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ABSTRACT A

Background: Genetic predisposition is a key factor in developing insulin resistance in prone individuals. Sedentary
lifestyle, lack of regular physical exercise, excessive intake of junk foods, and stress are proved to be important factor in the
development of obesity. Assessing occurrence of insulin resistance earlier, an important component of metabolic syndrome
can prevent the morbidity in the subjects. Aims and Objectives: This study aims to correlate body mass index (BMI),
visceral fat, and subcutaneous fat individually with glycemic status of the subject and assess the better predictor of insulin
resistance. Materials and Methods: Detailed questionnaire concerned with the study and informed consent was obtained
from the subjects. The study included 100 middle-aged non-diabetic offspring of diabetic parents. The mean age of diabetic
subjects was 39.4 years. Age - 35-45 years, subjects with BMI in the range between 18.5 and 30 kg/m? were included in
the study while diabetics, hypertensives, alcoholics, smokers, and subjects with any other recent illness were excluded from
the study. Visceral fat and subcutaneous fat were measured using BC-601 TANITA bioimpedance analyzer. Fasting blood
sugar was measured using single prick glucometer technique. Results: Pearson correlation was applied. Fasting blood
sugar showed significant positive correlation with visceral fat and subcutaneous fat with r value of + 0.329 and + 0.464,
respectively. Fasting blood sugar did not correlate with BMI and has an r value of + 0.050 only. Conclusion: Visceral fat
and subcutaneous fat remain a better predictor than BMI in monitoring the preponderance to insulin resistance.
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INTRODUCTION foods, and stress are proved to be important factor in the
development of obesity.['! Insulin resistance, abdominal
Genetic predisposition is a key factor in developing  obesity, and diabetes are part of metabolic syndrome
insulin resistance in prone individuals. Sedentary lifestyle,  along with blood lipid disorders and inflammation and
lack of regular physical exercise, excessive intake of junk are at risk of cardiovascular diseases. The visceral fat is a
risk factor for cardiovascular disease, diabetes, impaired
glucose metabolism, insulin resistance, endothelial
Access this article online dysfunction, dyslipidemia, hypertension, sleep apnea, and

Website: www.njppp.com Quick Response code non-alcoholic fatty liver disease.*”

Type 2 diabetes mellitus (T2DM) is one of the most prevalent
health problems across the world. Insulin resistance is the
key factor for developing T2DM. Obesity and T2DM are
well related.® The International Association for the Study
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of Obesity and International Obesity Taskforce reports
showed 475 million adults are obese and overweight
globally."” Majority of diabetic patients were overweight
and had abdominal adiposity and high triglyceride level.l'!
Truncal region and peripheral region fat are the adipose tissues
in our body. Subcutaneous fat in thoracic and abdominal
region is truncal adipose tissues.!'?!

Studies show in obese non-diabetic and T2DM subjects;
intra-abdominal visceral fat is closely associated with insulin
resistance.'>"! In contrast, studies revealed that in obese
individuals compared to visceral fat and subcutaneous fat are
the best predictor of insulin resistance.l'*'®! Even in people
with normal body mass index not subcutaneous adiposity, but
visceral fat adiposity has shown high association with type 2
diabetes and mortality.'*?" Free fatty acids are responsible
for the insulin resistance in case of obesity which was studied
using isotopic techniques.?!! It showed total adiposity is
superior to visceral adiposity in developing insulin resistance.
Thus, adipose tissue location is a better predictor of
metabolic diseases. The pathogenesis for developing insulin
resistance is the expression of adipocytes releasing cytokines
including interleukin-6 and tumor necrosis factor-.?*
Insulin resistance can be contributed by the non-esterified
fatty acids and cytokines from visceral fat which enters the
portal vein. In our study, offspring of T2DM was included
because studies have shown that metabolic defects in this
group develop early due to genetic predisposition! and for
developing type 2 diabetes later. Need has arisen to find the
sole adipose tissue depot as a predictor of insulin resistance
and metabolic syndrome.

There are many studies using body mass index (BMI), waist—
hip ratio, skinfold thickness to assess the obesity, and its
complications. Studies have reported that visceral fat percentage
and subcutaneous fat percentage are a better predictor than BMI
in analyzing the complications due to obesity. There is a paucity
of data in our country analyzing body composition among
non-diabetic offspring of diabetic parents. This cross-sectional
study was aimed to correlate visceral fat, subcutaneous fat, and
BMI with glycemic status of the subjects and identify the better
predictor of insulin resistance.

MATERIALS AND METHODS

Study Design

This is a cross-sectional study.

Written informed consent was obtained from the subjects
to participate in this study. Questionnaire regarding family
history (diabetes and hypertension), alcohol consumption,
sociodemographic characteristics, drug intake, diet history,
cigarette smoking, exercise history, occupational history, and
history of recent illness was taken. The institutional ethical
committee clearance was obtained.

Subjects
Inclusion criteria

100 male offspring of diabetic parent (fasting blood sugar
< 100 mg%, either parent or single parent diabetic), age
group - 35-45 years, and BMI between 18.5 and <or equal to
30 are included in the study.

Exclusion criteria

Diabetics, hypertensives, alcoholics, smokers, and subjects
with any other illness in past few days are excluded from the
study.

BC-601 TANITA segmental body composition analyzer is
used for Bioelectric Impedance Analysis (BIA) to measure
visceral fat and subcutaneous fat.**!

Preparations to do bioimpedance analysis

After detailed diet and exercise history data were measured.
Measurement is taken 3 times and average is taken.
Resistance and impedance offered by water in muscle and
fat was measured using BIA. Known amount of current (I),
of about 800 p A at a frequency of 50 kHz, is introduced
into the body. According to Ohm’s law, voltage difference
between source and sink electrodes was measured in the body
volume which acts as a volume conductor in living tissues.
Results thus obtained are analyzed. BMI was calculated.
Fasting blood sugar measured using single prick glucometer
technique.

RESULTS

SPSS software 16.0 was used for statistical analysis and
Pearson correlation was done. Descriptive statistics of age,
visceral fat, subcutaneous fat, fasting blood sugar, and BMI of
100 middle-aged male offspring of diabetic parent mentioned
in Tables 1 and 2 (enclosed) show Pearson correlation of
fasting blood sugar with BMI, subcutaneous fat, and visceral
fat.

DISCUSSION

Our study showed a significant positive correlation between
visceral fat and subcutaneous fat with fasting blood sugar in
the middle-aged male offspring of diabetic parents similar to
a study conducted by Shahid et a/.”*! Our study did not show
positive correlation between BMI and fasting blood sugar
which is a strong predictor of insulin resistance.?>2¢!

A study conducted by Usui et al. mentioned that in non-
diabetic people sex, age, and VO2max did not show
significance, but visceral fat showed positive correlation
with insulin resistance.?” Swinburn et al. and Durenberg
et al. have shown that the WHO defined range of
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Table 1: Description of age, visceral fat, subcutaneous fat, and fasting blood sugar

Age Fasting blood Visceral fat Subcutaneous fat BMI
mean£SD (in years) Sugar mean£SD (g %) mean+SD (%) mean=SD (%) kg/m?
39+4 89+8 11£5 29+6 25+3

BMI: Body mass index, SD: Standard deviation

Table 2: Correlation between visceral fat and

subcutaneous fat with fasting blood sugar

Fasting blood sugar g %
r value+0.329

r value+0 0.464

r value+0.050

Visceral fat %
Subcutaneous fat %
BMI kg/m?

BMI: Body mass index

overweight in relation to body mass index (BMI) did not
adequately reflect the actual insulin resistance status/?%2!
to assess obesity-related morbidity. The study conducted
by Sikri et al. said even in the normal range of BMI put
up by the WHO showed risk factors for hypertension
and type 2 diabetes.’” Gomez-Ambrosi et al. reported in
their study male subjects over the age of 40 years with
BMI <25 kg/m?;, body fat percentage (BF%) may help
to predict insulin resistance better. A study conducted
by Shea et al.’? also indicated appropriate parameters
which can increase the risk of cardiovascular diseases
are subcutaneous fat and visceral fat percentage even in
the normal range of BMI. Our study provides screening
tools to identify these individuals to prevent them from
obesity-associated disease by measuring subcutaneous fat
and visceral fat percentage.

The close relationship between metabolic disorders and BF
distribution has been reported.’*3* A study conducted by
Fujimoto et al. also mentioned the measurement of visceral
fat accumulation is the important step in the assessment
of atherosclerosis risk.® Subcutaneous fat remains as a
major contributor for metabolic disturbances as shown by
Pavankumar et al. Subcutaneous truncal adipose tissue
has significant impact in the development of insulin
resistance. Subcutaneous adipose tissue acts as a metabolic
buffer. Adipocyte hypertrophy decreased adipogenesis,
and angiogenesis makes the subcutaneous adipose tissue
dysfunctional. Tissue damage can be caused by the excess
free fatty acids spill over into adjacent ectopic tissues.F! A
study conducted by Suk Jung ef al. and Kim et al.*”*% showed
visceral fat remains as better predictor than subcutaneous fat
for insulin resistance.

Our study is strengthened by measuring regional fat such as
visceral and subcutaneous fat percentage instead of whole
BF and correlated with fasting blood sugar. Limitation of our
study is that we did not measure plasma insulin level which
could have substantiated the study result.

Implication

Lifestyle modification remains as key intervention for
the better functioning of adipose tissue and prevents the
inclination toward insulin resistance and subsequent
morbidity due to cardiovascular and metabolic diseases.

CONCLUSION

Visceral fat and subcutaneous fat remain a better predictor
than BMI in early assessment of insulin resistance.
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