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ABSTRACT
Introduction  Lifestyle interventions are shown to be 
effective in improving cardiovascular disease (CVD) risk 
factors. It has been suggested that general practitioners 
can play an essential role in CVD prevention. However, 
studies into lifestyle interventions for primary care 
patients at high cardiovascular risk are scarce and 
structural implementation of lifestyle interventions can 
be challenging. Therefore, this study aims to (1) evaluate 
(cost-)effectiveness of implementation of an integrated 
group-based lifestyle programme in primary care 
practices; (2) identify effective intervention elements and 
(3) identify implementation determinants of an integrated 
group-based lifestyle intervention for patients with high 
cardiovascular risk.
Methods and analysis  The Healthy Heart study is a 
non-randomised cluster stepped-wedge trial. Primary care 
practices will first offer standard care during a control 
period of 2–6 months, after which practices will switch 
(step) to the intervention, offering participants a choice 
between a group-based lifestyle programme or standard 
care. Participants enrolled during the control period 
(standard care) will be compared with participants enrolled 
during the intervention period (combined standard care 
and group-based lifestyle intervention). We aim to include 
1600 primary care patients with high cardiovascular risk 
from 55 primary care practices in the area of The Hague, 
the Netherlands. A mixed-methods process evaluation 
will be used to simultaneously assess effectiveness and 
implementation outcomes. The primary outcome measure 
will be achievement of individual lifestyle goals after 6 
months. Secondary outcomes include lifestyle change of 
five lifestyle components (smoking, alcohol consumption, 
diet, weight and physical activity) and improvement of 
quality of life and self-efficacy. Outcomes are assessed 
using validated questionnaires at baseline and 3, 6, 12 and 
24 months of follow-up. Routine care data will be used 
to compare blood pressure and cholesterol levels. Cost-
effectiveness of the lifestyle intervention will be evaluated. 
Implementation outcomes will be assessed using the RE-
AIM model, to assesses five dimensions of implementation 
at different levels of organisation: reach, efficacy, adoption, 
implementation and maintenance. Determinants of 
adoption and implementation will be assessed using focus 
groups consisting of professionals and patients.

Ethics and dissemination  This study is approved by 
the Ethics Committee of the Leiden University Medical 
Center (P17.079). Results will be shared with the primary 
care group, healthcare providers and patients, and will be 
disseminated through journal publications and conference 
presentations.
Trial registration number  NL60795.058.17. Status: pre-
results

BACKGROUND
Cardiovascular disease (CVD) causes substan-
tial mortality and morbidity worldwide, 
making prevention of high importance.1 2 Of 
the CVD burden, 70% can be attributed to 
modifiable risk factors.3 For example, over-
weight, suboptimal diet, low physical activity 
and tobacco use are major contributors to 
CVD mortality and morbidity.3 A recent 
large cohort study showed that individuals 
with an unhealthy lifestyle (current smoking, 
overweight and high blood pressure) die on 

Strengths and limitations of this study

►► This study uses a stepped-wedge non-randomised 
trial design. By doing so, all participating practices 
can sequentially benefit from the effects of offering 
a lifestyle intervention.

►► Effectiveness and implementation outcomes are as-
sessed using a mixed-methods process evaluation 
to simultaneously assess effectiveness and imple-
mentation outcomes in a real-life setting.

►► Effectiveness will be evaluated on the practice lev-
el, providing practical information about which and 
how many patients with high CVD risk participate 
in a group-based lifestyle intervention when offered.

►► Focus groups with both healthcare professionals 
and patients will provide insights in the ‘black-box’ 
detailing how to motivate patients with high CVD risk 
to achieve a healthier lifestyle.

►► The lack of randomisation is a limitation given the 
groups may differ at baseline. Analyses will there-
fore be corrected for relevant baseline variables.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-7719-6182
http://orcid.org/0000-0002-0197-0688
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-043829&domain=pdf&date_stamp=2021-07-08


2 Bonten TN, et al. BMJ Open 2021;11:e043829. doi:10.1136/bmjopen-2020-043829

Open access�

average 6 years earlier than their counterparts.4 Conse-
quently, significant health improvements could in theory 
be obtained by improving these modifiable CVD risk 
factors.

There is clear evidence demonstrating the beneficial 
effects of improving lifestyle factors on CVD risk. Multiple 
reviews showed that lifestyle interventions are effective 
in reducing CVD in a high-risk population.5–7 Recently, 
the Framingham Offspring Study found similar results: 
participants with intermediate or ideal cardiovascular 
health were 33% less likely to develop hypertension and 
25% less likely to develop CVD than individuals who had 
poor cardiovascular health in the past 5 years.8 Even in 
patients with high genetic CVD risk, a healthy lifestyle was 
associated with a nearly 50% lower relative risk of CVD.9 
When adequately implemented, lifestyle interventions 
can achieve reductions in blood pressure and choles-
terol levels nearing those achieved via pharmacological 
treatment.10 Structural implementations of cost-effective 
lifestyle programmes are known to be challenging. Life-
style interventions may be cost-effective when directed at 
a high-risk population, so-called ‘selective prevention’.2 
An important aspect of selective prevention is finding 
the right patients and monitoring large patient groups. 
Given their frequent contact with patients, general prac-
titioners (GPs) can play an essential role in the follow-up 
of high-risk patients.2 However, due to limited consulta-
tion time, motivating patients to improve their lifestyle 
can be challenging in everyday practice.11 Therefore, an 
integrated lifestyle intervention programme by a lifestyle 
coach could be a valuable extension to CVD prevention 
in primary care, especially when such a programme can 
be personalised and directed to the specified subgroups 
which may benefit most.

However, studies on (cost-)effectiveness of such inte-
grated lifestyle intervention programmes for patients 
with high CVD risk in primary care are scarce. Previous 
lifestyle intervention studies were conducted in a 
controlled clinical trial setting, making it difficult to 
assess the impact of lifestyle programme implementa-
tions in real-life settings. Also, most of the studies on 
lifestyle interventions were carried out in hospital or 
community settings, making them less generalisable to 
daily primary care practice.12 Furthermore, it is unclear 
which factors influence and optimise implementation of 
lifestyle interventions for patients with high cardiovas-
cular risk in primary care.

Therefore, the primary goals of the Healthy Heart 
study are to (1) evaluate (cost-)effectiveness of implemen-
tation of an integrated group-based lifestyle programme 
in primary care practices; (2) identify effective interven-
tion elements and (3) identify implementation determi-
nants of an integrated group-based lifestyle intervention 
for patients with high cardiovascular risk. In this article, 
we describe the rationale and study design of the Healthy 
Heart study.

METHODS
Study design
This is an non-randomised cluster stepped-wedge trial 
intended to assess the effectiveness of a group-based 
lifestyle programme on practice level. We designed this 
study as a clustered trial, meaning the intervention is 
implemented at the general practice level, rather than 
the individual level. During the active study recruitment 
period (1 year), participating practices (clusters) imple-
ment the lifestyle programme in ‘steps’ of 2–6 months. 
Following the stepped-wedge approach, the 2–6-month 
period prior to implementation serves as the control 
period. During this control period, patients are offered 
standard preventive care only, whereas patients included 
during the intervention period are offered the group-
based lifestyle programme. Figure 1 shows a flowchart of 
the study design. Based on shared-decision making with 
their practice nurse or GP, patients proceed either with 
only standard preventive care only or with standard and 
group-based interventions. To assess effectiveness on the 
practice (cluster) level, two observation periods will be 
compared: the control period (all patients receiving stan-
dard preventive care) and the intervention period (all 
patients receiving combined standard preventive care 
and the group-based intervention).

Setting
This study is part of a collaboration between the Depart-
ment of Public Health and Primary Care of the Leiden 
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Flow-chart of Healthy Heart study design
Inclusion and follow-up of study participants

High risk CVD population

Inclusion during 
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intervention period
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Figure 1  Flowchart of the healthy Heart study design: 
inclusion and follow-up of study participants in each primary 
care practice (cluster). CVD, cardiovascular disease; GP, 
general practitioner.
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University Medical Center and Primary Care Group The 
Hague (Hadoks), situated in Leiden and The Hague, the 
Netherlands. Hadoks is a primary care collaboration of 
500 GPs, taking care of 7 20 000 patients in the area of 
The Hague. Daily management of Hadoks is performed 
by management staff members and specialised practice 
nurses. To make participating for primary caregivers 
compatible with daily practice, the start date of the study 
will be agreed on beforehand following discussion with 
the GPs, practice nurses and decision-makers of the 
primary care group. The lifestyle programme will be 
implemented in the participating primary care practices 
as part of routine care. As a result, recruitment of patients 
will be initiated in primary care practices connected to 
the care group and not through recruitment by the 
research team.

Study population
Inclusion criteria for primary care practices are:

►► Already offering the structured CVD prevention 
protocol, which is usual care in The Netherlands.

Inclusion criteria for patients are based on Interna-
tional Classification of Primary Care (ICPC) and Anatom-
ical Therapeutic Chemical (ATC) codes:

►► Hypertension uncomplicated (K86), hypertension 
complicated (K87) or lipid disorder (T93)
And using

►► One of the following ATC codes: cardiac therapy 
(C01), antihypertensive drugs (C02), diuretic drugs 
(C03), peripheral vasodilators (C04), vasoprotective 
drugs (C05), beta-blocking agents (C07), calcium 
channel blockers (C08), agents acting on the renin–
angiotensin system (C09) or lipid-modifying agents 
(C10).

►► Capable of providing informed consent.
This selection corresponds to patients with a 10-year 

cardiovascular risk of ≥10% according to Dutch Cardi-
ovascular Risk Management guidelines from 2012, the 
most recent version available at study start.13

In each practice, high-risk patients being treated using 
the structured CVD prevention protocol are invited by 
their practice nurse or GP to participate in this study 
during a primary care consultation. Selection of high-
risk patients for the structured CVD prevention protocol 
is part of routine care, carried out by GPs, practice 
nurses and qualified staff members of the primary care 
group select, and is performed without any involvement 
of the researchers to ascertain unbiased selection of 
participants.13

Patients with an ICPC code diabetes mellitus (T90) 
or pre-existing CVD are excluded from the structured 
CVD prevention protocol as they are already selected 
for the diabetes mellitus or the CVD structured primary 
care protocol, respectively. Also, the lifestyle interven-
tion programme is not reimbursed for patients with 
diabetes without CVD at study start. Exclusion of patients 
with CVD is based on the following ICPC codes: isch-
aemic heart disease with angina pectoris (K74), acute 

myocardial infarction (K75), ischaemic heart disease 
without angina pectoris (K76), transient cerebral isch-
emia (K89), cerebral infarction (K90.03), intermittent 
claudication (K92.01) and aortic aneurysm (K99.01). 
Furthermore, based on the judgement of the GP, patients 
with significant comorbidities like dementia or cancer in 
the palliative phase and patients living in nursing homes 
are excluded from participation in the structured CVD 
prevention protocol. Active study recruitment started 
in July 2017 and continued until May 2019. Participants 
will be followed for 2 years, so the last follow-up data are 
expected in May 2021.

Usual care
During the control period, patients are offered usual 
preventive care only. According to the structured CVD 
prevention protocol, standard preventive care consists of 
one to four individual consultations per year with a prac-
tice nurse specialised in cardiovascular care and trained 
in lifestyle education. During these standard care consul-
tations, practice nurses can set personalised goals for 
lifestyle change and use motivational interviewing tech-
niques. As is the case in standard care, the consultation 
frequency and intensity of lifestyle coaching are left to the 
practice nurses. Practice nurses are all trained according 
to the Dutch standards for primary care nurses, which 
include competencies in prevention and lifestyle counsel-
ling at each visit.

Group-based lifestyle intervention
Patients included during the intervention period proceed, 
based on shared-decision making, with usual preventive 
care only or follow the integrated group-based lifestyle 
programme on top of usual care. An overview of the life-
style programme is shown in figure 2 and online supple-
mental table S1. The group-based intervention is offered 
to patients by the practice nurse or GP during a standard 
preventive care consultation. The practice nurse or GP 
refers patients to the lifestyle coach using their online 
registration system and the lifestyle coach uses the same 
registration system to report progress back to the practice 
nurse and GP. Only lifestyle coaches who are certified and 
trained by the Dutch Association for Lifestyle Coaches are 
included in this study. Lifestyle coaches are members of 
the Professional Association of Lifestyle Coaches in the 
Netherlands. They completed a post-graduate training 
course in lifestyle coaching at the Dutch Academy for 
Lifestyle and Health. Patients who choose to follow the 
lifestyle programme attend eight group sessions over the 
course of 5 months in groups of 8–10 people (online 
supplemental table S1). During group sessions, all aspects 
of lifestyle change (smoking, alcohol intake, dietary 
quality, overweight, physical activity and stress manage-
ment) are discussed. Each session consists of providing 
information on lifestyle components, motivation of 
participants and setting of realistic personal goals. Given 
the influence of psychosocial factors on CVD risk and life-
style change, stress management is likewise discussed.1 2 

https://dx.doi.org/10.1136/bmjopen-2020-043829
https://dx.doi.org/10.1136/bmjopen-2020-043829
https://dx.doi.org/10.1136/bmjopen-2020-043829
https://dx.doi.org/10.1136/bmjopen-2020-043829
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Thus, despite sessions being group-based, lifestyle goals 
are individualised. In addition, patients have three indi-
vidual sessions with their lifestyle coach during which 
their personal goals are discussed and coached. Impor-
tantly, ways of maintaining lifestyle change are addressed 
during all sessions. The advice and activities making up 

the lifestyle programme are in line with the ‘lifestyle’ 
care programmes of the Dutch College of General 
Practitioners.14

The primary care group implements the intervention at 
a neighbourhood level, making it possible for patients to 
follow the lifestyle programme in their neighbourhood. 

REFERRAL PATHWAY

CONSULTATION

Group-based lifestyle program
is offered by GP or PN during
CVD preventive primary care
consultation.

REFERRAL

GP or PN refers patient to
lifestyle coach.

LIFESTYLE COACH

Lifestyle coach approaches
patient by phone.

LOCATION & COSTS

NEIGHBORHOOD

The group-based lifestyle
program is preferably
offered on a neighborhood
level in a community center
nearby the GP practice.

DIFFERENT PRACTICES

Different GP practices of
the same neighborhood can
refer to one lifestyle coach.

FREE OF COSTS

Free of charge for patients.
Costs of the lifestyle coach
covered by insurance
companies.

GROUP-BASED LIFESTYLE INTERVENTION

INDIVIDUAL GOALS

Intake to set individual goals
Evaluation halfway 
Outtake to discuss
maintaining achieved goals

8 GROUP SESSIONS

All aspects of a healthy
lifestyle will be discussed
during the group sessions:
physical activity, healthy diet,
weight, smoking, alcohol
consumption, stress, sleep
and relaxation. 

8-10 patients per group

20 WEEKS

Session take place during day
time or evening (adjusted to
preference of the group).    

3 individual sessions
1.5 hour per group session
1 hour per individual session

Figure 2  Overview of the organisation and content of the group-based lifestyle intervention. CVD, cardiovascular disease; GP, 
general practitioner; PN, practice nurse.
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Group sessions take place during daytime or in the 
evening, making the programme accessible for both 
employed and unemployed participants. The lifestyle 
intervention is covered by health insurance companies 
and free of charge for participating patients.

Measurements
All measurements and time points are depicted in table 1. 
Data from each participant will be extracted from primary 
care practices (routine care data from GP records) and 
are used to compare results between patient groups.

Baseline characteristics are assessed through question-
naires and include age, gender, ethnicity (country of 
birth and country of birth of parents), educational status 
(highest completed education), living status (alone, with 
partner or children), working status (currently employed 
yes or no) and current living area (neighbourhood).

At baseline, patients are asked if they have an indi-
vidual lifestyle goal on one of the five lifestyle compo-
nents: smoking, alcohol intake, diet, weight and physical 
activity. Motivation and self-confidence in lifestyle change 
are registered using the ‘lifestyle’ module of the Dutch 

College of General Practitioners.14 Patients rank their 
motivation and self-confidence on a scale from 0 to 10. 
During follow-up at 3 and 6 months, patients are asked 
whether they achieved their individual lifestyle goals (yes 
or no).

Participants are also given the option to provide 
informed consent for data of their GP record only, 
without filling in questionnaires. This option was built-in 
to include a population as broad as possible without 
losing participants reticent to fill in a questionnaire.14 At 
baseline and again during all follow-up visits, smoking 
status, alcohol intake, dietary quality, weight and phys-
ical activity are measured and registered using question-
naires. Smoking status is assessed using the 7-day point 
prevalence of abstinence. Additionally, the 6-month prev-
alence of abstinence is registered to assess prolonged 
cessation of smoking.15 The Dutch Healthy Diet Food 
Frequency Questionnaire and Dutch Healthy Diet index 
(DHD index) are used to assess dietary quality and 
alcohol intake.16 17 Bodyweight and waist circumference 
are self-reported and extracted from routine care data. 

Table 1  Measurements of the Healthy Heart study.

Outcome Measurement

Frequency (months)

0 3 6 12 24

Baseline 
characteristics

Age, gender, body weight, length, nationality, 
educational status, living status, working status, living 
area

Primary outcome Goal setting

 �  Motivation + self-confidence

 �  Achievement of goals

Secondary outcomes  �

Lifestyle changes  �

Physical activity SQUASH

Diet DHD-FFQ, DHD index

Weight BMI, weight, waist circumference

Alcohol consumption DHD-FFQ

Smoking status 7 days + 6 months of abstinence

Quality of life SF-12, EQ-5D-5L

General self-efficacy General Self-Efficacy Scale

Food security status Six-item short form

Routine care data Measurement results (blood pressure + cholesterol 
levels)

Cost-effectiveness  �

QALYs EQ-5D-5L

Healthcare use GP, hospital, dietician, physiotherapist, lifestyle coach, 
homecare

Implementation 
outcomes

RE-AIM process evaluation

Focus groups professionals + patients

BMI, body mass index; DHD-FFG, Dutch Healthy Diet Food Frequency Questionnaire; DHD index, Dutch Healthy Diet index; EQ-5D-
5L, 5-level EQ-5D; GP, general practitioner; QALYs, quality-adjusted life years; RE-AIM, Reach Effectiveness Adoption Implementation 
Maintenance; SF-12, short form-12; SQUASH, Short Questionnaire to Assess Health-enhancing physical activity.
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Physical activity is assessed using the Short Questionnaire 
to Assess Health-enhancing physical activity in metabolic 
equivalents of tasks in hours per week.18

Quality of life and self-efficacy are measured at baseline 
and during follow-up at 6, 12 and 24 months using the 
short form-12 (SF-12), 5-level EQ-5D (EQ-5D-5L) and the 
Dutch version of the General Self-Efficacy Scale.19–21

Healthcare utilisation during the past few months 
(hospital, GP or other healthcare provider visits) are 
registered at baseline and during follow-up at 6, 12 and 
24 months.

Food security status, the extent to which one has 
economic access to nutritious food, is measured at base-
line using the Six-Item Short Form of the U.S. Household 
Food Security Survey Module.22 Food security status is 
registered as it is associated with CVD risk and can act as 
a barrier to a healthy diet.1

Implementation
The primary care group Hadoks implements the lifestyle 
intervention programme in the primary care practices. 
Specifically, this is done by a staff nurse specialised in 
CVD during a start meeting in every primary care prac-
tice. During this start meeting, the GP, practice nurse and 
lifestyle coach are educated on the start and content of 
the programme and instructed on referral logistics and 
registration for the study. During the programme, the 
staff nurse, supported by the Healthy Heart study team, is 
available for feedback and questions concerning the life-
style programme or research study.

To study implementation in all practices, a mixed-
methods process evaluation will be used to simultane-
ously assess effectiveness and implementation outcomes. 
We will use the RE-AIM model to examine the Reach, 
Effectiveness, Adoption, Implementation, and Mainte-
nance of the intervention as described below.23 24 Evalu-
ation of determinants of Adoption and Implementation 
will be guided by the Consolidated Framework of Imple-
mentation Research.25

The reach of the intervention on practice level will be 
assessed using GP practice characteristics (size of patient 
population, located in low or high socioeconomic neigh-
bourhood) and statistics on the number of invited prac-
tices will be provided. Patient characteristics and number 
of referred patients will be described to estimate the 
reach of the intervention on patient level.

Effectiveness of the intervention will be evaluated using 
the primary endpoint (achievement of individual lifestyle 
goals) and secondary outcomes, including quality of life, 
as described in the Statistical analyses section.

Adoption of the intervention will be measured by 
describing the proportion (participating practices 
and patients divided by invited practices and referred 
patients) and representativeness of practices and patients 
participating in the intervention.

Level of implementation of the intervention will be eval-
uated from the perspective of healthcare professionals 
(users; adherence) and patients (end-users; dosage 

received). The extent to which the intervention is imple-
mented as intended by its developers (adherence) will 
be assessed through self-reported checklists at the end of 
each contact or group session by lifestyle coaches and 6 
months after the start of the intervention period by prac-
tice nurses, GPs and lifestyle coaches.26 Received dosage 
of the intervention will be assessed through patient ques-
tionnaires at the end of each session.

Determinants of adoption and implementation will 
be assessed through focus groups with professionals and 
patients (both patients who choose to proceed with stan-
dard care and patients who wish to follow the group-based 
intervention). Focus group discussions will be recorded 
using a digital recorder and will be transcribed verbatim 
using ​Atlas.​ti 8 Windows software. Focus group partici-
pants will be asked written and audio-recorded informed 
consent.

The primary care group registers the number of prac-
tices offering the intervention and the number of patients 
participating in the lifestyle programme. Maintenance 
at both the practice and patient level will be monitored 
through these registrations by Hadoks.

Cost-effectiveness
Cost-effectiveness of the lifestyle intervention will be eval-
uated. Gained quality-adjusted life years (QALYs) will 
be calculated comparing the EQ-5D-5L questionnaire at 
baseline and 6 months follow-up.20 Next to participant 
questionnaires about healthcare utilisation, healthcare 
utilisation data (number of GP and hospital visits) and 
associated costs will be extracted from electronic patient 
records in each primary care practice, quality of care 
registration data from the primary care group (Hadoks) 
and patient questionnaires, valued according to the 
Dutch guidelines with discounting.27

To assess cost-effectiveness, an economic evaluation 
will be performed from a societal perspective with 2-year 
time horizon. Gained QALYs will be calculated using the 
Dutch tariff for the EQ-5D-5L.20 A cost price analysis will 
be performed for the group-based intervention using 
data from the primary care group Hadoks, also including 
costs not directly related to patient care (administration, 
physical room for group sessions and human resources 
and practice and primary care group level costs). Health-
care utilisation and productivity will be estimated using 
the electronic patient records27 Costs will be explicitly 
combined using a net-benefit analysis comparing patients 
from the control period compared with patients from the 
intervention period, according to intention to treat, and 
corrected for the same baseline variables as in the primary 
analysis as described in statistical analyses section. As a 
secondary analyses, QALYs will be calculated using the 
EQ-5D visual analogue scale and the SF-12 and costs will 
be estimated from a healthcare perspective.

Sample size
Approximately 55 primary care practices will participate 
during the study period. According to quality of care 



7Bonten TN, et al. BMJ Open 2021;11:e043829. doi:10.1136/bmjopen-2020-043829

Open access

registration data from the primary care group, these prac-
tices took care of 8428 patients with a high cardiovascular 
risk in May 2017. With a feasible estimated response rate 
of 20%, and a target population of about 8000 patients, 
we expect to include a total of 1600 participants in our 
study population.28 Of these 1600 participants, we intend 
to include 800 participants during the control period and 
the same number of participants during the intervention 
period. Interventions leading to weight loss of ≥5% are 
known to improve cardiovascular risk factors.10 With a 
sample size of 1600 participants, we can detect an abso-
lute difference of 5% between the control period and 
intervention period, with correction for clustering using 
a coefficient of variation between practices (clusters) of 
0.4, with a power of 99% at a 5% significance level.29

Statistical analyses
χ2 tests for categorical variables and unpaired t-tests for 
continuous variables will be used to compare baseline 
characteristics of participants who are included during 
the control period with participants who are included 
during the intervention period. The same tests will be 
used to compare the number of lifestyle goals set at base-
line (including motivation and self-confidence) and base-
line levels of the five lifestyle components, food security 
status, quality of life (both SF-12 and EQ-5D-5L), ability of 
self-management and healthcare use.

Primary outcome
To assess effectiveness on practice level of offering an 
integrated group-based lifestyle programme compared 
with offering usual care only, the primary outcome will be 
self-reported achievement (yes or no) of at least one indi-
vidual lifestyle goal at 6 months. Achievement of lifestyle 
goals will be determined at 6 months as this time window 
covers the duration of the lifestyle programme and it is a 
frequently used timepoint to assess the impact of lifestyle 
interventions.1 12 We will assess the composite of all life-
style components as the primary endpoint as we wish to 
avoid prioritising only one or two lifestyle components as 
a primary endpoint to justify the integrated nature of the 
intervention. Random-effects logistic regression analysis 
will be used to estimate the OR for achieving at least one 
individual lifestyle goal after 6 months for participants 
in the intervention period (all participants receiving 
combined standard care and the group-based inter-
vention) compared with participants from the control 
period (all participants receiving standard care). The 
influence of clustering on GP practice level will be taken 
into account and analyses will be corrected for baseline 
variables age, sex, educational level, ethnicity, quality of 
life and baseline levels of the five lifestyle components. 
All participants who completed at least one of the ques-
tionnaires will be included in this analysis. For partici-
pants in the intervention period, the same analysis will 
be done to compare the achievement of individual life-
style goals between participants who chose to participate 

in the lifestyle programme and participants who chose to 
continue with standard care only.

Subgroup analyses
Given CVD risk and lifestyle behaviour can vary between 
patients with differences in educational level, ethnicity or 
socioeconomic status, we will perform subgroup analyses 
of the primary outcome to compare participants with low 
versus medium-high educational level, Western versus 
non-Western ethnicity and from primary care practices in 
high versus low socioeconomic areas.1

Secondary outcomes
For the secondary outcomes, we will compare partici-
pants during the control period (standard care) with 
participants during the intervention period (combined 
standard care and group-based intervention). In addi-
tion, participants who chose to participate in the life-
style programme will be compared with participants 
who decided to continue with standard care only. For 
these groups, the following secondary outcomes will be 
compared:

►► At baseline: number of set goals per participant, 
including ranked motivation and self-confidence for 
those goals.

►► At 3 and 6 months: number of participants that 
completed all their set goals.

►► At 3 and 6 months: achievement of goals for the five 
lifestyle components separately to identify the most 
achieved lifestyle goal.

►► At 3 and 6 months: change of lifestyle, composite of: 
stopping smoking, reducing alcohol intake (in glasses 
per week), improving dietary quality (according to 
the DHD index17), reducing overweight (weight in 
kilograms, waist circumference in centimetres, body 
mass index (BMI) in kg/m²) and increasing physical 
activity (in total minutes of physical activity per week).

►► At 3 and 6 months: improvement in compliance to 
Dutch lifestyle guidelines. A patient complies with 
Dutch lifestyle guidelines if they do not smoke, drink 
a maximum of one alcoholic beverage per day, are 
physically active for at least 150 min per week, and has 
a maximum score of 150 on the DHD index (compli-
able with complete adherence to Dutch dietary guide-
lines).14 17 30 31 BMI smaller than 25 will be defined as 
a healthy weight.

►► At 3 and 6 months: improvement of quality of life and 
self-efficacy.19–21

►► At 12 and 24 months: sustainability of improvements 
achieved at 6 months regarding lifestyle change, 
compliance to Dutch guidelines, quality of life and 
self-efficacy.

For these secondary outcomes, we will use linear mixed 
model analysis for continuous outcomes and random-
effects binomial regression for analysis of ordinal 
outcomes. Analyses will model a random effects for clus-
tering at GP practice level and for repeated participant 
measurements. All participants completing at least one of 
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the questionnaires will be included in analysis and anal-
yses will be corrected for the same baseline variables as in 
the primary outcome analysis.

Analyses will be performed using SPSS (IBM SPSS 
Statistics, V.25.0, IBM Corp, Armonk, NY, USA). The 
investigators will perform the procedures.

Patient and public involvement
We consulted Pharos, an organisation for health illiteracy, 
and used their feedback to improve the invitation letter 
to participate in this study and lifestyle intervention. The 
Dutch organisation for patients with CVD, ‘Harteraad’, 
was asked to serve on the board committee of the Healthy 
Heart study, along with policy makers of the primary care 
group, to make sure that study outcomes and interven-
tion are in line with patient needs. Based on feedback of 
participants, paper-based online questionnaires are addi-
tionally made available. Study results will be reported in 
Dutch summaries to all participating patients and primary 
care practices.

DISCUSSION
Achieving sustainable lifestyle change in patients with 
high cardiovascular risk is challenging in daily practice. 
Previous studies on lifestyle interventions as add-ons to 
standard care showed them to be effective in achieving life-
style change.6 32 33 Previous studies additionally suggested 
GPs can play an important role in CVD prevention.2 
Previous literature supporting the theory behind—and 
aims of our study are limited however as they have been 
conducted under strictly controlled research conditions, 
making these findings less generalisable to daily primary 
care practice. A strength of our study is our decision to 
use a stepped-wedge non-randomised trial design to assess 
effects in a real-life setting with simultaneous study imple-
mentation. The stepped design additional strengthens 
our study in that all participating primary care practices 
can sequentially benefit from the effects of offering a life-
style intervention.34 A limitation of our study is that we do 
not randomise participants, so groups may differ at base-
line. Therefore, analyses will be corrected for relevant 
baseline variables. Another strength is that implementa-
tion is facilitated by a primary care collaboration instead 
of a research team, providing a real-life setting to assess 
effectiveness and implementation outcomes.35

The primary effectiveness outcome will be self-reported 
achievement of individual lifestyle goals. Despite this 
appearing as a non-specific measure to assess effective-
ness, previous studies show that setting individual goals 
improves lifestyle factors and cardiovascular risk factors 
such as blood pressure, cholesterol levels and BMI.36–38 In 
setting these goals, we did not use prespecified targets for 
individuals as goal setting is known to be more successful 
when goals are realistic in terms of the individual’s capa-
bility.2 35 A drawback to this method is the measuring of 
lifestyle change using guideline targets by previous studies. 

Therefore, we will also assess actual lifestyle change using 
validated questionnaires and guideline targets.

The limited follow-up time of 24 months is a further 
limitation of our study, whereas a longer follow-up could 
better assess long-term effects of a lifestyle change. 
However, the follow-up duration corresponds to many 
previous intervention studies in this field and most 
important lifestyle changes can be observed in this 
period. For example, the mean treatment duration of 
weight reduction trials in hypertensive patients was 6–36 
months.39 Likewise, the median follow-up duration of 
trials investigating multiple risk factor interventions for 
primary prevention of coronary heart disease was 12 
months, whereas our follow-up duration is 24 months.5 
Still, a recent meta-analysis showed that lifestyle inter-
vention in subjects at high cardiovascular risk (n=6350) 
resulted in no effect to only a modest effect on systolic 
blood pressure and no effect on total cholesterol after 
24 months.40 This substantiates the importance of long-
term follow-up in lifestyle trials benefits to ensure impact 
on cardiovascular outcomes. Given our goal of studying 
the implementation of a lifestyle intervention at practice 
level, we believe 24 months of follow-up to be sufficient.

We will simultaneously assess (cost-)effectiveness and 
implementation outcomes. This mixed-methods process 
evaluation combines qualitative and quantitative infor-
mation, increasing the relevance of the study results. For 
example, quantitative data on effectiveness of the lifestyle 
programme can be substantiated by information from the 
focus-groups. This provides useful information for daily 
practice about how to successfully incorporate a lifestyle 
intervention in primary care.41 This will also support 
policy makers in primary care with decisions about how 
and to what extent to provide lifestyle interventions in 
primary care. In addition, insights into the ‘black-box’ 
of motivating patients with high CVD risk to achieve and 
maintain a healthier lifestyle will be provided by focus 
groups.

In conclusion, this study will provide useful informa-
tion about the (cost-)effectiveness and implementation of 
offering a group-based lifestyle intervention for patients 
with high cardiovascular risk in a real-life primary care 
setting. These results can guide healthcare professionals 
and policymakers in integrating achievement of lifestyle 
change as a more effective part of CVD prevention in 
primary care. The first results are expected in 2021.

ETHICS AND DISSEMINATION
This study is approved by the Ethics Committee of the 
Leiden University Medical Center (P17.079). All partici-
pants provide written informed consent. Study results will 
be shared with key stakeholders, including the primary 
care group, healthcare providers and patients, and will be 
disseminated through journal publications and confer-
ence presentations.
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