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SUMMARY

Background: Obesity is one of the major epidemiological problems in developed countries; it is also one of the main
risk factors for hypertension. It is estimated that about 80% of hypertension cases in Poland are related to an in-
crease in body mass. Objective: The main aim of the study was to investigate overweight and obesity in terms of
being risk factors for arterial hypertension.Methods: The study population consisted of randomly selected working
adults living in the Swietokrzyskie province in Poland. The research tools included a questionnaire inquiring about
data concerning healthy habits, as well as measuring blood pressure, body mass, height and waist circumference.Re-
sults: The study group consisted of 599 people (55.3% females and 44.7% males) aged 18-67; 67.8% of the study
subjects were white-collar workers and 36.2% were blue-collar workers; 44.9% of our respondents were overweight
and 22.8% were obese. Hypertension occurred significantly more frequently (p<0.01) among blue-collar (54.4%)
than among white-collar workers (43.2%). Our analysis showed a statistically significant difference in the preva-
lence of hypertension among employees of various economic sectors (p<0.01). Hypertension and body mass increase
were more frequent among men (p<0.001). Hypertension occurred in people with higher levels of Body Mass Index
(BMI) and Waist Circumference (WC) (p<0.001). Conclusion: The data confirm the correlation between fre-
quency of overweight and obesity and prevalence of arterial hypertension Active and proper prevention of obesity
among the working population could lower the risk of arterial hypertension.

RIASSUNTO

«Sovrappeso e obesità come fattori di rischio per l’ipertensione – Studio di una popolazione lavorativa». Intro-
duzione: L’obesità è uno dei principali problemi epidemiologici nei paesi sviluppati, ed è anche uno dei principali
fattori di rischio di ipertensione. Si stima che circa l’80% dei casi di ipertensione in Polonia è in relazione con un
aumento della massa corporea.Obiettivi: L’obiettivo principale dello studio è stato indagare sovrappeso e obesità co-
me fattori di rischio per l’ipertensione arteriosa. Metodi: La popolazione allo studio era costituita da un campione
casuale di lavoratori adulti che vivono nella provincia di Swietokrzyskie in Polonia. Gli strumenti di ricerca hanno
incluso l’uso di un questionario per indagare le abitudini di vita, la misurazione della pressione arteriosa, della
massa corporea, dell’altezza e della circonferenza al punto vita. Risultati: Il gruppo studiato era formato da 599
persone (55,3% femmine e 44,7% maschi) di età compresa tra 18-67. Il 67,8% dei soggetti erano impiegati e il
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INTRODUCTION

The working population of every European
country benefits from occupational health services
as a subsystem of health care differentiated by the
range, form and structure, depending on the re-
spective national legislative framework. The scope
of these services is determined by multiple factors,
including the level of financial resources allocated
to this section of medicine, which in turn stems
from the organization (6, 18) and financing
arrangements of the healthcare system (37). Ac-
cording to WHO data published in 2009, for in-
stance, whereas in Italy total expenditure on health
as a proportion of GDP rose from 7.3% in 1996 to
8.8% in 2005, in Poland it remained relatively sta-
ble in the same period at approximately 6.0%. The
structure of occupational health services is largely
influenced by recent transition due to emerging
challenges and the evolution of the role of occupa-
tional health physicians (9, 11, 12). Nowadays it is
emphasized that ‘the key to maintain the effective
functioning of the workforce is the concept of well-be-
ing, which encompasses more than just one’s state of
health; it is also a reflection of one’s satisfaction with
work and life’, ‘…For the health components of well-
being, there is a growing body of evidence on the effec-
tiveness of workplace intervention for occupational
outcomes (e.g. musculoskeletal disorders, mental health)
and personal factors (e.g. smoking, being overweight)’
(31). The activities performed by occupational
health physicians should include a wide range of
tasks in the field of health promotion and health
education, which has often been emphasized in
Italian literature on the subject (3, 7, 21, 22, 30).

Occupational health physicians tend to en-
counter an increasing number of obese patients.
The scale of obesity is enormous. ‘The World Health
Organization Regional Office for Europe recently stat-
ed that 300 million people in the world are obese. The
prevalence of obesity has increased by 25.0% in the last
20 years. In Europe 14 million people are overweight,
6 million obese…’ (32). There is no doubt that obe-
sity constitutes a risk for several vascular, metabolic
and neoplastic diseases (24). The prevalence of
overweight and obesity is also widespread among
healthcare workers (2). Because of the high preva-
lence, this phenomenon deserves more in-depth
research studies based on state-of-the-art method-
ology. Obesity is defined as an increase in body
weight due to an excessive accumulation of fatty
tissue exceeding correct values established for age,
gender and race. In 1997 the WHO recognised
obesity as a chronic state, requiring treatment, that
facilitates the development of other diseases and is
associated with higher mortality (14, 36). Obesity
therefore became a serious medical problem and is
getting more and more widespread, turning into an
epidemic in developed countries (28). Nowadays
the most frequently used indicator of the degree of
obesity is the Quetelet’s indicator BMI (BMI –
Body Mass Index). According to the World Health
Organization’s classification, overweight is diag-
nosed when the BMI remains in the range of 25-
29.9 kg/m², and obesity begins when the level of
30 kg/m² is exceeded. However, this indicator does
not provide diagnostically significant information
about the distribution of fatty tissue. In order to
assess the visceral kind of obesity, we use a simple
anthropometric parameter: waist circumference
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36,2% operai. Tra gli impiegati le donne avevano una frequenza significativamente maggiore (p <0,001) rispetto
agli uomini (81,0% e 42,5% rispettivamente). In generale l’ipertensione era presente con frequenza significativa-
mente maggiore (p <0,01) tra gli operai (54,4%) che tra gli impiegati (43,2%). Lo studio ha rivelato che il 44,9%
degli intervistati era in sovrappeso e il 22,8% era obeso, senza differenze di prevalenza nei diversi settori. Iperten-
sione e aumento della massa corporea sono risultati più frequenti tra i maschi (p <0,001). L’ipertensione riguardava
le persone con livelli più elevati di indice di massa corporea (BMI) e circonferenza della vita (WC) (p <0,001).
Conclusione: Lo studio conferma la relazione tra la frequenza di sovrappeso e obesità e la prevalenza di ipertensio-
ne arteriosa. La prevenzione attiva e corretta dell’obesità tra la popolazione lavorativa può attenuare il rischio di
ipertensione arteriosa.
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(17, 23). The impact of the obesity epidemic on
health is related not only to the disease itself, but
also to the consequences of many illnesses, which
comprise obesity as a confirmed risk factor. One of
the most significant diseases is hypertension. The
epidemiology of obesity, like the epidemiology of
hypertension, indicates the existence of a strong
cause-and-effect relationship between both dis-
eases. Research has shown that a high value of hy-
pertension is more frequent in overweight or obese
persons. It is estimated that 80% of hypertension in
Poland occurs in people with BMI >25 kg/m² (4,
8, 10, 15, 25). According to the 2003 recommen-
dations of the European Society of Hyperten-
sion/European Society of Cardiology (ESH/
ESC), confirmed in 2007 by Polish and European
experts, blood pressure below 120 mm Hg is con-
sidered to be optimal for systolic blood pressure
(SBP) and below 80 mm Hg for diastolic blood
pressure (DBP). The correct pressure should be, re-
spectively, 120-129 mm Hg for SBP and/or 80-84
mm Hg for DBP, while high normal blood pres-
sure should be 130-139 mm Hg for the SBP
and/or 85-89 mm Hg for the DBP (1, 19, 38).

AIM

The aim of this study was to assess the correla-
tion between the incidence of overweight and obe-
sity and hypertension in a working population in

the Swietokrzyskie province. The aim of a detailed
analysis was the evaluation of the prevalence of ab-
dominal obesity and its relationship with the oc-
currence of hypertension in the study sample.

MATERIALS ANDMETHODS

The study conducted in the period from June to
December 2009 comprised a sample of 599 persons
(331 women, 268 men), occupationally active, aged
18 to 67 years, selected at random from the popu-
lation employed in the Swietokrzyskie province.
The research tool was a self-designed interview
questionnaire consisting of 34 questions related to
the subjects’ lifestyle, which were divided into the-
matic blocks. A condition of enrolment was the
consent of the person selected for the study. All
study participants had their body mass (kg) and
body height (cm) measured, together with waist
circumference (cm), and measurement of blood
pressure was performed twice, according to current
expert recommendations. BMI and the presence of
abdominal obesity were assessed on the basis of the
collected data and waist circumference. The classi-
fication of obesity according to the aforementioned
parameters is presented in table 1. Hypertension
was diagnosed when systolic blood pressure was
≥ 140 mm Hg and/or diastolic blood pressure was
≥ 90 mm Hg. The classification of blood pressure
according to degrees of hypertension is presented
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Table 1 - The classification of obesity according to body mass index and waist circumference, together with the risk of
metabolic complications

Degree of obesity BMI (kg/m²) Risk of complications

Normal 18.5-24.9 Small
Overweight 25.0-29.9 Insignificantly increased
Obesity I 30.0-34.9 Increased
Obesity II 35.0-39.9 Severe
Obesity III >40 Very severe

Degree of obesity Waist (cm) women Waist (cm) men Risk of complications

Normal <80 <94 Small
Overweight 80-88 94-102 Increased
Obesity >88 >102 Severe

The risk of complications in case of the type 2 diabetes, hypertension and circulatory system diseases
Source: Obesity: Preventing and Managing the Global Epidemic – Report of WHO Consultation of Obesity, Geneva,
Switzerland, 3-5 June, 1997
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in table 2. The results obtained, after encoding,
were inserted into an Excel spreadsheet. Statistical
analysis comprised descriptive methods and the
methods of statistical inference.
The following characteristics were calculated for

the measurable features: the arithmetic mean (x-),
standard deviation (s), the median (Me) and the
coefficient of variation (v%), providing also the
minimum and maximum values. The chi2 test of
independence was used in order to compare the in-
cidence of individual variations of the characteris-
tics within the study groups and in order to exam-
ine the relationship between the characteristics
used. All calculations were made at a level of sig-
nificance of p<0.05. The rectilinear correlation co-
efficient r was used to study the relationship be-
tween the measurable characteristics and the t-Stu-
dent test made it possible to assess its significance.
The indicators calculated for small samples were
presented in the form of fractions, and in the case
of large samples they were expressed as percentage.

RESULTS

The characteristics of the sample taking into ac-
count the location and dispersion measures for in-
dividual features are presented in table 3.
67.8% of the study subjects were white-collar

workers and 36.2% were blue-collar workers.
Women performed white-collar jobs significantly
more frequently (p<0.001) than men (81.0% and
42.5% respectively). The majority of our study sub-
jects had a job with fixed hours (74%). Women

were employed at fixed hours more often than men
(77.6% compared to 69.6%) (chi2=5.221, p<0.05).
Men and women also differed significantly ac-

cording to the employment sector in which they
worked (chi2=89.337, p<0.001). Most women
worked in manufacturing – 26%, administration –
17.5% and education – 15.1%, whereas over half of
the male subjects (52%) worked in manufacturing.
The results indicate that only 37.7% of the sub-

jects in the study group had correct and optimal
systolic blood pressure. In addition, 19.9% of re-
spondents were characterised by a high correct
blood pressure. Mild hypertension occurred in
28.4% of respondents, and all other persons were
characterised by moderate (11.5%) and severe
(2.5%) hypertension. The average systolic blood
pressure for the entire study population was 135
mm Hg.
Analysis of the relationship between systolic

pressure and gender revealed statistically significant
relationships of moderate strength between these
traits (chi2=69.944, p<0.001, C=0.32). It was found
that significantly more men than women were
characterised by both mild and also moderate and
severe hypertension. However women more fre-
quently had an optimal and correct blood pressure.
High normal blood pressure in both gender groups
occurred with similar frequency (table 4).
More than half of the respondents had an opti-

mal or correct diastolic blood pressure (53.0%), and
a correct high blood pressure occurred in 12.5% of
patients; 34.5% of respondents suffered from hy-
pertension, with 10.5% having moderate hyperten-
sion and 3.5% severe hypertension. The average di-
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Table 2 - Classification of blood pressure according to degrees of hypertension

Category Systolic pressure Diastolic pressure
[mm Hg] [mm Hg]

Optimal pressure <120 and <80
Correct pressure 120-129 and/or 80-84
High correct pressure 130-139 and/or 85-89
Degree 1. hypertension (mild) 140-159 and/or 90-99
Degree 2. hypertension (moderate) 160-179 and/or 100-109
Degree 3. hypertension (heavy) ≥180 and/or ≥110
Isolated systolic hypertension ≥140 and/or <90

Source: 2007 ESH/ESC Guidelines for the Management of Arterial Hypertension; The Task Force for the Management of
Arterial Hypertension of the ESH and of the ESC
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astolic blood pressure for the entire population was
84.3 mm Hg. A statistically significant weak corre-
lation between diastolic blood pressure and gender
was revealed (chi2=42.380, p<0.001, C=0.26). As in
the case of systolic blood pressure incidence analy-
sis, significantly more men than women were char-
acterized by hypertension (mild, moderate and se-
vere). The detailed distribution of the data here
discussed is shown in table 5.
Analysis of the relationship between systolic

blood pressure and job type indicated that optimal,

correct and high correct pressure was significantly
more common among white-collar workers than
blue-collar workers (chi2=27.720, p<0.01), Among
the blue-collar workers, moderate and severe hyper-
tension was significantly more frequent (table 6).
We obtained a statistically significant relation-

ship between job type (white collar/blue collar) and
systolic hypertension (chi2=13.915; p<0.001) in our
sample. Systolic hypertension was significantly
more prevalent among blue-collar workers (52.5%)
than white-collar workers (36.8%) (table 7).

OVERWEIGHT AND OBESITY AS RISK FACTORS IN HYPERTENSION 527

Table 3 - Characteristics of study sample (No=599) and structure of the study subjects by sex, employment type and eco-
nomic sector

Investigated feature min max x Me Mo s V(%)

Age [years] 18 67 45.8 48.0 52,0 10.4 22.7
BMI [kg/m²] 17 51,9 27.1 26.6 27,1 4.31 15.9
Waist circumference [cm] 54 145 90.1 90.0 90 13.5 15.0
Blood pressure [mm Hg] systolic

diastolic 90 210 135.0 130.0 120 19.1 14.1
60 140 84.3 80.0 80 11.3 13.4

Sex
Job type Females Males Total

No. % No. % No. %

White-collar 268 81.0 114 42.5 382 63.8
Blue-collar 63 19.0 154 57.5 217 36.2
Total 331 100.0 268 100.0 599 100.0
chi2 = 94.666; p<0.001

Fixed hours 257 77.6 186 69.4 443 74.0
On shifts 74 22.4 82 30.6 156 26.0
Total 331 100.0 268 100.0 599 100.0
chi2 = 5.221; p<0.05

Sex
Economic sector Females Males Total

No. % No. % No. %

Economic sector
Administration 58 17.5 34 12.7 92 15.4
Assets and securities 11 3.3 1 0.4 12 2.0
Construction 14 4.2 21 7.8 35 5.8
Education 50 15.1 17 6.3 67 11.2
Trade 12 3.6 17 6.3 29 4.8
Manufacturing 86 26.0 139 52.0 225 37.6
Health service 46 13.9 2 0.7 48 8.0
Transport 18 5.4 22 8.2 40 6.7
Service industry 36 11.0 15 5.6 51 8.5
Total 331 100.0 268 100.0 599 100.0
chi2= 89.337; p <0,001

x – arithmetic mean, Me – median, Mo – modal; s – standard deviation; v – coefficient of variation, min – minimum value,
max – maximum value for the individual characteristics in the whole group
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Table 4 - Structure of the study subjects in terms of systolic blood pressure and gender

Systolic blood pressure Women Men Total
No. % No. % No. %

Optimal pressure 79 23.9 18 6.7 97 16.2
Correct pressure 86 26.0 43 16.0 129 21.5
High correct pressure 63 19.0 56 20.9 119 19.9
Mild hypertension 83 25.1 87 32.5 170 28.4
Moderate hypertension 15 4.5 54 20.2 69 11.5
Severe hypertension 5 1.5 10 3.7 15 2.5

Total 331 100.0 268 100.0 599 100.0

Table 5 - Structure of the study subjects in terms of diastolic blood pressure and gender

Diastolic blood pressure Women Men Total
No. % No. % No. %

Optimal pressure 98 29.6 41 15.3 139 23.2
Correct pressure 111 33.5 67 25.0 178 29.8
High correct pressure 36 10.9 39 14.6 75 12.5
Mild hypertension 61 18.4 62 23.1 123 20.5
Moderate hypertension 20 6.0 43 16.0 63 10.5
Severe hypertension 5 1.5 16 6.0 21 3.5

Total 331 100.0 268 100.0 599 100.0

Table 6 - Structure of the study subjects by diastolic blood pressure and job type (white-collar/blue-collar)

Diastolic blood pressure White-collar Blue-collar Total
No. % No. % No. %

Severe hypertension 4 1.1 11 5.1 15 2.5
Moderate hypertension 31 8.1 38 17.5 69 11.5
Mild hypertension 105 27.4 65 29.9 170 28.4
High correct pressure 78 20.4 41 18.9 119 19.9
Correct pressure 95 24.9 34 15.7 129 21.5
Optimal pressure 69 18.1 28 12.9 97 16.2

Total 382 100.0 217 100.0 599 100.0

chi2= 27.720; p<0.001

Table 7 - Structure of study subjects by systolic blood pressure (RRS) and job type (white-collar/blue-collar)

Job type
RRS White-collar Blue-collar Total

No. % No. % No. %

Yes 140 36.6 114 52.5 254 42.4
No 242 63.4 104 47.5 345 57.6

Total 382 100.0 217 100.0 599 100.0

chi2= 13.915; p<0.001
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Optimal and correct diastolic blood pressure oc-
curred significantly more often among white-collar
than blue-collar workers (chi2=14.918, p<0.01). Se-
vere and moderate diastolic hypertension was ob-
served significantly more frequently among blue-
collar workers. Mild hypertension was almost
equally prevalent in both categories, whereas high
correct RRD was more widespread among blue-
collar workers, just like hypertension – table 8.
No statistically significant difference occurred

between the job type (white-collar/blue-collar) and
diastolic hypertension (p>0.05). Diastolic hyper-
tension was observed among white-collar and blue-
collar workers with similar frequency (32% and
39%) – table 9.
Statistical analysis indicated a statistically signif-

icant difference in the prevalence of general hyper-
tension, systolic hypertension and diastolic hyper-
tension as well as both types of hypertension
among males and females in the white-collar cate-
gory (p<0.25; p<0.01; p<0.001). It was observed
that each type of hypertension was significantly
more common among male study subjects. Howev-

er, there was no statistically significant difference
in this field between males and females in the blue-
collar job category concerning any type of hyper-
tension (p>0.05). Regardless of the job category,
males tended to suffer significantly more often
from systolic hypertension (p<0.01), both hyper-
tension types combined (p<0.001) and general hy-
pertension (p<0.001) – tables 10, 11.
A comparison of blue-collar and white-collar

workers (males and females included) indicated
that diastolic hypertension was significantly more
prevalent among blue-collar workers (15.7%) than
among white-collar workers (11.5%) – p>0.05.
Nevertheless, both types of hypertension taken to-
gether (RRS + RRD) occurred more often among
white-collar workers (p<0,01), The respective per-
centage amounted to 2.3% and 6.2%. We did not
find any statistically significant differences in hy-
pertension prevalence between blue-collar and
white-collar females (p>0.05), whereas diastolic
hypertension prevalence was higher in white-collar
(12.5%) than in blue-collar workers (p<0.01). Gen-
erally, hypertension (RRS + RRD) occurred signif-
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Table 8 - Structure of study subjects by diastolic blood pressure (RRD) and job type (white-collar and blue-collar)

Job type
RRD White-collar Blue-collar Total

No. % No. % No. %

Severe hypertension 8 2.1 13 6.0 21 3.5
Moderate hypertension 35 9.2 28 12.9 63 10.5
Mild hypertension 79 20.7 44 20.3 123 20.5
High correct pressure 41 10.7 34 15.6 75 12.5
Correct pressure 126 33.0 52 24.0 178 29.8
Optimal pressure 93 24.3 46 21.2 139 23.2

Total 382 100.0 217 100.0 599 100.0

chi2= 14.918; p<0.001

Table 9 - Diastolic hypertension and job type (white-collar/blue collar)

Job type
RRD White-collar Blue-collar Total

No. % No. % No. %

Yes 122 32.0 85 39.2 254 42.4
No 260 68.0 132 60.8 345 57.6

Total 382 100.0 217 100.0 599 100.0

chi2= 3.201; p>0.05
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icantly more frequently (p<0.01) among blue-collar
workers (54.4%) than among white-collar workers
(43.2%) – table 12.
Our statistical analysis confirmed a statistically

significant difference in hypertension prevalence
among representatives of various employment sec-
tors (p<0.01). Hypertension was most common in
the construction industry (the fraction was 0,48, so
it concerned almost half of the study subjects) fol-
lowed by manufacturing (fraction: 0,36) and trade
(0,34). Hypertension occurred significantly more
often among construction workers than in the fol-
lowing sectors: administration, property markets
and financial services, education, healthcare and

service industry (p<0.05; p<0.01). There was no sig-
nificant difference in hypertension prevalence in the
following sectors: administration, assets and securi-
ties, construction, education, trade, manufacturing,
health services, transport, service industry (p>0.05),
while it was significantly higher among workers in
the manufacturing sector compared to the afore-
mentioned sectors (p<0.05; p<0.01) – table 13.
A comparison of all employment sectors com-

bined did not give a statistically significant differ-
ence in the prevalence of overweight and obesity in
the following sectors: administration and health
care, education and manufacturing, construction
and manufacturing (p<0.05) – table 14

530

Table 10 - Hypertension prevalence by job type and sex

Hypertension Blue-collar White-collar Total
Females Males Females Males Females Males
(No.=63) (No.=154) (No.=268) (No.=114) (No.=331) (No.=268)
No. % No. % No. % No. % No. % No. %

RRS 6 9.5 28 18.2 25 9.3 19 16.7 31 9.4 47 17.5
RRD 1 1.6 4 2.6 11 4.1 14 12.3 12 3.6 18 6.7
RRS+RRD 18 28.6 61 39.6 54 20.2 42 36.8 72 21.8 103 38.4

Total 25 39.7 93 60.4 90 33.6 75 65.8 115 34.8 168 62.7

Table 11 - Comparison of males and females for hypertension prevalence depending on job type

Comparison: Females/males
Hypertension Blue collar White-collar Total

chi2 test value significance (p) chi2 test value significance (p) chi2 test value significance (p)

RRS 2.536 p>0.05 4.226 p<0.05 8.732 p<0.01
RRD 0.002 p>0.05 8.742 p<0.01 2.974 p>0.05
RRS+RRD 2.354 p>0.05 11.845 p<0.001 19.925 p<0.001

Total 0.016 p>0.05 66.047 p<0.001 46.395 p<0.001

Table 12 - Comparison of hypertension prevalence between blue-collar and white-collar workers (for total population and
males and females separately)

Comparison: blue collar/white collar
Hypertension Females Males Total

chi2 test value significance (p) chi2 test value significance (p) chi2 test value significance (p)

RRS 0.002 p>0.05 0.104 p>0.05 2.104 p>0.05
RRD 0.345 p>0.05 8.319 p<0.01 5.230 p<0.05
RRS+RRD 2.126 p>0.05 0.212 p>0.05 8.507 p<0.01

Total 0.837 p>0.05 0.369 p>0.05 6.945 p<0.01
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The research has shown that 67.7% of the study
group members were characterised by excessive
body weight; the sample was dominated by people
who were overweight (44.9%), whereas those with
obesity accounted for 22.8% of total respondents.
It was also found that women had a normal body
weight significantly more frequently than men,
while the latter are more prone to develop condi-
tions of overweight or obesity – especially to I and
II degree. A statistically significant, weak correla-
tion between BMI and the gender of respondents

was observed (chi2 = 38.013, p<0.001, C = 0.24).
The structure of the respondents in terms of gen-
der and BMI values is shown in table 15.
Analysis of the relationship between BMI and

age of the respondents indicated a statistically sig-
nificant correlation between the measured traits
(chi2=33.330, p<0.001). The incidence of over-
weight and obesity, expressed by means of frac-
tions, increased with the respondents’ age, reaching
in the case of the oldest respondents respectively
0.46 (overweight) and 0.32 (I degree obesity ). It is
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Table 13 - Hypertension prevalence in the study sample by employment sector

Employment sector Hypertension Total
Yes No

Administration No. 23 69 92
F 0.25 0.75 1.00

Assets and securities No. 2 10 12
F 0.17 0.83 1.00

Construction No. 17 18 35
F 0.49 0.51 1.00

Education No. 13 54 67
F 0.19 0.81 1.00

Trade No. 10 19 29
F 0.34 0.66 1.00

Manufacturing No. 82 143 225
F 0.36 0.64 1.00

Health services No. 6 42 48
F 0.13 0.87 1.00

Transport No. 12 28 40
F 0.30 0.70 1.00

Service industry No. 10 41 51
F 0.20 0.80 1.00

chi2= 26.013; p<0.01

Table 14 - Structure of respondents in terms of gender and BMI levels

BMI Women Men Total
No. % No. % No. %

Underweight 2 0.6 2 0.8 4 0.7
Normal 138 41.7 51 19.0 189 31.6
Overweight 131 39.6 138 51.5 269 44.9
Obesity I 49 14.8 62 23.1 111 18.5
Obesity II 7 2.1 13 4.8 20 3.3
Obesity III 4 1.2 2 0.8 6 1.0

Total 331 100.0 268 100.0 599 100.0
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worth noting that the incidence of II and III de-
gree obesity is similar in all age groups (figure 1).
A statistically significant correlation between

BMI and systolic blood pressure levels was found

(chi2=99.634, p<0.001, C=0.38), as well as between
BMI and diastolic blood pressure (chi2=66.204,
p<0.001, C=0.32). In both cases, the subjects with
BMI indicating overweight or obesity were more
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Table 15 - Prevalence of overweight and obesity in the study sample by employment sector

Employment sector BMI Total
Normal Owerweight Obesity

Administration No. 29 44 19 92
F 0.32 0.48 0.20 1.00

Assets and securities No. 4 6 2 12
F 0.33 0.50 0.17 1.00

Construction No. 8 14 13 35
F 0.23 0.40 0.37 1.00

Education No. 28 28 9 67
F 0.42 0.42 016 1.00

Trade No. 8 13 8 29
F 0.28 0.44 0.28 1.00

Manufacturing No. 58 108 59 225
F 0.26 0.48 0.26 1.00

Health services No. 23 19 6 48
F 0.48 0.40 0.12 1.00

Transport No. 13 19 8 40
F 0.32 0.48 0.20 1.00

Service industry No. 20 18 13 51
F 0.39 0.35 0.26 1.00

chi2= 23.053; p>0.05

Figura 1 - Relationship between BMI level and age in the study group
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prone to developing hypertension than the patients
with standard body weight (figures 2, 3). It was ob-
served that both systolic and diastolic blood pres-
sure correlated with age (p<0.001).
Analysis of the study group, which was based on

waist circumference, showed that 35.3% of the
subjects were overweight and a further 28.7% had
abdominal obesity. The structure of the men and

women under study, in terms of their waist cir-
cumferences, is shown in figure 4. A correlation
was also found between waist circumference and
systolic blood pressure of women (R² = 0.1475) –
figure 5, and waist circumference and diastolic
blood pressure of women (R² = 0.1083) – figure 6.
No correlation of this kind was observed in male
subjects.

OVERWEIGHT AND OBESITY AS RISK FACTORS IN HYPERTENSION 533

Figura 2 - Relationship between BMI level and systolic pressure in the study group

Figura 3 - Relationship between BMI level and diastolic pressure in the study group
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Figura 4 - Structure of the women and men studied in relation to their waist circumference

Figura 5 - Relationship between waist circumference and height of systolic pressure of women in the study group

Figura 6 - Relationship between waist circumference and level of diastolic pressure in the study group
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DISCUSSION

According to the data from the NHANES study
(National Health and Nutrition Examination Sur-
vey) it was shown that excessive weight affected
65.7% of the U.S. population, 30.6% of which was
found to be obese, and 5.1% gigantically obese.
The incidence of obesity in Europe is estimated to
be 10-20% in men and 10-25% in women. Accord-
ing to the NATPOL PLUS study, excessive body
weight is a feature of 53% of the Polish population
and the LIPIDOGRAM 2004 study revealed that
48% of men were overweight and 32.78% were
obese, while in case of women, these values were
respectively 39.16% and 31.22%. According to the
WOBASZ national survey, carried out from 2003
to 2005 in the Swietokrzyskie province, 26.5% of
women and 38.6% of men were found to be over-
weight, and respectively 20.5% and 20.4% were
found to be obese (8, 10, 38).
The study showed that the percentage of over-

weight people in the working population of the
Swietokrzyskie province was 44.9% (39.6%
women and 51.5% men), while the percentage of
obese people was 22.8% (18.1% women and 28.7%
men); comparable results were obtained in the
LIPIDOGRAM 2004 study . An increase in the
prevalence of overweight subjects among both
genders can be observed, together with a decrease
in the number of obese women, compared to the
WOBASZ study. Analysis of the research con-
ducted in Poland indicates that the percentage of
people with excessive body weight was lower in
the previous years, compared to the currently ob-
served situation, especially in the case of males.
The percentage of overweight and obesity in men
found by the POL-MONICA Warszawa study
was about 67% in the early 1990’s and increased to
about 72% in 2001, whereas it decreased in the
case of women, falling from about 64% to 60%. A
similar trend was observed with the CINDI-
WHO project, carried out in Lodz in the 18-64
years age group. In the period from 1991 to 2001,
the incidence of overweight in men increased from
37.7% to 41% and obesity from 13.5% to 16.4%;
an opposite trend was observed in women: the
percentage of overweight cases decreased from

32.6% to 26.9% and for obesity the results ranged
from 21.2% to 16.9% (13).
The results of numerous scientific studies con-

ducted in other countries revealed an association
between BMI and arterial hypertension values and
also provided evidence of the influence of obesity
on the development of arterial hypertension (33).
In the HOPE study, where the average value of the
BMI indicator was 28 kg/m², 47% of subjects had
arterial hypertension. A very significant correlation
was observed between visceral obesity and pres-
ence of arterial hypertension. The results on the
NHANES study demonstrated that hypertension
was more frequently the problem of persons with
both increased BMI and waist circumference,
which indicate overweight, than of persons with
the high BMI and normal waist circumference
(27). According to the WOBASZ project, the inci-
dence of hypertension in Poland was about 36%.
Men were more likely to suffer from hypertension
(41%) than women (32.9%), nevertheless optimal
blood pressure values were found only in 12% of
men and 30% of women, while the NATPOL
PLUS study revealed the presence of hypertension
in 29% of the entire population. In the light of the
aforementioned data the results of this study are
not promising, since the average systolic blood
pressure was found to be 135 mmHg, and the aver-
age diastolic pressure 84.3 mmHg. Analysis of the
correlation between blood pressure and gender of
the respondents revealed that 42.4% of the subjects
had increased systolic pressure, but was more char-
acteristic in men (56.4%) than in women (31.1%).
In the case of increased diastolic blood pressure
values, frequencies were respectively 34.6%, 45.1%
and 25.9%. The results obtained in men were espe-
cially worrying. Similar data were forthcoming
from the PENT study, where hypertension was di-
agnosed in 44.2% of the respondents aged 18 years
and more (43% women and 45% men), as well as
from the WISHE study, where hypertension was
diagnosed in 56% of men and 60% of women, nev-
ertheless the study was conducted in a study group
over 65 years of age (16. 26). Hypertension in blue
collars can be attributed, at least in part, to the dif-
ferent life-style and maybe also to the different sex
distribution in the examined population.
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The study also confirmed the existence of a corre-
lation between systolic blood pressure and diastolic
blood pressure values, and BMI values, although the
relationship was stronger in the first case. An in-
creased systolic pressure was observed in 45% of
overweight patients and in 65% of obese subjects,
while diastolic pressure was increased in 37% and
50% of the respondents respectively. Similar results
were obtained in the Skrzypek-Wanha et al study,
where it was observed that the largest percentage of
patients with correct blood pressure values was
found in the group having a BMI <25, while in the
group of obese subjects persons with correct blood
pressure were in a minority (34). Also in the Fram-
ingham study it was demonstrated that 70% of men
and 60% of women suffering from arterial hyperten-
sion were obese, and the NHANES III study con-
firmed the correlation between BMI values and lev-
els of arterial pressure. According to the IDEA
study, abdominal obesity affected 29% of men and
48% of women in the world (29, 35). The
WOBASZ study indicated that in Poland 28.3% of
men and 40.4% of women had developed abdominal
obesity. In the aforementioned studies it was found
out that the percentage of people who were over-
weight and suffering from abdominal obesity was
lower, compared to Poland – in the case of women
the results were respectively 33.6% and 31.5%, while
in the case of men they were 37.3% and 25.4%.
Similarly to the findings of the Nurses’ Health
Study research, the OT indicator correlated signifi-
cantly with blood pressure values in women. How-
ever, no such correlation was observed in men (39).
The results of this study also confirmed the cor-

relation between the levels of arterial blood pres-
sure and the age of the respondents. A similar cor-
relation between the aforementioned variables was
revealed in the research conducted by Maciak et al
and in the Nurses’ Health Study (19, 20).
The results of the studies indicate that special at-

tention should be paid to the need to undertake pre-
ventive action among working people. The aim of
such actions would be to limit the incidence of over-
weight and obesity and, as a result, reduce the conse-
quences, such as obesity-related arterial hyperten-
sion. It is advisable to facilitate the implementation
of occupational health promotion in the workplace.

CONCLUSIONS

The high prevalence of overweight and obesity,
as well as hypertension, is an significant health
problem in the population of people working in the
Swietokrzyskie province;
Statistically significant relationships (p<0.001)

were demonstrated between the incidence of over-
weight and obesity and hypertension in the study
group.
There is an urgent need to take active measures

aimed at the prevention of obesity among occupa-
tionally active people, which can reduce the risk of
hypertension.
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