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Abstract

Background: Poland is a country of high cardiovascular risk. Because depression was found to be a predictor of coronary artery
disease and the prevalence of depressive symptoms (DSs) has risen worldwide, their monitoring in the population is desirable.

Aim: We sought to evaluate the prevalence of DSs in relation to the socio-demographic status and selected types of cardio-
vascular diseases in the adult Polish population.

Methods: A country-representative random sample of 2413 subjects, aged 18 to 79 years, was examined in 2011. Rates
of self-reported cardiovascular conditions including hypertension (HT), coronary artery disease (CAD), previous myocardial
infarction (MI), heart failure, atrial fibrillation (AF), and stroke were assessed by a questionnaire, and the prevalence of DSs
was assessed by Beck Depression Inventory (BDI), separately in men and women. DSs were defined as BDI score > 10 points.

Results: Depressive symptoms were found in 23.4% of men and 33.4% of women (p < 0.0001). The prevalence of DSs
increased with age, from 16.5% in the youngest group of men to 48.3% in the oldest group of women. We found that DSs
were significantly more prevalent in subjects suffering from HT, CAD, stroke, AF, and diabetes, and also in women after MI.
The rates of DSs in women with a history of Ml or stroke were extremely high (76.3% and 83.3%, respectively). Age and
primary education level were associated with DSs, as was history of stroke in women. DSs were more often found in older
persons and in those with primary level of education.

Conclusions: Depressive symptoms were more prevalent in women compared to men, and they were significantly and inde-
pendently associated with age and primary education level in both sexes, and with a history of stroke in women.
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INTRODUCTION
Cardiovascular diseases (CVDs) are a major health, social, and
economic problem in Poland. They were the major cause
of premature mortality (below 65 years of age) in the Polish
population. In 2010, CVDs were the cause of 46% of all deaths
in Poland [1]. The number of deaths due to CVD in Poland
has gradually decreased since 1991, but it remains among the

highest in Europe. The pathogenesis of atherosclerosis that
leads to CVD is complex and not fully understood, but, in
addition to conventional risk factors (hypertension, smoking,
hyperlipidaemia), psychosocial factors are also considered
independent contributors to cardiovascular risk [2]. Regard-
ing the role in CVD pathophysiology, the most important
psychosocial factors include chronic stress, low social support,
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and depression. Depression as a psychosomatic disorder was
found to be an independent predictor of coronary artery
disease (CAD) [3]. It was shown that a history of at least one
episode of depression is associated with a fourfold increase in
the risk of myocardial infarction (MI) [4]. Thus, an assessment
of the prevalence of depressive symptoms (DSs) in the general
population seems of no less importance than the evaluation
of the prevalence of conventional CVD risk factors.

The aim of the present study was to evaluate the pre-
valence of DSs in the general adult Polish population in
relation to the sociodemographic status, place of residence,
and selected types of CVD, based on the NATPOL2011
study findings.

METHODS

Study population and methods of sampling
The 2011 National Polish Study to Evaluate the Prevalence
of Cardiovascular Disease Risk Factors (NATPOL2011) was
designed as a representative cross-sectional survey of the Polish
population aged 18 to 79 years. Participants were randomly
selected in territorial bundles of 11 subjects on average, with
stratification according to the place of residence, age, and sex.
Sampling was performed at the Department of State Registers at
the Ministry of the Interior using the electronic PESEL popula-
tion registry. A detailed description of the NATPOL2011 study
methods was reported previously [5]. The study was planned,
designed, and conducted by the Department of Hyperten-
sion and Diabetology at the Medical University of Gdansk in
cooperation with the Medical University of Warsaw and the
National Institute of Cardiology in Warsaw [5].

The NATPOL2011 study included 2413 subjects (51.3%
women). The present study was based on the sample of
2224 subjects (51.3% women) who filled in the psycho-
logical questionnaire. The respondents were examined by
234 trained nurses and the response rate was 67%. The study
included a questionnaire interview, anthropometric measure-
ments, blood pressure measurements (during two visits), and
biochemical testing.

For the purpose of the present study, we identified
subjects with hypertension, CAD, a history of Ml or stroke,
diabetics, and smokers. Hypertension was defined as a mean
blood pressure of > 140 mmHg systolic or > 90 mmHg diastolic
calculated from four measurements during two visits, or the
use of antihypertensive medications. Subjects with a history
of diabetes or with fasting blood glucose level > 7.0 mmol/L
were considered diabetic. The diagnoses of CAD, previous
M, and previous stroke were based on data from past medical
records. Subjects who smoked at least one cigarette per 24 h
were considered smokers.

Evaluation of depressive symptoms
The study subjects filled in, among other questionnaires,
a 1961 version of the Beck Depression Inventory (BDI) to
evaluate the presence of DSs. The BDI questionnaire includes

21 items, rated by the respondent on a scale of 0-3, depend-
ing on the symptom severity. The presence of DSs was defined
as a score of 10 or higher [6].

Statistical analysis

All analyses were performed separately for men and women.
The results were expressed as percentages. The x? test was
used to compare the rates of DSs in different sociodemo-
graphic groups and subsets defined by the concomitant condi-
tions. Statistical significance was set at p < 0.05. To identify
factors associated with DSs, we performed multivariate logistic
regression analysis in a model that included sociodemographic
variables (age, education level, marital status), place of resi-
dence, and selected concomitant conditions (CAD, hyperten-
sion, obesity, previous stroke). Analyses were performed using
the IBM SPSS Statistic Package (V19, Poland).

RESULTS
The characteristics of the study subjects who participated in the
psychological NATPOL2011 sub-study are shown in Table 1.
Most respondents were younger than 60 years of age, had
completed at least secondary education, and had a spouse
or a partner. Depressive symptoms were present in 23.4% of
men and 33.4% of women.

When analysing the sociodemographic status of the study
subjects in relation to DSs, we found that their prevalence
increased significantly with the respondent’s age. In subjects
above 60 years of age, DSs were about twice as prevalent as
in subjects below 40 years of age. In addition, the rate of DSs
was inversely proportional to the education level. In both men
and women with higher education, DSs were about half as
prevalent as in subjects with primary or secondary vocational
education. Marital status had a significant effect on the rate
of DSs only in women. We found DSs to be most prevalent
among divorced or widowed women (Table 2).

When we analysed the rates of DSs in subjects with
selected concomitant conditions, we found that they were
significantly more prevalent in subjects with hypertension,
diabetes, CAD, heart failure, atrial fibrillation (AF), and a his-
tory of stroke as well as in women with a history of MI. Of
note, DSs were particularly frequent in women with a history
of stroke (83.3%) or Ml (76.9%) (Table 3).

Logistic regression analysis showed that the only sociode-
mographic characteristics that showed a significant association
with DSs in both sexes were age and primary education level
(Table 4); the likelihood of DSs occurrence increased with age
and it was also about twice as high in men and women with
primary education as in those with higher education.

Despite a significantly higher prevalence of DSs in both
men and women with selected concomitant conditions,
logistic regression analysis did not show a significant associa-
tion between DSs and any of these conditions in men, with
a borderline association with hypertension. In women, DSs
were strongly and significantly related to stroke (odds ratio
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Table 1. Characteristics of the study subjects who participated in the psychological NATPOL2011 sub-study

Characteristics of the study subjects Men (n = 1084) Women (n = 1140)

Age [years]: < 0.0001 < 0.0001
18-39 485 (44.8) 491 (43.1)
40-59 416 (38.4) 415 (36.4)
60-79 182 (16.8) 234 (20.5)

Level of education: < 0.0001 < 0.0001
Primary/vocational 469 (43.3) 344 (30.2)
Secondary 399 (36.8) 447 (39.3)
Higher/incomplete higher 215(19.9) 347 (30.5)

Place of residence: NS NS
Rural area 399 (36.8) 272 (32.6)
Small town (< 50,000 inhabitants) 271 (25.0) 388 (34.0)
Medium-sized city (50,000-200,000 inhabitants) 214(19.7) 203 (17.8)
Large city (> 200,000 inhabitants) 201 (18.5) 277 (24.3)

Marital status: < 0.0001 < 0.0001
Single 303 (27.9) 281 (24.7)
Married 707 (65.2) 635 (55.7)
Divorced/separated 5(4.1) 91 (8.0)
Widowed 0(2.8) 132 (11.6)

Presence of depressive symptoms 254 (23.4) 381 (33.4) < 0.0001

Data are shown as number (percentage). NS — non-significant

Table 2. Rates of depressive symptoms in relation to the sociodemographic status and sex

Socioeconomic status Depressive symptoms
Men (n = 1084) P Women (n = 1140)
Age [years]: < 0.0001 < 0.0001
18-39 16.5 23.8
40-59 27.9 36.4
60-79 31.3 483
Level of education: < 0.0001 < 0.0001
Primary/vocational 30.1 44.5
Secondary 20.6 31.8
Higher/incomplete higher 14.0 245
Place of residence: NS NS
Rural area 23.3 34.9
Small town (< 50,000 inhabitants) 22.9 35.1
Medium-sized city (50,000-200,000 inhabitants) 20.6 30.5
Large city (> 200,000 inhabitants) 27.4 32.1
Marital status: NS < 0.0001
Single 19.8 28.8
Married 252 29.8
Divorced/separated 17.8 41.8
Widowed 26.7 55.3

Data are shown as percentage. NS — non-significant
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Table 3. Rates of depressive symptoms (DSs) in subjects with selected concomitant conditions

Men (n = 1084)

Women (n = 1140)

Condition
DSs (+)

Hypertension (N: M — 398; W — 346) 31.3
Coronary artery disease (N: M — 58; W — 84) 37.2
Previous myocardial infarction (N: M — 44, W — 17) 30.3
Atrial fibrillation (N: M — 57, W — 67) 43.4
Previous stroke (N: M — 30, W — 20) 47.8
Diabetes (N: M — 56, W — 56) 38.6
Obesity (N: M — 249, W — 221) 28.4

DSs (-) DSs (+) DSs (-)
18.9 < 0.001 45.1 29.0 < 0.001
22.9 < 0.01 47.7 322 < 0.001
23.1 NS 76.9 32.9 < 0.001
22.4 < 0.001 49.3 32.4 < 0.01
22.8 < 0.01 83.3 32.9 < 0.001
22.8 < 0.01 49.3 32.4 < 0.001
17.8 NS 53.8 26.1 < 0.001

Data are shown as percentage. NS — non-significant; M — men; W — women; N — number

Table 4. Associations between depressive symptoms and socio-demographic variables and selected concomitant conditions

(multivariate logistic regression model)

Men

Variable

95% ClI

Age (per 10-year increase) 1.24 1.04-1.48
Marital status:

Married 1.00

Divorced 0.59 0.24-1.47

Widowed 0.60 0.24-1.49

Single 1.31 0.72-2.37
Level of education:

Higher 1.00

Primary 2.26 1.34-3.81

Secondary 1.59 0.89-2.85
Hypertension 1.41 0.96-2.08
CAD 0.88 0.42-1.87
Stroke 1.63 0.61-4.34
Atrial fibrillation 1.59 0.64-3.91

Women
95% ClI
0.015 1.27 1.10-1.47 0.001
1.00
NS 1.66 0.97-2.82 NS
NS 1.76 0.99-3.14 NS
NS 1.57 0.99-2.47 NS
1.00
0.002 1.96 1.24-3.11 0.004
NS 1.30 0.90-1.88 NS
NS 1.03 0.71-1.52 NS
NS 0.80 0.26-2.44 NS
NS 6.07 1.88-19.53 0.003
NS 1.33 0.75-2.36 NS

CAD — coronary artery disease; Cl — confidence interval; OR — odds ratio; NS — non-significant

[OR] 6.07; 95% confidence interval [Cl] 1.82-19.4), regard-
less of age, sociodemographic status, and other concomitant
conditions, including AF (Table 4).

DISCUSSION
The NATPOL2011 study allowed the evaluation of the
prevalence of DSs in the adult Polish population and their
association with the socio-demographic factors. In addition,
a significant association was found between a history of stroke
and the presence of DSs in women.

Depression is probably the most common psychiatric
condition that remains underdiagnosed in clinical practice.
In the NATPOL2011 study, we found DSs to be present in
23.4% of men and 33.8% of women. Similar rates of DSs in

the general population (24% in men and 34% in women)
were found using the same questionnaire in another nation-
wide Polish study, the WOBASZ study, in the years 2003 to
2005 [7]. Compared to other European countries, the rates of
DSs in Poland are similar to those reported for Northwestern
European countries, although methodological differences
should be taken into account (the use of data restricted to past
medical records or the use of a depression scale other than
that employed in the NATPOL2011 study). In the European
Healthcare Panel, a study performed by TNS Healthcare Inc.
in the years 2007 to 2008 in a population of 240,005 subjects
aged 18 to 69 years from six European countries (the United
Kingdom, the Netherlands, Germany, France, and ltaly),
the rate of self-reported history of depression ranged from
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31% in the Netherlands to 46% in France [8]. Similar find-
ings (the rate of depression ranging from 31% in Austria to
47% in France) were obtained also for subjects aged 50 years
and above in the SHARE study, conducted in 2005 using the
EURO-D scale in representative populations of 10 European
countries [9].

It is not surprising that DSs are more frequent in patients
with chronic diseases. Depression is from twice to three times
more prevalent in patients with, for example, diabetes [10]
or CAD [11]. Not only do subjects with depression develop
symptoms of CAD more often, but also DSs develop more
frequently in the course of CAD. It has been estimated that
about 20% of subjects with CAD meet the criteria of major
depression, and mood disorders are seen in an even higher
proportion of them [12]. These considerations may apply
not only to CAD or MI but also to other conditions. In the
NATPOL2011 study, DSs were more than twice more preva-
lent in subjects with CAD, diabetes, or a history of Ml or
stroke. Similar results were noted in the WOBASZ study [13].
Thus, it is important to perform careful screening for DSs in
subjects with CAD, and particularly in those with a history of
MiI. Identification of major depression, reported to be present
in 15% to 30% of patients within 18 months of an M, is of
particular importance [14]. Despite a significantly higher rate
of DSs in subjects with selected concomitant conditions in
NATPOL2011, we did not confirm their independent as-
sociation with these conditions except for previous stroke in
women. Multiple studies suggest that DSs develop in about
30% of all stroke patients [15, 16]. It has been estimated
that for each 500,000 new stroke cases in the United States
(US), DSs develop in about 150,000 subjects one year after
the stroke [17]. In the 2002 MoVIES study, which included
1134 subjects, a significantly higher risk of clinically overt
depression was found following a stroke, even two years or
more after the acute event, and this risk was higher in women
compared to men [18]. The US National Health and Nutrition
Examination Survey (NHANES I), conducted in a representa-
tive sample of 10,025 subjects aged 25 to 74 years, showed
that stroke was more common in women than in men, as well
as in subjects with a lower level of education.

Similarly to the NATPOL2011 study, a meta-analysis of
studies published in 1980-2005, which included 51,331 sub-
jects, revealed that DSs were about twice more prevalent
in subjects with type 2 diabetes [19]. A British study in
800 Caucasians aged 40 to 75 years and 290 Asians aged
25 to 75 years found no association between DSs (evaluated
using the WHO-5 and CES-D scales) and type 2 diabetes,
regardless of age, sex, and ethnic differences, again similarly
to the present analysis [19].

The NATPOL2011 study results indicate that DSs were
related to age and the education level of the study sub-
jects. A higher prevalence of DSs in older subjects compared to
the younger ones may result from increasing age-related social

problems, disability, and loneliness. Limitations resulting from
cerebral dysfunction and progressive atherosclerosis may also
be of importance. A simple association between increasing
DSs and age is not always apparent. In the multinational World
Health Organization Composite International Diagnostic In-
terview (WHO CIDI) study, which included 89,037 subjects
from 18 countries, a large variation in the prevalence of DSs in
various age groups was found between countries of different
wealth [20]. In rich countries such as the US, New Zealand,
Japan, France, or Germany, DSs were nearly four times as
prevalent in younger age groups (18-34 years) as in older
subjects (above 64 years of age), while an opposite correla-
tion, with more frequent DSs in older age groups, was found
in poorer countries including the Ukraine, India, and Mexico.

The level of education is commonly considered an
important factor affecting the prevalence and severity of
DSs. Multiple studies confirm a higher risk of depression
among subjects with a lower level of education [20, 21].
In the population-based epidemiological Alameda County
Study, which included 6928 California residents, depression
was found to be much more prevalent among subjects with
a low level of education compared to more educated sub-
jects (OR 1.86, 95% Cl 1.36-2.55) [22]. In the Consumers
Survey conducted in a representative sample of 1423 men
and women from 48 states in the US, depression was clearly
more prevalent among subjects with a low education level
and a low income, compared to those more educated and
with a higher income [23]. The increase in depression with
a lower level of education varies depending on the wealth
of a given population. In the above-mentioned WHO CIDI
study, the risk of depression among subjects with a low
education level was as much as 14 times higher in India
compared to high-income countries such as Germany, the
Netherlands, and New Zealand [20]. Thus, a higher level of
education in wealthy countries is not associated with a lower
risk of depression.

In the NATPOL2011 study, it was not possible to clini-
cally verify the diagnosis of DSs based on a single assessment
using the BDI. In addition, we could not assess whether DSs
preceded the occurrence of the evaluated concomitant condi-
tions or resulted from these conditions.

In conclusion, the NATPOL2011 study found DSs
in one-fifth of men and one-third of women aged 18 to
79 years. Depressive symptoms were significantly and inde-
pendently associated with age, primary education level, and
with a history of stroke in women.

It seems that DSs can influence the prevalence of CVDs. It
is necessary to plan and to carry out follow-up studies tak-
ing into consideration the prevalence of DSs in the Polish
population.
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diseases to be carried out in Poland.

WHAT IS NEW?
This is the first study examining the epidemiology of depressive symptoms in a random sample of adults in Poland in
this decade. The results of the NATPOL2011 survey revealed that the prevalence of depressive symptoms is still very
high; they refer to every fifth man and every third woman. We showed that depressive symptoms are independently
associated with age, primary education, and a history of stroke in women. High prevalence and potential impact of
depressive symptoms on prognosis in patients with cardiovascular diseases call for follow-up projects in cardiovascular
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