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his study examined cardiovascular risk 
factors among adult male university 
students in Kerman, Iran. 

Materials and Methods: Study populations of 
male university students, enrolled for physical 
education classes during the winter of 2001, at 
the Shahid Bahonar University of Kerman, were 
examined and evaluated. Tthe partial correlation 
coefficient was used to quantify the association 
between body mass index and waist-to-hip cir-
cumference ratio with systolic blood pressure 
and diastolic blood pressure. Linear regression 
analysis was used to assess the influence of body 
mass index and waist-to-hip circumference ratio 
on the variance of systolic blood pressure and 
diastolic blood pressure. 
Results: The prevalence of overweight and obe-
sity was 13.6% and 2.2%, respectively. 45.5% of 
the subjects had normal weight and 38.4% were 
underweight. 11.4% of the participants had 
waist-to-hip circumference ratio (WHR) ≥ 92. We 
found a positive correlation between body mass 
index and waist-to-hip circumference ratio. 
Stepwise linear regression analysis controlled 
for age revealed that both body mass index and 
waist-to-hip circumference ratio were independ-
ently correlated with both systolic and diastolic 
blood pressures. 
Conclusion: The present results suggest that of 
the university students studied, those with either 

higher body mass index or central adiposity dis-
tribution are potential candidates at increased 
risk of hypertension and cardiovascular disease. 
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Introduction 

Nowadays, most people are aware of the 
link between obesity and health risks. It is 
widely believed that cardiovascular disease is 
a major cause of morbidity and mortality 
among obese populations.1,2 It has been 
shown that overweight and obesity are asso-
ciated with increased cardiovascular disease 
risk factors such as, hypertension3,4 and type 
2 diabetes.5 There also exists evidence sug-
gesting that obesity and high blood pressure 
are disorders that are closely linked, particu-
larly when obesity is characterized by a cen-
tral fat distribution.3,6 The evaluation of cen-
tral adiposity by way of the waist-to-hip 
circumference ratio (WHR) has been 
recognized as a substantial component in the 
assessment of cardiovascular disease risk 
factors due to a positive association between 
high WHR and hypertension.4 The 
relationship between overall fat distribution 
and central adiposity with hypertension, 
recognized in middle age, has received little 
attention in young adults. Surprisingly, there 
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prisingly, there is substantially less published 
information about the prevalence of over-
weight, obesity and their associations to hy-
pertension in Iran, particularly among univer-
sity students. It is therefore, the purpose of 
this study to report on the prevalence of 
overweight and obesity and their relationship 
with high blood pressure for the prediction of 
cardiovascular disease risk factors in male uni-
versity students in Kerman, a province in the 
southeast of Iran. 

 

Materials and Methods 
 
Subjects 

Five hundred and thirty seven male univer-
sity students, aged, 18.3 to 29.7, years who 
enrolled for general physical education 
classes during the winter semester of 2001 at 
Shahid Bahonar University of Kerman in 
Kerman, Iran, were recruited to participate in 
the present study. In order to recruit the sub-
jects, students from 30 classes were randomly 
selected. Written informed consent was ob-
tained from all subjects prior to their partici- 
pation in the study. 

 
Anthropometrical measurements  

Anthropometrical measurements were taken 
using standard apparatus with the subjects 
wearing light underwear and without shoes. 
A trained individual took all measurements. 
Weight was measured in the upright position 
with a weighting scale to the nearest 0.01 
kilogram (kg). Each day the scale was cali-
brated with a standard weight. Height was 
measured to the nearest 0.1 cm. All meas-
urements were taken using a non-stretching 
tape. Body mass index (BMI) was calculated 
as weight (kg) divided by height squared (m2) 
to estimate overall body fat distribution and 
was classified into four categories according 
to Baray.7 Thus, underweight was defined as 
BMI < 20.00, normal weight as BMI 20.00 – 
24.99, overweight as BMI 25.00 – 29.99 and 
obesity as BMI ≥ 30.00 Kg/m2. Waist was 
measured horizontally at the level just above 
the uppermost border of the iliac crest. The 

measurement was made at a normal minimal 
respiration.8 Hip was measured as the maxi-
mum circumference over the buttocks.9 Cen-
tral obesity was also calculated and defined on 
the basis of WHR. The cut-off value of central 
obesity was considered ≥ 0.92.10 

 
Blood pressure measurement  

Blood pressure was measured, using the 
standard mercury sphygmomanometer, on the 
right arm with a subject in the upright sitting 
position, following at least 5 min rest. Hyper-
tension was defined as systolic blood pres-
sure (SBP) > 140 mmHg, and diastolic blood 
pressure (DBP) >90mmHg.11 

 
Statistical analyses 

Statistical analysis was carried out using 
the statistical program available in SPSS ver-
sion 9.0. Descriptive statistics for anthro-
pometric characteristics and SBP and DBP 
were calculated. Partial correlation coeffi-
cient was used to quantify the association be-
tween independent variables (BMI and 
WHR) and dependent variables (SBP and 
DBP). Linear regression analysis was used to 
assess the influence of BMI and WHR on the 
variance of SBP and DBP. All tests for statis-
tical significance were two tailed and signifi- 
cance was selected at P-value <0.05. 

 
Results 

Anthropometric and blood pressure charac-
teristics of the subjects are shown in Table 1. 
Based on BMI according to definition used, 
descriptive analysis revealed that 38.4% of 
the study population was classified as under-
weight, 45.8% as normal weight, 13.6% as 
overweight, and 2.2% as obese (Fig. 1). The 
BMI cut-off points for overweight and obe-
sity were ≥ 84th and ≥ 97th, respectively. 
The results revealed that at the WHR cut-off 
point recommended for central obesity in 
men (WHR ≥ 0.92 cm), abdominal adiposity 
was present in 11.4% of the subjects. Partial 
correlation controlled for age revealed strong  
 



  Overweight and obesity in students  57 

International Journal of Endocrinology and Metabolism 

 

Table 1. Descriptive analysis for anthropometrics and blood pressure characteristics 

Variables Median Mean S.D. Range 
Age (y) 21.3 21.7 2.4 18.3 – 29.7 
Height (cm) 175.0 174.6 6.1 157.0 – 193.0 
Weight (kg) 64.0 65.7 11.1 42.3 – 109.5 
Waist (cm) 77.0 78.7 9.2 60.0 – 114.0 
Hip (cm) 91.0 92.0 6.7 58.0 – 117.0 
WHR 0.85 0.85 5.3 0.74 – 1.09 
BMI (kg/m2) 21.1 21.6 3.4 14.5 – 34.2 
SBP (mmHg) 120.0 120.8 13.4 90.0 – 160.0 
DBP (mmHg) 75.0 73.6 9.35 45.0 – 100.0 
WHR = Waist-to-hip ratio; BMI = Body mass index; SBP = Systolic blood pressure;  
DBP = Diastolic blood pressure 
 
.
positive correlation between BMI and WHR (r = 
0.680, P < 0.0001) (Fig. 2).Inspection of the 
data obtained for the hypertension, indicated 
that 33 subjects of the study population 
(4.8%) had systolic high blood pressure, and 
21 (4%) had diastolic high blood pressure. 
Results of the partial correlation coefficient 
controlled for age, indicated a significant 
positive correlation between SBP and DBP 
(r= 0.617, P<0.0001). Likewise, partial corre-
lation revealed that, there were significant 
correlation between the independent and de-
pendent variables. BMI was positively corre-
lated with SBP (r = 0.410, P<0.0001) and 
DBP (r = 0.210, P<0.0001), respectively. 
Similarly, positive correlation was found be-

tween WHR and SBP (r = 0.356, P < 0.0001) 
and between WHR and DBP (r = 0.213, P < 
0.0001).  

Stepwise linear regression models were fit-
ted for each SBP and DBP as the dependent 
variable and BMI and WHR as the independ-
ent variables controlled for age to determine 
the influence of BMI and WHR on the vari-
ance of SBP and DBP. In this study BMI was 
generally correlated with SBP more strongly 
(beta 0.30, SE 0.21, P< 0001) than DBP (beta 
0.13, SE 0.16, P<0.027). Significant results 
also were found for WHR as an independent 
positive correlate to SBP (beta 0.15, SE 
13.50, P< 0.04) and DBP (beta 0.12, SE 
10.16, P< 0.034). 

 

Fig. 2. Relationship between BMI and 
WHR in 537 Kermanian university, r= 
0.680, p<0.0001 
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Fig. 1. Prevalence of overall body fat distribution 
by four categories of body mass index, for male 
Kermanian university students (n = 537) 
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Discussion 
The purpose of this study was to provide 

data on the prevalence of overweight and 
obesity and their associations with hyperten-
sion among male Kermanian university stu-
dents. BMI and WHR were used in the pre-
sent study for two reasons. First, due to sim-
plicity and reproducibility of height, weight, 
hip and waist circumferences measurements 
and second, because both have been recog-
nized as important indicators for estimating 
cardiovascular disease risk factors, in particu-
lar their positive association with hyperten-
sion.12,4 

The results of the present study demon-
strated that the overall prevalence of over-
weight and obesity were 13.6% and 2.2%, re-
spectively. In addition, according to the pre-
sent results, 11.4% of the participants had 
waist-to-hip circumference ratio ≥ 0.92.11 
The principal finding in this study was that, 
the prevalence of obesity among the young 
adult population (18.3 – 29.7 y) was lower 
than those reported in literature. Ajlouni et 
al,13 reported that the prevalence of obesity 
(BMI ≥ 30 kg/m2) among Jordanian adult 
men (25 – 29 y) was 17.8%. In the study 
conducted by Bonora et al,14 to examine car-
diovascular risk profile in 18 and 38 year old 
men, the prevalence of obesity (BMI ≥ 30 
kg/m2) in both groups was 8.5%. In addition, 
comparison between the mean BMI in the 
present study with those in the above-
mentioned studies is also notable. Using the 
same definition for obesity as the present 
study (BMI ≥ 30 kg/m2), in both the 
Ajlouni13 and Bonora et al,14 investigations, 

the mean BMIs were 24.9 kg/m2 and 25.6 
kg/m2, respectively, which are much higher 
than 21.6 kg/m2 , that of the present study. 
However, although comparison with some 
university students in European countries 
may not be entirely justified, because their 
data were collected as answers provided to 
questionnaires,15 the mean BMI in the present 
study is similar to those reported for England 
and France (21.8 kg/m2 and 21.6 kg/m2, re-
spectively), but is less than those in Greece, 
Iceland and Spain (Table 2). 

The results of the present study showed that 
the prevalence of hypertension seem low. 
These are compared with 20.5% of overall 
hypertension with cut-off points of 140 or 90 
mmHg or greater in young subjects aged 15-
24 y.15 

Significant positive association between ei-
ther BMI or WHR and SBP and DBP was 
found in the present study. The independent 
association between BMI and either SBP or 
DBP is in line with previous findings.18,19 
Similarly, the results of this study that de-
scribed the independent relationship between 
WHR and either SBP or DBP are consistent 
with previous reports.19-21 

Surprisingly, however, contrasting results 
have been found in a number of studies.14,22 
Borona et al,14 reported that BMI was an in-
dependent predictor for diastolic blood pres 
sure and not for systolic blood pressure. 
However, they reported that WHR was not an 
independent predictor for either systolic or 
diastolic blood pressures. They argued that 
 

 

Table 2. Comparison of anthropometric characteristics (mean and standard deviation) of university 
students reported in different countries15 

Country  N Age (y) Weight (kg) Height (cm) BMI (kg/m2) 
England  303 20.0±2.0 69.0±10.4 178.0±6.7 21.8±2.6 
France  289 21.1±2.3 68.0±9.3 178.0±7.2 21.6±2.2 
Greece  310 20.9±1.9 75.0±9.5 179.0±5.9 23.5±2.4 
Iceland  393 21.2±2.9 76.0±10.0 182.0±5.9 23.0±2.7 
Spain  369 21.2±2.6 72.0±10.0 176.0±6.6 23.1±2.7 
Current study  537 21.7±2.4* 65.7±11.1 176.4±6.1 21.6±3.4 
* Numbers represent Mean ± SD 
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failure to find an independent association be-
tween WHR and blood pressure might have 
been due to the fact that most of the study 
populations were nonobese. This argument is 
based on the evidence that showed regional 
fat distribution has an impairment effect on 
metabolic and haemodynamic measures only 
when the overall body fat is larger than a cer-
tain quantity.23,24  

An important result of the present study is a 
considerably high prevalence of underweight 
(38.4%) among young male university stu-
dents. This has been observed to be more 
common among girls.15,16 Janghorbani and 
Parvin16 reported that the prevalence of un-
derweight among high school girls aged 14-
21 years in Kerman, Iran was 54.6%. The au-
thors suggested that “under-nutrition” which 
has been referred to as an outcome of recent 
post war socio-economic changes might be one 
of the causes, although not entirely, this may be 
true for Kermanian young men as well. An-
other possible explanation for the tendency 
toward being underweight among male uni-

versity students may be that, since majority 
of the students that enrolled in Kerman Uni-
versity came from other provinces and lived 
far from their family, they may be mal- or 
undernourished. In order to indicate whether 
the BMIs of those in the sample living at 
home and those living far from their family 
are different, independent samples T-test was 
calculated. The results revealed a highly sta-
tistically significant (P<001) difference be-
tween the two groups. Further research in this 
area is needed to demonstrate these effects on 
the university students in Kerman, Iran. 
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