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ABSTRACT
Objective: Current guidelines acknowledge the need for cardiometabolic disease (CMD) preven-
tion and recommend five-yearly screening of a targeted population. In recent years programs for
selective CMD-prevention have been developed, but implementation is challenging. The ques-
tion arises if general practices are adequately prepared. Therefore, the aim of this study is to
assess the organizational preparedness of Dutch general practices and the facilitators and bar-
riers for performing CMD-prevention in practices currently implementing selective CMD-
prevention.
Design: Observational study.
Setting: Dutch primary care.
Subjects: General practices.
Main outcome measures: Organizational characteristics.
Results: General practices implementing selective CMD-prevention are more often organized as
a group practice (49% vs. 19%, p¼ .000) and are better organized regarding chronic disease
management compared to reference practices. They are motivated for performing CMD-preven-
tion and can be considered as ‘frontrunners’ of Dutch general practices with respect to their
practice organization. The most important reported barriers are a limited availability of staff
(59%) and inadequate funding (41%).
Conclusions: The organizational infrastructure of Dutch general practices is considered adequate
for performing most steps of selective CMD-prevention. Implementation of prevention programs
including easily accessible lifestyle interventions needs attention. All stakeholders involved share
the responsibility to realize structural funding for programmed CMD-prevention. Aforementioned
conditions should be taken into account with respect to future implementation of selective
CMD-prevention.

KEY POINTS
There is need for adequate CMD prevention. Little is known about the organization of selective
CMD prevention in general practices.
� The organizational infrastructure of Dutch general practices is adequate for performing most

steps of selective CMD prevention.
� Implementation of selective CMD prevention programs including easily accessible services

for lifestyle support should be the focus of attention.
� Policy makers, health insurance companies and healthcare professionals share the responsi-

bility to realize structural funding for selective CMD prevention.
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Introduction

Cardiometabolic diseases (CMD) including cardiovascu-
lar diseases, diabetes mellitus type 2 (DM2) and
chronic kidney disease, are the leading cause of death
worldwide and account for over a quarter of mortality

in the Netherlands [1,2]. Over the next decades, the
prevalence of CMD will increase even further due to a
rise in life expectancy combined with a progressing
unhealthy lifestyle [3]. An estimated 80% of CMD is
caused by unhealthy lifestyle and therefore could be
prevented [4].
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In recent years several programs for selective CMD
prevention have been developed [5,6]. These programs
aim to identify individuals at increased risk for CMD
and to subsequently initiate and support lifestyle
changes and treatment, if indicated. Given the fact
that general practitioners (GPs) provide integral health-
care, have longstanding relationships with their
patients and see – at least in the Netherlands – over
75% of their listed patients annually [7], they have
unique opportunities to identify individuals at risk for
CMD, to assess their eligibility for lifestyle intervention
and to provide long-term follow-up.

The European Society of Cardiology (ESC) also
acknowledges the need for adequate cardiovascular
disease prevention and recommends five-yearly
screening of a targeted population. In addition, the
ESC guideline indicates that cardiovascular disease pre-
vention should be delivered in all healthcare settings.
In particular, GPs are proposed as key caregiver to ini-
tiate, coordinate and provide long-term follow-up for
cardiovascular disease prevention [4,8].

Implementing these recommendations in daily prac-
tice is a challenge for all stakeholders involved. On the
one hand, fundamental questions arise, such as
whether individuals are responsible for their own life-
style and subsequent risks and how that relates to the
role of healthcare providers? On the other hand, struc-
tural challenges appear such as the consequences for
the already increasing workload in general practice
and the lack of adequate funding of preventive activ-
ities [9,10]. Several studies have shown that Dutch GPs
consider selective CMD prevention worthwhile [8] and
recognize lifestyle interventions as one of their respon-
sibilities [11].

Positive associations have been found between
various aspects of practice organization and quality
of cardiovascular risk management and DM2 care.
Structured collaboration, such as cooperation with a
practice nurse [12,13] working in multidisciplinary
teams [14,15], collaboration in GP-groups [15,16],
education in cardiovascular risk management for
practice nurses [17] and logistic support (e.g. recall
system and records on risk factors) [15,17–19] all
improve outcomes of chronic care and prevention
programs for CMD. Other factors that might deter-
mine successful CMD prevention are the availability
of defined care pathways for CMD [20] including eas-
ily accessible lifestyle interventions [10,17,21,22] and
sufficient financial support [10,23]. However, so far it
is unclear to what extent these aforementioned
organizational factors – which are the preamble to
successful implementation – are present in Dutch
general practices.

Therefore, the aim of this observational study is to
assess the organizational preparedness of Dutch gen-
eral practices and the facilitators and barriers for CMD
prevention in general practices currently implementing
selective CMD prevention.

Materials and methods

Study design

The study was divided into two parts:

1. An observational study comparing organiza-
tional characteristics between practices currently
participating in a CMD prevention program
(index practices) and a sample of reference
practices.

2. A descriptive study on the delivery of CMD pre-
vention, including facilitators and barriers for per-
forming CMD prevention in the index practices

Participants

General practices currently implementing selective
CMD prevention (index-practices)

This group consists of 37 practices, with in total 117
participating GPs, that consented to participate in the
INTEGRATE study.

The INTEGRATE study aims to evaluate the (cost)-
effectiveness of programmed selective CMD preven-
tion among primary care patients aged 45–70 years.

All index practices carry out a CMD prevention pro-
gram including a tailored lifestyle intervention. Details
about the design of the INTEGRATE study and the
CMD prevention program have been published else-
where [24].

Representative sample of Dutch general practice
(reference practices)

Data on reference practices were derived from two
publications of the Netherlands Institute of Health
Services Research (NIVEL); the 2015 report of the GP
register and the 2015 evaluation of the Dutch GP fore-
casting report [25,26].

NIVEL’s GP register covers data of all GP practices in
the Netherlands (n¼ 5045 in 2015) with regard to
basic organizational aspects and healthcare delivery,
such as personal characteristics of GPs, practice charac-
teristics, cooperation with other healthcare professio-
nals, participation in chronic care groups and
availability of supportive staff. These data are updated
annually by Dutch GPs themselves.
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The data used for the 2015 evaluation of the Dutch
GP forecasting report were derived from different data
sources. Among others, the NIVEL’s GP register (1567
GP practices updated their profile in 2014) and the
website of NHG (Dutch College of general practi-
tioners) Practice Accreditation (NPA) were used. An
additional questionnaire was sent to a random sample
of 1180 GPs in the Netherlands with questions con-
cerning topics like prevention, accessibility of GP care,
cooperation with other healthcare professionals and
coordination of primary care.

Data collection

For both index and reference practices, we used data
about characteristics of their practice organization
(Table 1). In the index practices we collected additional
information on the delivery of CMD prevention, includ-
ing facilitators and barriers for performing CMD pre-
vention (Table 2).

Index practices

At baseline (before the start of the INTEGRATE study)
questionnaires were sent to all index practices contain-
ing 47 pre-structured questions on practice character-
istics, the participation in chronic disease management
programs for DM2, cardiovascular risk management
and chronic obstructive pulmonary disease (COPD)
and collaboration with other healthcare professionals
within the practice (Table 1).

In the questionnaire sent to the index practices
we also collected information on aspects of prac-
tice organization which have been associated with
improved cardiovascular risk management and
DM2 care (structured collaboration, training of staff
and logistic support), performance of preventive
activities, such as attitudes toward preventive activ-
ities, access to lifestyle intervention services and
barriers for implementing selective CMD prevention
(Table 2).

Table 1. Characteristics of index practices and reference practices.
Characteristic Index practices Reference practices p Value

N¼ 37 N¼ 5045

Type of practice (%)a

Single-handed practice (1GP) 27 41 .000�
Practice with 2 GPs 24 40 –
Group practice/Health Care Centre (� 2 GPs) 49 19 –
Training practice for GP trainees 62 38 .004
Dispensing practice 11 7 .327

Practice setting (%)a

Rural† 38 31 .157�
Rural–urban fringe 16 17 –
Urban 46 42 –

N¼ 37 N¼ 1567

Quality of care (%)b

Accreditation by NPA†† 73 55 .031
Participating in chronic care group 89 81 .293
Previous participation in scientific research 78 46 .000

Digital and health-related services (%)b

Consultations out of office hours 35 n/a –
E-consultations available 68 49 .031
Practice website available 97 n/a –

Healthcare professionals in general practice (%)b

Practice nurse 97 80 .006
Lifestyle coach 16 n/a –
Dietician 51 46 .515
Physiotherapist 35 40 .617
Psychologist 41 34 .391

Involved in chronic disease management (%)b,†††
Diabetes mellitus 100 99 1
Chronic obstructive pulmonary disease 94 75 .008
Cardiovascular risk management 82 55 .002

aNIVEL. Cijfers uit de registratie van huisartsen peiling 2015 [2015 report of the GP-register] [25].
bNIVEL. De Toekomstvisie Huisartsenzorg 2022, waar staat de huisartsenzorg anno 2014? [The evaluation of the 2015 Dutch GP
forecasting report] [26].�p Value for categorical variable.
†Rural: <1000 addresses per km2; Rural–urban fringe: 1000–1500 addresses per km2; Urban >1500 addresses per km2.
††To receive accreditation by the NPA, practices have to meet at least 23 quality standards regarding practice policy, recording,
monitoring and improving quality of care, practice organization, patients experiences and professional behavior.

†††Chronic disease management programs are defined as care programs in which cooperation agreements have been made
between GPs and local healthcare providers concerning the programs’ content and distribution of responsibilities. In the
Netherlands, these programs are funded by healthcare insurance companies and can be offered if the practice is united in a
chronic care group.

Abbreviations: GP: general practitioner; n/a: not available.
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The questionnaire was based on the 2015 evalu-
ation of the Dutch GP forecasting report questionnaire
and on the questionnaire applied by NIVEL in the
2010 pilot evaluation study of selective CMD preven-
tion [26,27]. The person in the practice who was most
involved with the planned implementation of the CMD
prevention program filled out the questionnaire (GP,
practice nurse or practice assistant).

Reference practices

Data on practice characteristics, such as practice type
and setting were derived from the 2015 report of the
GP register [25].

The 2015 evaluation of the Dutch GP forecasting
report [26] was used as data source on quality of care,
such as the percentage of practices accredited by the
NPA and their participation in a chronic care group. To
receive accreditation by the NPA, practices have to
meet at least 23 quality standards regarding practice
policy, recording, monitoring and improving quality of
care, practice organization, patient experiences and
professional behavior. In addition, this evaluation
report was used for data on digital and health-related
services, cooperation with other healthcare

professionals and participation in chronic disease man-
agement programs for DM2, cardiovascular risk man-
agement and COPD.

Statistical analysis

Practice characteristics of index and reference
practices

Descriptive statistics were used to present the practice
characteristics of index and reference practices and
were presented as percentages. Due to our relatively
small number of index practices (n¼ 37), a two-tailed
binomial test was used for dichotomous outcomes
and a chi-square test for categorical outcomes to com-
pare the characteristics of the index practices with the
reference practices.

Preventive activities of index practices

Descriptive statistics were used to present the prevent-
ive activities of index practices and were presented as
percentages.

Statistical analyses were performed using STATA
version 14.0 (StataCorp, College Station, TX).

Table 2. Preventive activities of practices committed to selective CMD prevention.
Characteristic Index practices (N¼ 37)

Activities in case of increased CMD risk (%)
Individual treatment plan 89
Standard follow-up by practice 89
Structured consultations between practice nurse and GP 51
Occasional consultation between practice nurse and GP according to agreements 35
Verbal information during consultation 100
Written information given 97
Website references given 57

Practice nurse training in cardiovascular risk management or diabetes care (%)
0 times per year 14
1–2 times per year 11
>2 times per year 75

Lifestyle support service within general practice (%)
Smoking cessation 97
Weight management/healthy food sessions 30
Exercise programs 14

Community-based lifestyle services (%)
Practice is well informed about lifestyle services 59
Written overview of available lifestyle services 54
Access to information about lifestyle services during consultation 62
Written information about lifestyle services on the website 22

Barriers for programmed CMD prevention in general practice (%)
Insufficient staff/time 59
Financing 41
Patients have no need for prevention 19
Insufficient scientific evidence for the effect of selective CMD prevention 8
Lack of motivation for preventive activities 3
Lack of cooperation between parties involved 5
No clear overview of preventive activities available 8
No hampering factors reported 5

Motivation for prevention (means, SD)
Interest in prevention of general practice 7.8 (0.55)
Staff commitment to preventive activities 7.6 (0.79)
Organization of cardiovascular prevention 7.5 (0.95)

CMD: cardiometabolic disease; GP: general practitioner.
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Results

Practice characteristics

Characteristics of index practices and the reference
practices are presented in Table 1. Index practices
were more often organized as group practices as com-
pared to the reference practices (49% vs. 19%,
p¼ .000) and were more likely to teach GP trainees
(62% vs. 38%, p¼ .004). The practice location did not
differ between index practices and reference practices,
with one third located in a rural setting. Index practi-
ces more often participated in scientific research (78%
vs. 46%, p¼ .000) and a significantly higher proportion
was accredited by the NPA (73% vs.55%, p¼ .003).

The number of listed patients per full-time GP was
comparable. In the Netherlands the average practice
size is 2350 patients per full-time GP (Data not
shown).

Collaboration and participation in chronic disease
management

Index practices more frequently employed supportive
nursing staff. In nearly all index practices (97%), at
least one practice nurse was trained in giving lifestyle
advices, compared to 80% of the reference practices
(p¼ 0.006). The percentage of practices participating
in a chronic care group was comparable (89% vs. 81%,
respectively). All index practices and all reference prac-
tices participating in a chronic care group provided a
disease management program for DM2 patients. Index
practices were more likely to also participate in
chronic disease management programs for COPD and
cardiovascular risk management (94% vs. 75%, p¼ .008
and 82% vs. 55%, p¼ .002, respectively) (displayed in
Table 1).

Preventive activities of index practices

In the majority of the index practices (89%), patients
received an individual treatment plan and standard
follow-up by the practice nurse or GP in case of an
established increased CMD risk. In 86% of the index
practices, the practice nurse and GP closely collabo-
rated in the follow-up care once an increased CMD
risk was detected. Three quarters of the practice
nurses received additional education in cardiovascular
risk management and/or DM2 care more than twice a
year, and 86% of the practice nurses attended a train-
ing at least annually. Nearly all practices (97%) offered
a smoking cessation program within their practice.
Lifestyle support services, such as body weight con-
trol/dietary advice and physical exercise programs

were offered in 30% and 14% of the index practices,
respectively. In total, 41% of the index practices indi-
cated not to be up-to-date with the available commu-
nity-based lifestyle services and 46% had no written
overview of these services available, but only 8% indi-
cated this as a barrier for implementation.

In the self-rated questionnaire, index practices
scored on average a 7.8 (SD 0.55), on a scale of 0–10,
for their overall interest in prevention and preventive
activities. An average of 7.6 (SD 0.79) was scored for
staff commitment and a 7.5 (SD 0.95) for practice
organization regarding CMD prevention.

Limited availability of staff/lack of time (59%) and
insufficient financing (41%) were reported as most
important structural barriers for the implementation of
selective CMD prevention (displayed in Table 2).

Discussion

Summary of results

General practices willing to participate in a selective
CMD prevention program are more often organized
as group practices and are better organized with
respect to chronic disease management as compared
to the reference practices. They are motivated for
CMD prevention and seem to be ‘frontrunners’ of
Dutch general practices considering the degree in
which they participate in chronic disease manage-
ment programs, the fact that most of them are
accredited by the NPA, and their participation in sci-
entific research. Despite their adequate practice
organization, almost half of these practices lack an
overview of available community-based lifestyle sup-
port services.

Interpretation of results

Dutch general practices committed to selective CMD
prevention seem to be well organized, motivated for
preventive activities and employ skilled practice
nurses. These practices seem to have a – more than
average – experience with chronic disease manage-
ment programs for cardiovascular risk management
and can, therefore, be expected to readily implement
selective CMD prevention. Altogether, this provides a
solid fundament for selective CMD prevention in
Dutch primary care. However, being a well-organized
practice is not the only condition for success. After
identifying patients at increased CMD risk, adequate
facilities should be available – and familiar to care-
givers – to initiate and support lifestyle changes (e.g.
by lifestyle intervention programs).

24 D. M. STOL ET AL.



A close link between general practices and commu-
nity-based lifestyle services is crucial for effective CMD
prevention [4]. More than half of the index practices
fall short in offering adequate lifestyle support services
for weight management and/or exercise programs
within their practice. This is worrisome since almost
half of all index practices also lack an overview of
available community-based lifestyle support services.
These findings are more or less consistent with the
study of Wyers et al. [10] who found that 62% of the
respondents (i.e. GPs and healthcare professionals)
were not informed about community-based lifestyle
interventions. A qualitative evaluation of the National
Health Services (NHS) Health check in the UK revealed
the same lack of knowledge among caregivers [28].

Nowadays, lifestyle intervention programs tend to
be local initiatives and due to the ad hoc and often
temporary funding their existence is inconsistent by
nature [29]. The absence of a proper reimbursement
system for these services in combination with a lack-
ing local prevention policy is contributing to an
unstable and not sustainable prevention program.
These circumstances could explain the unfamiliarity
among healthcare professionals with these services.

Practices implementing selective CMD prevention
and other healthcare professionals [10] indicate limited
availability of staff/lack of time and inadequate financ-
ing as most important barriers for implementation. In
the UK insufficient funding was also described as a
limiting factor for implementation of the NHS health
check [21].

Systematic screening of individuals potentially at
risk for CMD in primary care is recommended by the
ESC and selective CMD prevention, by changing life-
style and pharmacological treatment if indicated is
reported to be cost effective, even in different scen-
arios [4]. Dutch healthcare insurance companies how-
ever, still question the cost-effectiveness of large-scale
implementation of CMD prevention programs in pri-
mary care [30]. In addition, local governments and
healthcare insurance companies are hesitant to invest
in prevention programs because the cost-savings from
a successful intervention might not directly flow back
to the funding organization: the so-called wrong-
pocket problem [29]. The INTEGRATE study aims to
settle this debate by determining the cost-effective-
ness of selective CMD prevention [24].

Effective CMD prevention calls for long-term strat-
egies. Once proven cost-effective it should be indi-
cated who should take the responsibility for the
structural financing of CMD prevention programs. This
could either be the government (by nominating it as a

national screening program) or healthcare insurance
companies.

Therefore, anchoring selective CMD prevention in
primary care will require a multidisciplinary approach
with constructive collaboration between healthcare
professionals, policy makers and healthcare insurance
companies.

Strengths and weaknesses

It was possible to compare the characteristics of practi-
ces willing to implement selective CMD prevention
with a representative sample of reference practices. It
was a unique possibility to elucidate to what extent
Dutch general practices are ready for programmed
CMD prevention in organizational respect.

We compared our data to the results presented in
two recently published reports conducted by NIVEL.
The NIVEL data are considered to be from a represen-
tative sample. The GP register is based on a routine
system that is updated annually by the Dutch general
practitioners themselves. Although acceptable annual
response rates, there is always a chance of selection.

Not all practice characteristics could be compared
to the reference practices because data for some char-
acteristics were not available. In addition, the ques-
tionnaire was completed by one individual per general
practice and could have resulted in a not fully repre-
sentative reflection of the practice. However, this per-
son was the one who was most engaged with the
prevention program. We believe there is only a small
chance that these limitations have vitiated our conclu-
sion that the index practices seemed better organized
than the reference practices.

Conclusions

The organizational infrastructure of Dutch general
practices is considered adequate for performing most
steps of selective CMD prevention and practices will-
ing to implement CMD prevention meet the majority
of criteria which are assumed to be essential for
adequate and effective prevention. Worrisome is the
lack of knowledge about available community-based
lifestyle services and the limited options for lifestyle
interventions within the practices. Therefore, imple-
mentation of defined prevention programs including
easily accessible services for lifestyle support should
be the focus of attention. In addition, policy makers,
healthcare insurance companies and healthcare profes-
sionals share the responsibility to realize sufficient and
structural financing for the entire chain of CMD pre-
vention. Aforementioned conditions should be taken
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into account with respect to future implementation of
selective CMD prevention.
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