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Abstract 
Background:  Obesity is a chronic low-grade inflammatory condition associated with 
metabolic abnormalities and increased cardiovascular risk. Interleukin-6 (IL-6), a pro-
inflammatory cytokine secreted by adipose tissue has been implicated in obesity-related 
inflammation. Methods: A hospital-based cross-sectional study was conducted among 90 
adults attending a tertiary care hospital. Participants were equally categorized into 
normal-weight, overweight and obese groups (30 each) according to WHO BMI criteria. 
Serum IL-6 levels were measured using enzyme-linked immunosorbent assay (ELISA) 
and lipid profile parameters were estimated. Kruskal–Wallis and Spearman correlation 
tests were used for statistical analysis. Results: Median serum IL-6 levels increased 
significantly across BMI categories, from 6.94pg/mL in normal-weight individuals to 
16.10 pg/mL in overweight and 31.05 pg/mL in obese participants ( p <0.001). Post hoc 
analysis showed significantly higher IL-6 levels in overweight and obese groups than in 
normal-weight individuals. Elevated triglycerides and VLDL were observed in 56.7% of 
participants, while 94.4% had low HDL cholesterol. IL-6 demonstrated a weak but 
significant positive correlation with triglyceride levels, whereas correlations with other 
lipid parameters were not statistically significant. Conclusion: Serum IL-6 levels increase 
progressively with increasing BMI and are positively associated with triglyceride levels, 
supporting its role as a biomarker of obesity-related systemic inflammation. These 
findings reinforce the inflammatory basis of obesity and indicate that IL-6 may aid in 
identifying individuals at increased cardiometabolic risk. 
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INTRODUCTION 
Obesity is a major global public health challenge, strongly associated with metabolic disorders, cardiovascular disease, 

type 2 diabetes, and premature mortality. In India, the prevalence of overweight and obesity has risen sharply due to 

urbanization, sedentary lifestyles, and dietary changes [1]. 

 

Obesity is now recognized not merely as excess fat storage but as a state of chronic low-grade inflammation. Adipose tissue 

functions as an endocrine organ, releasing cytokines and adipokines that influence systemic metabolism. Among these 

mediators, interleukin-6 (IL-6) has drawn particular attention. IL-6 is produced by adipocytes, macrophages, and 

endothelial cells, with adipose tissue contributing significantly to circulating IL-6 levels in obese individuals [2,3]. Early 

studies demonstrated raised IL-6 concentrations in obese patients and subsequent work confirmed increased IL-6 receptor 

activity in adipose tissue, highlighting enhanced inflammatory signaling in obesity [4,5]. 

 

Elevated IL-6 has been linked to insulin resistance, impaired glucose metabolism, and progression of metabolic disease [6-

8]. Inflammation mediated by IL-6 is closely tied to lipid abnormalities. Obese individuals often present with dyslipidemia 

characterized by high triglycerides, elevated LDL cholesterol, and reduced HDL cholesterol. Chronic inflammation alters 

lipid metabolism, worsening cardiovascular risk [9]. Studying IL-6 alongside lipid parameters may therefore help explain 

mechanisms underlying obesity-related metabolic complications. Elevated IL-6 has been associated with obesity-related 

disturbances and may help identify individuals at higher cardiometabolic risk [10-12]. 
 

The present study was designed to evaluate serum IL-6 levels in overweight and obese South Indian adults and to examine 

their relationship with BMI and lipid profile parameters. 
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MATERIALS AND METHODS 
Study population: This hospital- based cross-sectional study included adult participants attending the outpatient 

department between March 2025 to January 2026. A total of 90 participants were included and categorized into three groups 

based on body mass index (BMI) according to WHO BMI criteria: normal weight group (BMI 18.5 – 24.9 kg/m ²), 

overweight group (BMI 25- 29.9 kg/m ²) and obese group (BMI ≥30 kg/m ²) with 30 participants in each group. 

 
Adult subjects aged between 20 and 50 years and who were not following any special diet regimen were included in the 

study. Participants with severe infectious or inflammatory diseases, secondary causes of obesity, diabetes mellitus, 

malignancy, pregnancy, lactation, major systemic illnesses including hepatic, renal, rheumatologic and cardiovascular 

diseases and those receiving antihypertensive or hypolipidemic medications were excluded from the study. 

 

After obtaining informed written consent, demographic and clinical details were collected using a predesigned proforma. 

Detailed medical history including comorbidities and medication history was recorded followed by clinical examination. 

Height and weight were measured using standard procedures and BMI was calculated as weight in kilograms divided by 

height in meters squared (kg/m ²). 

 

Sample collection and Biochemical analysis: Venous blood samples were collected under aseptic precautions and 

immediately placed on ice. Serum was separated within 2 hours of collection and aliquots were stored at -80 °C until 

analysis. Serum IL-6 levels were measured using commercially available human enzyme linked immunosorbent assay 

(ELISA) kits supplied by Bioassay Technology Laboratory. Serum total cholesterol, triglycerides and high density 

lipoprotein cholesterol levels (HDL) were estimated using enzymatic methods with the Beckman Coulter AU680 Auto 

Analyzer. Low density Lipoprotein cholesterol was calculated using the formula: 

LDL-C = Total Cholesterol – HDL-C – Triglycerides/5. Very low density lipoprotein cholesterol (VLDL) was derived 
from triglyceride values using standard calculation methods. 

 

Statistical analysis: 
Data were entered into Microsoft Excel and analyzed using Statistical Package for the Social Sciences (SPSS), software 

version 24.0 for windows. Categorical variables were expressed as frequencies and percentages. Continuous variables were 

assessed for normality. Normally distributed quantitative variables were summarised as mean and standard deviation (SD) 

whereas non- normally distributed variables were expressed as median and interquartile range (Q1-Q3). 

Comparison of IL-6 levels across BMI categories were performed using Kruskal-Wallis followed by post hoc pairwise 

comparisons with Bonferroni correction. Correlation between IL-6 and lipid profile parameters were assessed using 

Spearman correlation analysis. A p value of <0.05 was considered statistically significant. 

 

Ethical Statement 
The study protocol was approved by the Institutional Ethics Committee, Rangaraya Medical College, Kakinada, Andhra 

Pradesh, India (Reg. No. IEC/RMC/2024/1326; approval dated 29 August 2024). Written informed consent was obtained 

from all participants prior to enrolment in the study. The study was conducted in accordance with applicable ethical 

principles for research involving human participants. 

 

RESULTS 
The study included a total of 90 participants. The majority of participants belonged to the age group of 40 to 49 years 

(28.9%) followed by 30 to 39 years (27.8%) and 19–29 years (25.5%) while 17.8% were aged above 50 years. With regard 

to gender distribution, males constituted 61.1% of the study population, while 38.9% were females. The study population 

was equally distributed across normal, overweight and obese BMI categories. 

 

The majority of participants had normal total cholesterol levels (81.1%), while 18.9% had elevated levels. Elevated 

triglyceride levels were observed in 56.7% of participants, whereas 43.3% had normal levels. A large proportion of 

participants (94.4%) had low HDL levels with only 5.6% having normal HDL. Most participants had normal LDL levels 

(76.7%) while 23.3% had elevated LDL levels. Similarly, 56.7% of participants had elevated VLDL levels while 43.3% 

had normal values. 

 

Association of IL-6 with BMI categories and lipid profile parameters among study participants:  
The distribution of IL-6 levels across BMI categories was assessed using the Kruskal–Wallis test, as the data were not 

normally distributed. A statistically significant difference was observed in IL-6 levels among the three BMI groups (H = 

48.76, df = 2, p < 0.001). Median IL-6 levels increased progressively across BMI categories, with values of 6.94 (3.29–

10.70) in normal, 16.10 (12.50–33.95) in overweight, and 31.05 (20.10–53.16) in obese individuals. Post hoc analysis using 

Bonferroni correction showed that IL-6 levels were significantly higher in overweight and obese groups compared to 
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normal individuals (p < 0.001 for both comparisons). After Bonferroni correction for multiple comparisons, the difference 

between overweight and obese groups was not statistically significant (p = 0.028). 

 

Spearman correlation analysis was done and it showed that IL-6 had a weak positive correlation with triglyceride levels, 

which was statistically significant (r = 0.210, p = 0.047). IL-6 also demonstrated weak positive correlations with total 

cholesterol, HDL, LDL, and VLDL and these associations were not statistically significant (p > 0.05). 

 
Table 1: Distribution of Sociodemographic details and BMI distribution  among study participants (n=90) 

Variable Frequency Percentage 

Age 

19 to 29 years 23 25.5 

30 to 39 years 25 27.8 

40 to 49 years 26 28.9 

>50 years 16 17.8 

Gender 

Male 55 61.1 

Female 35 38.9 

BMI categories 

Normal 30 33.3 

Overweight 30 33.3 

Obese 30 33.3 

 

Table 2: Distribution of lipid profile parameters among study participants 

Variable Frequency Percentage 

Total cholesterol 

Normal 73 81.1 

High 17 18.9 

Total Triglycerides 

Normal 39 43.3 

High 51 56.7 

HDL 

Normal 5 5.6 

Low 85 94.4 

LDL 

Normal 69 76.7 

High 21 23.3 

VLDL 

Normal 39 43.3 

High 51 56.7 

 

Table 3: Comparison of IL6 with BMI categories among study participants 

BMI Frequency Median(Q1-Q3) 

Normal 30 6.94(3.29-10.70) 

Overweight 30 16.10(12.50-33.95) 

Obese 30 31.05(20.10-53.16) 

Test Value  

Kruskal- Wallis H 48.76 

df 2 

P value <0.001 
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Table 4: Correlation of IL6 with lipid profile parameters among study participants 

Variable Spearman Correlation(r) P value 

Total cholesterol 0.186 0.080 

Triglycerides 0.210 0.047 

HDL 0.187 0.077 

LDL 0.073 0.495 

VLDL 0.204 0.054 

 

 

 
Figure 1: Distribution of IL-6 levels across BMI categories 

Figure1 shows a progressive increase in serum IL-6 levels with increasing BMI. The obese group showed highest median 

IL-6 levels and the widest interquartile ranges indicating greater inflammatory burden and variability compared with the 

overweight and normal weight groups.  

 

DISCUSSION 
The present cross-sectional study was conducted to evaluate the relationship between circulating interleukin-6, BMI, and 

lipid profile parameters among overweight and obese individuals attending a tertiary care hospital. The study showed a 

significant progressive increase in circulating IL-6 concentrations across BMI categories with overweight and obese 

individuals showing markedly higher IL-6 levels than normal weight participants. In the present study, the majority of 

participants were in the age group of 40 to 49 years (28.9%) followed by 30 to 39 years (27.8%) with males constituting 

61.1% of the study population. Equal distribution of normal weight, overweight and obese individuals provided meaningful 

comparison of inflammatory and metabolic parameters across BMI categories. These demographic findings are comparable 

to several studies conducted among overweight and obese adults where middle-aged individuals constituted the major study 

population. 

 

The present study showed significant increase in circulating IL-6 levels with increasing BMI. Median IL-6 levels 

progressively increased from 6.94 pg/ml among normal weight individuals to 16.10 pg/ml among overweight individuals 
and 31.05 pg/ml among obese individuals with a statistically highly significant association between BMI categories and 

IL-6 levels (<0.001). These findings indicate progressive elevation of inflammatory activity with increased adiposity. 

Similar findings were reported by Dalia M.E.El Mikkawy et al.,(Egypt) who observed significantly elevated circulating 

IL-6 levels among overweight and obese individuals compared to controls with positive correlation between IL-6 and BMI 

particularly among individuals with grade III obesity[13]. Likewise, Kathryna Fontana Rodrigues et al., found significantly 

higher IL-6 levels among obese individuals with type 2 diabetes mellitus compared to controls indicating that obesity and 

diabetes synergistically contribute to systemic inflammation [14].  Similar observations were also reported by Zahir 

Hussain et al., who observed elevated IL-6 levels among overweight women with type 2 diabetes mellitus compared to 

normal weight women[15]. 

 

The progressive increase in IL-6 levels observed in the present study may be due to endocrine function of adipose tissue. 

Obesity is associated with adipocyte hypertrophy and macrophage infiltration resulting in increased secretion of 
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inflammatory cytokines including IL-6, TNF-α and resistin. Dalia M.E.El Mikkawy et al., (Egypt) reported that 

approximately one third of circulating IL-6 originates from adipose tissue [13]. Persistent low-grade inflammation induced 

by adipose tissue contributes to insulin resistance, endothelial dysfunction, oxidative stress and cardiovascular disease. The 

present study also showed a high prevalence of dyslipidemia among overweight and obese individuals. Elevated 

triglyceride levels were seen in 56.7% of participants, elevated VLDL levels in 56.7%, elevated LDL levels in 23.3% and 

low HDL levels in 94.4% of participants. These findings indicate the presence of atherogenic dyslipidemia associated with 

obesity and metabolic abnormalities.  
 

Comparable findings were observed in the study conducted by Arun Kumar G et al., where diabetic individuals with higher 

BMI categories showed elevated triglycerides, VLDL, LDL levels along with reduced HDL cholesterol levels [16].  

Similarly, Nnamdi Johnjude Chinonso et al., found significantly elevated triglycerides, VLDL, remnant cholesterol; and 

atherogenic index of plasma among overweight and obese Nigerian participants compared to normal weight controls[17]. 

These findings suggest that obesity associated dyslipidemia is consistently observed across different populations. 

 

A notable finding in the present study was markedly high prevalence of low HDL cholesterol levels. HDL cholesterol had 

anti inflammatory and antioxidant properties and plays an important role in reverse cholesterol transport. Reduced HDL 

levels therefore indicate increased cardiovascular risk. Giovanni Zuliani et al., (Italy) in the InCHIANTI study 

demonstrated that elevated IL-6 levels were independently associated with low HDL -C levels (OR:2.10;95% CI:1.10 -

3.75) independent of smoking, BMI, diabetes and other confounding factors [18].  Josh et al., in the ICMR–INDIAB Study 

reported low HDL in 72.3 % of participants, making it the most common lipid abnormality in India [19].  The present study 

shows a markedly greater burden of low HDL ( 94.4%) compared to the national representative study. The high prevalence 

of low HDL reported in the present study may indicate an increased inflammatory burden and altered lipid metabolism 

among overweight and obese individuals. 

 
The present study further demonstrated a weak but statistically significant positive correlation between IL-6 and 

triglyceride levels (r= 0.210,p=0.047). Similar findings were observed by Dima Faris Abdulkhadum and AI-Mamoori and 

Adam Ali Hamza who reported strong positive correlations between IL-6 and triglycerides (r=0.48, p < 0.001) with inverse 

association between IL-6 and HDL among diabetic individuals [20]. Likewise, Zahir Hussain et al., found significant 

correlations between IL-6, BMI, total cholesterol and metabolic abnormalities among overweight women with type 2 

diabetes mellitus. Although the strength of association observed in the present study was comparatively weaker, the 

direction of correlation remains consistent with previous studies [15]. The weaker correlations observed in the present 

study may be attributed to smaller sample size, dietary variations, physical activity differences, genetic predisposition and 

duration of metabolic disease.  

 

The findings of the present study support the concept of obesity associated meta-inflammation where chronic low-grade 

inflammation contributes significantly to metabolic disturbances and cardiovascular disease. IL-6 influences hepatic lipid 

metabolism by increasing triglyceride synthesis and impairing HDL metabolism, thereby promoting an atherogenic lipid 

profile. Luz Andrea Martinez-Perez et al., found that chronic inflammation mediated by cytokines such as IL-6 plays a 

central role in insulin resistance, dyslipidemia, endothelial dysfunction and progression of metabolic syndrome [21]. The 

present study is also supported by Murkamilov IT et al.,(Russia) who observed significant associations between IL-6 and 

LDL cholesterol, blood pressure, glucose levels, uric acid and cardiovascular risk markers among overweight and obese 

individuals.[22] These observations suggest that IL-6 may serve as an important biomarker linking obesity, inflammation, 
dyslipidemia and cardiovascular disease. 

 

The present study has certain strengths. Equal distribution of normal weight, overweight and obese groups enabled effective 

comparison across BMI categories. Simultaneous assessment of IL-6 and lipid profile parameters provided understanding 

of  the interaction between inflammation and dyslipidemia in obesity. In addition, the study contributes important regional 

evidence regarding obesity associated inflammation which remains relatively underexplored in Indian population. 

However, certain limitations should be considered while interpreting the findings. The cross-sectional design limits causal 

relationship between IL-6 elevation and lipid abnormalities. Since the study was hospital based, the findings may not be 

generalizable to the community population. Other inflammatory markers such as TNF- α , CRP, adiponectin and leptin 

were not evaluated. Lifestyle related factors including dietary habits, physical activity, smoking, alcohol consumption and 

socioeconomic variables were not assessed in detail. 

 

CONCLUSION 
The present study demonstrated significantly elevated IL-6 levels among overweight and obese individuals with 

progressive increase across increasing BMI categories. Significant dyslipidemia, particularly elevated triglycerides, 

elevated VLDL and markedly reduced HDL cholesterol levels were also observed among study participants. A significant 

positive association between IL-6 and triglyceride levels further highlights the interplay between inflammation and 
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dyslipidemia in obesity. These findings support the concept that obesity is associated with chronic low-grade inflammation 

contributing to increased metabolic and cardiovascular risk. IL-6 may serve as a useful biomarker for identifying obesity 

related inflammatory and metabolic disturbances. Further longitudinal studies with larger sample size are recommended to 

evaluate the prognostic significance of IL-6 and its role in cardiovascular risk stratification and preventive strategies. 
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