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Abstract

To determine relationship between insulin resistance and anthropometrical indexes, twenty four healthy
sedentary men aged 33 + 3.8 years were participated in this study by accessible sampling. Fasting serum of all
participants were collected in order to measuring insulin and glucose for calculation insulin resistance after an
overnight fast. Body weight, body fat percentage, body mass index (BMI) and other parameters of
anthropometrical indexes were also measured in all subjects. The correlations between variables were
determined using the bivariate correlation test. High positive associations was observed between insulin
resistance with all anthropometrical indexes as body weight (p = 0.005, r = 0.533), body fat percentage (p =
0.002, r = 0.600), visceral fat (p = 0.000, r = 0.750), BMI (p = 0.000, r = 0.711) and other anthropometrical
markers in studied subjects. Based on these data, we can suggest anthropometrical markers as a precise

predictor of insulin resistance in obese men.
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Introduction

Obesity is associated with increased adipose tissue
mass and is known to be a major risk factor for
metabolic disorders such as diabetes, hypertension,
and atherogenic diseases (Spiegelman et al.,, 1996;
Reaven, 1995). However, little information on the
influence of obesity on these disorders is available

and additional studies are needed in this area.

On the other hand, the previous studies on metabolic
disorders have shown insulin resistance to be an
independent predictor for the development of
hypertension, coronary heart disease or type 2
diabetes (Facchini et al., 2001). Therefore, this raises
the question of whether insulin resistance is
associated with obesity determinative in these
populations. In addition, review of research evidence
shows that high-fat diets increase insulin resistance,
which results in the development and/or exacerbation
of Type 2 diabetes (Kraegen et al., 1991; Storlien et

al., 2000).

Several articles were published about promoting
factors of insulin resistance in obese subjects or about
diseases associated with metabolic syndrome, and
each one supported somehow the impact of the
factors involved in the body fat levels in promotion of
insulin resistance in healthy populations or patients
(Park et al., 2007; Morioka et al., 2007). But so far,
the specific molecular mechanisms that clearly justify
the interaction between insulin function and obesity
level cannot be found in literature and in most of new
studies the mentioned subjects has been quoted from
previous studies. Some of these studies have reported
that hormonal factors secreted by adipose tissue are
involved in prevalence of insulin resistance (Koebnick
et al., 2008). But little attention was paid to whether
fat determining factors such as body weight, body
mass index, or body fat percentage directly affect
insulin resistance. In line with some previous studies,
this research has tried to reinvestigate the

relationship  between  these  anthropometric
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parameters and insulin resistance in a group of obese

adult males.

Materials and methods

The objective of present study was to evaluate
relationship between insulin resistance with all
anthropometrical indexes as body weight, body fat
percentage, body mass index (BMI) and other
parameters in twenty four healthy sedentary men
aged 33 + 3.8 years were participated in this study by
accessible sampling. The nature and purpose of the
study were carefully explained to all participants and
written informed consent was obtained. The study
protocol was approved by the Research Ethics
Committee of University of Social Welfare and

Rehabilitation Sciences, Iran.

Subjects were reported to be non-smokers, not
currently taking supplements of any kind, and having
no major health problems. Those with diabetes,
cardiovascular disease were excluded from the study.
Participants were included if they had not been
involved in regular physical activity/diet in the

previous 6 months.

Anthropometric measurements (body height and
weight, waist and hip circumference ..) were
performed with the subjects wearing light underwear
and without shoes. Body weight and height were
measured with a standard physician’s scale and a
stadiometer, respectively when subjects were in a
fasting state when the participant had thin clothes on
and was wearing no shoes. Abdominal circumference
and hip circumference were measured in the most
condensed part using a non-elastic cloth meter.
Depending on the height and weight, body mass index
was calculated using the software of BMI percentile.
Visceral fat and body fat percentage was determined
using body composition monitor (OMRON, Finland).
After anthropometrical measuring, all participants
were asked to attend hematology laboratory and a
venous blood sample was collected after a 12-h

overnight fast for measuring fasting insulin and
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glucose concentration in order to calculation of

insulin resistance by special formula (Matthews et al.,

1985).

Statistical analysis

Statistical analysis was done for all the parameters.
The Kolmogorov-Smirnov test was applied to
determine the variables with normal distribution. The
correlations between variables were determined using
the bivariate correlation test. A p-value of less than

0.05 was considered to be statistically significant.
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Results

In this study, the relationship between insulin
resistances with anthropometrical markers was
evaluated in sedentary adult men. The analysis data
showed that the subjects have a BMI of 32.4 + 3.7
kg/m2. They also have fasting glucose 105 + 16.5
mg/dL and fasting insulin 7.53 + 2.14 pIU/ml. The
other anthropometric and physiological
characteristics of the study participants are described
in Table 1. All values are given as mean and standard

deviation.

Table 1. Anthropometric and biochemical characteristics of the study participants.

N Minimum Maximum Mean Std. Deviation
Insulin Resistance 24 .82 3.01 1.9571 .64136
Age 24 26 40 33.33 3.763
Body weight (kg) 24 84 140 102.17 15.018
Height (m) 24 168.50 185.00 | 177.4167 4.56277
ﬁg;’m'”a' Circumfernce 24 99 138 109.00 10.675
Hip Circumference (cm) 24 98 135 109.05 10.000
Body Mass Index (kg/m2 23 29 41 32.43 3.742
Body Fat (%) 24 24 41 32.30 4.108
Visceral Fat 24 10 20 14.04 2.437
Valid N (listwise) 23

The finding of Pearson method showed that insulin

resistance in studied subjects was positively
associated with body weight (p = 0.005, r = 0.533, Fig
1). In addition, a significant positive correlation was
found between insulin resistance with body mass
index (p = 0.000, r = 0.711). Pearson correlation
analyses revealed that insulin resistance were also
positively associated with abdominal circumference
(p = 0.001, r = 0.642), visceral fat (p = 0.000, r =
0.750, Fig 2), hip circumference (p = 0.019, r = 0.475)
and body fat percentage (p = 0.002, r = 0.600, Fig.

3).

Discussion and conclusion
Our study data showed that a high strong significant
resistance and all

studied

correlation between insulin

anthropometrical markers in subjects.
Despite far less number of subjects in the present

study compared to previous studies in this field, a

highly significant relationship was observed between
insulin resistance and the mentioned indices.

Insulin resistance was known to be one of the main
risk factors for cardiovascular diseases, presenting
high morbimortality and socioeconomic expenses.
Previous studies simultaneously showing the
presence of hyperinsulinemia and insulin resistance
in the forearm of obese subjects (Rabinowitz et al.,

1962).

Recent evidence has shown that is associated with
visceral obesity; arterial hypertension; intolerance to
glucose and to type 2 diabetes; dyslipidaemia;
hyperuricemia, and other metabolic changes (Silva et
al., 2007; Ribeiro Filho et al., 2006). Several studies
have suggested that even in adolescents, overweight is
associated with increased dyslipidemia, hypertension,
and insulin resistance (Duncan et al., 2004). A
growing body of literature suggests that Insulin

resistance is increased with increasing obesity,
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especially central obesity, and there is associated
impairment of glucose tolerance, dyslipidaemia and

systemic hypertension (Dixon et al., 2003).
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Fig. 1. The correlation pattern between insulin

resistance and body weight in studied subjects.

3.50+

.00+

asistance
5
i

5
=
|

hsulin R

050

Body Fat (%)

Fig. 2. The correlation pattern between insulin

resistance and body fat (%) in studied subjects.

Measuring of the abdominal circumference for the
diagnosis of the insulin resistance is in the proposals
of the European Group for the Study of Insulin
resistance (Balkau et al., 1999), the International
Diabetes Federation (Alberti et al.,, 2006) and of the
National Cholesterol Education Program (NCEP-ATP
III). To support these data, our study findings showed
that abdominal circumference have a high positive
significant with insulin resistance in studied subjects.

We also observed a strong positive correlation
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between visceral fat and insulin resistance. Close
relationship between body weight and insulin
resistance is another finding of present study. On the
other hand, it has been demonstrated that Weight
reduction increases insulin sensitivity and improves
diseases associated with the metabolic syndrome
(Sjostrom et al., 1999; Dengel et al., 1998). Beneficial
effects of weight loss or reduced body fat levels on
insulin resistance or beta cell function was reported
by other previous studies in obese or its related

diseases (Polonsky et al., 1994).
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Fig. 3. The correlation pattern between insulin

resistance and visceral fat in studied subjects.

Accumulating evidence indicates that with increasing

adiposity, adipose tissue undergoes marked
morphologic and physiologic changes, including the
infiltration of macrophages and the release of
proinflammatory cytokines (Weisberg et al.,, 2003).
The body mass index is weight in kilograms divided
by height in meters squared (Monteiro et al., 1998). It
has been demonstrated that body mass index
represents the most known and used indicator of
nutritional status to evaluate adults and old-aged, due
to its easiness of application and low cost (Ana
Carolina et al., 2010). Although some previous has
reported that due to the BMI’s incapacity of
distinguishing thin or fat body mass, its use for the
prediction of IR can overestimate the risk in
individuals with increased quantity of muscular mass

(Ana Carolina et al.,, 2010), our study findings also
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showed a significant positive correlation in insulin

resistance with body mass index in studied subjects.

In an aggregation, the present study supports the
close relationship between any of the anthropometric
indices such as weight, waist and hip circumferences,
waist to hip ratio, and body mass index with insulin
resistance in obese subjects. Moreover, a very close
relationship was found between insulin resistance
index and the two indices of body fat percentage and
visceral fat which are considered as the major
determining factors of obesity. Reminding again, a
very close relationship was observed between these
components and insulin resistance while the number
of obese people in the study was lower than samples
in previous studies. The significant close correlation
in this study with a very small sample size strongly
supports the potential role of obesity and
anthropometric indices in promotion and prevalence
of insulin resistance in healthy subjects or patients.
These findings support also other results of certain
which

inflammatory cytokines secreted by adipose tissue in

studies emphasized on the role of

development of insulin resistance.
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