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Abstract
Background

Care groups organize integrated cardiovascular risk management programs in primary care for high risk
patients. Results of risk reduction with long-term participation are scarce. The aim was to evaluate  the
effects of participation in integrated CVRM care on LDL cholesterol, systolic blood pressure and smoking
between 2011 and 2018.

Methods

A protocol was developed for delegated practice nurse activities. A multidisciplinary data registry was
used for uniform registration. The care group organized annual education, feedback meetings and
intervision for general practitioners and practice nurses. From 2015 onwards, the care group has started
with practice visitations to discuss performance and support practices with improving integrated CVRM
care.

 Results

Participants grew from 34,628 patients (mean age 67 years, 53% women, 29% with a previous CVD) in
2011 to 48,397 patients (mean age 70 years, 51% women, 44% with a previous CVD) in 2018. In patients
eligible for primary prevention as well as for secondary prevention similar trends were observed: lipid
modifying and blood pressure lowering medication increased, mean LDL-cholesterol and mean systolic
blood pressure decreased, patients on target for LDL cholesterol and systolic blood pressure increased
and the proportion of non-smokers with both LDL-cholesterol and SBP on target increased.

Conclusion

In patients participating in an integrated CVRM care program, we saw considerable improvements in 3
important cardiovascular risk factors between 2011 and 2018.  

Introduction
Cardiovascular disease (CVD) accounts for 45% of deaths and 64 million disability adjusted life years
(DALY) in Europe (1), with reduced quality of life in patients after a myocardial infarction and stroke (2, 3).
The occurrence of CVD can be largely attributed to modi�able risk factors such as elevated blood
pressure, unfavourable lipids, obesity, smoking, physical inactivity, unhealthy diet and alcohol intake of
which it has been suggested that adjustment to normal levels could prevent 80–90% of all CVD events
(4). Addressing these risk factors with a multifactorial and multidisciplinary approach is recommended
by national and international guidelines (5, 6). With a long tradition in programmatic prevention and a
longstanding relationship with patients and their families, general practitioners (GPs) play a key-role in a
multidisciplinary approach for the prevention of CVD. Both patients and GPs endorse the usefulness of
prevention in primary care (7). The National Guideline for cardiovascular risk management (CVRM)



Page 3/14

indicates how to identify patients with an increased risk of CVD and advised on cardiovascular risk
reduction with lifestyle improvements and drug therapy (5). Moreover, the guideline provides advice on
task delegation, such as to the practice nurse (PN), a registered nurse with an additional 1 year training.
Having their own consultation hours, PNs perform protocolized programmatic CVRM care, focusing on
life style and treatment of blood pressure and cholesterol. Involvement of trained nurses has shown to be
equivalent to physician care regarding health outcomes for patients, process of care, referrals to
specialists and costs (8, 9). Additionally, compared with GPs, nurse-delivered CVRM in primary care led to
better outcome measures on systolic blood pressure, total cholesterol and LDL-cholesterol after 1 year
(10).

Surveys carried out in several European countries showed poor implementation of international CVRM
guidelines in primary care and disappointing rates of cardiovascular risk factor control (11, 12). A
comprehensive approach is generally needed to overcome many barriers for following guidelines and
treatment targets (13). Successful introduction and implementation of a guideline depends highly on a
rigorous preparation and evaluation (14). Between 2005 and 2010 in the Netherlands, many GPs
organized themselves in care groups, offering high-quality, guideline based CVRM care (15). Care groups
support with guideline implementation and negotiate with regional health insurance organizations about
a bundled payment contract. PoZoB (Praktijk ondersteuning Zuid oost Brabant), a large care group in and
around Eindhoven, Netherlands, implemented programmatic CVRM care in 137 practices between April
1st 2010 and January 1st 2013. Since long term results of its effect on cardiovascular risk factors are
scarce, we describe the effects of the implementation of programmatic CVRM care on LDL cholesterol,
systolic blood pressure (SBP) and smoking between 2011 and 2018.

Methods

Design
The CVRM implementation program was designed as a dynamic observational cohort study, with a run in
period (2010–2015) for optimizing data collection and protocol development, aiming at improvements in
registration and outcomes identical for all participating practices. From 2015 to 2018 the care group
focused on visitation of individual practices to discuss practice organization and outcomes of integrated
care.

Study population
The study was performed in the region Eindhoven, south-eastern part of the Netherlands, in general
practices a�liated to the primary care group PoZoB. Between 2010 and 2013, 137 practices followed a
stepwise implementation for integrated care and another 8 practices started implementation between
2013 and 2015. Eligibility for participation in integrated CVRM care was based on in- and exclusion
criteria given in table 1. Details of the stepwise implementation have been described elsewhere (16).

Table 1 In- and exclusion criteria for enrollment in the programmatic CVRM program
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Inclusion criteria for patients with CVD or kidney disease:

Documented previous ischemic or atherosclerotic heart disease (myocardial infarction and angina
pectoris), heart failure, atrial �brillation, aneurysm of the abdominal aorta, peripheral arterial disease,
transient ischemic attack, ischemic or hemorrhagic stroke, chronic kidney disease. (ICPC coded?)

The patient is primarily treated in primary care and aged 18 years or above .

Inclusion criteria for patients with high risk of CVD, free from symptomatic CVD or kidney disease

A 10 year cardiovascular mortality risk > 5%, based on the SCORE table from the 2006 CVRM
guidelines of the Dutch Society of General Practice (5).

Prescribed of blood pressure lowering or lipid modifying drugs in men aged ≥ 55 years and women
aged ≥ 60 years.

Systolic blood pressure > 180 mm Hg and/or total cholesterol > 8 mmol/l ever measured, independent
of the 10 year mortality risk.

The patient is primarily treated in primary care and aged 18 years or above.

Exclusion criteria for both groups were:

Primarily treated for cardiovascular disease risk by a specialist in a hospital or at an outpatient clinic.

Diabetes mellitus (patients receive cardiovascular risk management in a diabetes care program).

Patients younger than 18 years.

Interventions between 2010 and 2018
Registration

A multidisciplinary registry for integrated care (Care2U), set up from April 1st 2010 onwards, collected
data in routine clinical practice. In 2011, Care2U-data of 34,628 participating patients was available,
increasing to data of 48,397 patients in 2018.

Data in Care2U automatically ended up in the GPs Electronic Health Record (EHR) and were visible for
individual practices in real time. Laboratory test results ended up automatically in Care2U. Smoking
status and all SBP measurements taken in one year were registered in Care2U, with the last measured
SBP value visible in the data overview of every individual practice. Due to linking problems of Care2U with
8 different EHR systems, data from 2010 were incomplete but registration improved signi�cantly in 2011
and 2012.

Integrated CVRM care
After assessment for eligibility patients started with life style improvements and drug therapy. If
necessary referral to another health care professional was made, such as a dietician, physiotherapist or a
medical specialist. Patients were monitored 1–4 times a year by the PN and once a year by the GP to
evaluate cardiovascular risk factors. With the multidisciplinary information system all involved
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disciplines had acces to the patients’ data, facilitating communication between care givers and exchange
of information.

Protocols

From the start of integrated CVRM care in 2010, a working protocol for the PN was available in which all
activities of the PN were recorded, supplemented in 2013 with a protocol for correct blood pressure
measurements.

Education

Annual education for GPs and PNs was organized by the care group and based on the most recent
guidelines (5, 17). PNs received additional education on motivational interviewing and data processing.
During intervision meetings PNs discussed complicated case studies and shared problems on practice
organization. In feedback meetings GPs and PNs discussed Care2U benchmark data on registration and
outcomes.

Practice visitations

The care group started with practice visitations in 2015, carried out by care groups’ staff members to
support practices with drawing up an annual practice plan and by formulating one or more areas in which
a practice wanted to improve. From 2016 onwards, practice visitations were also used to discuss
performance based on data from the quarterly reports.

Quarterly reports

The care group started with quarterly reports in 2016 that enabled practices to compare individual
practice performance with care group performance. The care group established indicators for the
prevalence, registration and outcomes of cardiovascular risk factors for participating practices.
Standards were set for mean value, minimal norm and best practice, an often used method to compare
individual performance with peer group performance (18). Practices asking for support, having problems
with organizing adequate CVRM care or performing below a minimal norm based on the care groups’
standards were prioritized for visitation. In 2015 the care group started with visiting 52 practices and in
2016, 2017 and 2018 respectively, 98, 102 and 117 practices were visited at least once.

LDL-cholesterol toolkit

The LDL-cholesterol toolkit introduced in 2017 comprised two parts: a part for care givers to inform
patients on the use and necessity of lipid lowering medication (e.g. statins) and “tips and tricks” in case
of impaired patient adherence or side effects. The other part was written information for patients.

Data analysis
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Data are presented as percentages and means with corresponding standard deviations, overall and in
strata of primary and secondary prevention.

Results

Population studied
April 1st 2010 27 practices with 8,456 eligible patients, started with the implementation of integrated
CVRM care. January 1st 2013, 137 practices with 38,675 eligible patients (mean age 67,8 years, 52,6%
female, 43,6% ≥ 70 y, 33,4% with previous CVD) completed the implementation process with 149
practices and 48,397 participating patients (mean age 69,8 years, 53,1% female, 52,8% ≥ 70 years, 44,3%
with previous CVD) participating in 2018. Because registration in Care2U was incomplete in 2010, annual
results between 2011 and 2018 are shown. Baseline characteristics of participating patients eligible for
primary and secondary prevention are given in table 2.

Table 2 Characteristics of the study population
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Abbreviations: SD: Standard Deviation; LL medication: Lipid Lowering medication; BPL medication: Blood
Pressure Lowering medication.

Registration
Registration in Care2U of LDL-cholesterol, SBP and smoking status improved signi�cantly in 2011 and
2012 and remained stable in the subsequent years with missing data for LDL-cholesterol, SBP and
smoking status of less than 10%. Registration data are given in table 3.

Table 3 Registration of LDL-cholesterol, SBP and smoking status between 2011 and 2018
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Risk factor trends in patients eligible for primary prevention
Cholesterol lowering prescriptions increased from 22,8% (2011) to 49,6% (2018). Blood pressure lowering
prescriptions increased from 47,1% to 69,7%. Mean LDL-cholesterol decreased from 3,34 mmol/l to 2,62
mmol/l. Mean SBP decreased from 140,8 mmHg to 136,4 mmHg. The proportion of patients on target for
LDL-cholesterol increased from 15,0% to 51,8%. The proportion of patients on target for SBP increased
from 35,1% to 64,0%. The proportion of smoking patients decreased from 12,3% to 10,4% between 2013
and 2018. The proportion of non-smoking patients with LDL-cholesterol and SBP on target increased
from 3,7% to 29,5%.

Risk factor trends for patients eligible for secondary
prevention
Cholesterol lowering prescriptions increased from 38,6% to 61,3%. Blood pressure lowering prescriptions
increased from 49,6% to 68,6%. Mean LDL-cholesterol decreased from 2,81 mmol/l to 2,33 mmol/l. Mean
SBP decreased from 138,1 mm Hg to 135,0 mm Hg. The proportion of patients on target for LDL-
cholesterol increased from 27,7% to 65,8%. The proportion of patients on target for SBP increased from
32,9% to 64,5%. The proportion of smoking patients decreased from 14,4% to 12,2% between 2013 and
2018. The proportion of non-smoking patients with LDL-cholesterol and SBD on target increased from
6,5% to 36,5%. The course of the risk factors, the proportion of patients on target and the proportion of
prescriptions are visualized in Fig. 1.

Discussion

Summary
The study showed that with offering comprehensive support, consisting protocolized involvement of PNs,
a multidisciplinary registration system, regular education and feedback, practice visitations, quarterly
benchmark reports and a LDL-cholesterol toolkit, a considerable improvement in 3 important
cardiovascular risk factors in patients on high risk for or with previous CVD was observed.

Strengths and limitations
There is a number of strengths related to this study. First, the multidisciplinary information system
(Care2U) allowed us to include a large study population with information from routine clinical practice.
Second, all participating practices followed the same protocol for stepwise implementation and follow-up
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(16). Third, data collection did not interfere with day-by-day practice, resulting in real life monitoring of a
large number of patients at high risk of CVD in primary care. Fourth, data were collected over a period of 8
years which allowed us to visualize a clear development of both registration and outcomes.

There are also some limitations. First, because all a�liated practices started with programmatic CVRM
care, this study contains no reference group. A causal relationship between care group support and
outcomes therefore cannot be demonstrated. Long-term research, comparing integrated CVRM with care
as usual would therefore be desirable. Second, some data on LDL-cholesterol, SBP and smoking status
between 2010–2018 were missing, especially between 2010 and 2013. It remains uncertain whether this
was solely due to technical problems or also lack of time for the PN or not delivered care. However, the
number of missings between 2013 and 2018 was generally well below 10%, and its impact on the results
may be small (19). Still, data registration could improve if PNs were given su�cient time to ful�ll the
administrative tasks.

Comparison with existing literature
To our knowledge this is among the �rst studies that evaluates comprehensive care group support and
long-term outcomes of integrated CVRM care in the Netherlands. Comparison with other studies is
di�cult because the study design is often a randomized controlled trial (RCT) with a limited follow up
period. Outcomes from RCTs comparing structured care delivered by PNs with care as usual show
varying results. In two Dutch studies, PNs achieved equal or better results for the management of asthma,
COPD, diabetes and cardiovascular risk factors after 1 year, compared to GP care (10, 20). A nurse-led,
multifaceted risk assessment and management program (RAMP) in hypertension patients reduced mean
SBP and LDL-cholesterol and increased the proportion of patients on target for SBP and LDL-cholesterol
as well as medication prescriptions after 1 year if compared to care delivered by GPs. Baseline SBP was
148.7 mm Hg, leaving a lot of room for improvement (21). Another RCT, conducted in rural China,
compared the delivery of a comprehensive intervention by family doctors (standardized medication,
advice on both life style changes and medication adherence) with care as usual for hypertensive patients
with or without diabetes. Increased prescribing rates of antihypertensive and lipid lowering medication
were seen in the intervention group as well as signi�cant reductions in smoking rates and salt intake but
no differences in SBP and LDL-cholesterol after 1 year (22). Van Bussel and co-workers, assessing a
nurse-delivered multicomponent cardiovascular prevention program in general practice for patients
between 70 and 78 years without cardiovascular disease found no differences in cardiovascular risk
pro�le after a mean follow up period of 6 years, although the intervention reduced SBP and the proportion
of smokers in the �rst 2 years of the study (23). Marchal et al assessed the effect of integrated CVRM
care delivered by PNs compared to usual care offered by the GP in a randomized setting. They found no
differences in SBP and LDL-cholesterol between the intervention and care as usual group after 1 year
(24). Yet, with mean baseline values for SBP and LDL-cholesterol of 136.7 mmHg and 2.8 mmol/l
respectively, it seems di�cult to improve within such a short period. It is known that implementation of a
chronic care program and monitoring improvements is a lengthy process requiring regular adjustment
(25). With increasing awareness for CVRM and PNs participating in almost all general practices in the
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Netherlands, integrated CVRM care has become care as usual, thus reducing the contrast between study
groups and partial explaining the lack of effectiveness in performed RCTs. This potential limitation could
pave the way for long-term longitudinal cohort studies in the near future. Our study showed that in
patients participating in integrated CVRM care between 2011 and 2018, we saw a substantial decrease in
mean SBP, mean LDL-cholesterol and non-smoking participants, an increase in blood pressure lowering
and lipid modifying prescriptions and an increase in patients on target for SBP and LDL-cholesterol.
Finally, the proportion of non-smoking patients with SBP and LDL-cholesterol on target increased
between 2011 and 2018 from 3,7% to 29,5% in patients on high risk and from 6,5% to 36,5% in patients
with a previous CVD. Taking into account that with every mmol LDL reduction a reduction of 25% in major
adverse cardiovascular events (MACE) can be achieved, a 10% reduction in MACE with every 5 mm Hg
SBP reduction and a 32% reduction in MACE with smoking cessation (26, 27, 28), this implicates that for
this large number of care group participants a considerable cardiovascular risk reduction is achieved.
These �ndings indicate that with a�liation to a care group, adequate monitoring, subsequent treatment
and long term follow up it is possible to realize clinical relevant improvements, resulting in a substantial
risk reduction for CVD.

Implications for research
With aggregated data from 86 care groups in the Netherlands it is possible to compare registration and
outcomes to further improve results of integrated CVRM care (29). Comparing components of integrated
CVRM care regarding effectivity and introducing e-health strategies instead of face-to-face contacts may
be promising (30).

Abbreviations
PoZoB: Praktijkondersteuning Zuidoost Brabant; CVRM: Cardiovascular risk management; GP: General
Practitioner; CVD: Cardiovascular diseases; PN: Practice Nurse; EHR: Electronic Health Record; RCT:
Randomized Controlled Trial
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Figure 1

Mean LDL-chol and SBP, LDL-chol and SBP on target and Lipid Lowering and Blood Pressure Lowering
prescriptions between 2011 and 2018

Blue line: Primary prevention; Yellow line: Secondary prevention


