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Abstract
Aim: To find out the relation between insulin resistance and weight status along with other clinical markers in
individuals who are newly detected with type 2 diabetes mellitus.
Materials and Methods: 50 patients recently detected with type 2 diabetes mellitus were recruited in this casecontrol study. Fasting blood glucose, fasting insulin, systolic blood pressure, Glycated Hemoglobin, fasting lipid
profile, anthropometric measurements and physical examinations were noted. IR was determined by Homeostasis
Model Assessment (HOMA-IR). Logistic regression was done to calculate the adjusted odds ratio for weight status,
other clinical and biochemical markers which predict HOMA-IR value greater than or equal to 2.5.
Results: The odds ratio for weight status was 44.338 (p=0.022, 95%CI: 1.743 – 1127.683). Odds ratio for
Acanthosis Nigricans, shin spots, truncal obesity, lipid profile, HbA1c, BMI, waist-hip ratio were not significant.
Difference in fasting blood sugar (p=0.001), fasting insulin (p<0.001), HOMA-IR (p<0.001), BMI (p=0.003) and waist
hip ratio (p<0.001) were statistically significant among those who did not have weight loss compared to those who
had weight loss. Difference in lipid profile and urine microalbumin were not significant.
Conclusion: Our study showed that not losing weight at incident diabetes could be a marker of elevated insulin
resistance.
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insulin resistance and weight status along with other clinical markers
in individuals who are newly detected with type 2 diabetes mellitus.

Introduction

Materials and Methods

The prevalence of cardiovascular complications is on the rise in
type 2 diabetes mellitus. Sixty to 80% of people with diabetes die of
cardiovascular complications [1]. Vascular changes that occurs in
long standing diabetic patients is the major contributor to these late
complications in diabetes [1]. It has been seen that the development
of cardiovascular complications are not uniform among diabetic
population [2]. Some patients remain free of these complications even
after many years of treatment for diabetes.

A Case control study of 50 patients with newly detected type 2
diabetes mellitus were recruited in the study. Diabetes was defined
according to the American Diabetes Association (ADA) definition,
[12] and those full filling the ADA criteria were included in the study.
Patients with known cases of thyrotoxicosis, hypothyroidism, liver
cirrhosis, malignancies, HIV, tuberculosis, fever and diarrhoea more
than one week of duration, patients with oedema were excluded from
the study.

Interestingly insulin resistance is the only component of the
metabolic syndrome that has shown to be relatively constant in type 2
diabetes mellitus and predicts the long term cardiovascular outcomes
at the onset of diabetes [3-5]. Several longitudinal and cross sectional
studies have shown that insulin resistance and hyperinsulinemia are
known to predict of cardiovascular complications in type 2 diabetes
mellitus [6,7]. In addition to association, a moderate correlation
has also been established between insulin resistance and severity of
coronary artery disease (CAD) [8]. Hence it is important to identify
insulin resistance at incident diabetes itself where risk prediction and
stratification of individuals could be initiated at a much earlier stage.

Individuals were divided into control and cases based on HOMAIR values. Individual were said to be insulin resistant if HOMA-IR
value was 2.5 or above, which is considered to be the optimal cutoff
value particularly with respect to the Indian population [13]. Twenty
five patients whose HOMA-IR values less than 2.5 were defined as
controls and 25 patients those with HOMA-IR values greater than or
equal to 2.5 were defined as cases.

Weight loss at the time of diabetes detection is common, but
not losing the weight at incident diabetes could be a sign of insulin
resistance. Earlier observation studies have shown that weight gain
from the age of 20 years to middle age is associated with increased risk
of hyperinsulinemia [9-11]. Insulin resistance and hyperinsulinemia is
characterized by resistance to glucose uptake. In this phase there could
be increased anabolic actions of insulin which may blunt the weight
loss associated with onset of diabetes mellitus.
Hence the study was proposed to find out the relation between
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Physical examination was carried out to look for the presence of
Acanthosis Nigricans, shin spots, truncal obesity. Anthropometric
measurements such has height, weight, waist circumference and hip
circumference were noted as per world health organization (WHO)
norms [14]. Body mass index (BMI) and waist-hip ratio was calculated.
Weight loss was defined as loss weight more than 5% when compared
to previous weight [15]. The change in weight whether the increase
or decrease was noted based on recall by the patients at the time of
diagnosis of diabetes. Self-reported weight status has been validated in
previous studies [16].
Systolic blood pressure was recorded. Biochemical parameters such
as fasting blood sugar, fasting lipid profile, urine microalbumin were
measured using an auto analyzer Hitachi P800.
The coefficient of variation was <2% and <5% for intra and inter
batch, respectively, in all cases. Glycated Hemoglobin (HbA1C) was
measured by High Performance Liquid Chromatography (HPLC) using
diamat automated glycosylated hemoglobin analyzer, Bio-Rad. Fasting
Insulin levels were assayed using Insulin ELISA kit manufactured by
DRG legal manufacturer Germany based on sandwich principle. The
coefficient of variation was <3% and <5% of intra and inter batch assay
respectively.
Insulin resistance was measured by Homeostasis model assessment
HOMA 2 computerized method, [17] which has been shown to
correlate well with the euglycemic clamp for use in epidemiological
studies [18].
The study protocol was approved by the institutional ethics
committee and written informed consent was obtained from study
participants.

Statistical analysis
Independent sample t test was done to compare means between
two groups. Chi square test was done for categorical variables. Logistic
regression was done to calculate the adjusted odds ratio for weight
status, other clinical and biochemical markers which predict HOMAIR value greater than or equal to 2.5. P<0.05 was considered to be
stastically significant. Analysis was done using Statistical Package for
Social Sciences (IBM SPSS) version 20.

Results
Fifty patients with newly detected type 2 diabetes mellitus were
analyzed in this case control study. 25 subjects had HOMA-IR value
less than 2.5 (50%) and 25 subjects had HOMA-IR value greater than
2.5 (50%). Mean age of the study participants was 49.7 ± 7.16. Average
HbA1c, microalbumin, fasting blood sugar, fasting insulin and fasting
lipid profile, systolic blood pressure, BMI and waist-hip ratio in cases
and controls are shown in Table 1. Blunting of weight loss at incident
diabetes is defined as weight loss less than 5% is associated with
increased insulin resistance. Twenty (80%) subjects with HOMA-IR
values greater than 2.5 did not have weight loss compared to five (20%)
among subjects with HOMA-IR values less than 2.5 (p<0.001). The
adjusted odds ratio for weight status was 44.338 (p=0.022, 95%CI: 1.743
– 1127.683). The adjusted odds ratio for Acanthosis Nigricans, shin
spots, truncal obesity, lipid profile, HbA1c, BMI, waist-hip ratio was
not significant (Table 2). Difference in fating blood sugar (p=0.001),
fating insulin (p<0.001), HOMA-IR (p<0.001), BMI (p=0.003) and
waist hip ratio (p<0.001) were statistically significant among those who
did not have weight loss compared to those who had weight loss (Table
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3). Difference in lipid profile and urine microalbuminuria were not
significant (Table 3).

Discussion
In this case control study, we compared the weight status and other
clinical and biochemical markers to predict the insulin resistance state
in patients with newly detected treatment naïve type 2 diabetes mellitus.
Patients who has not lost weight at incident diabetes are 44 times more
likely to have HOMA-IR value of 2.5 and above when compared to
those who had lost weight.
Variable

HOMA-IR < 2.5 HOMA-IR ≥ 2.5

P value

Fasting blood sugar (mg/dl)

179.28

222

0.007

Insulin (µIU/ml)

10.82

27.89

<0.001
0.445

HbA1C

9.76

10.17

Triglycerides (mg/dl)

166.72

163.92

0.81

HDL-C (mg/dl)

37.72

35.08

0.238

LDL-C (mg/dl)

125.16

129

0.673

VLDL-C (mg/dl)

34.72

34.49

0.929

Microalbuminuria (mg/l)

0.52

0.56

0.782

BMI

22.04

24.36

0.015

Waist-Hip ratio

0.914

0.959

0.029

Systolic Blood Pressure (mmHg)

134.8

140

0.235

Table 1: Mean clinical and biochemical parameters in subjects with HOMA –IR <
2.5 and HOMA-IR > 2.5.
Variable

Wald

p value

Odds Ratio

95% CI for Odds
Ratio

Weight Status

5.274

0.022

44.338

1.74 – 1127.68

Acanthosis Nigricans

0.008

0.928

0.887

0.066-11.900

Shin Spot

1.206

0.272

0.146

0.005-4.518

Scleroderma

1.322

0.25

0.192

0.011-3.204

Osmotic

1.598

0.206

0.195

0.015-2.459

Truncal Obesity

0.006

0.938

0.922

0.119-7.124
0.035-2.319

BMI

1.373

0.241

0.286

Triglycerides

1.336

0.248

0.981

0.949-1.014

LDL-C

0.149

0.699

1.008

0.966-1.053

VLDL-C

2.261

0.133

1.113

0.968-1.279

Waist-hip ratio

0.277

0.599

0.003

0.0005191947.623

Microalbuminuria

0.002

0.965

0.946

0.081-11.104

HbA1C

0.473

0.492

0.755

0.338-1.684

Age

0.91

0.34

0.885

0.688-1.138

Sex

2.41

0.121

0.121

0.008-1.741

Table 2: Odds ratio to predict HOMA-IR ≥ 2.5.
Variable

Weight loss at
No weight loss at
onset of Diabetes onset of Diabetes

p value

Fasting Blood sugar

174.88

226.4

0.001

Insulin

11.65

27.07

<0.001

HOMA-IR

1.76

4.52

<0.001

BMI

21.81

24.6

0.003

Waist-hip ratio

0.88

0.98

<0.001

Triglycerides

162.02

168.56

0.576

LDL-C

126.56

127.6

0.909

VLDL-C

36

33.22

0.291

HbA1c

9.73

10.2

0.385

Microalbumin

0.44

0.64

0.162

Table 3: Biochemical and anthropometric differences in patients with and without
weight loss at the onset of diabetes.
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Other parameters did not reach statistical significant after adjusting
for weight status. Hence not losing weight at the time of diabetes could
be a marker for significantly elevated insulin resistance.
Those without weight loss have high blood sugar, insulin, HOMAIR, BMI, waist-hip ratio, truncal obesity and yet are less symptomatic
when compared to those with weight loss. Hence diagnosis could
be delayed and higher potential for undetected complications in
those with blunted weight loss and higher insulin resistance. The
hyperlipidemia and other clinical status were not different between
these two groups. This observation highlights that the pathophysiology
of insulin resistance could be different between these groups.
Diabetes itself is a heterogeneous disease, the profile and
complications could be different among diabetic population [2]. Most
of long term diabetes complications are vascular in nature.
Insulin resistance has shown to be associated with endothelial
dysfunction and has a central role in atherosclerosis and is closely
associated with increased cardiovascular disease [19,20].
Studies have been reported where long term cardiovascular
complications could be predicted by the measure of insulin resistance
[5,6]. Since insulin resistance is constant in the diabetic population,
its unique evolution will play a critical role pathogenesis of coronary
artery disease.
Thus there is a need to identify insulin resistance in the early part of
diabetes. The other clinical markers of metabolic syndrome like truncal
obesity and BMI has low specificity and sensitivity in identifying IR, but
in our study we observed that not losing weight at the time of diabetes
could be a reliable marker for elevated insulin resistance.
Biological explanation for this observation could be
hyperinsulinemia as an underlying feature for weight gain. In diabetes,
insulin resistance is manifested by decreased insulin stimulated glucose
transport and impaired suppression of hepatic glucose output, these
functional defects are as a result of impaired insulin signaling in target
issues and down regulation of the major insulin mediated glucose
transporter, GLUT 4 which results in elevated blood glucose and
insulin levels. Insulin being an anabolic hormone mediates its response
through different receptors leading to increased accumulation of
abdominal fat which further lead to increase in body weight.
Patients with Type 2 diabetes are from a heterogeneous population
of risk profiles. Physicians and researchers should stratify these patients
into different risk categories. Weight loss at the incident diabetes is
common but not losing weight at the time of diagnosis of diabetes could
be one of the important marker to predict elevated insulin resistance in
the individuals.
Individuals not losing weight at the time of diagnosis of diabetes
more likely to have high insulin resistance when compared to those
who lose weight. Hence the treatment between these two groups should
be different. Thus lifestyle modification should be much more intensive
and metformin should be initiated in full dose in those who are not
losing weight at the onset of diabetes to lower the insulin resistance
which would in turn minimize the cardiovascular complications in this
phenotype.
This study has few strengths and limitation. Strength would be,
the weight status was recorded at the incident diabetes. Since weight
change in the same individual in taking into consideration, inter
individual variations have been neutralized. Limitation of the study is
its small sample size.
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In future longitudinal studies should be carried out on serial weight
change and insulin resistance in healthy and diabetic individuals.

Conclusion
Our study showed that blunted weight loss at the time of diagnosis
of diabetes is a strong and reliable indicator of elevated insulin
resistance and these individuals should be managed aggressively for
optimal cardiovascular outcomes.
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