
INTRODUCTION:
 Diabetes mellitus (DM) is a chronic metabolic 
disease, characterized by hyperglycemia, which can be 
attributed to either impaired secretion of insulin or 
defective insulin action or both. DM is a major health 
problem in the world leading to considerable morbidity 
and mortality. Prevalence of diabetes is expected to rise 
exponentially, currently 77 million people in India and 
463 million people are living with diabetes across the

world, and this number is expected to rise to 101 million 
in India and 578 million globally by 2030 which could 
mostly be attributed to unhealthy lifestyle, increasing 
life expectancy, illiteracy, lack of awareness and low 

[1, 2, 3]
socioeconomic status.
 This rise in prevalence of DM may be because 
of increase in life expectancy of people living with  
diabetes and its early age of onset. In recent years few 
studies have suggested that the age of onset of Type 2 
Diabetes Mellitus (T2DM) has declined and is detected
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in early ages, which was initially considered classically 
[4]the disease of old age.  DM is associated with certain 

risk factors, which can be non-modifiable or 
modifiable. Non modifiable risk factors include 
advancing age and family history, whereas modifiable 
r isk factors  include obesi ty,  hypertension, 
dyslipidemia, decreased physical activity, unhealthy 

 [5,6]diet etc.  Early-onset T2DM is usually considered as 
occurring below the age of 40 years. This can be further 
separated into child and adolescent (less than18 years) 
and young adult (18 to 25 years).Early-onset T2DM 
has been reported in countries with different ethnic and 

[4]cultural backgrounds. Early onset of diabetes is 
associated with prolonged course of illness, which 
could lead to higher rate and early onset of diabetes 
related complications. As DM not only affects the 
health of an individual, it also has significant impact on 
functional capacities as well as quality of life of an 
affected individual. It is one of the major contributors 
of premature mortality as more than one third of 
diabetes related deaths have been documented in 

 [7,8]individuals below 60 years of age.  With an 
increasing incidence worldwide, DM will be a leading 
cause of morbidity and mortality for the foreseeable 
future. Although T2DM is a disease related to aging, 

[7-
the prevalence of early-onset has increased globally. 
10]

 In India, there are not many studies regarding 
age of onset of T2DM. We aimed to study the age of 
onset of T2DM in persons with T2DM and its 
correlation with their present age.

MATERIALS & METHODS: 
 This was an observational cross-sectional 
study conducted at our Medicine and Endocrine 
Outpatient Department (OPD). The study was 
approved by Institutional ethical committee. A total of 
1000 individuals known to have T2DM were recruited 
consecutively for the study. An informed consent was 
obtained from the participants. Inclusion criteria 
included (1) all adult with previously diagnosed 
withT2DM on treatment, and (2) willing to participate 
in the study. Exclusion criteria included (1) persons 
with gestational DM, (2) secondary DM, (3) Type 1 
DM, (4) Latent Autoimmune Diabetes in Adults (5) 
Maturity-onset diabetes of the Young and (6) not 
willing to give consent to participate in the study.
 Detailed clinical examination and clinical 
records were noted of individuals. Statistical analysis 
(by using chi-square test) was performed on all eligible 
subjects enrolled in the study. The prevalence of all 
changes has been summarized as counts and 
percentages.

RESULTS:
 1000 individuals with T2DM with mean age of 
51.12±10.92 years were included inthe study. The male-
to-female ratio was 0.78:1.Among the 1000 cases, 244 

cases (24.4%) have self-reported age of onset ≤40 years 

of T2DM of which 172 cases (70.5%) were ≤40 years at 
present, this suggests that the prevalence of T2DM has 
increased among young in recent past.
 Details of self-reported age of onset of T2DM 
is described in table 2. The prevalence of T2DM 
increased from 0.4% in 1991-1995 to 57.4% after 2020, 
also prevalence of T2DM in cases with self-reported 

age of onset ≤40 years was none in 1991-1995 which 
increased to 25.43 % after 2020, as depicted in table 1. 

In our 244cases  reported, age of onset of T2DM ≤40 
years, 68 cases (27.86%) had hypertension 198 cases 
(81.14%) had body mass index>23 kg/m2, 207 cases 
(84.83%) had family history of T2DM and 169 cases 
(69.26%) were engaged in physical activity <150 
min/week.

DISCUSSION: 
 In India, the cases of diabetes are increasing 
significantly and it is one of the major public health 
problems. Though previously, T2DM was considered 
as disease of elderly, early onset diabetes i.e. occurrence 
of diabetes before 40 years of age is also not 

[6]uncommon.  Literature suggests that Indians present 
with T2DM at younger age as compared to Western 
population. Indians also differ in body composition, 
though the BMI may be same, but they have higher fat 

 [11] 
content and low lean body proportions. Advancing 
age is a non-modifiable risk factor for diabetes and age 
at presentation depends upon various factors such as 
health seeking behaviour of patients, presence of 
symptoms etc. In our study population, mean age of 
participants was 51.12±10.92 years and 653 (65.3%) 
cases belonged to 41 to 60 years of age whereas, 172 

(17.2%) cases belonged to ≤40 years of age. The mean 
age of patients in ICMR INDIAB-17 (2023) was 43.0 

 
years, indicating early age of onset of diabetes in India.
[12]

 In our study, majority of cases enrolled with 
diabetes were females (56.2%, n=562), as compared to 
males (43.8%, n=438). Our study findings were 
concordant with the findings of ICMR INDIAB-17 
(2023), in which the prevalence of diabetes was found 

[12]  
to be 53.5% in females and 46.5% in males in India. In 
our study, the mean age of onset of diabetes among 
males was found to be slightly higher (51.76±11.54  
years) as compared to females (50.62±10.39 years). The 
findings  of  present  study were concordant  with  the 
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Table 1: Prevalence of T2DM over last few years in patients having self-reported age of onset ≤ 40 years with T2DM

Year of diagnosis
No. of patients 

(n = 1000)
Age at onset

Patients having self-

reported age of onset 

= 40 years with 
T2DM 

1991 -1995 4
% Mean SD %

0.4 45.00 11.343 0 0

1996 -2000 14 1.4 46.79 8.496 4 28.57
2001 -2005 26 2.6 45.46 10.670 10 38.46

2006 -2010 57 5.7 48.37 8.719 15 26.31

2011 -2015 73 7.3 50.56 10.327 10 13.69

2016 -2020 252 25.2 48.09 10.105 60 23.80
>2020 574 57.4 47.08 9.170 145 25.43

Table 2:  Association of self-reported age of onset of T2DM with age

Age

(years)

Self-reported age of onset of T2DM(years)

=40 (n=244) 41-60 (n=669) >60 (n=87)

n % n % n %

<40 172 70.5 0 0.0 0 0.0

41-60 69 28.3 584 87.3 0 0.0

>60 3 1.2 85 12.7 87 100 .0

Mean±SD 39.05±7.64 53.19±7.21 69.02±6.86

?2 1074 .56

p -value 0.001

findings of ICMR INDIAB-17 (2023),the mean age of 
male cases was significantly higher as compared to the 
female cases (44.0±0.11 years vs. 42.1±0.09 years; 

[12]
p<0.05). Our study findings were concordant with 
findings ofAmed S et al (2018) documented increase in 
incidence of early onset diabetes among females during 
over the decade from 4.4 cases per 100000 per year in 
2002 to 2003 to 7.21 cases per 100000 per year in 2012-
13, but the change in incidence among males could not 

[13]be observed.
 In our study, mean self-reported age at 
diagnosis of diabetes was 47.61±9.54 years and age of 

onset of diabetes was ≤40 years in about 24.4% (n= 
244) cases of them. Among 244 self-reported cases, in 

24.4%, age of onset was ≤40 years of T2DM of which 

172 cases (70.5%) are of age ≤40 years at present, this 
suggests that the prevalence of T2DM increased in 
recent past amongst younger population. We found 
that, mean self-reported age of onset in patients 
belonging to less than 40 years of age was 34.44±5.07 
years, whereas mean age at onset was 48.07±5.94 years 
and 68.81±8.16 years in patients belonging to 41 to 60 

and elderly age group respectively. Our study findings 
were concordant with findings of Siddiqui MK et al 
(2022), the mean age of patients diagnosed before 40 
years of age was 34.1 year whereas the mean age of 

 
patients diagnosed after 40 years of age was 52.6 years.
[14] 

 We enquired about year of onset of diabetes to 
assess the change in age at diagnosis over past few 
decades. In our study, prevalence of T2DM increased 
from 0.4% (n=4) in 1991-1995 to 57.4% (n=574) in 
after 2020, also prevalence of T2DM in cases with self-
reported age of onset <40 years was none in 1991-1995, 
which increased to 25.43 % (n=146) after 2020. 
According to a study conducted by Patel B et al (2020), 
the mean age of onset of diabetes was 48.53 years 
during 1991 to 1995, which decreased to 42.70, 41.98, 
39.5 and 35.79 years in 1996-2000, 2001-2005, 2006-
2010 and 2011-2015 respectively, with slight increase 

[ 1 5 ]  to 36.14 in 2016-2018. There are various 
epidemiological variables which lead to early age of 
onset of T2DM.We found that, out of the total cases of 

self-reported age of onset ≤40 years of T2DM, 68 cases 
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I(27.86%) had HTN, 198 cases (81.14%) had BMI >23 
2

kg/m , 207 cases (84.83%) had family history of T2DM 
and 169 cases (69.26%) engaged in physical activity 
<150 min/week. In the study of ICMR INDIAB-17 
(2023), about 28.6% were found to be obeseand about 

[12]35.5% were found to have hypertension in India. In 
the study of Panikar VK et al (2008), they reported a 
significant decline in mean age at onset of diabetes 
from first generation to second generation i.e. from 

[16]55.95 years to 38.4 years. Our study finding were 
consistent with the study of Hao Z et al (2022), the 
mean age at onset of DM was significantly younger in 
patients with positive family history in both parents 
(47.5±11.0), and in father (47.9±11.1) and mother (51.1 
± 10.5 years) as compared to patients with no family 

[17]history of diabetes (54.1 ± 10.5 years).

CONCLUSION:
 The prevalence of T2DM has increased 
drastically in recent past. The age of onset of T2DM is 
declining over decades. There were no cases of T2DM 

with age of onset ≤ 40 years in year 1991 to 1995, which 
increased to 25.43 % cases 2020 onwards. Thus, the 
prevalence of T2DM has been increasing in the young 
population. The risk factors may be family history, 
compromised physical activity, increased body mass 
index and co-morbidities like hypertension. These risk 
factors play a significant role throughout the spectrum 
of all ages of onset of T2DM and must be addressed to 
delay the onset of T2DM.

Limitation of study: - The possibility of sample bias 
cannot be ruled out, as study was done on basis of 
people's recall.

Conflict of interest: - Declare that there is no conflict 
of interest that could be perceived as prejudicing the 
impartiality of the research reported.

Funding: - This research did not receive any specific 
grant from any funding agency in the public, 
commercial or not-for-profit sector.

REFERENCES: 

1. International Diabetes Federation. IDF Diabetes Atlas, 

10thEdition. Brussels, Belgium; 2021. Available at: 

h�ps://diabetesatlas.org/idfawp/resource‐files/ 

2021/07/IDF_Atlas_10th_Edi�on_2021.pdf

2. Khare J, Pamnani H, Bhatnagar A, Bansal S, Jindal S. 

Diabetes Risk Score in Indian Population: Experience 

from Central India. Indian Journal of Clinical Practice. 

Sureka M, et al.: The Changing Trends in the Prevalence of Type 2 Diabetes 

 2022;33(7):10-12.h�ps://ijcp.in/Admin/CMS/PDF 

/6.%20OriginalAr�cle_IJCP December2022.pdf

3. Goyal R, Singhal M, Jialal I. Diabetes Mellitus Type 2. 

[Updated 2023 Jun 23]. In: StatPearls, h�ps://www. 

ncb i .n lm.n ih . gov/books/ N B K 513253/PMID: 

30020625, Bookshelf ID: NBK513253

4. Huo X, Gao L, Guo L, Xu W, Wang W, Zhi X, Li L, Ren 

Y, Qi X, Sun Z, Li W, Ji Q, Ran X, Su B, Hao C, Lu J, 

Guo X, Zhuo H, Zhang D, Pan C, Weng J, Hu D, Yang X, 

Ji L. Risk of non-fatal cardiovascular diseases in early-

onset versus late-onset type 2 diabetes in China: a cross-

sectional study. Lancet Diabetes Endocrinol. 2016 

Feb;4(2):115-24. doi: 10.1016/S2213-8587(15)00508-

2. Epub 2015 Dec 17. PMID: 26704379.

5. Pradeepa R, Mohan V. Epidemiology of type 2 diabetes 

in India. Indian J Ophthalmol. 2021 Nov;69(11):2932-

2938. doi: 10.4103/ijo.IJO_1627_21. PMID: 34708726; 

PMCID: PMC8725109.

6. Atlas D. IDF diabetes atlas. International Diabetes 

Federation (9th edition). Retrieved from h�p:// 

www.idf.org/about‐diabetes/facts‐figures. 2019. Last 
thaccessed on 15  March 2023.

7. Ramtahal R, Khan C, Maharaj-Khan K, Nallamothu S, 

Hinds A, Dhanoo A, Yeh HC, Hill-Briggs F, Lazo M. 

Prevalence of self-reported sleep duration and sleep 

habits in type 2 diabetes patients in South Trinidad. J 

Epidemiol Glob Health. 2015 Dec;5(4 Suppl 1):S35-43. 

doi: 10.1016/j.jegh.2015.05.003. Epub 2015 Jun 11. 

PMID: 26073574; PMCID: PMC4666733.

8. Yajnik CS, Yudkin JS. The Y-Y paradox. Lancet. 2004 

Jan 10;363(9403):163.  doi :  10.1016/S0140-

6736(03)15269-5. PMID: 14726172.

9. US Preventive Services Task Force; Mangione CM, 

Barry MJ, Nicholson WK, Cabana M, Chelmow D, 

Coker TR, Davidson KW, Davis EM, Donahue KE, Jaén 

CR, Kubik M, Li L, Ogedegbe G, Pbert L, Ruiz JM, 

Stevermer J, Tseng CW, Wong JB. Screening for 

Prediabetes and Type 2 Diabetes in Children and 

Adolescents: US Preventive Services Task Force 

Recommendation Statement. JAMA. 2022 Sep 

13;328(10):963-967. doi: 10.1001/jama.2022.14543. 

PMID: 36098719.

10. Chan JC, Malik V, Jia W, Kadowaki T, Yajnik CS, Yoon 

KH, Hu FB. Diabetes in Asia: epidemiology, risk 

factors, and pathophysiology. JAMA. 2009 May 

27;301(20):2129-40. doi: 10.1001/jama.2009.726. 

PMID: 19470990.

11. Ma RC, Chan JC. Type 2 diabetes in East Asians: 

similarities and differences with populations in Europe 

and the United States. Ann N Y Acad Sci. 2013 



People’s Journal of Scientific Research / Volume 18 / Issue 1 / Jan-June 2025                                                                     05

Sureka M, et al.: The Changing Trends in the Prevalence of Type 2 Diabetes 

 Apr;1281(1):64-91. doi: 10.1111/nyas.12098. PMID: 

23551121; PMCID: PMC3708105.

12. Anjana RM, Unnikrishnan R, Deepa M, Pradeepa R, 

Tandon N, Das AK, et al. ICMR-INDIAB Collaborative 

Study Group. Metabolic non-communicable disease 

health report of India: the ICMR-INDIAB national 

cross-sectional study (ICMR-INDIAB-17). Lancet 

Diabetes Endocrinol. 2023 Jul;11(7):474-489. doi: 

10.1016/S2213-8587(23)00119-5. Epub 2023 Jun 7. 

PMID: 37301218.

13. Amed S, Islam N, Sutherland J, Reimer K. Incidence 

and prevalence trends of youth-onset type 2 diabetes in a 

cohort of Canadian youth: 2002-2013. Pediatr Diabetes. 

2018 Jun;19(4):630-636. doi: 10.1111/pedi.12631. 

Epub 2017 Dec 27. PMID: 29280255.

14. Siddiqui MK, Anjana RM, Dawed AY, Martoeau C, 

Srinivasan S, Saravanan J, Madanagopal SK, Taylor A, 

Bell S, Veluchamy A, Pradeepa R, Sattar N, Venkatesan 

R, Palmer CNA, Pearson ER, Mohan V. Young-onset 

diabetes in Asian Indians is associated with lower 

measured and genetically determined beta cell function. 

Diabetologia.  2022 Jun;65(6):973-983.  doi : 

10.1007/s00125-022-05671-z. Epub 2022 Mar 5. 

Erratum in: Diabetologia. 2022 Jul;65(7):1237. doi: 

10.1007/s00125-022-05707-4. PMID: 35247066; 

PMCID: PMC9076730.

15.  Patel B, Patel C, Panchal D, Patel S. A retrospective 

evaluation of the trend of prevalence of type 2 diabetes 

mellitus in different age groups in a tertiary care 

hospital. Panacea J Med Sci. 2021; 11(1):130-3. 

16. Panikar VK, Joshi SR, Kakraniya P, Nasikkar N, 

Santavana C. Inter-generation comparison of type-2 

diabetes in 73 Indian families. J Assoc Physicians India. 

2008 Aug;56:601-4. PMID: 19051704.

17.  Hao Z, Huang X, Liu X, He F, Shao H. Association 

Analysis Between Different Diabetic Family History 

and Gender with Diagnosed Age of Type 2 Diabetes 

Mellitus: A Cross-Sectional Study in Tianjin, China. 

Inquiry. 2022 Jan-Dec;59:469580221086364. doi: 

10.1177/00469580221086364. PMID: 35348394; 

PMCID: PMC8969500.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

