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Declining Age of Onset of Type 2  
Diabetes Mellitus in the North-West 

Punjabi Population
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ABSTRACT
Context: Diabetes mellitus, an inherited metabolic disorder 
which is associated with devastating complications, is one of 
the biggest burdens on the society, in terms of the expenditure 
of money on health care and wastage of the prime years of life. 
The increasing prevalence of diabetes mellitus is attributed to 
adverse lifestyles like obesity and physical inactivity and this is 
prevalent even among school going children, thus making them 
vulnerable to the disease at an earlier age. 

Aim: The present study was designed to decipher the prevalence 
of type 2 diabetes mellitus in various age groups of the north 
west Punjabi population. 

Settings and design: The subjects were selected by conducting 
a door to door survey of a few villages of the border belt of 
Amritsar and the Tarn Taran district. One patient of diabetes 

mellitus was considered as one family unit and the offsprings of 
these diabetic patients, who were siblings amongst themselves, 
were recruited for the study. 

Material and Method: All the selected families were required to 
fill up a consent form by the head of the family. Fasting samples 
of the participating families were collected and analyzed for 
fasting plasma glucose, glycated haemoglobin, complete lipid 
profile, serum insulin and C-peptide. Statistical analysis was 
done by using the Student’s t test. Results and conclusions 
The prevalence of diabetes mellitus in the north-west Punjabi 
population was found to be 25%. IFG was more prevalent in 
females as compared to the males and the age of onset of 
diabetes mellitus was observed to decline both in males and 
females, as was evident from its occurrence in the age group of 
19-24 years. . 
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INTRODUCTION
Diabetes mellitus is one of the most common, non-communicable, 
inherited metabolic disorders. It is associated with devastating 
micro-vascular and macro-vascular complications. In the year 
1995, about 19 million of Indians were suffering from type 2 
diabetes and it has been projected that the number will increase 
and may reach up to 57 million by the year 2025, out of the total 
300 million diabetic individuals of the world, thus making India the 
diabetic capital of the world. The increasing prevalence of type 
2 diabetes mellitus which occurs globally is attributed mainly to 
adverse lifestyle factors [1]. Obesity and decreased physical activity 
are the key components in the causation of the adverse effects 
which lead to diabetes, coronary heart disease and many other 
related disorders; however, in the recent decades, the world is 
facing a threat from the early onset of type 2 diabetes mellitus, as 
is evident from the increasing incidence of this disease in children 
and adolescents [2-4]. This has great implications for the health 
care burden in any country. Within a few decades, type 2 diabetes 
has changed from being a disease of the elderly and the affluent 
to being a disease of the young and poor [5,6]. Indians are more 

prone to develop type 2 diabetes than many other groups. Only 
limited information is available on the genetic factors, but a number 
of other predisposing risk factors are present at a much higher 
level in Indians. As far as the genetics of the disease is concerned, 
the HLA-DQ genes are the strongest risk markers for type I 
diabetes [7], although their influence may be modified by other 
MHC genes. Research is going on with regards to some candidate 
genes as the markers of risk for type 2 diabetes mellitus. These 
include peroxisome proliferator-activated gamma (PPAR-γ) and 
transcription factor 7 like 2 (TCF7L2) [8-13]. Keeping in view the 
magnitude of the disease, it’s expression at an early age and its 
status as an inherited disorder, the present study was conducted in 
the north-west Punjabi population to study the prevalence of type 
2 diabetes mellitus in a young age group i.e. the age group of 19 
to 24 years.

MATERIAL AND METHOD
The present study was conducted in the Department of Biochemistry, 
Government Medical College, Amritsar (Punjab). The subjects were 
recruited by conducting a door to door survey of a few villages of 

KEY MESSAGE

n	 Diabetes mellitus has devastating complications 

n	 Childhood obesity and environmental factors play a role 

n	 The age of onset of type 2 diabetes mellitus is declining 
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the border belt of Amritsar and the Tarn Taran district. Each diabetic 
individual was considered as one family unit and the offsprings of 
these individuals, who were siblings amongst themselves, were 
recruited for the study. Written consent was taken from these 
diabetic individuals for the inclusion of their families in the study 
and the individuals were free to leave the study at any point. Only 
the individuals who gave their consent were included in the study. 
These individuals were advocated about the consequences of 
diabetes mellitus i.e. micro and macro vascular complications. The 
diabetic individuals were given dietary and lifestyle modifications. 
The blood samples of the families who were willing to participate 
in the study were collected by conducting community camps on 
a fixed date, at a fixed common place, such as a gurudwara or 
the Panchayat Bhawan of the village. The patients were advised 
to observe an overnight fast. To comply with the instructions, the 
samples were collected early in the morning. Seven ml of venous 
blood was collected under aseptic conditions and was divided into 
three vials. The vial containing the anti coagulant was used for the 
estimation of plasma glucose [14], the second vial containing the 
sample along with EDTA was used for the estimation of glycated 
Hb15 and the blood sample in the third vial was allowed to clot 
and serum was separated from it for the estimation of the lipid 
profile [15], serum insulin [16] and the c-peptide levels [17]. The 

results which were obtained were statistically analyzed by using 
the Student’s ‘t’ test. 

RESULTS AND DISCUSSION
It was observed that every fourth family had a history of type 2 
diabetes mellitus [Table/Fig 1], either in the present or in the past 
generation. Out of 250 families who had a family history of type 2 
diabetes mellitus, 47 families refused to join the study, while the 
remaining 203 families were enrolled for the present study. The 
offsprings of these families (n=203) who were siblings amongst 
themselves and belonged to the 10 to 50 years age group were 
included in the present study. Out of a total number of 613 siblings, 
335 were males and 278 were females. The siblings were further 
subdivided into 4 groups according to their ages i.e. group I- ≤18 
years, group II- 19 to 35 years, group III- 36 to 45 years and group 
IV- more than 45 years of age. The maximum number of siblings 
belonged to the age group II i.e.19 to 35 years (n=407) [Table/
Fig 2].While all the siblings were subdivided on the basis of the 
fasting plasma glucose levels as normal, IFG and diabetic [Table/
Fig 3], it was observed that a higher percentage (5.8%) of females 
were suffering from diabetes mellitus at a younger age i.e. up to 
18 years, as compared to age matched males (1.36%). Likewise, 
the percentage of females having IFG (15.68%) was much higher 
as compared to the males (5.47%) in the same age group, thereby 
suggesting the need for extensively educating the females about 
lifestyle modifications, especially those who fell in the IFG range, to 
prevent the rate of conversion of these individuals to the diagnosed 
cases of diabetes mellitus. Almost an equal proportion of males 
(n=28, 12.72%) and female siblings (n=24, 12.83%) in this age 
group were diabetic. This finding was suggestive of the occurrence 
of diabetes at an early age in the north- west Punjabi population. 
Also, it was observed that both the male and female siblings were 
equally likely to get the disease in the 19-35 years age group. 
A similar trend was observed in other age groups as well, with 
regards to the fact that more female siblings were suffering from 
IFG than the male siblings. More females were diabetic in the age 
group of <19 years (n=3, 5.88%) and more than 35 years (n=13, 
36.11%) than the males. 

A comparison of various parameters such as glycated Hb, serum 
insulin and c-peptide in these individuals showed a statistically 
significant increase in the siblings with IFG and diabetes as 
compared to the normal individuals [Table/Fig 4]. However, a 
comparison of these parameters between the male and female 
siblings of each age group, who were either normal or who had 
IFG or diabetes, did not reveal any statistically significant variation. 
The changes in the fasting glucose, glycated Hb, serum insulin and 
c-peptide values were of great help in diagnosing the siblings with 
IFG, as per the ADA guidelines. All these individuals were found to 
be normolipidaemic [Table/Fig 5]. 

The siblings in the age group of 19-35 years were further subdivided 
into three sub groups of 19-24 years, 24-30 years and >30 -35 
years. In the age group of 19-24 years, it was observed that 
7.14% males and 9.09% females were diabetic, thus suggesting 
the occurrence of diabetes before 24 years of age. 16.27% males 
and 11.90% females in the age group of 24-30 years age range 
and 16% males and 21.62% females in the 30-35 years age range 
were found to be diabetic. From the data which were collected, it 
was very clear that the females were more prone to this disease as 
compared to the males and that the percent of individuals suffering 
from this disease increased with advancing age [Table/Fig 6]. Twelve 
percent of the siblings (both males and females) had an IFG in the 

S.No Criteria Number Percentage

1 Total families 
surveyed

1000 100%

2 Normal 750 75%

3 Diabetic 250 25%

[Table/Fig-1]: Percentage prevalence of type 2 Diabetes mellitus in a 
few villages of border belt of Amritsar and Tarn Taran

S.No Age Group

 Number of siblings

Total Male Female

1 ≤18 years 124 73 51

2 >18 to 35 years 407 220 187

3 >35 to 45 years 74 38 36

4 >45 years 8 4 4

Total 613 335 278

[Table/Fig-2]: Distribution of siblings from various families according to 
age and sex .

S. 
No Age Group

 Total number of Siblings n=613

 Males n=335  Females=278

Normal IFG Diabetic Normal IFG Diabetic

1 upto18 years
Total=124
Males=73
Females=51

68 
(93.15%)

4
(5.47%)

1
(1.36%)

40
(78.43%)

8
(15.68%)

3
(5.88%)

2 19-35 years
Total=407
Males=220
Females=187

162
(73.63%)

30
(13.63%)

28
(12.72%)

129
(68.98%)

34 
(18.18%)

24
(12.83%)

3 36-45 years
Total=74
Males=38
Females=36

17
(44.73%)

11
(28.94%)

10
(26.31%)

11
(30.55%)

12
(33.33%)

13
(36.11%)

4 46-55 years
Total=8
Males=4
Females=4

– – 4
(100%)

3
(75%)

1
(25%)

[Table/Fig-3]: Age and sex wise distribution of siblings in terms of fasting plasma 
glucose levels 
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age range of 19-24 years and the very existence of the individuals 
with IFG at an early age (<24 years) [Table/Fig 6] was a matter of 
concern in the present study. The levels of fasting plasma glucose, 
glycated Hb, serum insulin and c-peptide showed a statistically 
significant increase in these individuals with IFG, as compared 
to the normal individuals and hence were of diagnostic value as 
per the ADA guidelines. The raised insulin and c-peptide levels in 
these individuals were suggestive of the increased synthesis and 
secretion of insulin, maybe in response to the increased fasting 
plasma glucose levels. [Table/Fig 7]. All these individuals were 
normolipidaemic [Table/Fig 8]. All the individuals with IFG were 
suggested to make life style modifications. The diabetic individuals 
were also advised to make life style modifications along with 
pharmacological intervention. Work is in progress to evaluate the 
impact of lifestyle modifications on the regulation of the blood 
sugar levels. 

CONCLUSIONS
The data of the north-west Punjabi population which were analyzed 
till date is suggestive of the fact that in this population, the age of 
onset of diabetes mellitus is declining (19-24 years), both in males 
and females. It was observed in the present study, that the females 
were more prone to the disease as compared to the males. 
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S. 
No

Age Group
19-35 years

 Total number of Siblings n=407

 Males n=220  Females=187

Normal IFG Diabetic Normal IFG Diabetic

1 19-24 years
Total=150
Males=84
Females=66

68 
(80.95%)

10 
(11.90%)

6
(7.14%)

52
(78.78%)

8
(12.12%)

6
(9.09%)

2 >24-30 years
Total=170
Males=86
Females=84

60 
(69.76%)

12
(13.95%)

14
(16.27%)

52
(61.90%)

22
(26.19%)

10
(11.90%)

3 >30-35 years
Total=87
Males=50
Females=37

34 
(68%)

8
(16%)

8
(16%)

25
(67.56%)

4
(10.81%)

8
(21.62%)

[Table/Fig-6]: Age and sexwise distribution of siblings in the age group of 19-35 
years in terms of fasting plasma glucose levels 

S
 N

o
A

g
e

G
ro

up
S

ex

 F
as

tin
g

 P
la

sm
a 

G
lu

co
se

 m
g

%
G

ly
ca

te
d

 H
b

 %
 

S
.In

su
lin

 µ
IU

/m
l

S
.C

-p
ep

tid
e 

µIU


/m
l

N
o

rm
al

IF
G

D
ia

b
et

ic
N

o
rm

al
IF

G
D

ia
b

et
ic

N
o

rm
al

IF
G

D
ia

b
et

ic
N

o
rm

al
IF

G
D

ia
b

et
ic

1
I 1

9-
24

 
ye

ar
s

M
al

e 
78

.0
2±

1.
2

11
5.

16
±

9.
3*

16
3±

4.
1*

4.
5±

0.
60

5.
9±

0.
3*

5.
8±

0.
28

*
9.

35
±

1.
8 

18
.4

±
2.

04
*

25
.1

1±
0.

4*
16

.4
5±

2.
4 

25
.4

±
2.

03
*

50
.2

1±
2.

0*

Fe
m

al
e 

84
.0

5±
3.

2
11

1.
75

±
2.

9*
16

4.
6±

2.
7*

4.
5±

0.
57

5.
85

±
0.

99
*

6.
4±

1.
2*

8.
42

±
2.

0 
22

.9
0±

4.
03

*
27

.6
5±

3.
1*

15
.4

2±
1.

6 
26

.0
±

5.
79

*
46

.0
8±

10
.1

*

2
II 

>
24

-3
0 

ye
ar

s
M

al
e

86
.9

7±
2.

4
11

2.
2±

2.
4*

20
3±

9.
4*

4.
0±

0.
71

5.
8±

0.
5*

6.
8±

1.
01

*
8.

94
±

1.
6 

17
.2

0±
1.

03
*

21
.3

±
8.

10
*

20
.4

2±
1.

54
 

37
.2

6±
1.

25
*

44
.1

0±
2.

1*

Fe
m

al
e

90
.6

4±
2.

8
11

2.
85

±
4.

8*
18

1.
8±

3.
4*

4.
3±

0.
64

6.
2±

0.
62

*
6.

46
±

0.
9*

9.
42

±
2.

4 
19

.5
2±

3.
87

*
23

.1
8±

6.
4*

20
.8

±
2.

8 
39

.5
9±

2.
46

*
52

.7
8±

3.
3*

3
III

 >
30

-3
5 

ye
ar

s
M

al
e

87
.9

±
3.

67
11

6.
2±

6.
3*

22
1.

4±
10

.3
*

4.
9±

0.
73

6.
23

±
0.

42
*

7.
37

±
1.

2*
9.

43
±

1.
7 

13
.9

8±
7.

2*
26

.5
6±

4.
5*

22
.3

±
2.

4 
26

.0
9±

1.
4*

46
.5

5±
2.

6*

Fe
m

al
e

84
.9

±
3.

77
11

5.
15

±
6.

7*
24

2±
12

.3
*

4.
4±

0.
97

6.
43

±
0.

41
*

7.
9±

0.
81

*
11

.0
±

1.
8 

15
.6

7±
4.

4*
22

.5
9±

6.
2*

17
.0

±
2.

4 
32

.8
2±

14
.2

*
27

.3
3±

±
13

.3
*

[T
ab

le
/F

ig
-7

]:
 C

om
pa

ris
on

 o
f f

as
tin

g 
pl

as
m

a 
gl

uc
os

e,
 g

ly
ca

te
d 

H
b,

 In
su

lin
 a

nd
 c

-p
ep

tid
e 

in
 v

ar
io

us
 s

ub
 a

ge
 g

ro
up

s 
of

 1
9-

35
 y

ea
rs

.

*p
<

0.
00

1 
w

he
n 

no
rm

al
 in

di
vi

du
al

s 
w

er
e 

co
m

pa
re

d 
w

ith
 IF

G
 a

nd
 D

ia
be

tic
s



Journal of Clinical and Diagnostic Research. 2011 June, Vol-5(3): 425-429

www.jcdr.net	 Sukhraj Kaur and Mridula Mahajan, Age of onset diabetes mellitus

429429

S
 N

o
.

A
g

e 
g

ro
up

S
ex

 C
ho

le
st

er
o

l m
g

%
 T

ri
g

ly
ce

ri
d

es
 m

g
%

 LDL


-
C

 m
g

%
V

LDL
-

C
 m

g
%

HDL


-
C

 m
g

%

N
o

rm
al

IF
G

D
ia

b
et

ic
N

o
rm

al
IF

G
D

ia
b

et
ic

N
o

rm
al

IF
G

D
ia

b
et

ic
N

o
rm

al
IF

G
D

ia
b

et
ic

N
o

rm
al

IF
G

D
ia

b
et

ic

1
I 1

9-
24

 
ye

ar
s

M
al

e
16

1.
3±

2.
08

20
0.

5±
5.

87
22

6.
5±

3.
3

77
.3

0±
1.

06
11

1.
50

±
27

.5
94

±
2.

2
85

.6
±

2.
3

12
6.

7±
5.

4
14

9.
7±

3.
0

23
.0

6±
2.

20
22

.3
±

5.
5

18
.8

±
4.

5
48

.7
±

7.
8

51
.5

±
13

.4
58

±
1.

4

Fe
m

al
e

16
5.

5±
55

.8
7

20
0.

2±
3.

9
22

1±
4.

6
68

.5
0±

27
.5

10
5.

8±
3.

0
16

4.
27

±
10

.4
12

6.
7±

5.
4

90
.2

2±
4.

1
13

8.
8±

4.
3

22
.3

±
5.

5
19

.8
5±

5.
7

32
.8

5±
2.

09
50

.6
±

8.
0

51
.9

±
6.

4
49

.8
1±

7.
8

2
II >

24
-3

0 
ye

ar
s

M
al

e
16

5.
2±

3.
9

18
6.

2±
3.

10
21

1.
24

±
4.

7
95

.8
±

3.
0

12
1.

4±
3.

4
16

3.
5±

13
.1

90
.2

2±
4.

1
11

3.
8±

3.
0

11
7.

04
±

3.
7

19
.8

5±
5.

7
28

.5
1±

2.
3

32
.5

1±
2.

6
56

.7
1±

7.
9

49
.8

4±
6.

9
50

.7
±

8.
8

Fe
m

al
e

18
6.

2±
3.

10
18

9.
68

±
4.

1
19

0.
7±

4.
5

93
.4

±
3.

4
16

1.
84

±
7.

2
16

5.
05

±
9.

2
11

3.
8±

3.
0

10
1.

4±
4.

3
15

0.
3±

4.
8

28
.5

1±
2.

3
36

.8
5±

2.
0

33
.7

±
1.

9
54

.0
8±

6.
2

49
.3

6±
7.

91
49

.1
3±

7.
4

3
III

 
>

30
-3

5 
ye

ar
s

M
al

e
18

3.
68

±
4.

1
18

9.
57

±
2.

5
19

7.
3±

3.
5

86
.8

4±
7.

2
14

3.
26

±
6.

8
20

1.
7±

13
.7

10
1.

4±
4.

3
11

0.
13

±
3.

0
11

3.
08

±
3.

8
36

.8
5±

2.
0

28
.6

±
1.

3
38

.1
6±

2.
2

49
.5

±
7.

8
48

.4
7±

5.
9

46
.9

±
5.

7

Fe
m

al
e

18
3.

57
±

2.
5

18
6.

54
±

2.
9

22
5±

3.
6

95
.2

6±
6.

8
17

3.
72

±
72

19
9±

10
.1

11
0.

13
±

3.
0

10
0.

89
±

3.
3

12
7.

7±
3.

5
28

.6
±

1.
3

37
.3

8±
1.

6
40

.8
±

2.
1

57
.3

±
7.

4
48

.6
3±

4.
9

48
±

4.
6

[T
ab

le
/F

ig
-8

]:
 C

om
pa

ris
on

 o
f C

om
pl

et
e 

lip
id

 p
ro

fil
e 

in
 v

ar
io

us
 s

ub
 a

ge
 g

ro
up

s 
of

 1
9-

35
 y

ea
rs

.

nn
iru

pa
m

a_
m

@
ya

ho
o.

co
m

the PPAR- gamma 2 gene in type 2 diabetes and obesity in French 
population: BMC Med Genet, 2005; 22(6): 11-15. 

[10]	 Bodhini Dhanasekaran, Radha Vekatesan, Dhar Monalisa, Narayani 
Nagarajan, Mohan Viswanathan, The rsl2255372 (G/T) and 
rs7903146 (C/T) polymorphism of the TCF7L2 gene are associated 
with type 2 Diabetes mellitus in Asian Indians: Metabolism Clinical and 
Experimental, 2007;56(9):1174-1178. 

[11]	 Chandak G.R, Janipalli C.S, Bhaskar S, Kulkarni S.R, Mohankrishna 
P, Hattersley A.T et al, Common variants in the TCF7L2 genes are 
strongly associated with type 2 Diabetes mellitus in the Indian 
population: Diabetologia, 2007; 50(1):63-67. 

[12]	 Jose C Florez, The genetics of type 2 diabetes: A realistic appraisal in 
2008: J. Clin Endocrinol Metab, 2008;93 (12):4633-4642.

[13]	 Sanghera DK, Nath SK, Ortega L, Gambarelli M, Kim-Howard X, Singh 
JR et al, TCF7L2 polymorphisms are associated with type 2 diabetes 
in Khatri Sikhs from North India: genetic variations affects lipid levels: 
Ann Hum Genet, 2008;72 (4):499-509. 

[14]	 Trinder P, Estimation of Blood glucose: Ann Clin Biochem, 1964;6:24-
28.

[15]	 Tietz NW, Clinical Chemistry in Laboratory tests. WB Saunders, 
London. (2001);556.

[16]	 Temple RC, Clave PM, Hales CN, Measurement of Insulin secretion in 
type 2 diabetes: Diabetic Medicine, 1992; 9:503-512.

[17]	 Frier BM, Ashby TP, Naien IN, Bairs JD, Plasma Insulin, C-peptide and 
glucagon concentration in patients with insulin dependent Diabetes 
mellitus: Diab Metabol, 1981; 7(1); 45-49. 

AUTHOR(S):
1.	 Mrs. Sukhraj Kuar
2.	 Dr Mridula Mahajan

PARTICULARS OF CONTRIBUTORS:
1.	 Corresponding Author.

2.	 Professor and Head, Department of Biochemistry
	 Government medical college Amritsar, Punjab, India.

NAME, ADDRESS, TELEPHONE, E-MAIL ID OF THE 
CORRESPONDING AUTHOR:
Mrs. Sukhraj Kaur (PhD student)
Lecturer, Department of Biochemistry 
Government Medical College Amritsar, Punjab, India
E-mail: sukhrajkaur2005@yahoo.co.in
Phone No.919646142606 

DECLARATION ON COMPETING INTERESTS:  
No competing Interests.

Date of Submission: Jan 7, 2011  
Date of per review: Feb 21, 2011 

Date of acceptance: May 12, 2011
Online first: May 20, 2011

Date of Publishing: Jun 13, 2011


