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ABSTRACT

Aim To determine the significance of obesity as a risk factor in 
high school population with hypertension.

Methods Testing was conducted during the school year 2006-2007 
on a sample of 1121 students, 15-18 years of age (306 boys and 
815 girls) from three high schools in Zenica (Grammar School, 
Teacher Training High School and Secondary School for Nurses). 
Increased relative risk factor with reliability coefficient that points 
to the significance of the correlation of risk factors and develo-
pment of a disease was examined using analytical epidemiological 
research methods and statistical analysis (the linear correlation co-
efficient, χ2 test, and the relative risk ) .

Results Obesity, e.g.  Body Mass Index  (BMI) ≥ 95  was found in 
15 (5%) boys and 57 (7%)  girls. Increased relative risk of develo-
ping essential arterial hypertension was found in obese boys (RR= 
9.00 ) and girls (RR= 2.66) with the coefficient of reliability which 
pointed to the significance of the relationship between obesity and 
arterial hypertension morbidity.

Conclusion Obesity is a significant risk factor for the occurrence 
of essential arterial hypertension in boys and girls. Monitoring the 
nutritional status of youth, regular systematic medical examinati-
ons with measuring tension and implementing measures to control 
nutrition, are important preventive public health tasks.
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INTRODuCTION 

On the basis of evidence of the development of 
hypertension it is obvious that essential hyperten-
sion is also diagnosed among youth (1). Obesity is 
one of the leading risk factors for the development 
of hypertension and cardiovascular disease. Global 
obesity rate is increasing, both in developed and 
developing countries (2). Ignoring children´s and 
adolescent´s obesity threatens the health of the car-
diovascular system in child and adolescent popula-
tion, and it is likely to lead to a serious public health 
problem in the future (3). Research by Canadian au-
thors show early effects of increased body weight, 
lack of physical activity, positive family history of 
hypertension and socio-economic instability on the 
values of the blood pressure (4). Early interventions 
in reducing child obesity could, among other thin-
gs, reduce the risk of developing high blood pressu-
re and reduce the risk of cardiovascular disease (4). 
According to Chinese authors, the level of systolic 
and diastolic blood pressure increases with age and 
it is strongly positively correlated with Body Mass 
Index (BMI) in boys and girls, and overall inciden-
ce of relatively high blood pressure was 24.07% in 
boys and 23.36% in girls (5).
Prevalence of isolated systolic hypertension was 
6.9% in young men and 2.3% in young women 
according to French authors (6). Croatian au-
thors, Contosic and colleagues, have found the 
prevalence of systolic arterial hypertension of 
8.6% and the prevalence of diastolic arterial 
hypertension of 2.1% in boys aged 18 years (7). 
Peters and colleagues have published the data 
that hypertension affects more than 35,0000 U.S. 
children and adolescents, therefore raising con-
cerns that the increased blood pressure in chil-
dhood extends in the adulthood, which imposes 
measures for the detection and treatment of blood 
pressure in childhood (8).
In recent years, prolonged increased blood pressu-
re becomes the subject of intense research in the 
pediatric and adolescent age, because elevated blo-
od pressure in adults leads to pathological changes 
on the blood vessels of the heart, brain, kidneys 
and other organs and tissues. It is now generally 
accepted that the adult hypertension originates 
from the period of childhood and adolescence (9). 
Prognosis of untreated arterial hypertension results 
in subsequent pathological changes on the blood 
vessels of the heart, brain, kidneys and other or-

gans and tissues, leading to their impaired function. 
Measurement of arterial blood pressure and study 
of arterial hypertension in children and adolescents 
is appropriate, justified and useful for prospective 
studies, which would attempt to answer the que-
stion of child´s and adolescent´s flow of essential 
hypertension in adult life at a later age (10, 11).
Most common cardiovascular disease in the obe-
se population is arterial hypertension, which, af-
ter a certain period of time leads to left ventricu-
lar hypertrophy, often associated with dilatation, 
diastolic dysfunction, and abnormal heart rhythm 
and generalized atherosclerosis (12). Obesity is 
a known risk factor in hypertonic patients due to 
the negative cellular, endocrine and organic influ-
ences, especially in women up to 40 years of age 
( 13). The pathogenesis of arterial hypertension 
in obesity is complex. Among the earliest known 
factors are hemodynamic factors.
Metabolic factors that lead to arterial hyper-
tension in obese population, insulin being on a 
vital place, are mostly in the center of research 
today (9). This hypothesis was posed by Di-
eterle in 1967 for the first time, while Ferra-
nnini gave detailed explanation in 1987 (9). 
The aim of this study was to determine the asso-
ciation between essential arterial hypertension, 
increased body weight and BMI in high school 
population in Zenica city.

PATIENTS AND METhODS

Study was conducted on a sample of 1121 res-
pondents of three high schools in Zenica (Gram-
mar School, Teacher Training High School and 
Secondary School for Nurses), during the school 
year  2006/2007, which included 306 boys and 
815 girls, 15 to 18 years of age. Each student had 
a written consent of a parent or guardian for their 
being subjected to the research. The Ethical Co-
mmittee of the Pedagogical Institute of Zenica 
municipality had given approval to conduct the 
research in those schools. 
Systolic and diastolic arterial blood pressure was 
measured by mercury sphygmomanometer (Riva-
Rocci, 0197 CE WOMD Wenzhou, China), with the 
appropriate cuff width and length, which covered 
2/3 forearm and with free access to cubital pit (1).
In order to eliminate factors of effort and excite-
ment that significantly affect the current level of 
arterial tension in respondents (“situational hyper-
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tension”), each respondent rested for half an hour, 
brief interview was conducted and then they were 
prepared for measurement. If elevated tension had 
been found, measurement was repeated three ti-
mes, at intervals of 10 minutes, and the average 
value was taken as the relevant one. Among the 
respondents who, after the first measurement had 
tension with the values of >95 percentile pressu-
re distributions for the same age, sex and height, 
the measurement was performed two more times 
within seven days, each time three measurements 
were performed and average value of the pressure 
was taken as the relevant one.
The measurement was performed in the respon-
dent supine position with cubital pit at heart level 
and scale of pressure gauge at the eye level of the 
examiners. Measurement was performed on both 
hands and average value of the pressure was taken. 
The height of the first appearance of a tone after a 
gradual release of pressure in the cuff was taken as 
the level of systolic pressure. The height when the 
tone loses D5, Pahse V by Korkotov was taken as 
the level of diastolic pressure (1). The research did 
not include children who had already been previo-
usly diagnosed with arterial hypertension.
Body weight was measured by means of medical 
decimal scale, with incorporated anthropometry 
used to measure body height (Detecto, USA), 
which was calibrated before the measurements. 
Body weight was measured to the value of a de-
kagram and body height to the nearest centimeter. 
Respondents were measured after physiological 
bowel and bladder discharge. They were measu-
red barefoot, in their underwear. The value of the 
weight of the underwear was deducted from the 
measured values   of body mass (10).
The nutritional status of respondents was deter-
mined by calculating the body mass index (BMI), 
which was obtained by dividing weight in kilo-
grams by the square of body height in meters 
(10,11). In this research the percentile value BMI 
≥ 15 to BMI <85 were marked as (physiologi-
cal) normal body weight, BMI ≥ 85 percentile 
to BMI <95 percent as of those with increased 
body weight, and BMI ≥ 95 percentile as obesi-
ty. Prevalence of frequency, coefficient of linear 
correlation (r) at a significance level of 0.01, χ2 
test  for  p<0.05, and the relative risk (RR) were 
used as statistical parameters.

RESuLTS

Obesity for BMI> 95 was found in 15 (5%) 
boys and 57 (7%) girls aged 15-18 years. 
Systolic blood pressure in the total sample of 
boys and girls correlated significantly with BMI      
(r=0.278) and body mass (r=0.439) (p<0.01). 
Diastolic blood pressure in the total sample of 
boys and girls correlated significantly with BMI 
(r=0.252) and body mass (r=0.258) (p<0.01). 
Systolic blood pressure in the total sample of 
boys showed mild degree (small) correlation (+/-
.20 to 0.40) with BMI (r=0.329) and body mass 
(r=0.398) (Table 1).
Diastolic blood pressure in the total sample of 
boys showed mild degree (small) correlation (+ 
/ - .20 to 0.40), with BMI (r=0.238) and body we-
ight (r=0.283) (Table 1).
Systolic blood pressure in the total sample of 
girls showed mild degree (small) correlation (+ 
/ - .20 to 0.40) with BMI (r=0.296) and body we-
ight (r=0.302) (Table 1).

Boys Girls
Systolic 
pressure 

Diastolic 
pressure p Systolic 

pressure 
Diastolic 
pressure p

Body 
weight 0,398* 0,283* 0.0001 0,302* 0,231* 0.0001

Body mass 
index 0,329* 0,238* 0.0001 0,296* 0,259* 0.0001

Table 1. The correlation between values of blood pressure and 
measured parameters for the total sample of boys and girls

*significant correlation

Diastolic blood pressure in the total sample of 
girls showed mild degree (small) correlation (+ 
/ - .20 to 0.40) with BMI (r=0.259) and body we-
ight (r=0.231) (Table 1).
There was a positive linear increase of  prevalen-
ce of arterial hypertension in relation to the linear 
increase in obesity, expressed as BMI (0 <r <+1). 
There was a statistically significant difference in 
the occurrence of arterial tension between the pa-
tients with hypertension and a group of those who 
were physiologically proper tension (p<0.05). The 
relative risk of the increased rate of arterial hyper-
tension in obese respondents was 9.00 (p=0.01), 
indicating that there was a 9 times greater risk of 
developing hypertension in obese boys than in 
those of normal weight (OR=12.6)  (Table 2).
Based on the statistical analysis of the number of 
respondents with hypertension and the number of 
respondents who were normotensive in relation 
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to nutritional status, among girls there was a sta-
tistically significant difference in the occurrence 
of arterial hypertension between the two groups 
(p<0.05). The relative risk of increased morbidity 
rate of arterial hypertension in obese respondents 
was  RR=2.6667 (p=0.03 ) indicating that there 
was a 2.7 times greater risk of hypertension mor-
bidity in obese girls in this age group than in the 
normal weight girls (OR=3.13) (Table 2).

in men aged 18 years (7). Carabajal et al. found 
a significant correlation between hypertension and 
obesity, and suggested measures for the control of 
body weight (16). Januš et. al. (17) have found that 
the prevalence of hypertension in obese children is 
significantly higher than in normal subjects. Sy-
stolic hypertension was found in 0.9 respondents 
and 11.1% in obese respondents (17).
Diastolic hypertension was found in 21.3% of 
obese children and 1.4% of normal weight chil-
dren (17). Research by Canadian authors shows 
early effects of increased body weight, lack 
of physical activity, positive family history of 
hypertension and socio-economic instability on 
the systolic blood pressure (4). According to the 
findings of Chinese authors, the level of systolic 
and diastolic blood pressure had a positive corre-
lation with BMI in boys and girls. The prevalence 
of relatively high blood pressure increased with 
the increase of BMI percentile, and the trend was 
especially pronounced in high BMI percentile (5).
This study has found that obesity is a significant 
risk factor for the occurrence of essential hyper-
tension in boys and girls of age groups from 15 to 
18. There is a relative risk of a high rate of deve-
loping essential hypertension in obese subjects in 
this age group, particularly pronounced in male 
subjects. The results indicate a need for systema-
tic monitoring of blood pressure in adolescents, 
particularly risk groups (obese youth), including 
undertaking of preventive public health measures 
in the prevention of obesity in adolescents.
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SAŽETAK

Cilj  Utvrditi prisustvo gojaznosti kao faktora rizika, te njegovu povezanost s pojavom arterijske hiper-
tenzije kod srednjoškolske omladine.

Metode  Ispitivanje je vršeno tokom 2006/2007. školske godine, na uzorku od 1121 učenika (306 
mladića i 815 djevojaka) tri srednje škole u Zenici (Opća gimnazija, Pedagoška gimnazija i Srednja 
medicinska škola), dobne skupine od 15 do 18 godina starosti. Epidemiološkim analitičkim metodama 
i statističkom obradom podataka (određivanje koeficijenta linearne korelacije ( r ), χ2 test, te relativni 
rizik pojave), ispitan je relativni rizik obolijevanja s koeficijentom pouzdanosti povezanosti faktora 
rizika i obolijevanja od hipertenzije. 

Rezultati  Gojaznost za vrijednost BMI ≥ 95 utvrđena je kod 5% mladića i 7% djevojaka. Kod gojaznih 
mladića (RR=9,00) i djevojaka (RR=2,66) nađen je povećan relativni rizik obolijevanja od esencijalne 
arterijske hipertenzije s koeficijentom pouzdanosti koji ukazuje na značajnost povezanosti gojaznosti i 
obolijevanja od arterijske hipertenzije.

Zaključak  Gojaznost je značajan faktor rizika za pojavu esencijalne arterijske hipertenzije kod mladića 
i djevojaka dobne skupine od 15 do 18 godina. Praćenje uhranjenosti omladine, redovni sistematski 
ljekarski pregledi s mjerenjem tenzije, te provođenje dijetetskih mjera regulacije uhranjenosti, jesu 
značajni preventivni javnozdravstveni zadaci.

Ključne riječi: hipertenzija, gojaznost, faktor rizika, korelacija


