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Abstract. The aim of the study was to evaluate the
relationship between marital status and blood pres-
sure, and to assess the risk of hypertension in adult
Polish men, after adjustment for BMI. Material
comprised the data of 2,271 healthy men, aged 25—
60, occupationally active inhabitants of Wroclaw
(south-western Poland). Arterial hypertension was
diagnosed when systolic blood pressure (SBP)
>140 mm Hg and/or diastolic blood pressure (DBP)
>90 mm Hg. The following categories of marital
status and educational level were applied: never
married vs. currently married, and well-educated vs.
poorly educated, respectively. The data on lifestyle
elements were obtained from questionnaires. Multi-
factorial analyses of covariance (ANCOVA) were
used to compare mean values of SBP and DBP in
married vs. never married in subsequent age cate-
gories with BMI as a covariate. Independent effects

of marital status, life-style variables and body mass
index (BMI) on the risk of hypertension in men were
analysed using the multifactorial models of logistic
regression. In our analysis an interesting epidemio-
logical phenomenon was observed. Never married
men had on average higher SBP and DBP than
married men. Never married had also a higher risk
of hypertension when compared to married men,
even when adjusted for different demographic,
socio-economic, life-style variables, and even that
never married men had lower BMI than married
subjects. Marital differences in psychological status
(prolonged stress and low social support), dietary
intake (mainly sodium and potassium intake) and
economic aspects of living alone are suggested as
factors, which might explain at least partly the
marital diversity in blood pressure and the risk of
hypertension in men.
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Introduction

Hypertension is commonly known to have unfa-
vourable effects on health status. First of all, the
elevated blood pressure significantly accelerates the
progression of atherosclerosis within various body
regions (heart, brain, kidneys, etc.), promoting the
development of such diseases as heart failure, renal
failure or stroke [1, 2]. It is estimated that arterial
hypertension constitutes a significant etiological fac-
tor of more than 50% of all-caused deaths [3].

In most cases (more than 90%) the aetiology of
hypertension is unknown (i.e. essential or primary
arterial hypertension). In cases of secondary hyper-
tension, elevated blood pressure can result from
kidney dysfunction, endocrine disturbances, preg-
nancy, aorta coarctation, to name but a few [4].

Furthermore, there is substantial evidence on the
relationships between blood pressure and several
social and psychological factors, including lifestyle
elements. First of all, a strong linear relationship
between body mass and blood pressure has been
demonstrated in Westernized populations [5, 6].
Simultaneously, taking into consideration an
unquestionable relationship between body mass and

lifestyle behaviours [7], an evident influence of life-
style behaviours on blood pressure also has been
observed [8].

From social and psychological factors linked to the
increased risk of cardiovascular diseases, there is
substantial evidence on unemployment, low occupa-
tional status, social alienation, personal vulnerabili-
ties, depression and anxiety, acute and chronic stress
[9, 10].

The aim of the present study was to investigate the
relationship between marital status and blood pres-
sure, and to assess the risk of hypertension in Polish
men aged 25-60, after adjustment for BMI.

Material and methods

In this analysis a part of the very large data set col-
lected by the Silesian Centre for Preventive Medicine
(DOLMED) in the course of screening health surveys
of adult commissioned by employers was used. The
surveys have been conducted routinely since the early
1980s. From the paper archives of DOLMED per-
sons examined between 1983 and 1993 were selected.
The sample consisted of 2,271 men, 25-60 years of
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age, who were free from overt disease and who were
occupationally active inhabitants of Wroclaw, in
south-western Poland.

Systolic and diastolic blood pressure (SBP, DBP)
was measured twice in the sitting position using an
MPC-350 apparatus; the subsequent two readings
were averaged for the data analyses. Following the
recommendations of the Sixth Joint National Com-
mittee on the Detection, Evaluation, and Treatment
of High Blood Pressure [11], arterial hypertension
was diagnosed when SBP >40 mm Hg and/or DBP
>90 mm Hg. Because ‘trends in hypertension preva-
lence are difficult to assess because of a massive
increase in the prevalence of antihypertensive treat-
ment’ [12], men taking anti-hypertensive medications
were excluded from the analyses. Height and weight
were measured, and the body mass index (BMI,
weight/height®) was calculated. Three categories were
applied: (1) normal men — BMI <25; (2) overweight
men — BMI >25 and <30; (3) obese men — BMI =30
[13].

Only two categories of marital status were analy-
sed: never married (n = 1220) and currently married
men (n = 1051). To avoid the confusion associated
with marital history, previously married men (sepa-
rated, divorced and widowed) were excluded from the
analysis. Lack of information on their loneliness
period did not allow assessing the real importance of
having a spouse for the health status. These data do
not present a real proportion of never married and
married men in subsequent age groups. As a result of
i.a. late marriages and higher rates of mortality
among those living alone, the number of single men
decreases in a general population during a life-span
[14]. For example, in 1988, 74.8% of men aged 20-24
were single, whereas among 45-59-year-old men only
5.8% were never married [15]. Additionally, higher
rates of disabilities among older singles [16] excluding
them from the labour market could bear responsi-
bility for their minority in this material. Because of
significant surplus of married men in the population
only part of them got into the collection. Therefore,
the material was gathered as a case—control study in
order to reach the more or less equal number in
marital-age groups.

In the analyses two categories of educational level
were applied: (1) men well educated (12 or more
years at school) and (2) men poorly educated (less
than 12 years at school). These two educational
groups approximated two broad occupational cate-
gories, i.e. (1) professionals and non-manual work-
ers, and (2) skilled and unskilled manual workers,
respectively. Examined subjects were divided into
four age groups, namely men aged 25-30, 31-40,
41-50 and 51-60.

For the description of alcohol consumption the
following categories were used: (1) ‘non-drinkers’
(including former drinkers), (2) ‘moderate drinkers’
(at least once a month) and ‘heavy drinker’ (at least

once a week). Taking the cigarette smoking into
consideration, men were divided into the following
groups: (1) ‘never smokers’, (2) ‘former smokers’ and
(3) ‘current smokers’. Following the level of physical
activity in the leisure time, men were classified as
those of: (1) ‘no physical activity’, (2) ‘irregular
physical activity’ (1-3 h/week) and (3) ‘regular
physical activity’ (more than 3 h/week).

Multifactorial analyses of covariance (ANCOVA)
were used to compare SBP and DBP in married vs.
never married men in subsequent age categories,
with BMI as a covariate. Two analyses were
computed, for SBP and DBP, respectively. The
significance of marital differences in SBP and DBP
with regard to educational level in particular age
groups was assessed with z-tests for independent
samples. Probability levels p <0.05 were considered
significant.

The logistic regression model was used to deter-
mine the associations between marital status, life-
style variables and BMI, and the risk of hypertension
in examined men. Categories: married, well-educated,
age-group 25-30 years, never smokers, non-drinkers,
regular physical activity were chosen as reference
categories. The regression coefficients of variables
and their standard errors were used to calculate the
odds ratios (OR) with 95% confidence intervals (CI).
Maximum likelihood ratio test was used to assess the
fitness of the constructed models to the empirical
data. The analyses were based on the case—control
methodology, so the intercept coefficients were not
interpreted in this paper.

The STATISTICA 6.0 package was used for all
analyses.

Results

Table 1 shows the distribution of background char-
acteristics and life-style behaviours for each marital
category. In this study, married men were somewhat
better educated than never married men. Different
pattern in life-style elements between never married
vs. married men was observed. Married men more
often quitted smoking, in contrast, single men more
often never smoked. The prevalence of alcohol
drinking was comparable among single and married
men, but single men more often drank heavily.
Married men took less exercise in their leisure time
than never married. Married men were more likely
to be overweight or obese than never married indi-
viduals.

The numbers of individuals, BMI-adjusted means
and standard errors of SBP and DBP are presented in
Tables 2 and 3. The marital differences in SBP and
DBP among 25-30-year-old men were small and not
significant. However, the differences in SBP and DBP
between single and married men increased with age
and became significant (in particular for SBP) in men



Table 1. The distribution of background characteristics for
never married and married men from Poland

Never
married Married  p
N 1220 1051
Level of education (%):
Well-educated 47.58 50.24
Poorly educated 52.42 49.76
Cigarette smoking (%):
Never smokers 28.35 21.22 oAk
Former smokers 12.90 18.84 *K
Current smokers 58.75 59.94
Alcohol consumption (%):
Non-drinkers 18.10 17.42
Moderate drinkers 47.20 54.61 oAk
Heavy drinkers 34.70 27.97 oAk
Physical activity (%):
No physical activity 44.89 56.14 oAk
Irregular physical activity 25.54 13.04 oAk
Regular physical activity 29.57 30.82
BMI (%)
-24.99 63.81 44.62 ok
25.00-29.99 28.32 43.87 ok
30.00- 7.87 11.51 ok

**p<0.01; ***p <0.001; level of significance of differences
between two groups of men.

aged 51-60. Regardless of the educational level, never
married men aged respectively 31-40, 41-50 and 51—
60 had higher values of SBP and DBP than married
men in analogous age groups.

The results of covariance analyses are summarised
in Table 4. There were significant relationships be-
tween marital status, and both SBP and DBP. Beside
BMI, marital status was the most important predictor
of SBP. Additionally, education and age were sig-
nificantly related to SBP. Aside from BMI and age,
marital status significantly affected DBP, whereas
educational level was not related to DBP. Only age
and marital status showed a significant interaction for
both SEP and DBP.

Table 5 presents the estimated coefficients B, odds
ratios (OR) and 95% confidence intervals (95% CI)
of the multiple logistic regression. The model in-
cluded demographic variables, life-style variables and
BMI, in order to investigate whether there is any
relationship between marital status and the risk of
hypertension in men. Single men had a significantly
higher risk of hypertension than married men. Also
age and educational level affected the incidence of
hypertension in examined men. Each decade of life
increased the risk of hypertension by 38%. Poorly
educated men had higher risk of hypertension than
well educated men. Current smoking, alcohol drink-
ing and the lack of leisure physical activity were not
significantly associated with the risk of hypertension.
However, each 1-point increase in BMI was related to
a 12% greater risk of hypertension.

Table 2. Sample sizes (N), BMI-adjusted means and standard errors (SE) of systolic blood pressure in adult Polish men

Age groups, years

51-60

41-50

31-40

25-30

Never married Married

P

Never married Married

4

132.0 £ 1.24 NS

188

Never married Married

4

130.7 £ 1.69 NS

103

Never married Married

sheksk

137.7 + 1.55

122

146.6 + 2.6
43

*

129.2 + 1.59

115

1354 + 2.10

66

136.2 + 1.31

170

132.4 + 1.01

297

Mean + SE
Poorly educated Mean + SE 135.5 £ 1.05

Well-educated

shekok

139.7 + 1.59

117

150.6 + 2.93
34

sk

136.3 + 1.53

124

1442 + 1.84

86

134.0 £ 1.26 **

182

1353 £ 1.72 NS 139.0 = 1.09

99

249
NS 1379 + 0.84

268

Mean + SE 133.9 + 0.74

sk

138.6 = 1.12

148.4 + 1.96
77 239

sk

1329 + .11

239

140.4 + 1.39

152

133.0 + 0.89 **

370

1329 + 1.21
202

Total

420

565

NS — not significant; ***p <0.001; **p <0.01; *p <0.05; (Fisher test).
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Table 3. Sample sizes (N), BMI-adjusted means and standard errors (SE) of diastolic blood pressure in adult Polish men

Age groups, years

51-60

41-50

31-40

25-30

Never married Married

4

Never married Married

p

Never married Married

p
79.9 £ 096 NS 829 + 0.75

103

Never married Married

*

86.6 = 0.89

NS 90.1 + 1.49
122

82.1 +£ 0.91

115

NS 853 £+ 1.20

82.1 £ 0.71

188

Mean £ SE  79.9 + 0.58

Well-educated

170 66 43

297

Poorly educated Mean = SE  81.1 £ 0.60

NS

84.8 + 091

117

88.0 + 1.67

34

k3K

83.4 + 0.88

124

82.6 £ 0.72 NS 88.1 = 1.05

182

81.3 £ 098 NS 849 + 0.62

99

86
NS 86.9 + 0.79

249

268

Mean + SE 804 + 0.42

sk

85.7 + 0.64

239

89.2 + 1.11
77

skksk

82.8 £ 0.63

239

82.4 + 0.51

370

80.6 £ 0.69 NS 84.0 £ 048

202

Total

152

420

565

NS — not significant; ***p <0.001; **p <0.01; *p <0.05; (Fisher test).

Table 4. Results of the analyses of covariance (ANCOVA)
of the systolic and diastolic blood pressure in Polish men
aged 25-60

Df F P
Systolic blood pressure
Main effects:
BMI 1 104.36  <0.001
Age 3 19.23 <0.001
Marital status 2 4294 <0.001
Education 1 25.54 <0.001
Interactions:
Age X marital status 3 4.75 0.003
Age X education 3 2.14 0.093
Marital status x education 1 0.21 0.644
Age x marital status x education 3 0.27 0.847
Diastolic blood pressure
Main effects:
BMI 1 149.03 <0.001
Age 3 32.18 <0.001
Marital status 1 19.49 <0.001
Education 1 1.87 0.172
Interactions:
Age X marital status 3 4.49 0.004
Age x education 3 2.21 0.085
Marital status X education 1 0.31 0.579
Age x marital status X education 3 0.42 0.735

Table 5. The estimated coefficients 3, odds ratios (OR) and
95 % confidence intervals (95% CI) in the multiple logistic
regression model estimating the probability of hypertension
in Polish men aged 25-60

B OR 95% CI
Demographic variables:
Marital status 0.458 1.58%** 1.31-1.91
Age 0.322 1.38%** 1.26-1.52
Education 0.357 1.43%*%* 1.19-1.71
Life-style variables:
Cigarette smoking -0.046 0.95 0.79-1.15
Alcohol drinking 0.016 1.01 0.81-1.28
Physical activity -0.028 0.97 0.81-1.16
BMI 0.116 1.12%%* 1.09-1.15
**%p <0.001.
Discussion

The aim of the present study was to determine the
relations between marital status and blood pressure
in adult men. Our findings indicate that never mar-
ried men had higher systolic and diastolic blood
pressure than married men and that this difference
increased with age. Among older individuals the
marital differences in blood pressure were consider-
ably higher as compared with individuals from
younger age groups, where never married men had
blood pressure comparable to married men. Our
findings agreed with those of Rosengren et al. [17],
Mendes de Leon et al. [18] and Gliksman et al. [19].



In our analysis an interesting epidemiological
phenomenon has been observed. A lot of studies have
reported a strong linear relationship between BMI
and blood pressure in Westernized populations [6].
However, the analysed here never married men had
lower BMI than their married counterparts [20] and
at the same time they had significantly higher blood
pressure than married men. Independently on age,
educational level and BMI, the factor of living alone
significantly elevated both systolic and diastolic
blood pressures.

Several possible explanations of this phenomenon
can be proposed. First, according to ‘the marriage
selection’ theory, the selective processes can reduce
the probability of getting married for disabled and/or
less healthy subjects [21]. In that case, regardless of
body mass, single men did not get married in the past,
because they probably suffer from diseases linked to
higher blood pressure and were more likely to suffer
from hypertension and/or other -cardiovascular
pathologies in their later life. But this concept cannot
explain why slimmer never married men have higher
values of both SBP and DBP. From the other hand, it
is assumed that marriage yields the health benefits
through the emotional and social support, being a
buffer against the effects of everyday stress [22].
Never married men are partly deprived of the social
ties and the social support resulted from marriage,
and therefore they are exposed to the higher levels of
stress. Stressful situations, anxiety, a feeling of
instability and/or social isolation are linker to a worse
functioning of cardiovascular system by some
authors [23]. It is commonly known that stressful
events stimulate the adrenergic part of autonomic
system to the increased production of stress hor-
mones (adrenaline, noradrenaline). These hormones
being crucial for the functioning of cardiovascular
system, result in the increase in both heart rate and
blood pressure. Prolonged periods of increased blood
pressure can finally lead to the development of
hypertension and other cardiovascular diseases [24].
Siegrist et al. [25] found that 31% of patients expe-
riencing myocardial infarction had been previously
exposed to at least three ‘critical negative life events’
as compared to 14% of control subjects having been
exposed to an analogous level of stress. A number of
investigators have concluded that marriage decreases
the level of stress. Only 14.7% of 47-55-year-old
married Swedish men reported a permanent stress
during the previous five years, whereas 17.9% of
never married men stated to be severely stressed
(p <0.05) [17]. Generally, married people are more
likely to be happy than never married men and
women. Among 25-39-year-old male Americans,
46.8% married men reported being very happy as
compared with only 21.0 % of never married peers
[26]. Marital happiness has a considerably greater
contribution to global happiness than the satisfaction
from health and physical condition, work and fi-
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nances, family life, friendships and nonworking
activities [27].

Furthermore, it is suggested that differences in
dietary intake may at least partly explain the marital
diversity in blood pressure and the increased risk of
hypertension in never married men. Generally, mar-
ried men have better eating habits [28]. Single men
prefer food that are the right portion size and easy to
open, prepare and cook [29]. Men living alone are
more likely to consume food of poor quality with a
lower content of fruit and vegetables as compared
with men living with a spouse [30]. A diet based
mainly on ready-made food is related to the increased
sodium intake, as sodium content in ready-made food
and fast food exceeds several times the required
amount (a recommended daily sodium intake is less
than 2000 mg from all dietary sources) [31]. Dietary
sodium intake is one of several dietary factors known
to influence on blood pressure. The excessive dietary
sodium content can result in fluid retention, and in
consequence may lead to hypertension [32].

Sodium and potassium, cooperating in water
homeostasis, reveal the opposite effects on blood
pressure. Potassium tends to decrease values of blood
pressure. A 30—45 mmol increase in daily potassium
intake was accompanied by an average 2-3 mm Hg
reduction of systolic blood pressure in an examined
population [33]. As potassium is found primarily in
fresh fruit and vegetables, the increased consumption
of processed food usually leads to a decrease in
potassium intake. Therefore, an average diet of
living-alone men (being poor in fresh fruit and
vegetables and containing mainly ready-made food)
is likely to increase sodium intake and reduce potas-
sium intake. The effects of such food behaviours can
be responsible at least partly for increased blood
pressure and the higher risk of hypertension in single
men [24, 34].

Many papers have reported that various lifestyle
behaviours influence blood pressure [35-37]. Unex-
pectedly, in our analysis none of evaluated lifestyle
elements increased the risk of hypertension. Although
never married men were significantly less physically
active than married men, this factor did not affect
their risk of hypertension.

From an economic perspective, couples living
together can perhaps live more economically than
individuals living alone. Single persons do not share
household goods, the major part of their income is
allocated in rent and other payments, hence, the
individual cost of living is higher for them [38]. Thus,
being at the same income level, married individuals
have potentially greater financial resources available
for health care, promoting more healthy lifestyle.

One limitation of the present study is the fact that
our conclusions have to be restricted only to men.
Unfortunately, the absence of female data in this
material does not allow us to analyse sex differences
in blood pressure and the risk of hypertension with
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regard to marital status. However, some studies
suggest that the benefits from marriage are generally
much stronger for men than for women [19, 39].

In conclusion, the main finding of our study is the
observation that married men have lower blood
pressure than their never married counterparts,
although they are more likely to be fatter and even
obese. There are some possible explanations of this
epidemiological phenomenon. The observed marital
differences in blood pressure seem to be insufficiently
explained by ‘the selection theory’. According to ‘the
social causation’ theory it may be concluded that
obesity is the important risk factor for hypertension,
but at the same time the fact of being married is
related to much stronger beneficial effects on health,
outweighing the detrimental impact of obesity. It can
be also hypothesised that obesity is not as a strong risk
factor for morbidity as it is assumed, and rather the
fact of living alone related to augmented stress and
unbalanced diet might have more detrimental and
stronger effects on male health than obesity per se.
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