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Introduction  9 

The important role of primary care in cardiovascular diseases prevention is 

widely acknowledged. The question, however, of how prevention is actually 

carried out in primary care needs to be addressed. 

 

What should a Dutch general practitioner (GP) do if a middle-aged overweight 

man with nicotine stained fingers complaining of a painful shoulder, walks into 

her consulting-room? Obviously she will examine and treat the shoulder 

complaint and both patient and GP probably will be content at the end of the 

consultation. The patient has his hand on the doorknob. Will this consultation 

end as a missed opportunity to reduce the cardiovascular disease (CVD) risk of 

this patient?: a typical challenge of primary care where demand–led 

management clashes with anticipatory preventive management.1 

When the GP is ‘CVD prevention minded’ she should assess CVD risk in this 

patient who combines several risk factors: male sex, middle-age, overweight and 

smoking. Therefore his blood pressure, cholesterol and glucose should be 

determined which is likely to lead to required treatment that lower his vascular 

risk, at the very least targeted at smoking cessation and loosing weight. The 

patient is, however requesting treatment for his shoulder and not for his 

elevated CVD risk. The dilemma here is a patient not aware (or denying) of his 

increased CVD risk and a doctor who is aware, but realizes that the patient did 

not ask for risk lowering advice and furthermore tries not to delay her tight 

schedule.  

These are probably some of the reasons why despite wide dissemination of 

guidelines, management of risk factors in high risk patients is sub-optimal. A 

European study on CVD guideline on adherence of primary care physicians to 

CVD guidelines showed for example that one fifth of the physicians do not use 

any guidelines for the prevention and management of CHD and 43% did not use 

any risk calculator charts.2 

 

The case prompts the following questions:  

How should GP’s proceed and identify and profile high risk patients in daily 

practice in primary care (Chapter 2)? According to the current Dutch guideline 
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on cardiovascular risk management (CVRM) a risk profile should be made in 

patients with a systolic blood pressure (SBP) >140 mmHg, total cholesterol (TC) 

>6.5 mmol/l or smoking men >50 years and smoking women >55 years. The risk 

profile is required to estimate the absolute 10 year CVD risk which, depending 

on the risk level, is followed by advice on a healthy lifestyle or initiation of drug 

treatment and subsequent follow up.3 In this way however, effective primary 

prevention is possible, but not easily carried out at the end of a normal ten 

minute GP consultation. Moreover, many GPs claim that they need a maximum 

of 15 minutes to adequately discuss risk factors and lifestyle changes or 

treatment.2 Risk profiling and estimation takes time but is inevitable, as even 

experienced GPs estimate global baseline risk less precise than prediction rules.4,5 

 

The GP might use this last minute of the time to investigate this patient’s 

awareness of his increased CVD risk and willingness to be risk profiled. In this 

case he is asked to come back for risk profiling and estimation. In a Dutch study 

on improvement of CVD risk management, patients seemed eager to learn about 

their risk, since 80% of invited patients returned for a second visit, during which 

their risk profile was assessed.6 Also our patient returns for a second visit. He is 

58 years of age and neither he nor his family has a medical history of CVD. He is 

not diagnosed with diabetes mellitus (DM). His dietary pattern consists of more 

than 200 grams of vegetables with lots of salt, excessive saturated fat and no fruit 

on a daily base, but he does eat fat fish weekly. He has smoked half a pack of 

cigarettes since he was seventeen, which accumulates to more than 20 pack 

years. He uses no alcohol, and plays badminton once a week. There is no daily 

walking or cycling and for his job no heavy physical work is required. The blood 

pressure is 160/95 mmHg (mean of two measurements) and his weight is 97 kg 

with a height of 1.80 m (Body Mass Index (BMI) = 30 kg/m2), a waist 

circumference of 104 cm, total cholesterol of 6.5 mmol/l, an HDL of 0.9 mmol/l 

with a TC/HDL ratio of 7.2. His LDL is 3.8 mmol/l and his triglycerides are 4.1 

mmol/l.  

Based on age, gender, smoking behavior, SBP and TC/HDL ratio an absolute 10 

year CVD mortality risk can be obtained using the SCORE model adepted to the 
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Dutch context.3,7 His ten years risk for a fatal event is 16%. It has been shown in 

previous studies that one of the barriers to use risk charts in primary care is 

distrust in the validity of prediction models.4 This leads to the question of how 

accurate this estimate actually is (Chapter 3). 

 

The obtained risk estimate of 16% will determine the treatment approach. 

Therefore, it is important to explain to the patient his risk and the consequences. 

The GP shows the SCORE charts to the patient and points out that he is in the 

‘red zone’. The patient understands that a ‘red zone’ means ‘not good’. Then she 

shows him on the PC screen 84 gray puppets and 16 reds and tells him that of 

hundred patients like him, 16 will die from CVD in the coming 10 years. The 

patient responds that those that will not die are the majority, which the GP 

indeed has to confirm. Like many patients, he has difficulty understanding CVD 

risks and like many high-risk patients he does not perceive himself as such. 

Explaining risk to patients in order to reach a common understanding on risk 

level is difficult for both physicians and patients.6 A mismatch between patient’s 

actual CVD risk and their risk perception might lead to conflict between a 

physician’s intended plan of management and a patient’s expectations.8 What 

thus should the GP tell this patient to convince him that his risk is really high 

compared to other men of his age? A relative risk may be more persuasive than 

an absolute risk.8 The GP should keep in mind that the purpose of risk 

estimation is to improve the management of those patients identified as at high 

cardiovascular risk.9 Therefore, it is important the GP realizes that the way the 

risk is explained will influence the patient’s understanding and acceptance of 

risk lowering strategies. It is not yet known how CVD risk is actually 

communicated in primary care and what might be the most appropriate manner. 

Therefore we observed GPs and practice-nurses while they explained 

cardiovascular risk to patients (Chapter 4). 

 

After diagnosing hypertension and estimation of the risk, the GP asks herself 

what an ECG will contribute in this case, as in some guidelines an ECG has been 

recommended in hypertensive patients irrespective of the risk estimate. She 
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decided to refer the patient for an ECG to rule out target organ damage, 

presuming that this may have occurred in this patient. In chapter 5 we studied 

prevalence of ECG abnormalities in hypertensives and described the possible 

consequences for drug therapy in these patients.  

 

The GP tells the patient that his blood pressure is high. If he changes his dietary 

habits, looses weight, stops smoking and intensifies his physical activities, this is 

likely to lower his blood pressure and therefore lower his risk on CVD. In 

general primary care practitioners feel that dietary counseling is important and 

is the responsibility of the physician, but there is a wide gap between the 

public’s need for accurate and sensible dietary information and the availability 

of such advice from physicians.10 Primary care physicians also believe that 

physical activity is an important determinant of health and preventive practice, 

but do not regularly counsel their patients about exercise.11 And if they do, they 

more often counsel younger than older patients.12 This patient says he 

understands the message, because he knows he is too heavy, but he wonders 

whether he will manage to lose weight. He tries to eat healthy with daily 

vegetables and he sports every week, isn’t that enough? The public adherence to 

lifestyle advice and medication varies between 20 and 90%, with most estimates 

converging around 50%.13 Will this patient’s life style change to a pattern that 

resembles to what is described in the guidelines as a result of his knowledge of 

his increased blood pressure? We studied dietary and physical activity patterns 

in patients aware of hypertension and compared these patterns to hypertensive 

patients not aware of this condition (Chapter 6).  

  

With a mortality risk of 16%, the patient is, apart from lifestyle advice, eligible 

for drug treatment, both blood pressure and lipid lowering drugs. The GP 

hesitates to tell this to the patient. Probably he needs more than one blood 

pressure lowering agent besides a statin. Would it not be better to stick to the 

lifestyle advice first and start drug therapy when the patient does not succeed in 

losing weight, increasing in physical activity and changing towards a healthier 

diet? But will he return to her office when he does not archieve these goals? If 
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not, his risk is not lowered at all, nor by lifestyle or by drug therapy. If he starts 

drug therapy now, there is a high probability that his blood pressure- and 

cholesterol level will decrease and thus his CV risk, assuming he adheres to the 

treatment regime. Physicians can enhance compliance by explaining the risks of 

hypertension and continues with counseling that convinces the patient of the 

need for and safety of prescribed medications.12 Because more active patient 

involvement in decision-making seems a valid option to improve the quality of 

care6, the GP decides to ask what the patient preference is. He understands that 

he is at risk and fears to suffer from a stroke or myocardial infarction, but he is 

reluctant to change his dietary pattern and states that he cannot stop smoking. 

However, he does not like the idea of taking pills the rest of his life either. The 

GP has to take these concerns seriously because the perception of risk is not only 

influenced by knowledge but also by affective factors like anxiety and worry.8 It 

is evident that this patient’s risk should be decreased by changing his lifestyle 

and by drug treatment, but will this GP actually carry out the guideline 

recommendations in this patient? Only 18% of primary care physicians believe 

that CVD guidelines are being implemented to a major extent.2 In chapter 7 we 

studied whether hypertensive patients were aware of this condition, were 

actually treated and had their blood pressure under control as stated in the 

guidelines. Furthermore, we studied the extent of over- and under-treatment 

from a risk based point of view. In chapter 8 the same was performed for 

patients with increased risk due to increased cholesterol level. 

 

This case illustrates risk management in routine daily practice and its issues 

involved. The potential of primary prevention seems clear, yet the practice is 

persistent. The studies in this thesis address some of these persistent aspects.  
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IntroductionIntroductionIntroductionIntroduction    

Preamble 

In most developed countries, including the Netherlands, cardiovascular disease 

(CVD) is a leading cause of morbidity, mortality, and health care costs. 

Guidelines for CVD prevention should contain a comprehensive, evidence-based 

strategy towards both primary and secondary prevention. In addition, guidelines 

should be aimed at a broad spectrum of health care providers, both in primary 

care as well as in more specialised hospital settings.  

Until recently, different national guidelines existed for the management of 

hypercholesterolaemia and hypertension in the Netherlands, whereas the 

emphasis has nowadays shifted to management of global CVD risk. In addition, 

separate guidelines existed for primary care and hospital care settings. 

In 2001, the Medical Council of the Dutch Institute for Healthcare Improvement 

CBO took the initiative to develop a national multidisciplinary guideline for 

global cardiovascular risk management. This paper provides a summary and 

short commentary on this guideline. 

 

Aims and scope 

The aim was to establish a guideline for optimal and cost-effective primary and 

secondary CVD prevention. The guideline is based on assessment of absolute 

CVD risk and replaces previous separate guidelines for hypertension and 

hypercholesterolaemia. In addition, the guideline integrates separate guidelines 

for general and hospital-based practice, and is intended for use by general 

practitioners, medical specialists and allied health professionals, such as 

dieticians, physiotherapists, nurse practitioners, and physician assistants. 

The guideline addresses the most common forms of CVD: coronary artery 

disease, cerebrovascular disease, and peripheral arterial disease. It does not 

address screening for CVD in the general population, genetic disorders of lipid 

metabolism or excessive forms of dyslipidaemia, and management of 

hyperglycaemia in diabetes mellitus. Finally, the Working Group emphasises 

that the recommendations reflect ‘best practice’ for the average patient, not 
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statutory regulations for all individual patients. In general, the guideline 

advocates individualised care and shared decision making. Non-adherence to the 

recommendations is not a basis for formal complaints or financial sanctions 

(such as non-reimbursement by health insurance companies). Health care 

workers are advised, however, to document their motivation for not adhering to 

the guideline recommendations. 

 

Methods 

A guideline development group was formed, involving all the relevant 

professional disciplines. All group members as well as the associations they 

represented are listed at the end of this paper. The guideline development group 

comprised general practitioners (5), internists (3), cardiologists (3), a vascular 

surgeon, a neurologist, epidemiologists (5), a health economist, and two 

methodologists from the CBO. 

The group started by discussing the European Guidelines on Cardiovascular 

Disease Prevention in Clinical Practice (Third Joint Task Force),1 as well as the 

existing national guidelines for hypertension and for hypercholesterolaemia. 

Additional literature searches were conducted for updating the literature. The 

recommendations in the European guideline were used for adaptation to the 

Dutch context. Data on absolute CVD risk were derived from original Dutch 

epidemiological studies. The guideline working group formulated 

recommendations based on informal consensus within the group. The first draft 

of the guideline was finished in June 2005. This draft was sent for external 

review to all relevant stakeholders. The final guideline was endorsed by all 

scientific associations represented in the guideline development group in June 

2006. 

 

Guideline summaryGuideline summaryGuideline summaryGuideline summary    

The guideline is summarised in figure 1. This figure as well as the full text 

version of the guideline can be downloaded at www.cbo.nl/product/richtlijnen/ 

folder20021023121843/rl_overzicht. The full text version includes an extensive 
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technical background document containing the supporting evidence as well as a 

budget impact analysis. The subsequent steps of the guideline are outlined 

below. 

*Additional risk factors: father, mother, brother or sister with CVD <60 years; obesitas (BMI 

>30 kg/m2, waist circumference >88 cm in women or >102 cm in men); end organ damage, such 

as (micro)albuminuria, impaired renal function or left ventricular hypertrophy. 

Figure 1 Flowchart Dutch guideline cardiovascular risk management 2006 
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Identification of high-risk patients 

All patients with a previous CVD diagnosis are considered as high-risk patients. 

The risk of most patients with type 2 diabetes mellitus (DM2) is also elevated. In 

both patient categories, a full risk profile should be obtained. In individuals 

without previous CVD or DM2, signs or symptoms, a family history of 

premature CVD, visible overweight or a specific request from the patient may 

prompt inquiry into smoking behaviour or measurement of blood pressure or 

serum cholesterol levels. It is recommended to obtain a complete CVD risk 

profile if one of the following is present: 

- systolic blood pressure ≥140 mmHg 

- total cholesterol ≥6.5 mmol/l 

- smoking in men ≥50 years or women ≥55 years of age. 

 

Diagnostic procedures 

A complete risk profile should be obtained by collecting information on the risk 

factors listed in figure 1. Blood pressure should be measured twice on at least 

two separate days, adhering to specific instructions outlined in the guideline. In 

addition to the recommended blood tests in figure 1, patients with hypertension 

require measurement of serum creatinine and potassium level. Testing for 

microalbuminuria and obtaining a 12-lead electrocardiogram can be considered 

in individual cases. Additional investigation for secondary hypertension is 

warranted in case of: 

- specific clinical signs (e.g. Cushing habitus); 

- strongly elevated systolic blood pressure (>180 mmHg); 

- hypokalaemia (serum potassium <3.5 mmol/l); 

- renal insufficiency; 

- unresponsiveness to treatment. 

In addition, further testing is recommended for excessive hyperlipidaemia (e.g. 

total cholesterol >8 mmol/l or total cholesterol/HDL cholesterol ratio >8). 
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Assessment of absolute CVD risk 

For individuals without previous CVD and DM2, the ten-year risk of developing 

fatal CVD is assessed using the SCORE risk table, calibrated for Dutch CVD 

mortality data (Table 1).2 The values for blood pressure and lipid levels in the 

table are applicable regardless of whether patients are treated with 

antihypertensive or lipid-lowering drugs. 

The presence of additional risk factors, including family history of premature 

CVD, (central) obesity, and physical inactivity, may lead to a higher risk than 

suggested in the SCORE risk table. 

 

Table 1 Risk of fatal cardiovascular disease (CVD) for patients without CVD and 

without diabetes mellitus type 2 

Estimate of the level of the ten-year risk (%) of death from CVD in the Netherlands for non-

smoking and smoking women and men aged 65, 60, 55, 50 and 40 years with the aid of the 

SCORE risk function. 

 



 

22 Chapter 2 

Nonpharmacological treatment 

Recommendations for lifestyle modifications are given to all individuals with 

previous CVD, DM2 or an estimated ten-year risk of fatal CVD of ≥5%. Specific 

recommendations are outlined in figure 1, and are discussed in detail in the 

technical background document. Patients should be offered contact details of 

patient organisations that provide information and support for lifestyle 

interventions. 

 

Pharmacological treatment 

As illustrated in figure 1, three categories of individuals are distinguished for the 

purpose of tailoring pharmacological treatment. All recommendations are 

accompanied by footnotes in the technical background document. 

 

Patients with CVD 

- Aspirin is recommended, unless there is a concomitant condition requiring 

oral anticoagulation. In case of intolerance to aspirin, clopidogrel is a suitable 

alternative. 

- Antihypertensive therapy is recommended if systolic blood pressure is ≥140 

mmHg or if a history of cerebrovascular disease (TIA or stroke) is present. The 

choice of drugs depends on comorbidity 

- Beta-receptor blockers are recommended for patients with a history of 

coronary artery disease or heart failure due to coronary artery disease. 

- Angiotensin-converting-enzyme (ACE) inhibitors are recommended for 

patients with a history of coronary revascularisation, myocardial infarction or 

heart failure due to coronary artery disease, even if systolic blood pressure is 

<140 mmHg. 

- Statin therapy is recommended if the plasma LDL-cholesterol level is >2.5 

mmol/l or, if LDL cholesterol is ≤2.5 mmol/l in very-high-risk patients 

characterised by the presence of multiple other risk factors (e.g. recurrent 

myocardial infarction, clustering of uncontrolled risk factors). 
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Patients with DM2 

- Antihypertensive therapy is recommended if systolic blood pressure is ≥140 

mmHg. 

- Statin therapy is recommended if the plasma LDL-cholesterol level is >2.5 

mmol/l, except in young patients with a low risk profile and good glycaemic 

control (i.e. HbA1c <7%). Conversely, a highly unfavourable risk profile (e.g. 

poor metabolic control, renal complications, clustering of risk factors) justifies 

statin treatment even if LDL cholesterol is ≤2.5 mmol/l. 

 

Individuals free of CVD or DM2 

- Treatment recommendations for this group are based on the estimated ten-

year risk of fatal CVD. In general, smoking cessation is recommended prior to 

initiation of drug treatment. 

- Antihypertensive therapy is recommended if systolic blood pressure is ≥140 

mmHg and estimated ten-year risk of fatal CVD is ≥10%. Patients with a 

systolic blood pressure of ≥180 mmHg should receive antihypertensive 

treatment, regardless of their risk profile. 

- Statin therapy is recommended if the plasma LDL-cholesterol level is >2.5 

mmol/l and estimated ten-year risk of fatal CVD is ≥10%. 

- Individuals at intermediate CVD risk (5-10%) and systolic blood pressure 

≥140 mmHg or LDL cholesterol >2.5 mmol/l are amendable to 

antihypertensive or lipid lowering treatment, respectively, if at least one of 

the following is present: 

- family history of premature CVD, i.e. <60 years in a parent or sibling; 

- obesity, i.e. body mass index >30 kg/m2, or waist circumference >88 cm (in 

women) or 102 cm (in men); 

- target organ damage, such as (micro)albuminuria, renal insufficiency, or left 

ventricular hypertrophy. 

- Young individuals (<50 years) almost universally have a ten-year risk of fatal 

CVD of <5%. Such individuals are nonetheless candidates for pharmacological 

treatment if there is clustering of multiple risk factors or a strongly positive 

family history of premature CVD. 
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- Elderly individuals (>70-75 years) often have a high (>10%) ten-year risk of 

fatal CVD based on their age alone. In principle, these individuals are 

candidates for preventive pharmacological treatment, but mass-scale 

polypharmacy and medicalisation should be avoided. Thus, treatment 

decisions must be individualised. As a rule, pharmacological primary CVD 

prevention requires that life expectancy is not limited due to comorbidity. 

 

Drug classes 

- Antiplatelet drugs are prescribed to all patients with documented CVD. The 

standard recommended dose is 80 mg of acetylsalicylic acid. Combination 

therapy with oral anticoagulants is not recommended. Aspirin is not 

recommended for primary prevention. 

- Antihypertensive drugs of different classes have, on average, equally strong 

antihypertensive effects. Compelling indications for specific classes of 

antihypertensive drugs are listed in the full-text version of the guideline. If 

none are present, low-dose hydrochlorothiazide is recommended as initial 

drug. In the elderly, β-receptor blocker monotherapy is discouraged. 

Combination therapy is preferred over high-dose single-drug therapy. Blood 

pressure should be checked at two to four weekly intervals until the 

treatment goal is reached. The target level for systolic blood pressure is <140 

mmHg. In patients with DM2, further lowering of systolic blood pressure is 

recommended. 

- Cholesterol-lowering drugs include statins as the only standard recommended 

drugs. Simvastatin (40 mg) or pravastatin (40 mg) are drugs of first choice. 

The effect on LDL cholesterol should be assessed within three months of 

treatment. Target values are different for the following categories: 

- patients with CVD or DM2 should reach a target LDL-cholesterol level of 

<2.5 mmol/l. If not, switching to atorvastatin or rosuvastatin could be 

considered. Addition of other lipid-lowering drugs lacks evidence base; 

- individuals without CVD or DM2 who are prescribed a cholesterol-

lowering drug for primary prevention should reach a target LDL-
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cholesterol level of <2.5 mmol/l, or a decrease in LDL cholesterol after 

statin treatment of at least 1 mmol/l. 

 

Follow-up 

An individualised follow-up schedule is recommended for all patients. The aims 

of regular visits are to discuss compliance to lifestyle measures and drug 

treatment, and to evaluate treatment effects. A follow-up interval exceeding 12 

months is not recommended. Laboratory investigations depend on comorbidity 

and drug use. As most high-risk patients are at increased risk of developing 

DM2, fasting glucose measurement is recommended every three to five years. 

Interruption of pharmacological treatment is not recommended. 

 

DiscussionDiscussionDiscussionDiscussion    

In the full-text version of the guideline, many aspects of the guideline are 

discussed in more detail. However, a few areas of discussion deserve specific 

attention in this article. 

 

Morbidity versus mortality risk 

The guideline development group adopted the SCORE risk chart for estimating 

absolute cardiovascular risk, in contrast to previous Dutch guidelines, in which 

the Framingham risk score was used.3 The choice for SCORE was based on the 

higher number of included subjects in the source population and the fact that 

the risk model is based on a European population.2 The major drawback of 

SCORE is that only the risk of fatal CVD is estimated. Including nonfatal CVD 

risk, however, is paramount to quality-of-life aspects and to cost-effectiveness 

analyses of guidelines. Moreover, patients themselves are commonly interested 

in risk of morbidity rather than in risk of death alone. In annex 2 of the 

guideline, a method for converting fatal to fatal plus nonfatal CVD risk is 

presented. 
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Risk threshold for treatment 

In the previous Dutch guideline for treatment of hypercholesterolaemia, a 20% 

ten-year risk of fatal plus nonfatal CVD was recommended as a treatment 

threshold. This risk corresponds to the currently recommended risk threshold of 

10% for fatal CVD. When the previous guidelines were being designed, 

arguments for determining the risk threshold included a cost-effectiveness 

analysis based on a cost estimate of € 20,000 per quality-adjusted life year 

(QALY) for statin treatment. In the past decade, however, the cost of 

simvastatin, which is now available generically, has dropped from € 700 to 

approximately € 180 per year. Likewise, the cost of several antihypertensive 

drugs with established effectiveness and safety has decreased. The guideline 

development group decided that this decrease in costs should not lead to a lower 

risk threshold for preventive treatment. Lowering the risk threshold for fatal 

CVD from 10 to 8%, for example, would have a major impact. Firstly, it would 

increase the ten-year number-needed-to-treat for simvastatin from 33 to 42 per 

fatal CVD event prevented. On a population scale, the impact would be 

substantial, as the number of currently untreated individuals in the Netherlands 

amendable to treatment with either a statin and/ or an antihypertensive drug 

would increase by almost one million (from 3,270,500 to 4,125,800). As a 

consequence, the impact this would have on the national health care budget 

would be substantial (1.1 billion euro after five years, assuming 100% 

prescription of the cheaper, generic drugs). Moreover, the guideline 

development group concluded that such large-scale medicalisation of the 

population would be undesirable. 

 

Risk assessment in DM 

The SCORE risk chart does not calculate risk in patients with DM2. Although 

some studies have suggested that CVD risk in these patients equals risk in 

patients with a previous CVD diagnosis,4 the results of later studies were not 

conclusive.5,6 Obviously, there is substantial heterogeneity between patients 

with DM2 in terms of their CVD risk. The guideline development group decided 

to recommend low risk factor threshold levels for initiation of antihypertensive 
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therapy (systolic blood pressure ≥140 mmHg) and lipid-lowering therapy (LDL 

cholesterol >2.5 mmol/l). Entering these thresholds in the United Kingdom 

Prospective Diabetes Study (UKPDS) risk engine (www.dtu.ox.ac.uk/index.php? 

maindoc=/outcomesmodel) revealed that these values were usually related to 

absolute CVD risk levels above the 10% threshold used for preventive drug 

therapy in nondiabetics.7 Only if the remaining variables of the risk profile (e.g. 

age, glycaemic control, family history, ethnicity) are favourable do these blood 

pressure and LDL-cholesterol levels translate into risks lower than the treatment 

threshold. Therefore, the guideline included a statement on considering no 

statin treatment in young DM2 patients with a favourable risk profile. 

 

Risk estimation in young and elderly individuals 

A major area of controversy is the use of absolute CVD risk estimates to guide 

preventive treatment in young and in elderly people. As is evident from table 1, 

absolute ten-year CVD mortality risks rarely reach the 10% threshold in 

individuals below the age of 50 years. The guideline development group 

discussed the option of recommending extrapolation of absolute risk to the age 

of 60 years, as is suggested in the 2003 ESH/ESC hypertension guidelines.8 

However, such extrapolation would result in an enormous increase in relatively 

young people who would be considered for drug therapy.9 Moreover, no strong 

evidence is available on the efficacy and safety of pharmacological CVD 

prevention beyond a period of more than ten years. Based on these arguments, 

the guideline development group decided to recommend drug treatment for 

primary CVD prevention in young individuals only if a risk factor is markedly 

increased or if clustering of multiple risk factors is present. It was also felt that 

no strict criteria should be defined for this purpose, and treatment decisions 

should always be individualised. 

The reverse problem is encountered in elderly individuals, who almost 

universally reach the treatment threshold for preventive drug treatment as age 

progresses. This can be appreciated from table 1, although it requires 

extrapolation of the calculated risks, as the SCORE model does not calculate 

risks for individuals older than 65 years.2 The guideline development group 
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acknowledged that antihypertensive and cholesterol-lowering drugs are also 

effective in the elderly. However, a standard recommendation to initiate these 

drugs in all elderly patients with a >10% ten-year risk of fatal CVD was 

considered undesirable, as it would lead to massive prescription, and thus 

medicalisation, in elderly people. Hence, as in younger people, a more liberal 

recommendation was made to consider preventive treatment in elderly, and to 

decide on drug treatment based on risk profile, general health and life-

expectancy and patient preferences. 

 

Implementation of the guideline 

The guideline was made publicly accessible via the internet (www.cbo.nl/ 

product/richtlijnen/folder20021023121843/rl_overzicht). The printed version of 

the guideline was freely distributed to all general practitioners, as well as to all 

physicians registered in Internal Medicine, Cardiology, and Neurology. In 

addition, a patient brochure and risk calculator were produced and distributed. 

Based on the guidelines, an internet-based ‘decision aid’ was made publicly 

available to help patients to make informed treatment decisions. Following 

endorsement of the guideline, a nationwide platform was established consisting 

of representatives from patient organisations and health professional 

associations. The mission of this platform is to facilitate and optimise 

implementation of the guideline. 

 

Updating of the guideline 

The Dutch Institute for Health Care Improvement CBO aims to update the 

literature and modify the recommendations, if needed, at least every two years. 

 

Note 

Members of the guideline development group Dutch guideline cardiovascular 

risk management: W.A.B. Stalman (chair), T. Scheltens, J.S. Burgers, C.W.P.M. 

Hukkelhoven, S.M. Smorenburg, J.D. Banga, D.W.J. Dippel, S.J. van Dis, D.E. 

Grobbee, A.W. Hoes, B.A. van Hout, J.W. Jukema, P.J.E.H.M. Kitslaar, 
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D. Kromhout, R.J. Peters, M.L. Simoons, Y.M. Smulders, C.D.A. Stehouwer, 

S. Thomas, E.P. Walma, Tj. Wiersma. 

Participating associations: Dutch Institute for Health Care Improvement CBO, 

Dutch Association for Internal Medicine NIV, Netherlands Heart Foundation, 

Netherlands Association for Cardiology NVVC, Netherlands Association for 

Surgery NVVH, Netherlands Association for Neurology NVVN, Dutch College 

of General Practitioners NHG, Dutch Epidemiology Association. 
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AbstractAbstractAbstractAbstract    

Background: the Framingham Heart study risk model has been used in the 

majority of cardiovascular risk management guidelines. Recently, a new model 

based on the SCORE system, has been proposed. We compared both risk models 

with regard to their ability to predict cardiovascular mortality in the 

Netherlands. 

Methods: in a Dutch cohort study of 39,719 persons, three properties of the risk 

models were investigated: discriminating ability (ranking persons in order of 

risks, expressed in area under the curve), calibrating ability (prediction of events 

compared to actual events expressed in goodness of fit) and the number of 

persons assigned to treatment according to the guideline.  

Results: the discriminative ability of both models was similar; the area under the 

curve of Framingham was 0.86 and of SCORE 0.85. Calibration of both functions 

was inadequate. The goodness of fit of the SCORE model was 35 and of the 

Framingham model 64, whereas a goodness of fit less than 20 is considered 

acceptable. Using the Dutch guideline treatment threshold of 10% mortality 

risk, the SCORE risk function assigned 0.4% of the population to drug treatment 

where the Framingham function assigned 0.7%.  

Conclusions: the findings of this study show that both the SCORE and the 

Framingham model function have a good discriminative ability but are 

insufficient in predicting absolute risks. SCORE assigned fewer participants to 

treatment than Framingham. If a new risk model is implemented in treatment 

guidelines, comparison with the model in use and evaluation of calibrating 

features is needed.  
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Introduction Introduction Introduction Introduction     

The development of cardiovascular disease (CVD) is strongly related to a 

number of risk factors and risk factor reduction can prevent or postpone the 

occurrence of CVD.1 Estimates of absolute CVD risk in healthy patients are 

usually calculated from risk prediction models derived from prospective, 

observational studies such as the Framingham Heart study2, the Münster study3, 

the Scottish Heart Health study4 or the British Regional Heart Study.5 In the 

Netherlands, until recently a Framingham risk model was used that allows 

prediction of risk of a combination of vascular diseases, notably myocardial 

infarction, death from coronary heart disease, angina pectoris, coronary 

insufficiency, stroke, transient ischemia, congestive heart failure and peripheral 

vascular disease.2 In 2006 a new guideline on Cardiovascular risk management 

was issued and the SCORE risk prediction model was introduced.6  

The risk predictive performance of such a model is crucial because it will have a 

major impact on numbers of participants eligible for treatment.7 Furthermore, 

risk models should be judged in the context of a guideline; predicting ability of 

absolute risks is primarily important in the ranges of risks relevant for clinical 

decisions.8  

We compared the above mentioned Framingham model and a nationally 

adapted SCORE risk prediction model in the context of the new Dutch guideline 

on cardiovascular risk management.  

 

MethodsMethodsMethodsMethods    

Study population  

From 1987 to 1992, participants were randomly selected from the cities of 

Amsterdam, Maastricht and Doetinchem, for the Monitoring Project on 

Cardiovascular Disease Risk Factors (MP-CVDRF). Over 40,000 persons aged 20 

to 59 years and free from CVD completed a questionnaire containing subjects as 

demographic and lifestyle variables (e.g. smoking habits) and medical history 

(e.g. diabetes, previous CVD). Blood pressure (twice during one visit), weight, 
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and height were measured and blood was drawn for total and high-density 

lipoprotein (HDL) cholesterol determinations.9 Participants were followed-up 

for cause specific mortality, based on the information on the death certificate 

registered at the CBS (Statistics Netherlands).  

 

SCORE prediction model 

The SCORE prediction model was developed on a pooled dataset of cohort 

studies from 12 European countries comprising 205,178 persons, age range 19-

80.6 The primary outcome was cardiovascular death based on the ICD 9 codes 

401 to 405, 410 to 414 (ICD-10 code I10-I13,I15, I.20- I25): ischemic heart 

diseases and ICD-9 code 426 to 438 (ICD-10 code I44-51, I61-I67, I69.9): 

cerebrovascular diseases, ICD-9 code 440-443 (ICD-10 code I70-I73): peripheral 

arterial diseases. Codes 798.1 instantaneous death and 798.2 deaths within 24 h 

of symptom onset (ICD-10 code R96) were also classified as cardiovascular 

deaths.6 

 

We used national mean systolic blood pressure (SBP) and cholesterol levels, 

derived from a Dutch survey on municipal health services10 and smoking rates 

were obtained from Statistics Netherlands to adjust the SCORE formula as 

described by Conroy et al.6 The SCORE model calculates risk based on age, sex, 

SBP, smoking and total cholesterol (TC)/HDL ratio.  

 

Framingham prediction model 

The Framingham risk prediction model was based on the 12 years of follow-up 

of 5,573 members of the Framingham Heart Study, aged 35 to 74 years free from 

symptomatic CVD at baseline.11 To allow for a comparison between SCORE and 

Framingham, we used the Framingham prediction equation for 10-year CVD 

mortality risk based on the formula of Andersons risk profile.2 In that 

Framingham equation age, sex, SBP, smoking, TC/HDL ratio, diabetes and ECG-

Left ventricular hyperthrophy (LVH) were included. ECG recordings were not 

registered in the Monitoring project, so we randomly assigned 4% LVH to the 
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database according to the prevalence of LVH in hypertensive participants 

stratified to age and blood pressure.12 

In concordance with SCORE, which was adapted for the Dutch population, 

recalibration of the Anderson risk formula was attempted using the method and 

syntax described by Govindarajulu et al.13 Estimation of the model proved 

impossible, as the model did not converge and recalibration could not be 

performed.  

 

Data analysis 

For each participant in the study population, 10 year risk of CVD death was 

calculated, using a Cox proportional hazards model, in which individual risk 

factors were related to risk of CVD death. In addition, discrimination and 

calibration of both functions were compared in different high-risk groups. In the 

new Dutch guideline, certain categories of high-risk persons were described in 

which risk estimation should be carried out. This was done to help physicians 

identify their patients probably eligible for treatment and to prevent risk 

estimation in high numbers of low risk persons. Therefore we compared the risk 

functions in these high-risk groups that is SBP greater than 140 mmHg, TC 

greater than 6.5 mmol/l and smoking men more than 50 years and smoking 

women more than 55 years. This was also done for one overall high risk group, 

including all high-risk participants. 

 

Discrimination 

The discriminative predictive accuracy of each risk function was assessed by 

constructing a receiver operator characteristic curve. The area under the 

receiver operator characteristic curve is the probability that a person who 

experiences an event will have a higher risk score than a person who does not 

experience an event.  

 

Calibration 

Next, the prediction capability of each model was calibrated. In deciles from low 

to high risk, the estimated events were compared to the actual observed number 
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of events. The Lemeshow-Hosmer test was used to test the goodness of the 

calibration.14 Values exceeding 20 indicate significant lack of calibration (P 

<0.01).15 

 

Differences in numbers and risks of participants eligible for treatment. 

Finally, we assessed whether differences in performance between the risk 

functions has consequences in terms of differences in numbers of participants 

who would be eligible for blood pressure and/or cholesterol lowering drug 

treatment. Drug treatment is recommended for persons with an absolute 

cardiovascular death risk ≥10% in 10 years.16 Percentages of the study population 

eligible for treatment according to Framingham and SCORE were compared. 

Furthermore, we compared calculated risks of this eligible group to observed 10-

year risks. An analogous procedure was executed with a threshold of 5% 

cardiovascular death risk, which is the recommended cutoff level for treatment 

of the European guideline.17 Participants with previous myocardial infarction 

were excluded from the data because both risk functions were not suited for 

people with CVD. The data analysis was performed with SAS version 8 (e). (SAS 

Institute Inc., Cary, North Carolina, USA). 

 

ResultsResultsResultsResults    

The MP-CVDRF cohort included 40 316 participants, 18,814 (47%) men and 

21,502 women. After exclusion of 187 persons due to missing mortality data and 

410 because of a history of myocardial infarction, the analysed cohort consisted 

of 39,719 participants. Mean age was 40.8 (SD11.0) years, mean SBP was 120.1 

(SD 15.4) mmHg, mean diastolic blood pressure was 76.0 (SD 10.3) mmHg. The 

prevalence of hypertension was 8% in men and 6% in women. Mean TC level 

was 5.5 mmol/l (SD 1.1), mean TC/HDL ratio: 4.7 (SD 1.7). Of all men 40% 

smoked; for women this was 39%. Mean BMI in men was 24.9 kg/m2 and in 

women 24.3 kg/m2. During follow-up, 256 participants died from a CVD, 189 

men and 67 women. Follow up time was 10 years.  
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Discrimination.  

The discriminative predictive accuracy of the Framingham Heart study model 

was similar to the SCORE model (Table 1). The Framingham and SCORE model 

both discriminated better in the whole population, compared to the 

discrimination in the different high-risk groups.  

 

Table 1 Area under the receiver operating characteristic curves of the 

Framingham and the SCORE risk function. 

 FraminghamFraminghamFraminghamFramingham    SCORESCORESCORESCORE    

All 0.86 (0.84-0.88) 0.85 (0.83-0.87) 

All high risk subjects 0.80 (0.77-0.82) 0.75 (0.72-0.78) 

SBP >140 mmHg 0.79 (0.75-0.83) 0.76 (0.72-0.81) 

TC >6.5 mmol/l 0.81 (0.77-0.85) 0.78 (0.73-0.82) 

Smokers (men >50 years, women >55 years) 0.69 (0.65-0.74) 0.62 (0.55-0.68) 

 

Calibration 

The Framingham goodness of fit was 64, and for SCORE this was 35, both 

exceeding the limit of 20, under which the outcome is considered acceptable 

(Table 2). The SCORE model performed slightly better than the Framingham 

model in the ‛all high-risk’ participants and in participants with TC greater than 

6.5 mmol/l. In participants with SBP greater than 140 mmHg, the Framingham 

model performs better as well as in the smoking participants.  

 

Table 2 Lemeshow-Hosmer test (actual and observed risks compared) for the 

different risk functions and risks groups, expressed in goodness of fit 

(<20 is considered acceptable). 

 FraminghamFraminghamFraminghamFramingham    SCORESCORESCORESCORE    

All 64 35 

All high risk participants 41 40 

SBP >140 mmHg 15 21 

TC >6.5 mmol/l 28 20 

Smokers (men >50 years, women >55 years) 15 41 

 



 

Comparison between the Framingham and the SCORE model 39 

Differences in numbers and risks of participants eligible for treatment 

The Framingham model yielded a drug therapy recommendation for 0.7% and 

the SCORE model for 0.4% of the study population. In the high-risk group, 

among participants considered eligible for initiation of treatment according to 

the SCORE risk model, the observed risk was 10.2%, and 6.2% using the 

Framingham model (Table 3). When we applied the treatment threshold 

recommended in the European guideline (>5%), the actual risks were closer to 

the threshold. In those eligible according to the SCORE model, the observed risk 

was 5.9%, and using the Framingham model this was 5.4% (Table 3). 

 

Table 3 Numbers of high-risk participants assigned to treatment (risk 

threshold >10% and >5%) according to the different risk functions and 

risk percentages of those assigned. 

 AliveAliveAliveAlive    DeadDeadDeadDead    TotalTotalTotalTotal    Risk of those assigned (%)Risk of those assigned (%)Risk of those assigned (%)Risk of those assigned (%)    

Threshold >10%     

Framingham 272 18 290 6.2 

SCORE  141 16 157 10.2 

Threshold >5%     

Framingham 1,409 81 1,490 5.4 

SCORE 1,070 67 1,137 5.9 

 

DiscussionDiscussionDiscussionDiscussion    

In this Dutch study population, both the Framingham and SCORE risk functions 

predicted higher risk scores in those who suffered from a CV event. The 

estimates of absolute CV risk by both functions were disappointing, although the 

SCORE risk function performed slightly better. Risks of participants eligible for 

drug treatment according to SCORE were closer to the 10% threshold for 

treatment than those eligible according to Framingham.  

The applicability of the Framingham prediction model has been evaluated in 

several European countries, generally indicating an overestimation of coronary 

risk18-24 although in the Czech Republic, the model underestimated coronary 

artery disease.25 The applicability of the SCORE has recently been studied in 

some European countries. In Austria, the SCORE model for low-risk regions 
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overpredicted mortality rates.26 In Germany, the SCORE for high-risk regions 

overestimated absolute risks as compared with the Framingham risk function 

and mortality statistics.8 In a third comparison, the SCORE model 

underestimated risks as compared to the Framingham and FINRISK models in a 

South Asian population in the United Kingdom.27  

 

These results as well as our outcomes show that risk functions derived from 

another population tend to overestimate risk in lower risk populations than the 

original one and tend to underestimate risk in higher risk populations. Every 

risk function has two parts, that is, an estimate of the population risk and an 

estimate of the influence of the individual risk factors on a person’s relative risk. 

For the latter, it is shown that risk factor effects do not differ to a great extent 

between different populations.28 

 

To improve the estimate of the population risk, calibration with local data has 

been advised by the Framingham investigators and the SCORE group. We 

calibrated the SCORE risk function which showed a better absolute risk estimate 

than the use of the uncalibrated Framingham risk function.  

 

Limitations 

Some limitations of this study need to be addressed, one of which is the 

relatively low number of events (256) in this relatively young cohort (20-60 

years of age). The majority of the deaths are in the highest risk decile, 

influencing the reliability of the outcomes of the Lemeshow-Hosmer test.  

The purpose of this study was to compare one of the Framingham risk functions 

of 1991, formerly in use in the Netherlands, to the currently used SCORE risk 

function. Since 1991, when this Framingham function was published, new 

versions of this function were published, which might perform better. 

 

Finally, the endpoints of the study population were slightly different from the 

Framingham study population. However, the different risk factors have, in 
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general, the same impact on the different cardiovascular endpoints and therefore 

we assume that our results remain valid.  

 

Implication 

If one risk function is replaced by another, validation is important in view of the 

consequences for individual predicted risks, treatment, the costs of treatment 

and the prevention of CVD. One has to weigh the three studied properties 

against the main purpose of the risk function to evaluate whether the change of 

risk function is an improvement. If risk functions are incorporated in a 

guideline, where absolute risk thresholds are a guide to drug treatment decisions 

in an individual patient, calibrating features are most important, but often not 

accurate in the whole range of risks present in a population. Therefore, 

prediction ability around the cut-off threshold for treatment should be judged. 

For the Netherlands, the SCORE risk function performs best in this respect 

compared to the Framingham risk function. If the SCORE risk function will be 

used in other European guidelines, it is advisable to compare this function to the 

function already in practice applied and to focus on calibrating features around 

the clinical relevant risks.  

 

If risk functions are part of a guideline, CVD prevention by risk estimation will 

only improve as the guidelines are implemented in daily care, which does not 

seem to be so, as is described for coronary heart disease patients.29 
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AbstractAbstractAbstractAbstract    

Background: little is known about strategies used to inform patients about their 

risk of cardiovascular disease, therefore this study aimed to gain insight into the 

methods used in general practice.  

Methods: postgraduates training for general practitioner (n=17) observed to 

cardiovascular risk management (CVRM) consultations using a structured 

checklist.  

Results: the 17 trainees observed 42 CVRM consultations. In 67% of the patients 

the main reason for the consultation was hypertension. In 71% of the 

consultations the CVRM risk table was used to estimate the risk. In 57% of the 

consultations the table was also used to explain the risk and in 31% of all 

consultations the absolute risk was mentioned. Sixteen patients received drug 

treatment advice; in 25% of these consultations 'increased risk' was used as 

argument, and in 25% the colour from the risk table was used. In 26 patients no 

medication was recommended; in 42% of these consultations this was justified 

by using the table. When explaining the likely impact of medication, in 63% of 

the consultations the absolute risk reduction and/or the colour from the table 

was used.  

Conclusion: in general practice, in most CVRM consultations the cardiovascular 

risk table is used. When explaining cardiovascular risk and advising on drug 

treatment, the numbers or the colours from the table are often used, as are 

qualitative terms such as ‘increased risk’ and ‘decreased risk’. Improving the way 

information on cardiovascular risk is conveyed to the patient could improve 

quality of CVRM consultations and patient compliance with the advice given.  
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IntroductionIntroductionIntroductionIntroduction    

Cardiovascular diseases (CVD) are a major cause of morbidity and mortality and 

of a reduction in quality of life. In the Netherlands, in 2007 more than 40,000 

persons died due to CVD.1 During the last 20 years, mainly due to prevention 

and improvements in curative care, there has been a declining trend in age-

adjusted mortality due to CVD.1,2 In the past, risk factors for CVD were treated 

separately based on the level of the individual risk factor.3,4 The current 

guidelines recommend to identify several risk factors simultaneously and then to 

determine treatment based on the level of absolute cardiovascular risk. 

However, in daily practice this strategy is not always followed.5,6 

According to the multidisciplinary Dutch guideline for Cardiovascular Risk 

Management (CVRM), compiled by the Dutch College of General Practitioners 

(NHG), a risk profile (identification of all risk factors) should be made for all 

patients with possible increased cardiovascular risk.7 The guideline includes a 

risk table that is derived from the Systematic Coronary Risk Evaluation (SCORE) 

table, adapted to the Dutch situation. Using this risk table the 10-year absolute 

risk of death from CVD can be estimated in persons without CVD or diabetes.8-10 

Based on the extent of this risk, a decision can be made whether or not to start 

drug treatment.  

There are several ways to inform patients about their risk of CVD and the likely 

effect of medication on this risk. However, little is known about how patients in 

Dutch general practice are informed about their cardiovascular risk. The 

REACTIE study was designed to examine which terms are used when explaining 

cardiovascular risk and when giving treatment advice to the patient. 

 

MethodsMethodsMethodsMethods    

Study design  

Doctors doing their vocational training to become general practitioners 

(hereafter called ‘trainees’; n=17) were contacted via the General Practice 

training institute in Utrecht. In this cross-sectional study, the trainees observed 
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CVRM consultations undertaken by the GP or the practice-nurse in the 

particular practice where they followed their training. In patients in whom it 

was considered necessary to create a risk profile (e.g. due to blood pressure, 

cholesterol, smoking, etc.) the GP and/or the practice-nurse were asked to plan 

this so that the trainee could observe and register the consultation. For this, all 

trainees used a structured checklist and were instructed not to show the 

checklist to the GP or practice-nurse prior to the consultation.  

The study was approved by the Medical Ethics committee of the University 

Medical Center Utrecht.  

 

Study population  

For the present study, the trainees were asked to observe consecutive persons 

aged 40 years and older who visited the GP or practice-nurse (during the study 

period) for a risk profile. According to the CVRM guideline, reasons for creating 

a risk profile are: 1) systolic blood pressure of at least 140 mmHg, 2) cholesterol 

of at least 6.5 mmol/l and/or 3) male smokers aged ≥50 years or women smokers 

aged ≥55 years, and 4) CVD or diabetes in the past.  

In the first three groups the objective is primary prevention and the 

cardiovascular risk table is used to estimate the likelihood of cardiovascular 

mortality. If the patient has a history of CVD or diabetes a risk profile is created, 

but treatment is not determined using the risk table.  

Patients with insufficient command of the Dutch language or incapable of giving 

informed consent were excluded from the study.  

 

Checklist  

The structured checklist was used during observation of the CVRM consultation 

to gain information on four specific items: 1) the reason for the consultation, 

2) the way in which the risk was explained, 3) the arguments used to start 

medication or not to start medication, and 4) the explanation about the likely 

effect of medication on cardiovascular risk (Figure 1).  

Use of the following items, terms and concepts were also registered: the colours 

from the table, qualitative terms such as 'high risk’ and quantitative terms 
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1. Rea1. Rea1. Rea1. Reason for creating a risk profileson for creating a risk profileson for creating a risk profileson for creating a risk profile 

a) Raised blood pressure 
b) Raised cholesterol 
c) Smoking 
d) Overweight 
e) Familial propensity 
f) Cardiovascular disease <6 
months ago 

g) Others, 
   namely ... 

 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

 

◊ yes   ◊ no 

 

2. Explanation of risk2. Explanation of risk2. Explanation of risk2. Explanation of risk  

Use of risk table from CVRM 

guideline 

◊ yes   ◊ no 

How is the risk explained?  

a) No increased risk (or using 
similar words/terms) 

b) Increased risk 
c) Relative increased risk 
d) Level of absolute risk 
e) Colour from the risk table  
f) Others,  
   namely ... 

 

◊ yes   ◊ no 

 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

3. Explanation of medication3. Explanation of medication3. Explanation of medication3. Explanation of medication  

Advice to start medication ◊ yes   ◊ no 

If yes: which of these arguments  were used to start If yes: which of these arguments  were used to start If yes: which of these arguments  were used to start If yes: which of these arguments  were used to start 

medication?medication?medication?medication? 

a) Increased risk  
b) Relative increased risk 
c) Absolute increased risk  
d) Colour from the table 
e) Possible risk reduction through 
medication 

f) Others,  
   namely ... 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

 

◊ yes   ◊ no 

 

If no: which of these arguments were used to not If no: which of these arguments were used to not If no: which of these arguments were used to not If no: which of these arguments were used to not 

start medication?start medication?start medication?start medication? 

a) Moderate relative increased risk 
b) Moderate absolute increased risk  
c) Colour from the table 
d) Moderate possible reduction in 
risk through mediation  

e) Others, 
   namely ... 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

 

◊ yes   ◊ no 

 

 

4. Discussion on the effect of 4. Discussion on the effect of 4. Discussion on the effect of 4. Discussion on the effect of 

medication medication medication medication     

◊ yes   ◊ no 

If yes: which of these arguments were used ?If yes: which of these arguments were used ?If yes: which of these arguments were used ?If yes: which of these arguments were used ? 

a) Reduction in risk  
b) Reduction in relative risk 
c) Reduction in absolute risk 
d) Number needed to treat 
e) Reduction indicated using 
table and explained with 

numbers 

f) Change in color due to 
treatment, indicated in the 

table  

g) Increased life expectancy  
h) Others, 
   namely ... 

 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

◊ yes   ◊ no 

 

 

◊ yes   ◊ no 

 

 

◊ yes   ◊ no 

◊ yes   ◊ no 

5. Patient’s response5. Patient’s response5. Patient’s response5. Patient’s response     

Patient will start medication:Patient will start medication:Patient will start medication:Patient will start medication:     

  ◊   Yes, prescription made 

  ◊   Probably, no prescription made 

  ◊   No, probably not 

  ◊   No, definitely not 

 

 

  

6. What is the h6. What is the h6. What is the h6. What is the highest level of education ighest level of education ighest level of education ighest level of education 

achieved by  the patient?achieved by  the patient?achieved by  the patient?achieved by  the patient? 

  ◊   Education not completed 

  ◊   Basic education 

  ◊   Lower or preparatory professional education  

  ◊   General education 

  ◊   Higher general education 

  ◊   Higher professional and scientific education  

 

 

 

 

 

 

Figure 1 Checklist used during the CVRM consultations 
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mentioning the size of the absolute risk or relative risk, and ‘numbers needed to 

treat’ (NNT). In addition, information on age, gender and highest education level 

achieved were registered by the observer, as well as the patient’s response to the 

advice concerning medication.  

 

Data analysis 

Frequency of the items, terms and concepts used by the GPs and practice-nurses 

during the CVRM consultations were calculated using SPSS version 15.0.  

 

ResultsResultsResultsResults    

Of the 42 trainees invited to participate in the REACTIE study, 17 (40%) 

participated and together observed 42 CVRM consultations. Six trainees 

reported they were unable to complete the tasks, because in the practice where 

they trained no CVRM consultations were done by the GP or practice-nurse.  

Of the 42 observed consultations, 71% were carried out by the practice-nurse, 

21% by the GP, and 7% by the practice-assistant. Of those conducting the 

consultations 80% were women. The average age of the patients was 56.8 (SD 

14.8) years, 50% were female, 77% had completed at least secondary education 

and of these 39% had completed higher general education.  

 

Reasons for creating a risk profile    

In 67% of the patients hypertension was the reason to create a cardiovascular 

risk profile, followed by positive family history of CVD (31%) and raised 

cholesterol (26%) (Table 1). Other reasons were CVD in the past, the patient’s 

own request, annual review of risk factors, and familial hypercholesterolemia. 

In 30 (71%) of the CVRM consultations, the risk was calculated using the CVRM 

risk table, i.e. 26 times the actual guideline was used and 4 times the digital 

version at the NHG website or at www.kiesbeter.nl was used. These tables were 

used about the same number of times by the GPs, practice-nurse and practice-

assistants.  
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Table 1 Reasons for CVRM consultation in patients at increased risk (n=42) 

ReasonReasonReasonReason    NumNumNumNumber  (%)ber  (%)ber  (%)ber  (%)    

Hypertension 28 (67) 

Raised cholesterol 11 (26) 

Smoking 3 (7) 

Overweight 3 (7) 

Positive family history 13 (31) 

Cardiovascular disease >6 months ago  1 (2) 

Other reasons  9 (21) 

 

Explanation of cardiovascular risk  

In 24 (57%) of the consultations an explanation was given using the risk table: in 

13 (31%) consultations the absolute risk level was mentioned and in 9 of these 

cases the colour from the table was also used, in 8 (19%) consultations only the 

colour from the table was used, and in 3 (7%) cases the absolute risk at increased 

age was mentioned (Table 2). In the remaining 18 consultations the table was 

not used at all: in 3 (7%) consultations no explanation was given about the level 

of risk, and in 10 (24%) consultations the patient was told that there may (or 

may not) be an increased risk, but no explanation was given about the level of 

risk. In the remaining 5 consultations the table was not used for the following 

reasons: 3 patients had suffered CVD (for this group the risk table is not 

applicable), in 1 patient the ‘relative risk’ was mentioned (this is not derivable 

from the table) and in another patient the reason was not specified.  

 

Table 2 Explanation of cardiovascular risk to the patient (n=42) 

MethodMethodMethodMethod    Number (%)Number (%)Number (%)Number (%)    

Use of the table 24 (57) 

Level of absolute risk 

- in combination with colour from the table 

13 

9 

(31)  

(21) 

Colour from the table only 8 (19) 

Level of absolute risk at increased age  3 (7) 

Without use of the table 18 (43) 

No explanation given about risk level  3 (7) 

Increased risk/no increased risk (no numbers given)  10 (24) 

Table not used because of history of DM or CVD  3 (7) 

Level of relative risk 1 (2) 

Others 1 (2) 
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Arguments used during medication advice  

A total of 16 patients (38%) received advice to start use of medication (Table 3a), 

in 4 of these patients (25%) a 'high risk' was the only argument mentioned. The 

colour from the risk table was mentioned 4 (25%) times: 1 (6%) time only the 

colour, and 3 (19%) times in combination with a reduction in risk through 

medication and in 2 of these latter cases no information was given about the size 

of the decrease. Furthermore, in 6 consultations only the possible reduction in 

risk through medication was mentioned; in 3 of these latter consultations the 

reduction was quantified.  

The remaining 26 (62%) patients were advised not to start medication (Table 

3b). In this group the tables were used 11 (42%) times: 2 (4%) times only the 

absolute level of the risk was mentioned, 8 times (15%) the colour from the table 

of which 5 (19%) times in combination with the level of absolute risk and 1 time 

(4%) the level of absolute risk in combination with a non-quantified reduction 

in risk. Five (19%) patients received no explanation at all. 

 

Table 3a Arguments used when discussing medication advice (n=16) 

Method used with advice to START medicationMethod used with advice to START medicationMethod used with advice to START medicationMethod used with advice to START medication    Number  (%)Number  (%)Number  (%)Number  (%)    

Increased risk, without giving numbers 4 (25) 

Level of relative risk 0  

Level of absolute risk 0  

Colour from the table only  1 (6) 

Colour from the table and risk reduction through medication 

(not quantified) 

2 (13) 

Colour from the table and risk reduction through medication 

(quantified)  

1 (6) 

Possible risk reduction through medication (not quantified) 3 (19) 

Increased risk, risk reduction through medication (quantified) 3 (19) 

No explanation given 1 (6) 

Others:  

Due to hypertension 

 

1 

 

(6) 
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Table 3b Arguments used when discussing medication advice (n=26) 

Method used with advice NOT to use medicationMethod used with advice NOT to use medicationMethod used with advice NOT to use medicationMethod used with advice NOT to use medication    Number (%)Number (%)Number (%)Number (%)    

Moderate increased risk, without giving numbers 2 (8) 

Level of relative risk 0  

Level of absolute risk 2 (8) 

Colour from the table only  3 (12) 

Colour from the table and level of absolute risk 5 (19) 

Level of absolute risk and moderate reduction through medication 

(not quantified) 

1 (4) 

No explanation given 5 (19) 

Others: 

Lifestyle advice only  

Patient already has medication 

Not specified 

 

5 

2 

1 

 

(19) 

(8) 

(4) 

 

Explaining the effect of medication  

In 15 of the 16 patients who received advice to start medication the effect of 

medication was discussed (Table 4). To explain the effect of medication the risk 

table was used 10 times (63%) (3 times using a digital version), and 5 times 

(31%) a non-quantified decrease in the risk was mentioned. The term ‘numbers 

needed to treat’ (or an explanation of this term) was not used.  

 

Table 4 Discussion on the effect of medication (n=16) 

MethodMethodMethodMethod    Number (%)Number (%)Number (%)Number (%)    

No explanation given 1 (3) 

Reduction in risk, without numbers 5 (31) 

Reduction in terms of relative risk  0  

Reduction in absolute risk as indicated in risk table 6 (38) 

Change in the colour from the table  3 (19) 

Reduction in absolute risk and as indicated by the colour in table 1 (3) 

Increased life expectancy  0  

Number needed to treat 0  

 

Patient response  

All patients who received advice to start medication agreed with this 

recommendation, and 56% of this group received a prescription immediately.  
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DiscussionDiscussionDiscussionDiscussion    

Based on systematic observation of 42 CVRM consultations in general practice, 

this study shows that the SCORE risk table from the CVRM guideline was used 

in almost three quarters of the consultations. In more than 50% of the 

consultations the risk was explained using the absolute risk or the colour from 

the table. When medication was recommended the table was used in 25% of the 

consultations, and to discourage use of medication in almost 50% of the 

consultations. To explain the effect of treatment, the decrease in terms of 

absolute risks or colours from the table were used twice as often (63%) as a 

decrease in risk using non-quantitative terms (31%).  

Three years after the introduction of the CVRM guideline the risk table is used 

in a significant number of consultations for estimation and interpretation of risk, 

medication counselling, and risk reduction by medication. In 67% of the 

consultations hypertension was the reason for risk profiling; this is probably 

because the regular 3-monthly blood pressure check (carried out by the practice-

nurse or practice-assistant) is easily converted to a CVRM consultation. For 

people with elevated cholesterol and older smokers (according to the guideline 

both an indication for risk profiling), the step towards a CVRM consultation is 

less obvious. However, in these patients there is certainly health benefit in 

making a risk profile and estimating the risk of CVD.  

The level of absolute risk and colours from the table were used more often than 

the relative risks. Reasons for this may be that the concept of relative risk is not 

so familiar to GPs or practice-nurse, or they do not expect patients to understand 

it. In addition, the table (absolute risks and/or colours from the table) was used 

more often when advising not to use medication (42%) than when 

recommending the use of medication (25%). This is probably because the 

absolute 10-year mortality risks seem to be relatively low. Therefore, these 

numbers may be used more often when there is no treatment indication (“your 

risk of death is only 3%”) than in the presence of a treatment indication (“your 

risk of death is 7%”). An alternative is to use the table in which the absolute 

rates on morbidity and mortality are presented (in the Appendix of the CVRM 

guideline).7 In that case, the mortality risk of 7% then becomes a 13% risk of 
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morbidity and mortality and this gives patients a more convincing argument to 

use medication. Other arguments to convince patients at increased risk of the 

usefulness of medication are to use the relative risk reduction. The relative risk 

reduction of antihypertensive medication is 25%, of statins 33%, and with 

combined use 50% (see note 33 of the CVRM guideline). However, in the 

present study this argument was not used at all when explaining the effect of 

medication.  

The effect of medication on CVD risk is often explained using the table. This 

method is slightly inaccurate, because the effect of medication on blood pressure 

or cholesterol level is not simply the opposite of the risk that these factors 

present. A better method of explaining the effect of medication could be to give 

the relative and absolute risk reduction (in relation to various baseline risks) of 

antihypertensive and cholesterol-lowering medication.  

Dutch studies have shown that the information supplied by the GP on the basis 

of, for example, the CVRM cardiovascular risk table, is not sufficiently 

understood by patients11,12; it is worthwhile to explore the reasons for this. Our 

study does not show that one particular method is superior in terms of patient 

understanding and compliance. In all cases where advice was given to start 

medication this was followed (the patient will start or is likely to start), 

irrespective of which method was used to explain the risk of CVD or the effect 

of medication. The fact that many patients are prepared to start medication but 

do not receive a prescription is because the practice-nurse or practice-assistant 

recommend the use of medication, but do not provide a prescription.  

 

Study limitations  

The study is relatively small which limits its accuracy. In addition, our data may 

be an overestimation of the actual use of methods used to inform patients about 

the risk of CVD in the Netherlands, because the observations were made in 

general practices where the study may be easier to conduct because the CVRM 

guideline was already well implemented. 
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In summary, in most CVRM consultations the SCORE risk table is used to 

provide information about CVD risk; in addition, the absolute risk and colours 

from the table are used to explain the risks and the likely effect of medication on 

these risks, whereas the relative risk, relative risk reduction and numbers 

needed to treat were not mentioned. The current guideline seems to lack advice 

on the best way to inform patients about their risk of CVD. If more attention is 

paid to this item in future versions of the guideline, patients might become more 

involved in the decision-making process regarding risk therapy and thereby 

increase their compliance.  
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AbstractAbstractAbstractAbstract    

Objective: several guidelines for hypertension and cardiovascular risk 

management recommend an electrocardiogram (ECG) in hypertensive subjects 

to improve risk prediction. We estimated the prevalence of clinically relevant 

ECG abnormalities and the number needed to screen (NNS) with a routine ECG 

to prevent the occurrence of one death in the next ten years conditional on 

adequate treatment and follow-up.   

Methods: the study population comprised 866 hypertensive participants 

recruited from the Utrecht Health Project (UHP), a dynamic population study in 

Utrecht. Baseline measurements included an ECG and the risk factors that 

enable a SCORE risk estimation for each subject. ECGs were interpreted using 

MEANS for computerized recognition of ECG abnormalities. NNS to prevent 

one death was computed by the reciprocal of the prevalence of the ECG 

abnormalities multiplied by number needed to treat to prevent one death when 

the ECG abnormality is managed according to the prevailing clinical guidelines. 

Results: the population comprised 46% men with a mean age of 53.2 years (SD 

11.5). The prevalence of ECG abnormalities was 4.5% (n=39, 95%CI 3.1-5.9). 

Prevalence of AF or prior MI was 2.1% (95%CI 1.1-3.0) and of other ECG 

abnormalities related to future CVD risk 2.7% (95%CI 1.6-3.7). NNS to prevent 

one death from CVD within ten years was estimated at 1,000 (95% CI 750-

1,400). 

Conclusion: our findings support the existing recommendations to routinely 

record an ECG in unselected hypertensive subjects since the prevalence of 

relevant abnormalities is considerable and NNS to prevent one death is 

comparable to other widely accepted tests.  
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IntroductionIntroductionIntroductionIntroduction    

The last decade, prevention of cardiovascular (CV) disease in hypertensive 

subjects has improved substantially and became more feasible after the 

introduction of the SCORE risk charts for cardiovascular risk management.1 The 

absolute risk of developing CVD in the next 5 or 10 years can easily be 

calculated based on major prognostic risk factors including age, gender, smoking, 

systolic blood pressure and lipid levels and patient-tailored treatment can be 

initiated based on that risk. According to several guidelines on cardiovascular 

disease prevention2 and the management of arterial hypertension3-5, an 

electrocardiogram (ECG) could further fine-tune CVD risk calculation and has 

been put forward as a mandatory component of risk assessment in patients 

known with hypertension.6 When clinically relevant findings such as Q waves 

suggestive for prior (silent) myocardial infarctions (MI) or atrial fibrillation (AF) 

are diagnosed with that ECG appropriate treatment should be initiated. 

Furthermore, the recent cardiovascular disease prevention guidelines of the 

European Society of Cardiology cardiovascular (ESC) recommend to manage 

subjects with a low (<4%) cardiovascular mortality risk based on the SCORE, but 

with left ventricular hyperthrophy (LVH) on the ECG as individuals at increased 

(5-9%) CV mortality.2,7 In contrast, in some guidelines such as the Joint British 

Societies’ guidelines on prevention of cardiovascular disease in clinical practice 

and the Clinical Practice Guideline for Cardiovascular Risk Management in the 

Netherlands do not recommend an ECG in hypertensive subjects.8,9 

In addition, ECG findings such as right and left bundle branch blocks (BBBs), 

ST-segment and/or T-wave abnormalities and second and third degree 

atrioventricular (AV) blocks have been found to consistently predict future 

cardiovascular events in the population at large.10-12 Although the relative risk of 

CVD of these latter abnormalities are of similar magnitude as that of LVH, these 

other ECG findings have not been mentioned in the guidelines. Since all the 

aforementioned abnormalities have prognostic and potential therapeutic 

consequences, they are of clinical relevance. 
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We set out to estimate the prevalence of ECG abnormalities requiring therapy 

(prior MI, AF) and other abnormalities that could shift a person with low CVD 

risk to a higher risk (LVH, left and right BBBs, ST-segment and/or T-wave 

abnormalities and second and third degree AV blocks). Furthermore, we 

estimated the number needed to screen with ECG to prevent one death from 

occurring within the next ten years in case detection of ECG abnormalities 

would lead to optimized treatment.  

MethodsMethodsMethodsMethods    

The Utrecht Health Project 

ECGs were obtained from subsequent participants of the Utrecht Health Project 

(UHP) recruited from April 2000 to January 2007. The UHP is an ongoing 

dynamic population study initiated in a newly developed large residential area 

in Leidsche Rijn, part of the city of Utrecht.13 All new inhabitants were invited 

by their general practitioner to participate in the UHP. Written informed 

consent was obtained and an individual health profile (IHP) was made by 

dedicated research nurses. The UHP study was approved by the Medical Ethical 

Committee of the University Medical Center, Utrecht, The Netherlands.  

 

Population 

The UHP consists of 6,542 participants. Patients known with a previous clinical 

diagnosis of cardiovascular diseases or diabetes mellitus (372 subjects) were 

excluded from the analysis since these patients should receive maximal risk 

factor management irrespective of other risk factors, including abnormal ECG 

findings.14 Of the remaining 6,170 subjects, information of a SCORE risk 

estimate was available for 2,384 subjects; the other 3,786 subjects were either 

under 37 years (n=3,048) and thus the SCORE risk was not applicable or 

information on smoking habits, blood pressure or cholesterol was not available.  

 

Blood pressure measurement and definition of hypertension 

Blood pressure was measured at the dominant arm with an Omron M4 device 

for adults and the Omron 711 (40S) device for children. The cuff sizes were 
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adjusted to the arm circumference. Blood pressure measurements were taken 

twice in sitting position with two minutes in between at a single occasion. The 

mean of both measurements was used for risk estimation. Hypertension was 

defined as systolic blood pressure (SBP) >140 mmHg or diastolic blood pressure 

(DBP) >90 mmHg or presence of hypertension or use of hypertensive medication 

recorded in the general questionnaire of the UHP or in the medical records of 

the general practitioner participants before participation in the UHP. 

 

Other risk factor measurement and risk assessment 

All subjects went through a general health questionnaire with a trained nurse, 

and information was obtained on medical history, current drug use and lifestyle. 

Height and weight were measured. Serum cholesterol and serum glucose were 

measured on a Synchron LX20 (Beckman).  

The SCORE prediction model estimates the absolute risk of cardiovascular death 

for subjects aged 40 to 65 years based on an individual’s age, sex, systolic blood 

pressure, smoking, cholesterol/HDL cholesterol ratio as described elsewhere.14 

Each individual was categorised based on the estimated 10 year risk into <4%, 

5-9% and ≥10% categories according to the ESC guidelines.2 For the present 

analysis, risk estimates for participants aged 37 to 39 years were calculated as if 

they were 40 years of age and for participant aged 65 years or over, risks were 

calculated as if they were 65 years of age.  

 

ECG coding and classification 

In all participants of the UHP a 12-lead ECG at rest was made and data were 

digitally stored. Each ECG was analyzed by the Modular ECG Analysis System 

(MEANS) as described and evaluated in detail earlier.15,16 Measurements were 

derived from the representative complex that results from selective averaging of 

dominant beats.17 The diagnosis from the MEANS analysis were categorised into 

four groups: no abnormality, possible, probable and definite abnormalities. We 

dichotomized the outcomes based on the results of a previous validation study 

into absence of abnormality for ‘no’ and ‘possible’ and presence of abnormality 

for ‘probable’ and ‘definite’.18 As MEANS has been reported to overestimate the 
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presence of myocardial infarction, only ECGs with ‘definite MI’ were considered 

positive.  

 

Data analysis 

We calculated prevalence rates with corresponding 95% confidence intervals 

(CI). Prevalence of LVH and other ECG abnormalities (right and left BBB, ST-

segment and/or T-wave abnormalities and second and third AV blocks) that 

could shift a person with low CVD risk to a higher risk category were described 

across predefined risk subgroups, i.e. in those with a SCORE risk of <4%, 5-9% 

and ≥10%. 

The number needed to screen to prevent one CVD death within 10 years was 

computed based on the reciprocal of the prevalence of abnormalities (multiplied 

by 100) multiplied by the numbers needed to treat (NNT) to prevent one CV 

death as detailed elsewhere.19 The NNT is the (reciprocal of the risk difference) 

times 100. The risk difference is the decrease in absolute risk as result of therapy.  

 

Number needed to screen = 
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The starting point for the calculation is a rather conservative estimate of an 

absolute ten year CVD mortality risk for MI and AF of 7.5%.20-23 A similar risk 

estimate of 7.5% was assumed for those subjects in whom presence of ECG 

abnormalities caused a shift from being a low risk patient (<4%) to a higher risk 

patient (5-9%). Furthermore, based on the assumption that optimal risk factor 

management treatment during ten years will reduce the CV mortality risk by 

30%24-26, this leads to a risk difference of 30% of 7.5 = 2.25%, translating into a 

NNT to prevent one CV death of 44. Thus, the number needed to screen can be 

calculated as [100*1/(prevalence ECG abnormalities)] * 44. Analyses were 

performed using SPSS for windows, Version 14.0.  
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ResultsResultsResultsResults    

General characteristics of the study population are given in table 1. 

Hypertension was present in 866 (36.3%) of the 2,384 subjects. Hypertension 

was based on the UHP registry initial blood pressure measurements in 78.3% of 

this group and in 21.7% based on information from the questionnaire or the 

general practitioner’s medical records. In this hypertensive population, mean 

SBP and DBP were 147.8 and 89.6 mmHg, respectively. 

 

Table 1 General characteristics of study population (n=866) 

    MeanMeanMeanMean    SDSDSDSD    

Age (years) 53.2 11.5 

Men (%) 54.2  

SBP (mmHg) 147.8 17.4 

DBP (mmHg) 89.6 10.4 

TC/HDL ratio 4.7 1.5 

BMI (kg/m2) 27.6 4.5 

Smokers (%) 21.9  

Hypertension registered in medical record or in questionnaire (%) 21.7  

Use of BP lowering medication (%) 15.0  

SCORE risk 10 year CV mortality risk 3.6 4.4 

 

In table 2, the prevalence of ECG abnormalities is shown. The prevalence of any 

ECG abnormality was 4.7% (95%CI 3.3-6.1). The prevalence of clinically 

relevant abnormalities requiring direct drug therapy (prior MI and AF) was 2.1% 

(95%CI 1.1-3.0). Prevalence of prognostic ECG abnormalities (i.e. LVH, left and 

right BBBs, ST-segment and/or T-wave abnormalities and second and third AV 

blocks) that could shift an individual with a low CVD risk to a higher risk was 

2.7% (95%CI 1.6-3.7). Two persons had two ECG abnormalities which results in 

a prevalence based on participants of 4.5% (95%CI 3.1-5.9). 
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Table 2 Prevalence of ECG abnormalities in hypertensive subjects (n=866) 

ECG abnormalityECG abnormalityECG abnormalityECG abnormality    NNNN    %%%%    CICICICI    

Clinically relevant findings (prior MI, AF)    18 2.1 1.1-3.0 

Findings increasing risk from <4% to 5-9% risk category (LVH, 

BBB, ST-segment and/or T-wave abnormalities and AV blocks)    

23 2.7 1.6-3.7 

Total yield of possible changes in management 41 4.7 3.3-6.1 

These percentages are based on abnormalities and not subjects. The 41 abnormalities occurred 

in 39 subjects.  

 

Of all subjects with LVH, left and right BBBs, ST-segment and/or T-wave 

abnormalities and second and third degree AV blocks (n=22), 9 were in the low 

risk (<4.0%) group and thus 41% (95%CI 20.4-61.5) would be shifted to the 

higher risk category 5-9% based on the ECG findings. (Table 3). 

 

Table 3 Numbers and percentages hypertensive subjects with LVH, left and 

right BBB, ST-segment and/or T-wave abnormalities, second and third 

AV block by SCORE risk estimate (n=866).  

Risk groupsRisk groupsRisk groupsRisk groups    No ECG abnormalityNo ECG abnormalityNo ECG abnormalityNo ECG abnormality        ECG abnormalityECG abnormalityECG abnormalityECG abnormality    

 NNNN    %%%%    95%CI95%CI95%CI95%CI        NNNN    %%%%    95%CI95%CI95%CI95%CI    

<4 %  643 75.2 73.3-79.1     9999    40.940.940.940.9    20.4-61.5 

5-9% 139 16.5 14.0-19.0  10 45.5 24.6-66.3 

≥10% 62 7.3 5.6-9.1  3 13.6 *-28.0 

TotalTotalTotalTotal    (N=866)    844 100.0   22 100.0  

The bold figures indicate the number (percentage) of that group that should shift upward to the 

5-9% risk group.  

 

The number needed to screen to detect one clinically relevant ECG abnormality 

was 22 (100*(1/4.5%)), with a 95%CI of 17-32. Assuming that the number 

needed to treat to prevent one CVD death estimate was 44 (see methods 

section), the NNS to prevent one death from CVD in the coming 10 years is 

around 1,000 (22*44) (95%CI 750-1,400).  
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Table 4 Prevalence of ECG abnormalities in different studies 

*Ischaemic pattern is ST-segment and/or T-wave abnormalities suggestive of ischaemia 

 

 

ParticipantsParticipantsParticipantsParticipants    Men%Men%Men%Men%    Mean age/ Mean age/ Mean age/ Mean age/ 

rangerangerangerange    

LVH criteriaLVH criteriaLVH criteriaLVH criteria    LVH LVH LVH LVH 

prevalenceprevalenceprevalenceprevalence    

Ischemic Ischemic Ischemic Ischemic 

pattern pattern pattern pattern 

criteria*criteria*criteria*criteria*    

Ischemic Ischemic Ischemic Ischemic 

pattern pattern pattern pattern 

prevalenceprevalenceprevalenceprevalence    

Conduction Conduction Conduction Conduction 

defects (not defects (not defects (not defects (not 

BBB)BBB)BBB)BBB)    

Additional informationAdditional informationAdditional informationAdditional information    

866 (this study) 54.2 53.2 MEANS   0.6 MEANS 2.3 0.6 Hypertensive patients 

15,79836  46.7 68.0 Cornell 20.3    30.4% with DM 

47,39437  49 66.5  33.3     

40338   35-65 Sokolow-Lyon 

and Minnesota 

Code 

35 MC criteria 49  Black patients on treatment 

25039   18-75 Cornell  9    Mild hypertension ( SBP 140-

159, DBP 90-99 mmHg) 

12,86640  100 35-57 MC R wave 11 Only ST 

depression 

or elevation 

3.7 6.8 High risk patients, 63% with 

hypertension 

2,19041  53 51 Framingham 

criterion 

  3.7     



 

The potential yield of ECG screening in hypertension 69 

DiscussionDiscussionDiscussionDiscussion    

We studied the potential yield of electrocardiography as a part of cardiovascular 

risk assessment in unselected subjects from the general population with 

hypertension. The prevalence of ECG abnormalities in hypertensive patients was 

4.7% and the number needed to screen to prevent one CVD death in the coming 

ten years was estimated at around 1,000. 

Although there have been previous studies of the prevalence of ECG 

abnormalities in subjects with hypertension from the general population or in 

primary care, comparing the results with our study was complicated by 

differences in methods applied to assess ECG abnormalities, in the way 

prevalence rates were reported and by major differences in patient 

characteristics such as age and blood pressure levels, as indicated in table 4.  

It has been emphasised that early blood pressure reduction is important to 

prevent cardiovascular disease in high risk hypertensive persons.27,28 Especially 

hypertensive patients with changes in the repolarisation (ST-segment and/or T-

wave abnormalities) including minor ones, require an even more rigorous 

preventive approach.29 To identify these high risk hypertensive subjects, an ECG 

could therefore be useful as a screening tool in hypertensives or even as a 

routine assessment of cardiovascular risk in any patient, particularly men aged 

45 years and older.6,30 In our study we showed that 41% of the hypertensive 

subjects with LVH, left and right BBBs, ST-segment and/or T-wave 

abnormalities or second and third AV blocks had a low CVD risk profile 

according to SCORE but with addition of the ECG findings their SCORE risk 

could be classified as intermediate risk. While we can not speak on the value of 

an ECG as a routine assessment of cardiovascular risk in any patient, our findings 

support the view that it is a useful screening tool in persons with hypertension.  

 

Limitations and strength of the study 

To appreciate our findings, some aspects of the current study need to be 

addressed.  
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First, although we used the mean of two blood pressure measurements, we only 

used measurements during a single visit. It is known that this approach results in 

an overestimation of the prevalence of hypertension, leading to underestimation 

of the prevalence of ECG abnormalities.31 Secondly, in our study, the numbers of 

participants with ECG abnormalities were low, which could at least partly be 

attributed to the rather young mean age of the participants (mean age 53.1 years, 

range 37-91 years). Therefore the generalizability of the results to a more elderly 

population may be limited. However, young persons will be exposed to an 

increased risk for the rest of their life and this aspect should be taken into 

account when judging these results.  

Many previous studies on ECG abnormalities used manual reading of printed 

ECGs and applied the Minnesota Codes for the ECG diagnoses. Such assessment 

is partly dependent of the assessor (inter-observer bias). The computerized ECG 

analysis program we used, (MEANS) does not produce Minnesota codes and 

therefore the comparability with other studies is complicated. MEANS generates 

a computerized interpretation of signals of the ECG and is therefore 

independent of human judgement. The program was extensively validated and 

the outcomes of MEANS in population based research were at least as good as 

ECG interpretation by a trained research physician except for myocardial 

infarction (cases of anterior and interior myocard infarctions are correctly 

diagnosed in only 43% and 54% of the cases, respectively).16 In our study all 

ECG coded as definite myocardial infarctions (n=14) were reviewed by a 

physician trained in ECG assessment (FHR) the diagnosis was confirmed by this 

expert in five subjects (36%), the other 9 were incorrect diagnosed due to 

technical insufficiency. However, we used the MEANS outcomes for our study, 

since in daily practice of primary care the computerized diagnosis of a definite 

MI on the ECG will determine the treatment strategy of the physician.  

Currently, ECGs are generally not routinely recorded in hypertensive subjects in 

primary care, because of the expected low yield. In a study in 10 primary care 

internal medicine group practices in Boston, in 7,8% of 24,014 hypertensive 

patients a screening ECG was performed.32 In a questionnaire survey among 120 

Dutch general practitioners, an ECG was not often considered in the assessment 
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of a hypertensive patient.33 However, based on our conservative approach, the 

number needed to screen to prevent one death from CVD in the oncoming 10 

year is around 1,100, converted to 5 year this number is 2,200. This estimate is 

high compared to that of haemoccult screening to prevent a death from colon 

cancer (1,374 for 5 years) and comparable to that for screening for breast cancer 

through mammography to prevent a death from breast cancer (2,451 for 5 years) 

in women aged 50-59.34 NNS of Pap smear for cervical cancer is 1,140 for 10 

years.35 Compared to aforementioned tests, ECG as a screening tool in 

hypertensive persons seems to be worthwhile. Yet, formal cost effectiveness 

should be performed including sensitivity analyses with varying risk reduction 

assumption.  

In conclusion, prevalence of clinical relevant ECG abnormalities is 4.7%. The 

number needed to screen to prevent one death with ECG in patients with 

hypertension is comparable to other accepted screening tests and therefore our 

findings support the recommendation of electrocardiography in all persons with 

a diagnosis of hypertension.  
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AbstractAbstractAbstractAbstract    

Objective: guidelines for cardiovascular disease (CV) prevention recommend a 

non-pharmacological approach to reduce CV risk in those with elevated blood 

pressure. We assessed guideline adherence in hypertensives. 

Methods: this study was performed in the EPIC-NL cohort, consisting of 40,011 

men and women. At baseline from 1993 to 1997, participants completed 

questionnaires (disease history, lifestyle and diet), a physical examination was 

performed and blood samples were drawn. Differences in proportions of 

guideline targets met between aware and unaware hypertensives and between 

controlled and uncontrolled hypertensives were studied.  

Results: of 8,779 hypertensive subjects 90% was aware of their hypertension. 

They more often adhered to guidelines than unaware hypertensive subjects with 

respect to intake of poly unsaturated fat: saturated fat (38.6 vs. 33.2%), fibres 

(40.6% vs. 34.2%), BMI <27 kg/m2 (53.8% vs. 46.5%) and alcohol (79.7% 

vs.72.6%). Mean number of guideline targets met was significantly higher in 

aware hypertensives (5.0 vs. 4.9 items). Despite statistical significance, the 

magnitude of these differences was relatively small.  

Conclusion: our study suggests that prevalence of a healthy lifestyle according to 

the recommendations in guidelines is slightly better in subjects aware of 

hypertension compared to those unaware. There appears to be ample room for 

improvement in implementing the guidelines. Probably ‘care guidelines’, in 

which effective lifestyle changing communication is described, can support this 

improvement.  
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IntroductionIntroductionIntroductionIntroduction    

Hypertension is one of the most important and common cardiovascular risk 

factors1, and may account for about 30% of cardiovascular events.2 Lowering of 

blood pressure prevents occurrence of future vascular disease. Non-

pharmacological approaches for lowering blood pressure have been widely 

studied. A diet rich in fruits, vegetables, and low-fat dairy foods with reduced 

saturated and total fat have been shown to substantially lower blood pressure.3 

In addition, loss of weight, restriction of alcohol consumption and increased 

physical activity have all been shown to lower blood pressure and to lower 

cardiovascular (CV) risk.4-7 As a consequence, advice to aim for a healthy 

lifestyle is included in most guidelines on hypertension or cardiovascular risk.8-10 

After diagnosing hypertension, physicians are encouraged to communicate to 

their patients the effect of lifestyle changes on blood pressure and CV risk, 

notably restriction of alcohol consumption, weight loss, adequate physical 

activity and improvement of dietary habits. It is reasonable to expect that 

subjects with known hypertension are likely to have received healthy lifestyle 

advice and therefore have some knowledge of the relation between a healthy 

lifestyle and blood pressure hypertension. Whether this knowledge actually 

leads to a change in lifestyle remains largely unknown. In this cross-sectional 

study we evaluated whether subjects aware of their hypertension have healthier 

lifestyles, measured by meeting the targets of the Dutch Hypertension guideline 

in force at the time of the study period as compared to subjects unaware of 

hypertension but with increased blood pressure levels.11,12 As elevated blood 

pressure may be related to lifestyle, we studied hypertensive subjects only 

differing in awareness, rather than hypertensive to normotensive subjects. Our 

research question was whether awareness could be a determinant of lifestyle. In 

addition, we evaluated whether meeting the guideline recommendations differs 

according to whether or not the blood pressure level was controlled in subjects 

aware of hypertension, for it is to expect that a healthier lifestyle is related to 

better blood pressure control.  
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MethodsMethodsMethodsMethods    

Study population  

The EPIC-NL cohort consists of the two Dutch contributions to the EPIC 

(European Investigation into Cancer and Nutrition) project.13 the Prospect-EPIC 

and MORGEN (Monitoring Project on Risk Factors for Chronic Diseases) 

cohorts. The Prospect cohort includes 17,357 women and the MORGEN cohort 

consists of 22,654 men and women. Both cohorts were initiated in 1993. All 

subjects signed informed consent prior to study inclusion. Both studies complied 

with the Declaration of Helsinki. The Prospect-EPIC study was approved by the 

Institutional Review Board of the University Medical Center Utrecht and the 

MORGEN project was approved by the Medical Ethical Committee of TNO, the 

Netherlands. In brief, Prospect is a prospective cohort study among 17,357 

women aged 49–70 who participated in the breast cancer screening between 

1993 and 1997.14 The MORGEN-project consists of men and women aged 20-65 

years recruited from 3 Dutch towns (Amsterdam, Doetinchem and Maastricht).15 

From 1993 to 1997, each year a new random sample of ± 5,000 subjects aged 20-

59 years was examined in Amsterdam and Maastricht, while in Doetinchem 

respondents from another previous project (Peilstationproject), now aged 26-65 

years were re-examined for the MORGEN-project and an extra at random 

sample of subjects of 20-25 year was taken every year to add up to the age range 

of the rest of the study. In both studies, subjects who agreed to participate 

received a general and a food-frequency questionnaire (FFQ) at baseline, and 

these were handed in when they attended for a medical examination. This 

examination consisted of blood pressure assessment, anthropometry and blood 

sampling. 

 

Baseline measurements 

The general questionnaire included questions on demographic characteristics, 

presence of risk factors and chronic diseases. Coding of this information was 

standardized and merged into one database. Waist and hip circumferences, 

height and weight were measured using similar methods, and body mass index 
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(BMI) was calculated for both studies. Physical activity was assessed using a 

questionnaire, validated in an elderly population.16  

In the questionnaire, cycling and sports was registered in hours per day and 

computed to minutes per day. These figures were used for table 1. Besides sports 

and cycling, if participants stated that the type of physical activity in their 

current work was ‘heavy manual work, they were as regarded having as >30 

minutes of physical activity in table 2 and 3. 

 

Table 1 Targets for life style interventions in hypertensive subjects 

 Recommended amountRecommended amountRecommended amountRecommended amount    

Intake of carbohydrates  maximum of 33% of the total energy intake 

Intake of polyunsaturated fatty acids 

saturated fatty acids 

1:2 

Intake of fibers  minimum of 3 grams / MegaJoules 

Intake of fat  maximum of 35% of the total energy intake 

Body mass index BMI maximum of 27 kg/m2 

Intake of mono and disaccharides maximum 25% of the total energy intake 

Smoking cessation  

Regular intensive physical exercise  

Alcohol restriction  maximum if 20 grams (= 2 consumptions) per day 

Intake of cholesterol maximum of 140 mg/1,000 kilocalories; 

Salt restriction  maximum of 3-6 grams per day 

 

Education was categorized into three groups; low, average and high. Low 

education attainment included those with primary education and lower 

vocational education, average educational attainment included those with 

advanced elementary education, intermediate vocational education, higher 

secondary education and high educational attainment included those with 

higher vocational education and university. Daily energy intake was obtained 

from a FFQ containing questions on the usual frequency of consumption of 77 

main food items during the year, preceding enrollment. This questionnaire 

allows the estimation of the average daily consumption of 178 foods. The FFQ 

was validated prior to the start of the study.17,18 Sodium intake was computed 

from the mean sodium quantity in the food items mentioned in the FFQ and 

does not reflect sodium intake through added salt and therefore was not 

included in the analyses. Alcohol consumption was assessed by the general 
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questionnaire and FFQ for both studies. Through the general questionnaire 

subjects were asked whether they had ever used alcohol. Alcohol consumption 

reported at baseline was determined by multiplying the alcohol percentage of 

each beverage by the standard ethanol weight content, and divided into 

categories (0-10 grams for low, 10-20 grams for medium, 20-50 grams for raised 

and >50 grams for high). 

 

Table 2 General and lifestyle characteristics of the subjects with hypertension 

according to awareness of hypertension 

Aware (n=7Aware (n=7Aware (n=7Aware (n=7,,,,882)882)882)882)        Unaware (nUnaware (nUnaware (nUnaware (n=901)=901)=901)=901)    
 

MeanMeanMeanMean    SE of meanSE of meanSE of meanSE of mean        MeanMeanMeanMean    SE of meanSE of meanSE of meanSE of mean    

Age at recruitment 51.1 0.12  53.9 0.27 

Sex (% men) 22.2   30.3  

Body Mass Index (weight/height2) 27.1 0.05  28.0 0.15 

Smoker (%) 27.0   25.9  

Highest education (%) 

Low 

Medium  

High 

 

44.2 

38.1 

17.7 

  

 

48.2 

38.0 

13.9 

 

Mean Systolic blood pressure 135.4 0.24  160.6 0.66 

Mean Diastolic blood pressure 83.5 0.13  100.8 0.22 

Total cholesterol (mmol/l) 5.5 0.02  5.8 0.05 

Ratio total/HDL-cholesterol* 4.4 0.02  4.8 0.08 

Total carbohydrates (energy%) 45.1 0.07  44.0 0.21 

Polyunsaturated :saturated fat ratio 0.48 0.00  0.46 0.00 

Total fibres (g/M Joules) 2.9 0.01  2.8 0.02 

Total fat (energy%) 35.5 0.06  35.6 0.18 

Total mono and disaccharides (energy%) 22.7 0.07  22.2 0.21 

Physical activities (minutes/day)** 76 1  77 1 

Total alcohol(g/day) % 

Low (0-10 g) 

Medium (10-20 g) 

Raised (20-50 g) 

High (>50 g) 

 

66.0 

13.9 

16.9 

3.1 

  

 

58.3 

12.0 

24.5 

5.1 

 

Cholesterol mg/1,000kcal 113.5 0.35  115.9 1.01 

*  Based on 5,631 subjects 

** Based on 7,481 subjects 
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Table 3 Differences in percentages between aware hypertensives and unaware 

hypertensives in meeting the 1990 guidelines on a healthy lifestyle for 

hypertensive subjects and total number of achieved lifestyle targets 

(n=8,779) 

 
AwareAwareAwareAware    

n=7,882    

UnawareUnawareUnawareUnaware    

n=8,970    

DifferenceDifferenceDifferenceDifference    95% CI95% CI95% CI95% CI    

Carbohydrates <33 energy% 3.3 4.3 -1.0 -2.3 0.3 

Poly unsat. fat : saturated fat >0.5 38.6 33.2 5.4 2.0  8.8* 

Fibres >3 g/MJoule/day 40.6 34.2 6.4 3.1 9.6* 

Fat <35 energy% 45.4 43.9 1.5 -1.9 5.0 

BMI <27 (kg/m2) 53.8 46.5 7.3 3.9 10.7* 

Mono-disaccharides <25 energy% 66.4 70.0 -3.6 -6.8 - 0.4* 

Not smoking 73.1 73.3 -0.2 -3.2 2.9 

Physical activity >30 min/day 76.1 77.5 -1.4 -4.5 1.7 

Alcohol <20 g/day 79.7 72.6 7.1 4.4 9.9* 

Cholesterol <140 mg/1,000kcal 83.8 82.3 1.6 -1.0 4.1 

Number of guideline targets met 

(maximum is 10)    

5.0 4.8 0.2 0.11 0.29* 

Values are proportions adjusted for age, gender, education and energy intake obtained by 

analysis of variance.  

*significant difference 

 

Blood pressure 

In the Prospect study, systolic and diastolic blood pressures were measured twice 

during one session by a trained observer with an automated and calibrated 

oscillomat (Bosch & Son, Jungingen, Germany) in supine position with a cuff-

size of 15 by 52 cm, and the mean was calculated. In the MORGEN-study, 

measurement of systolic and diastolic blood pressure was also performed twice 

during a single session by a trained observer using a using a Random Zero 

Sphygmomanometer in supine position with a cuff-size of 12 by 23 cm. The 

mean of the two measurements was calculated. The comparability of these 

different measurement procedures have been described in more detail 

previously, concluding that this may affect comparisons between subjects pooled 

across more study centers.19 Prospect overestimated blood pressure compared 

with MORGEN. Outcomes of the Prospect study were corrected with the 

proposed values (SBP -7 mmHg, DBP -3.5 mmHg for cuff size and DBP -0.5 

mmHg for device) to account for methodological differences in blood pressure 
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measurements procedures between the two EPIC study centers.19 We defined 

hypertension according to the Dutch guideline at the time of the study (1993-

1997): diastolic blood pressure over 95 mmHg (or over 90 mmHg if their SBP 

was over 160 mmHg) and / or the use of antihypertensive medication.11,12 If the 

measured blood pressure was higher than these thresholds, but participants 

stated in the questionnaire that they were never diagnosed with or treated for 

hypertension, they were categorized as unaware hypertensives. Subjects were 

considered aware hypertensive if they stated in the questionnaire that they were 

ever diagnosed with or treated for hypertension irrespective of their currently 

measured blood pressure level. Among aware hypertensives, controlled 

hypertension was defined as a diastolic blood pressure under 90 mmHg.  

Targets for lifestyle interventions in the Dutch hypertension guideline published 

before the initiation of the cohort are provided in table 1.11,12 

Because non-pharmacological dietary advice is in principle also given to subjects 

with symptomatic CVD and with diabetes mellitus (DM) and our goal was to 

assess effect of lifestyle advice in hypertensive patients, 2,014 participants with a 

previous history of these conditions were excluded. Because of missing blood 

pressure measurements 148 participants were excluded and of 2,317 participants, 

awareness of hypertension was not recorded, leaving 35,532 participants. Of 

those, 8,779 had hypertension and were used for analysis in this study.  

 

Data analysis 

First, general characteristics are presented as means and proportions in strata of 

awareness of hypertension. Multivariable logistic analyses were performed for 

all dietary lifestyle targets with adjustment for age and gender. In addition, we 

constructed an integrated parameter for the overall guideline adherence by 

counting the number of achieved guideline targets per participant. Comparison 

across groups of the average target achieved was done using linear regression 

models with adjustment for age and gender. Using a multiplicative interaction 

term in a logistic regression model, effect modification by sex was explored. 

When the interaction term was statistically significant (p-value <0.05), results 
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were reported for men and women separately. Analyses were performed using 

SPSS (version 15.0). 

 

ResultsResultsResultsResults    

Of all 8,779 participants with hypertension, 7,882 (90%) were aware of their 

hypertension. They were younger, smoked more often, had lower blood pressure 

levels and they drank less alcohol as compared to subjects unaware of their 

hypertension (Table 2). 

Table 3 provides differences between aware and unaware hypertensive subjects 

in meeting lifestyle recommendations for hypertensive subjects. Aware 

hypertensive subjects significantly more often had an unsaturated : saturated fat 

ratio >0.5 (38.5% vs. 33.4%), used more often >3 gram/MJoule fibres per day 

(40.6% vs. 34.5%), more often had a BMI under 27 (53.9% vs. 47.0%) and 

restricted their alcohol intake more often to 20 gram per day (79.7% vs.72.3%). 

There were no large differences for the other lifestyle parameters, except mono- 

and disaccharide intake which was more restricted in unaware subjects (66.4% 

vs. 69.9%). With regard to the overall adherence in terms of numbers of 

guideline targets met, aware hypertensive participants adhered to more items 

(5.0 items vs. 4.9 items). No relevant differences in adherence results between 

men and women were observed, except for carbohydrate intake: 4.8% of the 

aware men and 3.0% of the unaware men adhered to the guideline and in 

women these percentages were 2.9 and 5.0% respectively. 

Table 4 shows the differences between controlled and uncontrolled 

hypertensive subjects among those aware of their hypertensive status. Subjects 

with controlled hypertension significantly more often met de guidelines 

concerning BMI <27 (56.6% vs. 47.7%), alcohol restriction (80.9% vs. 77.1%) 

and cholesterol intake (85.0% vs. 80.8%). With respect to overall adherence, 

controlled hypertensive participants adhered to more lifestyle recommendation 

items (5.1 items vs. 4.9 items). Subjects with uncontrolled hypertension more 

often adhered to the carbohydrate intake restriction (4.4%) compared to subjects 

with controlled hypertension (2.9%). The findings did not differ appreciably 
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between men and women except for mono- and disaccharide intake: the 

difference in meeting the guidelines between controlled men (78.9%) and 

uncontrolled men (82.8%) was larger than the difference between women (62.3 

and 62.9%).  

 

Table 4 Differences in percentages between controlled and uncontrolled 

hypertensives in meeting the 1990 guidelines on a healthy lifestyle for 

hypertensive subjects and total number of achieved lifestyle targets 

(n=7,875) 

 ControlledControlledControlledControlled    

n=5,990    

UncontrolledUncontrolledUncontrolledUncontrolled    

n=1,885    

DifferenceDifferenceDifferenceDifference    95% CI95% CI95% CI95% CI    

Carbohydrates <33 energy% 3.0 4.4 -1.4 -2.3, -0.5* 

Polyunsaturated fat : saturated fat >0.5 38.1 40.2 -2.1 -4.7, 0.4 

Fibers >3g/MJoule/day 40.7 39.7 1.0 -1.5, 3.5 

Fat <35 energy% 45.7 44.2 1.5 -1.1, 4.1 

BMI <27 (kg/m2) 56.7 46.0 10.7 8.1, 13.2* 

Mono_disaccharides <25 energy% 66.0 67.8 -1.8 -4.3, 0.6 

Not smoking 72.8 74.0 -1.2 -3.5, 1.1 

Physical activity >30 min/day 76.3 75.4 0.9 -1.6, 3.3 

Alcohol <20 g/day 80.7 77.6 3.1 1.1, 5.1* 

Cholesterol <140 mg/1,000kcal 84.9 80.6 4.3 2.7, 6.3* 

Number of guideline targets met 

(maximum is 10) 

5.1 4.9 0.2 0.08, 0.22* 

Values are proportions adjusted for age, gender, education and energy intake obtained by 

analysis of variance.  

*significant difference 

 

DiscussionDiscussionDiscussionDiscussion    

Our study showed that those subjects that are aware of their hypertension in 

general have a healthier lifestyle than those that are unaware of hypertension. 

This also holds for subjects with controlled hypertension compared to subjects 

with persisting high blood pressure.  

To appreciate these findings some limitations of the current study need to be 

addressed. In this study, no information was available on whether the guidelines 

for lifestyle and dietary interventions were discussed with patients when 

hypertension was diagnosed. However, the guidelines were published 3 years 
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before the study started in the major Dutch journals in the Netherlands18,19, so 

we may assume that a substantial part of the physicians recommended dietary 

and other measures to their hypertensive patients. Furthermore, the lifestyle 

recommended in these guidelines was very similar to accepted ideas of healthy 

life in general available to many. Secondly, a FFQ was used to assess diet. This 

method may not be accurate to quantify the exact intake of different nutrients, 

but only to rank subjects according to their intake, because it tends 

underestimate intake.20 However, because participants are validly ranked, it is 

sufficiently valid to make a comparison between different groups.21 Thirdly, 

adjustment was performed for age and gender only. Yet, it may be argued that 

the relation should also need to be adjusted for education22, smoking, cholesterol 

level or energy intake. Strictly, a confounder that needs accounting for in 

etiologic research is a factor related to the determinant and the outcome and is 

not an intermediate in the causal pathway of the relation between determinant 

and outcome. We feel that the above mentioned factors are not considered 

confounders of the relation per se as the interest lies in differences in meeting 

targets between subjects aware and not aware of their hypertension status, and 

these factors are more considered in a ‘causal’ pathway rather than confounders. 

However, when we exploratively adjusted for education, smoking, cholesterol 

level, physical activity and energy intake, the outcomes did not differ for most 

outcomes.  

Fourthly, this was a cross-sectional study, so blood pressure measurements and 

food and activity questionnaires were assessed on a single occasion. However, 

we evaluated awareness of hypertension, which means we evaluate whether 

subject were ever diagnosed as or treated for hypertension in the past. Therefore 

they could have changed their lifestyle since then, in contrast to those who were 

not diagnosed as or treated for hypertension. Finally blood pressure was 

measured twice during one visit, therefore the rate of hypertension is probably 

overestimated, but this occurs presumably similarly in both groups (aware and 

unaware).  
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Comparison with other studies on cardiovascular risk and dietary patterns  

A study in Greece (a self report random-digit dialed telephone survey) showed 

healthier diets in hypertensive patients compared to non hypertensive subjects. 

The latter also included hypertensive subjects not being aware of their 

hypertension.23 In a cross-sectional study in France, dietary habits were 

compared in subjects with none, one or two and three risk factors (hypertension, 

hypercholesterolemia and diabetes).24 Those aware of one or more risk factors 

tended to have a higher BMI, lower physical activity, lower intake of 

carbohydrates and higher alcohol consumption after adjustment for energy 

intake. Our results indicate that being aware of a risk factor such as 

hypertension among those with elevated blood pressure is associated with a 

lower BMI and lower alcohol intake. Direct comparison of previous studies with 

our results is difficult, since in the non hypertensive groups of the other studies 

it is unknown which proportion of subjects had elevated blood pressure with 

expected worse lifestyle. That dietary habits can change over time has been 

shown by the DRECE study (I), where persons with cardiovascular risk were 

compared to persons without risk at baseline and after 5 years.25 Fish, fruit and 

vegetable intake was increased and energy intake was decreased in the risk 

group after five years. This change could be the result of the awareness of their 

cardiovascular risk status, which was communicated to them by their primary 

care physician at baseline, without dietary recommendation advice. This 

suggests that awareness of risk factors can change dietary habits over a period of 

time. Although in our cross-sectional study no second measurement has been 

performed and it was unknown whether lifestyle advice was received, our 

results may also suggest that awareness is associated with improved dietary 

habits in some aspects.  

There are several possible explanations for our observation that awareness of 

hypertension is accompanied by only small improvements in lifestyle. First, it 

may reflect insufficient professional advice on lifestyle factors to patients 

diagnosed with hypertension. Previous studies showed that Dutch general 

practitioners mention smoking cessation to 72%, reduction of salt intake to 46% 

and alcohol consumption to 31% of the patients with hypertension. Information 
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on communication of general dietary or lifestyle advice was not collected.26 

General practitioners and cardiologists in California discuss at least one lifestyle 

change with their hypertensive patients in 76.7% of the cases, physical activity 

being mentioned in 54% and healthy eating in 38% of the cases in audio 

recorded outpatients visits.27 Of British hypertensive patients in primary care, 

71% recalled receiving some lifestyle advice, although coverage and targeting of 

specific interventions was generally poor, especially concerning unhealthy diet 

and lack of exercise.28 A second explanation of the small differences in lifestyle 

between aware and unaware hypertensive patients could be the use of 

antihypertensive drugs. It may be that when drug treatment is initiated, dietary 

and lifestyle changes seem less crucial to patients. Yet, in a Canadian study, 

hypertensive persons not taking antihypertensive medication were not more 

likely to make lifestyle improvements.29 Finally, since behavioural changes are 

difficult to implement in daily life, it may be that the motivation of hypertensive 

patient was too low to pursue any changes.  

The differences in adherence to guideline targets between controlled and 

uncontrolled hypertensives were small, but there was a positive association 

between control of hypertension and number of guideline targets met. Possibly, 

a subset of the hypertensive persons, after being diagnosed and advised on 

lifestyle, does aim for control by a healthy lifestyle. This study is a cross-

sectional study and therefore a healthy lifestyle could also be the cause of blood 

pressure control. Persons who are more concerned about health and lifestyle 

probably have their blood pressure more often measured at the physicians’ office 

or have a lower blood pressure from the start and are therefore easier to control. 

Persons with uncontrolled hypertension may have higher blood pressures 

because they are less concerned about health resulting in an unhealthy lifestyle 

and no regular monitoring of their blood pressure. 

In conclusion, our findings suggest that lifestyle advices in patients with a 

diagnosis of hypertension result in measurable changes, but of a generally small 

magnitude. There is ample room for improvement. Most guidelines include 

lifestyle advice, but do not suggest how to communicate this in a way that 

patients really change their dietary and activity habits. A review on risk factor 
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interventions in primary care indicated that improvement of health behaviour is 

associated with intervention elements as: assessment of patient needs and 

subsequent tailoring of interventions, behavioural interventions combined with 

pharmacological interventions, supportive elements, use of multiple modalities, 

multiple contacts and inclusion of organizational elements to prompt patients 

and clinicians.30 Recently the ‘care guideline vascular risk management’ was 

published in the Netherlands, focussing on integrated care that empowers self- 

management of high risk patients taking their own responsibility in lifestyle 

change and other therapies.31 These kinds of initiatives could support the process 

of lifestyle improvement in persons with hypertension.  
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AbstractAbstractAbstractAbstract    

Detection, treatment and control of high blood pressure in many populations are 

insufficient. We reported current prevalence, awareness, treatment and control 

of hypertension in the Netherlands and compared the findings with other 

studies. Furthermore, we related actual treatment of hypertension to estimated 

absolute 10-year cardiovascular risk, as according to current guidelines on this 

subject, initiation of blood pressure lowering treatment depends on the level of 

cardiovascular risk.  

The Utrecht Health Project is a prospective cohort study in a suburb of Utrecht. 

Information on medical history, life style and measurements of blood pressure, 

cholesterol and glucose of the first 4,950 participants of the study was obtained. 

Cardiovascular risks were calculated using the Framingham risk function.  

Prevalence of hypertension was 23.3%. Among those with hypertension, 33.7% 

was aware of the condition. Of those aware, 59.4% was treated. Of those treated, 

41.9% had a blood pressure level below the recommended level. In half of those 

aware of their hypertension, and a calculated cardiovascular risk less than 10%, 

treatment of hypertension was started unnecessary. Of those aware of their 

hypertension with a calculated cardiovascular 10 years risk exceeding the 

treatment threshold of 20%, treatment was absent in 33.6%. 

Awareness and control of hypertension are still inadequate in The Netherlands 

and comparable with other European countries. Management of hypertension is 

too often not risk-based despite recommendations in guidelines on prevention of 

cardiovascular diseases available since 2000.  
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IntroductionIntroductionIntroductionIntroduction    

Treatment of hypertension is widely advised as randomised, controlled trials 

have clearly shown that lowering of blood pressure reduces the incidence of 

cardiovascular events. However, different surveys show that only a minority of 

those with hypertension are detected, that many of those are not treated and if 

treated, blood pressure levels are above target levels. In fact, these proportions 

are often reported to be even lower than in the so-called “rule of halves”: half of 

all hypertensive patients are aware of having hypertension, 50% of those 

detected are treated and in half of the treated hypertensives, blood pressure 

levels are well-controlled.1-5 In the Netherlands prevalence, awareness, 

treatment and control were described in detail in 1982-1984: awareness and 

control percentages were around 50%, whereas treatment proportion was even 

lower.6 In this present study, we evaluate the rule of halves once again. 

Improvement of awareness, treatment and control of hypertension has been the 

aim of a number of national guidelines regarding detection and treatment of 

hypertension. 

Treatment initiation in hypertension changed in the last decade. According to 

the prevailing view on blood pressure-lowering treatment, initiation should be 

risk-based, that is, based on the context of a patient’s absolute cardiovascular risk 

and not based on blood pressure level only.7 Absolute cardiovascular risk is 

estimated using a risk function and determined by a combination of risk factor 

levels, notably age, gender, smoking habit, cholesterol level, systolic blood 

pressure and diabetes. The former Dutch guideline on hypertension, in force 

during the study period, recommended initiation of blood pressure-lowering 

treatment only if a persons risk exceeds a determined threshold of risk of 

cardiovascular morbidity and mortality (i.e. ≥20% in 10 years), emphasising 

aversion of over-treatment. Treatment should be considered if the calculated 

risk is between 10 and 20% in 10 years. 

The first aim of this study is to describe the current prevalence, awareness, 

treatment and control of hypertension in the Netherlands and compare this with 

a previous national study and recent international studies. Secondly, we set out 
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to investigate to what extent blood pressure-lowering treatment is accordance to 

a person’s calculated cardiovascular risk level.  

 

Materials and MethodsMaterials and MethodsMaterials and MethodsMaterials and Methods    

Study population 

The analyses were based on the information from participants of the Utrecht 

Health Project (Leidsche Rijn Gezondheids Project, www.lrgp.nl), an ongoing 

prospective cohort study among all inhabitants of a newly developing large 

residential area in Leidsche Rijn, a suburb of the city of Utrecht, the 

Netherlands.8 The Utrecht Health Project (UHP) started in 2000 and is estimated 

to enrol two-thirds of the growing population of inhabitants of the area over the 

coming years. The study was approved by the Medical Ethics Committee of the 

University Medical Centre, Utrecht, The Netherlands, and all participants gave 

written informed consent.  

By January 2005, 13,128 inhabitants were invited of whom 6,755 gave informed 

consent (response 51.4%). Entry data were complete on 6,304 (48%) adults and 

children with an average follow-up of 2.5 years. The present analysis is based on 

the information of the first 4,950 adult participants (18 years and older) of the 

study recruited between 2000 and 2004.  

 

Measurements 

All subjects went through a general health questionnaire with a trained nurse. 

Information was obtained on medical history, current drug use and lifestyle. 

Next, blood pressure was measured at the dominant arm with an Omron M4 

device, Medizintechnik Handelsgesellschaf mbH, Mannheim, Germany. The 

cuff sizes were adjusted to the arm circumference. Blood pressure measurements 

were taken twice at one occasion in sitting position with two minutes in 

between. The average of the two measurements was used. Height and weight 

were measured. Cholesterol levels and glucose levels were measured using a 

Synchron LX20 (Beckman, Coulter Inc., Fullerton, CA, USA).  
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In the first part of this article, hypertension was defined as a systolic blood 

pressure (SBP)  140 mmHg (if age  60 years) or  160 mmHg (if age ≥60 years) 

and a diastolic blood pressure (DBP)  90 mmHg (all ages), according to the 

former Dutch Hypertension guideline.9 (but deviating of the international 

standard) or blood pressures under these thresholds, but treated with blood 

pressure lowering drug for the indication ‘elevated blood pressure’. Participants 

were considered as ‘aware of the elevated blood pressure’, when they reported 

on the baseline questionnaire that they had hypertension. Participants were 

considered as ‘receiving blood pressure lowering drug’, when they reported that 

they were using blood pressure lowering medication for the indication elevated 

blood pressure. Well-controlled hypertension was defined as receiving blood 

pressure lowering medication and having a blood pressure lower than 140 

mmHg / 90 mmHg (or lower than 160 mmHg for subjects ≥60 years). For the 

comparison with other European studies we used the more common definition 

of ≥140/90 mmHg for all ages. Education as indicator of socioeconomic status 

was classified into three categories: low (no education completed, primary 

education and lower vocational education), medium (intermediate secondary 

and vocational education and higher secondary education) and high (higher 

vocational and university education). Alcohol consumption was converted in 

g/day. Assuming one consumption contains 10g of alcohol on average, mean 

consumptions/week were calculated. 

The Framingham risk function was applied to estimate an individual’s 10-year 

risk of cardiovascular disease using the approach described by Anderson.7 The 

recent developed European SCORE risk function was not used, because in the 

former Dutch guideline on hypertension, which was developed in 2000 and 

applied in the study period, the Framingham risk function was used. Risk 

calculation was only done in persons free of CVD and aware of their 

hypertension, because only in these persons calculation and risk-based 

treatment was to be expected. According to the Dutch guideline on 

hypertension, ≥20% risk on cardiovascular mortality and morbidity was the cut-

off for initiation of blood pressure lowering treatment, ≥10% risk was the cut-off 

for considering treatment.  
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Data analysis 

Prevalence of hypertension, awareness of high blood pressure, use of blood 

pressure lowering drugs, and controlled hypertension were presented in tables as 

percentages. Chi square tests were used to study whether the prevalence differed 

between men and women. Data analysis was performed with SPSS 12.0.  

 

Literature search 

Two literature searches in PubMed were carried out to compare our data with 

that of other European studies. The following queries were used: ‘prevalence of 

hypertension AND Awareness AND Treatment’ and ‘prevalence of hypertension 

AND detection AND antihypertensive treatment AND control’. Used limits 

were: publication date from 2000, only items with abstracts, English, Humans. 

We searched for studies only in European countries, in which the outcomes 

were reported as age and sex-dependent. We included only populations without 

CVD. The included studies were carried out in the same age group as our study 

and prevalence, awareness, treatment and control were all reported separately. 

 

ResultsResultsResultsResults    

Mean age was 38.8 years (18-91 years), mean body mass index (BMI) was 25.4 

kg/m2. Women had higher high-density lipoprotein (HDL)-cholesterol levels 

(1.4 mmol/l) than men (1.1 mmol/l). Mean SBP in men was higher than in 

women. Men more often smoked and consumed more alcohol than women 

(Table 1).  

The overall prevalence of hypertension was 23.3% (95% CI, 22.0-24.5%). The 

prevalence increased with age and was higher in men than in women. The 

difference between men and women was statistically significant in all age 

categories except in those older than 60 years (Table 2). 

Awareness of elevated blood pressure as percentage of the number of persons 

with hypertension was 33.7% (95% CI, 30.9%-36.4%). Awareness increased 

with age. In all age categories, except the highest category, awareness was 

significantly higher in women than in men (Table 2). Treatment in persons who 
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Table 1 General characteristics of the study population 

 Men (n=2Men (n=2Men (n=2Men (n=2,,,,221)221)221)221)    Women (n=Women (n=Women (n=Women (n=2222,,,,729)729)729)729)    All (n=4All (n=4All (n=4All (n=4,,,,950)950)950)950)    

 MeanMeanMeanMean    SDSDSDSD    MeanMeanMeanMean    SDSDSDSD    MeanMeanMeanMean    SDSDSDSD    

Age (years) 39.8 12.4 38.1 12.5 38.8 12.5 

Height (cm) 180.6 8.0 167.1 7.1 173.2 10.1 

Weight (kg) 84.3 13.0 70.4 13.4 76.5 14.9 

BMI (kg/m2) 25.8 3.7 25.2 4.6 25.4 4.2 

Total chol (mmol/l) 5.3 1.0 5.2 1.1 5.2 1.1 

HDL (mmol/l) 1.1 0.3 1.4 0.4 1.3 0.4 

Total chol / HDL ratio 5.1 1.4 3.9 1.1 4.4 1.4 

Glucose (mmol/l) 5.4 0.9 5.1 1.8 5.2 1.4 

Diabetes (%) 4.5  3.6  4.0  

SBP mmHg 132 17 120 17 125 18 

DBP mmHg 80 11 76 10 78 10 

BP lowering drugs (%) 4.8  5.2  5.0  

Current smoking (%) 27.1  21.5  24.0  

Past smoking (% of non-smokers) 43.5  35.8  39.1  

Previous CVD (%) 2.1  1.2  1.6  

SES education 

low (%) 

medium (%) 

high (%) 

 

18.6 

42.6 

38.8 

  

21.0 

43.6 

35.4 

  

19.9 

43.2 

36.9 

 

 

Current alcohol users (%) 82.3     70.3  75.7  

Alcohol (consumptions a week) 12.2 12.6 6.8 8.4 9.4 11.0 

SES=socioeconomic status  

 

were aware of their hypertension was 56.4% (95% CI, 48.8%-63.9%) in men and 

61.8% (95% CI, 55.1-68.3%) in women. Overall, 59.4% (95% CI, 54.4-64.3%) of 

those aware were treated. The mean percentage of treated subjects with well 

controlled blood pressure levels was 41.9% (95% CI, 35.4-48.4%); this 

proportion was clearly higher in women (50.7%; 95% CI, 40.2-57.5%) than in 

men (32.3%; 95% CI, 22.8-41.8%) (Table 2). 

We calculated 10-year CVD risk for 3,922 participants, of whom complete risk 

factor information was available at the time of the analysis, including subjects 

with diabetes, but free from symptomatic CVD. Analysis of the other 1,024 

participants with incomplete risk factor information did not differ significantly 

in general characteristics from those with risk calculation. Of the mentioned 
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Table 2 Hypertensive participants, awareness of hypertension, treatment of participants aware and control of treated 

participants 

AgeAgeAgeAge    NNNN    Prevalence of Prevalence of Prevalence of Prevalence of 

hypertensionhypertensionhypertensionhypertension    

%(B/A)%(B/A)%(B/A)%(B/A)    Aware Aware Aware Aware 

hypertensiveshypertensiveshypertensiveshypertensives    

%(C/B)%(C/B)%(C/B)%(C/B)    Treatment of aware Treatment of aware Treatment of aware Treatment of aware 

hypertensiveshypertensiveshypertensiveshypertensives    

%(D/%(D/%(D/%(D/

C)C)C)C)    

Control of Control of Control of Control of 

treatedtreatedtreatedtreated    

%(E/D)%(E/D)%(E/D)%(E/D)    Control of all Control of all Control of all Control of all 

hypertensiveshypertensiveshypertensiveshypertensives    

 (A) (B)  (C)  (D)  (E)  (E/B) 

MenMenMenMen           

20-29 332 80 24.1* 7 1.3* 1 14.3 0  0.0 0.0 

30-39 991 230 23.2* 33 14.3* 8 24.2 1 12.5* 0.4* 

40-49 381 122  32.0* 29 23.8* 15 51.8 7  46.7 5.7 

50-59 220 122  55.5* 44 36.1* 28 63.6 6  21.4* 4.9* 

≥60 214 112  52.3 52 46.2 41 78.8 16  39.0 14.3 

Total 2,138 666  31.2* 165 24.8* 93 56.4 30 32.3* 4.5* 

WomenWomenWomenWomen           

20-29 655 46  7.0* 12 26.1* 2 16.7 1 50.0 0.2 

30-39 1,120 102 9.1* 41 40.2* 19 46.3 10 52.6* 9.8* 

40-49 369 85  23.0* 37 43.5* 24 64.9 11 45.8 12.9 

50-59 274 109 39.8* 60 55.0* 44 73.3 18 40.9* 16.5* 

≥60 203 103  50.7 59 57.3 40 67.8 23 57.5 22.3 

Total 2,621 445  17.0* 209 47.0* 129 61.8 63 50.7* 14.2* 

AllAllAllAll           

20-29 987 126  12.8 19 15.1 3 15.8 1 33.3 0.8 

30-39 2,111 332  15.7 74 22.2 27 36.5 11 40.7 3.3 

40-49 750 207  27.6 66 31.9 39 59.1 18 46.2 8.7 

50-59 494 231  46.8 104 45.0 72 69.2 24 33.3 10.4 

≥60 417 215  51.6 111 51.6 81 73.0 39 48.1 18.1 

Total 4,759 1,111  23.3 374 33.7 222 59.4 93 41.9 8.4 

A: all participants measured; B: all hypertensive persons: measured or treated; C: all aware persons who are hypertensive; D: all treated persons 

who are aware of hypertension; E: All treated persons with their blood pressure under control;  

* Difference between men and women significant, P <0.05. 
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3,922 participants, 292 were hypertensive and aware of this condition. In table 3 

these 292 subjects are shown, divided into three risk categories: <10%, 10-20% 

and ≥20% and two groups: treated and not treated with antihypertensives. 

According to the guideline, subjects with SBP >180 or DBD >100 should receive 

treatment irrespective of their risk, so these subjects were assigned to the ≥20% 

risk group. Treatment in accordance to risk-level depended on the risk category. 

In the low risk category (no treatment according to the guideline), half of the 

subjects was treated despite their low risk. In the intermediate group (treatment 

should be considered) two third of all subjects was treated. In the high risk 

group, one third was not treated despite their high risk. 

 

Table 3 Treatment of hypertension of all subjects free of CVD, aware of 

hypertension by thresholds of 10% and 20% cardiovascular risk risk 

    TreTreTreTreated N ated N ated N ated N     (%)(%)(%)(%)    Not treated N Not treated N Not treated N Not treated N     (%)(%)(%)(%)    Total NTotal NTotal NTotal N    (%)(%)(%)(%)    

<10% 49 (49) 51 (51) 100 (100) 

10-20% 40 (62.5) 24 (37.5) 64 (100) 

>20% 85 (66.4) 43 (33.6) 141 (100) 

Total N (%) 174    (59.6) 118    (40.4) 292    (100) 

Subjects with SBP>180 or DBP >100 mmHg were assigned to the risk category >20% 

 

However, their risk could be under 20% as result of the treatment. Therefore, 

we added 10 mmHg to their SBP according to the mean blood pressure lowering 

effect of antihypertensive drugs in several trials.10 Then, we calculated their risk 

again. This resulted in a small increase of five subjects in the intermediate group, 

but there was no shift from the intermediate to the high-risk group. 

A non-responder analysis was executed, i.e. of those not participating in the 

UHP, but registered with the GP’s in the area. Aggregated information was 

retrieved. Mean age was comparable in male non-responders and responders 

(39.4 vs 40.5 years) and in female non-responders and responders (both 38.8 

years). Hypertension defined as ICPC code, (International Classification of 

Primary Care, this is a coding and classification system of complaints, symptoms 

and diseases in primary care) or high blood pressure measured and recorded or 

marked in medical records (and the patients therefore presumed aware of 
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hypertension) was more often diagnosed in non-responders than in responders. 

In male non-responders the prevalence was 10.6%, in responders 6.8%; in 

female non-responders hypertension was diagnosed in 12.0% and 6.8% in 

responders.  

We compared our findings to other recent studies in Europe.11-16 (Tables 4 and 

5). Together with the French study, prevalence in our study was low compared 

to the other described studies. Except for French men and women and the 

women in our study, mean prevalence of hypertension in the other studies was 

over 30%. In all studies, awareness of hypertension was higher in women than 

 

Table 4 Characteristics of several recent European studies; prevalence, 

awareness, treatment and control of hypertension 

CountryCountryCountryCountry    Observed Observed Observed Observed 

periodperiodperiodperiod    

definitiondefinitiondefinitiondefinition    

HHHHypertensionypertensionypertensionypertension    

populationpopulationpopulationpopulation    NNNN    AgeAgeAgeAge    

(years)(years)(years)(years)    

Men (%)Men (%)Men (%)Men (%)    

The Netherlands 

1982-846  

1982-1984 Nhanes* general 6,013 20-49 

(range) 

48.1 

Spain11  1990 Nhanes* general 2,021 

 

35-64 

(range) 

Not 

reported 

France 12 1997-1998 Nhanes* working 29,662 M:38.8 

SD:9.5 

W:38.9 

SD:9.6 

58.5 

England13 1998 Nhanes* general 11,529 

 

M: 46.3 

SD: 19.9 

W: 47.1 

SD: 16.6 

45.3 

Greece14 1994-1999 ≥140/90 or 

or diagnosed 

or treated 

general 26,913 All: 53.3 

SD: 12.6 

41.0 

Germany15 2001 Nhanes* visiting 

primary care 

45,125 16-102 

(range) 

40.0 

Bulgaria16 1996-1997 Nhanes* working 1,618 18-64 

(range) 

52.3 

The Utrecht 

Health Project 

2000-2004 Nhanes* general 4,950 M: 39.8 

SD: 12.4 

W: 38.1 

SD: 12.5 

44.9 

M=men; W=women  

*RR ≥140/90 or treated 
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Table 5 Prevalence, awareness, treatment and control of hypertension in 

several recent European studies 

CountryCountryCountryCountry    PrevalencePrevalencePrevalencePrevalence    Awareness Awareness Awareness Awareness 

(%(%(%(%    ofofofof    prevprevprevprevalencealencealencealence))))    

TreatmentTreatmentTreatmentTreatment    

((((% of aware% of aware% of aware% of aware))))    

ControlControlControlControl    

The Netherlands6 5.6 73.0* 39.0* 46.0*  

(% of treated)  

Spain11 45.1 44.5 71.9 15.5  

(% of treated) 

France12 M: 27.3 

W: 14.7 

M: 33.4 

W: 52.3 

M: 65.1 

W: 78.3 

M: 7.4 

W: 21.4 

(% of all hypertensives) 

England13 M: 41.5 

W: 33.3 

M: 40.3 

W:52.2 

M:25.7 

W: 38.0 

M: 8.0 

W: 10.7  

(% of all hypertensives) 

Greece14 M: 45.2 

W: 43.8 

M: 46.4 

W: 60.2 

M: 81.1 

W: 85.5 

M: 27.0 

W: 27.3  

(% of treated) 

Germany15 M: 54.9 

W: 47.5 

No report of 

totals 

No report of 

totals 

18.7  

(% of all hypertensives) 

Bulgaria16 M: 59.1 

W: 32.6 

M: 33.2 

W: 49.0 

M: 36.0 

W: 37.1 

M: 6.0 

W: 8.9  

(% of treated) 

The Utrecht 

Health Project 

M: 32.7 

W: 18.4 

M: 25.1 

W: 46.6 

M:54.7 

W:60.0 

M: 22.6 

W: 39.5 

(% of treated) 

M: 3.0 

W: 10.6 

(% of all hypertensives) 

M=men; W=women  

* based on definition of hypertension: ≥160/95 

 

in men, probably because women visit doctors more often than men.17 

Awareness did not exceed 61% in any of these studies. Treatment of subjects 

aware of their hypertension varied between 25 and 85%. In England and 

Bulgaria treatment percentages were rather low. Control of hypertension was 

reported in different ways: control of all persons with hypertension and control 

of persons who were treated for their hypertension. Control of treated persons 

did not exceed 30%; the only exception was the women in our study, where 

39.5% had controlled blood pressures. Control of all persons with hypertension 

never exceeded 25% and was lowest in men in our study (3.0%). 
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Discussion Discussion Discussion Discussion     

The present study shows that prevalence of hypertension is considerable in this 

relatively young population. Awareness is modest and treatment does not 

frequently lead to controlled levels. Initiation of treatment conform to the 

guideline in subjects with higher risks was more common than refraining from 

treatment in low-risk subjects. 

Some aspects of the study need to be discussed. First, in our study the blood 

pressure was measured twice, but only during one visit. It is known that this 

approach results in an overestimation of the prevalence of hypertension. In 

addition, the overestimation of prevalence of hypertension has led to an 

underestimation of awareness. Second, awareness was probably yet more 

underestimated. Analysis of prevalence of hypertension in medical records 

showed a higher prevalence of hypertension and thus a higher awareness in 

non-responders. This means the awareness in our study is probably 

underestimated. Third, in the younger age groups the numbers of hypertensive 

persons were small, limiting precision of the estimates. 

 

Comparison with other studies 

Prevalence of hypertension in 1982-1984 in the Netherlands was 5.6% which 

was low and awareness high (73%), compared to our results (Table 4 and 5). This 

may be caused by using an old definition of hypertension (≥160/95 mmHg), 

because blood pressures of this level are less common but if it is present it tend 

to be diagnosed more frequently. Blood pressure in this earlier study was based 

on the last of six measurements during one visit, which may also explain the 

difference. Comparison to other European studies indicates that hypertension 

was, and still is a considerable health problem in Europe. Over the decades in 

the Netherlands, detection and control of hypertension has apparently not 

improved. In different European countries, the same low level of detection and 

control was found, despite guidelines and many publications concerning 

consequences of hypertension on cardiovascular events. Two patient related 

factors may be important in this respect. First, hypertension usually does not 

give rise to any symptoms, and if not measured somewhere, the diagnosis is 
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often missed. Second, adherence to antihypertensive medication is moderate.18 

Side effects and lack of knowledge of consequences of hypertension can lead to 

low medication adherence. Doctor related factors are discussed later. Lack of 

detection of hypertension and lack of control of treated persons will have serious 

consequences in terms of development of cardiovascular morbidity and 

mortality.  

 

Risk based treatment of hypertension 

Some studies concerning awareness, treatment and control of hypertension 

report the results in relation to the rule of halves. Outcome percentages of 

awareness and control are often under 50%, although complete awareness and 

control should ultimately be reached. But nowadays when treatment of 

hypertension is considered, CVD risk should be taken into account. It is likely 

that in an approach where risk is taken into account, ‘the rule of halves’ is not 

sufficient to draw conclusions of achievements of doctors in treating their 

hypertensive patients. In many guidelines, including the Dutch guidelines on 

hypertension, initiation of antihypertensive treatment depends on the level of 

cardiovascular risk. In the Netherlands it is advised, based on a cost-effectiveness 

study that subjects with a 10-year CVD risk less than 10% should not receive 

drug treatment, despite elevated blood pressure levels.9 In subjects with risk 

between 10 and 20% treatment should be considered and in subjects with risks 

over 20% treatment is advised. In our study, of all persons who were aware of 

their hypertension, 59.4% was treated (Table 2). If a risk-based approach is used 

(Table 3), it is apparent that appropriate treatment differs in the three categories. 

In the low risk group half of the subjects were treated where they should not 

have been. If this is applied to the Dutch population, a considerable proportion 

of persons are over-treated which is not cost-effective and may lead to 

unnecessary side effects. In the intermediate risk group, nearly two-third 

(62.5%) was treated. In the guideline is not stated when treatment in this group 

should be considered. We therefore could not detect if treatment was according 

to their risk level (and possible additional risk-factors) or unjustly started based 

on their blood pressure only. If in most subjects treatment was started based on 
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risk percentage, then doctors and patients were apparently inclined to treatment 

in case of a relatively low risk of a cardiovascular event. It could be interesting 

to investigate why patients and doctors decide to start treatment in these cases. 

In the highest risk category two third of the patients (66.4%) was treated. If 

treatment was not started despite known risk percentages, quality of care is at 

stake because doctors apparently choose not to treat despite high risks or cannot 

convince patients of the importance of risk-lowering treatment. Consequence of 

lack of treatment will also affect the costs in healthcare as a result of a higher 

incidence of cardiovascular diseases that could have been prevented.  

In the Dutch guideline, the 10% threshold of considering treatment is based on 

the assumption that treatment is cost-effective, meaning that the costs of one 

life-year gained will not exceed €18,000. Treatment of persons with risks under 

10% will cost more than €18,000 to save 1 year. Both consequences (over and 

under-treatment) should be avoided, but preventing over-treatment may result 

in a great reduction of costs. However, the precise balance in this is unclear and 

further study on this subject needs to be carried out. 

Lack of risk-based treatment will possibly decrease if adherence to the 

concerning guidelines in daily practice of physicians improves. The factors that 

influence physician behaviour change and optimal use of practice guidelines are 

not widely studied. Lack of awareness, lack of agreement, lack of self-efficacy, 

lack of outcome expectancy, lack of cueing mechanism are possible negative 

factors that influence guideline adherence.19 In the Netherlands, barriers for 

doctors to carry out recommendation concerning statin prescription according 

to guidelines have been studied earlier. In this study, three main barriers were 

identified: guideline-related (e.g. difficulties with the risk tables), doctor-related 

(e.g. lack of knowledge or lack of communication skills) and environment-

related barriers (e.g. guidelines are not properly integrated into the electronic 

patient record).20 A German study concerning knowledge of the national 

hypertension guideline reveals that only about a quarter of the participating 

physicians (n=11,547) had sufficient guideline-conform knowledge about 

diagnosis and treatment of arterial hypertension.21 If improvement of risk-based 

treatment of hypertension is our goal, all mentioned factors should be taken into 
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account. This means user-friendly development of guidelines, education for 

physicians on the important topics of the guidelines and support of 

implementation in daily practice. Guideline-conform risk-calculation for all 

hypertensive persons will require a considerable effort of doctors or nurse-

practitioners, and thus has consequences for the health care organisation and 

costs. Yet, in our study we showed that when CVD risk and not blood pressure 

level is decisive of starting blood pressure lowering-treatment, less low-risk 

hypertensive persons were eligible to receive treatment, which translates to 

better care, less costs, less side-effects and less medical consumption. On the 

other hand 100% treatment of high risk persons will lead to an additive 

reduction of costs as result of a decline in preventable CVD.  

In conclusion, levels of awareness and control of hypertension are still low in 

the Netherlands and comparable to other European countries. Initiation of 

treatment of hypertension is probably often not CVD risk-based; over-treatment 

in low risk groups and under-treatment in high risk groups, both being 

considerable problems. Adaptation of guidelines, education and implementation 

support is needed to improve management of hypertension. 
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AbstractAbstractAbstractAbstract    

Aim: the prevention of cardiovascular diseases (CVD) by detection and 

treatment of people at high risk for CVD is the recommended strategy of the 

Dutch Society of General Practitioners’ guideline 'Cardiovascular risk 

management’ (CVRM). In 2006 this new guideline replaced the earlier guideline 

‘Cholesterol’ dating from 1999. In the revised guideline another risk function 

was used and a lower cardiovascular risk threshold for statin treatment is 

recommended. The present study examines whether treatment 

recommendations from the earlier guideline have been adhered to, and to what 

extent statin use will change due to implementation of the new guideline.  

Methods: the study population consists of a part of the Leidsche Rijn Health 

Project (LRHP) and the Doetinchem cohort; in all these participants risk factors 

for CVD and medication use were registered. Cardiovascular risks were 

calculated with the Framingham risk function (1999) or the SCORE risk table 

(2006).  

Results: of subjects with CVD, 42% (95% CI 36-48) were treated. Of those free 

of CVD but with an indication for treatment, only 16% (95% CI 10-22) were 

treated. With the new guideline more elderly people become eligible for 

treatment.  

Conclusion: few patients received cholesterol-lowering drugs in accordance with 

the 1999 guideline. If the 2006 guideline is implemented in routine practice, an 

increased number of persons will be assigned to treatment with statins.  
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Introduction Introduction Introduction Introduction     

The initiation of drug treatment in subjects with elevated cholesterol should be 

based on global cardiovascular risk.1 The cardiovascular risk is estimated using 

computational models which - based on a number of risk factors - predict the 

chance of getting a cardiovascular disease (CVD) within 10 years. On the basis of 

risk function and cost calculation, several (inter-) national guidelines in the field 

of cardiovascular risk management recommend statin treatment if the estimated 

10-year risk of CVD rises above a certain threshold.2 The advantage of treating 

only high-risk patients is that the risk reduction is significant and medication 

costs at the national level remain limited.3 However, it has been shown that 

these recommendations are often not followed.4-6 Based on cost calculations, the 

guideline ‘Cholesterol’ from 19997 recommends statin treatment for people over 

a certain risk level for CVD as calculated with the Framingham risk function.2 

The new guideline 'Cardiovascular risk management’ (CVRM) from 20068 uses 

the SCORE risk table, derived from the risk function of the European Society of 

Cardiology9, adapted to the Dutch context and using the outcome measure ‘fatal 

CVD’. On the basis of new cost-effectiveness analyses, the recommended 

threshold for statin therapy has been lowered. Revising a guideline leads to 

changes in the number of persons to be treated, with possible impact on 

healthcare workload and the costs of cholesterol-lowering drugs.10 Elsewhere in 

Europe, implementation of the new European directive has led to a higher 

number of persons being treated.11,12 

The present study, which uses datasets in which all risk factors and medication 

for CVD are known, examines how many people with and without CVD were 

treated according to the older guideline, and to what extent the number of 

people receiving treatment will change due to implementation of the new 

guideline.  
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Methods Methods Methods Methods     

Study population  

For the present study the results from two cohorts are combined. The first is the 

Utrecht Health Project (UHP), a cohort study from a location close to the city of 

Utrecht. The dataset consists of data collected between 2000 and 2004 from 

4,950 persons older than 18 years (response 59%). The second cohort consists of 

data from the third study-round of the ‘Doetinchem Study’ comprising 4,920 

persons aged 31-70 years (75-80% response). Details of these studies have been 

published earlier.13,14 

 

Treatment under the previous guideline  

In the 1999 guideline a distinction was made between those with and without 

CVD.  

To assess whether the participants with CVD were correctly treated, in statin 

users the situation prior to treatment was estimated by increasing the total 

cholesterol (TC)-HDL-cholesterol ratio by 1 mmol/l, a conservative estimate that 

was made of the mean decrease in TC due to statin therapy based on various 

trials.15-17 

For the 5,079 participants free of CVD, the risk of coronary heart disease (CHD) 

(e.g. myocardial infarction, death due to CHD, angina pectoris, and coronary 

insufficiency) was calculated using the Framingham risk function. The following 

variables in the Framingham risk function were used: age, gender, smoking, 

systolic blood pressure (SBP), TC/HDL-cholesterol ratio and diabetes mellitus 

(DM). It was then determined whether they would qualify for treatment with a 

statin: i.e. 25% risk of CHD and mortality of CHD for those aged 40-59 years, 

30% risk for 60-69 years, and 40% (men) and 35% (women) risk for those aged 

over 70 years, and TC >5 mmol/l.5 The calculated number of persons eligible for 

treatment was compared with participants who reported actual statin use. 

Similar to the participants with CVD, in statin users without CVD the TC/HDL-

cholesterol ratio was also increased by 1 in order to approximate the baseline 

risk before treatment.  
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Comparison of the previous and recent guideline 

For all non-treated participants without DM (n=277) the risk of death due to 

CVD was also calculated using the SCORE risk table. The new CVRM guideline 

has the following treatment thresholds for statins: 0-4% mortality risk = no 

treatment, 5-9% = treat if additional risk factors are present (e.g. a positive 

history of CVD in family, Body Mass Index [BMI] >30 kg/m2 or an unhealthy 

lifestyle), ≥10% = treatment. In this study, only data on BMI >30 kg/m2 was 

available for each participant. In the new CVRM guideline statin treatment is 

only started when, together with an increased risk, LDL-cholesterol (LDL-C) is 

greater than 2.5 mmol/l. Because LDL-C was not measured in this study group, it 

is calculated using regression coefficients that were derived from data from 

another study population. The LDL-C for men is calculated as follows: (TC * 

0902) + (-0658 * HDL-C) + (-0394), and for women (TC * 0914) + (-0556 * HDL-

C) + ( -0.796).18,19 In addition, the SCORE risk estimation of participants “older 

than 65 years” was assumed as equal to the risk of 65 years, because in the 

original table 65 is the maximum age whereas the table can now also be used for 

older persons. This also improves comparability with the Framingham risk 

function.  

To enable comparison of the risk tables of the two guidelines, the risk table of 

the 1999 guideline was adjusted because ‘systolic blood pressure’ (SBP) was not 

included, only a yes/no question on hypertension. Therefore, a table was 

produced in which for each SBP (120/140/160/180 mmHg) the corresponding 

risk was calculated using the Framingham risk function for CVD. The treatment 

indications for different risk levels remained unchanged and are color-coded 

(green = no treatment; yellow = treatment in case of a positive family history, 

then the treatment threshold is reduced by 5%; red = treatment).  

Data analysis was performed using SPSS 12.0.  

 

Results Results Results Results     

The average age of the study population was 45.2 years, and the mean BMI was 

25.8 kg/m2. TC was 5.5 mmol/l for both men and women. Women had a higher 
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HDL-C level (1.5 mmol/l) than men (1.2 mmol/l). Men had a higher SBP, more 

often smoked and had a higher education level than women (Table 1).  

 

Table 1 General characteristics of the study population  

 Men (n=4Men (n=4Men (n=4Men (n=4,,,,567)567)567)567)    Women (n= 5Women (n= 5Women (n= 5Women (n= 5,,,,300300300300) ) ) )     Total (n=9Total (n=9Total (n=9Total (n=9,,,,867) 867) 867) 867)     

 MeanMeanMeanMean    SDSDSDSD    MeanMeanMeanMean    SDSDSDSD    MeanMeanMeanMean    SDSDSDSD    

Age (years) 46.1 12.5 44.3 12.9 45.2 12.7 

Height (cm) 179.8 7.5 166.7 6.8 172.7 9.7 

Weight (kg) 84.9 12.3 71.4 12.9 77.7 14.3 

BMI (kg/m2) 26.1 3.5 25.5 4.5 25.8 4.1 

TC (mmol/l) 5.5 1.0 5.5 1.1 5.5 1.1 

HDL-C (mmol/l) 1.2 0.3 1.5 0.4 1.3   

TC/HDL-C ratio 5.0 1.6 3.9 1.2 4.5 1.5 

Glucose (mmol/l) 5.5 1.0 5.2 1.6 5.4 1.5 

DM (%) 3  2  2  

SBP (mmHg) 132 17 123 18 127 18 

DBP (mmHg) 82 11 78 11 80 11 

Smoker (%) 27  24  25  

Myocardial infarction in 

anamnesis (%) 

 

3 

  

1 

  

2 

 

Stroke in anamnesis (%) 1  1  1  

SES (education level) 

low (%) 

medium (%) 

high (%) 

 

32 

37 

32 

  

39 

34 

27 

  

36 

35 

29 

 

 

 

In total, 226 persons had suffered from CVD (Table 2). Of these, 214 (95%, 95% 

CI 92-97) had TC higher than 5 mmol/l before treatment. Of these 214 patients, 

89 (42%, 95% CI 36-48) were treated with statins: 50% (95% CI 41-57) of the 

men and 27% (95% CI 17-37) of the women.  
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Table 2a Treatment of participants withwithwithwith CVD who are eligible for treatment 

according to the 1999 Cholesterol guideline (n=235) 

Age 19Age 19Age 19Age 19----59 years59 years59 years59 years    Age Age Age Age ≥≥≥≥60 years60 years60 years60 years    All agesAll agesAll agesAll ages    TotalTotalTotalTotal     

Men Men Men Men 

(n=65)(n=65)(n=65)(n=65)    

Women Women Women Women 

(n=40)(n=40)(n=40)(n=40)    

Men Men Men Men 

(n=83)(n=83)(n=83)(n=83)    

Women Women Women Women 

(n=38)(n=38)(n=38)(n=38)    

Men Men Men Men 

(n=148)(n=148)(n=148)(n=148)    

Women Women Women Women 

(n=78)(n=78)(n=78)(n=78)    

    

(n=226)(n=226)(n=226)(n=226)    

Number of 

participants with 

TC >5 mmol/l 

before treatment 

(%) 

62  

(95) 

38 

(95) 

77 

(93) 

37 

(97) 

139 

(94) 

75 

(96) 

214 

(95) 

Number treated 

with statins (%)  

31 

(50) 

7 

(18) 

38 

(49) 

13 

(35) 

69 

(50) 

20 

(27) 

89 

(42) 

 

Table 2b Treatment of persons withoutwithoutwithoutwithout CVD who are eligible for treatment 

according to the 1999 Cholesterol guideline (n=5,079)  

Age 40Age 40Age 40Age 40----59 years59 years59 years59 years    Age Age Age Age ≥≥≥≥60 years60 years60 years60 years    Total Total Total Total ≥≥≥≥40 years40 years40 years40 years    TotalTotalTotalTotal     

MenMenMenMen    

(n=(n=(n=(n=1111,,,,866)866)866)866)    

WomenWomenWomenWomen    

(n=2(n=2(n=2(n=2,,,,024)024)024)024)    

MenMenMenMen    

(n=570)(n=570)(n=570)(n=570)    

WomenWomenWomenWomen    

(n=619)(n=619)(n=619)(n=619)    

MenMenMenMen    

(n=2(n=2(n=2(n=2,,,,436)436)436)436)    

WomenWomenWomenWomen    

(n=2(n=2(n=2(n=2,,,,643)643)643)643)    

    

(n=5(n=5(n=5(n=5,,,,079)079)079)079)    

Indication for 

treatment on the 

basis of risk (%) 

79 

(4) 

9 

(0.4) 

65 

(11) 

9 

(1,4) 

144 

(6) 

18 

(7) 

162 

(3) 

Number treated 

(%)  

10 

(13) 

2 

(22) 

12 

(18) 

2 

(22) 

22 

(15) 

4 

(22) 

26 

(16) 

 

Based on the 1999 guideline, 162 persons free of CVD were eligible for statin 

therapy on the basis of their risk level; of these, 26 persons (16%, 95% CI 10-22) 

received treatment. 

Table 3 shows the percentages of people without CVD who are eligible for 

treatment according to both of the guidelines. According to the 1999 Cholesterol 

guideline, 2% (95% CI 1.8-2.7) of all persons from this dataset older than 40 

years and with a TC >5.0 mmol/l should be treated. In contrast, under the new 

CVRM guideline 8% (95% CI 7.0-8.4) of all persons (aged over 40 years and LDL 

>2.5 mmol/l) should be treated.  
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Table 3 Percentage of untreated persons with an indication for treatment with 

a statin according to the 1999 and the 2006 guideline, by age category  

Cholesterol Guideline 1999Cholesterol Guideline 1999Cholesterol Guideline 1999Cholesterol Guideline 1999    CVRM Guideline 2006CVRM Guideline 2006CVRM Guideline 2006CVRM Guideline 2006    AAAAgegegege    

(years)(years)(years)(years)    %%%%    (95% CI)(95% CI)(95% CI)(95% CI)    %%%%    (95% CI)(95% CI)(95% CI)(95% CI)    

40-49 0.5 (0.09-0.8) 0.1 (0-0.2) 

50-59 4 (3.2-5.2) 2 (1.6-3.0) 

60-69 6 (4.7-8.0) 22 (19.8-24.7) 

>70 5 (0.7-8.7) 36 (29.5-41.7) 

Total 2 (1.8-2-7) 8 (7.0-8.4) 

 

Table 4 presents a comparison of the two guidelines: the same components from 

each guideline are shown next to each other (men/women, smokers/non-

smokers). The greatest difference in treatment advice (yellow and red boxes) can 

be seen in the non-smoking women: i.e. in the older guideline there was little 

indication for treatment whereas in the new guideline there is an indication for 

therapy for those aged 60 years and over. For the other categories it appears that, 

according to the previous guideline, treatment can start at a younger age in 

persons with elevated blood pressure and cholesterol levels. Under the new 

guideline treatment can start later in life, but treatment is also recommended for 

people with lower values of blood pressure and cholesterol.  

 

DiscussionDiscussionDiscussionDiscussion        

Of all persons with an indication for statin therapy according to the guideline in 

use during the study period, 42% of those with CVD were treated compared 

with 16% of those without CVD; however, all these people had a risk level for 

which treatment was indicated. The number of people free of CVD for whom 

treatment is indicated will increase if the new guideline is applied; this increase 

will most likely occur among older persons. 
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Table 4a Comparison of the risk tables of the 1999 guideline and the 2006 guideline by gender and smoking status (women). 

           Women            
    Non-smoker            Smoker      

 Framingham CHD   SCORE mortality    Framingham CHD   SCORE mortality  

180 12 16 19 22 25  8 10 11 13 14   180 19 23 27 31 34  15 18 20 23 26  
160 10 13 16 19 22  6 7 8 9 10 65  160 16 20 24 27 30  11 13 15 17 19 65 
140 8 11 14 16 19  4 5 6 7 7   140 13 17 21 24 27  8 9 11 12 14  
120 6 9 11 13 15  3 3 4 5 5   120 11 14 17 20 22  5 7 8 9 10  

                                               

180 11 15 18 21 24  4 5 6 7 8   180 28 22 26 29 32  8 10 11 13 14  

160 9 12 15 18 21  3 4 4 5 5 60  160 15 19 23 26 29  6 7 8 9 10 60 
140 7 10 13 15 17  2 3 3 3 4   140 12 16 19 22 25  4 5 6 7 7  
120 6 8 10 12 14  1 2 2 2 3   120 10 13 16 18 21  3 3 4 5 5  

                                               

180 10 13 16 19 21  2 3 3 4 4   180 16 20 23 27 30  4 5 6 7 8  
160 8 11 13 16 18  2 2 2 3 3 55  160 13 17 20 23 26  3 4 4 5 5 55 
140 6 9 11 13 15  1 1 2 2 2   140 11 14 17 20 23  2 3 3 3 4  
120 5 7 9 10 12  1 1 1 1 1   120 8 11 14 16 19  1 2 2 2 3  

                                               

180 8 11 13 16 18  1 1 2 2 2   180 13 16 20 23 26  2 3 3 4 4  
160 6 9 11 13 15  1 1 1 1 2 50  160 11 14 17 20 23  2 2 2 3 3 50 
140 5 7 9 11 13  1 1 1 1 1   140 9 11 14 17 19  1 1 2 2 2  
120 4 5 7 8 10  0 1 1 1 1   120 7 9 11 14 16  1 1 1 1 2  

                                               

180 3 5 6 8 9  1 1 1 1 1   180 6 8 10 13 15  1 1 2 2 2  

160 2 4 5 6 7  0 0 1 1 1 40  160 5 7 9 10 12  1 1 1 1 1 40 
140 2 3 4 5 6  0 0 0 0 1   140 4 5 7 8 10  1 1 1 1 1  
120 1 2 3 3 4  0 0 0 0 0   120 3 4 5 6 8  0 0 1 1 1  

 4 5 6 7 8  4 5 6 7 8    4 5 6 7 8  4 5 6 7 8  
SBP    TC/HDL ratio    Age  SBP    TC/HDL ratio    Age 
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Table 4b Comparison of the risk tables of the 1999 guideline and the 2006 guideline by gender and smoking status (men).  

           Men            
    Non-smoker            Smoker      

 Framingham CHD   SCORE mortality     Framingham CHD   SCORE mortality  
180 21 26 30 33 37  13 15 17 20 22   180 29 34 39 43 46  23 27 31 35 38  
160 18 22 26 30 33  9 11 13 14 16 65  160 26 31 35 39 42  17 20 23 26 29 65 
140 15 19 23 26 29  6 8 9 10 12   140 22 27 31 35 38  12 15 17 19 21  
120 12 15 19 22 25  5 6 7 7 8   120 18 23 27 30 33  9 11 12 14 16  

                                               

180 18 22 26 29 33  7 9 10 12 13   180 25 31 35 39 42  14 16 19 21 24  

160 15 19 23 26 29  5 6 7 8 9 60  160 22 27 31 35 38  10 12 14 16 17 60 
140 12 16 19 22 25  4 5 5 6 7   140 19 23 27 31 34  7 9 10 11 13  
120 10 13 16 19 21  3 3 4 4 5   120 15 19 23 26 29  5 6 7 8 9  

                                               

180 15 18 22 25 28  4 5 6 7 8   180 22 26 32 34 38  8 10 11 13 15  
160 12 16 19 22 25  3 4 4 5 6 55  160 19 23 27 31 34  6 7 8 9 11 55 
140 10 13 16 19 21  2 3 3 4 4   140 16 20 23 27 30  4 5 6 7 8  
120 8 10 13 15 18  2 2 2 3 3   120 13 16 20 23 25  3 4 4 5 5  

                                               

180 12 15 18 21 24  3 3 4 4 5   180 18 22 26 30 33  5 6 7 8 9  
160 10 13 16 18 21  2 2 3 3 3 50  160 15 19 23 26 29  4 4 5 6 6 50 
140 8 10 13 15 18  1 2 2 2 2   140 13 16 19 23 25  3 3 4 4 5  
120 6 8 10 12 14  1 1 1 2 2   120 10 13 16 19 21  2 2 3 3 3  

                                               

180 6 9 11 13 15  1 1 1 1 2   180 11 14 17 20 22  2 2 2 3 3  

160 5 7 9 11 13  1 1 1 1 1 40  160 9 12 14 17 19  1 2 2 2 2 40 
140 4 5 7 9 10  0 1 1 1 1   140 7 9 12 14 16  1 1 1 1 2  
120 3 4 5 7 8  0 0 0 1 1   120 5 7 9 11 13  1 1 1 1 1  

 4 5 6 7 8  4 5 6 7 8    4 5 6 7 8  4 5 6 7 8  
SBP    TC/HDL ratio    Age  SBP    TC/HDL ratio    Age 

CHD: coronary heart disease 

SBP: systolic blood pressure  

TC/HDL ratio: total 

cholesterol/high-density 

lipoprotein ratio 
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Study limitations  

The data presented here are based on a theoretical exercise. Data were collected 

in the context of a screening study in which cholesterol levels at the moment of 

measurement were unknown to participants and their general practitioners. This 

may explain the low percentage of treated persons without CVD. However, in a 

proportion of the total study population the cholesterol level was known from 

previous measurements and, based on these data, they could have been treated.  

The response in the UHP cohort was 59% and in the Doetinchem cohort 75-

80%; this could have caused some selection bias. In the UHP project, an earlier 

investigation into hypertension revealed a higher percentage of hypertension in 

non-responders than in responders.20 Because a non-responder may have a more 

unhealthy risk profile, these subjects may also have a higher cholesterol level. 

However, this does not allow to conclude that there is more under-treatment 

among non-responders.  

Because we had to estimate the baseline values of treated patients and the LDL-

cholesterol was unknown, these values were calculated using regression 

coefficients. Even if some inaccuracy arises from this approach, this is not likely 

to change the results of this study.  

A final limitation of the present study is the low average age of the study 

population. The number of people with CVD is relatively small and there are 

relatively many young people with a low risk. Had this study been conducted 

with an older population, the difference between the two risk functions may 

have been more pronounced.  

 

Comparison with other studies  

Our study showed that 48% of people with CVD actually used a statin. Some 

European countries have made comparable studies. For example, in the UK 30% 

of all patients with CVD (aged 16-75 years) used a statin.6 In the Euro Heart 

Survey, 48% of all patients with angina pectoris (mean age 61 years) were 

prescribed a statin.21 In the EURO ASPIRE II study, 43% of the patients with 

coronary problems (56% younger than 60 years) received a statin on hospital 

discharge.22 Of a subgroup with coronary heart disease in the Tromsø study, 
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55.4% of all men and 49.9% of all women (average age 59.9 years) had statin 

therapy.23  

Reduced medication compliance may explain the low rate of statin users among 

patients with CVD. In a Dutch cohort study it was found that more than 50% 

had stopped with medication within two years.24,25 The present study did not 

examine whether patients with CVD had ever used statins, and then later 

stopped. However, it is possible that poor compliance to medication had an 

impact on our results.  

According to the guidelines, starting with cholesterol-lowering therapy should 

be determined by the 10-year risk of CVD in people without previous CVD. Our 

study shows that only a small proportion of participants free of CVD, but with a 

risk level above the treatment threshold, were actually treated; i.e. 16%. The 

Pandora study from Italy also relates statin treatment to the level of risk for 

CHD. In the risk category 10-20%, 22% of the participants were treated and in 

the risk category 20-40%, 16% were treated.26 Compared with our study, more 

people in the Pandora study with an elevated risk were treated. 

With the new guideline, for persons free of CVD the number to be treated 

increases (Table 3). This increase (from 2%-8%) may have a considerable impact 

on the costs related to statin use. In the present study the numbers to be treated 

is based on the fact that all risk factors were known, whereas this is not the case 

in daily practice. However, with all the current screening activities and, for 

example, development of preventive consultations, more people will become 

aware of the risks of CVD and the actual treatment rates will approach those 

reported in this study.  

Comparison of the two risk tables reveals differences between the treatment 

groups. For example, under the new guideline more older people will be treated. 

Based on a cost-effective analysis for the new guideline, costs incurred for 

increased statin treatment will rise, but the costs per life-year gained will not 

exceed the estimated € 20,000.25 

The study has shown significant differences between treatment with statins in 

routine practice and treatment according to a guideline. Only when the majority 
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of people with a high risk of CVD are treated according to the new guideline, 

will the number of cases of CVD in the Netherlands be reduced. 
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The objectives of the studies presented in this thesis were to address relevant 

aspects of the principles and current practice of cardiovascular prevention in 

primary care.  

 

This thesis and the introductory caseThis thesis and the introductory caseThis thesis and the introductory caseThis thesis and the introductory case    

We return to the middle-aged, overweight man with nicotine stained fingers 

consulting his general practitioner because of shoulder complaints presented in 

the introduction of the thesis. How do the results from the studies presented in 

this thesis translate to the management of this particular patient?  

 

The general practitioner (GP) adhered to the current cardiovascular risk 

management guideline, as age, sex and smoking habits of her patient triggered 

the GP to discuss cardiovascular risk, to invite the patient for cardiovascular 

(CV) risk profiling and give personalized treatment advice based on the 

cardiovascular risk profile, even though the patient initially did not seek 

cardiovascular risk counseling. Based on the patient’s age, gender, smoking 

behavior, systolic blood pressure (SBP) and total cholesterol / HDL ratio an 

absolute 10 year cardiovascular disease (CVD) mortality risk was obtained using 

the SCORE (Systematic COronary Risk Evaluation) model.1 This risk was 16%. 

This number represents only an estimate of the true risk, but the patient’s risk 

definitely lies beyond the threshold above which treatment of CV risk factors is 

indicated and cost-effective according to the prevailing clinical guideline.2  

The GP shows the SCORE charts to the patient and points out that 16% clearly 

lie in the ‘red zone’. Absolute risks and colors of the risk charts are frequently 

used in daily practice to explain cardiovascular risk and motivate necessary 

lifestyle changes or drug treatment, as was done in this patient.3 

The GP tells the patient that his blood pressure (160/95 mmHg) and cholesterol 

level are high and discusses the possibility to initiate antihypertensive 

medication and statins and explains the potential benefits and side effects of 

these drugs. In addition, the GP explains that if the patient changes his dietary 

habits, looses weight, stops smoking and intensifies his physical activities, this is 
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likely to lower his risk of CVD, but that these changes in life style may be 

difficult to achieve. Of note, awareness of hypertension only does not 

automatically lead to a modification of lifestyle for many patients.4 

The ECG performed in this patient did not show any abnormalities. This is not a 

surprise, because in only one in twenty hypertensive patients clinically relevant 

ECG abnormalities are found.5 

With a mortality risk of 16% and given the results from measurement of blood 

pressure and lipid levels, the patient is eligible for lifestyle advice as well as drug 

treatment to lower blood pressure and lipid levels. In current practice, however, 

the probability that this patient will receive drug treatment is low (33% for 

blood pressure and 16% for lipid lowering therapy).6,7 Most GPs prefer not to 

prescribe drugs before attempts have been made to lower risk with lifestyle 

changes only. However, the chances that the patient will succeed in giving up 

smoking, lose weight and lower blood pressure and lipids by means of dietary 

changes and regular physical exercise seem remote.8,9 If no improvement is 

achieved, the patient may be reluctant to revisit his doctor and drug treatment is 

not initiated. This dilemma can be an obstacle in carrying out the guideline 

advice concerning drug treatment.  

The patient decides to attempt improvement of his lifestyle first and consider 

drug therapy if he does not succeed within three months. While he was in that 

three month period, his shoulder complaints worsened and extended to his arm. 

When he returned to the GP’s office, he proudly mentioned that he lost 

considerable weight, but the GP was alarmed. Indeed, the chest X-ray revealed a 

‘Pancoast tumor’. GPs should be aware of CVD risk in smoking patients, but 

realize that they are at risk for other diseases as well.  

 

PrinciplesPrinciplesPrinciplesPrinciples    

Prevention of CVD in clinical practice includes identification of persons at high 

risk, assessing the well known risk factors, proper estimation and optimal 

communication of CVD risk and appropriate allocation of therapies to those 

most likely to benefit. All with the aim to ultimately improve outcomes for 
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patients.10 In many countries, including the Netherlands, primary care 

physicians play a crucial role in this multi-factorial approach since they have 

repeated contact and long-term relationships with the majority of the 

population11, know their lifestyle, know about illnesses of a patient’s relatives, 

register risk factor measurements and have practice nurses carry out chronic 

disease management programs under their supervision. This make general 

practitioners particularly capable to accomplish preventive tasks as spelled out in 

current guidelines.  

 

PracticePracticePracticePractice    

Opportunities for primary prevention are often missed in daily practice.11 This is 

illustrated by the findings in this thesis as summarized below: 

- The risk charts of the guideline, as a basis for communicating lifestyle advice 

and drug treatment to patients, are being used in nearly three quarters of 

cardiovascular risk management consultations in general practice, but in only 

half of the consultations the charts are used to explain the risk and in only 

one third of the patients their absolute risk of CVD was discussed. 

- Although currently not established practice in primary care, a routine ECG in 

hypertensive patient may transform the status of a relevant number of low 

risk patients to that of moderate risk patients and consequently alter 

therapeutic strategies.  

- Despite the evidence on the benefits of lifestyle interventions in 

hypertension, the dietary and physical activity patterns of hypertensive 

patients are virtually similar to those with high blood pressure but not aware 

of this risk factor.  

- Two thirds of patients with hypertension are not aware of their high blood 

pressure and of those aware, 60% is treated. Of those treated, 42% has a blood 

pressure level below the recommended level. The ‘rule of halves’12 remains 

therefore still valid. Furthermore, of those aware of hypertension, half of 

those with a low risk (10 year cardiovascular disease risk <10%) is prescribed 
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antihypertensive drugs and one third of those at high risk (>10% 10-year risk) 

does not receive antihypertensive medication.  

- For lipid lowering treatment of high risk patients, the current situation is 

even worse. Less than half of those with CVD, who qualify for lipid lowering 

drugs according to the guidelines, are actually being treated and of those 

without CVD, but with increased risk (10 year cardiovascular morbidity 

>10%) only 16% receives statins.   

There seems to be a widespread and persistent gap between disseminated 

evidence-based guidelines on prevention of CVD and reaching lifestyle, blood 

pressure and cholesterol level targets described in these guidelines.13 Very few 

physicians are adequately assessing risk, and consequently patients are failing to 

achieve desired treatment targets.14 The process of prevention of cardiovascular 

diseases comprises of four elements: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this chapter, the following aspects that contribute to the discrepancy between 

the principles and practice of this process in primary care are discussed: 

Poor registration of risk factors, patient’s difficulty to understand risk, 

suboptimal cardiovascular risk management organization in general practice and 

current view on screening.  

Identification of high 

risk persons 

Risk estimation and 

communication 

Treatment plan 

Follow up 
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Registration of risk factors 

Adequate registration of all CV risk factors is a prerequisite for identification of 

high risk patients. This is not widespread in daily practice yet. A Dutch 

retrospective cohort study concerning registration of four conventional CVD 

risk factors (smoking, hypertension, diabetes mellitus and hypercholesterolemia) 

in the so called ‘primary prevention window’ showed that prior to a CVD event, 

in 60% of the patients one or more risk factor was registered, but in only 10%  

all risk factors were documented.15 Optimal registration is assisted by electronic 

medical file systems where registration of smoking habits should be ‘ticked off’ 

easily and visibly. In most medical file systems this is not the case. Smoking is 

currently often only registered in the text parts of the medical files, not visible 

and useless for alerting GPs when their patients come for a visit and it takes time 

and several mouse clicks before smoking is adequately registered. Ideally 

smoking is recorded in a prominent visible way, easy to retrieve and applicable 

for preventive purposes (for instance to identify all smokers in a particular 

general practice). Efficient registration of other risk factors such as blood 

pressure and cholesterol level is adequately supported in most systems. 

Cholesterol levels, for instance, are automatically recorded at the appropriate 

section of the medical file when digital blood test results are being processed. A 

way to handle the common situation that for a patient a full risk profile is not 

(yet) available, is to start from existing clinical data from the medical record 

with imputation of missing data to calculate the CVD risk score. This risk can be 

used for reminders to the GP or send letters to high risk patients to invite them 

to discuss their CVD risk.16 In this way all high risk patients are identified and 

not only those who visit their physician or the ‘worried well’ (well informed, 

worried, healthy persons, who ask for blood pressure and cholesterol checks 

every year, while at low risk). In the Julius Health Centers, the health centers 

where the Utrecht Health Project (UHP), the ongoing dynamic population study 

in Leidsche Rijn is carried out (the database used for chapter 5, 7 and 8), this 

strategy could be easily performed since at least half of the patients participate in 

the UHP and therefore in those patients all CVD risk factors were recorded.  
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Registration of risk factors is the start, but subsequent prompts and reminders of 

risk factor combinations will enhance preventive actions including risk 

estimation and proper treatment. Simple prompts on the GP’s computer screen 

may be effective in triggering GPs to discuss and deliver preventive 

interventions.17 When the GP’s attention is drawn to a patient’s complaint not 

related to CVD, the computer should draw attention to a possible high risk. 

Ideally, electronic medical records should automatically generate a ‘high risk 

pop-up’ when a patients file is opened, based on age, sex, smoking habit, blood 

pressure and cholesterol level, possibly extended to body mass index, waist 

circumference and family history of CVD and produce a risk estimation, if 

necessary with imputed data, within the patient file. Unfortunately, no medical 

file system currently incorporates risk estimation models, let alone the option to 

impute missing data. But even when this would be commonly available, 

computerized reminders do not automatically increase the quality of preventive 

care. In a systematic review, 48 computerized interventions in 8 studies showed 

an average increase of 13% of different preventive care measures carried out by 

physicians. Blood pressure screening increased by 16% and cholesterol level 

screening by 15%. Smoking cessation reminders increased smoking cessation 

advice by 23%. Furthermore, effectiveness of a computer prompt depends on the 

existing workflow and the effectiveness of a support infrastructure, such as 

additional personnel or the availability of information technology18  

To put this in practice, the registration of risk factors in the medical records, 

especially of smoking should be made extremely simple, preventive reminders 

should be generated at the appropriate time and if a patient is eligible for 

prevention, a quick ordering process (e.g. pre-filled in laboratory forms, standard 

referral sheets) and referral to the practice-nurse for a prevention consultation 

visit should follow.  

 

Risk communication 

Patient’s adherence to any intervention is higher when the patient is feeling 

sufficiently well-informed about potential benefits of adhering to treatment.19 

Therefore it seems important to inform a patient about his or her ten year 
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cardiovascular mortality risk in an understandable way, but this appears to be a 

difficult task where even most doctors have difficulties understanding the 

difference between such concepts as “relative” and “absolute” risks themselves.20 

In a Dutch study on determinants of misconception of risk, risk was perceived 

inappropriately by nearly 4 in 5 high-risk patients. Many perceived their risk as 

low where they actually were at high risk.21 In most guidelines on cardiovascular 

risk management, absolute risks are presented in the risk charts and therefore 

often used to explain risks to patients. But absolute risks (which are actually 

frequency numbers) are difficult to comprehend, even when presented visually. 

Frequency information often seems to be interpreted positively (i.e. optimistic 

bias) and not regarded as personally relevant information. For example, in a 

statement such as ‘1 out of 10’, often considered easy to understand, many 

people seem to associate themselves with one of the nine not affected.22 

This is of particular importance in young persons where a low absolute risk can 

conceal a very high relative risk.23 Yet their 10 year absolute cardiovascular risks 

are typically below 5%. Even with a low short term risk, their life time risks are 

high compared to their healthier peers. While these young high risk subjects do 

not yet qualify for drug treatment, life style advice is indicated but the low 

absolute risk figures will not easily convince patients of the necessity of lifestyle 

changes.  For these patients, relative risks estimates could be more persuasive. In 

the European Society of Cardiology guideline on cardiovascular risk 

management such relative risk estimations are included for younger persons. 

The table shows, for example, that a non-smoker with high blood pressure (160 

mmHg) and high total cholesterol level (7 mmol/l) has a four times higher risk 

than a similar person with a blood pressure of 120 mmHg and total cholesterol of 

4 mmol/l and a smoker with comparable high risk factor levels has a seven times 

higher risk than a non-smoker with low risk factor levels.23 Another concept 

applicable for young persons that participants of a focus group study found 

meaningful, easy to understand and memorable, is the use of risk-adjusted age; 

the average age of a same-sex person having the same 10 year CVD risk. This 

method engaged their attention in a manner to which they could personally 

relate more than to absolute or relative risks.24 A similar approach seems 
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effective in smokers. In patients who were told their ‘real lung age’ smoking 

cessation rates were higher than in smokers who did not receive this 

information25 Another aspect that is important in risk communication in 

younger persons is the minimal attention given to absolute cardiovascular 

morbidity risks in the Dutch guideline. The Dutch risk charts, which are derived 

from the European risk charts present mortality numbers only. Morbidity risk 

charts based on a crude conversion of morbidity numbers, are also included in 

the guideline but placed in the appendix and lacking the bright colors of the 

more prominent mortality charts.26 One can argue that, while probably slightly 

less accurate, morbidity is more relevant to younger patients since the absolute 

morbidity risk numbers are higher and these are likely to convince patients to 

take preventive actions.  

To empower the advice on lifestyle or drug therapy to high risk patients, GPs 

should be able to present the effect of these interventions clearly. There are 

several formats in which risk reductions can be presented to a patient: absolute 

risk reduction (ARR), relative risk reduction (RRR), number needed to treat 

(NNT) and prolongation of (disease-free) life (POL). Several studies have 

investigated the relationship between the format in which risk reductions are 

presented and the patient’s willingness to start treatment.19,22,27,28 The findings 

show that the wording and presentation of the different formats influence not 

only patients but also physicians in their opinion concerning effects of a certain 

treatment. In general, there is a tendency for people to be more convinced when 

benefits are framed in terms of relative risk reduction; when presented alongside 

baseline risk information, however, this effect was close to zero.27 This was also 

concluded in a Danish study where subjects recruited from the general 

population were first informed by one of the mentioned four formats and asked 

if they would consent to or decline treatment.19 After that, they were exposed to 

all four formats jointly and asked to reconsider their decision. Greatest 

differences were seen in subjects first given RRR information; many initially 

consented, but after the joint information declined treatment. A major 

difference was also seen in subjects initially refusing treatment after being given 

POL information, but consented after the joint information. Of interest is that in 
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the joint information the risk of CVD was compared to the fatality risk of cancer 

and car incidents. This format is called a risk ladder, including several risks that 

are ordered from low to high probability, where the risk to be evaluated is 

presented in between other risks (Figure 1).29 This format may be useful to 

enhance patients understanding of CVD risk but more research is needed to 

examine the effect on people’s risk perception.22  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Risk ladder, including several risks that are ordered from low to high 

probability 

 

Graphic representations of risk are perceived easier to understand than 

percentages, while the latter are currently included in most clinical systems to 

communicate risk.30 In the Netherlands, communicating risk to patients is 

supported at www.kiesbeter.nl. Absolute risk is presented in numbers of colored 

puppets out of hundred grey ones. Risk reductions as resulting from smoking 

cessation, lowering blood pressure levels or cholesterol levels are presented as a 

decrease in the number of colored puppets. It is questionable whether patients 
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are convinced of the benefits of lifestyle changes or drug therapy in this way, 

but at least the effect of lowering risk factors levels is shown.  

Whether risk is presented as absolute risk, relative risk, risk-adjusted age, 

mortality or morbidity risk, whether effect of therapy is presented in ARR, RRR, 

NNT or POL, in words or as an illustration, it is clear that a doctor is in a very 

powerful position to influence a patient’s choice, by presenting risk information 

in a certain way.31 Training of physicians on risk education, detailed explanation 

of risk and effect of therapy, however, does not seem to improve the patients 

understanding of this concept.32 It is therefore questionable whether therapy 

compliance is supported by explaining risks in detail to patients. Currently 

available risk charts should primarily be used by physicians or practice nurses in 

their decision to prescribe blood pressure of lipid lowering drug therapy or not. 

They should not try to explain CVD risk in detail, but only mention whether or 

not the patient is at increased risk and should loose weight, exercise, eat 

healthier and depending on the risk estimate, discuss the initiation of 

antihypertensive therapy or statins. In young patients not eligible for drug 

treatment, relative risks or risk adjusted age should be used to encourage a 

healthier lifestyle. If patients are eligible for drug therapy, analogous to 

treatment of diabetes mellitus, in essence also a risk factor for future 

(cardiovascular) disease, physicians could give these patients 3 months time to 

change their lifestyle and if they do not succeed, drug therapy is started, without 

detailed explanation of risk and risk reduction effects of therapy.  

 

Organization of treatment and follow up  

Prevention of cardiovascular disease in clinical practice is time-consuming. Most 

general practitioners lack time to carry out all cardiovascular preventive actions 

recommended in the current guidelines. Yet, preventive care lends itself for task 

delegation to practice-nurses since most tasks can be carried out according to 

protocols. In primary care, practice-nurses are already managing patients with 

chronic diseases such as diabetes mellitus and COPD, using standardized 

protocols. As was illustrated in the REACTIE study3, 71% of the cardiovascular 

risk management consultations were performed by practice nurses, mainly in 
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hypertensive patients who regularly visit the practice for blood pressure control. 

Training to improve counseling skills, such as motivational interviewing and 

referral possibilities to physical activity programs, dieticians and self help groups 

are indispensable to ensure optimal support of patient by practice-nurses.33 The 

practice-nurse can improve patient involvement in the treatment plan and 

increase compliance through the Chronic Care Model (Improving Chronic 

Illness Care (ICIC), www.improvingchroniccare.org). The model is extensively 

evaluated for example in asthma, diabetes mellitus, depression and heart failure 

and it was showed that clinical outcomes, processes and to a lesser extent, 

quality of life had improved.34 One important aspect of the Chronic Care Model 

is self management, i.e. the patient takes responsibility for his illness. This means 

that the patient formulates health goals, the process to gain and maintain these 

goals and which support is needed35. This model can be applied to high risk 

patients whose risk profile has been established and the factors responsible for 

the increased risk have been identified. Practice-nurses have a supportive role in 

this process to inform the patient which and how risk factors can be improved 

by lifestyle and drug therapy. In the patient’s process of CVD risk reduction, the 

practice-nurse should give emotional support on the short term (for instance 

when a patient stops smoking) combined with providing relevant knowledge to 

support long term interventions (for example to ensure a patient’s adherence to  

antihypertensive drug therapy).35 Agreements on improving lifestyle, e.g. to stop 

smoking or take up regular physical exercise could be laid down in the form of 

contracts. In this way patients are made accountable for their own choices, 

which will enhance the chance on success.35 

 

Screening as a solution? 

Currently, prevention of CVD in primary care is largely based on case finding 

and in this way the effects on the cardiovascular epidemic will be modest at 

most. To have a more material impact on CVD prevalence and prognosis a 

different approach is needed.    

Screening for high blood pressure in persons over 60 years (a component of the 

NHG/LHV project: Preventie: maatwerk) was not a success in the nineties. 
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However, screening for cervix carcinoma is common practice and the numbers 

needed to screen to prevent one death are higher for cervix screening (2,560 per 

year) than for hypertension screening in those 55 to 75 years (2,340 per year).36 

The number needed to screen (NNS) in hypertension in this study was based on 

a (too) low prevalence of 10%, therefore NNS is probably much lower than 

2,340 per year and screening is more cost effective. It is somewhat surprising 

that hypertension screening is hardly discussed, while screening for several 

cancers (such as lung and prostate cancer) seems high on the public health 

agenda. Obviously, the workload associated with hypertension screening should 

not be underestimated. Since it is not the blood pressure level only but the 

overall risk that determines whether to treat a hypertensive person, it is 

desirable to exclude low risk persons before blood pressure measurements. This 

approach is now being studied in the so called ‘Prevention consultation’ project 

(supported by Diabetes Fonds, Nederlandse Hartstichting, Nierstichting and 

health insurance companies in cooperation with the NHG, LHV en de NVAB). 

An online questionnaire classifies participants in low, moderately increased and 

high CVD risk groups. Low risk participants receive short lifestyle advice based 

on their current lifestyle. Moderately increased risk participants receive 

extended lifestyle advice and are referred to preventive activities. High risk 

persons are advised to visit their physician for measurement of blood pressure, 

BMI, waist circumference and blood glucose and cholesterol tests. Based on the 

results, 10 year CVD risk will be estimated and treatment according to the 

cardiovascular risk management guideline executed. Success of this strategy will 

depend on the number of high risk persons reached. Different approaches to 

reach patients are used, including passive display on the website of the GP and 

active invitation by letters to patients to fill in the online questionnaire. To 

judge the effectiveness of this method, it is important to report on the number of 

high and low risk persons that participate and to what extent high risk persons 

actually visited their primary care practice and whether most low risk persons 

did not. ‘Prevention consultation’ may be a promising strategy to improve CVD 

prevention in primary care, especially when the practice-nurse is in charge of 

the cardiovascular risk estimation, treatment plan and follow up. Health 
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insurance should compensate these preventive activities financially. Currently, 

insurance companies are increasingly involved in preventive activities such as 

compensation of drug- and nicotine replacement therapy when patients stop 

smoking. As in COPD and diabetes, insurance companies should provide 

financial incentives if CVD prevention is carried out in primary care. If CVD 

risk management becomes part of the increasing number of  ‘performance 

indicators’, recently introduced for contracts between physicians and health 

insurance companies, it is important that the indicators are selected carefully.30 

A financial incentive for implementation of risk based management could 

produce health gains by achieving quality targets, as is already customary in the 

UK Quality and Outcomes Framework.37 

 

ConclusionConclusionConclusionConclusion    

The present cardiovascular risk management guidelines give general 

practitioners directions to identify, advice and treat high risk patients they may 

encounter in daily practice. However, these directions are not yet sufficiently 

incorporated into routine clinical practice and consequently major opportunities 

for cardiovascular prevention are being missed. Passive dissemination of 

information in isolation is generally ineffective and, at best, results in only small 

changes in practice.13 

Improvement of CVD prevention is necessary and possible. The evidence for 

effectiveness of risk reduction strategies is overwhelming but current 

cardiovascular prevention could dramatically be improved by better 

implementation of the available knowledge. In this chapter different means to 

enhance implementation were described. In short: improve risk factor 

registration, use risk communication when applicable, maximize non-physician 

involvement and assure adequate financial support while restricting the 

workload.  
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SummarySummarySummarySummary    

In most developed countries, including the Netherlands, cardiovascular disease 

(CVD) is a leading cause of morbidity, mortality and health care costs. 

The important role of primary care in cardiovascular diseases prevention, 

including identification of persons at high risk, assessing the established risk 

factors, proper estimation and optimal communication of CVD risk and 

appropriate allocation of interventions to those most likely to benefit, is widely 

acknowledged. The question, however, of how prevention is actually carried out 

in primary care needs to be addressed. 

The objectives of the studies presented in this thesis were to address relevant 

aspects of the principles and current practice of cardiovascular prevention in 

primary care.  

 

In 2006, the Dutch Institute for Healthcare Improvement CBO and the Dutch 

College of General Practitioners developed a national multidisciplinary guideline 

for Cardiovascular risk management. The aim was to establish a guideline for 

optimal and cost-effective primary and secondary CVD prevention. This Dutch 

Cardiovascular risk management guideline, included in this thesis, gives general 

practitioners directions to identify, advice and treat high risk patients they may 

encounter in daily practice (Chapter 2). Risk charts are included to estimate risk 

of cardiovascular diseases, based on an individual’s age, sex, smoking habit, blood 

pressure and lipid level. It is recommended that a personalized lifestyle advice is 

given to all patients at risk for CVD and that drug therapy is initiated when a 

patient’s absolute CVD risk exceeds a certain risk level.  

 

The American Framingham Heart study risk model has been used in the former 

Dutch guidelines on hypertension and cholesterol. In the Cardiovascular risk 

management guideline, a new European model based on the Systematic 

COronary Risk Evaluation (SCORE) system, was introduced. If one risk function 

is replaced by another, validation is important in view of the consequences for 

individual predicted risks, treatment decisions, the costs of treatment and the 
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prevention of CVD. Therefore, we compared both risk models with regard to 

their ability to predict cardiovascular mortality in the Netherlands in a Dutch 

cohort study of 39,719 persons (Chapter 3). Both have a good discriminative 

ability (ranking persons in order of risks) but have only modest absolute risk 

predicting abilities, the SCORE system being slightly better than the 

Framingham model. Using the SCORE model for prediction of an absolute CVD 

risk in individuals is therefore probably not optimal. However, since the risk 

charts are primarily meant for determining whether a patient has a risk above 

the drug treatment level, the prediction accuracy is especially important around 

those thresholds. Among subjects considered eligible for initiation of treatment 

(>10% absolute CVD risk), the predicted risk according to the SCORE risk model 

(10.2%) was closer to the observed risk then the predicted risk according to the 

Framingham model (6.2%). Therefore, for those with risks around the treatment 

threshold and thus those in whom risk prediction has important consequences, 

the SCORE risk function suffices.  

 

After introduction of the Cardiovascular risk management guideline, exploring 

the use of this guideline in daily practice and especially how the risk charts are 

applied is of importance to guide implementation strategies. We asked doctors 

doing their vocational training to become general practitioners, to observe 

consultations related to cardiovascular risk management (CVRM) in their 

training practice using a structured checklist (Chapter 4). In particular, we 

studied whether the risk charts of the guideline, as a basis for communicating 

lifestyle advice and drug treatment to patients, are being used. In 71% of the 

consultations the CVRM risk table was applied to estimate the risk. In 57% of 

the consultations the table was also used to explain the risk to a patient and in 

31% of all consultations the level of absolute cardiovascular risk was actually 

mentioned. The current guideline seems to lack advice on the best way to 

inform patients about their risk of CVD. If more attention is paid to this item in 

future versions of the guideline, patients might become more involved in the 

decision-making process regarding risk interventions and thereby increase their 

compliance. 
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In the guideline Cardiovascular risk management, risk estimation is based on 

established risk factors for CVD: age, sex, smoking habits, systolic blood pressure 

and lipid levels. The guideline recommends considering an ECG in hypertensive 

patients. It is not clear whether an ECG in this group at elevated risk of CVD 

will improve risk estimation. In other (European and national European) 

guidelines, the recommendation of an ECG in hypertensive patients is 

ambiguous. We assessed the prevalence of ECG abnormalities which may have 

direct therapeutic consequences (such as myocardial infarction (MI) and atrial 

fibrillation (AF)) and abnormalities that can transform the status of low risk 

patients to that of high risk patients (e.g. left ventricle hypertrophy, bundle 

branch blocks, atrial ventricular blocks and ST-segment and T-wave 

abnormalities) in 866 hypertensive participants of the Utrecht Health Project, an 

ongoing dynamic population study in Utrecht (Chapter 5).  The prevalence of 

ECG abnormalities was 4.5%, the prevalence of AF or prior MI was 2.1% 

(95%CI 1.1-3.0) and of other ECG abnormalities related to future CVD risk 2.7% 

(95%CI 1.6-3.7). Number needed to screen to prevent one death from CVD 

within ten years was estimated at 1,000 which is comparable to other widely 

accepted screening tests.  Therefore, our findings support the recommendation 

to record an ECG in unselected hypertensive subjects.   

 

When a patient’s absolute CVD risk level is established and the significance is 

explained to him or her, the guideline recommends a personalized lifestyle 

advice in order to reduce CVD risk. Whether patients actually change their 

dietary and smoking habits and physical activity was studied in chapter 6. We 

assessed guideline adherence in 8,799 hypertensive subjects included in the 

EPIC-NL cohort and computed differences in proportions of guideline targets 

met, between aware and unaware hypertensive patients.  

Patients aware of their hypertension more often adhered to some of the 

guideline items than unaware hypertensive subjects. Of patients aware of their 

hypertension, 38.6% adhered to the guideline concerning intake of poly 

unsaturated fat : saturated fat, 40.6% reached the recommended amount of fibre 

intake, 79.7% restricted to the maximum amount of  alcohol and their BMI was 
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in 53.8% lower than 27 kg/m2. For patients not aware of their hypertension 

these figures were 33.2%, 34.2%, 72.6% en 46.5%, respectively. 

There appears to be ample room for improvement in implementing the 

guidelines in such a way that lifestyle advices actually change patient’s 

unhealthy lifestyles.  

 

In chapter 7 and 8, guideline adherence was assessed concerning blood pressure 

lowering and cholesterol lowering therapy. In chapter 7 we studied whether 

patients were aware of their hypertension, whether they were treated and 

whether treatment led to the recommended blood pressure level target. 

Furthermore we assessed whether blood pressure lowering therapy was indeed 

initiated in hypertensive patients at high absolute cardiovascular risk (i.e. risks 

above the treatment threshold) and omitted in lower risk patients. In the first 

4,950 participants of the Utrecht Health Project, prevalence of hypertension was 

23.3%. Among those with hypertension, 33.7% was aware of the condition. Of 

those aware, 59.4% was treated with antihypertensive drugs. Of those treated, 

41.9% had a blood pressure level below the recommended level. In half of those 

aware of their hypertension and a calculated cardiovascular risk less than 10% 

(the recommended threshold below which drug treatment is considered 

unnecessary), antihypertensive drug treatment was initiated. Of those aware of 

their hypertension with a calculated cardiovascular 10 years risk exceeding the 

drug treatment threshold of 20%, treatment was absent in 33.6%. Again, 

improvement in carrying out guideline recommendations pertaining to risk 

based treatment of hypertensive patients seems an important tool to improve 

targeted prevention of cardiovascular diseases. 

 

In chapter 8, prescription practices of cholesterol lowering therapy in 2000-2004 

were compared with the recommendations provided in the cholesterol guideline 

of 1999. Data from two prospective studies were used: the Utrecht Health 

Project (n=4,950) and data from the third study-round of the ‘Doetinchem 

Study’ (n=4,920), a cohort study concerning changes in lifestyle factors and risk 

factors for chronic diseases with ageing. Of all subjects with CVD and a 
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cholesterol level above 5 mmol/l, 42% was treated as recommended in the then 

prevailing guideline. Of those free from CVD but at increased risk according to 

the Framingham risk chart included in that guideline and therefore having an 

indication for cholesterol lowering treatment, only 16% was treated. Since 

meanwhile a new Cardiovascular risk management guideline including 

recommendations for cholesterol lowering treatment was issued, we compared 

both guidelines concerning numbers and characteristics of whom to treat.  

According to the older guideline, treatment can start at a younger age in persons 

with elevated blood pressure and cholesterol levels. Under the new guideline 

treatment, can start later in life, but treatment is also recommended for people 

with lower values of blood pressure and lipid levels. The number of people free 

from CVD in whom treatment is indicated will increase if the new guideline is 

applied; this increase will most likely occur among older persons. 

 

There seems to be a widespread and persistent gap between disseminated 

evidence-based guidelines on prevention of CVD and reaching lifestyle, blood 

pressure and cholesterol level targets described in these guidelines. 

Improvement in CVD prevention activities is necessary and possible. The 

evidence for effectiveness of risk reduction strategies is overwhelming, but 

current cardiovascular prevention could dramatically be improved by better 

implementation of available knowledge. 
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SamenvattingSamenvattingSamenvattingSamenvatting    

In de meeste Westerse landen, waaronder Nederland, veroorzaken hart- en 

vaatziekten een belangrijk deel van alle ziekte en sterfte en dragen ze bij tot 

stijging van kosten in de gezondheidszorg. De eerstelijns gezondheidszorg wordt 

geacht een belangrijke rol te spelen in het voorkómen van hart- en vaatziekten 

door mensen met een verhoogd risico op deze ziekten te identificeren, de 

risicofactoren hiervoor te inventariseren, een goede schatting te maken van de 

kans op hart- en vaatziekten, de patiënt juist te informeren en de aanbevolen 

interventies toe te passen. Het is echter niet bekend of en hoe deze preventieve 

maatregelen uitgevoerd worden. Het doel van dit proefschrift was het 

beschrijven van relevante principes met betrekking tot preventie van hart- en 

vaatziekten en de uitvoering daarvan in de praktijk.  

 

In 2006 ontwikkelden het kwaliteitsinstituut voor de gezondheidzorg CBO en 

het Nederlands Huisarts Genootschap een multidisciplinaire richtlijn voor 

cardiovasculair risicomanagement met als doel optimale en kosteneffectieve 

primaire en secundaire preventie van hart- en vaatziekten. In deze richtlijn 

staan aanbevelingen voor het identificeren, adviseren en behandelen van 

patiënten met een verhoogde kans op hart- en vaatziekten in de dagelijkse 

huisartspraktijk (hoofdstuk 2). De risicotabel die is opgenomen in de richtlijn, is 

bedoeld om de kans op hart- en vaatziekten te schatten op basis van leeftijd, 

geslacht, rookgedrag, bloeddruk en cholesterolgehalte. Alle patiënten met een 

verhoogde kans op hart- en vaatziekten dienen een persoonlijk leefstijladvies te 

ontvangen en wanneer het risico boven een bepaald niveau uitstijgt, moet tevens 

medicamenteuze therapie gestart worden.  

 

In de vorige Nederlandse richtlijnen betreffende hypertensie en cholesterol 

werd de Amerikaanse ‘Framingham Heart study’ gebruikt om het 

cardiovasculaire risico te schatten. De cardiovasculair risicomanagement 

richtlijn bevat een nieuw Europees model, gebaseerd op ‘the Systematic 

COronary Risk Evaluation (SCORE) system’. Omdat een nieuw model 
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consequenties kan hebben voor individuele risico predictie, initiëren van 

medicamenteuze behandeling, kosten van behandeling en preventie van hart- 

en vaatziekten hebben we beide modellen vergeleken (hoofdstuk 3). In een 

Nederlandse cohort studie bestaande uit 39.719 personen werd de predictie van 

sterfte door hart- en vaatziekten van beide modellen vergeleken met de 

werkelijke sterfte. Beide modellen bleken goed te discrimineren, (personen 

rangschikken naar grootte van risico), echter de absolute sterftekansen werden 

matig voorspeld, hoewel het SCORE model dit iets beter deed dan het 

Framingham model. Het is dus mogelijk dat de risicotabel die gebaseerd is op het 

SCORE model de absolute kans op cardiovasculaire sterfte niet optimaal 

voorspelt. De tabellen zijn echter vooral bedoeld om te bepalen of een patiënt 

medicamenteus behandeld dient te worden. Daarom is de precisie van de 

schatting vooral van belang rond de niveaus van risico waarboven een patiënt 

behandeld wordt. Voor patiënten met een absoluut risico >10%, die in 

aanmerking kwamen voor medicamenteuze behandeling en de risicoschatting 

dus behandelconsequenties had, voorspelde het SCORE model risico’s (10,2%) 

die meer in overeenstemming waren met de werkelijke risico’s dan het 

Framingham model (6,2%). We kunnen dus concluderen dat het SCORE model 

het risico rond de behandeldrempel voldoende goed voorspelt.  

 

Enige tijd na de introductie van de richtlijn hebben we onderzocht of en hoe de 

risicotabellen van de richtlijn in de dagelijkse praktijk werden toegepast om 

risico te schatten en de patiënten voor te lichten. Deze uitkomsten kunnen van 

belang zijn voor een eventuele strategie die gekozen wordt om de richtlijn in de 

praktijk te implementeren. Hiervoor hebben we huisartsen in opleiding 

gevraagd om cardiovasculair risicomanagement consulten in hun 

opleidingspraktijk te observeren met behulp van een gestructureerd 

observatieformulier (hoofdstuk 4). We bestudeerden vooral of en hoe de 

risicotabellen werden gebruikt. In 71% van de geobserveerde consulten werd de 

tabel gebruikt om het risico te schatten. In 57% van de consulten werd de tabel 

gebruikt om het risico aan de patiënt uit te leggen en in 31% van alle consulten 

werd de hoogte van het absolute cardiovasculaire risico daadwerkelijk aan de 
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patiënt gemeld. In de richtlijn staan geen duidelijke aanbevelingen over het 

voorlichten van patiënt betreffende zijn risico van hart- en vaatziekten. Meer 

aandacht hiervoor in een volgende versie van de richtlijn kan de betrokkenheid 

van de patiënt bij zijn behandeling vergroten en zo de therapietrouw verbeteren.  

 

Volgens de richtlijn cardiovasculair risicomanagement wordt het risico geschat 

op basis van de bekende risicofactoren voor hart- en vaatziekten: leeftijd, 

geslacht, rookgedrag, systolische bloeddruk en cholesterolgehalte. Verder wordt 

aanbevolen om bij patiënten met hypertensie een ECG te overwegen. Het is niet 

bekend of een ECG bijdraagt aan verbetering van de risicoschatting bij deze 

patiënten die vanwege hypertensie een verhoogd risico hebben. In de 

verschillende Europese en nationale Europese richtlijnen zijn de adviezen ten 

aanzien van een ECG bij hypertensie niet eenduidig. Daarom onderzochten we 

866 hypertensieve deelnemers aan het Leidsche Rijn Gezondheidsproject, een 

cohort studie nabij Utrecht (hoofdstuk 5). We bepaalden de prevalentie van 

afwijkingen die een directe behandeling vergen (myocardinfarct en atrium 

fibrilleren) en van afwijkingen die patiënten met een initieel laag risico van 

hart- en vaatziekten in een hogere risicocategorie kunnen brengen (bijv. linker 

ventrikel hypertrofie, bundeltakblok, atrio-ventriculair block, ST-segment 

afwijkingen en T-top afwijkingen).   

De prevalentie van alle ECG afwijkingen was 4,5%, de prevalentie van 

myocardinfarct en atriumfibrilleren was 2,1% en van de risicoverhogende 

afwijkingen 2,7%. De ‘number needed to screen’ was ongeveer 1000, dit 

betekent dat er 1000 mensen gescreend moeten worden om één sterfgeval per 10 

jaar te voorkómen. Deze uitkomst is vergelijkbaar met andere algemeen 

geaccepteerde screeningsonderzoeken. Deze uitkomsten ondersteunen het 

advies in de richtlijn om een ECG te maken bij alle patiënten met hypertensie.  

 

Nadat het risico van een patiënt is geschat en het belang hiervan is uitgelegd, 

moet volgens de richtlijn een persoonlijk leefstijladvies worden gegeven om zo 

de kans op hart- en vaatziekten te verlagen. In hoofdstuk 6 hebben we 
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onderzocht of hypertensie patiënten die op de hoogte zijn van deze diagnose 

hun dieet, rookgedrag en lichamelijke activiteiten aanpasten.  

Hiervoor gebruikten we 8.799 hypertensieve deelnemers van het EPIC-NL 

cohort. We onderzochten of de leefstijl van degenen die wisten dat ze 

hypertensie hadden meer overeenkwam met de aanbevelingen in de richtlijn 

dan de leefstijl van hen die dat niet wisten. Uit dit onderzoek bleek dat de 

leefstijl van de eerstgenoemde groep op sommige onderdelen significant beter 

overeenkwam met de leefstijladviezen van de richtlijn dan van degenen uit de 

laatste groep. Van de patiënten die wisten dat ze hypertensie hadden, hield 

38,6% zich aan de richtlijn met betrekking tot inname van de verhouding 

onverzadigd vet : verzadigd vet, 40,6% hield zich aan de aanbevolen hoeveelheid 

vezels en 79,7% gebruikte niet meer alcohol dan aanbevolen en hun BMI was in 

53,8% lager dan 27 kg/m2. Voor personen die niet wisten dat ze hypertensie 

hadden waren deze percentages respectievelijk 33,2%, 34,2%, 72,6% en 46,5%. 

Blijkbaar kan er nog veel verbeterd worden op het gebied van richtlijn 

implementatie zodat leefstijladvies daadwerkelijk een gezondere leefstijl bij 

patiënten teweegbrengt.  

 

In hoofdstuk 7 en 8 werd ook onderzocht in hoeverre de richtlijn in de praktijk 

werd uitgevoerd, maar dan wat betreft bloeddrukverlagende- en 

cholesterolverlagende medicatie. In hoofdstuk 7 bestudeerde we in hoeverre 

patiënten op de hoogte waren van de diagnose hypertensie, of ze hiervoor 

werden behandeld en of die behandeling leidde tot een bloeddruk onder de 

streefwaarde. Daarnaast hebben we gekeken of patiënten met hypertensie en 

een risico van hart- en vaatziekten dat boven de behandel drempel uitsteeg 

bloeddrukverlagende medicatie ontvingen en of hypertensie patiënten met een 

lager risico dit terecht niet ontvingen volgens de richtlijn ‘Hypertensie’ uit 2000. 

De prevalentie van hypertensie in de eerste 4.950 deelnemers van het Leidsche 

Rijn Gezondheidsproject was 23,3%. Hiervan was 33,7% op de hoogte van deze 

diagnose en van dit deel werd 59,4% medicamenteus behandeld. Bij 41,9% van 

degenen die behandeld werden was de bloeddruk onder de streefwaarde. In de 

helft van de patiënten bekend met hypertensie maar met een laag risico (<10%, 
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het afkappunt waaronder medicamenteuze behandeling niet zinvol geacht 

wordt) werd er toch medicamenteus behandeld. Van de patiënten met 

hypertensie en een risico groter dan 20% werd in 33,6% van de gevallen toch 

geen medicamenteuze therapie gegeven. Hier blijkt ook weer dat een betere 

uitvoering van de richtlijn in de praktijk waarbij behandeling van patiënten met 

hypertensie wordt gebaseerd op het risico een belangrijke bijdrage kan leveren 

aan de preventie van hart- en vaatziekten.  

 

In hoofdstuk 8 werd behandeling met cholesterolverlagende therapie (statines) 

in de periode 2000 - 2004 vergeleken met het beleid dat is beschreven in de 

‘consensus cholesterol’ uit 1999. Hiervoor gebruikten we data van twee 

cohorten: het Leidsche Rijn Gezondheidsproject (n=4.950) en de derde ronde 

van de ‘Doetichem Studie’ (n=4.920), een cohort studie over veranderingen in 

leefstijl en risicofactoren voor chronische ziekten met het ouder worden. Van 

alle deelnemers met hart- en vaatziekten en een cholesterolgehalte boven 5 

mmol/l kreeg 42% een medicamenteuze therapie zoals aanbevolen in de 

‘consensus cholesterol’. Deelnemers zonder hart- en vaatziekten, maar met een 

behandelindicatie, omdat hun risico geschat met het Framingham model 

verhoogd bleek, werden maar in 16% van de gevallen behandeld. De ‘consensus 

cholesterol’ uit 1999 is inmiddels vervangen door de richtlijn Cardiovasculair 

Risicomanagement. Deze bevat ook aanbevelingen voor cholesterolverlagende 

therapie en daarom hebben we beide richtlijnen vergeleken met betrekking tot 

het aantal en de eigenschappen van met statines te behandelen personen. De 

vorige richtlijn adviseert behandeling met statines op een relatief jonge leeftijd 

bij personen met een verhoogd cholesterolgehalte. Volgens de nieuwe richtlijn 

kan de behandeling op latere leeftijd starten, maar dit wordt dan geadviseerd bij 

lagere cholesterolwaarden. Het totaal aantal mensen zonder hart- en 

vaatziekten, maar met een behandelindicatie voor een statine, zal door 

uitvoering van de nieuwe richtlijn stijgen, vooral onder ouderen.  

 

Er lijkt een consistente en wijdverspreide kloof te bestaan tussen gepubliceerde 

‘evidence-based’ richtlijnen betreffende preventie van hart- en vaatziekten en 
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het bereiken van een gezonde leefstijl en de streefwaarden van de bloeddruk en 

het cholesterolgehalte die in deze richtlijnen aanbevolen worden. Het slechten 

van deze kloof is noodzakelijk en mogelijk. Het bewijs van de effectiviteit van 

risicoverlagende strategieën is indrukwekkend genoeg, maar de preventie van 

hart- en vaatziekten zal alleen verbeteren als de huidige kennis daadwerkelijk 

wordt toegepast in de praktijk.  
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DankwoordDankwoordDankwoordDankwoord    

Professor zal ik niet worden. Toch was dat een van mijn redenen om te 

promoveren, zoals ik optimistisch vertelde aan Arno Hoes in het eerste gesprek 

over een mogelijke promotie. Maar toen wist ik niet wat ik nu weet: Tjarda en 

de wetenschap: dat is vooral een kwestie van doorzetten, niet van diepe liefde. 

Dat het toch tot een promotie is gekomen, verbaast me nog steeds. Het is het 

resultaat van mijn wilskracht (die heb ik wel) en de hulp van velen. Die wil ik 

hier bedanken. 

 

In de eerste plaats mijn promotoren Arno Hoes, Rick Grobbee en Michiel Bots. 

Arno, jij bent degene die in mij, één van de huisartsen in Leidsche Rijn, een 

potentiële promovendus zag en daarin is blijven geloven, ook al zag ik het zelf 

soms niet meer gebeuren. Je wist me aan te zetten tot betere prestaties dan ik 

zelf dacht te kunnen. Mijn opzet van het allereerste artikel wist je als volgt te 

waarderen: ‘ik heb van een beginnende promovendus zelden zo’n goede eerste 

opzet gezien. Maar wel graag dubbele regelafstand, anders kan ik het 

commentaar niet kwijt’. Ik weet nog dat ik de rest van die dag een beetje 

zweefde. Het heeft me later door moeilijke momenten heen geholpen. 

Rick, ik wil je bedanken voor je geduld met een huisarts zonder 

epidemiologische aanleg en de manier waarop je me hielp mijn artikelen naar 

een hoger niveau te tillen. Ik was altijd weer verbaasd dat je op detailniveau wist 

waar ik mee bezig was en daar ook nog verdieping in aanbracht. 

Michiel, eerst was je co-promotor, ingeschakeld om naast de beide andere 

promotoren mij door de dagelijkse promotie-sores heen te sleuren. En dat heb je 

gedaan. Met veel aandacht, niet alleen voor de inhoud van de promotie maar 

ook voor mijn ‘andere’ leven: privé en als huisarts. Dat zette de toon van onze 

besprekingen en ik zal ze daarom nog missen. Nu ben je mijn derde promotor, 

omdat je professor bent geworden. Geweldig! Gelukkig ben je gewoon dezelfde 

no-nonsense, opgewekte en optimistische begeleider gebleven. Heel veel dank 

daarvoor. 
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Alle mede auteurs: dank zij jullie commentaren en aanvullingen zijn de artikelen 

wetenschappelijker, relevanter en leesbaarder geworden. Ik was steeds weer 

verrast als een artikel werd geaccepteerd en dat is mede aan jullie te danken. 

 

Leden van de commissie die mijn proefschrift hebben beoordeeld, professor 

Frank Visseren, professor Guy Rutten, professor Wim Stalman en professor 

Jozien Bensing, jullie wilden tijd investeren om mijn proefschrift door te nemen. 

Dank, want zonder jullie oordeel was er geen promotie geweest. 

 

Veel van mijn onderzoek is verricht met de data van het Leidsche Rijn 

gezondheidsproject. Mattijs, ik wil je bedanken voor alle inspanningen hiervoor 

en je doorzettingsvermogen, want dat is hard nodig in dit af en toe lastige 

project. Ik wil alle onderzoeksverpleegkundigen die de basismetingen verrichten 

voor het project bedanken: jullie hebben werk gedaan waar de vruchten nog 

lang van geplukt zullen worden. Hanneke en Nicole, bedankt voor de tijd die 

jullie als data management in mijn deelprojecten hebben gestoken.  

Peter wil ik bedanken voor de data analyses bij het CBS. Ik had het nooit zelf 

gekund en gelukkig kon je het zo uitleggen dat ik in ieder geval snapte wat je 

had gedaan. Dat is een hele kunst!  

Lara en Jildou, jullie hebben het data management van de REACTIE studie 

onder je hoede gehad: bedankt! 

 

De bijdrage van de staf en huisartsen in opleiding van de huisartsopleiding 

Utrecht en mijn student, Marcia waren onmisbaar voor de REACTIE studie: het 

was geen makkelijk traject, maar dank zij jullie is het eindresultaat daar.  

 

Alle huisartsen in de Julius Leidsche Rijn gezondheidscentra dragen nog steeds 

bij aan het Leidsche Rijn gezondheidsproject door trouw alle diagnoses te 

coderen en patiënten te motiveren deel te nemen. Ik waardeer dat enorm, want 

jullie zien zelf lang niet altijd de resultaten. 

Mijn collega’s in Veldhuizen wil ik extra bedanken. Ik heb het afgelopen half 

jaar niet veel meer dan spreekuur gedaan, omdat ik de rest van mijn tijd in mijn 
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promotie heb gestoken. Jullie hebben veel andere zaken rond de praktijk voor 

me opgevangen zonder klagen: jullie zijn kanjers! 

Irene, we zijn al zo lang vriendinnen, al een tijd collega’s en nu ben je mijn 

paranimf: ik geniet altijd enorm van deze vriendschap, van de dingen die we 

samen doen. Ik voel me bevoorrecht dat ik af en toe ook onderdeel ben van 

jullie gezin en mag genieten van de kinderen.  

 

Ook de collega’s op het Julius zijn onmisbaar geweest, Velen zijn al weer 

vertrokken van kamer 6.101: Wim, Roeland, Rykel, Frans, Paul, Onno en Frits, 

het was goed toeven daar met jullie. 

Maar 6.101 is niet stil en eenzaam geworden: het is nu een vrouwenbolwerk, 

waar Mark zich als enige man kranig staande houdt. Jacqueline, Lidewij en 

Mariëlle: hou vol, meiden, ooit komt het eind in zicht! Lidewij, bedankt voor de 

persoonlijke interesse die je altijd toont. Mariëlle, van kamergenoot tot vriendin 

en paranimf. Als ik het niet meer zag zitten hielpen jouw vrolijkheid en humor 

me er doorheen: dank je. 

 

Dat dit een fantastisch boekje is geworden is, dank ik aan Monique, die met oog 

voor detail de lay-out verzorgde en aan Jeroen en Sandy, die een prachtige 

omslag ontwierpen. 

 

Broers en zussen van de Brug, mijn kerk, ik wil jullie ook bedanken. Jullie gaven 

me de ruimte om mijn taken tijdelijk neer te leggen en me helemaal te richten 

op dit proefschrift. En daarnaast hebben jullie me gesteund door jullie 

belangstelling en gebed. Barry, omdat jij mijn pastorale taken hebt overgenomen 

wist ik dat ik het los kon laten. Gerda, jouw betrokkenheid en steun door al je 

mails en je gebed zijn heel belangrijk voor me geweest. 

 

Lieve familie, jullie zijn mijn basis, mijn zekerheid. Vandaar uit heb ik me 

kunnen ontwikkelen en word ik doctor, tot mijn verbazing en tot jullie vreugde.  

 



 

162 Chapter 10 

Marcel, mijn leven is geweldig omdat het een leven is samen met jou. Jammer 

dat we deze promotie niet samen konden doen, dan was het zeker leuker 

geweest. Hooglied 2:16. 
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