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SUMMARY

Introduction: Today’s lifestyle is characterized by increased intake of calories with reduced physical activity, which benefits a real epidemic of
obesity in the population. The increase in the prevalence of hypertension in the population follows a significant increase in the prevalence of
obesity. Parallel to the trend of increasing the number of older population with increased cardiovascular disease. The aim of our study was to
determine the value of body mass index and determine the correlation of obesity and arterial hypertension. Material and methods: The study
was conducted in family medicine Clinic of the Primary Health Care Center Zenica. Out of 600 patients of both sexes aged over 18 years, rando-
mly are formed groups of 188 patients with hypertension and 189 patients without hypertension of the same gender and same age. The study
included patients with primary or essential hypertension, and excluded patients with secondary hypertension, hypertension due to renal disease,
pheochromocytoma, coarctation of the aorta, as a result of taking oral contraceptives, corticosteroids, and cocaine. We used the method of ant-
hropometric measurements (body weight, body height from which is calculated the body mass index) measurement of blood pressure with the
statistical data processing at the significance level of p <0.05. Results and discussion: The increased value of BMI in the sample with hypertension
are present in much higher percentage (87.23%), compared to the tested sample without hypertension (60.10%). In patients with hypertension,
the highest percentage (51.06%) of the respondents has the BMI in range between 25 and 30, then BMI in the range between 30 and 35 (25%).
BMI of 35-40 have 6.38% of patients, and 3.72 patients BMI over 40. In patients without hypertension was significantly smaller percentage of
respondents in the previous group (39.15%) with a BMI in the range 25-30, then BMI in the range between 30 and 35 (18.51%). BMI of 35-40 had
3.17% of respondents, and 1.05% of patients had BMI over 40. Correlation between groups of patients with and without hypertension compared
to the value of BMI indicate the presence of strong positive correlation (Rho = 0.737). Correlation between groups of subjects with hypertension
and without hypertension compared to triglycerides was statistically significant (Rho = 0.123)
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1. INTRODUCTION

just a problem of developed countries, but it has become

In overweight people there is an increased relative risk
of hypertension, hypercholesterolemia and diabetes mel-
litus (1). The Framingham study estimates that obesity
may be responsible for 26% of cases of hypertension in
men and 28% in women (2). Persistent obesity directly
raises blood pressure and makes its control more difficult
by interfering with the effectiveness of antihypertensive
drugs (3). In contrast to this, loss of body weight leads
to lower blood pressure (4, 5), which is important in the
prevention and treatment of hypertension (4). For every
kilogram lost, systolic and diastolic blood pressure de-
creases by about 0.5 to 2 mmHg (5).

Obesity is a major health problem in developed coun-
tries, and because of its high frequency we are talking
about the epidemic of obesity (6). Obesity is no longer
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an increasing problem in developing countries. It is es-
timated that worldwide there are 1.1 billion adults and
10% of children who are overweight (7). Recent epide-
miological studies suggest that according to the number
of lost days of healthy life, obesity is among the top ten
risks among mass non-communicable diseases (8, 9, 10,
11, 12). Research conducted in the Republic of Serbia
(13) showed a significant association between systolic
and diastolic blood pressure values and the body mass
index, especially in patients over 60 years of age, increas-
ing value of systolic decreases diastolic blood pressure
and increases the value of glucose and lipids in the blood.

Studies in Africa suggest that the prevalence of hy-
pertension in urban population is 21.3% and it is associ-
ated with body mass index (14). Research conducted in
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France in 2003 indicates that the prevalence of obesity is
29%; prevalence of hypertension was 24.7% in men, and
22.1% in women, while obesity is cited as a key factor for
hypertension (15).

Arterial hypertension, by definition, means the mea-
sured value of pressure above normal, at least three times
in two different time periods. Normal values are con-
sidered to be up to 140/90 mmHg, while optimal values
are up to 120/80 mmHg. Timely and proper treatment
of hypertension undoubtedly can extend life expectancy
and significantly contribute to the success of primary
and secondary prevention of cardiovascular disease, and
contribute to a better quality of life (16, 17). Arterial hy-
pertension is more than high blood pressure. It is not just
a cardiovascular risk factor and highly prevalent chronic
disease. Arterial hypertension is, as said by Hymann and
Pavlik (18) barometer of efficient education of the popula-
tion as general indicator of successful health care in the
country. Arterial hypertension is a major independent
factor of morbidity and mortality, and this was confirmed
by the results of Murray and Lopez (19), where it is in the
former socialist economies listed as the third risk factor
for the lost years of life, just after smoking and alcohol.

2. RESEARCH GOALS

o To determine the value of body mass index of
respondents.
o To correlate obesity and arterial hypertension.

3. MATERIAL AND METHODOLOGY

3.1. Material

The study was conducted in the outpatient Clinic of fam-
ily medicine at the Primary Health Care Center Zenica. Out
of 600 patients of both sexes aged over 18 years we formed
randomized groups from 188 patients with hypertension
and 189 patients without hypertension of same gender and
age. The study involved patients with primary or essential
hypertension, and excluded patients with secondary hyper-
tension, hypertension due to renal disease, pheochromo-
cytoma, coarctacio aorta, hypertension as a result of oral
contraceptives use, corticosteroids, and cocaine.

3.2.Methods

Anthropometric measurements

Body mass index was calculated based on the relation-
ship between body weight and body height: body weight
(kg)/body height (m?). Body height (cm) is measured
with anthropometer three times and the mean value was
calculated. Weight (kg) is measured at the decimal scale
(100 grams of tolerance), which is calibrated before the
measurement. Measurement is done with as few clothes
as possible three times and then is calculated the mean
value.

General physical examination

We performed a general physical examination with
measurement of blood pressure (three consecutive
measurements taken and mean value calculated). The
measured values were categorized according to the in-
structions of the World Health Organization, with hy-
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pertension marked as blood pressure that was > 140/90
mmHg, and then categorized (8):
o 'The first stage-mild hypertension: systolic BP of
140-159 mmHg and diastolic BP 90-99 mmHg;
o Second stage-moderate hypertension: systolic
160-179 mmHg, and 100-109 mmHg diastolic BP;
o Thethird stage—severe hypertension: systolic 180-
209 mmHg and 110-119 mmHg diastolic BP, and
o  Fourth stage-very severe hypertension: systolic >
210 mmHg and diastolic BP > 120 mmHg).
Statistical analysis
Data were entered into for this purpose created form
for data entry made in MS Access and then imported into
the statistical software package SPSS 15.0 and MS Excel
2003, where after the definition of variables statistical
data processing is done. The results are presented in the
appropriate number of tables and figures, statistically
analyzed by descriptive statistics. In order to test statisti-
cal significance among the surveyed groups we used the
Student t-test, Chi square test at significance level p<0.05.

4. RESULTS

In a prospective study performed in the outpatient
Clinic of family medicine at the Primary Health Care
Center Zenica out of 600 examined patients of both sexes
aged 18 years and older we randomly formed groups of
188 patients with hypertension and 189 patients without
hypertension.

The multiple structure of the sample

Gender structure of the sample with hypertension and
without hypertension is presented in Table 1.

From the total number of respondents (377) 105 of
them or 27.9% were male, and 272 or 72.1% females.

Gender
Group Male Female
n % n % n %
With hypertension 64 61% 124  46% 188 50%
Without hypertension 41 39% 148  54% 189 50%
Total 105 100% 272 100% 377 100%

Total

Table 1. Gender structure of the sample with hypertension
and without hypertension

Professi With Without Total
rotes sion/ hypertension  hypertension
Education level

n % n % n %
Elementary 6 3% 28 15% 34 9%
school
Second_ary 7 2% 61 32% 68 18%
education

College degree 47 25% 14 7% 61 16%
Higher education 22 12% 24 13% 46 12%
Housewife 100 53% 37 20% 137 36%

Retired 3 2% 20 11% 23 6%
No answer 3 2% 4 2% 8 2%
Total 188 100% 189  100% 377  100%

Table 2. Profession/education level of the sample with and
without hypertension
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Out of the total number of patients the largest number
(36%) were housewives, then with secondary education
(18%), college degree (16%), 12% with higher education,
elementary school 9% (Table 2).

Anthropometric characteristics of patients-BMI

Based on measured height and body weight was calcu-
lated body mass index BMI, in patients with and without
hypertension (Table 3).

BMI value With hypertension WithouF Total
hypertension
kg/m? Number (%) Number (%) Number (%)
below 18 1(0.53) 5(2.64) 6 (1.59)
18-20 2 (1.06) 3(1.58) 51.32)
20-25 21(11.17) 61 (32.27) 82 (21.75)
25-30 96 (51.06) 74 (39.15) 170 (45.09)
30-35 47 (25.00) 35(18.51) 82 (21.75)
35-40 12 (6.38) 6 (3.17) 18 (4.77)
over 40 7(3.72) 2 (1.05) 9(2.38)
Missing data 2 (1.06) 3(1.58) 5(1.32)
Increased

Increased BMlin  Increased BMI in ;
TOTAL 87.23% patients  60.10% patients o I /3:33%
patients

Table 3. BMI values in patients with and without hypertension

Increased value of BMI in the sample with hyperten-
sion are present in much higher percentage (87.23%),
compared to the tested sample without hypertension
(60.10%). In patients with hypertension, BMI was in the
range >40 kg/m? (3.72%) and 25-30 kg/m? (51.06%), while
in 25% the BMI was 30-35 kg/m?. In subjects without
hypertension was significantly smaller percentage of re-
spondents in the previous group (39.15%) with a BMI in
the range of 25-30, then in the range of BMI between 30
and 35 (18.51%). BMI of 35-40 had 3.17% of respondents,
and 1.05% of patients has a BMI over 40.

Correlation between groups of patients with hyperten-
sion and without hypertension compared to the value of
BMI indicate the presence of strong positive correlation
(Rho = 0.737). The mean value of BMI was presented in
the following table (Table 4).

BMI With hypertension Without hypertension
Mean 28.9862 26,4549
Std. Deviation +4.79422 +5,00585

t-test (= 0.05) 0.0471 p>0.05 Sig.

Table 4. The mean value of BMI in patients with and without
hypertension

Mean BMI values were different between the two
groups (with and without hypertension). In both groups
of patients, values are elevated, and somewhat higher in
the group of patients without hypertension.

5. DISCUSSION

Excess body weight and obesity are the first conse-
quences of nutritional transition and the etiologic agent
of mass non-communicable diseases (Anonymous 2002,
2003;2005). Around 690 million people worldwide suffer
from hypertension. At least three million people a year
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die directly from the consequences of hypertension, while
hypertension contributes to many other fatal cases (20).
These and similar studies in this area are few, and this
research will contribute to clarify the need for preven-
tion activities in terms of lifestyle changes in the field of
nutrition and obesity prevention.

The study was conducted in family medicine Clinic
of the Primary Health Care Center Zenica. Out of 600
patients of both sexes aged 18 years and older we ran-
domly formed group of 188 patients with hypertension
and 189 patients without hypertension of the same gender
and age. The study included patients with primary or
essential hypertension, and excluded patients with sec-
ondary hypertension, hypertension due to renal disease,
pheochromocytoma, and coarctation of the aorta, as a
result of taking oral contraceptives, corticosteroids, and
cocaine. Conducted are anthropometric measurements
and general physical examination with measurement of
blood pressure. Body mass index is computed based on
the relationship between body weight and body height:
body weight kg / body height m*. Performed are three
consecutive measurements of blood pressure and mean
value is calculated. The measured values were categorized
according to the WHO instructions, whereby the hyper-
tension is marked as blood pressure equal to or greater
than 140/90 mmHg. (16, 17).

The increased value of BMI in the sample with hyper-
tension are present in much higher percentage (87.23%),
compared to the tested sample without hypertension
(60.10). This is much more than in research conducted
in Croatia by Heim and colleagues (18, 21). Their study
showed that in the adult population are a little bit more
than a fifth of obese ones.

In patients with hypertension, the highest percentage
(51.06%) of patients has the BMI in range between 25 and
30, then BMI in the range between 30 and 35 (25%). BMI
of 35-40 have 6.38% of patients, and 3.72 patients over 40.

In the group of patients without hypertension there
was a significantly smaller percentage of respondents
compared to the previous group (39.15%) with a BMI in
the range of 25-30, then BMI in the range between 30 and
35 (18.51%). BMI of 35-40 had 3.17% of patients, and 1.05
patients has a BMI over 40.

Contribution of obesity that we obtained in our study
is considerably higher than the values that were recorded
in the European Union (www.iotf.org). Between 36%
and 53% of men is overweight in the European Union.
The highest percentage was recorded in Germany (52.9;
2002), Greece (51.1%; 1994-1998), Slovakia (49.7%; 1992-
1999) Czech Republic (48.5%; 1997/98), etc. The lowest
percentage was in Estonia (35.5; 1994-1998) and France
(37.4,2003). The percentage of women who are overweight
is lower, ranging from 24% (France, 2003) up to 37%
(Greece, 1994-1998) (18, 19, 20, 21).

According to WHO data in Europe is obese one third
of adults (130 millions). The average BMI was 26.5 kg/m?,
while the index in Croatia in 2003 amounted to 29.93 kg/
m? (18) and in our study the mean BMI in patients with
hypertension was 28.98 kg/m?, while in patients without
hypertension was 26.45 kg/m?.
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Mean values of body mass index in both groups of
patients were increased, while the group of patients with
hypertension significantly higher than the group without
hypertension. Tests of significance show that there is a sta-
tistically significant difference observed between groups.

There was a negative correlation between groups of
patients with hypertension and without hypertension
in relation to the BMI value (Rho = 0.22). Correlation
between groups of patients with hypertension and
without hypertension according to the value of BMI is
determined the presence of strong positive correlation
(Rho = 0.737). Noting that the study of BMI in elemen-
tary school Jusupovic (2001) found obesity in 15.2% of
children without implementation of any preventive ac-
tion this large percentage of obesity in this population
group could be expected. All this is consistent with the
results of ATTICA study conducted in Greece, which
confirmed the results of previous studies that obesity is
associated with various cardiovascular risk factors such
as diabetes, hypertension, and hypercholesterolemia, as
is the case in our research. Panagiotakos et al. (22) noted
that obese people were less educated, often with seden-
tary lifestyle, higher consumption of alcoholic beverages,
they were prone to unhealthy diet and had the classic
cardiovascular risks. Our studies agree with recently
published results of the TROPHI (Trial of Preventing
Hypertension) study, which showed that 84% of patients
with hypertension have excess body weight. According
to data of Framingham Heart Study 78% of hypertension
in men and 65% of women can be attributed to obesity.
There is a linear correlation with BMI, systolic and dia-
stolic blood pressure.

The fact that the 3% of patients with hypertension and
5% without hypertension stated that obesity has no effect
on the health speaks among other things, about the need
for preventive work in order to increase level of health
culture. Total cholesterol values in patients with hyper-
tension for 57.97% of the cases were increased, which
is much higher than in patients without hypertension,
2.32%. Correlation between groups of patients with hy-
pertension and without hypertension compared to HDL
indicate the presence of strong negative correlation (Rho
= 0.152), while compared to LDL was not statistically
significant (Rho = 0.018). Correlation between groups
of patients with hypertension and without hypertension
compared to triglycerides was statistically significant
(pc = 0.123).

6. CONCLUSION

The increased value of BMI in the tested sample with
hypertension are present in much higher percentage
(87.23%), compared to the tested sample without hyper-
tension (60.10%) with the existence of strong positive
correlation (Rho = 0.737).

The mean value of the BMI in patients with hyperten-
sion was 28.98 kg/m?, while in those without hyperten-
sion 26.45 kg/m?.
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