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SUMMARY
Background: Target values for cardiovascular risk factors in patients with 
 coronary heart disease (CHD) are stated in guidelines for the prevention of 
 cardiovascular disease. We studied secular trends in risk factors over a 12-year 
period among CHD patients in the region of Münster, Germany.

Methods: The cross-sectional EUROASPIRE I, II and III surveys were performed 
in multiple centers across Europe. For all three, the Münster region was the 
participating German region. In the three periods 1995/96, 1999/2000, and 
2006/07, the surveys included (respectively) 392, 402 and 457 ≤ 70-year-old 
patients with CHD in Münster who had sustained a coronary event at least 6 
months earlier.

Results: The prevalence of smoking remained unchanged, with 16.8% in EU-
ROASPIRE I and II and 18.4% in EUROASPIRE III (p=0.898). On the other hand, 
high blood pressure and high cholesterol both became less common across the 
three EUROASPIRE studies (60.7% to 69.4% to 55.3%, and 94.3% to 83.4% to 
48.1%, respectively; p<0.001 for both). Obesity became more common (23.0% 
to 30.6% to 43.1%, p<0.001), as did treatment with antihypertensive and lipid-
lowering drugs (80.4% to 88.6% to 94.3%, and 35.0% to 67.4% to 87.0%, 
 respectively; p<0.001 for both).

Conclusion: The observed trends in cardiovascular risk factors under-score the 
vital need for better preventive strategies in patients with CHD. 
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P atients with coronary heart disease (CHD) have 
higher overall and cardiovascular mortality than 

the general population (1). They can decrease the risk 
of suffering a further CHD event by
● Lowering their blood pressure (2)
● Controlling their cholesterol level (3, e1)
● Giving up smoking (4, e2)
● Changing their eating habits (5)
● Increasing their physical activity (6)
The regularly updated guidelines of the Joint Euro-

pean Societies promulgate evidence-based recommen-
dations for the prevention of cardiovascular diseases in 
clinical practice (7, e3–e5). In 1995/96 and 1999/2000 
the European Society of Cardiology (ESC) carried out 
the surveys EUROASPIRE I and II (EUROpean Action 
on Secondary Prevention through Intervention to 
 Reduce Events) to examine the implementation of these 
recommendations in CHD patients. EUROASPIRE is a 
multicenter study to evaluate secondary prevention in 
CHD patients in Europe. To this end, cross-sectional 
surveys of hospital patients with CHD were conducted 
in nine (EUROASPIRE I) and 15 (EUROASPIRE II) 
regions across Europe. EUROASPIRE I and II showed 
inadequate secondary prevention of CHD in Europe (8, 
9) and found no essential changes in risk and lifestyle 
factors (10). These overall findings also applied to the 
area around Münster, the German study region in 
 EUROASPIRE I and II (11, 12).

Given the importance of cardiovascular diseases for 
the population, these results prompted the ESC to carry 
out a third EUROASPIRE survey of CHD patients, ex-
tended to 22 European regions (13, 14). The aim of the 
study described here was to investigate the temporal 
trends of cardiovascular risk factors in CHD patients in 
the Münster region, using the data from all three 
 EUROASPIRE surveys.

Methods
Study population
The administrative region of Münster, with 2.6 million 
inhabitants, was selected as the German EUROA S PIRE 
study region, and the same hospitals and departments 
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took part in all three EUROASPIRE surveys: the 
 Department of Cardiology and Angiology and the 
 Department of Thoracic and Cardiovascular Surgery, 
both at the University Hospital of Münster, and the 
 Department for Internal Medicine III, at St. Franziskus 
Hospital Münster (14). Patients ≤70 years of age at the 
time of one of the following coronary events were 
 included in the survey:
● Acute myocardial infarction
● Acute myocardial ischemia
● Elective or emergency percutaneous coronary 

 intervention (PCI)
● Elective or emergency aortocoronary bypass 

 surgery (ACB)
The patients were identified retrospectively by their 

International Classification of Diseases (ICD) 
 diagnosis codes: ICD-9 410, ICD-9 411, and ICD-9 
413 in EUROASPIRE I and II, ICD-10 121 and 
ICD-10 120 in EUROASPIRE III. For a patient to be 
eligible, the coronary event had to have taken place at 
least 6 months before enrollment in the study. Partici-
pation in EUROASPIRE was preceded by full 
 explanation and written consent, and the studies were 
approved by the local ethics committee.

Data acquisition
The study participants were questioned and examined 
from September 1995 to February 1996 (EUROA S -
PIRE I), from September 1999 to January 2000 
 (EUROASPIRE II), and from September 2006 to Jan -
uary 2007 (EUROASPIRE III). The interviews and 
examinations were carried out by specially trained 
study assistants. Standardized methods and calibrated 
and validated instruments were used for all measure-
ments, and standardized procedures were followed. For 
measurement of body weight and height, the patient 
stood wearing light clothing and no shoes. Blood 
 pressure was measured with the patient sitting erect, 
using an automatic digital sphygmomanometer. The 
 patient’s waist size was measured at the horizontal 
 midpoint between the lower margin of the costal arch 
and the upper margin of the iliac crest. A sample of 
 venous blood was taken for determination of total 
 cholesterol at the central study laboratory. The carbon 
monoxide content of exhaled air was measured with a 
Smokerlyzer. Smoking status and presence or absence 
of diabetes mellitus were recorded. Intake of cardio -
protective medications at the time of the interviews was 
determined from the list of medications provided by the 
patient.

The instruments used for measurement varied 
among the three EUROASPIRE surveys. For this 
 reason, validation studies were carried out and correc-
tions were made to the blood pressure measurements in 
EUROASPIRE I and II and the cholesterol measure-
ments in EUROASPIRE I:
● Systolic blood pressure: -0.95 mmHg
● Diastolic blood pressure: +1,42 mmHg
● Total cholesterol: multiplication factor of 1.13 

(14)

Risk factors
Cardiovascular risk factors were defined as follows:
● Smoking: patient’s statement and/or >10 ppm 

 carbon monoxide in exhaled air
● High blood pressure: systolic blood pressure ≥140 

mmHg (≥130 mmHg) and/or diastolic blood 
pressure ≥90 mmHg (≥80 mmHg) in non-
 diabetics (diabetics)

● High cholesterol: total cholesterol ≥175 mg/dL
● Diabetes mellitus: patient’s statement of diagnosis 

of diabetes mellitus by a physician
● Overweight: body mass index (BMI) ≥25 kg/m2

● Obesity: BMI ≥30 kg/m2

● Abdominal overweight: waist measurement ≥80 cm 
but <88 cm in women and ≥94 cm but <102 cm in 
men

● Abdominal obesity: waist measurement ≥88 cm in 
women and ≥102 cm in men

Statistical methods
In accordance with the international study protocol, 
around 400 patients were included in each of the three 
EUROASPIRE surveys in order to be able to estimate 
prevalences with a precision of 5% with a confidence 
interval of 95%. All study participants for whom data 
and measurements were available for the variables 
 concerned were included in the statistical analysis. 
Presentation of the patients’ characteristics at the time 
of interview and examination was descriptive accord-
ing to the EUROASPIRE survey. A linear regression 
model with age, sex, and diagnostic group as indepen-
dent variables was used to compare continuous vari-
ables between EUROASPIRE I, II, and III. Categorical 
 variables were compared between EUROASPIRE I, II, 
and III in a binomial regression model adjusted for age, 
sex, and diagnostic group. The software package 
 Statistical Analysis System Version 9.1 (SAS Institute, 
Inc., Cary, NC) was used for all statistical analyses.

Results
The number of CHD patients identified from hospital 
records was 524, 684, and 645 for EUROASPIRE I, II, 
and III respectively. Of these, respectively 16, 26, and 
23 had already died; 464, 604, and 555 were contacted; 
and 392, 402, and 457 took part in EUROASPIRE I, II 
and III. The mean age of the patients who participated 
in EUROASPIRE III was 60.0 (SD 7.8) years, some-
what higher than in EUROASPIRE I (58.6 [SD 7.9]) 
and II (59.5 [7.7]). The median interval between event 
and interview in EUROASPIRE I, II and III was 1.3 
(interquartile 1.1–1.9), 1.5 (interquartile 1.2–1.9), and 
1.1 (interquartile 0.9–1.4) years respectively.

The frequency of smoking varied hardly at all: 
16.8% in both EUROASPIRE I and EUROASPIRE II, 
18.4% in EUROASPIRE III (p = 0.898) (Figure, Table 
1, eTable 1). The mean systolic blood pressure 
 increased from 139.6 (SD 23.2) mmHg in EUROAS-
PIRE I to 145.4 (SD 22.3) mmHg in EUROASPIRE II 
and decreased to 140.2 (SD 21.5) mmHg  in EUROAS-
PIRE III. The diastolic blood pressure showed a similar 
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FIGURE Frequency (%) of smoking, high blood 
pressure, high cholesterol, diabetes 
mellitus, overweight, obesity, abdomi-
nal overweight, abdominal obesity, 
and treatment with cardioprotective 
medications among CHD patients from 
the Münster region who took part in 
EUROASPIRE I, II and III.

N:
Absolute number of patients per group

Smoking:
Patient’s statement and/or >10 ppm carbon 
monoxide in exhaled air

Blood pressure:
Blood pressure ≥140/90 mmHg (≥130/80 
mmHg) in non-diabetics (diabetics)

Cholesterol:
Total cholesterol ≥175 mg/dL

Diabetes:
Patient’s statement of diagnosis of diabetes 
mellitus by a physician

Overweight:
Body mass index ≥25 kg/m2

Obesity:
Body mass index ≥30 kg/m2

Abdominal overweight:
Waist measurement ≥80 cm but <88 cm in 
women, ≥94 cm but <102 cm in men

Abdominal obesity:
Waist measurement ≥88 cm in women and 
≥102 cm in men

Thrombocyte aggregation inhibitors:
Aspirin, other thrombocyte aggregation in-
hibitors

Antihypertensive medications:
Beta blockers, calcium antagonists, ACE in-
hibitors, angiotensin II receptor antagonists, 
diuretics, other antihypertensive medi-
cations

Lipid-lowering drugs:
Statins, other lipid-lowering drugs
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TABLE 1

Comparison of risk factors, measurement results and medicinal treatment in CHD patients from the Münster region in EUROASPIRE I, II, and III 

The p values are from linear and binomial regression models and adjusted for age, sex, and diagnostic group.
*1 Patient’s statement and/or >10 ppm carbon monoxide in exhaled air; *2 blood pressure ≥140/90 mmHg (≥130/80 mmHg) in non-diabetics (diabetics); 

*3 total cholesterol ≥175 mg/dL; *4 patient’s statement of diagnosis of diabetes mellitus by a physician;*5 body mass index ≥ 25 kg/m2 ; *6 body mass index ≥ 30 kg/m2; 
*7 waist measurement ≥80 cm but <88 cm in women, ≥94 cm but <102 cm in men; *8 waist measurement ≥88 cm in women and ≥102 cm in men; 

*9 blood pressure <140/90 mmHg (<130/80 mmHg) in non-diabetics (diabetics) with antihypertensive medication; *10 total cholesterol <175 mg/dL in patients with lipid-lowering drugs; 
*11 aspirin, other thrombocyte aggregation inhibitors; *12 beta blockers, calcium antagonists, ACE inhibitors, angiotensin II receptor antagonists, diuretics, other antihypertensive medications; 

*13 statins, other lipid-lowering drugs. 

Risk factor (%)

Smoking*1

High blood pressure*2

High cholesterol*3

Diabetes mellitus*4

Overweight*5

Obesity*6

Abdominal overweight*7

Abdominal obesity*8

Measurement esults (mean)

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

Total cholesterol (mg/dL)

Body mass index (kg/m2)

Therapeutic control (%)

Control of blood pressure*9

Control of cholesterol*10

Medicinal treatment (%)

Thrombocyte aggregation inhibitors*11

Antihypertensive medications*12

Lipid-lowering drugs*13

EUROASPIRE III vs. I 

Difference (95% CI)

+1.0 (-3.7 – +5.7)

-4.3 (-11.5 – +3.0)

-42.8 (-49.4 – -36.2)

+11.1 (+5.6 – +16.5)

+4.4 (-1.0 – +9.7)

+21.8 (+15.0 – +28.5)

-1.6 (-8.5 – +5.3)

+12.9 (+5.5 – +20.3)

+0.63 (-2.66 – +3.92)

-4.17 (-5.94 – -2.41)

-54.6 (-60.8 – -48.3)

+2.3 (+1.69 – +2.91)

+4.8 (-2.9 – +12.6)

+36.6 (+26.5 – +46.8)

+6.5 (+2.0 – +11.0)

+12.7 (+7.4 – +18.0)

+48.6 (+42.2 – +55.0)

p value

0.676

0.246

0.001

0.001

0.109

0.001

0.649

<0.001

0.708

<0.001

<0.001

<0.001

0.224

<0.001

0.005

<0.001

<0.001

EUROASPIRE III vs. II

Difference (95% CI)

+1.0 (-3.6 – +5.5)

-12.9 (-20.1 – -5.8)

-33.0 (-39.6 – -26.5)

+11.0 (+5.8 – +16.2)

+4.0 (-1.4 – +9.5)

+13.4 (+6.5 – +20.3)

-2.0 (-8.9 – +5.0)

+5.6 (-1.7 – +13.0)

-4.84 (-8.10 – -1.59)

-6.41 (-8.16 – -4.67)

–34.3 (-40.5 – -28.1)

+1.51 (+0.91 – +2.1)

+15.2 (+7.7 – +22.7)

+27.2 (+18.7 – +35.7)

+3.0 (-1.2 – +7.1)

+4.5 (-0.2 – +9.1)

+15.4 (+9.2 – +21.6)

p value

0.692

<0.001

<0.001

<0.001

0.146

<0.001

0.575

0.132

0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.162

0.058

0.001

EUROASPIRE II vs. I

Difference (95% CI)

+0.1 (-4.1 – +4.3)

+8.6 (+2.2 – +15.1)

-9.7 (-15.1 – -4.4)

+0.03 (-4.5 – +4.5)

+0.3 (-4.9 – +5.6)

+8.3 (+2.3 – +14.4)

+0.4 (-6.1 – +6.8)

+7.3 (+0.6 – +14.0)

+5.47 (+2.42 – +8.52)

+2.24 (+0.60 – +3.87)

-20.3 (-26.1 – -14.5)

+0.79 (+0.22 – +1.35)

-10.4 (-17.4 – -3.4)

+9.5 (-0.4 – +19.3)

+3.5 (-1.2 – +8.3)

+8.2 (+3.0 – +13.5)

+33.0 (+26.7 – +39.7)

p value

0.968

0.009

<0.001

0.988

0.898

0.007

0.906

0.034

<0.001

0.007

0.001

0.006

0.004

0.059

0.145

0.002

<0.001

Total

p value

0.898

< 0.001

<0.001

< 0.001

0.225

<0.001

0.843

0.003

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.013

<0.001

<0.001
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trend, with mean values of 86.6 (SD 10.8) mmHg, 88.8 
(SD 12.1) mmHg, and 82.0 (SD 12.1) mmHg in 
 EUROASPIRE I, II, and III respectively. There was no 
essential change in the prevalence of high blood 
 pressure between EUROASPIRE I (60.7%) and 
 EUROASPIRE III (55.3%; p = 0.246). The mean total 
cholesterol went down from 233.9 (SD 43.4) mg/dL in 
EUROASPIRE I to 213.7 (SD 42.0) mg/dL in 
 EUROASPIRE II and sank further to 177.4 (SD 38.4) 
mg/dL in EUROASPIRE III. The frequency of high 
cholesterol values decreased from 94.3% in EUROAS-
PIRE I to 83.4% and 48.1% in EUROASPIRE II and 
EUROASPIRE III respectively (p <0.001).

The proportion of patients with diabetes mellitus in-
creased sharply from 13.5% and 13.8% in EUROAS-
PIRE I and II to 22.6% in EUROASPIRE III (p <0.001; 
Figure, eTable 2). The mean BMI rose from 27.7 (SD 
3.3) kg/m2 in EUROASPIRE I to 28.4 (SD 3.9) kg/m2 
in EUROASPIRE II and 29.7 (SD 4.6) kg/m2 in EU-
ROASPIRE III. Correspondingly, the prevalence of 
obesity climbed steeply from 23.0% in EUROASPIRE 
I to 30.6% and 43.1% in EUROASPIRE II and III (p 
<0.001). Similarly, the prevalence of abdominal obesity 
increased from 40.3% in EUROASPIRE I to 47.1% and 
51.3% in EUROASPIRE II and III (p = 0.003; eTable 3).

The frequency of treatment with antihypertensive 
medications increased from 80.4% in EUROASPIRE I 
to 88.6% in EUROASPIRE II and 94.3% in EUROAS-
PIRE III (p <0.001), while the proportion of those 
 taking lipid-lowering drugs rose from 35.0% to 67.4% 

and 87.0% (p <0.001) respectively (Figure, eTable 4). 
The blood pressure was under control in 39.7%, 29.2%, 
and 44.9% (p <0.001) of the patients taking antihyper-
tensive medications in EUROASPIRE I, II, and III 
 respectively (Table 2). Cholesterol levels were under 
control in 9.7% of the patients who were taking lipid-
lowering drugs in EUROASPIRE I, 20.6% in 
 EUROASPIRE II, and 55.6% in EUROASPIRE III 
(p <0.001).

Discussion
The EUROASPIRE I, II and III surveys in the Münster 
region of Germany provide data that permit the investi-
gation of trends displayed by cardiovascular risk 
 factors in previously hospitalized CHD patients over a 
period of more than a decade. The findings of the study 
show that the currently valid recommendations for 
treatment and control of cardiovascular risk factors are 
not always implemented in clinical practice.

The proportion of patients who were smokers 
changed hardly at all between 1995 and 2007, although 
it has long been known that giving up smoking 
 considerably decreases the risk of cardiovascular mor-
bidity and mortality (4, e2). Medicinal treatment and 
behavioral therapy greatly increase the likelihood that 
patients will stop smoking (15, 16, e6). Smokers with 
manifest CHD should be encouraged and helped to give 
up smoking by a combination of these strategies.

The frequency of high blood pressure did not change 
greatly between EUROASPIRE I and EUROASPIRE 

TABLE 2

Frequency of therapeutic control of blood pressure and cholesterol level in CHD patients from the Münster region in 
 EUROASPIRE I, II, and III 

*1 Blood pressure <140/90 mmHg (<130/80 mmHg) in non-diabetics (diabetics) with antihypertensive medication; 
*2 total cholesterol <175 mg/dL in patients with lipid-lowering drugs; 

ACB, aortocoronary bypass surgery; AMI, acute myocardial infarction; PCI, percutaneous coronary intervention; ischemia, myocardial ischemia. 

Age (years)

<60 

≥60 

Sex

Female

Male

Diagnostic group

ACB

AMI

PCI

Ischemia

Total

Control of blood pressure*1

EUROASPIRE

I

66/158 (41.8)

59/157 (37.6)

26/70 (37.1)

99/245 (40.4)

34/85 (40.0)

30/90 (33.3)

40/74 (54.1)

21/66 (31.8)

125/315 (39.7)

II

61/162 (37.7)

42/191 (22.0)

15/71 (21.1)

88/282 (31.2)

22/93 (23.7)

34/91 (37.4)

26/89 (29.2)

21/80 (26.3)

103/353 (29.2)

III

96/176 (54.6)

95/249 (38.2)

25/84 (29.8)

166/341 (48.7)

58/123 (47.2)

6/13 (46.2)

122/278 (43.9)

5/11 (45.5)

191/425 (44.9)

Control of cholesterol*2

EUROASPIRE

I

6/69 (8.7)

7/65 (10.8)

1/32 (3.1)

12/102 (11.8)

2/29 (6.9)

2/44 (4.6)

7/43 (16.3)

2/18 (11.1)

13/134 (9.7)

II

31/135 (23.0)

23/127 (18.1)

9/60 (15.0)

45/202 (22.3)

11/73 (15.1)

20/67 (29.9)

18/67 (26.9)

5/55 (9.1)

54/262 (20.6)

III

87/163 (53.4)

126/220 (57.3)

26/73 (35.6)

187/310 (60.3)

63/107 (58.9)

8/13 (61.5)

138/254 (54.3)

4/9 (44.4)

213/383 (55.6)
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III. More than half of the participants in EUROASPIRE 
III had high blood pressure. These patients would bene-
fit markedly from measures to decrease their blood 
pressure to values within the normal range (7, e7).

Decreasing the concentration of cholesterol is 
 associated with reductions in cardiovascular morbidity 
and mortality both in patients with and in those without 
previous coronary disease (17, e8). The proportion of 
patients with high cholesterol decreased distinctly be-
tween EUROASPIRE I and EUROASPIRE III. Given 
that most patients in EUROASPIRE III were taking 
lipid-lowering drugs, it seems a further decrease in 
 cholesterol levels can be achieved only by increasing 
the dosage of statins or, particularly, by bringing about 
changes in lifestyle.

The EUROASPIRE surveys in the Münster region 
show that the prevalence of diabetes mellitus has risen 
particularly sharply in recent years. CHD patients with 
diabetes mellitus have a higher risk of morbidity and 
mortality (18, e9–e11). In the Münster cohorts of CHD 
patients from EUROASPIRE I and II, diabetes mellitus 
was the most important predictor of cardiovascular 
mortality over a period of 8 years (19). An intensive 
treatment program featuring promotion of physical ac-
tivity, changes in nutritional behavior, and smoking 
cessation leads to a reduction of 20% in the absolute 
risk of renewed coronary events in CHD patients with 
diabetes mellitus (20). Therefore, modification of 
 lifestyle factors in parallel with drug treatment forms 
an important part of secondary prevention in such 
 patients.

The prevalence of obesity among the EUROASPIRE 
survey patients in the Münster region almost doubled 
between 1995 and 2007. Obesity is associated with an 
increased risk of coronary events (21, e12, e13), and 
weight loss supports the prevention and control of a 
number of cardiovascular risk factors such as high 
blood pressure, hypercholesterolemia, diabetes melli-
tus, and glucose intolerance (22). Therefore, long-term 
reduction of body weight is a central plank in the 
 program of secondary prevention of CHD. In general, 
the increased frequencies of obesity and diabetes in 
CHD patients reflect the epidemic of diabetes and 
 obesity in the general population.

In 2006/07, comparing the Münster region with the 
averages for the other eight regions that took part in 
EUROASPIRE I, II, and III, the risk factors smoking, 
high cholesterol, and obesity were more prevalent, 
while high blood pressure and diabetes mellitus were 
less frequent (14).

Epidemiological data from another region of Ger-
many, Augsburg, show clearly that the incidence of 
CHD went down by 3% per year during the 1980s and 
1990s, while CHD mortality decreased by 2% annually 
(e14). Nevertheless, with an estimated 300 000 fatal 
and non-fatal cases each year, one can still speak of a 
CHD epidemic in Germany (e15).

A number of studies have shown the inadequate 
translation of scientific evidence into the clinical 
 practice of preventive cardiology (23). It can be 

 assumed that the treating physicians’ knowledge of 
existing guidelines plays a key role in the secondary 
prevention of CHD. A representative study of 664 gen-
eral practitioners and internists in the Münster region in 
2002/03 found that almost one third of them were not 
aware of the current guidelines for secondary preven-
tion in CHD patients (24). A study of general practi-
tioners in five European countries, including Germany, 
and a national study of physicians in the USA both 
yielded similar results (25, e16). The benefit of intensi-
fied promulgation of guidelines has been investigated 
in numerous studies. A meta-analysis of the strategies 
embodied in health programs for the chronically ill 
showed that availability of information and instruction 
materials for health service providers is associated with 
better  adherence to guidelines and better treatment of 
the  disease concerned (e17). There is an urgent need for 
studies investigating how best to ensure that the 
changes in routine practice indicated by the findings of 
clinical studies are actually adopted by physicians. 
Representative cross-sectional studies of primary care 
practices might yield useful data on the potential for im-
provement and on the impact of health care reforms (e18).

The use of standardized and practically identical in-
terview and examination methods in all three surveys 
represents a crucial advantage of the EUROASPIRE 
study. Another advantage is that the patients were inter-
viewed and examined no earlier than 6 months after a 
coronary event. This minimum period was considered 
long enough for implementation of secondary preven-
tion guidelines in clinical practice. It can be seen as a 
limitation of our study that the patients all came from 
one region and were all recruited from three specialized 
centers. Our results therefore cannot be extrapolated to 
the whole of Germany. It seems likely, however, that 
implementation of guidelines would be poorer in 
 regions with less specialized care. Another limitation is 
the difference in participation among the three surveys. 
The participation rates were similar in EUROASPIRE I 
and EUROASPIRE III, however, so systematic distor-
tion of the observed trends between 1995/96 and 
2006/07 seems improbable. Differences between 
 patients who survived the period from coronary event 
to investigation in the three different EUROASPIRE 
surveys could also affect the trends in cardiovascular 
risk factors. Further limitations of our study are the 
definition of diabetes mellitus and the unavailability of 
data on nutrition and physical activity.

The results of the EUROASPIRE I, II and III sur-
veys in the Münster region of Germany show that the 
targets laid out in the European guidelines are not being 
achieved in clinical practice. The observed trends in 
cardiovascular risk factors clearly show an urgent need 
for the strengthening of preventive strategies in patients 
with CHD. Control of cardiovascular risk factors by 
medicinal treatment and modification of lifestyle is 
vital to reduce the risk of further coronary events. “To 
salvage the acutely ischaemic myocardium without 
 addressing the underlying causes of the disease is fu-
tile; we need to invest in prevention” (14).
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eTABLE 1

Frequency (%) of smoking, high blood pressure and high cholesterol in CHD patients from the Münster region in EUROASPIRE I, II, and III 

*1 Patient’s statement and/or >10 ppm carbon monoxide in exhaled air; *2 blood pressure ≥140/90 mmHg (≥130/80 mmHg) in non-diabetics (diabetics); 
*3 total cholesterol ≥175 mg/dL; ACB, aortocoronary bypass surgery; AMI, acute myocardial infarction; PCI, percutaneous coronary intervention; ischemia, myocardial ischemia. 

Age (years)

<60 

≥60 

Sex

Female

Male

Diagnostic group

ACB

AMI

PCI

Ischemia

Total

Smoking*1

EUROASPIRE

I

45/204 
(22.1) 

21/188 
(11.2) 

9/86 
(10.5) 

57/306
 (18.6) 

5/99 
(5.1) 

22/108 
(20.4) 

16/94 
(17.0) 

23/91 
(25.3) 

66/392 
(16.8) 

II

46/190 
(24.2) 

21/209 
(10.1) 

12/80 
(15.0) 

55/319
(17.2) 

9/100 
(9.0) 

14/97
 (14.4) 

26/102 
(25.5) 

18/100 
(18.0) 

67/399
(16.8) 

III

54/186 
(29.0) 

28/260 
(10.8) 

9/85 
(10.6) 

73/361 
(20.2) 

12/124 
(9.7) 

3/15 
(20.0) 

66/297 
(22.2) 

1/10 
(10.0) 

82/446 
(18.4) 

High blood pressure*2

EUROASPIRE

I

122/204
 (59.8)

116/188
 (61.7)

56/86 
(65.1) 

182/306
 (59.5)

58/99 
(58.6) 

71/108 
(65.7) 

47/94 
(50.0) 

62/91 
(68.1) 

238/392
 (60.7)

II

116/190
 (61.1)

161/209
 (77.0)

60/80 
(75.0) 

217/319
 (68.0)

74/100 
(74.0) 

59/97 
(60.8) 

70/102 
(68.6) 

74/100 
(74.0) 

277/399
 (69.4)

III

89/189 
(47.1) 

163/267
 (61.1)

62/87 
(71.3) 

190/369
 (51.5)

67/126 
(53.2) 

9/15 
(60.0) 

170/304
 (55.9)

6/11 
(54.6) 

252/456
(55.3)

High cholesterol*3

EUROASPIRE

I

188/199
(94.5)

173/184
 (94.0)

84/85 
(98.8) 

277/298
 (93.0)

93/96 
(96.9) 

102/108
 (94.4)

83/90 
(92.2) 

83/89 
(93.3) 

361/383
 (94.3)

II

145/182
(79.7)

176/203
 (86.7)

68/78 
(87.2) 

253/307
 (82.4)

84/100 
(84.0) 

75/95 
(79.0) 

73/94 
(77.7) 

89/96 
(92.7) 

321/385
 (83.4)

III

92/186 
(49.5) 

123/261
 (47.1)

57/85 
(67.1) 

158/362
(43.7)

54/122 
(44.3) 

7/15 
(46.7) 

148/299
 (49.5)

6/11 
(54.6) 

215/447
 (48.1)
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eTABLE 2

Frequency (%) of diabetes mellitus, overweight, and obesity in CHD patients from the Münster region in EUROASPIRE I, II, and III

*1 Patient’s statement of diagnosis of diabetes mellitus by a physician; *2 body mass index ≥25 kg/m2; *3 body mass index ≥30 kg/m2; ACB, aortocoronary bypass surgery; 
AMI, acute myocardial infarction; PCI, percutaneous coronary intervention; ischemia, myocardial ischemia.

Age (years)

<60 

≥60 

Sex

Female

Male

Diagnostic group

ACB

AMI

PCI

Ischemia

Total

Diabetes mellitus*1

EUROASPIRE

I

24/204 
(11.8) 

29/188 
(15.4) 

16/86 
(18.6) 

37/306 
(12.1) 

16/99 
(16.2) 

17/108 
(15.7) 

7/94 
(7.5) 

13/91 
(14.3) 

53/392
(13.5) 

II

19/190
(10.0) 

36/209 
(17.2) 

17/80 
(21.3) 

38/319 
(11.9) 

16/100 
(16.0) 

19/97 
(19.6) 

10/102 
(9.8) 

10/100 
(10.0) 

55/399 
(13.8) 

III

37/190 
(19.5) 

66/265 
(24.9) 

24/87 
(27.6) 

79/368 
(21.5) 

38/126 
(30.2) 

1/15 
(6.7) 

62/303 
(20.5) 

2/11 
(18.2) 

103/455 
(22.6)

Overweight*2

EUROASPIRE

I

169/204
 (82.8)

154/188 
(81.9)

70/86 
(81.4) 

253/306
 (82.7)

82/99 
(82.8) 

89/108 
(82.4) 

72/94 
(76.6) 

80/91 
(87.9) 

323/392 
(82.4)

II

153/190
 (80.5)

177/209 
(84.7)

55/80 
(68.8) 

275/319
 (86.2)

82/100 
(82.0) 

77/97 
(79.4) 

86/102 
(84.3) 

85/100 
(85.0) 

330/399
 (82.7)

III

160/190
 (84.2)

230/267 
(86.1)

73/87 
(83.9) 

317/370
 (85.7)

113/126
 (89.7)

13/15 
(86.7) 

254/305
 (83.3)

10/11 
(90.9) 

390/457
 (85.3)

Obesity*3

EUROASPIRE

I

54/204 
(26.5) 

36/188 
(19.2) 

25/86 
(29.1) 

65/306 
(21.2) 

19/99 
(19.2) 

28/108 
(25.9) 

20/94 
(21.3) 

23/91 
(25.3) 

90/392 
(23.0) 

II

51/190
(26.8) 

71/209 
(34.0) 

27/80 
(33.8) 

95/319 
(29.8) 

30/100 
(30.0) 

27/97 
(27.8) 

32/102 
(31.4) 

33/100 
(33.0) 

122/399
 (30.6)

III

95/190 
(50.0) 

102/267
 (38.2)

46/87 
(52.9) 

151/370
 (40.8)

52/126 
(41.3) 

8/15 
(53.3) 

131/305
 (43.0)

6/11
(54.6) 

197/457
 (43.1)
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eTABLE 3

Frequency (%) of abdominal overweight and abdominal obesity in CHD patients from the Münster region in EUROASPIRE I, II, and III

*1 Waist measurement ≥80 cm but <88 cm in women, ≥94 cm but <102 cm in men; 
*2 waist measurement ≥88 cm in women and ≥102 cm in men; ACB, aortocoronary bypass surgery; 

AMI, acute myocardial infarction; PCI, percutaneous coronary intervention; ischemia, myocardial ischemia.

Age (years)

<60 

≥60 

Sex

Female

Male

Diagnostic group

ACB

AMI

PCI

Ischemia

Total

Abdominal overweight*1

EUROASPIRE

I

65/204 (31.9) 

64/188 (34.0) 

26/86 (30.2) 

103/306 
(33.7)

40/99 (40.4) 

26/108 (24.1) 

30/94 (31.9) 

33/91 (36.3) 

129/392 
(32.9)

II

74/190 (39.0) 

62/209 (29.7) 

19/80 (23.8) 

117/319 
(36.7)

28/100 (28.0) 

38/97 (39.2) 

33/102 (32.4) 

37/100 (37.0) 

136/399 
(34.1)

III

61/189 (32.3) 

80/267 (30.0) 

10/87 (11.5) 

131/369 
(35.5)

39/126 (31.0) 

7/15 (46.7) 

92/304(30.3) 

3/11 (27.3) 

141/456 
(30.9)

Abdominal obesity*2

EUROASPIRE

I

87/204 (42.7) 

71/188 (37.8) 

45/86 (52.3) 

113/306 
(36.9)

34/99 (34.3) 

55/108 (50.9) 

33/94 (35.1) 

36/91 (39.6) 

158/392 
(40.3)

II

80/190 (42.1) 

108/209 
(51.7)

48/80 (60.0) 

140/319 
(43.9)

47/100 (47.0) 

41/97 (42.3) 

49/102 (48.0) 

51/100 (51.0) 

188/399 
(47.1)

III

98/189 (51.9) 

136/267 
(50.9)

68/87 (78.2) 

166/369 
(45.0)

67/126 (53.2) 

7/15 (46.7) 

155/304 
(51.0)

5/11 (45.5) 

234/456 
(51.3)

Abdominal overweight or  
abdominal obesity 

EUROASPIRE

I

152/204 
(74.5)

135/188 
(71.8)

71/86 (82.6) 

216/306 
(70.6)

74/99 (74.8) 

81/108 (75.0) 

63/94 (67.0) 

69/91 (75.8) 

287/392 
(73.2)

II

154/190 
(81.1)

170/209 
(81.3)

67/80 (83.8) 

257/319 
(80.6)

75/100 (75.0) 

79/97 (81.4) 

82/102 (80.4) 

88/100 (88.0) 

324/399 
(81.2)

III

159/189 
(84.1)

216/267 
(80.9)

78/87 (89.7) 

297/369 
(80.5)

106/126 
(84.1)

14/15 (99.3) 

247/304 
(81.3)

8/11 (72.7) 

375/456 
(82.2)
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eTABLE 4

Frequency (%) of treatment with cardioprotective medications in CHD patients from the Münster region in EUROASPIRE I, II, and III

*1 Aspirin, other thrombocyte aggregation inhibitors; *2 beta blockers, calcium antagonists, ACE inhibitors, angiotensin II receptor antagonists, diuretics, other antihypertensive medications; 
*3 statins, other lipid-lowering drugs; ACB, aortocoronary bypass surgery; AMI, acute myocardial infarction; PCI, percutaneous coronary intervention; ischemia, myocardial ischemia. 

Age (years)

<60 

≥60 

Sex

Female

Male

Diagnostic group

ACB

AMI

PCI

Ischemia

Total

Thrombocyte aggregation inhibitors*1

EUROASPIRE

I

167/204 
(81.7)

158/188 
(84.0)

67/86 (77.9) 

258/306 
(84.3)

91/99 (91.9) 

97/108 (89.8) 

78/94 (83.0) 

59/91(64.8) 

325/392 
(82.9)

II

175/192 
(91.2)

172/210 
(81.9)

67/80 (83.8) 

280/322 
(87.0)

91/101 (90.1) 

88/98 (89.8) 

89/103 (86.4) 

79/100 (79.0) 

347/402 
(86.3)

III

175/188 
(93.1)

240/264 
(90.9)

79/86 (91.9) 

336/366 
(91.8)

118/125 
(94.4)

13/15 (86.7) 

275/301 
(91.4)

9/11 (81.8) 

415/452 
(91.8)

Antihypertensive medications*2

EUROASPIRE

I

158/204 
(77.5)

157/188 
(83.5)

70/86 (81.4) 

245/306 
(80.1)

85/99 (85.9) 

90/108 (83.3) 

74/94 (78.7) 

66/91 (72.5) 

315/392 
(80.4)

II

164/192 
(85.4)

192/210 
(91.4)

71/80 (88.8) 

285/322 
(88.5)

94/101 (93.1) 

92/98 (93.9) 

90/103(87.4) 

80/100 (80.0) 

356/402 
(88.6)

III

177/188 
(94.2)

249/264 
(94.3)

84/86 (97.7) 

342/366 
(93.4)

123/125 
(98.4)

13/15 (86.7) 

279/301 
(92.7)

11/11 (100.0) 

426/452 
(94.3)

Lipid-lowering drugs*3

EUROASPIRE

I

70/204 (34.3) 

67/188 (35.6) 

32/86 (37.2) 

105/306 
(34.3)

30/99 (30.3) 

44/108 (40.7) 

44/94 (46.8) 

19/91 (20.9) 

137/392 
(35.0)

II

140/192 
(72.9)

131/210 
(62.4)

61/80 (76.3) 

210/322 
(65.2)

74/101 (73.3) 

67/98 (68.4) 

73/103 (70.9) 

57/100 (57.0) 

271/402 
(67.4)

III

167/188 
(88.8)

226/264 
(85.6)

75/86 (87.2) 

318/366 
(86.9)

111/125 
(88.8)

13/15 (86.7) 

260/301 
(86.4)

9/11 (81.8) 

393/452 
(87.0)


