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ABSTRACT Insulin resistance plays a major role in the pathophysiology of MS. HOMA-IR has proven to be a strong
examination to assess insulin resistance. Differences in the prevalence of the MS are also caused by the diagnostic criteria
used. Obesity is an absolute requirement for the criteria for MS according to the IDF compared to other components,
while NCEP ATP III only requires the number of components. The purpose of this study was to determine the effect of
obesity on HOMA-IR values on various components of the MS. The study was cross-sectional, in healthy male subjects
aged 40-65 years. The research was conducted at various health facilities in Makassar. Subjects were assessed for
blood pressure, abdominal circumference, fasting blood sugar, HDL cholesterol, triglycerides and HOMA-IR. Tertile 3
HOMA-IR is considered as insulin resistance. Then the samples were divided into five groups based on obesity and
the number of MS components (including the NCEP ATP III and IDF criteria) and compared each HOMA-IR with the
non-obese + group without other MS components (reference group). Of the total 102 samples that took part in the study,
the increase in the proportion of subjects suffering from insulin resistance was by the number of components of MS
that were disrupted and the presence of obesity. HOMA-IR values in Obese subjects + 2-4 components of the MS were
significantly higher than the reference group. HOMA-IR values in Obese + 0-1 subjects in the MS component were
significantly higher than the reference group, and HOMA-IR values in Non-Obese + 1- 3 subjects in the MS were not
significantly different from the reference group. Obesity (whether accompanied by or without other components of the
MS) is very influential on the value of HOMA-IR.
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Introduction

Insulin resistance plays a major role in the pathophysiology of
MS. Insulin resistance is often associated with visceral adiposity,
glucose intolerance, hypertension, dyslipidemia, hyperglycemia,
endothelial dysfunction, and an increase in inflammatory mark-
ers [1]. Homeostasis Model Assessment of Insulin Resistance
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Table 1 Description of HOMA-IR and MS Components.

Variable N
%
Blood pressure <130/85 28 27.5
> 130/85 74 72.5
Fasting glucose Fasting glucose <100mg/dL 63 61.8
I;aitéggl gl/udcl(jse Fasting glucose 39 382
HDL HDL> 40 57 55.9
HDL <40 45 441
TG TG<150 46 451
TG> 150 56 54.9
Obesity Non-Obese 30 29.4
Obese 72 70.6
HOMA-IR Tertile I (0.36 -0.76 ) 36 35.3
Tertile I1 (0.77 - 2.64) 32 314
Tertile III (2.65 — 7.48) 34 33.3
Obese and components ;3,000 4 5.3 4 components 58 56.9
of MS
Non obese + 1-2-3 components 20 19.6
Obese + 0-1 components 14 13.7
Non obese + 3 components 6 59
Non obese + 0 components 4 39
Table 2 Distribution of Obese and various components of MS Based on insulin resistance.
Group | Obese and MS other components | Insulin Resistance Total
Non-IR IR
1 Obese + 2-3-4 components n 30 28 58
% | 51.7% | 483 % | 100.0 %
2 Non obese + 3-4 components | n 5 1 6
% | 833% | 16.7% | 100.0 %
3 Obese + 0-1 components n 9 5 14
% | 643% | 35.7% | 100.0 %
4 Non obese + 1-2 components | n 20 0 20
% | 100.0% | 0.0% | 100.0 %
5 Non obese + 0 components n 4 0 4
% | 100.0% | 0.0% | 100.0 %
Total n 68 34 102
% | 66.7% | 33.3% | 100.0 %
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The prevalence of MS always varies in each region, depend-
ing on geographical and sociodemographic factors, as well as the
diagnostic criteria used. MS Criteria NCEP ATP III and IDF are
criteria for MS, which are often used mainly in the Asian region
[5]. Several studies compare the components of MS, including
regarding differences between MS definition criteria between
NCEP ATP III and IDF especially in predicting diabetes mellitus
and disease cardiovascular [6], [7], [8]. Obesity by IDF is abso-
lute requirement criteria for MS, whereas NCEP ATP III only
requires several components [9], [10]. This study aims to look at
the effect of obesity on HOMA-IR on various components of MS
required by NCEP ATP IIl and The IDE, in healthy adult men.

Material and Methods

This study was an observational study with a cross-sectional
study, which was conducted at various health facilities in Makas-
sar, Indonesia, from March to September 2018.

Study population

Male subjects, aged 40-65 years, not taking anti-diabetic, anti-
dyslipidemia, anti-hypertension drugs and or at least stopped
taking the drug for more than a month, outpatients, did not
appear to be sick and were willing to take the study.

Ethics Statement

The study was approved by the Ethics Committee of Faculty
of Medicine Hasanuddin University. Written informed consent
was obtained from each participant.

Data collection

Sampling was obtained by examining blood pressure, waist cir-
cumference, fasting blood sugar, HDL cholesterol, triglycerides
and HOMA-IR. Tertile 3 HOMA-IR is considered as insulin resis-
tance. Abnormalities of the results of examination are included
in the components of the MS, including the component of obese
(waist circumference > 90 cm), component of increased triglyc-
erides (> 150 mg / dL), component of HDL cholesterol reduction
(<40 mg / dL), component of increased blood pressure (> 130/85
mmHg), and components of fasting blood sugar disorders (>
100 mg / dL). Then divided into five groups based on obesity
and the number of components of the MS. Group I: Obese + 2,3,
and 4 other components of the MS, Group 2: Non-obese + 3-4
components of other MSs, Group 3: Obese + 0-1 components of
other MSs, and Group 4: non obese + 1 and 2 other components
of the MS. Then compared each average HOMA-IR with group
5: non obese + without other MS components (reference group).

Statistical analysis

All data were analysed using SPSS statistical software (version
22.0). Statistical analysis performed is descriptive statistical cal-
culations, frequency distribution and independent-t statistical
tests. All reported p values; values <0.05 were considered statis-
tically significant.

Results

One hundred two male subjects obtained were aged between 40-
65 years, with a mean of 51 + seven years in Makassar. The mean
waist circumference is 93.23 + 10 cm, and HOMA-IR is 2.18 + 1.8.
Based on tertile HOMA IR values, the subjects were considered

Insulin Resistance (IR) if they had HOMA-IR values IR>2.65.
(Table 1) The increase in the proportion of subjects suffering
from RI was by the number of components of MS that were
disrupted and the presence of obesity. The highest proportion
of IR subjects was found in group I (obese plus 2 or more other
MS components), which was 48.3%. Whereas from 24 of group 4
subjects (not obese and only 0, 1 or 2 other MS components), all
of them did not suffer from IR (0.0%).(Table 2)

Comparison of HOMA-IR values based on obesity and MS
component, with Non Obese + 0 MS Components as control
(reference group), it was found that the HOMA-IR values in
group 1 (Obese subjects with 2.3 and 4 other MS components)
were significantly higher, which is 2.79 compared to 0.59 (p
<0.001), the HOMA-IR value in group 2 (Obese subjects + 0 and
1 other MS component) is significantly higher, which is 2.00
compared to 0.59 (p <0.05), and the HOMA-IR values in group 3
(Non Obese subjects with 1, 2 and 3 other MS components) were
not significantly different from the reference group (each with p>
0.05). So from the results of this comparison, it was found that
Obese subjects (whether accompanied or without a disturbing
component of MS) had significantly higher HOMA-IR values
than Non-Obese subjects. (Table 3)

Discussion

In the obese group with 2 or more components the MS defi-
nition of IDF criteria while in the non-obese group with 3 or
more components is the definition of the MS criteria NCEP ATP
III (modification 2005) without obese [9], [10]. The proportion
of IR and HOMA-IR values in obese groups with 2 or more
components higher than non-obese groups with 3 or more com-
ponents. This shows that the criteria of the MS IDF have a
higher HOMA-IR value than the modified without obese ATP
III. Chackrewarthy et al (2013) [11], obtained from 1358 healthy
men aged 30-65 years, indicating that HOMA-IR in male subjects
with MS (NCEP ATP III without obese) was higher than that of
MS IDF (Obese + min 2 component of MS), which is 2.49 £ 1.5
vs 4.05 + 5.7. This shows that obesity contributes to increased in-
sulin resistance in MS IDF subjects compared to ATP III without
obese. In contrast to Bhowmik et al (2015) study [12], from 863
healthy men over the age of 20 in rural Bangladesh, showed no
difference between HOMA-IR in male subjects with MS (NCEP
ATP III without obese) compared to criteria IDF (Obese + min
2 components of MS) namely 2.9 (2.7-3.2) vs 2.9 (2.6-2.9), the
difference in these results is thought to be caused by differences
in the study population. This shows that ethnicity and subject
metabolic conditions also determine the HOMA-IR value.

In this study, the proportion of subjects suffering from IR was
by the existence of obesity and the number of components of
MS that were disrupted. HOMA-IR 2.65 cut-off in this study
was taken from tertile 3 HOMA-IR, several previous population-
based studies have shown a cut off of HOMA -IR based on a
percentile (60th-90th) [3]. One of them was by researcher Do et
al. (2010) [13], in Thailand in 738 subjects aged >35 years, with
a normal Body Mass Index and fasting blood sugar, getting a
cut off value of 1.55. But another study in Italy by Miccoli et
al. (2005) [14] in healthy adult subjects got a cut-off value of
2.5. The impact of obesity and the number of components on
HOMA-IR has supported previous studies of Lina Y et al. (2009)
[15] in 137 obese male subjects in Indonesia showing a positive
correlation between HOMA-IR and central obese (r = 0.29, p =
0.001) with an average HOMA-IR of 1.9 + 1.1. Research in the
SMART Study (2011) [16] examined 2611 subjects, 70% of which
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Table 3 Description of HOMA-IR and MS Components.

Variable
%
Blood pressure <130/85 28 27.5
> 130/85 74 725
Fasting glucose Fasting glucose <100mg/dL 63 61.8
I;asltégﬁl gl/udcgse Fasting glucose 39 382
HDL HDL> 40 57 55.9
HDL<40 45 441
TG TG<150 46 45.1
TG> 150 56 54.9
Obesity Non-Obese 30 29.4
Obese 72 70.6
HOMA-IR Tertile I (0.36 -0.76 ) 36 35.3
Tertile I ( 0.77 — 2.64 ) 32 314
Tertile IIT (2.65 — 7.48) 34 33.3
Obese and components 50 1234 components 58 56.9
of MS
Non obese + 1-2-3 components 20 19.6
Obese + 0-1 components 14 13.7
Non obese + 3 components 6 59
Non obese + 0 components 4 39

were adult men with arterial artery disorders aged 59.6 + 10.4.
It was found that the greater the number of components of the
subject MS, the greater the HOMA-IR will increase (p <0.001).

From the results of the researchers’ investigation, there are no
comparative data on obese grouping and various components
of the MS as was done in this study. The results showed that
obesity was a major factor in increasing HOMA-IR and insulin
resistance. These results also support IDF criteria which require
absolute obesity in the definition of MS. Central obesity is an
example of body fat accumulation which is dangerous because
lipolysis in this area is very efficient and is more resistant to
the effects of insulin than adipocytes in other regions. Adipose
tissue also makes and releases some adipocytokines. The most
important adipocytokine is TNF-«, which has the role of induc-
ing insulin resistance through Glucose Transporter 4 (GLUT 4)
and increasing the release of free fatty acids. [17]

This study concludes that obesity, whether accompanied by
or without other components of the MS, is very influential on
the value of HOMA-IR and can even be said that obesity is a
significant risk factor for insulin resistance. This study cannot
only show a comparison in terms of the proportion of the num-
ber of subjects and the value of HOMA-IR at one time, while the
component of MS is something dynamic over time, so it cannot
show a causal relationship. Therefore, it is recommended that
obese people over 40 years should be screened for MS, and also
because IDF criteria (requires obesity) have a higher relationship
with insulin resistance, so it is suitable for clinical and research

related to insulin resistance.
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