiveness of the intervention compared to 
care as usual will be assessed from the perspectives of the 
HCP, the healthcare payer, and society (see Additional file 
4). Changes in health-related quality of life as measured 
by the EQ-5D-5L are expected to be small, given the aim 
of the intervention and the relatively short duration of the 
follow up. Therefore, next to costs per quality-adjusted 
life-year gained, costs per percentage point of deintensi-
fication and costs per reduction in the number of health/
medication-related complaints with impact will be calcu-
lated. Full details on measurement and valuation of costs 
and health benefits, as well the planned analyses can be 
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found in Additional file 4. In brief, resource use related 
to delivering and receiving the intervention, as well as 
cardiometabolic medication changes related to the inter-
vention will be collected and valued at standard prices 
[58]. Quality-adjusted life-year will be calculated from 
EQ-5D-5L measurements, using the Dutch tariff [59] and 
linear interpolation between measurement points. Multi-
ple imputation will be used to account for missing values 
and bootstrapping for analyzing uncertainty as per the 
Dutch guidelines [58]. If needed, a correction for base-
line imbalances between groups will be made. The bud-
get impact analysis will follow the Dutch guidelines [58] 
and use the dedicated tools from ZonMw [60] to provide 
insight into the total costs involved in implementation 
over a 5-year time horizon on a nation-wide scale using 3 
scenarios concerning uptake (see Additional file 4).

Patient involvement
For preparation of the research protocol, a member from 
the National Coalition of Dutch Patients (Patiëntenfeder-
atie Nederland) has been consulted. Next, 2 patient rep-
resentatives from the Dutch diabetes patient organization 
(Diabetesvereniging Nederland) and the Dutch associa-
tion for people with cardiovascular diseases (Harteraad), 
respectively, have been involved in the preparations and 
will be involved in the conduct of the study. They pro-
vide input on study materials (i.e., patient information 
about participating, the CO-DEPRESCRIBE patient leaf-
let, the CO-DEPRESCRIBE conversation aids for HCPs), 
as well as the methods for collecting patient-reported 
data. The main results will be disseminated to study par-
ticipants and other people living with cardiometabolic 
diseases and patient representatives will be involved in 
deciding on appropriate methods of and material for 
dissemination.

Discussion
The CO-DEPRESCRIBE intervention aims to enable 
HCPs to initiate and conduct constructive consultations 
with patients of 75 years and older about deprescribing 
of cardiometabolic medication. The training focusses on 
knowledge and skills needed to discuss potential ben-
efits and risks of deprescribing cardiometabolic medica-
tion, taking into account a patient’s personal preferences, 
goals, attitudes, and experiences regarding their cardio-
metabolic treatment. Training and tools are provided for 
involving patients, which are expected to improve the 
conduct of deprescribing conversations, and facilitate 
implementation into daily practice [61–63]. HCPs differ 
in their approach to eliciting patients’ preferences and in 
how they incorporate this in their decision making, and 
may need additional support to achieve patient-centered 
care and involve patient in shared decision making for 
deprescribing [13, 64, 65]. It is hypothesized that the 

training program will lead to more proactive and patient-
centered deprescribing of cardiometabolic medication. It 
is expected that more patient-centered communication 
and shared decision making in conversations about pos-
sibilities for deprescribing cardiometabolic medication 
will increase the likelihood to deintensify such medica-
tion during a CMR [26, 66, 67].

Strengths of this study include its close alignment 
with current practice in primary care, involvement of 
multidisciplinary HCP teams, and the modularity of the 
intervention, which allows HCPs to use components as 
needed. The need for incorporation of interventions into 
existing care processes to foster the implementation of 
deprescribing has already been pointed out [68]. More-
over, the intervention is based on a combination of previ-
ously developed and tested components, and aligns with 
recently developed frameworks for deprescribing inter-
ventions [69–71]. A cluster-randomized trial is consid-
ered optimal to account for clustering of patients within 
HCP teams. By comprehensively evaluating the interven-
tion by means of a mixed-methods process evaluation 
at HCP and patient level and conducting an economic 
evaluation alongside to the effect evaluation including 
a range of clinical and patient-reported outcomes, it is 
expected to fill gaps in knowledge needed for sustainable 
implementation of deprescribing [72, 73].

Potential limitations of this study include that HCPs 
in the control group might be prompted to focus more 
on deprescribing cardiometabolic medications by par-
ticipating in the study. Similarly, patients in the control 
group might be prompted to carefully consider depre-
scribing and proactively engage in discussing possibilities 
for deprescribing due to participating in the study [74]. 
Furthermore, there is debate about the core outcomes for 
deprescribing research [75, 76]. Our primary outcome, 
the percentage of patients with at least 1 cardiometabolic 
medication deintensified, is considered an important 
outcome for implementation interventions but does not 
necessarily reflect optimal treatment for all patients. By 
including secondary outcomes and conducting subgroup 
analysis, the impact of this limitation will be explored. 
The study, however, is not powered and the follow-up 
is too short for any formal testing of safety and clinical 
outcomes of the intervention. Finally, there is a risk that 
the most frail patients in need of deprescribing will not 
participate or may not complete participation. Back-
ground characteristics, reasons for not participating and 
data on loss to follow-up will be collected to gain insight 
in potential bias as well as representativeness of our final 
study population.

In summary, by assessing the effects of a carefully 
designed training program for primary care HCP teams, 
this study will contribute to the emerging evidence on 
how to successfully implement a complex treatment 
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intervention, that is, deprescribing of cardiometabolic 
medications in older patients.
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