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Abstract

Objective: To assess in coronary heart disease (CHD) patients: (1) differences in the prevalence of depression and
anxiety between samples selected from 22 countries; (2) the association of depression and anxiety with age, education,
diagnostic category, favourable behaviours, use of cardioprotective drugs, and reaching the secondary prevention treat-
ment targets.

Design: Cross-sectional study.

Methods: The study group consisted of 8580 patients from 22 European countries examined at least 6 months after
hospitalization due to CHD. Depression and anxiety were assessed using Hospital Anxiety and Depression Scale
(HADS).

Results: Prevalence of depression (HADS depression score >8) varied from 8.2% to 35.7% in men and from 10.3% to
62.5% in women. Prevalence of anxiety (HADS anxiety score >8) varied from 12.0% to 41.8% in men and from 21.5% to
63.7% in women. Older age, female sex, low education, and no history of invasive treatment were associated with more
frequent depression and anxiety. Depression and anxiety were associated with less frequent modification of lifestyle.
Depression was related with body mass index, waist circumference, fasting glucose, and more frequent self-reported
diabetes but not with reaching the treatment targets for blood pressure and lipids.

Conclusions: High prevalence of depression and anxiety in CHD patients, and relation with less frequent lifestyle
modification, call to integrate methods of identification and minimizing unfavourable effects of depression and anxiety
into the cardiac rehabilitation and prevention programmes.
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including increased platelet activity,* inflammation,’
changes in the immunological system and in hypothal-
amic—pituitary—adrenocortical axis,® and increased
activity of the sympathetic nervous system, which is
related to the development of the metabolic syndrome
and arrhythmias.”® Also the use of antidepressants
were considered to increase cardiovascular risk.'”
There is good evidence that coronary heart disease
(CHD) patients with depression are more exposed to
well-known CVD risk factors, less prone to change
unfavourable lifestyle, and less compliant to cardiopro-
tective medication."' ' The causative role of depres-
sion is still debated as not all of the above relations
are consistent across the studies'” and attempts to
reduce risk factors by improving mood in depressed
patients are less encouraging.'® It is also known that
CHD, and AMI in particular, increases the risk of
developing depression and anxiety.'”'®

The evidence on the relation between anxiety and
impaired CVD outcome was considered as less pro-
nounced than for depression. However, anxiety was
proved to be related to sudden death, poor quality of
life, incident MI, and cardiovascular and all-cause mor-
tality and in one study the effect of anxiety on survival
was even stronger than the effect of depression.'®??
Anxiety was also found to be interrelated with sympa-
thetic activity and endothelial function.**

The Joint European Societies Guidelines on CVD
prevention were issued in the period 1994-2007 aiming
to improve the quality of life, reduce the risk of coronary
events, and increase survival. The guidelines included
recommendations on psychosocial risk factors including
screening of CVD patients for depression.”> The
EUROASPIRE (European Action on Secondary and
Primary Prevention by Intervention to Reduce Events)
studies have shown that integration of the guidelines
with clinical practice varied largely by country and, des-
pite improvement between the years 1995-96 and 2006—
07, the average estimate of the effectiveness of CVD risk
factors management in secondary prevention is still far
from optimal.? In the rapidly changing clinical practice,
up to now no comprehensive international information
is available on the current quantitative relation between
depression, anxiety, and lifestyle, exposure to CVD risk
factors, and meeting the treatment goals in secondary
prevention and no conclusion can be drawn on the
extent to which the differences in the prevalence of
depression and anxiety could explain poor control of
CVD risk factors and lifestyle modification.

In the present substudy of the EUROASPIRE III
survey, which was carried out in 2006-07, we aimed
to assess in patients after hospitalization due to CHD:

1. Differences in the prevalence of depression and an-
xiety between samples selected from 22 countries;

2. The association of depression and anxiety with age,
education, diagnostic category, favourable behav-
iours, use of cardioprotective drugs, and reaching
the secondary prevention treatment targets.

Methods

The EUROASPIRE III survey was carried out in 22
European countries. A detailed description of the study
design, samples, and methods was published earlier.
Briefly, within each country, one or more geographical
areas with a defined population was selected and all
hospitals serving this population were identified. The
study included consecutive patients, men and women,
at age >18 years and <80 years, who fulfilled one or
more of the following diagnostic criteria: (1) coronary
artery bypass graft operation (this includes emergency
procedure for AMI); (2) percutaneous coronary inter-
vention (this includes emergency procedure for AMI);
(3) acute myocardial infarction (ST-elevation and non-
ST-elevation MI); and (4) acute myocardial ischaemia
but no evidence of infarction (troponin negative) were
recruited for the study. Patients were invited for exam-
ination 6 months after the index event at earliest which
consisted of a structured interview using a standard
questionnaire, measurements of height, weight, and
waist circumference, assessment of heart rate and
blood pressure, and blood sample collection. The fol-
lowing information was obtained: personal and demo-
graphic details, education, employment status, history
of diabetes, reported lifestyle, and other risk factor
management in relation to smoking, diet, weight reduc-
tion, exercise, blood pressure, lipids, and glucose, and
medication. Physical activity was assessed using the
International ~ Physical = Activity  Questionnaire
(IPAQ).?” Depression and anxiety were assessed using
the Hospital Anxiety and Depression Scale (HADS).*®
The questionnaire was translated to local languages
including a retranslation control procedure. In this
report, scores <7 were considered as normal, 8§-10 as
mild depression or anxiety, and >10 as moderate or
severe depression or anxiety.

Blood pressure was measured twice on the right
upper arm in a sitting position using automatic digital
sphygmomanometers Omron MS5-I, Information on
smoking was confirmed by the measurement of breath
carbon monoxide (Smokerlyser, Bedfont Scientific,
Model Micro 4). Current smoking was defined as self-
reported smoking and/or a breath carbon monoxide
exceeding 10 ppm.

Venous blood samples were collected for serum total
cholesterol, high-density lipoprotein (HDL) choles-
terol, triglycerides, calculated low-density lipoprotein
(LDL) cholesterol, plasma glucose, and HbAlc in
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patients with known diabetes. The samples were ana-
lysed in the central laboratory.

All data were collected electronically and submitted
via internet to the data management centre where
checks for completeness, internal consistency, and
accuracy were run. All data were stored under the pro-
visions of the national data protection regulations.

National coordinators were responsible for obtain-
ing local Research FEthics Committees approvals.
Written informed consent was obtained from each
participant by the investigator by means of a signed
declaration.

All statistical analyses were undertaken in the
Department of Public Health, Ghent University,
Belgium using the SAS system, release 9.1.3 (SAS
Institute, Cary, North Carolina, USA). The distribu-
tions of depression and anxiety scores across levels of
demographic characteristics were compared according
to the Chi-squared test. The impact of the depression
and anxiety scores on continuously scaled CHD risk
factors was evaluated according to linear multilevel
modelling. These hierarchical models accounted for
the clustering of patients within centres.”” Similarly,
prevalence of self-reported lifestyle changes, use of car-
dioprotective drugs, and coronary risk factors were
compared between categories of HADS depression
and anxiety according to multilevel logistic modelling.
Potential confounding due to differences in distribu-
tions of age, educational level, and diagnostic category
was additionally adjusted for in the statistical models.
Multilevel modelling was performed using PROC
MIXED and PROC GLIMMIX procedures as imple-
mented in the SAS system. A level of =0.05 was a
priori chosen to indicate statistical significance. Due to
the expected inflation of the type I error due to multiple
statistical testing, statistical significance was inferred at
a p-value of 0.003 (Bonferoni correction).

Results

The total number of persons included into the analysis
was 8580 including 6403 men and 2177 women. The
size of the sample varied by country from 104 to 418
in men and from 13 to 191 in women. The age range
was 21-83 years for men (mean +SD 62.3 £9.5 years)
and for women the age range was 36-82 years
(65.9£8.9).

Distribution of HADS depression and anxiety score
by sex and by country is presented in Table 1. In gen-
eral, depression symptoms were more prevalent in
women out of whom 32.3% had depression, than in
men in whom depression was found in 21.2%.
Moderate or severe depression (depression score >10)
was found in 7.4% of men and in 12.7% of women.

Table |. Distribution of Hospital Anxiety and Depression Scale
depression and anxiety scores by country in men and women

Depression
score (%)

Anxiety
score (%)

N <8 810 >I10 <8 810 =I0
Men
Belgium 230 739 165 9.6 700 213 87
Bulgaria 374 703 179 11.8 679 195 126
Croatia 346 76.6 165 69 665 21.7 119
Cyprus 372 87.1 94 3.5 815 100 8.6
Czech Republic 376 80.6 128 67 856 85 5.9
Finland 158 86.7 95 38 880 89 32
France 211 758 147 95 697 147 156
Germany 418 797 13.6 67 775 146 79
Greece 104 683 260 58 644 87 269
Hungary 264 739 159 102 750 125 125
Ireland 293 918 72 1.0 73.0 181 89
Italy 298 893 84 24 839 11 5.0
Latvia 340 832 11.8 50 879 79 4.1
Lithuania 395 83.0 124 46 737 175 89
Poland 333 718 186 96 619 195 186
Romania 378 799 135 6.6 749 159 9.3
Russian Federation 261 720 188 92 582 264 153
Slovenia 213 643 207 150 596 258 146
Spain 369 78.1 122 98 623 198 179
The Netherlands 174 885 8.1 3.5 839 21 4.0
Turkey 269 688 17.1 14.1 725 175 100
United Kingdom 227 80.6 106 88 723 II5 163
All men 6403 788 139 74 734 158 108
Women

Belgium 39 795 1238 77 462 359 180
Bulgaria 164 567 244 189 463 232 305
Croatia 101 663 238 99 465 238 297
Cyprus 54 537 333 130 574 315 Il
Czech Republic 99 667 202 13.1 71.7 131 152
Finland 79 823 89 89 785 114 0.l
France 54 537 185 278 389 222 389
Germany 114 754 193 53 649 21.1 140
Greece 13 692 308 0.0 692 23. 77
Hungary 191 665 194 141 492 209 298
Ireland 86 884 8. 35 651 186 163
Italy 78 897 77 26 769 115 115
Latvia 178 798 10.1 10.1 753 157 9.0
Lithuania 112 69.6 205 9.8 554 19.6 250
Poland 139 69.1 216 94 489 259 252
Romania 143 629 266 105 539 210 252
Russian Federation 146 480 288 233 363 343 295
Slovenia 79 633 253 114 494 29.1 215
Spain 125 600 200 200 432 240 328
The Netherlands 39 872 5. 77 744 154 103
Turkey 64 375 328 297 469 266 266
United Kingdom 80 825 1.3 63 575 200 225
All women 2177 677 197 127 556 219 225

Classification of scores: <8, normal; 8-10, mild; > 10, moderate or strong.
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Table 2. Distribution of Hospital Anxiety and Depression Scale depression and anxiety scores by age, diagnosis,

and education

Depression score (%)

Anxiety score (%)

N <8 8-10 >10 <8 8-10 >10
Men

Age (years)
<50 684 8l1.6 1.4 7.0 67.8 18.7 13.5
50-59 1895 80.6 12.6 6.8 71.6 16.2 12.2
60-69 2390 79.0 13.9 7.1 75.9 15.0 9.1
>70 1434 74.6 16.6 8.8 744 15.2 10.4
Significance p =0.0009 p=0.0003

Diagnostic category
CABG 1317 80.8 13.7 5.5 80.3 13.6 6.2
PCI 2752 80.5 12.9 6.7 744 14.9 10.7
AMI 1226 77.2 14.2 87 70.1 18.5 1.4
Ischaemia 1108 739 16.1 10.0 66.8 17.6 15.6
Significance p <0.0001 p <0.0001

Educational level
Primary or less 1418 747 15.4 9.9 68.9 17.8 13.3
Secondary 3650 787 14.0 7.3 733 16.0 10.7
High 1299 83.5 1.8 4.8 79.1 12.9 8.0
Significance p <0.0001 p <0.0001

Women

Age (years)
<50 108 74.1 20.4 5.6 46.3 21.3 324
50-59 436 67.0 19.5 135 49.5 24.1 26.4
60-69 878 69.7 18.9 1.4 58.7 19.9 21.4
>70 755 64.8 20.5 14.7 57.0 23.1 20.0
Significance p=0.09 p=0.004

Diagnostic category
CABG 374 722 16.6 1.2 60.2 20.3 19.5
PCI 761 70.6 19.7 9.7 60.3 18.8 20.9
AMI 454 63.9 21.2 15.0 53.7 25.8 20.5
Ischaemia 588 64.0 20.4 15.7 48.1 24.0 27.9
Significance p =0.005 p <0.0001

Educational level
Primary or less 714 60.6 224 17.0 49.2 24.0 26.9
Secondary 1197 69.9 19.5 10.6 58.1 20.9 21.1
High 255 76.1 133 10.6 62.4 20.8 16.9
Significance p <0.0001 p=0.0002

Classification of scores: <8, normal; 8-10, mild; > 10, moderate or strong. Significance according to the Chi-squared test. AMI,
acute myocardial infarction; CABG, coronary artery bypass grafting; PCl, percutaneous coronary intervention.

There were substantial between-country differences
in the prevalence of depression. In men, the lowest
prevalence of depression was 8.2 and the highest
35.7% (Table 1). The proportion of men with moderate
or severe depression was higher than 10% in four coun-
tries. The lowest proportion of women with depression

was 10.3% and the highest 63.8%. In women, the
prevalence of moderate or severe depression was
higher than 10% in 10 countries and in four countries
it exceeded 20%.

Anxiety was also more prevalent in women (44.4%)
than in men (22.6%) (Table 1). Moderate or strong
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Table 3. Self-reported lifestyle changes and use of cardioprotective drugs in relation to Hospital Anxiety and Depression Scale

depression and anxiety scores

Depression score (%)

Anxiety score (%)

<8 8-10 >10 p-value <8 8-10 >10 p-value
Men
Quit smoking® 51.0 43.5 35.0 <0.0001 50.4 46.2 40.8 0.004
Consuming less fat 82.4 8l.1 76.2 0.008 81.8 82.0 8l.2 0.27
Consuming more fruits and vegetables 788 75.1 743 0.02 78.6 76.7 758 0.18
Consuming more fish 67.7 62.6 59.1 0.002 674 62.9 64.6 0.008
Consuming less alcohol 60.8 61.2 58.4 0.24 60.9 59.6 61.0 0.30
Following diet to lose weight 43.6 40.2 36.6 0.006 42.8 42.0 42.5 0.26
Joining fitness/walking club 12.6 10.2 73 0.002 12.3 1.5 9.7 0.08
Doing more everyday activity 52.9 43.1 364 <0.0001 525 48.2 38.1 <0.0001
Use of antiplatelets 91.8 88.7 88.7 0.04 91.6 90.3 89.1 0.03
Use of beta-blockers 79.7 80.9 774 0.48 80.2 80.9 745 0.21
Use of ACE inhibitors 59.7 62.7 60.0 0.43 59.5 61.7 62.2 0.38
Use of diuretics 24.9 328 30.3 0.004 25.4 284 30.1 0.0003
Use of furosemide 8.8 133 13.5 0.0005 9.1 10.9 12.2 0.001
Use of statins 79.9 75.3 72.9 0.01 79.5 774 76.2 0.11
Use of glucose-lowering drugs® 16.4 18.8 19.2 0.27 16.4 17.5 20.2 0.0003
Women

Quit smoking® 51.2 46.8 36.8 0.39 52.6 47.7 41.9 0.50
Consuming less fat 848 88.7 83.7 0.28 854 854 85.6 0.72
Consuming more fruits and vegetables 80.9 793 75.2 0.14 80.2 80.3 78.6 0.46
Consuming more fish 64.8 58.2 55.6 0.005 64.5 60.2 59.2 0.06
Consuming less alcohol 59.9 58.2 53.6 0.04 56.9 61.2 61.1 0.30
Following diet to lose weight 47.8 48.1 46.2 0.71 47.3 47.0 49.2 0.71
Joining fitness/walking club 15.2 79 6.5 0.0002 15.5 8.4 9.8 0.0002
Doing more everyday activity 47.0 37.6 31.0 0.0004 48.2 40.2 337 <0.0001
Use of antiplatelets 89.6 86.0 84.6 0.07 88.7 89.2 86.2 0.37
Use of beta-blockers 80.9 83.1 80.6 0.02 82.0 80.0 81.0 0.71
Use of ACE inhibitors 59.4 62.1 56.0 0.43 59.5 63.9 55.4 0.06
Use of diuretics 37.6 46.6 55.0 0.003 37.2 47.5 46.4 0.001
Use of furosemide 1.6 16.6 21.2 0.0003 1.7 15.5 17.2 0.005
Use of statins 78.1 738 65.9 0.39 77.5 76.1 70.7 0.23
Use of glucose-lowering drugs® 19.9 244 322 0.02 19.9 23.6 27.3 0.0l

Classification of scores: <8, normal; 8-10, mild; > 10, moderate or strong. *Among patients smoking in the month prior to the index event. °Insulin or
oral anti-diabetic drugs. Significance adjusted for age, education, diagnostic category and country.

anxiety was found in 10.8% of men and in 22.5% of
women. Similar to depression, there were large
between-country differences in the prevalence of anx-
iety. The highest proportion of men with anxiety
was 41.8% and the lowest 12%. The percentage of
persons with moderate or severe anxiety was higher
than 10% in 10 countries and in one country it
was higher than 25%. In women, the highest preva-
lence of anxiety was 63.7% and the lowest 21.5%.
In most countries, the proportion of women with

moderate or severe anxiety was higher that
25% and only in two countries it was lower
than 10%.

In men, depression was more prevalent in older age,
whereas in women, differences according to age did not
reach statistical significance. Anxiety was more preva-
lent in younger age irrespectively of sex. The propor-
tion of depression and anxiety decreased with higher
level of education in both sexes. Non-revascularized
patients had higher prevalence of depression and
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Table 4. Association between Hospital Anxiety and Depression Scale depression and anxiety scores and coronary heart disease risk
factors

Depression score Anxiety score

Variable B+ SE p-value B+ SE p-value

Men
Body mass index (kg/m?) 0.0458 £0.0149 0.002 0.0237+£0.0138 0.09
Waist circumference (cm) 0.1495+0.0414 0.0003 0.0477 +£0.0384 0.21
Systolic blood pressure (mmHg) —0.1299 £0.0711 0.07 —0.1880 £ 0.0659 0.004
Diastolic blood pressure (mmHg) —0.0261 £0.0419 0.53 0.0038 +0.0389 0.92
Total cholesterol (mmol/l) —0.0018 £0.0041 0.66 0.0020 +0.0038 0.60
HDL cholesterol (mmol/l) —0.0051 £0.0010 <0.0001 —0.0021 £0.0009 0.02
LDL cholesterol (mmol/l)* 0.0006 +0.0014 0.68 0.0007 +0.0013 0.58
Fasting triglycerides (mmol/l)* 0.0067 +0.0021 0.002 0.0043 +0.0020 0.03
Fasting glucose (mmol/l)* 0.002540.0010 0.01 0.0009 +0.0009 0.30
Total MET-minutes/week (IPAQ)® —0.0674 £ 0.0059 <0.0001 —0.0428 £ 0.0055 <0.0001
Smoking® 0.0657 +0.0095 <0.0001 0.0299 +0.0089 0.0008
Self-reported diabetes® 0.0444 4 0.0087 <0.0001 0.0365 +-0.0082 <0.0001

Women
Body mass index (kg/m?) 0.0911 +0.0295 0.002 0.0634 +0.0274 0.02
Waist circumference (cm) 0.2307 +0.0744 0.002 0.0788 +0.0690 0.25
Systolic blood pressure (mmHg) —0.1098 £0.1232 0.37 0.0395+0.1144 0.73
Diastolic blood pressure (mmHg) 0.0362 +0.0684 0.60 —0.0046 £ 0.0635 0.94
Total cholesterol (mmol/l) 0.0174+0.0072 0.02 0.0144 £ 0.0067 0.03
HDL cholesterol (mmol/l) —0.0020£0.0018 0.26 0.0013+£0.0017 0.43
LDL cholesterol (mmol/l)® 0.0039 +0.0022 0.07 0.0033 £ 0.0020 0.11
Fasting triglycerides (mmol/l)* 0.0064 +0.0031 0.04 0.0040 4-0.0030 0.18
Fasting glucose (mmol/l)* 0.0076 £0.0018 <0.0001 0.0022 +0.0017 0.19
Total MET-minutes/week (IPAQ)° —0.0439 £0.0096 <0.0001 —0.0248 +0.0090 0.006
Smoking® 0.0293+0.0187 0.12 0.0494+£0.0174 0.004
Self-reported diabetes® 0.0492+£0.0128 0.0001 0.0154+£0.0120 0.20

Linear regression beta coefficients and significance adjusted for age, education, diagnostic category, and country. *After natural log-transformation.
PAfter natural log-transformation and adding 500 metmins. “According to logistic regression analysis. HDL, high-density lipoprotein; IPAQ, International
Physical Activity Questionnaire; LDL, low-density lipoprotein; MET, metabolic equivalent of task.

anxiety than patients after myocardial revascularization
(Table 2).

There were important differences in the proportion of
patients who reported lifestyle changes by depression
and anxiety category (Table 3). In men, the higher the
depression score, the lower was the proportion of
patients who reported cessation of smoking, who
increased physical activity, and who reported favourable
increase in consumption of fish. Similar decrease of the
proportion of persons who reported favourable change
in physical activity was found in women. The differences
in the proportion of women who reported smoking ces-
sation and change in fish consumption were not signifi-
cant, although they were similar to differences in men.

In men and women, the higher the anxiety score, the
lower was the proportion of patients who increased

daily physical activity. Differences in the proportion
of persons who reported favourable changes in diet
by anxiety category were small and not significant. In
both sexes, reported change in smoking and consump-
tion of alcohol was not related to anxiety score.

In men and in women, higher depression and anxiety
scores were associated with more frequent use of diur-
etics in particular furosemide. For the other diuretics
the differences were not significant. More frequent use
of glucose-lowering drugs was found in men with
increased anxiety score.

Association between depression and anxiety scores
and CVD risk factors are presented in Table 4.
In men and women, the depression score was
inversely related with physical activity and dir-
ectly related with body mass index as well as with
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Table 5. Association between Hospital Anxiety and Depression Scale depression and anxiety scores and coronary heart disease risk

factors
Depression score Anxiety score
8-10 vs. <8 >10 vs. <8 8-10 vs. <8 >0 vs. <8
Men
Smoking 1.22 (0.93-1.60) 1.48 (1.06-2.06) 0.93 (0.71-1.22) 1.05 (0.77-1.42)
Raised blood pressure® 1.00 (0.81-1.23) 0.95 (0.72-1.25) 0.98 (0.80-1.20) 0.85 (0.67-1.09)
Total cholesterol > 4.5 mmol/l 0.94 (0.76-1.17) 1.20 (0.91-1.59) 0.99 (0.80-1.23) 0.89 (0.69-1.14)
LDL cholesterol > 2.5 mmol/l 0.83 (0.65-1.07) 1.02 (0.73-1.42) 1.04 (0.81-1.33) 0.89 (0.67-1.20)
Fasting triglycerides > 1.7 mmol/l 1.24 (0.96-1.59) 0.97 (0.69-1.38) 1.07 (0.83-1.38) 1.09 (0.81-1.47)
HDL cholesterol < 1/1.2 mmol/I® 1.14 (0.91-1.44) 1.18 (0.88—-1.59) 1.08 (0.87-1.35) 0.78 (0.59-1.02)
Fasting glucose > 7 mmol/I 1.22 (0.94-1.59) 1.07 (0.75-1.54) I.11 (0.85-1.45) 1.04 (0.75-1.43)
Hbalc> 6.5%° 1.05 (0.63-1.77) 1.89 (0.83—4.30) 1.84 (1.03-3.29) 1.31 (0.68-2.52)
Women
Smoking 1.53 (0.05—45.8) 1.89 (0.04-10.2) 1.40 (0.92-2.12) 1.87 (1.13-3.10)
Raised blood pressure® 1.27 (0.62-2.59) 1.20 (0.51-2.81) 1.14 (0.81-1.59) 1.23 (0.88-1.73)
Total cholesterol > 4.5 mmol/l 1.17 (0.71-1.93) 0.95 (0.53-1.72) 1.15 (0.82-1.62) 1.45 (1.02-2.07)
LDL cholesterol > 2.5 mmol/l 1.33 (0.94-1.88) 1.18 (0.78-1.78) 0.87 (0.58-1.31) 1.38 (0.90-2.13)
Fasting triglycerides > 1.7 mmol/| I.11 (0.78-1.57) 1.23 (0.80-1.88) 1.79 (1.20-2.66) 1.57 (1.04-2.36)
HDL cholesterol < /1.2 mmol/I° 1.15 (0.76-1.74) 1.04 (0.62-1.73) 1.24 (0.89-1.72) 0.87 (0.62—1.22)
Fasting glucose > 7 mmol/l 1.53 (1.03-2.27) 1.62 (1.00-2.63) 1.38 (0.90-2.11) 1.31 (0.85-2.02)
Hbalc> 6.5%° 1.27 (0.91-1.77) 1.27 (0.85-1.90) 1.48 (0.65-3.36) 291 (1.17-7.23)

Values are odds ratio (95% Cl) adjusted for age, education, diagnostic category, country, total metmins, and body mass index. *Systolic blood
pressure> 140 mmHg and/or diastolic blood pressure > 90 mmHg for non-diabetic patients and systolic blood pressure > 130 mmHg and/or diastolic
blood pressure > 80 mmHg for diabetic patients. °High-density lipoprotein cholesterol < | for men and < I.2 mmol/l for women. In patients with self-

reported diabetes. LDL, low-density lipoprotein.

waist circumference. In both sexes, the increase in
depression score was also related to more frequent
self-reported diabetes, and in women only with
higher fasting glucose. In men, there was an inverse
relation between the depression score and HDL
cholesterol and positive relation with smoking and
fasting triglycerides. There was no significant relation
between the depression score and blood pressure. In
men and women, anxiety scores were directly related
to smoking. Positive relation with self-reported dia-
betes and negative relation with physical activity
were found only in men.

Relations between depression and anxiety scores and
control of risk factors were less pronounced (Table 5).
Compared to persons with no depression, there were
more smokers among men with moderate or strong
depression and more women with fasting glucose
>7mmol/l among women with mild and with moderate
or strong depression. In women, moderate and strong
anxiety was related to a higher proportion of patients
with fasting triglicerydes >1.7 mmol/l and moderate or
severe anxiety was associated with smoking, high total
cholesterol and in diabetics with higher prevalence of
elevated Hbalc.

Discussion

In this multi-national study involving patients with
CHD from 22 countries, a large centre-variation in
the prevalence of depression and anxiety was found.
Depression and anxiety were more frequent in women
than in men and the frequency increased with age and
decreased with higher education level. After adjustment
for covariates, depression and anxiety were related
negatively to favourable lifestyle changes but their asso-
ciations with compliance to medication were diverse.
There was no association between depression or anxiety
score with blood pressure but both were associated with
higher exposure to smoking, low physical activity, dys-
lipidaemia and diabetes. However, the relations of
depression with the probability of reaching prevention
treatment targets for blood pressure and blood lipids
were not significant. Moderate or severe anxiety was
related to more frequent smoking, hypercholesterol-
aemia, and hypertriglicerydaemia and worse control
of diabetes in women only.

To our knowledge, this is the largest European study
which aimed to assess the prevalence of depression and
anxiety symptoms and to examine their relation with
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cardiovascular risk factors, lifestyle changes and com-
pliance to cardioprotective medication in CHD
patients. The assessment of the depression and anxiety
long after hospitalization eliminated cases in which
depression was related directly to hospitalization
rather than a result of chronic condition or cardiac
state. In contrast to persistent depression, in-hospital
symptoms are weaker predictors of mortality after
myocardial infarction.*

There are some limitations in the interpretation of
the results of our study. First, in EUROASPIRE III
identification of patients was done using clinical diag-
nosis of CHD which does not always meet the recom-
mended diagnostic criteria. The average participation
in the survey after the event was 73%.?® Non-partici-
pants, especially those who did not survive until the
examination, could have had higher prevalence of
depression and anxiety. It should also be noted that
patients were recruited from hospitals serving the
defined area in particular countries but they cannot
be regarded as representative for all CHD patients in
the country. The main limitation comes from the cross-
sectional design of the study and the results are incon-
clusive in terms of causal relationship. Further, the
small number of recruited patients in some countries
(particularly in women) could result that some relations
were not statistically significant. For example, the aver-
age estimate of the proportion of persons who reported
smoking cessation was similar in men and in women in
each depression or anxiety category but the differences
were significant only in men. The small number of
recruited patients in some countries as well as cultural
differences could account for the important differences
in the prevalence of depression and anxiety between
countries and between sexes in some countries.

In the earlier studies, the prevalence of major depres-
sion in CHD patients was estimated as 10-20% and
about 40% of patients presented depressive and anxiety
symptoms.”®? It is obvious that differences in the
prevalence of depression and anxiety symptoms
between the studies could be explained to a large
extent by differences in the method of assessment.’!
In our study, the large variation in the prevalence was
assessed using standardized methods of observation.
Still, a part of the between-country variation could be
referred to the differences in interpretation of the ques-
tionnaire which depended on the language and local
culture. In the US population study, involving
200,000 participants, the average prevalence of depres-
sive symptoms in the corresponding age group was
similar (8.7-10.9%). However, between-state variation
was smaller compared to our findings.*

We confirmed known relations between anxiety and
depression with age and sex and we found that anxiety
and depression were associated with an unhealthy

lifestyle, i.e. low physical activity, unhealthy diet, and
smoking."** In our study, a dose-response relationship
between depression and anxiety and reported lifestyle
changes was also found.

Earlier studies provided evidence that depression
and anxiety are related to poorer compliance with
medication.'*'* In our study, the associations between
depression and anxiety score and the use of cardiopro-
tective medication can be partially explained by the dif-
ferences in the patients’ physical state. The more
frequent use of furosemide in depressed and anxietic
men and women could be partially explained by
increased depression and anxiety in CHD patients
with cardiac failure.*® Our study did not confirm a rela-
tion between depression and thiazide duretics, as
described earlier.*

Our findings have important implications for sec-
ondary prevention in CVD patients. Both European
and American Guidelines on CVD prevention postulate
screening of all CVD patients for depression.”>
However, up to date there is no firm evidence that
screening with a subsequent medication or behavioural
therapy  improves cardiovascular  outcome,'®?’
although recent studies suggest that selective serotonin
reuptake inhibitors might reduce mortality and the risk
of rehospitalization.*® Further, in most countries cardi-
ologists and primary care physicians who provide care
for the majority of CHD patients after hospitalization
are not trained to manage depression. However, our
study confirmed, that depression and anxiety in CHD
patients cannot be ignored. While waiting for conclu-
sive results showing that treating depression or anxiety
will improve the prognosis of patients with CHD, a
prudent approach at present is to offer patients with
clinically significant depression or anxiety treatment
with psychotherapy or medications. For other patients,
psychosocial risk factors should be assessed and their
relevance in respect to quality of life and medical out-
come should be discussed with patients.”> The known
independent effect on prognosis, high prevalence, clus-
tering with other psychosocial risk factors, relation with
lifestyle modification, and poorer compliance with
medication call to integrate methods of identification
and minimizing unfavourable effects of depression
and anxiety into the cardiac rehabilitation and preven-
tion programmes and to develop more effective meth-
ods of intervention.

Conclusion

CHD patients with low education, higher age, females,
and those who do not undergo invasive treatment seem
to be more likely to have depression and anxiety.
Depression and anxiety appear as factors which
increase difficulties in obtaining favourable lifestyle
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modification. The effect of depression and anxicty on
the other risk factors and reaching the treatment goals
seems weaker and the relation between anxiety and
reaching treatment goals in this study was found only
in women.
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