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ABSTRACT
Hy per ten sion is a dis ease of the first world and re sults to a great ex tent from lead ing an  im proper life style. Some im por tant risk fac tors
in clude be ing over weight or obese, in dulg ing in lit tle physi cal ac tiv ity, smok ing and abus ing al co hol. The aim of this study was to ana lyze
the in flu ence of some se lected vari ables, in clud ing life- style choices, on sys tolic blood pres sure in pa tients treated for hy per ten sion. The
study was con ducted among 132 pa tients us ing the medi cal serv ices in five ran domly se lected clin ics in Lublin. The in flu ence of age, sex,
body mass in dex, physi cal ac tiv ity and smok ing on sys tolic blood pres sure was ana lyzed. The study shows that sys tolic blood pres sure de -
pends on the se lected vari ables. In gen eral, how ever, a posi tive cor re la tion was found be tween age and sys tolic blood pres sure, re gard less
of gen der. Moreo ver, a higher sys tolic blood pres sure was also ob served in men, as well as in in di vidu als with low physi cal ac tiv ity, in
those who smoke  and those who are over weight or obese. Our re sults in di cate that patients with hy per ten sion should be aware that drug
ther apy and life style are in te gral com po nents of dis ease treat ment, and modi fi ca tion of their life styles to wards lead ing healthy ones is a
ne ces sity.
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INTRODUCTION
Hy per ten sion is a first- world dis ease that largely re sults

from fol low ing an in cor rect life style. It is one of the ma jor
risk fac tors for car dio vas cu lar dis eases [8], and if not treated,
it in creases the risk of de vel op ing se ri ous health com pli ca -
tions, in clud ing early death [2, 3, 10, 11]. Risk fac tors for
hy per ten sion in clude: over weight and obe sity, low physi cal
ac tiv ity, al co hol abuse and smok ing. Chang ing life style, the
es sence of which is to elimi nate the risk fac tors of hy per ten -
sion, is an in de pend ent method of treat ment for mild- to-
mod er ate hy per ten sion and sup ple ments phar ma col ogi cal
treat ment [11]. To gether, the re sults are posi tive. 

In this study, we ana lyzed the im pact of se lected vari ables 
(such as ge netic and life- style fac tors) on sys tolic blood
pres sure in pa tients treated for hy per ten sion.

MATERIALS AND METHODS  
This study was con ducted among pa tients treated for hy -

per ten sion and un der medi cal care in five ran domly se lected
clin ics in Lublin. The patients’ height, weight and blood
pres sure were meas ured twice, tak ing for the fur ther analy -
sis, the av er age of two meas ure ments. Fol low ing this, the
in flu ence of se lected vari ables (age, gen der, body mass in -
dex, physi cal ac tiv ity and smok ing), on sys tolic blood

pres sure was as sessed. The re sults were then sta tis ti cally
ana lyzed. The val ues of the ana lyzed pa rame ters, meas ured
in the nomi nal scale, were char ac ter ized by counts and per -
cent ages. As for as sess ing the re la tion ship be tween the
ana lyzed traits, the χ2 test of in de pend ence was em ployed.
For de ter min ing the cor re la tion be tween two vari ables, the
test for the Pear son cor re la tion co ef fi cient was used. This
study adopted a 5% er ror of in fer ence and the as so ci ated
level of sig nifi cance of p < 0.05, was ap plied to in di cate the
ex is tence of sig nifi cant dif fer ences. The sta tis ti cal ana lyzes
were per formed us ing the com puter soft ware pro gram Sta -
tis tica 9.0 (Stat Soft, Po land).

The study in cluded 132 peo ple be tween the ages of 20 to
69 years. Half of these study sub jects were be low 45 years of 
age, most were peo ple aged 56 years. The av er age pa ti ent’s
age was 44.4 ± 14.5 years. Most were women – 72 (54.5%)
aged be tween 20 and 67 years. The mean age of those tak ing
part in this study was 44.7 ± 13.4 years. Men par tici pat ing in
the sur vey were be tween 20–69 years old, with their av er age
age be ing 44.1 ± 15.7 years. The ob served dif fer ences were
not sta tis ti cally sig nifi cant (t = 0.2099, p = 0.834, d.f. = 130). 
Sys tolic blood pres sure of the sur veyed pa tients suf fer ing
from high blood pres sure ranged from 149 to 226 mm Hg,
while the mean pres sure was 176.7 ± 20.3 mm Hg. In half of
the sur veyed sub jects, the sys tolic blood pres sure was not
higher than 174 mm Hg. 

Based on weight and height, BMI (body mass in dex) was
cal cu lated for each pa tient. For adults, the fol low ing val ues
of BMI are adopted: 18.5–24.99 – cor rect; 25.0–29.99 – over -
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weight; 30.0–34.99 – grade I obe sity; 35.0–39.99 – grade II
obe sity (clini cal obe sity), ≥ 40.0 – grade III obe sity (ex treme 
obe sity) [8]. The value of BMI in the pa tients tak ing part in
this study ranged from 18.6 to 37.7, while the av er age value
of BMI of these in di vidu als was 27.7 ± 4.8. A cor rect value
of BMI was ob served in only 35 pa tients. This fig ure ac -
counts for lit tle more than a quar ter of all the re spon dents
(26.5%). What is more, 57 pa tients (43.2%) were as sessed to 
be over weight;  while 32 pa tients (24.2%)  graded out to be
at grade I  obe sity and 8 pa tients (6.1%) were as sessed as be -
ing of grade II obe sity. No sig nifi cant sta tis ti cal dif fer ences
be tween mean val ues of BMI for men and women (t = -0.83,
d.f. = 130, p = 0.407) were con firmed. For women, the mean
body mass in dex was 27.4 ± 4.7; for men, this was as sessed
as be ing 28.1 ± 5.1. The evalua tion of BMI value de pend ing
on gen der con firmed such a re la tion ship (χ2 = 13.87, d.f. = 3, 
p = 0.003). How ever, sig nifi cantly more of ten over weight
and grade I obe sity oc curred in the men tak ing part in this
study, while in women, sig nifi cantly more of ten there were
ei ther cor rect val ues or grade II of obe sity.

RESULTS
The analysis showed that systolic blood pressure in patients

treated for hypertension is influenced by the following
variables: age, sex, physical activity, body mass index and
smoking.  Based on the significance test for Pearson correlation
coefficient (t = 16.53, p < 0.05),  a strong correlation between
patient age and systolic blood pressure (r = 0.82) was espe-
cially evident. This was a parallel increase in systolic blood
pressure with the increasing age of the subjects (Fig. 1).
Furthermore, in regard to these two variables, a regression
straight was determined, describing their relationship. A high
value of determination coefficient  r2 = 0.68 indicates that
the linear regression explains about 68% of the observed
variability of ‘systolic pressure’. The correlation between age
and systolic blood pressure separately for women and men
was also examined. There is almost a complete correlation
between male age and systolic blood pressure with r = 0.93,
and coefficient of determination being r2 = 0.87 (t = 19.51,
p < 0.05), while for women,  r = 0.86 while r2 = 0.74 (t = 13.98,
p < 0.05) (Fig. 1).

Sys tolic blood pres sure in women ranged from 150 to 208
mm Hg, while in one half of the women  who were sur veyed, 
it did not ex ceed 165 mm Hg. In men, it ranged be tween
149–226 mm Hg, while half of them did not show a sys tolic
pres sure rate greater than 179 mm Hg. The mean sys tolic
blood pres sure in women was sig nifi cantly lower than the
av er age sys tolic blood pres sure of men (t = -4.68, d.f. = 130,
p < 0.05). In women it was 169.7 ± 16.1 mm Hg; in men
185.5 ± 21.8 mm Hg.

When ana lyz ing the in flu ence of physi cal ac tiv ity on sys -
tolic blood pres sure, it was found that physi cal ac tiv ity has
a s ta tis ti cally sig nifi cant ef fect on low er ing pres sure lev els.
To rec og nize this, the Krus kal-Wal lis test was ap plied (H =
74.57, p < 0.05). The data sum ma rized in Ta ble 1 clearly
shows the posi tive im pact of physi cal ac tiv ity on low er ing of
sys tolic blood pres sure.

Table 1. Effect of physical activity on systolic blood pressure

Physical activity
Systolic pressure (mm Hg)

n minimum maximum median
Low 48 171 226 201
Medium 44 157 188 167
High 40 149 176 160

We utilized univariate ANOVA analysis to evaluate the
mean systolic blood pressure in each group in regard to BMI.
This revealed statistically significant differences (F = 11.52,
p < 0.05): the average systolic blood pressure in patients with
normal BMI was 153.5 mm Hg;  while with those who were
overweight, this was 167.4 mm Hg, whereas in subjects with 
grade I obesity the figure gained was 176.1 mm Hg.
Furthermore, the highest recorded systolic blood pressure
was found in patients with grade II obe sity – 185.5 mm Hg
(Fig. 2). Thus, our research reveals a positive correlation, of
medium power (r = 0.38) in regard to BMI and systolic blood 
pressure. This means that with increasing BMI, systolic
blood pressure is also increasing (Fig. 2).

Our work also shows the impact of cigarette smoking on
systolic blood pressure. In non-smoking subjects, the average
systolic blood pressure was 163.4 ± 10.2 mm Hg, while in
patients who were smokers, it was 187.8 ± 14.2 mm Hg. TheFig. 1. Ef fect of age on sys tolic blood pres sure

Fig. 2. Av er age sys tolic blood pres sure in groups de pend ing on body
mass in dex
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observed differences are statistically significant (t = -8.52,
p < 0.05) (Fig. 3).

DISCUSSION
On the ba sis of lit er ary re search, it is evi dent that car dio -

vas cu lar risk in creases pro por tion ally with in creas ing val ues 
of both sys tolic and dia stolic blood pres sure [8,9]. Moreo -
ver, it is a prob lem in volv ing par ticu larly the older age
groups [6]. This was  re ported by Krzysz toń et al. [7], who
con ducted a sur vey among 319 peo ple, aged 19–80 years,
who were re port ing to their fam ily doc tors for a va ri ety of
rea sons. Our study con firms that there is a posi tive cor re la -
tion be tween age and sys tolic blood pres sure, re gard less of
gen der, as an ana ly sis of the de pend ence of ar te rial blood
pres sure on age, shows that both the pe riph eral sys tolic
blood pres sure (PSBP) and cen tral sys tolic blood pres sure
(CSBP) in creased with age in a con tinu ous man ner, and the
growth rate of CSBP was greater than the PSBP.

While ana lyz ing the in ci dence of hy per ten sion with re gard
to gen der, in the afore men tioned Pol ish epi de mi ol ogi cal stud -
ies, it was stated that hy per ten sion oc curs less fre quently in
women, or at a simi lar rate as in men [6]. In our study, higher
sys tolic blood pres sure too, was ob served in men. How ever,
a lit era ture re search shows that the dif fer ence in sys tolic
pres sure lev els be tween men and women may re sult from
dif fer ences in body height, and thus the length of the ar te rial
sys tem, which ex plains the higher in dex and a higher in ci -
dence of al leged hy per ten sion in men [7].

The meta- analysis of Whel ton et al. [11] in di cates that
there is at blood pres sure drop as so ci ated with regu lar physi -
cal ex er cise. This oc curs re gard less of the type of train ing,
fre quency and in ten sity. This was true, for in di vidu als with
hy per ten sion and for in di vidu als with nor mal blood pres -
sure, as well as over weight in di vidu als and peo ple with nor -
mal body weight. The in tro duc tion of regu lar ex er cise
re duces the av er age sys tolic blood pres sure by an av er age of
3.8 mm Hg. It is be lieved that the sys tem atic and long- term
physi cal ac tiv ity in pa tients with hy per ten sion in flu ences the 
low er ing of sys tolic blood pres sure by 11 mm Hg, and dia -

stolic blood pres sure by 6 mm Hg [4]. Our study con firms
this, as it re veals that there are greater re duc tions in sys tolic
blood pres sure in ac tive peo ple: from 201 mm Hg in those
sub jects with low physi cal ac tiv ity, to 160 mm Hg in pa tients 
with high ac tiv ity.

Our study also dem on strated the ad verse ef fects of ciga -
rette smok ing on sys tolic blood pres sure in hy per ten sive
pa tients. The av er age sys tolic blood pres sure in smok ers was
188 mm Hg, while in non- smokers this fig ure was 164 mm
Hg. The cor re la tion be tween ciga rette smok ing and the pres -
ence of ele vated blood pres sure was found al ready within the 
group that had as its mem bers, stu dents at tend ing up per sec -
on dary school. In the group of smok ing stu dents, sys tolic
blood pres sure val ues sig nifi cantly more of ten ex ceeded ac -
cepted stan dards [2].

Obe sity is one of the more com mon risk fac tors for hy per -
ten sion. The risk of hy per ten sion in over weight in di vidu als
is 2-6 times higher than in slim in di vidu als, while in pa tients
with hy per ten sive dis ease, a weight loss of 1 kg may con trib -
ute to low er ing sys tolic blood pres sure by 1.6 mm Hg, and
dia stolic blood pres sure by 1.3 mm Hg [4, 5]. As dem on -
strated in our study, higher sys tolic blood pres sure was
as so ci ated with higher body mass in dex (BMI). Our work
also seems to con firm that of an other sur vey that was car ried
out among young peo ple of Pod kar packie Prov ince. This
shows that the pre dis pos ing fac tor for high blood pres sure is
an in crease of BMI and hy per ten sion in sib lings [3]. Of our
data, what is alarm ing is that ele vated sys tolic and dia stolic
pres sure val ues are clearly evi dent al ready in a sig nifi cant
pro por tion of young peo ple. 

Lead ing a healthy life style is an im por tant ele ment in
both the pre ven tion of hy per ten sion and in the treat ment of
the dis ease [10]. Re search shows, how ever, that pa tients sel -
dom fol low this ad vice to miti gate the risk fac tors for
hy per ten sion in their life styles. Among the pa tients sur veyed
in a Ra dom hos pi tal ward, more than half did not fol low the
pre scribed diet and were not physi cally ac tive, al though
63% were over weight. Peo ple in this group, how ever,  of ten
re stricted salt in take (75%), but less of ten limit ciga rette
smok ing (31%) and al co hol con sump tion (20%). What was
sur pris ing amongst this re search re sult is that those polled
(70%) did not know the risk fac tors for hy per ten sion [10]. It
seems that health edu ca tion aimed at peo ple with hy per ten -
sion and their fami lies, as pres ently un der taken, is a fail ure.
Hence, al ter na tive ways of get ting across this in for ma tion
would seem to be of bene fit. In deed, the stud ies of Bartc zuk
et al. [1] have shown that ef fec tive pro mo tion of liv ing a
healthy life styles has a bene fi cial ef fect on life style changes
in pa tients with hy per ten sion.

CONCLUSIONS
An analysis of the data we derived in this study clearly

shows that systolic blood pressure depends on age, gender,
body mass index, physical activity and smoking. Higher
systolic blood pressure values were observed in the male

Fig. 3. The av er age sys tolic  blood pres sure in smok ers and non smok ers
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gender, in those who are not physically active, in those who
smoke and in those either overweight or obese. What is more,
there was a positive correlation between age and systolic
blood pressure, regardless of gender. This was the same in
regard to those who lead unhealthy lifestyles. Thus, patients
with hypertension regardless of pharmacological treatment,
should be familiar with and adhere to the principles of
a healthy lifestyle, as this is an integral part of treatment of
the disease, as well as an effective preventative.
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