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Abstract  

Coronary artery disease (CAD) in India is closely linked to elevated body mass index (BMI), dyslipidemia, 

and metabolic risk factors. Studies from Northern India, including Himachal Pradesh, Uttar Pradesh, and 

Jammu & Kashmir, show high obesity prevalence, especially in rural and tribal populations, with low 

HDL and borderline triglyceride levels. Advanced lipid markers like oxidized LDL (ox-LDL) and small 

dense LDL (sdLDL) are more effective in predicting premature CAD than traditional markers. In Southern 

India, particularly in Kerala and Andhra Pradesh, similar trends of elevated BMI, dyslipidemia, and 

gender-specific risks are observed, with associations between abdominal obesity, high cholesterol, and 

low HDL. Additionally, epicardial adipose tissue (EAT) thickness and lipoprotein-associated 

phospholipase A2 (Lp-PLA2) activity are identified as independent CAD predictors. Both regions share 

common risk factors, exacerbated by urbanization and changing lifestyles, highlighting the need for 

targeted public health interventions to manage CAD risk factors effectively. 
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Introduction 

Coronary artery disease (CAD) is a growing health concern in India, influenced by a variety of risk factors 

across different age groups [1]. Common contributors include hypertension, diabetes mellitus and 

dyslipidaemia, with these conditions being interrelated in many patients [2][3]. While population-level 

surveys using sociodemographic and non-laboratory-based data provide insight into the burden of 

cardiovascular disease, laboratory-based assessments, such as blood pressure, serum cholesterol, and 

blood glucose levels, offer more accurate risk evaluation. [2]. Dyslipidaemia, a classical risk factor for 

CAD, significantly drives the rise of non-communicable diseases in India [4]. Studies highlight the genetic 

predisposition of Indians to CAD, often exacerbated by environmental factors. Indians are more prone to 

higher levels of atherogenic lipoprotein (a) and lower levels of anti-atherogenic HDL cholesterol, 

distinguishing them from other ethnic groups. These abnormalities, coupled with advanced lipid 

parameters like oxidized LDL and small dense LDL, underline the complexity of CAD in the Indian 

population, where conventional lipid metrics alone cannot fully explain premature CAD occurrences [5]. 

Additionally, conditions like type 2 diabetes mellitus (T2DM) and hypertension (HTN) independently 

contribute to adverse cardiac effects, such as increased arterial stiffness and impaired myocardial function 

[6]. Indian patients exhibit unique patterns of dyslipidaemia, characterized by low HDL and high 
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triglycerides—termed atherogenic dyslipidaemia—which pose significant therapeutic challenges [7]. This 

contrasts with Western populations where high cholesterol predominates as a major risk factor. Novel 

biochemical markers such as high-sensitivity C-reactive protein (hs-CRP) and homocysteine (Hcy) further 

emphasize the multifactorial nature of CAD risk. These insights underscore the importance of targeted 

interventions focusing on both traditional and novel risk factors to mitigate the growing burden of CAD 

in India [8]. 

 

Aim of the study 

The study aimed to examine the prevalence of various biochemical risk factors associated with coronary 

artery disease (CAD) in North and South Indian populations. 

 

Study Design 

An in-depth literature review was conducted to thoroughly to assess key risk factors of coronary artery 

disease (CAD) including Body Mass Index (BMI), Total Cholesterol (TC), Triglycerides (TGs) Low-

Density Lipoprotein (LDL) levels and High-Density Lipoprotein (HDL) levels. 

 

Results and Discussion 

The study focused on two regions of India: The Northern region, comprising Chandigarh, Delhi, Haryana, 

Himachal Pradesh, Jammu and Kashmir, Punjab, Uttar Pradesh and Uttarakhand, and the Southern region, 

encompassing Andhra Pradesh, Karnataka, Kerala, Pondicherry, Tamil Nadu and Telangana. 

 

 
Figure 1. Map showing regions of North and South India included in the study 
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Table 1: Analysis of Biochemical Risk factors in different regions of Northern India 

Author Stud

y 

Year 

Region Populatio

n Size 

Mean-

BMI 

(Kg/m2) 

Mean-

TC 

(mg/dl) 

Mean-

TGs 

(mg/dl) 

Mean-

LDL-

levels 

(mg/dl) 

Mean-

HDL 

levels 

(mg/dl) 

Bhardwaj 

et al. 

2013 [9] 

2013 Himancha

l Pradesh 

900 (450 

Rural & 

450 

Tribal) 

21.0 

(Rural) 

21.5 

(Tribal) 

165.60 

(Rural) 

171.0 

(Tribal) 

109.10 

(Rural) 

96.40 

(Tribal) 

 

91.80 

(Rural) 

95.90 

(Tribal) 

40.50 

(Rural) 

41.60 

(Tribal) 

Bansal et 

al. 2015 

[5] 

2015 Delhi 60 (30 

Cases & 

30 

Controls) 

_ 163.57 

(Case) 

193.53 

(Control) 

163.57 

(Case) 

183.10 

(Control) 

88.05 

(Case) 

115.67 

(Control

) 

42.67 

(Case) 

38.10 

(Control) 

Singh et 

al. 2017 

[10] 

2017 Uttar 

Pradesh 

500 (250 

T2DM 

CAD & 

250 

Controls) 

23-24.9 

(T2DM 

CAD) 

18-22.9 

(Controls

) 

258.53 

(T2DM 

CAD) 

180.00 

(Controls

) 

186.00 

(T2DM 

CAD) 

110.06 

(Controls

) 

201.00 

(T2DM 

CAD) 

117.24 

(Control

s) 

29.00 

(T2DM 

CAD) 

53.00 

(Controls

) 

Sinha et 

al. 2018 

[12] 

2018 Uttar 

Pradesh 

350 213 

(Normal-

BMI) 

137 

(High-

BMI) 

267 

(Normal-

TC) 83 

(High-

TC) 

252 

(Normal-

TGs) 98 

(High-

TGs) 

248 

(Normal

-LDL) 

102 

(High-

LDL) 

106 

(Below 

Normal-

HDL) 

244 

(Normal-

HDL) 

 

Jammu et 

al. 2018 

[13] 

2018 Jammu 

and 

Kashmir 

460 (220 

Cases & 

240 

Controls) 

24.34 

(Case) 

22.99 

(Controls

) 

212.47 

(Case) 

171.78 

(Controls

) 

240.24 

(Case) 

143.65 

(Controls

) 

129.48 

(Case) 

102.34 

(Control

s) 

41.23 

(Case) 

44.89 

(Controls

) 

Gautam 

et al. 

2018 

[14] 

2018 Uttar 

Pradesh 

120 Cases _ 268.2 214.50 108.40 43.20 

Kaur et 

al. 2019 

[17] 

2019 Chandiga

rh 

1000 (500 

Cases & 

500 

Controls) 

Normal- 

BMI: 296 

Cases, 

270 

144.95 

(Case) 

275.76 

145.37 

(Case) 

198.23 

76.54 

(Case) 

135.65 

88.06 

(Case) 

52.35 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250134297 Volume 7, Issue 1, January-February 2025 4 

 

 

Biochemical findings in North India- 

The reviewed studies collectively highlight the complex relationship between body mass index (BMI), 

lipid profiles, and coronary artery disease (CAD) risk factors in the Indian population. Research conducted 

in Himachal Pradesh reported a high prevalence of obesity (BMI 27.5–30 kg/m²) and borderline 

triglyceride levels among tribal and rural populations, with low HDL levels (<40 mg/dL) observed in 

approximately half of the subjects [9]. Advanced lipid parameters, such as oxidized LDL (ox-LDL) and 

small dense LDL (sdLDL), were identified as more accurate predictors of premature CAD than 

Controls) 

High 

BMI: 204 

Cases, 

230 

Controls) 

(Controls

) 

(Controls

) 

(Control

s) 

(Controls

) 

Chaudha

ry et al. 

2024 [2] 

2019 Haryana  4276 

(2129 

Rural & 

2147 

Urban) 

24.2 

(Rural)  

26.5 

(Urban) 

186.4 

(Rural) 

183.5 

(Urban) 

_ 116.9 

(Rural) 

115.2 

(Urban) 

_ 

Golia et 

al. 2020 

[15] 

2020 Uttar 

Pradesh 

400 (300 

Cases & 

100 

Controls) 

_ 161.20 

(Case) 

148.30 

(Controls

) 

152.36 

(Case) 

111.15 

(Controls

) 

94.94 

(Case) 

76.90 

(Control

s) 

46.01 

(Case) 

60.75 

(Controls

) 

Nehra et 

al. 2020 

[11] 

2020 Uttar 

Pradesh 

100 (50 

Non-

Smokers, 

28 

Smokers 

without 

CAD and 

22 

Smokers 

with 

CAD) 

_ 191.40 

(Non-

Smokers) 

200.60 

(Smokers 

without 

CAD) 

234.61 

(Smokers 

with 

CAD) 

121.19 

(Non-

Smokers) 

143.30 

(Smokers 

without 

CAD) 

220.37 

(Smokers 

with 

CAD) 

115.95 

(Non-

Smokers

) 

131.94 

(Smoker

s 

without 

CAD) 

162.08 

(Smoker

s with 

CAD) 

51.26 

(Non-

Smokers) 

40.90 

(Smokers 

without 

CAD) 

26.26 

(Smokers 

with 

CAD) 

Bunker et 

al. 2022 

[16] 

2022 Uttar 

Pradesh 

200 

Patients 

(30 

Premature 

CAD, 170 

CAD) 

27.1 

(Prematu

re CAD) 

26.9 

(CAD) 

195 

(Prematu

re CAD) 

196 

(CAD) 

159 

(Prematu

re CAD) 

155 

(CAD) 

_ 38 

(Prematu

re CAD) 

40 

(CAD) 
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conventional lipid markers [5]. Investigations from 2017 and 2020 in Uttar Pradesh revealed adverse lipid 

profiles in CAD patients, characterized by elevated triglycerides, LDL, and VLDL, alongside reduced 

HDL, with exacerbating factors such as type 2 diabetes mellitus and smoking, respectively [10], [11]. 

Further, research from Uttar Pradesh [12] and Jammu & Kashmir [13] linked urban lifestyles, elevated 

BMI, and dysregulated lipid levels—including significantly higher total cholesterol (TC) and LDL—to an 

increased risk of cardiovascular diseases. Hyperlipidemia was identified as a prevalent risk factor, with an 

average TC of 268.2 mg/dL and HDL of 43.2 mg/dL [14]. A 2020 investigation from Uttar Pradesh also 

highlighted gender differences in obesity metrics among CAD patients [15]. Additionally, a 2022 study 

associated premature CAD with low HDL levels, along with other risk factors, including high familial 

risk, smoking, and tobacco use [16]. 

Author Stud

y 

Yea

r 

Region Populati

on Size 

Mean-

BMI 

(Kg/m2) 

Mean-TC 

(mg/dl) 

Mean-

TGs 

(mg/dl) 

Mean-

LDL-

levels 

(mg/dl) 

Mean-

HDL-

levels 

(mg/dl) 

Krishna

n et al. 

2016 

[18] 

2012 Kerala 5167 Normal-

BMI 

(<25): 

796/516

7 High-

BMI 

(>25): 

1448/51

67 

Normal-

TC 

(<190mg

%): 

4272/516

7 High-

TC 

(>190mg

%): 

849/5167 

_ Normal-

LDL 

(>100mg

%): 

4271/516

7 Low-

LDL 

(<100mg

%): 

849/5167 

_ 

Oommen 

et al. 

2016 

[19] 

2012 Tamil 

Nadu 

2397 

(Urban) 

3799 

(Rural) 

Normal-

BMI 

(<25): 

221/314

0 High-

BMI 

(>25): 

169/206

2 

Normal-

TC 

(<190mg

%): 

198/3015 

High-TC 

(>190mg

%): 

177/1867 

Normal-

TGs 

(<150mg

%): 

110/1308 

High-TGs 

(>150mg/

%): 

267/3583 

Normal-

LDL 

(>100mg

%): 

69/1089 

Low-LDL 

(<100mg

%): 

306/3793 

_ 

Jyothi et 

al. 2018 

[20] 

2014

-

2015 

Telangan

a 

440 (26 

Cases & 

414 

Controls) 

24.71 

(Case) 

24.74 

(Control

s) 

179.64 

(Case) 

171.78 

(Controls) 

146.64 

(Case) 

171.78 

(Controls) 

95.67 

(Case) 

102.03 

(Controls) 

43.19 

(Case) 

43.47 

(Controls

) 

Verma et 

al. 2019 

[21] 

2015 Pondiche

rry 

500 (250 

Cases & 

25.1 

(Case) 

24.6 

162 

(Case) 

213.7 

(Case) 

141.3 

(Case) 

39.6 

(Case) 

42.2 
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Table 2: Analysis of Biochemical Risk factors in different regions of Southern India 

 

Biochemical findings in South India- 

The prevalence and risk factors associated with coronary artery disease (CAD) in India have been 

extensively investigated, with research highlighting significant correlations with body mass index (BMI), 

lipid profiles, and metabolic parameters. In 2016, research in Kerala reported a high prevalence of 

overweight or obesity (59%) and abdominal obesity (57%) among CAD patients, alongside elevated total 

cholesterol levels (52%) and low high-density lipoprotein (HDL) cholesterol (39%) [18]. Another 2016 

report documented a substantial increase in CAD prevalence, particularly among urban women, attributing 

this rise to escalating metabolic and lifestyle-related risk factors [19]. 

250 

Controls) 

(Control

s) 

115 

(Controls) 

211.3 

(Controls) 

123.5 

(Controls) 

(Controls

) 

Chand et 

al. 2016 

[24] 

2015 Andhra 

Pradesh 

1024 

(508 

Cases & 

516 

Controls) 

26.02 

(Case) 

26.9 

(Control

s) 

153.6 

(Case) 

190.6 

(Controls) 

148.4 

(Case) 

161.0 

(Controls) 

84.7 

(Case) 

113.6 

(Controls)  

41.3 

(Case) 

47.7 

(Controls

)  

Sairam 

et al. 

2017 

[22] 

2017 Three 

regions of 

South 

India 

200 (97 

Cases & 

93 

Controls) 

22.6 

(Case) 

23.3 

(Control

s) 

188.5 

(Case) 

189 

(Controls) 

141 (Case) 

123 

(Controls) 

117 

(Case) 

123 

(Controls) 

38 

(Case) 

43 

(Controls

) 

Varadha

n et al. 

2022 

[25] 

2021 Pondiche

rry 

160 (100 

Cases & 

60 

Controls) 

28.40 

(Case) 

24.07 

(Control

s) 

225.49 

(Case) 

196.92 

(Controls) 

173.84 

(Case) 

125.25 

(Controls) 

148.62 

(Case) 

128.68 

(Controls) 

44.29 

(Case) 

52.88 

(Controls

) 

Chaudha

ry et al. 

2024 [2] 

2019 Andhra 

Pradesh 

4172 

(2200 

Rural & 

1972 

Urban) 

22.0 

(Rural) 

26.1 

(Urban) 

178.7 

(Rural) 

185.3 

(Urban) 

_ 114.9 

(Rural) 

118.8 

(Urban) 

_ 

Issac et 

al. 2023 

[23] 

2022 Kerala 102 Normal-

BMI 

(<25): 

37/102 

High-

BMI 

(>25): 

65/102 

Normal-

TC 

(<200mg

%): 

62/102 

High-TC 

(>200mg

%): 

40/102 

Normal-

TGs 

(<150mg

%): 

73/102 

High-TGs 

(>150mg

%): 

29/102 

Normal-

LDL 

(>100mg

%): 

33/102 

Low-LDL 

(<100mg

%): 

69/102 

Normal-

HDL 

(>40mg

%): 

87/102 

Low-

HDL 

(<40mg

%): 

15/102 
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In 2018, research found significantly higher triglyceride levels among CAD patients compared to non-

CAD individuals, though LDL and other lipid parameters were comparable [20]. A 2019 investigation in 

Pondicherry identified a strong positive correlation between epicardial adipose tissue (EAT) thickness and 

low-density lipoprotein cholesterol (LDL-C), establishing EAT as an independent predictor of CAD [21]. 

Additionally, lipoprotein-associated phospholipase A2 (Lp-PLA2) activity was shown to positively 

correlate with total cholesterol, LDL-C, and non-HDL cholesterol, while negatively correlating with HDL-

C [22]. 

The prevalence of risk factors such as hyperlipidaemia, hypertension, and diabetes across both urban and 

rural populations in northern and southern India was documented in 2019 research from Andhra Pradesh 

[2]. Furthermore, a 2024 report highlighted alarmingly high rates of obesity (63.7%) and elevated total 

cholesterol levels (39.2%) among women in Kerala, underscoring the urgent need for targeted lifestyle 

interventions [23].  

 

Conclusion 

The studies examining coronary artery disease (CAD) risk factors from both Northern and Southern India 

underscore the widespread influence of elevated body mass index (BMI) and dyslipidemia, with notable 

regional similarities and differences. In Northern India, research conducted in states such as Himachal 

Pradesh, Uttar Pradesh, and Jammu & Kashmir highlights a high prevalence of obesity, particularly among 

rural and tribal populations, with low high-density lipoprotein (HDL) levels and borderline triglyceride 

levels commonly observed [9], [10], [11]. Elevated total cholesterol (TC) and LDL levels, compounded 

by type 2 diabetes mellitus and smoking, are consistently identified as significant risk factors for CAD 

[12], [13]. Moreover, advanced lipid parameters, such as oxidized LDL (ox-LDL) and small dense LDL 

(sdLDL), have been identified as more accurate predictors of premature CAD than conventional lipid 

markers [5]. 

In contrast, Southern India, particularly in Kerala and Andhra Pradesh, shows a similarly high prevalence 

of overweight and obesity among CAD patients, with significant correlations to elevated total cholesterol 

and reduced HDL cholesterol levels [18], [19]. Research from Kerala reports alarmingly high rates of 

abdominal obesity and elevated cholesterol, particularly among women, suggesting distinct gender-

specific cardiovascular risks [23]. Additionally, studies from Pondicherry and Andhra Pradesh emphasize 

the role of metabolic parameters, such as epicardial adipose tissue (EAT) thickness and lipoprotein-

associated phospholipase A2 (Lp-PLA2) activity, as independent predictors of CAD [21], [22]. The impact 

of urbanization, along with rising rates of hyperlipidaemia, hypertension, and diabetes, is consistent across 

both urban and rural populations in these regions [2]. 

While both Northern and Southern India exhibit a strong correlation between elevated BMI, dyslipidemia, 

and CAD risk, the Southern studies place particular emphasis on specific lipid markers and highlight the 

growing gender differences in obesity metrics. Collectively, these findings underscore the need for 

targeted public health interventions to address the escalating burden of CAD in India, particularly in the 

context of urbanization, lifestyle changes, and the increasing prevalence of metabolic risk factors across 

both regions. 
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