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,QWURGXFWLRQ
Diabetes is one of the most common chronic diseases in 
children and adolescents. About 151,000 people below the 
age of 20 years have diabetes.1 The prevalence of youth-onset 
type 2 diabetes is increasing worldwide in parallel with the 
obesity epidemic. When diabetes strikes during childhood, it 
is routinely assumed to be type 1 (T1DM), or juvenile-onset 
diabetes. However, in the last two decades, type 2 diabetes 
(T2DM), which was formerly known as adult-onset diabetes, 
has been reported frequently in childhood. In India, the age 
at onset of type 2 diabetes had traditionally been a decade or 
two earlier compared with the western population.1 Hence, 
it is not surprising that the prevalence of youth-onset type 2 
diabetes is rapidly escalating in India not only among the 
PRUH�DIÀXHQW�VHFWLRQV�RI�VRFLHW\�EXW�DOVR�LQ�WKH�PLGGOH�DQG�
lower socioeconomic groups as well. A large multicenter 
study showed that T1DM is the commonest form of diabetes 
in childhood. T2DM is the next most common kind, while 
chronic pancreatitis-related diabetes is uncommon.2

In India, T2DM in youth overlaps with monogenic 
forms of diabetes such as maturity-onset diabetes of the 
\RXQJ��¿EURFDOFXORXV�SDQFUHDWLF�GLDEHWHV��DQG�PDOQXWULWLRQ�

modulated diabetes, all of which are ketosis-resistant forms 
of youth-onset diabetes.1 Screening of high-risk groups 
may help in the early detection of youth-onset T2DM and 
prevention of its complications. 

$LPV�DQG�2EMHFWLYHV
There is scarcity of epidemiological data about prevalence 
DQG� WR� WKH� SUR¿OH�� W\SH� RI� GLDEHWHV� LQ� DGROHVFHQWV� LQ� RXU�
population. Hence, present study was designed to study 
WKH�FOLQLFDO�SUR¿OH�DQG� ODERUDWRU\�DVVHVVPHQW�RI����QHZO\�
enrolled adolescents with diabetes. 

0DWHULDOV�DQG�0HWKRGV
,Q� WKLV�VWXG\�����DGROHVFHQWV�ZLWK�GLDEHWHV�ZKR�JRW�QHZO\�
enrolled at North Delhi Diabetes Centre, Rohini, New 
Delhi, between August 2011 to August 2012, were evaluated 
clinically. This adolescent group was divided into two 
JURXSV�EDVHG�RQ�WKHLU�DJH�±���±���\HDUV�DQG���±���\HDUV��
7KHLU� FOLQLFDO� SUR¿OHV� ZHUH� PDWFKHG� DQG� FRPSDUHG� ZLWK�
��� GLDEHWLF� SDWLHQWV� LQ� WKH� DJH� JURXS� RI� !��� \HDUV� ZKR�
worked as controls.
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7KHLU� FOLQLFDO� SUR¿OHV� QDPHO\� DJH�� VH[�� PHDQ� GXUDWLRQ�
of diabetes, personal habits (smoking, dietary habits) were 
evaluated. Weight, height, and hip and waist circumferences 
were measured wearing only light clothes. Obesity in 
FKLOGUHQ� DQG� DGROHVFHQWV�ZDV� GH¿QHG� XVLQJ� DJH�� DQG� VH[�
VSHFL¿F�QRUPRJUDPV�IRU�ERG\�PDVV�LQGH[��%0,���&KLOGUHQ�
ZLWK� %0,� HTXDO� WR� RU� H[FHHGLQJ� WKH� DJH�JHQGHU�VSHFL¿F�
��WK�SHUFHQWLOH�ZHUH�GH¿QHG�REHVH�2�7KRVH�ZLWK�%0,�HTXDO�
WR� RU� H[FHHGLQJ� WKH� ��WK� EXW� EHORZ���WK� SHUFHQWLOHV�ZHUH�
GH¿QHG�RYHUZHLJKW�3 

3UHK\SHUWHQVLRQ�ZDV�GH¿QHG�DV�V\VWROLF�RU�GLDVWROLF�EORRG�
pressure between the 90th and 95th percentile for their age. 
$GROHVFHQWV� KDYLQJ� EORRG� SUHVVXUH� !������� PP+J� EXW�
below the 95th percentile were included in this category. 
+\SHUWHQVLRQ� ZDV� GH¿QHG� DV� V\VWROLF� RU� GLDVWROLF� EORRG�
pressure exceeding the 95th percentile for age, gender, and 
height, on at least three separate occasions, 1–3 weeks apart.4

These patients were also evaluated for the presence 
of microabluminuria, retinopathy, (posterior vitreous 
detachment) PVD, and dyslipidemia. Neuropathy was 
DVVHVVHG� XVLQJ� D� 6LHPPHQV�:HLQVWHLQ� ��� J� ¿ODPHQW� RYHU�
���DUHDV�RI�WKH�IHHW��DQNOH�UHÀH[HV��DQG�YLEUDWLRQ�SHUFHSWLRQ�
over the great toe and ankle.

Retinopathy was assessed by dilated direct and indirect 
RSKWKDOPRVFRS\�� 0LFURDOEXPLQXULD� ZDV� GH¿QHG� ZKHQ�
two out of three albumin excretion ratio (AERs) were  
��±����PJ�/�LQ�WKH�DEVHQFH�RI�RWKHU�FDXVHV��

5HVXOWV
7KH� GHPRJUDSKLF� SUR¿OH� RI� WKH� VWXG\� JURXS� LV� VKRZQ� LQ�
Table 1. 
7KH�FRPSOLFDWLRQ�SUR¿OH�LV�VKRZQ�LQ�7DEOH���

'LVFXVVLRQ
T1DM is the most common form of diabetes in children 
in western countries. There have been no large studies of 
childhood diabetes from India. We undertook this study to 
assess the proportion of various subtypes of diabetes among 
the young subjects presenting to our center in North Indian 
population. In addition, we compared the clinical features 
of T1DM and T2DM in Indian subjects. Patients with onset 
RI�GLVHDVH�DW�\RXQJHU�DJH�EHWZHHQ���±���\HDUV�DQG���±���
\HDUV�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��7KHLU�FOLQLFDO�SUR¿OH�ZHUH�
PDWFKHG�DQG�FRPSDUHG�ZLWK����GLDEHWLF�SDWLHQWV�LQ�WKH�DJH�
JURXS� RI� !��� \HDUV� ZKR� ZRUNHG� DV� FRQWUROV�� &RPSDUHG�
to those with T2DM, subjects with T1DM were younger. 
$ERXW�����RI�SDWLHQWV�LQ�WKH�\RXQJHU�DJH�JURXS�����\HDUV�
DQG�DERXW�����LQ�DJH�!��±���\HDUV�ZHUH�7��GLDEHWLFV��ZKLOH�
����SDWLHQWV�LQ�WKH�DJH�JURXS�!���\HDUV�ZHUH�7��GLDEHWLFV�

&RQFOXVLRQ
$ERXW�����RI�SDWLHQWV�LQ�WKH�\RXQJHU�DJH�JURXS�����\HDUV�
DQG� DERXW� ���� LQ� WKH� DJH� JURXS� !��±��� \HDUV� ZHUH� 7��
GLDEHWLFV��ZKLOH� ���� SDWLHQWV� LQ� WKH� DJH� JURXS� !��� \HDUV�
were T2 diabetics. 
7��'LDEHWLFV� LQ� DJH� JURXS�!��� \HDUV� KDG�PXFK� KLJKHU�

%0,��!�������6R�SUREDEO\�REHVLW\�ZDV�WKH�FDXVDWLYH�IDFWRU�
for early onset T2DM in this young age group. As expected, 
7��GLDEHWLFV�LQ�!���\HDUV�JURXS�KDG�IDPLO\�KLVWRU\�RI�'0�
LQ������EXW�VXUSULVLQJO\�HYHQ�7��GLDEHWLFV�LQ�\RXQJHU�DJH�
JURXS�����\HDUV�DOVR�KDG�RQH�RI�WKH�¿UVW�RU�VHFRQG�GHJUHH�
relation as diabetic in 66%. Large number of MODY were 
VHHQ�LQ�!��±���\HDUV�������DQG�LQ�WKH�DJH�!���\HDUV�JURXS�
(6%). Here 50% patients had hypertension and dyspilidemia 
LQ�DJH�JURXS�!���\HDUV�

�7DEOH��� _� 'HPRJUDSKLF�GHWDLOV�

$JH�JURXS
��\HDUV�

1R�RI�
SDWLHQWV

7\SH�RI�'0 3UHVHQWDWLRQ�
JO\FRVXULF�
V\PSWRPV

'XUDWLRQ�RI�
'0����\HDUV

�6H[ )DPLO\�
KLVWRU\�
RI�'0

'LHW��NFDO��
FRQVXPHG�LQ�QR�

RI�SDWLHQWV

%0,

12–18 36 T-1 33

T-2 2

MODY 1

29

7

31

5

M 22

F 14

 22 <1500  
2

>1500  
34

19.2

 18–25 44 T-1 20

T-2 19

MODY 5

34

10

28

16

M 32

F 12

33 <1500  
4

>1500  
40

20.3

>25 Controls

 N=80

T-1 3

T-2 72

MODY 5

40

40

40 M 47

F 33

63 <1500  
5

>1500  
75

24.5
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About 25–40% had some microvasculopathy in age 
JURXS� !��� \HDUV� �UHWLQRSDWK\� DQG� SHULSKHUDO� QHXURSDWK\�
microalbuminuria, respectively) suggesting the linear 
relationship with duration of disease.

5HFRPPHQGDWLRQV�
Even adolescent patients need to be investigated for the 
presence of microvasculopathy (diabetic retinopathy, 
peripheral neuropathy, microalbuminuria), may be at the 
time of diagnosis and every year thereafter.

Family history of DM is quite common in adolescent age 
group. So family members of diabetics need to be screened 
at age of 25 years or so, especially if overweight. Height and 
dyslipidemia being quite common even in these adolescents, 
they are at higher risk for macrovascular disease also.

There is a need to develop an initiative to help healthcare 
providers to identify, diagnose, and treat children and 
teens with type 2 diabetes. In addition, it is also important 
to launch an initiative to increase awareness in the school 
setting about the importance of helping children and teens 
with diabetes to manage their disease.
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7DEOH��� _� &RPSOLFDWLRQ�SUR¿OH

$JH�JURXS�\HDUV �+\SHUWHQVLRQ� �/LSLGV��PJ���LQ�QR�
RI�SDWLHQWV

3HULSKHUDO�
QHXURSDWK\

5HWLQRSDWK\ 0LFURDOEXPLQXULD

12–18  1 LDL>130 2 

HDL<40 2

– –  4

18–25 14 LDL>130 8 

HDL<40 6

TGS>150 7

9 2 23

>25 40 LDL>130 42 

HDL<40 15

TGS>150 26

32 22 34


