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Aim and Objectives
This study was aimed to assess the association between diabetes 
mellitus and hypertension with various anthropometric measures 
in adults aged 25–70 years. The specific objectives were to measure 
obesity indicators like BMI, WC, and WHR among adults with diabetes 
and/or hypertension and normal controls, and assess the individual 
risk association of these indices with diabetes and hypertension.

By analyzing these relationships, the study seeks to contribute 
to the development of more effective screening strategies and 
preventive interventions for these widespread noncommunicable 
diseases.

In t r o d u c t i o n
Diabetes mellitus and hypertension are major contributors to 
global morbidity and mortality, with their prevalence rising steadily 
due to lifestyle changes, aging populations, and increasing rates 
of obesity. Recent estimates suggest that over 537 million adults 
are living with diabetes, a significant portion of whom remain 
undiagnosed, leading to escalating healthcare costs and a growing 
burden on health systems. Central obesity, characterized by the 
accumulation of visceral fat, has been identified as a key risk factor 
for both diabetes and hypertension. Anthropometric indices such 
as body mass index (BMI), waist circumference (WC), waist-to-hip 
ratio (WHR), waist-to-height ratio (WHtR), and waist-adjusted BMI 
(wBMI) serve as practical, low-cost tools for assessing obesity and 
associated health risks. While BMI is the most widely used indicator, 
it does not differentiate between fat types or distribution, making 
central obesity markers potentially more accurate predictors of 
cardiometabolic conditions.1 Despite several studies highlighting 
the association between these indices and the risk of type 2 diabetes 
and hypertension, uncertainty remains about which measure offers 
the best predictive value and what threshold values are most 
appropriate for screening.

This study was undertaken to explore the association between 
various anthropometric measures and the prevalence of diabetes 
and hypertension in adults aged 25–70 years.
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Ab s t r ac t
Background: The global burden of diabetes and hypertension has grown substantially in recent decades, making them leading causes of illness 
and death worldwide. Central obesity indicators such as waist circumference (WC) and waist-to-hip ratio (WHR) have shown a strong association 
with increased risk of these conditions. Although body mass index (BMI) is widely used to measure obesity, evidence suggests that WC and 
WHR may serve as more reliable predictors for the development of diabetes and hypertension. A clearer understanding of these relationships 
can enhance risk assessment and support the design of targeted public health interventions.
Aim and objectives: This study was aimed to assess the association between diabetes mellitus, hypertension, and various anthropometric 
measures in adults aged 25–70 years. The specific objectives were to measure obesity indicators such as BMI, WC, and WHR among adults with 
diabetes and/or hypertension and assess the individual risk association of these indices with diabetes and hypertension.
Materials and methods: A cross-sectional study was conducted in the Medicine Outpatient Department (OPD) of Government Cuddalore Medical 
College and Hospital, involving 100 participants aged 25–70 years from both genders. The participants were divided into four groups of 25 each: 
normotensive diabetics, hypertensive nondiabetics, hypertensive diabetics, and normotensive nondiabetics. Anthropometric measurements 
such as weight, height, BMI, WC, and WHR were recorded, along with random blood sugar (RBS) and blood pressure levels. Data were analyzed 
using analysis of variance (ANOVA) in SPSS software.
Results: Most participants were aged between 41 and 50 years, with a female preponderance. The mean BMI was significantly higher (p < 0.05) 
in the groups with diabetes, hypertension, and both conditions, compared with the group without either condition. Additionally, the mean WC 
and WHR were significantly higher (p < 0.05) in the group with both diabetes and hypertension than in the group without these conditions.
Conclusion: Central obesity measures such as BMI, WC, and WHR are strongly associated with diabetes and hypertension, underscoring their 
significance in risk assessment and targeted public health interventions.
Keywords: Anthropometric measures, Central obesity, Diabetes mellitus, Hypertension, Waist circumference, Waist-to-hip ratio.
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Random blood sugar (RBS) was assessed using a glucometer (Accu-
Chek), and fasting blood samples were collected after a minimum 
of 10 hours without food to determine fasting blood glucose 
(FBG) using the glucose oxidase-peroxidase method. Diabetes 
was defined as FBG ≥126 mg/dL, RBS ≥200 mg/dL, or the use of 
antidiabetic medications, in accordance with WHO guidelines. 
Participants were categorized into four groups of 25 individuals 
each—group A (normotensive diabetics), group B (hypertensive 
nondiabetics), group C (hypertensive diabetics), and group D 
(normotensive nondiabetics).

Statistical analysis was carried out using SPSS software 
(version XX), with continuous variables expressed as mean ± 
standard deviation (SD) and categorical variables as frequencies 
and percentages. Differences between groups were evaluated 
using one-way analysis of variance (ANOVA), and where 
significant, post hoc Tukey’s test was employed to identify 
intergroup differences. A p-value of <0.05 was considered 
statistically significant.

Re s u lts
A total of 100 participants aged between 25 and 70 years were 
included in the study. Each group—group A (normotensive diabetics), 
group B (hypertensive nondiabetics), group C (hypertensive 
diabetics), and group D (normotensive nondiabetics)—comprised 
25 participants. The majority of participants (37%) fell within the 
41–50 year age-group, followed by 22% in 51–60 years, 18% in 
31–40 years, 13% in 61–70 years, and 10% in 25–30 years, with a 
mean age of 47.6 ± 11.2 years. The sample included 55 females 
and 45 males, with a slightly higher proportion of females in each 
group (Tables 1 and 2).

Mat e r ia  l s a n d Me t h o d s
This cross-sectional study was conducted in the Medicine 
Outpatient Department (OPD) of Government Cuddalore Medical 
College and Hospital, Tamil Nadu, India, following approval from 
the Institutional Ethics Committee.

Sample size was calculated to be 100 for an analytical cross-
sectional study. A convenience sampling technique was used 
to recruit participants who fulfilled the inclusion criteria, which 
included adults aged 25–70 years of both genders who were 
diabetic and/or hypertensive and also normal subjects without 
diabetes and hypertension.

Exclusion criteria included individuals with chronic kidney or 
liver disease, malignancy, secondary hypertension, pregnant or 
lactating women, or those with incomplete clinical or biochemical 
data.

Data were collected using a validated and standardized 
questionnaire, capturing demographic and clinical variables such as 
age, sex, physical activity, smoking, family history, and medication 
use. Anthropometric measurements such as weight, height, BMI, 
WC, and WHR were recorded using standard techniques. BMI was 
calculated as weight in kilograms divided by the square of height 
in meters (kg/m2), and values were classified based on World Health 
Organization (WHO) criteria for Southeast Asian populations. 
Central obesity was defined as WC >90 cm in men and >80 cm in 
women, or WHR >0.90 in men and >0.85 in women. Blood pressure 
was measured in a seated position using a standard mercury 
sphygmomanometer after a 5-minute rest, with two readings 
taken and averaged. High blood pressure was defined as systolic 
BP ≥130 mm Hg, diastolic BP ≥80 mm Hg, or the current use of 
antihypertensive medications, following JNC-8/ACC guidelines. 

Table 1:  Age and gender distribution of participants across study groups

Group
(n = 25 each) Gender

Age in years Total

25–30 31–40 41–50 51–60 61–70 n

Group A (normotensive diabetics) Male 1 2 5 2 1 11
Female 2 3 6 2 1 14

Group B (hypertensive nondiabetics) Male 1 2 4 3 2 12
Female 1 3 5 2 2 13

Group C (hypertensive diabetics) Male 0 1 4 4 2 11
Female 1 2 5 4 2 14

Group D (normotensive nondiabetics) Male 2 3 3 2 1 11
Female 3 2 5 3 1 14

Total (n = 100) Male 4 8 16 11 6 45

Female 7 10 21 11 6 55

Table 2:  Comparison of mean values of variables among the study groups

Study groups
(n = 25 each) Age BMI WC WHR Systolic BP

Diastolic 
BP FBS RBS

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Group A (normotensive 
diabetics)

46.2 ± 6.1 28.3 ± 3.4 91.7 ± 8.9 0.93 ± 0.05 126.4 ± 11.6 82.1 ± 7.5 135.6 ± 44.7 189.3 ± 54.2

Group B (hypertensive 
nondiabetics)

47.5 ± 5.8 27.6 ± 3.9 90.4 ± 9.7 0.91 ± 0.06 144.2 ± 13.5 90.3 ± 8.4 102.5 ± 26.8 121.6 ± 30.7

Group C (hypertensive 
diabetics)

48.3 ± 6.4 29.1 ± 3.2 94.8 ± 8.6 0.94 ± 0.04 147.6 ± 14.3 93.2 ± 9.1 146.3 ± 52.4 211.7 ± 61.3

Group D (normotensive 
nondiabetics)

45.6 ± 6.9 25.8 ± 4.1 88.3 ± 9.2 0.89 ± 0.06 112.3 ± 10.2 75.5 ± 6.8 92.4 ± 12.6 112.8 ± 21.9
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a strong presence of central obesity. Group B (hypertensive 
nondiabetics) followed a similar pattern, with 13 participants 
classified as obese, 20 showing high WC, and 21 with elevated WHR.

Group C (hypertensive diabetics) exhibited the highest levels 
of obesity and central adiposity, with 17 participants in the obese 
category, 21 exceeding the WC threshold, and 24 having elevated 
WHR values. This group reflects the highest burden of combined 
hypertension and diabetes, aligning with the anthropometric risk 
indicators.

Group D (normotensive nondiabetics) shows a more balanced 
distribution across BMI categories, with eight participants in the 
healthy weight range. Nearly all participants in group D have WCs 
below the risk threshold (24 participants), although many (21) still show 
elevated WHR, indicating central adiposity. Overall, groups A, B, and 
C display higher obesity markers across all anthropometric measures, 
particularly in those with diabetes and/or hypertension, while group 
D presents a lower prevalence of central obesity markers, reflecting 
its association with the absence of these conditions (Table 3).

Di s c u s s i o n
This study explored the relationship between anthropometric 
indicators and the presence of diabetes, hypertension, or both, 
among a study sample predominantly composed of middle-aged 
individuals, with females outnumbering males. This demographic 
pattern mirrors broader trends in which middle-aged women 
exhibit higher susceptibility to central obesity and metabolic 
disorders, influenced by hormonal changes and lifestyle transitions.

The mean BMI across all participants was 27.9 ± 3.8 kg/
m2, indicating a general trend toward overweight and obesity.  
Group C (hypertensive diabetics) had the highest mean BMI of 29.1 ±  
3.2 kg/m2, while group D (normotensive nondiabetics) had the 
lowest mean BMI of 25.8 ± 4.1 kg/m2. The average WC was 91.3 ± 
9.5 cm, with group C showing the highest values (94.8 ± 8.6 cm). 
The mean WHR was 0.92 ± 0.06, with elevated WHR values most 
prominent in groups A, B, and C (Table 2 and Fig. 1).

The mean fasting blood sugar (FBS) across participants was 
124.7 ± 48.5 mg/dL, with group C having the highest average 
(146.3 ± 52.4 mg/dL) and group D the lowest (92.4 ± 12.6 mg/dL). 
Systolic and diastolic blood pressures (DBPs) were also elevated in 
hypertensive groups. The mean systolic blood pressure (SBP) was 
132.6 ± 14.8 mm Hg, and the mean DBP was 85.3 ± 9.7 mm Hg, 
with groups B and C recording significantly higher averages than 
groups A and D.

Descriptive statistics and intergroup comparisons using 
one-way ANOVA showed statistically significant differences 
(p < 0.05) in BMI, WC, WHR, FBS, SBP, and DBP across the groups, 
particularly between groups C and D. Post hoc analysis (Tukey’s 
test) confirmed that group C had significantly higher metabolic 
and anthropometric risk indicators than other groups.

Our findings revealed that most participants fell within 
the 41–50-year age range, with a higher proportion of females 
than males. Group A (normotensive diabetics) had a majority of 
participants (15 out of 25) classified as obese based on BMI. Most 
individuals in this group also had WCs above the risk threshold 
(18 participants) and elevated WHR (22 participants), suggesting 

Table 3:  Distribution of participants by anthropometric measures across study groups

Group

BMI (n) WC (cm) (n) WHR (n)

Healthy Overweight Obese
<90 (M)/ <80 

(F)
>90 (M)/ >80 

(F)
<0.90 (M)/<0.85 

(F) >0.90 (M)/ >0.85 (F)

A (normotensive diabetics) 2 8 15 7 18 3 22
B (hypertensive 
nondiabetics)

3 9 13 5 20 4 21

C (hypertensive diabetics) 1 7 17 4 21 1 24

D (normotensive 
nondiabetics)

8 9 8 24 10 21 4

25

20

15

10

5

0
Healthy weight Overweight Obese <90(M)/<80(F) >90(M)/>80(F) <0.90(M)/<0.85(F) >0.90(M)/>0.85(F)

BMI Waist circumference WHR

Group A Group B Group C Group D

Fig. 1: Distribution of participants by anthropometric measures across study groups
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interpreted within the context of certain limitations. The sample 
size was relatively small and drawn from a single center, limiting the 
generalizability of the results. Moreover, the cross-sectional design 
prevents establishing causality or temporal progression. Despite 
these constraints, the data provide meaningful insights, especially 
regarding the underappreciated role of WHR in early detection.

These findings carry important clinical implications. WHR, due to 
its sensitivity and ease of measurement, may serve as a practical and 
effective screening tool in routine practice, particularly in primary 
care settings. Its predictive utility even among normotensive and 
nondiabetic individuals suggests that incorporating WHR into regular 
assessments could facilitate earlier intervention and possibly reduce 
the incidence of future cardiometabolic complications. In combination 
with BMI and WC, WHR could enhance the precision of risk stratification, 
allowing for more personalized preventive strategies.

Co n c lu s i o n
In summary, this study highlights the significance of central 
obesity—measured by WC and WHR—as a more sensitive and 
reliable indicator of diabetes and hypertension risk compared to 
BMI alone. While BMI remains a useful general measure, it may 
overlook individuals with normal weight but excessive central fat 
accumulation. Our findings underscore the need to incorporate 
central adiposity assessments into routine clinical screening to 
better identify individuals at elevated cardiometabolic risk.

From a public health perspective, these results advocate for 
targeted interventions aimed at reducing central obesity through 
lifestyle modifications, including diet and physical activity. 
Implementing WHR and WC measurements in primary care settings 
and community health programs can enhance early detection 
and enable more precise, risk-based preventive strategies. These 
measures, when integrated into national screening guidelines and 
public health policies, have the potential to mitigate the growing 
burden of metabolic diseases in high-risk populations.
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association between obesity, insulin resistance, and hypertension. 
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targets.5–7 The findings of this study—higher BMI, WC, WHR, blood 
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even individuals with a normal BMI in our study exhibited high WHR 
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