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Physical activity, arterial hypertension and
waist circumference in men from Warmia and

Masuria region in Poland
Aktywnos¢ fizyczna, nadcisnienie tetnicze i obwod pasa
u mezczyzn z wojewodztwa warminsko-mazurskiego w Polsce

Piotr Zielecki, Martyna Szczubetek, Norbert Kwella, Tomasz Stompér, Joanna Harazny

Department of Pathaphysiology, Faculty of Medical Sciences, University of Warmia and Mazury in Olsztyn, Poland

Abstract

Introduction. Regular physical activity is a recognized method of non-pharmacological prevention many chronic
diseases. The aim of this study was to evaluate the prevalence of physical activity and abdominal obesity in 631
randomly selected men from Warmia and Masuria region in Poland.
Material and methods. 631 men from the Warmia and Mazury region in age of 19-82 years (47.2 + 13.7 years)
were examined between Dec 2014 and Dec 2016. Participants completed standardized questionnaire. Anthropo-
metric measurements were performed. BP was measured. In serum of 398 participants glucose and lipidogram were
measured. Analyses were performed separately for three groups depending on time of physical activity in week:
ACT+ (meet WHO physical activity recommendations > 150 min/week), ACT+/- (do not meet WHO recom-
mendations < 150 min/week and > 50 min/week) and ACT — (do sport occasionally or never). Two groups were
performed depending on the BP: AHT+ (SBP > 140 mmHg and/or DBP > 90 mmHg or antihypertensive therapy)
and AHT — (BP values < 140/90 mmHg and no antihypertensive therapy).
Results. ACT-, ACT+/- and ACT+ accounted respectively for 53%, 24% and 23%, AHT+ for 55.6% and men with
waist circumference 2 94 cm for 63.9% of studied population. In ACT- increased BP was measured more frequently
in comparison with ACT'+. In ACT'+ waist circumference, DBP and HR were lower and PP was higher in compar-
ison to ACT-. Laboratory tests results did not differ between all three groups of respondents. It was observed that
group of participants with waist circumference < 94 cm had lower values of blood pressure parameters in comparison
to participants with waist circumference > 94 cm.
Conclusions. Only 1 out of 4 men in Warmia and Masuria region in Poland meets the WHO physical activity
recommendations, 64% of them have abdominal obesity and more than a half had measured increased values of ar-
terial blood pressure. These findings reveal increased risk of CVD and mortality among men in Warmia and Masuria
region comparing to population of Poland and Europe.
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Streszczenie

Wstep. Regularna aktywnos¢ fizyczna jest uznawana za jedng z metod niefarmakologicznej prewencji wielu chordb
przewleklych. Badanie przeprowadzono w celu oceny odsetka oséb uprawiajacych sport i czgstosci wystgpowania
otylosci brzusznej w grupie 631 losowo wybranych mezczyzn z wojewddztwa warminisko-mazurskiego.

Material i metody. W okresie od grudnia 2014 r. do grudnia 2016 r. przebadano 631 mgzczyzn zamieszkatych
w wojewddztwie warmirisko-mazurskim, w wicku 19-82 lat (47,2 + 13,7 r.). Uczestnicy badania wypetniali wy-
standaryzowany kwestionariusz. Przeprowadzono pomiary antropometryczne. Zmierzono réwniez cisnienie tetnicze.
U 398 0s6b oznaczono stezenie glukozy oraz lipidéw we krwi. Analizy przeprowadzono oddzielnie w 3 grupach
wydzielonych na podstawie czasu poswigconego na aktywnos¢ fizyczng w ciagu tygodnia: ACT+ (osoby, u keérych
poziom aktywnosci fizycznej jest zgodny z zaleceniami WHO i wynosi > 150 min/tydz.), ACT+/- (osoby o akty-
wnosci fizycznej mniejszej niz zalecana przez WHO — < 150 min/tydz. > 50 min/tydz.) i ACT (osoby uprawiajace
sport okazjonalnie lub w ogdle nieuprawiajace sportu). Wyrézniono réwniez dwie grupy w zaleznosci od wartosci
ciénienia t¢tniczego: grupa AHT+ (ci$nienie skurczowe > 140 mmHg i/lub ci$nienie rozkurczowe > 90 mmHg lub
przyjmowanie lekéw przeciwnadcisnieniowych) i grupa AHT- (wartosci ci$nienia tetniczego wynoszace < 140/90
mmHg i niestosowanie leczenia przeciwnadci$nienowego).

Wyniki. Grupy ACT-, ACT+/- i ACT+ stanowily odpowiednio 53%, 24% i 23% badanej populacji, do grupy
AHT+ zakwalifikowano 55,6% mgzczyzn, a obwdd pasa wynoszacy 2 94 cm stwierdzono u 63,9% uczestnikéw
badania. U mezezyzn w grupie ACT- czgsciej uzyskiwano podwyzszone wartosci w pomiarach cisnienia tgtniczego
niz w grupie ACT+. W grupie ACT+ obwdd pasa, skurczowe cisnienie tgtnicze i czgsto$¢ akeji serca byly nizsze,
a ci$nienie t¢tna wyzsze niz w grupie ACT-. Wyniki badari laboratoryjnych nie réznily si¢ istotnie migdzy 3 grupami.
Stwierdzono, ze m¢zczyzni z obwodem pasa wynoszacym < 94 cm mieli nizsze ci$nienie t¢tnicze niz osoby, u kedrych
ten parametr wynosit 2 94 cm.

Whioski. Tylko co 4. m¢zczyzna w wojewddztwie warmirisko-mazurskim utrzymuje poziom aktywnosci fizycznej
zgodny z zaleceniami WHO, u 64% badanych wystepowata otytos¢ brzuszna, a u ponad potowy stwierdzono pod-
wyzszone warto$ci cisnienia tgtniczego. Powyzsze wyniki wskazuja na zwigkszone ryzyko chordb sercowo-naczynio-

wych i zgonu wérdéd mezezyzn zamieszkujacych ten region w stosunku do populacji Polski i Europy.

Stowa kluczowe: ¢wiczenia fizyczne, otytos¢, Polska

Introduction

Regular physical activity (ACT) is a recognized
method of non-pharmacological prevention many
chronic diseases, including cardiovascular diseases
(CVD), which are the leading cause of death in
Poland, especially in men 65 years of age and young-
er in Warmia and Masuria region in comparison
to mean death rate in Poland (41.3 % vs. 27.6%)
[1]. The proposed antihypertensive mechanisms of
physical activity include neurohormonal regulation,
vascular and structural adaptation, catecholamine
and sympathetic nervous system activity extenuation,
peripheral vascular resistance reduction, insulin sen-
sitivity improvement, plasma renin activity reduction
and increase in cerebral blood flow. Lack of physical
activity and sedentary lifestyle is fourth independent
risk factor for premature death directly responsible
for 5.5% of deaths in the world (3.2 million people),
followed by hypertension (12.8%), tobacco smoking
(8.7%) and diabetes 5.8%) [2]. In highly developed
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countries low physical activity level is responsible
for 7.7% of deaths (0.6 million people), and in-
dependently responsible for 6% of coronary heart
disease, 7% of type 2 diabetes, 10% of breast cancer
and 10% of colon cancer [3]. Physically inactive
persons have a 30% higher relative risk of death
compared to those who are active. Worldwide, 23%
of people are physically inactive [3]. It is estimated
that reducing the prevalence of physical inactivity by
10% or 25% will prevent respectively 533,000 or 1
300 000 deaths worldwide [3]. The current World
Health Organization guidelines for healthy adult on
physical activity recommend 150 minutes of mod-
erate-intensity aerobic physical activity throughout
the week or at least 75 minutes of vigorous-inten-
sity aerobic physical activity throughout the week
or an equivalent combination of moderate- and
vigorous-intensity activity. Sedentary lifestyle and
high-calorie, high-fat diets are the leading causes of
generalized and abdominal overweight, which is the
fifth risk factor for premature death. Waist circum-
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ference measurement is one of the methods to assess
abdominal obesity and visceral fat. It is probably su-
perior to body mass index (BMI) in predicting CVD
risk. This is based on findings that increased visceral
adipose tissue is associated with many metabolic ab-
normalities, including low glucose tolerance, reduced
insulin sensitivity and abnormal lipid profiles, which
are risk factors for type 2 diabetes and CVD [4].
A value of waist circumference > 94 cm for European
men is one of the metabolic syndrome criteria. Be-
tween 1980 and 2014, the prevalence of overweight
in the world doubled to reach 36.9% of adults (2.1
billion) of whom 13% were obese [5]. In European
Union countries overweight was measured by 50.2%
and obesity by 15.4% [6], in Poland 53.3% and
16.7% respectively [7]. It is independent risk factor
for the development of a number of diseases includ-
ing CVD, type 2 diabetes, musculoskeletal disorders,
osteoarthritis and many cancers. Overweight has also
economic influence which is estimated at up to 2.8%
of gross domestic product. Among others it consists
of costs of obesity and its complications treatment
and limitation or loss of ability to work and prema-
ture death. According to estimates, treatment costs
over obese patient are almost 50% higher than over
patient with normal body weight [8] and in Eu-
rope involves 2—7% of healthcare budget. In Poland
overweight may be responsible for 25% of hospi-
tal admissions [10]. From 1980’s people consume
much more energy than they expend, what is still not
clearly explained [11]. Increasing physical activity
can create energy deficit through increased energy
expenditure and have potential to control appetite
[12]. For this reason physical activity and exercise
can be the solution for the ongoing obesity epidemic.

Goal
The aim of this study was to evaluate the prevalence
of physical activity, blood pressure and abdominal
obesity in 631 randomly selected men from Warmia
and Masuria region in Poland based on data obtained
in ProM project.

Material and methods

631 randomly selected men in age of 19-82 years
(47.2 + 13.7 years) were examined between Decem-
ber 2014 and December 2016. Each subject signed
an informed consent to participate in the ProM
Project. The study protocol was approved by the
Ethics Committee of the Regional Medical Cham-
ber of Warmia and Masuria in Poland. The study
was conducted with respect to guidelines of Good

Clinical Practice. Study participants completed
standardized questionnaire assessing their physical
activity level. Waist circumference was measured by
tape. Arterial blood pressure was 4 times measured
by Omron M3/Japan, 2 times both on the left and
right arm, after 10 minutes pause second measure-
ments (on the left and right arm) were performed.

Laboratory tests (serum glucose, triglycerides (TG),

HDL-, LDL- and total cholesterol) were measured

in a certified laboratory in 398 participants. The

SPSS V.23 Software (IBM Corp./USA) was used for

statistical analyses. Analyses were performed sepa-

rately for three groups depending on time of physi-
cal activity in week:

— ACT+ (subjects with physical activity > 150 min/
week),

— ACT+/- (between 150 and 30 min/week),

— ACT- (physical activity < 30 min/week or never).
Two groups were performed depending on the

blood pressure measurement:

— AHT+ (subjects with elevated values of systol-
ic blood pressure (SBP) > 140 mmHg and/or
diastolic blood pressure (DBP) > 90 mmHg or
antihypertensive therapy),

— AHT- (subjects with blood pressure values <
140/90 mmHg and no hypertensive therapy).

Results

631 men completed the study, for whom 398 labo-
ratory test were performed. The characteristics of the
study group are shown in the Table I. Figure 1 shows
that ACT-, ACT+/- and ACT+ accounted respec-
tively for 53% (n = 334), 24% (n = 152) and 23%
(n = 145) of all respondents. AHT+ accounted for
55.6% (n = 353) of respondents (Fig. 2). Men with
waist circumference > 94 cm accounted for 63.9%
(n = 403) of studied population. In ACT- increased
arterial blood pressure was measured more frequent-
ly in comparison with ACT+ (57.5% vs. 50%, p =
0.008) (Fig. 3). In ACT+ waist circumference, dia-
stolic blood pressure and heart rate were significantly
lower in comparison to ACT-, respectively: waist
circumference — 96.5 cm vs. 99.7 cm, p = 0.009,
DBP — 85.4 mmHg vs. 87.7 mmHg, p = 0.008,
HR — 70 bpm vs. 71 bpm, p < 0.001 and pulse
pressure was significantly higher, 50.4 mmHg vs.
47.5 mmHg, p = 0.016. (Fig. 4-6). Table II shows
that there were no significant differences in these pa-
rameters between ACT- and ACT'+/-, also laboratory
tests did not differ between all three groups of re-
spondents. Figure 7-10 and 11 present in all patients
statistically significant positive correlation between
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Table 1. Clinical characteristics of the study population

Parameter N Mean + SD Minimum Maximum
Age (years) 631 47.22 +13.7 19 92
Waist circumference [cm] 98.1 £12.2 56 138
SBP [mmHg] 135.9 = 16.5 93 212
DBP [mmHg] 87.6 = 10.8 61 130
Pulse pressure [mmHg] 48.3 +10.9 23 104
Heart rate [bpm] 727109 43 116
Age (years) 398 48.22 + 12.53 19 82
Waist circumference [cm] 98.0 = 12.1 56 134
SBP [mmHg] 137.3 £ 111 923 213
DBP [mmHg] 88.9 = 10.9 61 130
Heart rate [bpm] 72.6 = 10.7 43 105
Pulse pressure [mmHg] 48.3 = 11.06 22 105
Triglycerides [mmHg] 141.2 + 93.8 36 152
HDL [mmHg] 52.1 £ 14.0 19 100
Glucose [mmHg] 100.5 + 23.6 61 301

m ACT+
ACT+
m AKT-

(%) 601

58+
56
54
52+
50+
481

57

ACT+

ACT=+

ACT-

Figure 1. Prevalence of physical activity level in studied population

Figure 3. Proportion of men with increased blood pressure measu-
res in physical activity level groups

44%
n =280

W ACT+
AKT-

Diastolic blood pressure [mmHg]

90 - p=0.008
88 -
86 -
84 -
T T T
ACT- ACT ACT+

Figure 2. Prevalence of arterial hypertension in studied population

Figure 4. Comparison of diastolic blood pressure depending on
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waist circumference and systolic blood pressure (r
= 0.316, p < 0.001), diastolic blood pressure (r =
0.318, p < 0.001), mean arterial pressure (r = 0.340,
p < 0.001), pulse pressure (r = 0.153, p < 0.001) and
heart rate (r=0.172, p < 0.001). It was observed that
group of participants with waist circumference < 94

p=0.016

52
£
1S
E 50
S 48 1
£

46 -

I I I
ACT- ACT: ACT+

Figure 5. Comparison of pulse pressure depending on physical
activity level

76 1 p < 0.001
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(=]
o
e
E
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o
g
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T T T
ACT- ACT+ ACT+

Figure 6. Comparison of heart rate depending on physical activity level

cm had significant lower values of blood pressure
parameters in comparison to participants with waist
circumference 2 94 cm (SBP — 128.4 mmHg vs.
140.2 mmHg, p < 0.001, DBP — 82.7 mmHg vs.

r=0.316, p = 0.000
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Figure 7. Correlation between waist circumference and systolic
blood pressure
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Figure 8. Correlation between waist circumference and diastolic
blood pressure

Table 1l. Comparison of waist circumference, systolic blood pressure and laboratory test values depending on physical activity

Parameter ACT- ACT+/- p ACT+ p ACT- pACT+/-
Waist circumference [cm] 99.7 96.5 0.009 95.8 0.001 0.714
SBP [mmHg] 136.2 135.2 0.766 135.8 0.898 0.684
TG [mg/dI] 142.6 142.6 0.622 134.5 0.851 0.801
Cholesterol [mg/dl] 205.9 211.7 0.410 207.9 0.832 0.551
HDL [mg/dl] 51.0 54.3 0.238 52.7 0.675 0.567
LDL [mg/dI] 125.1 126.1 0.558 126.9 0.655 0.891
Glucose [mg/d] 100.3 100.8 0.712 97.8 0.781 0.948
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r=0.340, p=0.000
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Figure 9. Correlation between waist circumference and mean arte-
rial pressure

r=0.153, p=0.000
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Figure 10. Correlation between waist circumference and pulse
pressure

r=0.172, p = 0.000
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Figure 11. Correlation between waist circumference and heart rate

90.4 mmHg, p < 0.001, MAP — 97.6 mmHg vs.
107.0 mmHg, p < 0.00 and PP — 45.7 mmHg vs.

49.7 mmHg, p < 0.001) what is presented in Figure
12 and Table IIL.

Discussion

The prevalence of physical inactivity in men in
Warmia and Masuria was found higher than in Po-
land (53% vs. 18.7%) [13] and Europe (53% vs.
28.6%) [14]. However, the percentage of respon-
dents who meet WHO physical activity recommen-
dations was lower in Warmia and Masuria comparing
to Poland (23% vs. 48.2%) [15] and Europe (23%
vs. 64.5%) [16]. Prevalence of increased blood pres-
sure measured in our study was 55.6% and was
higher than mean in Poland (55.6% vs. 32%) [17]
and Europe (55.6% vs. 44%) [18]. Lack of physical
activity was associated with increased values of waist
circumference, diastolic blood pressure and heart
rate. We observed that the individual higher waist
circumference had measured higher systolic and di-
astolic blood pressure, mean arterial pressure, pulse
pressure, and heart rate. We also observed the signif-
icant differences in men with waist circumference 2
94 c¢m comparing to men with waist circumference
< 94 cm for all of the blood pressure parameters.
These findings show that lack of physical activity
and abdominal obesity is linked with higher risk of
arterial hypertension and, by the way, with cardiovas-
cular diseases (CVD) development, especially in men
from the Warmia and Masuria region with increased
prevalence of arterial hypertension and physical in-
activity. It canexplain increased mortality from car-
diovascular diseases in men < 65 years comparing
to other regions in Poland. The rising prevalence
of overweight and obesity in a number of countries
has been described as a global pandemic [19] and
no change in this trend has been reported in the
past 33 years among most of countries. Global
mean BMI in men increased from 21.7 kg/m* in
1975 to 24.2 kg/m® in 2014 [20] and the propor-
tion of men with a BMI of 25 kg/m’ or greater
increased between 1980 and 2013 from 28.8% to
36.9% [21]. In Poland mean BMI in men increased
from 24.4 kg/m* (22.9 + 25.8) in 1995 to 26.9 kg/
m’ (26.3 + 27.7) in 2014 [22]. Also prevalence of
men in Poland with BMI > 25 kg/m” increased
from 43.6% to 65.2% in these years [22]. Further
investigation has to be concerned. These findings
also support development of strategies to combat
the entire spectrum of excess adiposity and sedentary
lifestyle in this population.
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Figure 12. Comparison of systolic and diastolic blood pressure mean arterial pressure and pulse pressure depending on waist circumference

Table Ill. Age adjusted correlation between waist circumference < 94cm or > 94cm and systolic blood pressure, diastolic blood pressure,

mean arterial pressure, pulse pressure and heart rate

Age Correlation P
adjusted parameters Waist ci f U test
aist circumference [cm] Mann Whitney
< 94 cm (n = 228) > 94 cm (n = 403) Age adjusted between
Mean + SD r p Mean + SD r ] < 94cmand > 94 waist
circumference
SBP [mmHg] 128.4 + 14.0 0.099 0.14 140.2+16.3 0.198 < 0.001 < 0.001
DBP [mmHg] 82.7+9.8 0121 0,073 90.4 =104 0.173 0.001 < 0.001
MAP [mmHg] 97.6 = 10.4 0.121 0,073 107.0=11.5 0.200 < 0.001 < 0.001
PP [mmHg] 457+ 9.6 0.021 0.76 49.7+11.4 0.124 0.013 < 0.001
HR [bpm] 71.1+£105 0.040 0.55 73.6+11.0 0.105 0.037 0.012
Conclusions References

Only 1 out of 4 men in Warmia and Masuria region
in Poland meets the WHO physical activity recom-
mendations, 64% of them have abdominal obesity
and more than a half had measured increased values
of arterial blood pressure. These findings reveal prob-
ably the increased risk of premature mortality among
men in Warmia and Masuria region comparing to
population of Poland and Europe.
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