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Study objective: To ascertain, whether, conventional risk factors and readiness of coronary patients to
modify their behaviour and to comply with recommended medication were associated with education in
patients with established coronary heart disease.
Design and methods: EUROASPIRE II was a cross sectional survey undertaken in 1999–2000 in 15
European countries to ascertain how effectively recommendations on coronary preventions are being
followed in clinical practice. Consecutive patients, men and women (71 years who had been hospitalised
for acute coronary syndrome or revascularisation procedures, were identified retrospectively. Data were
collected through a review of medical records, interview, and examination at least six months after
hospitalisation. The education reached was ascertained at the interview.
Main results: A total of 5556 patients (1319 women) were evaluated. Significantly more patients with
ischaemia had only primary education, in contrast with the remaining diagnostic groups. Body mass index
and glucose were negatively associated with educational level, while HDL-cholesterol was positively
associated. Men with highest education had significantly lower systolic blood pressure and total
cholesterol. The prevalence of current smoking decreased significantly from primary to secondary and
high education only in men. Both men and women with primary educational level were more often treated
with antidiabetics, and antihypertensives, but less often with lipid lowering drugs. The effectiveness of
treatment was virtually the same in all education groups.
Conclusions: Patients with higher education had lower global coronary risk, than those with lower
education. This should be considered in clinical practice. Particular strategies for risk communication and
counselling are needed for those with lower education status.

S
ocioeconomic status (SES) is believed to be important
in influencing the development of coronary heart
disease (CHD). SES is a very complex phenomenon

predicted by a broad range of variables, mainly combining
the influences of education and occupation.1 Higher educa-
tion virtually enables to reach higher SES and access to
positive, social, cultural, psychological, and economic
resources. Over time, education has become the most
commonly used measure of SES in epidemiological stu-
dies.2–5 These studies have shown an inverse relation between
education and lifestyle related risk factors, as well as long
term risk of CHD, cardiovascular disease, and all cause
mortality.2 6 7 It has been also shown, that among such
measures of SES, as education, income and occupation, low
level of education was most consistently associated with
higher coronary risk.2 3 High SES has been supposed as a
predictor of good health.1 The influence of education on
coronary risk factors and their control after acute coronary
syndromes has not yet been thoroughly studied. Diagnostic
studies in patients with CHD mostly included social
support, job control demands, anxiety, depression, hostility
and anger, as SES measures.8 The EUROASPIRE (European
action on secondary prevention by intervention to reduce
events) studies9 10 were primary aimed to ascertain how
the European Guidelines on secondary prevention11 were
implemented in different European countries. It also offered
a unique opportunity to assess the extent to which
educational status was associated with biomedical and
lifestyle risk factors, the implementation of behavioural
changes and pharmacotherapies, recommended by
European guidelines.11

METHODS
Sample selection and data collection
The design and the protocol of the EAII study are described in
detail elsewhere.9 The survey was undertaken in 1999–2000
in 15 European countries—Belgium, Czech Republic,
Finland, France, Germany, Greece, Hungary, Ireland, Italy,
the Netherlands, Poland, Slovenia, Sweden, Spain, and UK.
Within each country one or more geographical areas with a
defined population (greater than half a million people) was
selected and all hospitals serving this population were
identified. The area included at least one hospital offering
interventional cardiology and cardiac surgery, and one or
more hospitals receiving patients with acute myocardial
infarction and ischaemia. A sample of one or more hospitals,
or all hospitals, was taken so that any patient presenting
within the area with acute symptoms of coronary disease, or
requiring revascularisation in the form of balloon angioplasty
or coronary artery surgery, had an approximately equal
chance of being included. Patients admitted to a hospital
outside this geographical area were not included in the
sample. Within each hospital consecutive patients, men and
women (70 years of age at the time of the index event or
procedure, with the following diagnoses or treatments for
coronary disease (see below) were identified from diagnostic
registers, hospital discharge lists or other sources:
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Abbreviations: SES, socioeconomic status; CHD, coronary heart
disease; CABG, coronary artery bypass graft; AMI, acute myocardial
infarction; PCTA, percutaneous transluminal coronary angioplasty; EAII,
EUROASPIRE II
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Coronary artery bypass graft (CABG)
Consecutive patients having their first elective or emergency
CABG operation, including emergency CABG for AMI were
identified from the hospital surgical registers or other
sources. All first operations for coronary artery disease were
included. When coronary artery surgery was performed in the
context of valve replacement or when the primary diagnosis
was not coronary artery disease, patients were excluded.

Percutaneous transluminal coronary angioplasty
(PTCA)
Consecutive patients following their first elective or emer-
gency PTCA, including emergency PTCA for AMI were
identified from the catheter laboratory registers or other
sources. The term PTCA included all first procedures as well
as the use of stents and other devices. Patients with a history
of CABG were excluded.

Acute myocardial infarction (AMI: ICD-9 410)
Consecutive patients with a hospital diagnosis of first or
recurrent AMI but no history of CABG or PTCA were
identified from the cardiac care unit admission or hospital
discharge books, death returns, or other sources.

Acute myocardial ischaemia (ischaemia: ICD-9 411,
413)
Consecutive patients with a hospital diagnosis of first or
recurrent acute myocardial ischaemia but no evidence of
infarction, and no history of CABG, PTCA or a previous AMI
were identified from the cardiac care unit admission or
hospital discharge books, death returns, or other sources.

Consecutive patients were identified retrospectively,
including those who died during their surgical procedure or
in-hospital stay, but no earlier than 1 January 1997.
Although some hospital diagnoses for AMI and ischaemia
might not always meet the standard diagnostic criteria used
by WHO, all cases with these diagnostic labels were included,
as all these patients should be appropriately managed in
relation to lifestyle intervention, management of other risk
factors, and use of prophylactic drug treatments.

The data collection took place at least six months after the
date of acute hospital admission or procedure and was based
on a review of medical records and an interview and
examination of the patients. Within each country the
objective was to obtain information from a minimum of
400 living patients attending for an interview: 100 CABG, 100
PTCA, 100 AMI, and 100 ischaemia. To allow for deaths and
non-response to invitation for interview, a sample of at least
525 consecutive patients had to be drawn: 150 for acute
myocardial infarction (which has a larger number of in-
hospital deaths than the other categories) and 125 in each of
the other three diagnostic groups.

Patient interview and examination
The responders were interviewed and examined by trained
staff, using standardised methods and instruments at least

six months after their admission for index acute coronary
event or revascularisation procedure. The study procedures
were done according to good clinical practice regulation and
were approved by local ethical committee. Informed consent
was obtained from all subjects. Information of personal and
demographic characteristics, personal and family history of
coronary heart disease, lifestyle advice and current pharma-
cotherapy were obtained at interview. Number of years spent
at school and the highest education degree obtained were
recorded. The following measurements were performed:
height and weight were measured in light indoor clothes
without shoes using SECA 707 scales and measuring stick.
Body mass index (BMI) was calculated as weight(kg)/
height(m)2. Blood pressure (BP) was measured twice in the
sitting position on the right arm using an automatic digital
sphygmomanometer (Omron 711) and the mean of two
measurements was used for data analyses. Reported current
smoking status was verified, using breath carbon monoxide
measurement by Smokerlyser (model EC 50 Mikro III,
Bedfont Scientific, UK). All used devices (scales, sphygmo-
manometers, and smokerlysers) were calibrated at the start
of survey using appropriate standard procedures and by
manufacturer’s reference. Venous blood samples were drawn
in fasting state and serum or plasma was separated. The
aliquots were stored at the local centres until they were
shipped in solid carbon dioxide to the central laboratory
(central laboratory at the Department of Medicine, University
of Manchester, UK). The laboratory examinations included
estimation of total cholesterol (TCHOL) and HDL cholesterol
(HDL), triglycerides (TG), glucose (GLU). Serum was used for
the measurement of TCHOL, HDL and TG using Unimate 7
cholesterol, Unimate HDL Direct and Unimate triglyceride
reagents (Roche Diagnostics) on a Cobas Mira S Autoanalyser
(Roche Diagnostics). LDL cholesterol was calculated by
Friedewald equation—LDL = TCHOL2HDL2(TG/5). The
non-fasting subjects were excluded from LDL calculation.
During the course of the study the coefficient of variation for
TCHOL cholesterol was 1.2%, for HDL cholesterol 9.4% and
for TG 2.1%. Plasma GLU was measured from lithium-
heparin samples using the hexokinase method (Bayer) on a
Bayer Axon analyser. Coefficient of variation for glucose
measurements was 2.8%.

Data management and statistical analyses
All data were stored electronically onto notebook computers
using a unique identification number for country, centre, and
individual. Data were sent to the coordinating centre
(Cardiac Medicine, National Heart and Lung Institute,
University of London), where they were checked for
completeness, internal consistency, and accuracy. All data
were stored under the provisions of the United Kingdom Data
Protection Act.

Patients were divided into three educational groups:
primary education defined as primary school or less,
secondary education characterised as secondary school level,
and high education defined as university/college levels or
equivalent. The differences in national educational systems
were taken into account. The median of years spent at
school varied necessarily for education level reached
among participating countries from 10 years for primary
education in Czech Republic and Ireland, to six years in
Finland and Greece, and only four years in Spain. To reach
highest education level (university or college), the median of
14–17 years were necessary in most countries. Risk factors
were categorised as follows: smoking = self reported smoking
or carbon monoxide in breath.10 ppm; raised blood
pressure = systolic BP>140 mm Hg and/or diastolic
BP>90 mm Hg; high total cholesterol = TCHOL>5 mmol/l;
low HDL cholesterol = HDL,1 mmol/l; overweight =

Key points

N Education level was shown to be a good estimate of
socioeconomic status, associated with increased cor-
onary mortality and morbidity

N In a secondary prevention setting, low education status
is associated with higher risk profile and poor
compliance to both, behavioural and pharmacological
interventions.
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BMI>25 kg/m2; obesity = BMI>30 kg/m2; diabetes = self
reported or plasma GLU levels>7 mmol/l (used cut off points
recommended by the European Recommendations11).

All statistical analyses were undertaken using SAS
statistical software in the Department of Public Health,
Ghent University, Belgium. Differences in continuous vari-
ables between educational groups were statistically evaluated
through analysis of covariance with adjustment for age and
gender. Natural logarithmic transformations were used were
necessary. Adjusted differences in proportions were analysed
according to logistic regression modelling. From the logistic
models, adjusted odds ratios (OR) and 95% confidence
intervals (CI) were calculated.

RESULTS
Sample structure
In total, 8181 medical records were reviewed and 5556
patients were interviewed on average 1.4 years after the
index event. The participation rate for interview among
those, who were contacted and found alive, was 76%. The
distribution of educational level by diagnostic group,
gender, and age is presented in table 1. The proportion
of primary, secondary, and high educational level in the
whole sample was 40%, 34%, and 26%, respectively.

Significantly more patients with ischaemia had only
primary education, and proportionally fewer had secon-
dary and high education, in contrast with the remaining
diagnostic groups (p,0.0001). The distribution of education
levels among remaining diagnostic groups was similar.
There were significantly more women than men with only
primary education and proportionally more men than women
with highest education (p,0.0001). Comparing the age struc-
ture among educational groups, significantly more patients
over 60 years had only primary education group and propor-
tionally fewer had secondary and high education. (p,0.0001).

Risk profile of the patients
Distribution of quantitative coronary risk factors in men and
women is given in table 2. Generally, men and women with
high and secondary education were younger than patients
with only primary education. There was a clear, significant,
negative trend from primary to secondary and high educa-
tion, in BMI and glucose, but a positive trend in HDL, in both
sexes. In addition, men with high education had significantly
lower systolic BP and TCHOL. The lowest diastolic BP was
found in men with primary education.

Distribution of categorical risk factors is shown in table 3.
Again, there were clear, significant negative trends from

Table 1 Prevalences of educational level by diagnosis, gender, and age

Educational level

Primary* Secondary� High`

All 40.0% (2206/5519) 34.0% (1877/5519) 26.0% (1436/5519)
By diagnosis:
CABG 36.0% (510/1415) 35.4% (501/1415) 28.6% (404/1415)
PTCA 38.0% (590/1552) 35.9% (557/1552) 26.1% (405/1552)
AMI 40.1% (582/1450) 34.4% (499/1450) 25.4% (369/1450)
Ischaemia 47.6% (524/1102) 29.0% (320/1102) 23.4% (258/1102)
By gender:
Men 36.6% (1544/4217) 34.4% (1452/4217) 29.0% (1221/4217)
Women 50.8% (662/1302) 32.6% (425/1302) 16.5% (215/1302)
By age groups:
( 60 years 33.2% (855/2576) 38.2% (985/2576) 28.6% (736/2576)
. 60 years 45.9% (1351/2943) 30.3% (892/2943) 23.8% (700/2943)

*Primary school or less; �secondary school; `university or college. CABG, coronary artery bypass grafting; PTCA,
percutaneous transluminal coronary angioplasty; AMI, acute myocardial infarction; ischeamia, acute myocardial
ischaemia.

Table 2 Mean (SD) values of coronary heart disease risk factor measurements by educational level and gender

Educational level

Primary Secondary High p Value*

Men
Age (y, mean (SD)) 60.8 (8.3) 58.0 (8.8) 58.9 (8.2) p,0.001
Body mass index (kg/m2, mean (SD)) 28.4 (4.0) 28.4 (4.2) 27.8 (3.8) p,0.001
Systolic blood pressure (mm Hg, mean (SD)) 139.8 (21.8) 139.4 (20.5) 137.5 (20.3) p = 0.006
Diastolic blood pressure (mm Hg, mean (SD)) 81.7 (11.6) 83.5 (11.5) 83.4 (11.6) p,0.001
Total cholesterol (mmol/l, mean (SD)) 5.27 (1.20) 5.36 (1.38) 5.20 (1.18) p = 0.01
HDL cholesterol (mmol/l, mean (SD)) 1.18 (0.31) 1.18 (0.31) 1.21 (0.32) p = 0.03
LDL cholesterol� (mmol/l, mean (SD)) 3.31 (1.08) 3.35 (1.23) 3.23 (1.02) p = 0.09
Triglycerides` (mmol/l, mean (SD)) 1.79 (1.21) 1.84 (1.16) 1.73 (1.04) p = 0.10
Glucose` (mmol/l, mean (SD)) 6.79 (2.56) 6.41 (1.85) 6.23 (1.85) p,0.001
Women
Age (y, mean (SD)) 62.2 (8.3) 59.8 (8.3) 59.5 (8.6) p,0.001
Body mass index (kg/m2, mean (SD)) 29.6 (5.4) 29.2 (5.4) 27.7 (5.6) p,0.001
Systolic blood pressure (mm Hg, mean (SD)) 145.6 (24.2) 142.2 (23.7) 139.9 (23.4) p = 0.17
Diastolic blood pressure (mm Hg, mean (SD)) 81.9 (11.8) 81.3 (12.0) 81.9 (11.7) p = 0.55
Total cholesterol (mmol/l, mean (SD)) 5.72 (1.62) 5.61 (1.28) 5.67 (1.57) p = 0.61
HDL cholesterol (mmol/l, mean (SD)) 1.36 (0.35) 1.37 (0.36) 1.45 (0.41) p = 0.005
LDL cholesterol� (mmol/l, mean (SD)) 3.58 (1.30) 3.43 (1.16) 3.38 (1.22) p = 0.09
Triglycerides` (mmol/l, mean (SD)) 1.79 (1.08) 1.81 (0.92) 1.73 (1.08) p = 0.21
Glucose` (mmol/l, mean (SD)) 6.92 (2.94) 6.68 (2.54) 6.30 (2.07) p = 0.03

*p Value adjusted for age through analysis of covariance; �according to Friedewald’s formula—LDL cholesterol = total cholesterol2HDL
cholesterol2(triglycerides/5); `for fasting subjects only.
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primary to secondary and high education in overweight,
obesity, and prevalence of diabetes, in both sexes. The
prevalence of current smoking decreased significantly from
primary to secondary and high education in men, but not in
women, whereas the highest smoking prevalence was only
found in men with primary education. A negative trend in
prevalence of high blood pressure was found, however it only
reached statistical significance in men. High total and low
HDL cholesterol have not differed by educational level
reached.

Adjusted odds ratios and 95% confidence intervals for the
association between education and categorical risk factors are
given in table 4. Taking high education as reference, the
lower education levels (secondary and primary education)
increased the relative risk of all factors, with exception of low
HDL. The largest risk increase was observed in smoking (OR
1.44 and 2.00, for secondary and primary education,
respectively) and in overweight (OR 1.44 and 1.58, in
secondary and primary education, respectively).

Drugs used for secondary prevention
Reported medical treatment is presented in table 5. No
differences by education were found in antiplatelets and
in antihypertensive drugs in general. However, patients
with highest education were more often treated with b
blockers and moreover, with lipid lowering drugs, particu-
larly with statins. Patients with primary education were

more often treated with calcium antagonists and moreover,
with antidiabetic drugs. The effectiveness of antihyper-
tensive treatment (proportion of patients, who reached
target values 140/90 mm Hg) somewhat increased from
primary to secondary and high education, with borderline
significance (p = 0.06). No differences were observed in
terms of lipid lowering and control of glycaemia or diabetes
(table 6).

DISCUSSION
Both, the EUROASPIRE I and II, studies have already shown
a high prevalence of modifiable lifestyle related risk factors
like smoking and obesity, and biomedical factors like
hypertension, hyperlipidaemia, and diabetes in clinical
coronary patients. These studies have moreover demon-
strated poor implementation of recommended drug treat-
ments in coronary patients, in all participating European
countries.9 10 12

This study shows that the level of education is in a
significant negative association with virtually all followed up
cardiovascular factors and also moreover, with the use and
effectiveness of medical interventions. The social environ-
ment characterised by social class, income, occupation, and
education is known to be related to a large range of diseases,
including coronary heart disease and hypertension.13 A recent
study in different US states has shown that lack of high
school education is a powerful predictor of mortality

Table 3 Prelevance of risk factors (as categorical variables) by educational level in men and women

Educational level

Primary Secondary High p Value*

Men
Overweight� 81.8% (1258/1537) 81.1% (1176/1450) 77.3% (942/1218) p = 0.006
Obesity` 32.8% (504/1537) 28.3% (410/1450) 25.2% (307/1218) p,0.001
Smoking1 26.1% (403/1544) 21.8% (316/1452) 17.8% (217/1219) p,0.001
Diabetes� 30.6% (415/1354) 24.4% (319/1307) 19.9% (211/1058) p,0.001
High blood pressure** 49.5% (762/1539) 50.4% (732/1451) 45.6% (556/1219) p = 0.009
High total cholesterol�� 55.1% (825/1497) 57.8% (773/1337) 53.2% (611/1148) p = 0.08
Low HDL cholesterol`` 27.9% (417/1496) 27.1% (362/1336) 25.0% (287/1150) p = 0.11
Women
Overweight� 80.7% (530/657) 76.4% (323/423) 65.4% (140/214) p,0.001
Obesity` 41.6% (273/657) 37.4% (158/423) 29.4% (63/214) p = 0.006
Smoking1 16.8% (111/660) 19.5% (83/425) 16.3% (35/215) p = 0.43
Diabetes� 33.0% (186/564) 28.5% (104/365) 21.8% (39/179) p = 0.03
High blood pressure** 59.2% (389/657) 53.3% (226/424) 51.9% (111/214) p = 0.51
High total cholesterol�� 67.5% (416/616) 66.9% (261/390) 67.5% (137/203) p = 0.98
Low HDL cholesterol`` 11.9% (73/612) 12.8% (50/390) 10.0% (20/200) p = 0.60

*p Value adjusted for age through logistic regression modelling; �BMI>25 kg/m2; `BMI>30 kg/m2; 1self reported current smoking and/or carbon monoxide in
breath.10 ppm; s�self reported diabetes and/or fasting glucose>7 mmol/l; **systolic blood pressure>140 mm Hg and/or diastolic blood pressure>90 mm
Hg; ��total cholesterol>5 mmol/l; ``HDL cholesterol,1 mmol/l.

Table 4 Odds ratios (calculated from logistic regression models) for coronary heart
disease risk factors by educational level

Educational level

Primary Secondary High*

Overweight� 1.58 (1.32 to 1.90) 1.44 (1.20 to 1.72) 1
Obesity` 1.64 (1.39 to 1.93) 1.26 (1.06 to 1.48) 1
Smoking1 2.00 (1.65 to 2.43) 1.44 (1.19 to 1.76) 1
Diabetes� 1.25 (1.03 to 1.52) 1.05 (0.86 to 1.28) 1
High blood pressure** 1.23 (1.06 to 1.44) 1.31 (1.12 to 1.53) 1
High total cholesterol�� 1.22 (1.04 to 1.43) 1.21 (1.03 to 1.42) 1
Low HDL cholesterol`` 1.11 (0.92 to 1.34) 1.02 (0.84 to 1.22) 1

*Odds ratio and 95% confidence intervals adjusted for age, gender, diagnosis, centre, and furthermore for body
mass index through logistic regression modelling, taking high education as reference (that is, relative risk of high
education is equal to 1). �BMI>25 kg/m2; `BMI>30 kg/m2; 1self reported current smoking and/or carbon
monoxide in breath.10 ppm; �self reported diabetes and/or fasting glucose>7 mmol/l; **systolic blood
pressure>140 mm Hg and/or diastolic blood pressure>90 mm Hg; ��total cholesterol>5 mmol/l; ``HDL
cholesterol,1 mmol/l.
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variation and income inequality.14 Similar findings were
already published three decades ago, by Hinkle et al,3 who
found, that managers in high position, but without formal
college or university education had higher coronary mortal-
ity, than those with a high formal education grade attained.

Because the median of years spent at school in different
countries considerably varied and overlapped, we arbitrarily
divided the sample by educational level reached into primary
secondary and high education categories. Both items
(number of years, spent at in full time study and highest
education reached) were included in the patient interview
questionnaire. The reported educational level reached is
probably a better proxy for individual SES, than number of
years spent at school, because higher educational level results
generally in higher personal income and corresponding SES.1

Income, as a measure of SES could not be used in this study,
because of large economical differences among participating
countries.

The Minnesota heart survey has previously shown that
education was inversely related to blood pressure, cigarette
smoking, BMI, and summary of risk score, for both men and
women.15 The Framingham study also found adverse levels of
coronary heart disease risk factors in people with low
educational attainment.16 Kunst et al observed that mortality
from CHD was strongly related to occupational class in
England and Wales, Ireland, Finland, Sweden, Norway and
Denmark, but not in France, Switzerland and Mediterranean
countries.17 These differences between countries were con-
tributed to variations of disease specific risk factors, like
smoking or dietary habits.

Education and occupation was also observed to be in
association with total mortality, coronary mortality, morbid-
ity, and coronary risk in Eastern Central European coun-
tries.18–21 While the coronary risk factors in Pol-MONICA

study18 were lower in farmers and manual workers than in
non-manual workers, the reverse was found in Czech
MONICA study22 and also, in a Czech industrial population.5

The education was found to be in a negative association with
total mortality and coronary morbidity.19 20 Similarly, nega-
tive association of education level appeared with smoking,
blood pressure, and total cholesterol.21 23 Cigarette smoking
was observed a main risk factor particularly related to
educational status in 12 countries.24 There were significantly
more smokers among men and women with low education,
mainly in UK and Norway. For men the reverse was only
found in Portugal, while woman behaved differently. Again,
women with low education smoked more in Finland, the
Netherlands, Norway, Germany, UK, Sweden, and
Switzerland, but less in Spain, Portugal, and in the age
group over 45 years also in France and Italy. On the whole,
virtually no differences existed in risk factors distribution and
their control between Western European and post-commu-
nist countries.9 The costs of drug treatment were entirely or
partly covered by health insurance in all participating
countries. Therefore, the use of recommended drugs
depended more on implementation of guidelines and
compliance of patients, than on economical inequalities
among countries.

The study has several limitations. Notably, EUROASPIRE
was not designed as an epidemiological study. It was a
pragmatic survey to estimate how effectively the secondary
measures are being used across Europe. Therefore some
hospital diagnoses for AMI and ischaemia might not always
meet the standard diagnostic criteria used by WHO. All cases
with these diagnostic labels were included, as all these
patients should be appropriately managed in relation to
lifestyle intervention, management of other risk factors, and
use of prophylactic drug treatments. Furthermore, unlike

Table 5 Use of secondary preventive medication by educational level in both genders

Educational level

Primary
(n = 1544)

Secondary
(n = 1451)

High
(n = 1220) p Value*

Antiplatelet drugs 84.7 86.6 88.1 p = 0.54
Any antihypertensive drugs 88.0 87.3 84.2 p = 0.08
b blockers 60.7 63.7 64.9 p = 0.03
ACE inhibitors 38.2 38.0 39.1 p = 0.80
Diuretics 19.3 15.5 15.2 p = 0.45
Calcium antagonists 29.9 24.7 20.7 p,0.001
Any lipid lowering drugs 58.1 61.3 64.6 p,0.001
Statins 52.1 55.4 61.0 p,0.001
Antidiabetic drugs 16.6 13.6 10.1 p,0.001

*p Value adjusted for age and gender through logistic regression modelling. Data shown as percentages.

Table 6 Proportion of patients who reached targets values for blood pressure�,
cholesterol`, and glucose1

Educational level

Primary Secondary High p Value*

Blood pressure�
No antihypertensive drugs 55.1 49.0 54.6 p = 0.14
Antihypertensive drugs 46.6 48.9 53.3 p = 0.06
Total cholesterol`
No lipid lowering drugs 29.5 26.0 26.9 p = 0.10
Lipid lowering drugs 49.8 49.0 54.4 p = 0.14
Glucose1

Diabetes not reported 89.0 88.5 90.8 p = 0.16
Self reported diabetes 25.2 29.8 29.9 p = 0.10

*p Values adjusted for age and gender through logistic regression modelling; �systolic blood pressure,140 mm
Hg and diastolic blood pressure,90 mm Hg; `total cholesterol,5 mmol/l; 1fasting glucose,7 mmol/l. Data
shown as percentages.
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PTCA, CABG, and AMI, the term acute ischaemia remained
poorly validated and only relied on physicians’ judgement in
discharge summary. We had no information about educa-
tional status of those who died before being recruited in the
study. We are just reporting on a sample of European
coronary patients, who have survived their index event for at
least six months. We do not show or mention any data
gathered in the time of hospital admission or during hospital
stay. All information used was obtained at interview of
surviving patients. Observed differences in risk factors and
treatment are not representative for entire populations of
participating countries, because clinical patients were
recruited from large cardiologic centres or university hospi-
tals in each country. The implementation of secondary
preventive measures would be supposed far more neglected
in the real medical world. Therefore, if the selection of
hospitals would be more representative for country-wide
health services of participating countries, the differences
between educational groups would probably be more evident.

The EAI and EAII data have shown that evidence based,
secondary prevention measures are widely underused in
Europe.7 8 10 This study indicates the need to deliver special
attention to coronary patients with low education to favour
preventive lifestyle changes and compliance with evidence
based drug treatment. The implementation of coronary
prevention guidelines is a difficult task. It would probably
need different approaches adapted to educational status of
patients to improve results.

ACKNOWLEDGEMENTS
The EUROASPIRE II survey was carried out under the auspices of the
European Society of Cardiology, Euro Heart Survey programme. The
authors are particularly grateful to all the patients who participated
in the survey. The authors are also grateful to the expert scientific
committee, coordinating and data management centre, all investi-
gators and personnel participating on this survey (as listed in
appendix, see journal web site http://www.jech.com/supplemental).

A full list of the investigators and personnel partici-
pating in this survey is available on the journal web
site (http://www.jech.com/supplemental).

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .
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Policy implications

N Low education patients probably need different strate-
gies to improve the implication of secondary preventive
measures.
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