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Introduction

The premature coronary artery disease  (CAD) has increased 
at an alarming rate in India with an obvious visible impact 
on the young Indian population. In recent times, over  50% 
of  mortality due to cardiovascular diseases  (CVD) has been 
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Abstract

Objective: To evaluate the pattern of dyslipidaemia, risk factors, and comorbidities in young Indian adults with dyslipidaemia. 
Methods: A retrospective, multi‑centric real‑world study included individuals with dyslipidaemia, aged 18 - 45 years, attending to 623 
hospitals/clinics across India. Data were collected retrospectively from medical records to note demographics, risk factors (smoking, 
alcohol consumption, sedentary lifestyle, family history of dyslipidaemia, diabetes mellitus, and hypertension), and clinical 
details (height, weight, waist circumference, body mass index (BMI), blood pressure, blood sugar, glycated hemoglobin (HbA1c), 
triglycerides (TG), total cholesterol (TC), low‑density lipoproteins (LDL‑C), and high‑density lipoprotein (HDL‑C)).A descriptive analysis 
and comparative analysis (Mann-Whitney U test and Chi‑square test) were done. Results: Of the total 8135 patients, the majority 
were men (65.0%). Overall, 87.1% of population had one or multiple comorbidities which included the presence of dyslipidaemia 
alone (12.9%), dyslipidaemia with diabetes and hypertension (39.1%), dyslipidaemia with diabetes (33.6%), and dyslipidaemia with 
hypertension (14.4%). Sedentary lifestyle was prevalent observation in >50% of the population. Youngest age (18 - 25) group had 
higher prevalence of hypertriglyceridemia (63.2%), high LDL‑C levels (56.8%), and low HDL‑C levels (64.6%), while patients from the 
age group >25 to ≤35 years had the highest incidence of hypercholesterolemia (66.6%). Atherogenic dyslipidaemia was observed in 
41.9%, 25.5%, and 23.2% of patients from age groups of ≥18 to ≤25, >25 to  ≤35, and >35 to ≤45 years, respectively. Patients with 
HbA1c ≥6.5% had significantly higher levels of TG, TC, LDL‑C, and lower HDL‑C compared to those with HbA1c <6.5%. Conclusion: 
Hypertriglyceridemia, high LDL‑C, low HDL‑C, and atherogenic dyslipidaemia were prevalent in the young Indian cohort and sedentary 
lifestyle, and HbA1c ≥ 6.5% were the predominant risk factors of dyslipidaemia.
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noticed in individuals aged  <50  years. A  recently published 
review discussed the established and emerging risk factors for 
CAD in very young South Asians and the higher rates of  CAD 
in this population may be partially explained by an increased 
prevalence of  traditional risk factors, including diabetes, 
hypertension, smoking and metabolic syndrome.[1] The most 
common attributable risk factors among young individuals with 
the premature occurrence of  coronary heart disease  (CHD) 
include dyslipidaemia, hypertension, and smoking.[2,3]

Among the patients with atherosclerosis, dyslipidaemia has been 
shown as one of  the significant risk factors. In addition, reports 
from recent studies have also confirmed the increasing prevalence 
of  dyslipidaemia in urban as well as rural Indian populations.[4‑6] The 
burden of  dyslipidaemia in Indian urban population is higher (25 - 
30%) than in rural population (15 - 20%).[5] Particularly, the Indian 
Council of  Medical Research–India Diabetes (ICMR‑INDIAB) 
study demonstrated higher rates of  dyslipidaemia in the youngest 
age group (20 - 24 years).[6]A very few dedicated epidemiological 
studies have been conducted in the last two decades that analyzed 
dyslipidaemia prevalence among young Indians. Most of  these 
studies had a smaller sample size, representing a small geographic 
area or single centre data.[2,7‑9]

Considering the heterogenous ethnicities of  Indian populations 
and prevalence of  atherogenic dyslipidaemia among them, an 
individualized treatment schedule is a need of  the hour, and the 
young populationis not an exception to this approach.[10]Effective 
public health education and intervention strategies for better 
management of  dyslipidaemia among young Indians will depend 
on an accurate assessment and understanding of  dyslipidaemia 
pattern in young Indian cohort. In addition, the primary physicians 
are the first contact in early stage of  diseases like hypertension, 
dyslipidaemia and diabetes mellitus; hence, early screening and 
identification of  dyslipidaemia pattern would help the primary 
care physicians in future management and to avoid complications 
including the long‑term risk of  developing premature atherogenic 
CVDs and associated comorbidities. Therefore, the present 
study aimed to determine patterns of  dyslipidaemia, risk 
factors and comorbidities using data from a carefully conducted 
cross‑sectional study among young individuals with dyslipidaemia 
attending hospitals and clinics in India.

Methods

This was a retrospective, non‑comparative, multi‑centric 
real‑world study which included young individuals with 
a diagnosis of  dyslipidaemia and receiving treatment of  
dyslipidaemia and/or diabetes and/or hypertension, attending 
to hospitals and clinics in India.

The study was conducted in accordance with ethical principles that are 
consistent with the Declaration of  Helsinki, International Conference 
on Harmonisation‑Good Clinical Practices, and the applicable 
legislation on non‑interventional studies. The study protocol was 
approved by an independent review board (31 July 2018).

Data were collected from the medical records of  clinics/hospitals 
across the 623 study sites in India. The inclusion criteria were 
patients of  either sex, aged within the range of  18 - 45 years, with 
a confirmed diagnosis of  dyslipidaemia and receiving treatment 
for dyslipidaemia and/or diabetes mellitus and/or hypertension. 
Patients aged >45 years were excluded.

The selection of  these retrospective cases was based on the 
integrity and completeness of  the available data sets. Consent 
from patients for retrospective samples was not obtained, in 
view of  the difficulty in tracking patients. Data were collected 
through paper‑based case record forms at a single visit. These 
included demographic and clinical details mentioned in the 
questionnaire. Demographic details included age, sex, smoking 
habit, alcohol consumption, sedentary lifestyle, family history of  
dyslipidaemia, diabetes mellitus and hypertension, anthropometric 
measurements  (height, weight, waist circumference, and BMI 
calculations), blood pressure, fasting and postprandial blood 
glucose levels, and glycated hemoglobin (HbA1c) in patients with 
diabetes mellitus. Lipid profile included triglycerides (TG), total 
cholesterol (TC), low‑density lipoproteins cholesterol (LDL‑C), 
and HDL‑C.

Definitions:

National Cholesterol Education Program‑Adult Treatment 
Panel III (NCEP‑ATP III) guidelines were used for definition 
of  dyslipidaemia as follows[11]:
•	 Hypercholesterolemia—serum cholesterol levels ≥ 200 mg/

dL (≥5.2 mmol/L)
•	 Hypertriglyceridemia—serum triglyceride levels ≥ 150 mg/

dL (≥1.7 mmol/L)
•	 Low HDL cholesterol—HDL cholesterol levels, <40 mg/

dL  (<1.04 mmol/L) for men and  <  50  mg/dL  (<1.3 
mmol/L) for women

•	 High LDL cholesterol—LDL cholesterol levels ≥ 130 mg/
dL (≥3.4 mmol/L)

•	 Atherogenic dyslipidaemia—Elevated levels of  TG and 
small‑dense low‑density lipoprotein and low levels of  
HDL‑C.

Other definitions:
•	 Diabetes: Individuals diagnosed by a physician and on 

antidiabetic medications
•	 Hypertension: Individuals diagnosed by a physician and on 

antihypertensive medications
•	 Obesity: Generalized obesity was defined as BMI ≥25 kg/m2; 

overweight as BMI = 23 - 25 kg/m2 and abdominal obesity 
was defined as waist ≥90 cm (males), ≥80 cm (females) using 
Asia Pacific guidelines for south Asians[12,13]

Statistical analyses
Data were analyzed using Statistical Package for The Social 
Sciences  (SPSS) software, version  23.0. Qualitative data were 
presented as number and percentages, while quantitative 
data were presented as mean  (standard deviation  (SD)) or 
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median  (interquartile range  (IQR)), depending on the normal 
or skewed distribution of  data. The normal distribution 
of  quantitative data was assessed by the Shapiro-Wilk test. 
A comparison of  qualitative and quantitative variables between the 
groups was done using the Mann-Whitney U test and Chi‑square 
test, respectively. P < 0.05 was considered statistically significant.

Results

A total of  8,135 patients with dyslipidaemia were included in 
this study, of  which, the majority of  patients were men (65.0%). 
The median  (IQR) age was 38  (34 - 40) years and BMI was 
27.5 (25.0 - 30.4) kg/m2. A  greater number of  patients 
belonged to the age group of   >35 to  ≤45  years  (n  =  5422) 
followed by age group >25 to ≤35 years  (n = 2467) and age 
group  ≥18 to  ≤25  years  (n  =  246). Overall, 1050  (12.9%) 
patients had only dyslipidaemia, while the 39.1% of  patients 
had both comorbidities (diabetes and hypertension), followed 
by dyslipidaemia with diabetes  (33.6%), and dyslipidaemia 
with hypertension  (14.4%). The majority of  the population 
reported a family history of  diabetes mellitus  (63.4%) and 
hypertension (47.6%) [Table 1].

Age‑group wise observations
Approximately, more than half  of  the patients were recently 
diagnosed (1 - 6 months and 6 - 12 months) with dyslipidaemia 
across all the age groups (≥18 to ≤25, >25 to ≤35, and >35 
to ≤45 years), 52.9%, 56.4%, 50.1%, respectively. A significantly 
increasing trend was observed in the levels of  BMI (P < 0.001) 
from the youngest age group (≥18 to ≤25 years) to the oldest 
one  (>35 to ≤45 years). The most common diagnosis across 
the three age groups was a triad of  dyslipidaemia, diabetes and 
hypertension (37.0%, 33.2%, and 41.8%); and dyslipidaemia with 
diabetes mellitus (32.9%, 35.2%, and 32.9%).

Risk factors

Regular smoking and alcohol consumption were more common 
in patients of  age group >35 to ≤45 years (P < 0.001); whereas 
a sedentary lifestyle was the prevalent observation in over 50% 
of  the population across all the groups. More than half  of  the 
patients from all the age groups reported a family history of  
diabetes mellitus (≥18 to ≤25 years, 53.8%; >25 to ≤35 years, 
58.6%; and >35 to ≤45 years, 66.1%) [Figure 1a].

Dyslipidaemia patterns

The significantly higher median serum levels of  TG, TC, 
LDL‑C, and significantly lower levels of  HDL‑C were observed 
in the youngest age group  (≥18 to  ≤25  years)  (218.5, 242.0, 
150.0, and 37.5  mg/dL, respectively) compared to other age 
groups  (group B and C)  (P = 0.033, 0.001, 0.003, and 0.018, 
respectively) [Table 2].

Youngest age group had higher prevalence of  hypertriglyceridemia 
(63.2%), high LDL‑C levels  (56.8%), and low HDL‑C 

levels (64.6%), while patients from the age group >25 to ≤35 years 
had the highest incidence of  hypercholesterolemia (66.7%). High 
LDL‑C with hypertriglyceridemia is the most common mixed 
dyslipidaemia observed in the 3436 individuals. Among the 
1990 individuals with atherogenic dyslipidaemia 103  (41.9%), 
630 (25.5%) and 1257 (23.2%) were from age groups of  ≥18 
to ≤25,>25 to ≤35 and >35 to ≤45 years, respectively.

Diagnosis‑wise observations
Male preponderance was observed across all the diagnosis groups 
with median age ranging between 36 and 38  years. Among 
patients diagnosed with dyslipidaemia along with diabetes and 
hypertension, the majority belonged to the age group  >35 

Figure 1: Distribution of patients according to family history (a) age 
group‑wise and  (b) diagnosis‑wise. DM, diabetes mellitus, HTN, 
hypertension

ba

Table 1: Demographic characteristics of study population
Parameter Number of  patients 

(N=8135)*
Sex, n (%)

Female
Male

2848 (35.0)
5287 (65.0)

Age (years) 38.00(34.0-40.0)
Height (cm) 165(158-170)
Weight (kg) 75.0(67.5-83.0)
Waist circumference (cm) 91.0(80.0-98.0)
Body mass index (kg/m2) 27.5(25.0-30.4)
Diagnosed with, n (%)

Dyslipidaemia
Dyslipidaemia and DM
Dyslipidaemia and HTN
Dyslipidaemia, DM, and HTN

1050 (12.9)
2732 (33.6)
1175 (14.4)
3178 (39.1)

Family history positive, n (%)
DM (n=7803)
HTN (n=7698)
Dyslipidaemia (n=7633)
DM and HTN
Dyslipidaemia and DM 
Dyslipidaemia and HTN 
Dyslipidaemia, DM, and HTN 

4950 (63.4)
3665 (47.6)
3430 (44.9)
2865 (35.2)
2677 (32.9)
2390 (29.4)
2005 (24.7)

Smoking habits, n (%) [n=7607]
Former 
No 
Occasional 
Regular 

422 (5.6)
4311 (56.7)
1282 (16.9)
1592 (20.9)

Alcohol consumption, n (%) [n=7729] 2835 (36.7)
Sedentary lifestyle, n (%) [n=7669] 4586 (59.8)
Data shown as median (IQR), unless otherwise specified. *N=8135 unless otherwise specified.  DM, 
diabetes mellitus; HTN, hypertension, IQR, interquartile range
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to  ≤45  years  (71.3%) compared to only 3% in the youngest 
individuals. Similar trends were seen in other groups based on 
the diagnosis.

Risk factors
In patients with smoking habits across all the groups, regular 
smoking (20.3%, 15.9%, 27.9%, and 23.0%) was predominant 
observation than former  (7.3%, 4.6%, 5.3%, and 5.9%) or 
occasional (15.4%, 15.7%, 17.9%, and 18.0%) smoking. Alcohol 
consumption was the highest (42.6%) in patients diagnosed with 
dyslipidaemia along with hypertension, however, a sedentary 
lifestyle was reported in the majority of  patients across all 
groups (range: 56.6-63.1%). Family history of  diabetes mellitus 
was reported to be significantly associated with the risk of  
developing diabetes mellitus in patients with dyslipidaemia and 

both the comorbidities, diabetes and hypertension, in patients 
with dyslipidaemia  (P  <  0.001)  [Figure  1b]. Similarly, family 
history of  hypertension showed significant association with the 
risk of  developing hypertension and hypertension along with 
diabetes mellitus in patients with dyslipidaemia (P < 0.001).

Dyslipidaemia patterns
Overall, significantly higher median levels of  lipid parameters (TG, 
TC, and LDL‑C) were observed in patients diagnosed with only 
dyslipidaemia as compared to other groups (P < 0.001) [Table 3].

Dyslipidaemia patterns according to HbA1c levels
Patients with HbA1c  ≥6.5% had significantly higher median 
levels of  TG  (200  mg/dL), TC  (210  mg/dL), LDL‑C 
(127 mg/dL), and low HDL  (40 mg/dL) compared to those 

Table 2: Age group-wise analysis
Parameter Group A (≥18 to≤25 years) 

(n=246)*
Group B (>25 to≤35 years) 

(n=2467)**
Group C (>35 to ≤45 years) 

(n=5422)#
P

Sex, n (%)
Female 
Male 

115 (46.7)
131 (53.3)

873 (35.4)
1587 (64.6)

1860 (34.4)
3543 (65.6)

<0.001

Age (years) 24.0(22.0-25.0) 32.0(30.0-34.0) 39.0(38.0-40.0) <0.001, <0.001a,b,c

Height (cm) 162(157-170) 165(158-170) 165(158-170) 0.044, 0.012a, 0.016b, 
0.719c

Weight (kg) 72.0(64.0-82.0) 74.0(66.2-82.0) 75.0(68.0-84.0) <0.001, 0.022a, 
<0.001b,c

Waist circumference (cm) 88.0(81.8-95.3) 90.0(81.0-98.0) 91.4(80.0-98.0) 0.008, 0.033a, 0.005b, 
0.108c

Body mass index (kg/m2) 27.1(23.9-30.3) 27.3(24.8-30.1) 27.6(25.3-30.5) <0.001, 0.178a,0.009b, 
<0.001c

Diagnosed with, n (%) 
Dyslipidaemia
Dyslipidaemia and DM
Dyslipidaemia and HTN 
Dyslipidaemia, DM, andHTN 

54 (22.0)
81 (32.9)
20 (8.1)
91 (37.0)

431 (17.5)
869 (35.2)
347 (14.1)
820 (33.2)

565 (10.4)
1782 (32.9)
808 (14.9)
2267 (41.8)

<0.001

Smoking habits, n (%)
Former 
No 
Occasional 
Regular 

(n=232)
17 (7.3)

168 (72.4)
14 (6.0)
33 (14.2)

(n=2282)
137 (6.0)

1327 (58.2)
376 (16.5)
442 (19.4)

(n=5093)
268 (5.3)

2816 (55.3)
892 (17.5)
1117 (21.9)

<0.001

Alcohol consumption, n (%) (n=237)
47 (19.8)

(n=2329)
868 (37.3)

(n=5163)
1920 (37.2) <0.001

Sedentary lifestyle, n (%) (n=233)
139 (59.7)

(n=2321)
1388 (59.8)

(n=5115)
3059 (59.8) 0.999

Duration of  dyslipidaemia (days) 360(180-1080) 360(180-720) 360(240-900) <0.001, 0.172a, 0.466b, 
<0.001c

Duration, n (%)

<0.001
1-6 months 66 (32.0) 611 (29.3) 1106 (23.8)
6-12 months 43 (20.9) 565 (27.1) 1225 (26.3)
>1 year 97 (47.1) 907 (43.5) 2318 (49.9)

Triglyceride (mg/dL) 218.5 (165.3-257.0) 201.0 (150.0-259.0) 199.0 (155.00-252.0) 0.033, 0.017a, 0.008b, 
0.792c

Total cholesterol (mg/dL) 226.0 (191.0-254.0) 211.0 (184.0-246.0) 210.0 (180.0-242.0) 0.001, 0.004a, <0.001b, 
0.083c

Low density lipoprotein 
cholesterol (mg/dL) 137.0 (110.0-172.0) 134.5 (106.0-164.0) 130.0 (104.0-160.0) 0.003, 0.063a, 0.005b, 

0.022c

High density lipoprotein 
cholesterol (mg/dL) 39.0 (33.5-44.0) 40.0 (35.0-45.0) 40.0 (35.0-45.0) 0.018, 0.006a,b, 0.862c

Data shown as median (IQR), unless otherwise specified. *n=246; **n=2467;#n=5422 unless otherwise specified. agroup A vs B; bgroup A vs C; cgroup B vs C. DM, diabetes mellitus; HTN, hypertension; IQR, interquartile range
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with HbA1c <6.5% (P < 0.001) [Table 4]. Regression analysis 
showed large variability in triglyceride and HbA1c and between 
triglyceride and blood pressure [Figure 2].

Discussion

Dyslipidaemia alone or along with associated comorbidities, 
mainly diabetes and hypertension, poses a significant risk of  
premature atherosclerotic CVDs and therefore early diagnosis 
and appropriate management have become a fundamental step in 
alleviating morbidity and mortality. Current evidence highlights 
the grave status quo of  the alarming rise in the prevalence of  lipid 

abnormalities in the Indian population aged ≤45 years.[14] The 
major attributable risk factors include a sedentary lifestyle, lack of  
physical activity, increased intake of  junk food, smoking/tobacco 
use, alcohol consumption, mental stress, etc., However, there is 
a lot of  variation in the reported prevalence of  dyslipidaemia in 
young Indians with a higher proportion of  affected men.[2,7‑9,15‑18]

The present study retrospectively determined the patterns of  
dyslipidaemia and associated comorbidities in a large‑scale study 
that included young Indian cohort diagnosed with dyslipidaemia. 
The salient observations were; (1) overall 87.1% of  population 
had one or comorbidities that included diabetes and/or 

Table 3: Diagnosis-wise analysis
Parameter Group A  

Dyslipidaemia only  
(n=1050)*

Group B  
Dyslipidaemia and 
DM  (n=2732)**

Group C  
Dyslipidaemia and 

HTN (n=1175)#

Group D  
Dyslipidaemia, DM, 
and HTN (n=3178)##

P

Sex, n (%)
Female 
Male 

368 (35.0)
682 (65.0)

1015 (37.2)
1717 (62.8)

372 (31.7)
803 (68.3)

1093 (34.4)
2085 (65.6) 0.008

Age (years) 36.0(31.0-39.0) 38.0(34.0-40.0) 38.0(34.0-40.0) 38.00(35.0-40.0)
<0.001, 

<0.001a,b,c,e, 0.116d, 
0.004f

Age group (years)
≥18 to≤25 
>25 to ≤35 
>35 to≤45

54 (5.1)
431 (41.0)
565 (53.8)

81 (3.0)
869 (31.8)
1782 (65.2)

20 (1.7)
347 (29.5)
808 (68.8)

91 (2.9)
820 (25.8)
2267 (71.3)

<0.001

Height (cm) 165 (159-171) 164 (158-170) 166 (159-171) 165 (158-171)
<0.001, <0.001a,d,e, 

0.329b, 0.320c, 
0.030f

Weight (kg) 74.0 (67.0-82.0) 73.0(66.0-81.0) 75.0 (68.0-84.0) 76.0 (68.0-85.0)
<0.001, 0.126a, 

0.011b, <0.001c,d,e, 
0.182f

Waist circumference (cm) 90.0 (78.0-97.0) 92.0 (83.0-98.0) 90.0 (83.0-97.0) 91.0 (79.0-99.1)

0.019, 0.002a, 
0.329b, 0.097c, 
0.031d, 0.192e, 

0.406f

Body mass index (kg/m2) 27.0(24.7-29.7) 27.4(25.0-30.0) 27.6 (25.3-30.4) 27.8 (25.3-30.8)
<0.001, 0.015a, 

<0.001b,c,e, 0.081d, 
0.061f

Smoking habits, n (%)
Former 
No 
Occasional 
Regular 

(n=994)
73 (7.3)

565 (56.8)
154 (15.5)
202 (20.3)

(n=2596)
119 (4.6)

1658 (63.9)
407 (15.7)
412 (15.9)

(n=1107)
59 (5.3)

541 (48.9)
198 (17.9)
309 (27.9)

(n=2910)
171 (5.9)

1547 (53.2)
523 (18.0)
669 (23.0)

<0.001

Alcohol consumption, n (%) (n=1004)
335 (33.4)

(n=2649)
874 (33.0)

(n=1121)
478 (42.6)

(n=2955)
1148 (38.8) <0.001

Sedentary lifestyle, n (%) (n=989)
585 (59.2)

(n=2630)
1517 (57.7)

(n=1112)
629 (56.6)

(n=2938)
1855 (63.1) <0.001

Triglyceride (mg/dL) 218.0 (168.0-280.0) 200.0 (148.0-264.8) 200.0 (160.0-245.3) 194.0 (150.0-245.0)
<0.001, <0.001a,b,c, 

0.429d, 0.015e, 
0.003f

Total cholesterol (mg/dL) 230.0 (200.0-260.0) 209.0 (178.0-242.0) 220.0 (193.0-250.0) 209.0 (176.0-240.0) <0.001, 
<0.001a,b,c,d,f, 0.445e

Low density lipoprotein 
cholesterol (mg/dL) 154.0 (125.0-177.5) 125.0 (100.0-151.7) 145.0 (113.0-170.0) 126.0 (101.0-159.0) <0.001, 

<0.001a,b,c,d,f, 0.044

High density lipoprotein 
cholesterol (mg/dL) 40.0 (35.0-45.1) 40.0 (36.0-46.0) 39.4 (34.8-45.0) 39.2 (35.0-45.0)

<0.001, 0.044a, 
0.111b, 0.113c, 

<0.001d,e, 0.628f

Data shown as median (IQR), unless otherwise specified. *n=1050; **n=2732; #n=1175; ##n=3178, unless otherwise specified. agroup A vs B; bgroup A vs C; cgroup A vs D; dgroup B vs C; egroup B vs D; fgroup C vs 
D. DM, diabetes mellitus; HTN, hypertension; IQR, interquartile range
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hypertension;  (2) family history of  diabetes and hypertension 
were the predominant non‑modifiable risk factors; (3) overall the 
population was obese with median BMI >27 kg/m2 illustrating 
the contribution of  BMI to dyslipidaemia in young adult 
population; (4) sedentary lifestyle was observed in more than half  
of  the patients across all the age groups depicting it as a plausible 
risk factor; and (5) hypercholesterolemia, hypertriglyceridemia, 
high LDL‑C, and low HDL‑C were significant findings across 
the population; further, an alarming observation was 41.9% 
of  youngest individuals  (≥18 to  ≤25  years) had atherogenic 
dyslipidaemia which was the highest among all groups.

A recently published study has established evidence that 
the role of  repeated evaluation of  lipids during childhood 
and young adulthood is useful in the prediction of  future 
dyslipidaemia development in adults.[19] However, literature 
reveals that the serum cholesterol levels in early adult life were 
associated with cardiovascular mortality in the middle age life 
after a median follow‑up of  30.5 years.[20] Hence, young adults 
with dyslipidaemia are more prone to develop CVDs.[21]A 
higher incidence rate (87.1%) of  patients with one or multiple 
comorbidities in the present study suggest the high prevalence of  
diabetes and/or hypertension among patients with dyslipidaemia. 
Altogether these comorbidities may contribute to the increased 
risk of  atherosclerotic CVDs.

Among the previous Indian studies that evaluated dyslipidaemia 
prevalence, only ICMR‑INDIAB study involved a large 
population  (n = 16,607). The key observation was the higher 
prevalence of  low HDL‑C levels in patients of  age group 20-
44 years (72.3%) as compared to the older adult population and 

remarkable prevalence in the youngest individuals aged within 
20-24 years  (~60-90%).[6]Another noteworthy study in Indian 
literature that had a relatively small sample size (n = 403) also 
showed low HDL‑C (69.5%) and hypertriglyceridemia (41.9%) 
were the predominant dyslipidaemias in young patients 
aged <40 years with CAD.[22]

Establishment of  high TG as a direct risk factor for CVD has 
been in controversy and debated for many years. However, 
high triglyceride level is one of  the important components 
that defines metabolic syndrome and is recognized as a 
contributing factor in addition to other components for the 
development of  CVD. According to the editorial published in 
the Clinical lipidology, authors recommended determination 
of  mild and moderate hypertriglyceridemia  (TG of  150-
999  mg/dL) will benefit in the evaluation of  cardiovascular 
risk.[23,24] Lipid Association of  India recommends to exclude 
secondary causes of  hypertriglyceridemia and maintain serum 
TG levels below 150 mg/dL, and preferably less than 100 mg/
dL.[25] It is noteworthy to consider the 2018 American College 
of  Cardiology/American Heart Association Guidelines on the 
management of  blood cholesterol that highlights the importance 
of  identifying the continuously increased TGs in enhancing 
the risk of  CVD. Various observational epidemiology and 
genetic studies were in concordance with the fact that a causal 
association exists between the risk of  atherosclerotic CVD and 
TGs, triglyceride‑rich lipoproteins and remnant cholesterol.[26‑28]

Evidence from studies that included adult Indian population 
demonstrated corroborating observations thereby suggesting 
low HDL‑C and hypertriglyceridemia are the two most prevalent 
clinical manifestations of  dyslipidaemia in young as well as adult 
Indians.[2,8,9,14] In parallel to these studies, the present study revealed 
significantly high median levels of  TC, TG, LDL‑C, and lower 
HDL‑C in the youngest age group (18-25 years) compared to the 
older age groups in the study. The youngest age group had higher 
prevalence of  hypertriglyceridemia, high LDL‑C levels, and low 
HDL‑C levels, while patients from the age group >25 to ≤35 years 
had the highest incidence of  hypercholesterolemia. However, these 
observations cannot be inferred in the similar manner due to widely 
different sample size in each group and lack of  matched cohort. 
Atherogenic dyslipidaemia has been shown to elevate the risk of  

Table 4: Lipid parameters according to HbA1c levels

Parameter Hb1Ac <6.5% 
(n=395)

Hb1Ac ≥6.5% 
(n=4447)

P

TG (mg/dL) 139 (96-190) 200 (154-260) <0.001
TC (mg/dL) 161 (112-203) 210 (180-240) <0.001
LDL-C (mg/dL) 94 (72-127) 127 (101-155) <0.001
HDL-C (mg/dL) 41 (38-45) 40 (36-45) <0.001
Data shown as median (IQR).Hb1Ac, glycated haemoglobin; HDL-C, high-density lipoprotein 
cholesterol;IQR, interquartile range; LDL-C, low density lipoprotein cholesterol; TC, total cholesterol; 
TG, triglycerides

Figure 2: Regression analysis ([a] triglyceride versus HbA1c; [b] triglyceride versus blood pressure). Three patients with triglyceride >1000 mg/
dL are not shown in the figures

ba
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CVD and therefore, high prevalence of  atherogenic dyslipidaemia 
in young Indian adults may predispose them to premature CVDs 
and associated morbidities. Previous studies in Asian Indians 
demonstrated higher prevalence of  atherogenic dyslipidaemia 
in contrast to trends observed in the Western population and 
factors responsible for this trend were higher physical inactivity, 
low exercise and diet deficient in polyunsaturated fatty acids.[29‑31]

Therefore, overall screening of  these four lipid abnormalities in 
young Indian adults may aid in early diagnosis of  dyslipidaemia 
thereby attenuating the risk of  premature CVDs.

A sedentary lifestyle was the most common lifestyle‑related 
risk factor seen in this study population. The majority of  
patients had a family history of  diabetes mellitus followed 
by hypertension and dyslipidaemia. This trend indicates that 
a family history of  diabetes mellitus may predispose young 
individuals to dyslipidaemia and individuals need to be careful 
and vigilant about their health. The BMI analysis suggested the 
overall study population was overweight. However, patients 
with higher HbA1c  ≥6.5%had significantly higher levels of  
TG, TC, LDL‑C, and lower HDL‑C compared to those with 
normal HbA1c  (<6.5%). These findings are in concordance 
with ICMR‑INDIAB study wherein obesity, sedentary lifestyle, 
diabetes, dysglycemia and hypertension were the factors shown 
to be strongly associated with dyslipidaemia.[6]

Several limitations of  this study should be considered and 
observations should be interpreted cautiously. This study did 
not record the socioeconomic and educational status of  the 
patients which could have added valuable data while inferring the 
observations. However, these observations need to be vigilantly 
interpreted as factors such as unawareness of  symptoms, an 
unhealthy lifestyle, ignorance toward behavioral habits (smoking, 
alcohol consumption) in very young age  (<25  years) may 
contribute to these findings.

Conclusion

Overall observations indicate high prevalence of  comorbidities, 
hypertriglyceridemia, high LDL‑C, low HDL‑C, and atherogenic 
dyslipidaemia in young Indian cohort; sedentary lifestyle, 
obesity, family history of  diabetes mellitus, male gender, and 
HbA1c ≥6.5% were the predominant risk factors attributable to 
dyslipidaemia. Hence, accurate assessment of  lipid parameters 
as a part of  global risk assessment among the young Indian 
adults will aid in alleviating the long‑term risk of  premature 
atherosclerotic CVD and associated morbidity and mortality.

Key points
•	 In young Indian cohort, high prevalence of  hypertriglyceridemia, 

high LDL‑C, low HDL‑C, and atherogenic dyslipidaemia were 
reported. These lipid abnormalities are known to increase the 
long‑term risk of  premature atherosclerotic CVD.

•	 Among the risk factors of  dyslipidaemia sedentary lifestyle, 
obesity, family history of  diabetes mellitus, male gender, and 
HbA1c ≥6.5% were most common.

•	 Therefore, it is crucial to keep a regular check on these risk 
factors from young age to prevent or delay the occurrence 
of  premature atherosclerotic CVD and associated mortality 
and morbidity.

Contributors: Dr. A N S Varaprasad, Dr. Abhay Kumar Sinha, 
Dr. Ajit Bhalchandra Joshi, Dr. Akshaya Kumar Pradhan, Dr. 
Akula Vidya Sagar, Dr. Alok Joshi, Dr. Arun Anand, Dr. Arun 
R Vadavi, Dr. Ashok Pansari, Dr. Ashwani Mehta, Dr. Athuluri 
Ravi Kanth, Dr. Atul Kumar, Dr. Babu Rajendra B Naik, Dr. 
Balaji Jaganmohan, Dr. Basavaraj Mangshetty, Dr. C H Umesh 
Chandra, Dr. Chanchal Das, Dr. Chandrakant Patil, Dr. D 
Govindappa, Dr. G M Prasad, Dr. Ganga Kiran, Dr. Hariballav 
Mahapatra, Dr. Inderjeet Singh Ahuja, Dr. Jagdish Gotur, Dr. K 
Arun Karthik, Dr. K Hari Babu, Dr. Krishnakumar Dhoot, Dr. 
Krishnendu Roy, Dr. Kumar Bhandari, Dr. Kylasam Pabba, Dr. 
M G Uvaraj, Dr. M Gunasekaran, Dr. M Harinadha Reddy, Dr. M 
Nagendra Prasad, Dr. M Shyam Prasad, Dr. Maddirala Praveen, 
Dr. Mohammad Owais, Dr. Mukul Thakur, Dr. Mukut Roy, Dr. 
N Karthikeyan, Dr. N Panchyal Roy, Dr. N S Rama Raju, Dr. 
Niran Uthaiah, Dr. Nishad S K, Dr. Pramod Kumar Dhar, Dr. 
P Subbu Ramakrishnan, Dr. Pankaj Aneja, Dr. Pankaj Rastogi, 
Dr. Prakash Chandwani, Dr. Prashanth V N, Dr. Prem Kumar, 
Dr. Priya Palimkar, Dr. R K P Shahi, Dr. R Selvaraj, Dr. Rafiq 
Mohammed, Dr. Rajendra M Arya, Dr. Rajiv Pahwa, Dr. Rajiv 
Rastogi, Dr. Rakesh Ahlawat, Dr. Rakesh Goyal, Dr. Ramesh C 
Ahuja, Dr. Ramesh Kumar Goenka, Dr. Ramnath Dooth, Dr. 
Ranjit Kumar Khatua, Dr. Ravikant Malgauda Patil, Dr. Ravindra 
H S, Dr. S Nallaperumal, Dr. S S Annamalaisamy, Dr. S Suneetha, 
Dr. S Venkateswarlu, Dr. Sachin Narendra Patil, Dr. Sanjay 
Tandon, Dr. Sanjay V Raina, Dr. Sarfaraj Majid, Dr. Saurabh 
Kumar Srivastava, Dr. Sepuri Krishna Mohan, Dr. Shabbir S 
Gadi, Dr. Sachin K Gupta, Dr. Shailendra Kumar Singh, Dr. 
Shakeel Ahmed, Dr. Shiladitya Nandi, Dr. Somnath Sabale, Dr. 
Srinivas Rao Maddury, Dr. Subhash Saxena, Dr. Subodh Jain, 
Dr. Sunil Kumar Kota, Dr. Suresh Chandra Sahoo, Dr. Sushil 
Kumar Nagrani, Dr. T Dhinakaran, Dr. V Ramasamy, Dr. V 
Ravindranath, Dr. Ved Paresh Jaysinh, Dr. Vijay M Benglorkar, 
Dr. Vijaya Kumar Chaini, Dr. Vishal Anand Poptani, and Dr. 
Vithya Thambiraj.

Acknowledgements
Authors thank study participants for their valuable contribution. 
Authors also acknowledge Ms. Farida Hussain, Mr. Anuj 
Maheshwari and Ms. Hiral Bhatt from USV Pvt Ltd, Mumbai. 
for their assistance in carrying out the project. Authors thank 
Dr.  Tejal Vedak  (Sqarona Medical Communications LLP, 
Mumbai) and Dr. Pradip Mate (USV Pvt Ltd, Mumbai) for their 
medical writing assistance.Authors also acknowledge BioQuest 
Solutions Pvt. Ltd. for their services in the conduction of  the 
real‑world study.

Disclosures
The content published herein represents the views and opinions 
of  the various contributing authors and does not necessarily 



Iyengar, et al.: Dyslipidaemia in young Indian population

Journal of Family Medicine and Primary Care	 4163	 Volume 9  :  Issue 8  :  August 2020

represent the views or opinions of  USV Pvt Ltd, Mumbai and/
or its affiliates. The details published herein are intended for 
informational, educational, academic, and/or research purposes 
and are not intended to substitute for professional medical advice, 
diagnosis, or treatment.

Authorship
All named authors take responsibility for the integrity of  the 
work as a whole and have given their approval for this version 
to be published. All authors take complete responsibility for the 
integrity and accuracy of  the manuscript.

Compliance with ethics guidelines
This article is based on previously conducted studies and does 
not contain any studies with human participants or animals 
performed by any of  the authors.

Financial support and sponsorship
The study was sponsored by USV Pvt Ltd, Mumbai.

Conflicts of interest
Dr.  Mahesh V. Abhyankar and Dr.  Santosh Revankar are 
employees of  USV Pvt Ltd, Mumbai. All other authors have no 
conflict of  interest to declare.

References

1.	 Gupta MD, Gupta P, Mp G, Roy A, Qamar A. Risk factors 
for myocardial infarction in very young South Asians. Curr 
Opin Endocrinol Diabetes Obes 2020;27:87‑94.

2.	 Bhardwaj R, Kandoria A, Sharma R. Myocardial infarction 
in young adults‑risk factors and pattern of coronary artery 
involvement. Niger Med J 2014;55:44‑7.

3.	 Sharma M, Ganguly NK. Premature coronary artery disease 
in Indians and its associated risk factors. Vasc Health Risk 
Manag 2005;1:217‑25.

4.	 Gupta R, Guptha S, Agrawal A, Kaul V, Gaur K, Gupta VP. 
Secular trends in cholesterol lipoproteins and triglycerides 
and prevalence of dyslipidaemias in an urban Indian 
population. Lipids Health Dis 2008;7:40.

5.	 Gupta  R, Rao  RS, Misra  A, Sharma  SK. Recent trends in 
epidemiology of dyslipidaemias in India. Indian Heart J 
2017;69:382‑92.

6.	 Joshi  SR, Anjana  RM, Deepa  M, Pradeepa  R, Bhansali  A, 
Dhandania  VK, et  al. Prevalence of dyslipidaemia in 
urban and rural India: The ICMR‑INDIAB study. PLoS One 
2014;9:e96808.

7.	 Sawant  AM, Shetty  D, Mankeshwar  R, Ashavaid  TF. 
Prevalence of dyslipidaemia in young adult Indian 
population. J Assoc Physicians India 2008;56:99‑102.

8.	 Basu S, Rani U. Dyslipidaemia and impaired glucose levels in 
apparently healthy semi urban population in Pondicherry. 
Biomed Res 2015;26:443‑6.

9.	 Walia  R, Bhansali  A, Ravikiran  M, Ravikumar  P, 
Bhadada SK, Shanmugasundar G, et al. High prevalence of 
cardiovascular risk‑ factors in Asian Indians: Acommunity 
survey‑ Chandigarh Urban Diabetes Study (CUDS). Indian J 
Med Res 2014;139:252‑9.

10.	 Guha  S, Chatterjee  S. Management of dyslipidaemia in 
India: What should be our approach in View of the Differing 
Guidelines. API Update. Medicine Update. 2017; Volume 2, 
Chapter  156:  726‑30.Availablefrom: http://apiindia.org/
wp‑content/uploads/pdf/m edicine_update_2017/m u_156.
pdf. [Last accessed on 2020Feb23].

11.	 National Cholesterol Education Program  (NCEP) Expert 
Panel on Detection, Evaluation, and Treatment of 
High Blood Cholesterol in Adults  (Adult Treatment 
Panel III). Third Report of the National Cholesterol 
Education Program  (NCEP) Expert Panel on Detection, 
Evaluation, and Treatment of High Blood Cholesterol in 
Adults (Adult Treatment Panel III) final report. Circulation 
2002;106:3143‑421.

12.	 Misra A, Chowbey PK, Makkar BM, Vikram NK, Wasir  JS, 
Chadha  D, et  al. Consensus statement for diagnosis of 
obesity, abdominal obesity and the metabolic syndrome for 
Asian Indians and recommendations for physical activity, 
medical and surgical management. J Assoc Physicians India 
2009;57:163‑70.

13.	 Manjunath CN, Rawal JR, Irani PM, Madhu K. Atherogenic 
dyslipidemia. Indian J Endocr Metab 2013;17:969‑76.

14.	 Dalal J, Deb PK, Shrivastava S, Rao MS, Mohan JC, Kumar AS. 
Vascular disease in young Indians  (20‑40 years): Role of 
dyslipidaemia. J Clin Diagn Res 2016;10:OE01‑5.

15.	 Estari  M, Reddy  AS, Bikshapathi  T, Satyanarayana  J, 
Venkanna L, Reddy MK. The investigation of serum lipids 
and prevalence of dyslipidaemia in urban adult population 
of Warangal district, Andhra  Pradesh, India. Biol Med 
2009;1:61‑5.

16.	 Ghosh  A, Bhagat  M, Das  M, Bala  SK, Goswami  R, Pal  S. 
Prevalence of cardiovascular disease risk‑ factors in people 
of Asian Indian origin: Age and sex variation. J Cardiovasc 
Dis 2010;1:81‑5.

17.	 Kiran YC, Manohar KN, Kumar V, Yadavalli S, Kumar A. Is 
there need for assessing cardiometabolic risk‑ factors in 
young urban healthy asymptomatic individuals? Glob J 
2013;13:25‑9.

18.	 Dwivedi S, Dwivedi G, Chaturvedi A, Sharma S. Coronary 
artery disease in the young: Heredofamilial or faulty life 
style or both. JIACM 2000;1:222-29.

19.	 Nuotio  J, Oikonen  M, Magnussen  CG, Viikari  JS, 
Hutri‑Kähönen N, Jula  A, et  al. Adult dyslipidaemia 
prediction is improved by repeated measurements in 
childhood and young adulthood. The cardiovascular risk 
in young Finns study. Atherosclerosis 2015;239:35‑57.

20.	 Klag MJ, Ford DE, Mead LA, He J, Whelton PK, Liang KY, 
et  al. Serum cholesterol in young men and subsequent 
cardiovascular disease. N Engl J Med 1993;328:313‑8.

21.	 Deshmukh PP, Singh MM, Deshpande MA, Rajput AS. Clinical 
and angiographic profile of very young adults presenting 
with first acute myocardial infarction: Data from a tertiary 
care center in Central India. Indian Heart J 2019;71:418‑21.

22.	 Aggarwal A, Aggarwal S, Sharma V. Metabolic syndrome and 
coronary artery disease in Indians younger than 40 years. 
J Endocrinol Metab 2012;2:39‑45.

23.	 Berglund  L, Sacks  F, Brunzell  JD. Risk factors for 
cardiovascular disease: Renewed interest in triglycerides.
Clin Lipidol 2013;8:1‑4.

24.	 Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, 
Donato KA, et al. Harmonizing the metabolic syndrome: 
Ajoint interim statement of the International Diabetes 
Federation Task Force on Epidemiology and Prevention; 



Iyengar, et al.: Dyslipidaemia in young Indian population

Journal of Family Medicine and Primary Care	 4164	 Volume 9  :  Issue 8  :  August 2020

National Heart, Lung, and Blood Institute; American 
Heart Association; World Heart Federation; International 
Atherosclerosis Society; and International Association for 
the Study of Obesity. Circulation 2009;120:1640‑45.

25.	 Iyengar SS, Puri R, Narasingan SN, Wangnoo SK, Mohan V, 
Mohan JC, et al. Lipid Association of India Expert Consensus 
Statement on Management of Dyslipidemia in Indians 2016: 
Part 1. J Assoc Physicians India 2016;64:7‑52.

26.	 Grundy  SM, Stone  NJ, Bailey  AL, Beam  C, Birtcher  KK, 
Blumenthal  RS, et  al. 2018  AHA/ACC/AACVPR/AAPA/
ABC/A CPM/ADA/AGS/APhA/ASPC/NL A/PCNA Guideline 
on the Management of Blood Cholesterol: A  Report of 
the American College of Cardiology/American Heart 
Association Task Force on Clinical Practice Guidelines. J Am 
Coll Cardiol 2019;73:e285‑350.

27.	 Nordestgaard  BG. Triglyceride‑rich lipoproteins and 
atherosclerotic cardiovascular disease: New insights 
from epidemiology, genetics, and biology. Circ Res 

2016;118:547‑63.

28.	 Bhatt  DL, Steg  PG, Miller  M, Brinton  EA, Jacobson  TA, 
Ketchum  SB, et  al. Cardiovascular risk reduction with 
icosapent ethyl for hypertriglyceridemia. N  Eng J Med 
2019;380:11‑22.

29.	 Mulukutla  SR, Venkitachalam  L, Marroquin  OC, Kip  KE, 
Aiyer  E, Edmundowicz  D, et  al. Population variations in 
atherogenic dyslipidaemia: A report from the HeartSCORE 
and IndiaSCORE Studies. J Clin Lipidol 2008;2:410‑17.

30.	 Ramachandran A, Snehalatha C, Satyavani K, Sivasankari S, 
Vijay V. Metabolic syndrome in urban Asian Indian adults: 
A population study using modified ATP III criteria. Diabetes 
Res Clin Pract 2003;60:199‑204.

31.	 Deedwania  PC, Gupta R, Sharma KK, Achari V, Gupta B, 
Maheshwari A, et al. High prevalence of metabolic syndrome 
among urban subjects in India: A multisite study. Diabetes 
Metab Syndr 2014;8:156‑61.


