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ABSTRACT

Introduction: Hypertension is the most common risk factor for cardiovascular disease and is a signifi-
cant predictor of premature death and cardiovascular disability. The aim of this cohort study was to eval-
uate prevalence of hypertension and cardiovascular risk factors in studied population of Lower Silesia
province in Poland.

Material and methods: Presented results are a part of PURE project. The study group included 2,044
inhabitants Lower Silesia province. Data collection included clinical history, anthropometric data, blood
pressure, and serum glucose. Prevalence, awareness, and treatment of hypertension were evaluated.
Results: 60.3% of studied population were hypertensive. Hypertension was more prevalent in studied
men (70.63%) than in women (57.24%). Education had a significant impact on prevalence of hyperten-
sion and the highest prevalence of hypertension was observed in the least educated group. Hypertension
was undiagnosed in 48.5% of studied population. Significantly, more men than women had undiagnosed
hypertension (53.4 vs. 44.3). The prevalence of undiagnosed hypertension significantly increased with
the education level.

Conclusions: The studied group had high prevalence of hypertension (60.3%). Hypertension was less
frequent and better diagnosed in studied women than in men. Level of education had significant impact
on prevalence and awareness of hypertension.

KEY WORDS: hypertension, prospective study, rural, cohort study, urban.

1. The studied group had high prevalence of hypertension (60.30%).
2. Hypertension was less frequent in studied women than in men.
3. The highest percent of undiagnosed hypertension was at younger, well educated, male urban dwellers.
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INTRODUCTION

Hypertension is the most common risk factor for
cardiovascular disease and is a significant predictor of
premature death and cardiovascular disability [1]. Sev-
eral risk factors of hypertension have been identified.
Age, gender, obesity, lifestyle (diet, physical activity), and
stress are considered to be a major risk factor [2]. Hyper-
tensive individuals frequently have additional cardio-
vascular risk factors e.g. obesity, diabetes, dyslipidemia,
and insulin resistance [3, 4]. The pathogenesis of hyper-
tension is known to involve endothelium dysfunction,
renin-angiotensin-aldosterone (RAA) system, sympa-
thetic system, and oxidative stress, however, a complete
understanding of the causes for hypertension and its
high prevalence remains unclear.

Hypertension is the known risk factor for stroke and
coronary artery disease. Diabetes mellitus and hyper-
tension are two of the most common diseases, and the
frequency of both diseases increases with the age [5].
The prevalence of hypertension in the diabetic popula-
tion is 1.5-3 times higher than that of non-diabetic age-
matched groups [6]. Hypertension in diabetic patients
causes a significant increase in the risk of cardiovascular
events [7].

Medical treatment can start with a single antihyper-
tensive drug. If the target blood pressure values cannot
be reached under monotherapy, a combination thera-
py should be recommended. The guidelines published
by the ESH/ESC (European Society of Hypertension/
European Society of Cardiology) recommend initia-
tion of monotherapy in patients with first-degree arte-
rial hypertension, mild/moderate global cardiovascular
risk, or a target blood pressure < 140/90 mmHg. Combi-
nation therapy is suggested for patients with second-de-
gree or more arterial hypertension, high or very high
global cardiovascular risk, or a target blood pressure
< 130/80 mmHg [8, 9].

Hypertension prevalence varies between high and
low income countries [10, 11]. According to NATPOL
survey carried out in 2002 in the Polish population, 29%
of men and 29% of women over 18 years of age suffered
from hypertension. Optimum pressure was found in
20% people, a high normal blood pressure of 29% of [12].
The recent survey NATPOL 2011 reveal high prevalence
of hypertension of 32%, and only in about 26% of all
hypertensive patients blood pressure is well controlled
[13]. However, the PONS study revealed even higher
hypertension prevalence of 67% in polish population in
Kielce province [14].

Thus, hypertension is emerging as a major health
problem. Despite its magnitude, hypertension is one
of the most preventable risk factors for cardiovascular
diseases; it can be easily detected and it can be effec-
tively treated. Identifying factors associated with the
prevalence, awareness, management, and hypertension
control is crucial to prevent the cardiovascular morbid-

ity and mortality. Epidemiological studies are urgently
needed to assess the prevalence of hypertension and to
plan preventive strategies to promote health among the
populations.

The objectives of the present study were to describe
the prevalence, awareness, treatment of hypertension,
and to examine factors associated with these endpoints,
among the adult population residing in Lower Silesia
province. Additionally, they were focusing on associ-
ations between hypertension tendencies and selected
demographic variables, including gender and indicators
of socioeconomic status. Finally, they’ve evaluated iden-
tification of cardiovascular risk factors in population of
Lower Silesia province.

MATERIAL AND METHODS

Presented results are a part of Prospective Urban
Rural Epidemiology Study (PURE). The PURE Poland
sub-study is an open-ended prospective cohort study
of inhabitants of Lower Silesian in Poland consisting of
2,036 persons (1,282 women aged 54.7 £6.7, min 30, max
85 years, and 754 men 54.3 +10, min 32, max 80 years).
All subject were volunteers who agreed to participate in
the PURE study. All participants were fully informed
about the objectives and procedures of the study and all
signed an informed consent form.

The study was conducted between 2007 and 2010.
There were 826 rural dwellers and 1,210 urban dwellers.
A structured, pretested schedule was used to collect the
data with regards to the socio-demographic characteris-
tics (age, gender, and the socioeconomic status). Blood
pressure measurements were carried out with an auto-
mated oscillometric device (Omron Corporation, Tokyo,
Japan).

Patients were advised to sit quietly and rest for 5 min-
utes before measurements. The appropriate cuft size
was selected. The second reading was taken after 5 min-
utes from the first and the third reading after next
5 minutes. The average of three measurements was used
to diagnose hypertension, according to the ESC criteria
(systolic blood pressure 140 or above and/or diastol-
ic blood pressure 90 mmHg or above). Hypertension
was considered controlled if objectives in the ESH/ESC
Guidelines were met (blood pressure < 140/90 mmHg)
[9]. Resting heart rate was measured after 5-minute
inactive period.

In the description, 17 people whose data was missing
were not included.

This study was approved by the Polish Ethics Com-
mittee: No. KB-443/2006.

RESULTS

2,019 urban and rural dwellers were studied. 60.28%
of studied population were hypertensive. 8.17% studied
population had optimal blood pressure, 13.67% normal
blood pressure, and 17.89% high normal blood pressure.
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TABLE 1. Categories of hypertension due to gender

Blood pressure Women Men All P(x?
Optimal 11.14% 3.19% 8.17%

Normal 17.46% 7.30% 13.67%

High normal 19.19% 15.67% 17.88%

Hypertension grade 1 13.67% 17.80% 15.21%

Hypertension grade 2 10.03% 17.40% 12.78%

Hypertension grade 3 5.61% 10.23% 7.33%

Isolated systolic 22.90% 28.41% 24.96% 0.00001

The prevalence of hypertension was 61.02% in urban
dwellers and 59.16% in rural dwellers. Hypertension
was more prevalent among men than women (73.85%
vs. 52.22%). Table 1 shows the number of participants,
allocated to the different categories of the WHO/ISH
classification. The highest prevalence exists in the sub-
categories isolated systolic hypertension (27.30%) and
1 grade hypertension (15.21%). Only 39.72% of the hyper-
tensive participants and more women (47.79%) than men
(26.17%) had blood pressures lower than 140/90 mmHg
(optimal, normal, or high-normal blood pressure values).

Education had a significant impact on prevalence
of hypertension and blood pressure levels. Prevalence
of hypertension significantly decreased with the edu-
cation level. In subjects with primary education, the
prevalence of hypertension was 70.24%, in subjects
with vocational education 56.96%, in subjects with sec-

ondary education 61.05%, and in university educated
people 55.83% (Fig. 1).

48.48% of studied population was not aware of their
hypertension. Significantly, more men than women had
undiagnosed hypertension (53.42% vs. 44.33%) (Table 2).
Undiagnosed hypertension was more prevalent among
younger age group (Fig. 2).

As many as 54.08% of urban dwellers and 39.92% of
rural dwellers had undiagnosed hypertension (Fig. 3).
Interestingly, better educated groups had higher pro-
portion of undiagnosed hypertension than less educated
persons. The undiagnosed hypertension was found in
31.39% of primary educated group, 48.89% of vocational
educated group, 50.00% of secondary education group,
and 57.31% of university educated group (Fig. 4). Gener-
ally, patients with undetected hypertension were young-
er, more frequently male, and well educated.

100 90
80
80 70
- 60
= = 50
40 - 40 1
30 1
20 20
~- N
0 T T T 0 -
Primary Trade Secondary University Not Detected, Treated  Treated  Treated
B [solated systolic hypertension O 3 grade hypertension detected nottreated 1drug 2drugs 3 drugs
O 2 grade hypertension B 1 grade hypertension B <45yo0. O 45-64yo. W >65yo0.

B High normal BP @ Normal BP B Optimal BP
FIG. 1. The categories of hypertension due to education

FIG. 2. Detection and treatment of hypertension due to age
groups

TABLE 2. Detection and treatment of hypertension due to gender

Blood pressure Women Men All P (x?
Not detected 44.33% 53.42% 48.48%

Detected, not treated 10.14% 10.97% 10.52%

Treated 1 drug 24.51% 19.78% 22.35%

Treated 2 drugs 14.07% 10.79% 12.57%

Treated 3 drugs 6.96% 5.04% 6.08% 0.01210
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FIG. 3. The categories of hypertension due to dwelling-place

10.52% was found to have diagnosed but not treat-
ed hypertension. No significant difference between rural
and urban dwellers and male and female according to
diagnosed but not treated hypertension were found.

41.00% of studied population was treated with one,
two, three, and more hypotensive medications (22.35%,
12.57%, and 6.08%, respectively). Gender differences are
apparent: 45.54% of women were treated but only 35.6%
of men (Table 2). The proportion of treated hypertension
patients increased with age.

0.74% of studied population was underweight, 28.06%
had normal weight, 40.15% was overweight (BMI 25-
29.9 kg/m?), and 31.05% was obese (BMI > 30 kg/m?).
Abdominal obesity was observed at 68.75% of studied
population defined, according to IDF criteria (males
> 94 cm and females > 80 cm) and 65.06% according to
WHR ratio. The prevalence of hypertension increased
with body weight. 41.20% of normal body weight, 62.52%
of overweight, and 75.20% of obese individuals was hyper-
tensive (Fig. 5).

The prevalence of diabetes, stroke, and ischemic
heart disease was respectively 12.01%, 1.90%, and 5.50%
in studied population.

In hypertensive individuals, diabetes, stroke, ischem-
ic heart disease was more prevalent comparing to nor-
motensive individuals (15.39% vs. 6.87%, 2.06% vs.
1.63%, and 6.92% vs. 3.50%, respectively).
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DISCUSSION

Hypertension is a major cardiovascular factor and
its prevalence differ in relation to age, sex, and educa-
tion [15]. Also, urbanization may be considered as a risk
factor of hypertension and cardiovascular diseases [16].
The analysis of the PURE cohort provides detailed infor-
mation about prevalence’s of hypertension, treatment,
and characteristics of the population in the region Lower
Silesia. Surprisingly, we found that hypertension, diabe-
tes, and obesity are still highly prevalent, and hyperten-
sion awareness is very poor. The current project revealed
hypertension prevalence of 60.3% in the studied popula-
tion. The occurrence of hypertension in the PURE pop-
ulation was higher than described previously for Poland
(NATPOL plus study - 45% in 45-64 years old group,
Pol-Monica-study - 34%, WOBASZ study - 36% [17-19]
and NATPOL 11 - 32% [13]). However, the prevalence
of hypertension as high as 61.7% was also reported in
PONS study [14].

Among participants in older age, blood pressure was
higher in men than in women. These data confirm other
epidemiologic studies, which indicate a higher preva-
lence of hypertension among man comparing to women
and age as a risk factor for hypertension.

The prevalence of not detected hypertension in the
PURE population was 48.5%. The results of NATPOL
2011 and PONS study showed lower prevalence (30%,
23.1%) of undiagnosed hypertension in Poland [13, 14].
Undiagnosed hypertension was observed more frequent
in men then in women, in the younger group of men, in
well educated people, and in urban dwellers. This result
shows that woman and older people are more interest-
ed in knowing their blood pressure, and more eager to
measure blood pressure and indicate the need to imple-
ment action of detection hypertension in men, especially
younger, well-educated urban dwellers. Higher prev-
alence of not detected hypertension in urban dwellers
could indicate lack of interest of urban dwellers’ health.

Surprisingly, the highest prevalence of undiagnosed
hypertension was observed in the group of well-educated
people. The results point at worse effectiveness of preven-
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tive measures in higher educated people, what indicate
lower frequency of routine blood pressure in this group.
Thus, it is necessary to improve detection of hypertension
in high educated people. Similar results were observed in
PONS study in population from Kielce province [14].

Several modifiable socioeconomic determinants,
such as education and occupation, are associated with
hypertension. Low socioeconomic status increases the
risk of hypertension. The possible explanations for this
fact includes association with poor lifestyle including
more smoking, alcohol abuse, less healthy diet, less phys-
ical exercise, and therefore, increased risk for obesity and
metabolic syndrome [20]. The another explanation could
be a low birth weight and higher job strain among lower
socioeconomic status groups. We have used education as
a marker of socioeconomic status.

In our study, abdominal obesity was commonly
observed. 71.19% of studied population had increased body
weight (body mass index BMI > 24.9 kg/m?), and 68.56%
had abdominal obesity according to IDF criteria. In PONS
study; 75.1% had increased waist circumference [21].

Epidemiologic studies suggested that up to 50% of
obese individuals, as defined by body mass index (BMI)
> 27 kg/m?, have concomitant HTN [22, 23]. The preva-
lence of hypertension in PURE population was higher in
overweight individuals. The high prevalence of increased
body weight (73%) could be the explanation for high
prevalence of hypertension in studied population.

We have also observed higher prevalence of diabetes,
stroke, and coronary artery disease prevalence in hyper-
tensive groups. The prevalence of diabetes was 12.01% in
studied population. This occurrence was higher than in
previous studies (PONS - 8.4%, PWBEC - 5.3%, NATPOL
— 5.6%) [24, 25].

These data confirm other epidemiologic studies,
which indicate a higher prevalence of coronary heart
disease, and stroke in hypertensive individuals and fre-
quent coexistence of hypertension and diabetes.

Summarizing, many individuals with hypertension in
Poland remain unaware of their condition. To improve
prevention and detection of hypertension, more educa-
tional activities for the patients and heath care profes-
sionals are needed such as health education and screen-
ing services.

CONCLUSIONS

The studied group had high prevalence of hyperten-
sion (60.30%). Hypertension was less frequent in studied
women than in men. Level of education had significant
impact on prevalence of hypertension. The highest per-
cent of undiagnosed hypertension was at younger, well
educated, male urban dwellers.

Thus, special attention should be given to groups
most affected, undiagnosed, and inadequately treated
to improve the knowledge, attitude, and behaviors of
patients and health professionals.

STUDY LIMITATIONS

PURE study is a longitudinal prospective cohort
study, which has been continued in follow-ups every
three years. Nowadays, in this paper we present
cross-sectional results from the baseline. Methodology
of pressure measurements have been used throughout
whole PURE project, which is common for over 150,000
participants overall. Because of extension of the study, it
was chosen to conduct 3 measurements during one day
of examination, of which an average value of pressure
was calculated. This type of measurement was used in
other epidemiological studies. Therefore, the definition
of the hypertension used in this manuscript is differ-
ent from the definition used for clinical purposes (two
measurements on two separate days).
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