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ABSTRACT

Background: Prediabetes is a critical condition that increases the risk of progressing to Type 2 diabetes and cardiovascular
diseases. An elevated waist-to-hip ratio (WHR), is a key factor in the development of metabolic disturbances, including
dyslipidemia and impaired glucose metabolism.

Methodology: A case-control study was conducted with 120 subjects (ages 30-65) consist of 60 prediabetic and 60 control
participants, based on ADA criteria. Lipid parameters and glucose were measured using the EM-200 analyzer. Independent
t-tests were applied to compare biochemical markers between the two groups, and Spearman correlation tests applied to find
out association of waist-to-hip ratio with lipid parameters and glucose levels. A p-value < 0.05 was considered statistically
significant.

Result: The study included 120 subjects (60 prediabetic, 60 controls) with 63% males and 37% females, aged 41.23 + 15.56
years. The average fasting plasma glucose was 110.1 = 44.8 mg/dl. A significant correlation was found between waist-to-hip
ratio (WHR) and HDL (r=0.28, p=0.001).

Conclusion: Higher WHR, indicating more abdominal fat, is strongly linked to higher blood glucose and poor lipid profiles,
including increased triglycerides, low HDL, and high LDL cholesterol.

1. INTRODUCTION

The increasing global prevalence of diabetes, particularly Type 2 diabetes, has become a significant public health concern,
with millions of individuals at risk of developing the disease . Prediabetes, a condition characterized by higher-than-normal
blood sugar levels that are not yet high enough to be diagnosed as diabetes, serves as a crucial stage in the progression toward
diabetes. Several factors contribute to the development of diabetes, with one of the most important being the distribution of
body fat @. The waist-to-hip ratio (WHR), a simple anthropometric measurement, has been extensively studied as an
indicator of fat distribution, particularly abdominal obesity, which is closely linked to increased risk of metabolic
disturbances, including dyslipidemia, a key risk factor for cardiovascular diseases . Dyslipidemia is characterized by
abnormal lipid levels, including elevated levels of triglycerides, low levels of high-density lipoprotein (HDL) cholesterol,
and elevated low-density lipoprotein (LDL) cholesterol, all of which are common in individuals with prediabetes ®. The
association between WHR and lipid parameters in prediabetic subjects is crucial for understanding how abdominal fat
contributes to lipid dysregulation in this at-risk population. Investigating this relationship could provide valuable insights
into the pathophysiology of prediabetes and help identify individuals at higher risk for both diabetes and cardiovascular
diseases ©). Furthermore, understanding the link between fat distribution and lipid profiles in prediabetes may inform
preventive strategies and early interventions aimed at reducing the burden of metabolic diseases. This study aims to
investigate the association of waist-to-hip ratio with blood glucose and lipid parameters, including total cholesterol,
triglycerides, HDL, and LDL cholesterol, in prediabetic subjects with comparison of their respective controls.

2. METHODOLOGY

A case control and observational type of study was conducted on total of 120 subjects with age group of 30-65 years in the
department of Biochemistry at Index Medical College & Research Center- Indore, Madhya Pradesh, India in the duration
two years. Present study has been obtained ethical approval from institutional ethical committee from Index Medical College
& Research Center- Indore. Written and verbal consent were taken from all the participants. A total 120 subjects comprised
of 60 pre-diabetic and 60 control subjects as the criteria laid down by ADA (2007) ©.

Study Population: As per the ADA guidelines a 60 prediabetic subjects attended OPD of Index medical college were
enrolled for this study. 60 controls of in and around the hospital were also enrolled for this study.
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Diagnostic Criteria: Criteria for diagnosis of prediabetic according to the American diabetic association (2007); Fasting
plasma glucose (100-125 mg/dl).

Inclusion Criteria:
Study Group (N=60)
e  Subject who was willing to participate.
o Age 30-65 years.
e Fasting blood glucose (100-125 mg/dl).
e With or without family history of diabetes.
Control Group (N=60)
e Age and sex matched healthy asymptomatic subjects.
e Fasting blood glucose <100 mg/dl.
e  Without family history of diabetes.
Exclusion criteria:
e Age below 30 years and above 65 years.
e Fasting blood glucose >126 mg/dl. Hypertensive subjects.
e  Persons who were not willing for this study.

Sample size calculation: The sample size was calculated using power analysis to ensure the study had sufficient statistical
power to detect significant differences between the study and control groups.

Power analysis formula:
n=(Za/2+Zp)2*(p1(1-pl) + p2(1-p2)) /(p1-—p2)2
Where:
e n=required sample size per group
e Zo/2 = Z-value for a given confidence level (e.g., 1.96 for 95% confidence)
e 7B =Z-value for desired power (e.g., 0.84 for 80% power)
e pl=proportion of outcome in the control group
e p2 = proportion of outcome in the study group

Based on previous studies, we estimated the prevalence of prediabetes to be around 10% in the control group and 30% in the
study group. Using a significance level of 0.05 and a power of 80%, the required sample size per group was approximately
59 subjects. To account for potential dropouts and incomplete data, we decided to include 60 subjects in each group, totalling
120 subjects.

3. SAMPLE COLLECTION AND ANALYSIS

Under aseptic precautions 5Sml of the patient’s intra-venous blood was obtained. The collected blood was distributed into 3
ml in plain for lipid profile and 2 ml fluoride tube for fasting Blood Glucose. Collected blood sample were centrifuged at
4000 rpm for 8-10 minutes to obtained serum and plasma sample. EM-200 fully automated analyzer was used to determine
the concentration of lipid parameters, Glucose and Insulin levels in prediabetic and controls.

Study tools: Data were collected in case record form (CRF). The CRF comprise of details regarding diagnosis, cause,
medication and serum biochemical marker values.

Statistical Analysis: The data were entered into Microsoft office excel and analyzed by Statistical Package for Social
Sciences (SPSS) version 21 for windows software. Descriptive statistics were reported in the form of mean, standard
deviation. Normal distribution of data was checked by Shapiro — Wilk test. Comparison between two groups of serum
biochemical markers was done by independent t-test. Spearman correlation tests will be used to examine the relationship
between waist-hip ratio with lipid parameters and Insulin levels. P-value < 0.05 will be considered as statistically significant.

Result: The present study included total of 120 study subjects comprised of 60 pre diabetic and 60 controls as per American
diabetes association criteria. Among 120 subject, 63% Male and 37% Female. The mean age of the subjects are 41.23 +
15.56 years. The average mean of fasting plasma glucose is 110.1+44.8 mg/dl. The present study find association between

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 5s
pg. 375



Smita Rani Pradhan, Shrikrishna Bamne

WHR with blood glucose and lipid parameters. A significant association with HDL i.e. (r= 0.28, p=0.001) has been observed.

Table-1: Comparison Blood glucose and Lipid profile in Pre diabetic and its respective controls.

. Control Group Prediabetic Group P

Variables (N=60) (N=60) T’ Value P value
Fasting blood sugar (FBS) | g5 5,11 g 110.1+44.8 4.684 <0.001
(mg/dl)

Total Cholesterol (mg/dI) 148.5£13.2 198.9+£27.2 12.912 <0.001
Triglyceride (mg/dl) 118.3 £20.3 159.9+52.8 5.696 <0.001
LDL (mg/dl) 100.7£11.4 127.7£11.7 12.802 <0.001
HDL (mg/dl) 46 8.7 41.1+7.8 3.248 =0.0015

Table-2: Correlation analysis between Waist to Hip Ratio and diabetic profile in Pre diabetic subjects.

Variables R value P value
Fasting blood sugar 0.018 0.452
Total cholesterol 0.099 0.451

Waist to Hip Ratio Triacylglycerols 0.117 0.373
High-density lipoprotein 0.284 <0.001
Low-density lipoprotein 0.051 0.697

4. DISCUSSION

Pre-diabetics exhibit elevated fasting serum glucose levels in comparison to controls, as anticipated, because of impaired
glucose tolerance and/or impaired fasting glucose, which are essential characteristics of this metabolic state (). Compensatory
hyperinsulinemia is frequently observed in conjunction with elevated fasting glucose levels, which is intended to mitigate
decreased insulin sensitivity ®. Researcher has demonstrated that insulin resistance, a defining characteristic of pre-diabetes,
disrupts the normal metabolism and assimilation of glucose 9. A dependable anthropometric measure, WC, significantly
correlates with adverse metabolic outcomes and indicates central obesity. Numerous studies conducted have demonstrated a
positive correlation between WC and lipid profiles, particularly TC and LDL @9, In the control group of the present study
we observed a significant positive correlation between WC and TC (R=0.917; P <0.001) and WC and HDL (R=0.431; P <
0.001). On the other hand, we observed a significant negative correlation between Waist to hip ratio and HDL (R=-0.353; P
< 0.001). These results emphasize the importance of central adiposity in the development of dyslipidaemia and the risk of
cardiovascular disease. Central obesity raises insulin resistance and the flow of free fatty acids, which in turn boosts the
production of lipids in the liver and lowers the activity of LDL receptors, leading to higher levels of LDL and TC. Kim et al.
(12) conducted a systematic review that demonstrated that abdominal adiposity is a significant predictor of elevated LDL,
regardless of BMI. In a similar vein, Maksood et al. ® conducted a study in South Asian populations, which revealed a robust
correlation between WC and atherogenic lipid profiles. In terms of lipid profiles, pre-diabetics generally exhibit a
Dyslipidemia, which is defined by an increase in triglycerides and a decrease in HDL. Insulin resistance, which influences
lipid metabolism, is closely associated with these modifications @2, In comparison to controls, pre-diabetics may also have
marginally higher levels of TC and LDL, although the relationship is less consistent across studies. For instance, research
indicates a substantial inverse correlation between fasting glucose and HDL, as well as a positive correlation with
triglycerides, both of which are correlated with cardiovascular risk ™. Variations by demographic factors, including age,
sex, and ethnicity, have also been evident in population-based studies. The degree of dyslipidaemia and its correlation with
glycaemic indices are influenced by these factors !%. The increased risk of cardiovascular disease in pre-diabetic populations
is underpinned by the interaction of triglycerides, HDL, and LDL with glucose dysregulation.

5. CONCLUSION
e The present findings highlight the critical role of abdominal obesity in the early stages of metabolic dysfunction.
e Our findings suggest that a higher WHR, indicating greater abdominal fat, is significantly correlated with elevated

blood glucose levels and adverse lipid profiles, including increased triglycerides, low HDL cholesterol, and elevated
LDL cholesterol.
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e Therefore, WHR may serve as a useful and practical indicator for identifying individuals at higher risk of developing
dyslipidemia.

e AsWHR isasimple and accessible measure to assess risk, future studies are necessary to confirm its role in predicting
metabolic disorders in prediabetic subjects.
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