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AbstrAct

Objective: To assess the clinical characteristics, risk factors, and comorbidities associated with type 2 diabetes mellitus (T2DM) in 
young adult patients. Methods: This is a retrospective, multicentric real-world study that included young adults (18–45 years) with 
T2DM. Primary information including demographics, medical and family history, biochemical measures (pre-and post-prandial blood 
glucose levels, glycosylated hemoglobin [HbA1c] and blood pressure, and lipid parameters) smoking and drinking habits were collected 
retrospectively from the medical records of the respective hospitals/clinics. Data were analyzed using descriptive and appropriate 
comparative statistics. Results: A total of 22,921 patients from 623 sites were included. The median age was 37.0 years and the 
majority were men (61.6%). The proportion of patients from the age group >35–≤45 years was 62.7%. Among all patients, 46.9% had 
only T2DM; however, 53.1% of patients had T2DM with other comorbidities (T2DM with hypertension, dyslipidemia, and both). The 
majority of patients had elevated body mass index (BMI) (overweight, 46.6%; and obese, 22.9%). Family history of T2DM (68.1%) was 
most common in overall population. Sedentary lifestyle (63.1%), alcohol consumption (38.9%), and regular smoking (23.1%) were the 
most common associations in patients with T2DM with dyslipidemia and hypertension. Uncontrolled HbA1c level (≥7%) were observed 
in 79.2% of patients. The level of HbA1c was significantly increased with the duration of T2DM and sedentary lifestyle (p < 0.001). 
Conclusion: Higher BMI, family history of T2DM, sedentary lifestyle, alcohol consumption, and smoking were the most common risk 
facors, while hypertension and dyslipidemia were the most prevalent comorbidities associated with T2DM in young Indian adults.
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Introduction

Diabetes mellitus (DM) is one of  the most prevalent 
noncommunicable diseases that leads to significant morbidity 
and mortality. The pandemic of  DM had affected 9.3% of  global 
population in 2019 and is projected to increase to more than 
10% by 2030. In India, the estimated number of  people living 
with diabetes was 77 million in 2019 and it will reach 101 and 
134 million by 2030 and 2045, respectively.[1]

The Indian Council of  Medical Research–India Diabetes 
(ICMR-INDIAB) study reported that around 51% of  the adult 
population (with mean age ranging from 35.8 to 43.9 years) 
from 15 states of  India have diabetes or prediabetes.[2] This 
study also highlighted that the take-off  point for diabetes was 
in the age group of  25–34 years in both urban and rural areas 
of  India indicating the early onset of  diabetes from the young 
age.[2] Indian patients present a high rate of  progression from 
prediabetes to diabetes mainly due to the aggressive nature 
of  the disease.[3,4] Evidence suggests an early onset of  type 2 
diabetes mellitus (T2DM) in Indians as compared to Western 
populations.[3-5] Several studies have revealed a high prevalence 
of  T2DM in young population.[6,7] Therefore, it is of  paramount 
importance to screen the young Indian population for early 
diagnosis of  prediabetes to prevent progression to T2DM and 
the risk of  associated comorbidities.

Major risk factors associated with T2DM are obesity, family 
history, sedentary lifestyle, and comorbidities.[8] Consumption 
of  energy-dense foods with reduced physical activity is the 
key contributor to obesity among young people. Family 
history is another factor associated with the development 
of  T2DM in offsprings. Consequently, the offspring of  
a parent with T2DM has high chances of  having T2DM 
in adulthood and the risk is even higher when both the 
parents have T2DM.[9] Insulin resistance is a common 
key mechanism in the pathogenesis of  T2DM and other 
comorbid conditions include hypertension, dyslipidemia, 
polycystic ovary syndrome, and rheumatoid arthritis. These 
risk factors predominantly affect the young population 
which could lead to longer disease exposure and increased 
chronic complications.[10-12] Hence, the early identification 
of  risk factors is necessary to avoid further complications 
and comorbidities.

With the view of  limited real-world evidence about the prevalence 
of  various risk factors and associated comorbidities among the 
young adult populations from India, the present real-world study 
was aimed to determine the patterns of  T2DM, risk factors, and 
comorbidities in young Indian adults.

Materials and Methods

This is a retrospective, multicentric, and real-world study 
conducted across 623 sites in India. The study protocol was 
approved by an Independent Ethics Committee. The study was 

conducted in accordance with the ethical principles that are 
outlined in the Declaration of  Helsinki.

Study population
The present study included young adults of  either sex, age within 
the range of  18 to 45 years who were diagnosed with T2DM. 
Demographic details (age, sex, weight, height, and sedentary 
lifestyle), medical and family history, biochemical measures 
(pre-and post-prandial blood glucose levels, HbA1c, blood pressure, 
and lipid parameters), smoking and alcohol habits were extracted 
from hospital/clinical records and a single dataset was created.

Definitions
According to the Standards of  Medical Care in Diabetes by the 
American Diabetes Association (ADA) 2020, optimal glycemic 
control in nonpregnant adults was defined as HbA1c <7%, while 
uncontrolled diabetes was defined as HbA1c ≥7%; fasting blood 
glucose (FBG) was defined as >130 mg/dL, and postprandial 
blood glucose (PPG) was defined as ≥200 mg/dL.[13]

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) and ≥80 cm (females).[14]

Statistical analysis
Data were analyzed using the Statistical Package for Social 
Sciences (SPSS) software, version 23.0. Data were presented as 
number and percentages or median (interquartile range). Normal 
distribution of  quantitative data was assessed by Shapiro–Wilk 
test. The comparison of  quantitative and qualitative variables 
between the groups was done using the Mann–Whitney U test 
and Chi-square test, respectively. A P value < 0.05 was considered 
statistically significant.

Results

A total of  22,921 patients with a median (IQR) age of  
37.0 (33.0–39.0) years were included in this study. The proportion 
of  men (61.6%) was higher than women (38.4%). A total of  
46.6% of  the patients were categorized as overweight, 22.9% 
of  patients were obese, 28.9% were normal weight, and 1.5% 
were underweight. Among the patients, 46.9% had only T2DM, 
while the incidence of  patients diagnosed with T2DM and 
hypertension was 27.8% followed by T2DM with dyslipidemia 
and hypertension (13.5%), and T2DM with dyslipidemia (11.7%). 
Family history of  T2DM was present in 15,368 (68.1%) patients. 
The median levels of  HbA1c, fasting plasma glucose (FPG), and 
postprandial plasma glucose (PPG) were 7.8%, 140.0 mg/dL, and 
215.0 mg/dL across all the population, respectively [Table 1]. The 
correlation coefficient of  FPG level was found to be significantly 
positive with the PPG level (r2 = 0.5463) [Figure 1a]

Age group‑wise observations
The majority of  patients belonged to the age group of  >35 to 
≤45 years (n = 14376). The proportion of  patients diagnosed 
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with T2DM only was significantly higher in the youngest age 
group (≥18 to ≤25 years, 62.1%), while the proportion of  
patients having T2DM with hypertension was significantly 
higher in the age group of  >35 to ≤45 years (67.8%) 
(p < 0.001). The incidence of  risk factors showed an increasing 
trend from the ≥18 to ≤25 years age group to the >35 
to ≤45 years age group. The median waist circumference 
was significantly higher in the patients of  age group >35 
to ≤45 years (90 cm) as compared to the other two age 
groups (≥18–≤25 years: 87cm; and >25–≤35 years: 89 cm) 
(p < 0.001) [Table 2].

A family history of  T2DM was reported in more than 60% of  the 
patients across all the age groups (≥18 to ≤25 years, 61.1%; >25 

to ≤35 years, 66.7%; and > 35 to ≤ 45 years, 69.2%) [Figure 2a]. 
Regular smoking and alcohol consumption were more common 
in patients of  the age group >35 to ≤45 years (p < 0.001), 
while a sedentary lifestyle was observed in over 45% of  the 
population across all the age groups. The mean BMI showed 
a significantly increasing trend from the youngest age group 
to the oldest group (p < 0.001) [Figure 3a]. A significantly 
higher level of  mean FPG was observed in patients of  the age 
group >35 to ≤45 years (142.0 mg/dL) compared to the other 
age groups [Figure 3b, P < 0.001]. The mean PPG and HbA1c 
concentrations were significantly higher in the patients of  age 
group >35 to ≤45 years (216 mg/dL and 7.8%, respectively) 
as compared to patients of  the age group >25–≤35 years 
(p < 0.001) [Figure 3c and 3d].

Table 1: Demographic characteristics of study population
Parameters Number of  patients (n=22921)
Age (years) 37.0 (33.0-39.0)
Age group (years), n (%)

≥18-≤25
>25-≤35
>35-≤45

881 (3.8)
7664 (33.4)

14376 (62.7)
Sex, n (%)

Men
Women

14129 (61.6)
8792 (38.4)

Anthropometric parameters
Height (cm) [n=22327] 164.0 (158.0-170.0)
Weight (kg) [n=22748] 72.0 (65.0-80.0)
BMI, (kg/m2) [n=22303]

Underweight
Normal weight
Overweight
Obese

26.8 (24.3-29.6)
336 (1.5)

6453 (28.9)
10396 (46.6)
5118 (22.9)

Waist circumference (cm) [n=16272] 90.0 (74.0-198.0)
Diagnosed with n (%)
T2DM

T2DM with dyslipidemia
T2DM with HTN
T2DM with HTN and dyslipidemia

10760 (46.9)
2691 (11.7)
6369 (27.8)
3101 (13.5)

Family history, n (%) [n=22581]
T2DM
T2DM with HTN
T2DM with dyslipidemia
T2DM with HTN and dyslipidemia

15368 (68.1)
7578 (33.1)
4294 (19.2)
3451 (15.1)

Smoking habits, n (%) [n=21831]
Former
Occasional
Regular
No

1123 (5.1)
3470 (15.9)
3800 (17.4)

13438 (61.6)
Alcohol consumption, n (%) [n=22139] 6380 (28.8)
Sedentary lifestyle, n (%) [n=21817] 11348 (52.0)
Duration (days) [n=21275] 600.0 (180-1080)
Biochemical parameters

FPG (mg/dL) [n=21272] 140.0 (120.0-170.0)
PPG (mg/dL) [n=21517] 215.0 (180.0-265.0)
HbA1c (%) [n=17404] 7.8 (7.0-8.6)
SBP (mm Hg) [n=9065] 142.0 (130.0-158.0)
DBP (mm Hg) [n=9034] 90.0 (83.0-98.0)

Data shown as median (IQR), unless otherwise specified. BMI, body mass index; DBP, diastolic blood 
pressure; T2DM, type 2 diabetes mellitus; FPG, fasting plasma glucose; HbA1c, hemoglobin A1c; HTN, 
hypertension; IQR, interquartile range; PPG, postprandial plasma glucose; SBP, systolic blood pressure

Figure 1: Scatter plots showing the correlation between a) FPG and 
PPG, b) HbA1c and age, and c) HbA1c and BMI. BMI, body mass 
index; FPG, fasting plasma glucose; HbA1c, hemoglobin A1c; HTN, 
hypertension; PPG, postprandial plasma glucose

c

b

a
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Diagnosis‑wise observation
The majority of  patients belonged to the age group of  >35 
to ≤45 years among all the diagnosis groups (T2DM, 57.0%; 
T2DM with hypertension, 64.7%; T2 DM with dyslipidemia, 
67.8%; and T2DM with hypertension and dyslipidemia, 70.6%). 
Alcohol consumption was highest in the patients diagnosed with 
T2DM with dyslipidemia and hypertension (p < 0.001). Regular 
smoking was highest in patients having T2DM with dyslipidemia 
and hypertension (23.1%) and T2DM with dyslipidemia (22.4%). 
A sedentary lifestyle was more common in patients having 
T2DM with hypertension and dyslipidemia (63.1%) compared 
to other diagnosis (p < 0.001) [Table 3]. The median PPG level 
was higher in the patients diagnosed with T2DM along with 
hypertension and dyslipidemia compared to patients with T2DM, 
T2DM with hypertension, and T2DM with dyslipidemia. The 

median HbA1c levels showed poor glycemic control across all 
the groups (7.6%–8.0%) [Table 3]. A family history of  T2DM 
was reported in majority of  the patients (range, 63.7%-74.6%) 
across all the diagnosis-wise groups. A family history of  
hypertension was most common in patients diagnosed with 
T2DM with hypertension (56.1%) and T2DM with dyslipidemia 
and hypertension (60.2%) (p < 0.001) [Figure 2b].

Glycosylated hemoglobin HbA1c level‑wise 
observation
The majority of  patients diagnosed with T2DM (n = 13796) 
had uncontrolled HbA1c levels (≥7%). Of  patients with 
uncontrolled T2DM, a substantial proportion (n = 10793, 
78.2%) had levels of  HbA1c in the range of  ≥7% to ≤9% 
while 3003 (21.8%) patients had HbA1c levels >9%. Only 

Table 2: Age group‑wise analysis
Parameters Group A (≥18‑≤25 years) 

(n=881)*
Group B (>25‑≤35 years) 

(n=7664)**
Group C (>35‑≤45 years) 

(n=14376)#
P

Age (years) 24.0 (21.0-25.0) 32.0 (30.0-34.0) 39.0 (28.0-40.0) <0.001a-c

Sex, n (%)
Men
Women

496 (56.3)
385 (43.7)

4505 (58.8)
3159 (41.2)

9128 (63.5)
5248 (36.5)

<0.001

Waist circumference (cm) [n=656]
87.0 (79.0-95.7)

[n=5501]
89.0 (80.0-96.5)

[n=10115]
90.0 (80.0-98.0)

0.005a, <0.001b,c

Diagnosed with, n (%)
T2DM
T2DM with dyslipidemia
T2DM with HTN
T2DM with HTN, and dyslipidemia

547 (62.1)
81 (9.2)

162 (18.4)
91 (10.3)

4083 (53.3)
869 (11.3)
1892 (24.7)
820 (10.7)

6130 (42.6)
1741 (12.1)
4315 (67.8)
2190 (15.2)

<0.001

Smoking habits, n (%)
Former
Occasional
Regular
No

[n=831]
72 (8.7)
68 (8.2)
66 (7.9)

625 (75.2)

[n=7279]
404 (5.6)

1081 (14.9)
1107 (15.2)
4687 (64.4)

[n=13721]
647 (4.7)

2321 (16.9)
2627 (19.1)
8126 (59.2)

<0.001

Alcohol consumption, n (%) [n=841]
132 (15.7)

[n=7412]
2017 (27.2)

[n=13886]
4231 (30.5)

<0.001

Sedentary lifestyle, n (%) [n=825]
388 (47.0)

[n=7334]
3639 (49.6)

[n=13658]
7321 (53.6)

<0.001

Duration (days) [n=835]
420.0 (180.0-1080.0)

[n=7088]
480.0 (240.0-1020.0)

[n=13352]
720.0 (360.0-1080.0)

0.552a, <0.001b,c

Data shown as median (IQR), unless otherwise specified. *n=881; **n=7664; #n=14376 unless otherwise specified. agroup A vs B; bgroup B vs C; cgroup A vs C. T2DM, type 2 diabetes mellitus; HTN, hypertension; 
IQR, interquartile range.

b

Figure 2: Distribution of patients according to family history (a) and age group and (b) diagnosis. DM, diabetes mellitus; HTN, hypertension

a b
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3608 (20.7%) patients had controlled HbA1c levels (<7%). 
Regression analysis showed a large variability between age and 
BMI with HbA1c [Figure 1b and 1c]. The levels of  HbA1c were 
significantly increased with increasing duration of  T2DM (<7%, 
540 days; ≥7 to ≤9%, 600 days; >9%, 720 days; P < 0.001) and 
sedentary lifestyle (<7%, 51.3%; ≥7 to ≤9%, 51.5%; >9%, 
55.3%; P = 0.001).

Discussion

The present study evaluated the risk factors associated with T2DM 
along with comorbidities like hypertension and dyslipidemia in 
young Indians diagnosed with T2DM in the real-world setting. 
The key findings were as follows: majority of  patients were men 
in the age group of  >35 to ≤45 years; around 70% of  population 
had elevated BMI, more than half  of  the patients had additional 
associated one or two comorbidities (hypertension, dyslipidemia or 
both); family history of  T2DM, sedentary lifestyle, elevated BMI, 
alcohol consumption, and regular smoking were the common risk 
factors associated with T2DM; the incidence of  uncontrolled HbA1c 
level was very common (79.2%); and the risk of  elevated HbA1c 
increased with increasing duration of  T2DM and sedentary lifestyle.

Early diagnosis of  T2DM has become a fundamental step in 
the management and reducing the complications and mortality 
risk associated with T2DM. The present study showed that the 
incidence of  T2DM was strongly associated with nonmodifiable 
risk factors including age and family history. Around 60% of  
patients in the youngest age group were diagnosed with T2DM 
alone. Similarly, an evidence-based STEPS study reported that 
the prevalence of  diabetes was 51% in patients of  the age 
group 25–44 years, suggesting that half  of  the population were 
young adults.[15] The burden of  DM in India has increased with the 

Table 3: Diagnosis‑wise analysis
Parameters Group A (T2DM 

only) (n=10760)*
Group B (T2DM 

with dyslipidemia) 
(n=2691)**

Group C (T2DM 
with HTN) 
(n=6369)#

Group D (T2DM with 
Dyslipidemia and 
HTN) (n=3101)##

P

Age (years) 36.0 (32.0-39.0) 38.0 (34.0-40.0) 37.0 (34.0-39.0) 38.0 (35.0-40.0) <0.001a-f, 0.009d

Age group (years), n (%)
≥18-≤25
>25-≤35
>35-≤45

547 (5.1)
4083 (37.9)
6130 (57.0)

162 (2.5)
1892 (29.7)
4315 (67.8)

81 (3.0)
869 (32.3)
1741 (64.7)

91 (2.9)
820 (26.4)
2190 (70.6)

<0.001

Sex, n (%)
Men
Women

6393 (59.4)
4367 (40.6)

4012 (63.0)
2357 (37.0)

1697 (63.1)
994 (36.9)

2027 (65.4)
1074 (34.6)

<0.001

BMI (kg/m2) [n=10457]
26.2 (23.8-28.9)

[n=6182]
27.1 (24.8-29.8)

[n=2629]
27.4 (25.0-30.0)

[n=3035]
27.8 (25.3-30.8)

<0.001a-f, 0.041d

Waist circumference (cm) [n=7345]
89.0 (80.0-96.0)

[n=4491]
90.0 (77.0-96.5)

[n=2041]
92.0 (83.0-98.0)

[n=2395]
91.0 (80.0-100.0)

0.166a, 0.007b, <0.001c, 
0.689d, 0.158e, 0.132f

Smoking habits, n (%)
Former
Occasional
Regular
No

[n=10312]
487 (4.7)

1443 (14.0)
1360 (13.2)
7022 (68.1)

[n=6127]
351 (5.7)

1128 (18.4)
1374 (22.4)
3274 (53.4)

[n=2555]
119 (4.7)
400 (15.7)
411 (16.1)
1625 (63.6)

[n=2837]
166 (5.9)
499 (17.6)
655 (23.1)
1517 (53.5)

<0.001

Alcohol consumption, n (%) [n=10440]
2271 (21.8)

[n=6209]
2121 (34.2)

[n=2608]
868 (33.3)

[n=2882]
1120 (38.9)

<0.001

Sedentary lifestyle, n (%) [n=10268]
4849 (47.2)

[n=6096]
3196 (52.4)

[n=2589]
1497 (57.8)

[n=2864]
1806 (63.1)

<0.001

FPG (mg/dL) [n=9929]
140.0 (120.0-170.0)

[n=5856]
142.0 (124.0-170.0)

[n=2573]
140.0 (120.0-175.0)

[n=2914]
141.0 (121.0-180.0)

0.011a, <0.001b,c, 0.500d, 
0.148e, 0.244f

PPG (mg/dL) [n=10055]
210.0 (177.0-262.0)

[n=5947]
219.0 (188.0-262.0)

[n=2568]
217.0 (180.0-270.0)

[n=2947]
220.0 (183.0-278.0)

0.006a, <0.001b,c, 0.146d, 
0.009e, 0.091f

HbA1c (%) [n=8038]
7.6 (7.0-8.5)

[n=4624]
7.8 (7.1-8.4)

[n=2223]
7.9 (7.1-8.9)

[n=2519]
8.0 (7.2-9.0)

<0.001a,c,d,f, 0.048b, 0.006e

Data shown as median (IQR), unless otherwise specified. *n=10760; **n=2691; #n=6369; ##n=3101, 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. BMI, body mass index; T2DM, type 2 diabetes mellitus; FPG, fasting plasma glucose; HbA1c, hemoglobin A1c; HTN, hypertension; IQR, interquartile range; PPG, postprandial plasma glucose

Figure 3: Age group-wise analysis. (a) BMI, (b) FPG, (c) PPG, and 
(d) HbA1c. *Group A vs B, Group B vs C, Group A vs C. Group A, 
≥18–≤25 years; Group B, >25–≤35 years; Group C, >35–≤45 years. 
BMI, body mass index; FPG, fasting plasma glucose; HbA1c, 
hemoglobin A1c; PPG, postprandial plasma glucose

dc

ba
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increasing incidences of  T2DM diagnosis (from 5.5% to 7.7%) in 
the adult population (20 years and older) in the last few decades.[16]

A family history of  T2DM is the most important nonmodifiable 
risk factor responsible for the early occurrence of  T2DM. This 
study showed that more than 60% of  patients across all age 
groups had a family history of  T2DM. Similar findings were 
observed in studies done by Patel et al. in Gujarat and Geetha 
et al. in Tamil Nadu which reported positive family history of  
DM in around 60% of  the population.[17,18] People with a positive 
family history are more prone to develop DM at the early stages 
of  life.[17] This showed that family history of  T2DM is highly 
associated with the increasing risk of  T2DM in young population. 
Early screening in young population can be helpful in identifying 
the people with a positive history of  DM and can be made aware 
of  the early risk of  diabetes and modify the lifestyle accordingly. 
Behavioral modification including proper physical activity and 
healthy diet will be advised to these patients for delaying the early 
onset of  this disease.

In the present study, among patients diagnosed with T2DM, 
hypertension (27.8%) was the most common comorbidity 
followed by dyslipidemia (11.7%) and the triad of  T2DM, 
dyslipidemia, and hypertension (13.5%). Dyslipidemia and 
hypertension are the major risk factors associated with 
macrovascular diseases and emphasizing strict glycemic control 
may help in delaying or preventing macrovascular disease. The 
comorbid association of  T2DM and dyslipidemia was strongly 
associated with the age group of  young adults. Similarly, a 
STEPS survey reported the prevalence of  T2DM-associated 
comorbidities and among patients with T2DM as 60% of  them 
had hypertension and 36% patients had dyslipidemia.[15]

The present study is a large-scale study involving a large cohort 
of  the young Indian adults and therefore could provide the 
evidence with respect to the strong correlation between these risk 
factors.[19,20] A recently published cross-sectional study evaluated 
that lifestyle factors including alcoholism, smoking, obesity, and 
family history were the risk factors related to diabetes.[21] In the 
present study, the prevalence of  T2DM was more common 
in young adult patients of  age ranging from 25 to 45 years. 
Further, family history of  T2DM, regular smoking, and sedentary 
lifestyle were the other risk factors observed in our population. 
A recent meta-analysis also demonstrated supporting evidence 
with respect to common risk factors associated with T2DM that 
include smoking, sedentary lifestyle, and obesity.[22]

The target level of  HbA1c in patients with T2DM is usually 
less than 7%.[13] A high level of  HbA1c increases the risk of  
T2DM-related complications. Therefore, an early intensive 
management of  uncontrolled HbA1c is needed to reduce these 
complications. In the current study, a majority of  patients had 
uncontrolled HbA1c levels (≥7%). Also, a rising trend was 
observed with respect to FPG and PPG levels with the severity 
of  HbA1c. This is in accordance with an observational study 
on patients diagnosed with T2DM who had high mean levels 

of  HbA1c (8.5%) with increased FPG (165.4 mg/dL) and 
PPG (258.4 mg/dL).[23] A recent TIGHT (The Investigation 
of  Glycosylated Hemoglobin on Therapy in Indian Diabetics) 
study evaluated glycemic control in adult Indians and their 
association with microvascular complications. The authors 
revealed that more than half  (53.1%) of  the patients were young 
adults (<55 years) and poor glycemic control was very common 
in Indian population with T2DM (76.6%).[19] These observations 
are in concordance with the present study and together indicate 
a high burden of  poor glycemic control in Indian adults.

Several limitations of  this study should be considered. This study 
did not record the socioeconomic and educational statuses of  
the patients, medications consumed by the patients which could 
have added valuable data while inferring the observations.

Conclusion

The overall observations indicate that men from the age group of  
25–45 years were most commonly affected by T2DM. Elevated 
BMI, family history of  T2DM, sedentary lifestyle, alcohol 
consumption, and smoking are the risk factors associated with 
DM in young Indian adults. Hypertension and dyslipidemia 
are the prevalent comorbidities associated with T2DM. Hence, 
early diagnosis of  diabetes and the associated comorbidities and 
treating hyperglycemia and its comorbidities to target levels early 
in the course of  disease is necessary for alleviating the long-term 
risk of  T2DM-related complications.

Acknowledgements
We acknowledge Ms. Farida Hussain, Mr. A Thamburaj and 
Ms. Shashikala Borhade of  USV Pvt. Ltd. for their assistance 
in carrying out the project. The medical writing support was 
provided by Dr. Pradip Mate from the Scientific Services Team of  
USV Pvt. Ltd. and Ms. Snehal Khanolkar from Sqarona Medical 
Communications LLP (Mumbai). We acknowledge BioQuest 
Solutions Pvt. Ltd for their services in the conduction of  the 
real-world study.

Contributors: Dr. A Balachandran, Dr. A K Gupta, Dr. A 
Kamlesh, Dr. A M Rao, Dr. A Muthukumaran, Dr. A Shahul 
Hameed, Dr. A Shanmugam, Dr. A Siddharth Prasad, Dr. A 
Syed Sultan Ibrahim, Dr. A Vidya Sagar, Dr. A Viswanathan, 
Dr. Abani Kumar Patro,  Dr. Achal Tiwari, Dr. Ajay H Kantharia, 
Dr. Ajay Jain, Dr. Ajay Kumar Sinha, Dr. Ajay Patwari, Dr. Ajay 
Sharma, Dr. Ajay V Kaduskar, Dr. Ajay Yadav, Dr. Ajeet Singh 
Kothari, Dr. Ajit Kumthekar, Dr. Ajit Sawhney, Dr. Ajoy Kumar 
Tewari, Dr. Akula Vidya Sagar, Dr. Alam Nawaz, Dr. Almas 
Talib, Dr. Ambairam Viswanathan, Dr. Amish V Shah, Dr. Amit 
Maheswari, Dr. Amit Rastogi, Dr. Amitesh Kumar Chatterjee, 
Dr. Amrut Sultane, Dr. Anand Sudhakar Bhave, Dr. Anand 
Swaroop Menawat, Dr. Anantha Raman, Dr. Anil Bhargava, Dr. 
Anil Kumar Agarwal, Dr. Anil Kumar Bhatt, Dr. Anil Maruti 
Shewale, Dr. Anil Saraswat, Dr. Anilkumar A Kustagi, Dr. Anuj 
Kumar Saha, Dr. Anurag Bajpai, Dr. Anurag Srivastava, Dr. 
Arjun Baidya, Dr. Arun Kamble, Dr. Arun Kumar, Dr. Arun 



Saboo, et al.: Diabetes in young Indian adults

Journal of Family Medicine and Primary Care 3450 Volume 10 : Issue 9 : September 2021

Singhal, Dr. Arvind K Mishra, Dr. Arvind Kumar, Dr. Arvind 
Sharma, Dr. Ashok Appasaheb Jadhav, Dr. Ashok B Malipatil, 
Dr. Ashok H Sancheti, Dr. Ashok Kumar Yadav, Dr. Ashok M 
Parekh, Dr. Ashok Solanki, Dr. Ashok Varma, Dr. Ashwin K 
Vaghani, Dr. Ashwini Joshi, Dr. Asish Kumar Basu, Dr. B A 
Rudrawadi, Dr. B Ashok Kumar, Dr. B Bosco, Dr. B K Kakkad, 
Dr. B K Srinivasa Murthy, Dr. B Karthik Rao, Dr. B R K Reddy, 
Dr. B Rajaganesan, Dr. B Rama Krishna Reddy, Dr. B Ramulu, 
Dr. B Siva SubramanyamDr. B Sivasita Rammiah, Dr. Bala Raju 
Gundam, Dr. Balbhadra Kumar Agrawal, Dr. Balraj Bosco, Dr. 
Bandaru Shiva Subrahmanyam, Dr. Basavana Gouda, Dr. Bharat 
Bhushan Mittal, Dr. Bhaskar M Patil, Dr. Bhubeneswar Dutta, 
Dr. Binay Prasad, Dr. Binoda Nand Jha, Dr. Biplab 
Bandhopadhyay, Dr. Birju S Mori, Dr. Biswanath Biswas, Dr. 
Bobby K Mathew, Dr. Bongu Karthik Rao, Dr. C  Somanathan, 
Dr. C H Naveen Kumar, Dr. C Jagadeesh, Dr. C Somanathan, 
Dr. C T Patil, Dr. Chaitanya N Buva, Dr. Chandan Kumar Patra, 
Dr. Chandan Sarmah, Dr. Chandrakant Gudage, Dr. Chandrakant 
Patil, Dr. Chandrashekhar Desai, Dr. Chetan I Velani, Dr. D 
Ganekal Prashanth, Dr. D Ragothaman, Dr. D S Prasad, Dr. 
Dante Ruskin, Dr. Dayanidhi N Meher, Dr. Debaprasad 
Chakraborty, Dr. Debarchan C Jena, Dr. Debasis Giri, Dr. 
Debotosh Sen Purkayastha, Dr. Deepak Kumar Dasmohapatra, 
Dr. Deepak S Bhosle, Dr. Deepal K Parekh, Dr. Devang M 
Desai, Dr. Dhanaraj Singh Chongtham, Dr. Dharmesh Jain, Dr. 
Dharmesh Solanki, Dr. Dhruv K Singh, Dr. Dileep Nagesh 
Mane, Dr. Dilip Joshi, Dr. Dilip Kumar Gupta, Dr. Dinesh 
Agarwal, Dr. Dinesh K Garg, Dr. Dinesh Kansal, Dr. Dinesh 
Kumar, Dr. Dnyanoba Bhaskar, Dr. Dosapati Ramesh, Dr. 
Durga Prasad Bhimala, Dr. Dwarakanath C S, Dr. E M Surendra, 
Dr. Faiz Ahmad, Dr. G Aravindan, Dr. G Bala Raju,  Dr. G 
Kiran, Dr. G Mohan, Dr. G Pavan Kumar Reddy, Dr. G Raja 
Gopal, Dr. G S Gupta, Dr. G S Mahishale, Dr. G Sathish Kumar, 
Dr. G Satya Sreenivasa Rao, Dr. G T Rane, Dr. G V Siva Reddy, 
Dr. G Vijayakumar, Dr. Gajendra S Mahishale, Dr. Ganesh H 
K, Dr. Ganesha Moorthy S N, Dr. Ganga Kiran, Dr. Gangadhara 
T K, Dr. George Paulose, Dr. Girija Nandan Singh, Dr. Gopala 
Venkata Giridhar, Dr. H S Paul, Dr. Hari Har Trivedi, Dr. Hari 
Vinaya Kumar, Dr. Harish Basera, Dr. Himanshu Mehta, Dr. 
Hiranmoy Bhattacharyya, Dr. Hiranmoy Paul, Dr. Ibrahim 
Mohamed Rowther, Dr. J Aman Kumar, Dr. J Girithara Gopala 
Krishnan, Dr. J Nagaraju, Dr. J Rajesh Kumar, Dr. J Sangumani, 
Dr. Jagdish Gotur , Dr. Jagulal Agrawal, Dr. Javedahmed A 
Shaikh, Dr. Jayashri P Shembalkar, Dr. Jayesh Patel, Dr. Jayesh 
Shah, Dr. Jayshree Swain, Dr. Jibesh Kumar Sarkar, Dr. Jilse 
George, Dr. Jitendra Singh Kushwaha, Dr. K Arumugam, Dr. 
K Balakrishnan, Dr. K Bhuvanesh, Dr. K C Jindal, Dr. K D 
Purohit, Dr. K Eswaran, Dr. K G Suresh, Dr. K Hari Babu, Dr. 
K Jayarami reddy, Dr. K M Jeyabalaji, Dr. K Nagesh, Dr. K R 
Ravish, Dr. K S R Swany, Dr. K Sarath Chandra Babu, Dr. K 
Seetharamaiah, Dr. K V Asaithambi, Dr. Kailash Chand Lohani, 
Dr. Kalinga B E, Dr. Kalpana S Mehta, Dr. Kalyan Mitra, Dr. 
Kalyan Mullick, Dr. Kamlesh Thakker, Dr. Kampa Sarat 
Chandra Babu, Dr. Kanakesa Thevar Balakrishnan, Dr. Kandula 
Sai, Dr. Kapil S Borawake, Dr. Kasargaon Paten Vitthal Rao, 
Dr. Kedar Chand Jindal, Dr. Kiran Belsare, Dr. Kishan M Jani, 

Dr. Konatham Haribabu, Dr. Krishna Kumar, Dr. Kshitij 
Shankhdhar, Dr. Kuchatu Sreedharan Udayabhanu, Dr. 
Kummaraganti Sitarama Swamy, Dr. Laxman Kumar Sahu, Dr. 
Liladhar S Vora, Dr. Loganathan M, Dr. Lokesh Abrol, Dr. M 
A Karmur, Dr. M Bheemasena Achar, Dr. M Durairaj, Dr. M 
E Ramakrishnan, Dr. M J Stanley Ambroise, Dr. M K Guha, 
Dr. M Manju Bhargavi, Dr. M Nagesh Prabhu, Dr. M P Patel, 
Dr. M R A Rafique, Dr. M Ramesh Kumar, Dr. M S Suri, Dr. 
M Viyay Mohan, Dr. Madan Pal Singh, Dr. Madhav K Mandal, 
Dr. Madhav Pavuluri, Dr. Madhukar Rai, Dr. Mahendra Kumar 
Jaiswal, Dr. Mahesh Omprakash Baheti, Dr. Mallikarjuna Rao, 
Dr. Mamtesh Gupta, Dr. Manish Sachdev, Dr. Manmohan 
Sharma, Dr. Manohar K N, Dr. Manoj Hari Naik, Dr. Manoj 
Kabra, Dr. Manoj Kumar Dash, Dr. Manoj Kumar Rawat, Dr. 
Manoj Kumar Shrivastav, Dr. Manoj S Chawla, Dr. Metta Madhu, 
Dr. Mohaideen Pitchai, Dr. Mohammad Jameel, Dr. Mohammed 
Parvez Syed, Dr. Mohan Magdum, Dr. Mohammad Jameel, Dr. 
Mohammad d Parvez, Dr. Mohit Kumar Santra, Dr. Monika 
Mahajan, Dr. Mritunjay Behera, Dr. Mritunjay Kumar Sinha, 
Dr. Munibalakrishna S, Dr. Murali Madhav, Dr. Murthy S, Dr. 
N B Srivastava, Dr. N Ethiraj, Dr. N M D Athaullah, Dr. N 
Muthukumarasamy, Dr. N S Ramesh, Dr. N Sudha, Dr. Nagaraj 
S, Dr. Nandakumar S, Dr. Narayan P Gherwara, Dr. Narottam 
Kumar Singh, Dr. Nasimullah Attaullah Mohd, Dr. Natarajan 
Selvarajan, Dr. Navneet Agarwal, Dr. Neelambar Bhatt, Dr. 
Neeraj Chaudhary, Dr. Neeresh Jain, Dr. Nellaiappan 
Muthukumarasamy, Dr. Nihar Ranjan Samal, Dr. Nilesh M 
Detroja, Dr. Nipun Gupta, Dr. Niranjan Tripathy, Dr. Nirmal 
N Nehete, Dr. Nitin Vijay Gore, Dr. Noor Khan, Dr. Om 
Prakash Prasad, Dr. Omer Mustafa Hasan, Dr. P Amareshwar, 
Dr. P Chakradhar, Dr. P L Saravanan, Dr. P Murali Madhav, Dr. 
P Naga Bhushanam, Dr. P Omprakash, Dr. P Ranga Prasad, 
Dr. P Ravi Kaladhar Reddy, Dr. P Ravi Kumar, Dr. P Satish 
Kumar, Dr. P Subramanyam Reddy, Dr. P V B Sridhar, Dr. 
Palaniappan Saravanan, Dr. Pankaj Desai, Dr. Pankaj Jain, Dr. 
Pankaj Kumar Agarwal, Dr. Pankaj Kumar Gupta, Dr. Paramesh 
S, Dr. Paras Jain Dr. Parimal Swamy, Dr. Patnala Chakradhar, 
Dr. Pawan Agarwal, Dr. Phillips Routray, Dr. Pinakin Soni, Dr. 
Piyush Desai, Dr. Pothamsetty Ravikaladhar Reddy, Dr. Pothiraju 
Naicker Subbiah, Dr. Prabal Kumar Ghosh, Dr. Prabhakar R, 
Dr. Prabhat Agarwal, Dr. Prabhat Pandey, Dr. Prabhu Rami 
Reddy, Dr. Pradeep N Shantagiri, Dr. Prahlad R Chebbi, Dr. 
Prakash Chandra Patra, Dr. Prakash N, Dr. Prakash S Shende, 
Dr. Prakash T V, Dr. Pramod D Paritekar, Dr. Pranabes Ray, 
Dr. Prasanta Kumar Mishra, Dr. Prasanth Sankar, Dr. Pratap 
Kumar Mishra, Dr. Preamkumar Asokumar, Dr. Preeti Gholap, 
Dr. Prem Kumar Madkan, Dr. Pruthvi B C, Dr. Punit Arora, 
Dr. Puttaraj K R, Dr. R Balamurugan, Dr. R K Khinsvera, Dr. 
R K Ramesh, Dr. R Mehetre, Dr. R P Chaubey, Dr. R Prabakar, 
Dr. R Rajapaul, Dr. R Rajarathinam, Dr. R Rajendra Prasad, Dr. 
R Rajendran, Dr. R Ravi Chandra Reddy, Dr. R Srinivasan, Dr. 
Rachamallu Ravichandra Reddy, Dr. Rahamuddin Ahmed, Dr. 
Rahul Jain, Dr. Rahul Kapur, Dr. Rahul Mathur, Dr. Raj Kumar 
Lalwani Dr. Rajapaul Ramasamy, Dr. Rajarathinam, Dr. Rajeev 
Agarwal, Dr. Rajeev Kasliwal, Dr. Rajeev Tyagi, Dr. Rajendra B 
Auti, Dr. Rajendra Kumar Khinvasara, Dr. Rajesh Nanda, Dr. 



Saboo, et al.: Diabetes in young Indian adults

Journal of Family Medicine and Primary Care 3451 Volume 10 : Issue 9 : September 2021

Rajesh Regonda, Dr. Rajeshwar Kant Chandra Mishra, Dr. 
Rajeshwar Singh, Dr. Rajnish Kumar Dahuja, Dr. Rajnish 
Saxena, Dr. Rakesh Agarwal, Dr. Rakesh Kumar Aran, Dr. 
Rakesh Kumar Singh, Dr. Rakesh Prasad, Dr. Ram Kumar 
Bhardwaj, Dr. Raman Boddula, Dr. Ramesh Prasad Srivastava, 
Dr. Ranabir Bose, Dr. Ranasing D Wabale, Dr. Ranga P Prasad, 
Dr. Rantu Barman, Dr. Rasheed Ali, Dr. Ravi Kant Mishra, Dr. 
Regonda Rajesh, Dr. Ritesh Kumar Agrawala, Dr. Riyaj Umar 
Mujawar, Dr. Rohan V Ainchwar, Dr. Roshan M, Dr. S Azhagam 
Perumal, Dr. S Chandrashekar, Dr. S D M Sekhar, Dr. S 
Iqbaluddin Ahmed, Dr. S Jaidev, Dr. S N Ganesha Moorthy, Dr. 
S Nagaraj, Dr. S P Sathish Kumar, Dr. S P Singh, Dr. S Pothiraju, 
Dr. S Rajkumar, Dr. S Sahubar Sadique, Dr. S Sathyanarayana 
Murthy, Dr. S Vanchilingam, Dr. S Velayutham, Dr. Sabeer T 
K, Dr. Sachin Mohan Lakade, Dr. Sailesh Lodha, Dr. Sandeep 
Bhatnagar, Dr. Sandeep Kumar Gupta, Dr. Sanjay Garg, Dr. 
Sanjay Gujrati, Dr. Sanjay Gupta, Dr. Sanjay Kishor, Dr. Sanjay 
Kumar Giri, Dr. Sanjay Kumar Jain, Dr. Sanjay Mahajan, Dr. 
Sanjay More, Dr. Sanjay S More, Dr. Sanjeev R Phatak, Dr. 
Sanjeev Saxena, Dr. Sankalingam Azhagam perumal, Dr. Sankar 
Joyti Parashar, Dr. Sarat Chandra Choudhury, Dr. Sarat Chandra 
Mohanty, Dr. Sarat Keot, Dr. Satish Raikar, Dr. Satish Sutradhar, 
Dr. Savita Agarwal, Dr. Seema A Bagri, Dr. Shah Abrar, Dr. 
Shahul Hameed, Dr. Shailesh Narayan Palekar, Dr. Shailesh 
Srivastava, Dr. Shamsudeen M, Dr. Shamsudheen S, Dr. Shankar 
Jyoti Parashar, Dr. Shantharaman D, Dr. Sharad Kumar, Dr. 
Sharan R Pawad shetter, Dr. Shehla Shaikh, Dr. Shivaprasad C, 
Dr. Shrikant Shankarrao Wasavade, Dr. Snehal R Tanna, Dr. Sri 
Krishna Mundhra, Dr. Sri Prasad Mohanty, Dr. Srinath Vittal 
Kasal, Dr. Stanley Ambroise, Dr. Subhash Chandra Jayaram 
Balleke, Dr. Subodh Banzal, Dr. Subodh Chandra, Dr. Subrata 
Bhattacharya, Dr. Sudha N Sathiyan, Dr. Sudharshan Murthy 
Karkala Achutha, Dr. Sudhir Ranjan Pattnaik, Dr. Sukhen 
Kumar Saha, Dr. Suman Kirti, Dr. Sumit Mukherjee, Dr. Sunil 
Bansal, Dr. Sunil Dhand, Dr. Surekha B Shetty, Dr. Suren G 
Chavan, Dr. Surendra Kumar Bhatter, Dr. Suresh Agrawal, Dr. 
Suresh Mittal, Dr. Suresh S Sawardekar, Dr. Sushil Jhawar, Dr. 
Sushil Kumar, Dr. Sushil Shukla, Dr. Sushil Upadhyay, Dr. Suyog 
Jawahar Doshi, Dr. Swayamsidha Mangaraj, Dr. Syed 
Mohammad Razi, Dr. Syed Sultan Ibrahim, Dr. T K Sabeer, Dr. 
T M Venkateswara Rao, Dr. Taruni Devi N G, Dr. Tejpal Shah, 
Dr. U Rajanikanth, Dr. Uday Pundalik Nayak, Dr. Udaya Bhanu 
K S, Dr. Umesh Akkalkotkar, Dr. Umesh Masand, Dr. Umesh 
Singh, Dr. Usmangani I Khatri, Dr. V Channaraya, Dr. V 
Dineshkumar, Dr. V Mahadevan, Dr. V Manakavala Perumal, 
Dr. V Rajendran, Dr. V Sandeep Reddy, Dr. V Saravanan, Dr. 
V Sathiyamoorthy, Dr. V Vigneshwaran, Dr. V Y Manakavala 
Perumal, Dr. Varsha Jagtap, Dr. Venkataraman S, Dr. Vijay 
Gurung, Dr. Vijay Kumar Aggarwal, Dr. Vijay Narayan Tiwari, 
Dr. Vikas Namdeo Desale, Dr. Vikas S Patil, Dr. Vikram Jain, 
Dr. VIkrant B Ghatnatti, Dr. Vinay Kumar Dhandhania, Dr. 
Vinay Kumar Singh, Dr. Vinay Sinha, Dr. Vinayak S Kubal, Dr. 
Vineet Agrawal, Dr. Vineet Sabharwal, Dr. Vipin Srivastava, Dr. 
Virendra C Chauhan, Dr. Virendrasinh C Chauhan, Dr. Vishal 
Chopra, Dr. Vishal Kastwar, Dr. Vishwanath Parsewar, Dr. Vivek 
Mehta, Dr. Vivek Narasinh Annachhatre, Dr. Y S Ravi Kumar, 

Dr. Y S Tomar, Dr. Yalamanchi Sadasiva Rao, Dr. Yash 
Bahulikar,  Dr. Yogesh Mehrotra, and Dr. Zia Ul Haque.

Ethics approval and consent to participate
The study protocol was approved by an Independent Ethics 
Committee. As this was a retrospective study, consent was not 
obtained.

Financial support and sponsorship
The study was funded by USV Pvt Ltd.

Conflicts of interest
Dr. Mahesh V. Abhyankar and Dr. Santosh Revankar are 
employees of  USV Pvt Ltd. All other authors have no conflicts 
of  interest.

References

1. Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, 
Unwin N, et al. Global and regional diabetes prevalence 
estimates for 2019 and projections for 2030 and 2045: 
Results from the international diabetes federation diabetes 
atlas, 9th ed.ition. Diabetes Res Clin Pract 2019;157:107843. 
doi: 10.1016/j.diabres. 2019.107843.

2. Anjana RM, Deepa M, Pradeepa R, Mahanta J, Narain K, 
Das HK, et al. Prevalence of diabetes and prediabetes 
in 15 states of India: Results from the ICMR-INDIAB 
population-based cross-sectional study. Lancet Diabetes 
Endocrinol 2017;5:585-96.

3. Anjana RM, Shanthi Rani CS, Deepa M, Pradeepa R, Sudha V, 
Divya Nair H, et al. Incidence of diabetes and prediabetes 
and predictors of progression among Asian Indians: 
10-year follow-up of the Chennai urban rural epidemiology 
study (CURES). Diabetes Care 2015;38:1441-8.

4. Dutta D, Mondal SA, Kumar M, Hasanoor Reza AH, Biswas D, 
Singh P, et al. Serum fetuin-A concentration predicts glycaemic 
outcomes in people with prediabetes: A prospective study 
from Eastern India. Diabet Med 2014;31:1594-9.

5. Dutta D, Mukhopadhyay S. Intervening at prediabetes stage 
is critical to controlling the diabetes epidemic among Asian 
Indians. Indian J Med Res 2016;143:401-4.

6. Sahoo SK, Zaidi G, Vipin VP, Chapla A, Thomas N, Yu L, 
et al. Heterogeneity in the aetiology of diabetes mellitus in 
young adults: A prospective study from north India. Indian 
J Med Res 2019;149:479-88.

7. Thanabalasingham G, Pal A, Selwood MP, Dudley C, Fisher K, 
Bingley PJ, et al. Systematic assessment of aetiology in adults 
with a clinical diagnosis of young-onset type 2 diabetes is a 
successful strategy for identifying maturity-onset diabetes 
of the young. Diabetes Care 2012;35:1206-12.

8. Oommen AM, Abraham VJ, George K, Jose VJ. Prevalence 
of risk factors for non-communicable diseases in rural & 
urban Tamil Nadu. Indian J Med Res 2016;144:460-71.

9. Ashok P, Kharche JS, Joshi AR. Evaluation of risk for type 2 
diabetes mellitus in medical students using Indian Diabetes 
Risk Score. Indian J Med Sci 2011;65:1-6.

10. Mizokami-Stout K, Cree-Green M, Nadeau KJ. Insulin 
resistance in type 2 diabetic youth. Curr Opin Endocrinol 
Diabetes Obes 2012;19:255-62.

11. Würtz P, Mäkinen VP, Soininen P, Kangas AJ, Tukiainen T, 



Saboo, et al.: Diabetes in young Indian adults

Journal of Family Medicine and Primary Care 3452 Volume 10 : Issue 9 : September 2021

Kettunen J, et al. Metabolic signatures of insulin resistance 
in 7,098 young adults. Diabetes 2012;61:1372-80.

12. Ormazabal V, Nair S, Elfeky O, Aguayo C, Salomon C, 
Zuñiga FA. Association between insulin resistance and the 
development of cardiovascular disease. Cardiovasc Diabetol 
2018;17:122.

13. American Diabetes Association. 2. Classification and 
diagnosis of diabetes: Standards of medical care in 
diabetes-2020. Diabetes Care 2020;43:S14-31.

14. Misra A, Chowbey P, 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.

15. Tripathy JP, Thakur JS, Jeet G, Jain S. Prevalence and 
determinants of comorbid diabetes and hypertension: 
Evidence from non communicable disease risk factor STEPS 
survey, India. Diabetes Metab Syndr 2017;11(Suppl 1):S459-65.

16. India State-Level Disease Burden Initiative Diabetes 
Collaborators. The increasing burden of diabetes 
and variations among the states of India: The Global 
Burden of Disease Study 1990-2016. Lancet Glob Health 
2018;6:e1352-62.

17. Patel M, Patel IM, Patel YM, Rathi SK. A hospital-based 

observational study of type 2 diabetic subjects from 
Gujarat, India. J Health Popul Nutr 2011;29:265-72.

18. Geetha A, Gopalakrishnan S, Umadevi R. Study on the impact 
of family history of diabetes among type 2 diabetes mellitus 
patients in an urban area of Kancheepuram district, Tamil 
Nadu. Int J Community Med Public Health 2017;4:4151-6.

19. Borgharkar SS, Das SS. Real-world evidence of glycemic 
control among patients with type 2 diabetes mellitus 
in India: The TIGHT study. BMJ Open Diabetes Res Care 
2019;7:e000654.

20. Veera RB, Alekhya K, Kavitha D, Annapurna A. Assessment 
of pre-diabetes in young adults of age 18-40yrs in Andhra 
University College of Pharmacy, Visakhapatnam. Indian J 
Pharm Sci 2012;5:53-6.

21. Asiimwe D, Mauti GO, Kiconco1 R. Prevalence and risk 
factors associated with type 2 diabetes in elderly patients 
aged 45-80 years at Kanungu district. J Diabetes Res 
2020;1:1-5.

22. Bellou V, Belbasis L, Tzoulaki I, Evangelou E. Risk factors 
for type 2 diabetes mellitus: An exposure-wide umbrella 
review of meta-analyses. PLoS One 2018;13:e0194127.

23. Selvin E, Steffes MW, Zhu H, Matsushita K, Wagenknecht L, 
Pankow J, et al. Glycated hemoglobin, diabetes, and 
cardiovascular risk in nondiabetic adults. N Engl J Med 
2010;362:800–11.


