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Abstract 

Background: The prevalence of diabetes is rapidly increasing throughout the country. People diagnosed with type 2 diabetes mellitus (T2DM) at 

a younger age seems to have higher risk of developing diabetes-related complications as compared to those who are diagnosed at late age. 

Aims and Objective: To report the change in age at diagnosis of T2DM patients.Methods: Self-reported age at diagnosis of T2DM patients 

attending the OPD of Diabetes, Obesity and Thyroid Center, Gwalior was recorded. Patients with Type 1 Diabetes and gestational diabetes 

mellitus were excluded. Individuals with diabetes who were not able to report their age at diagnosis, were also excluded from the present study. A 

total of 1000 patients diagnosed between 2011 – 2018 (Group A) were compared with 998 patients who were diagnosed between 2006 –2010 

(Group B).Results: The age at diagnosis of diabetes mellitus was much earlier in group A (34.96±12.879 years) as compared to group B (44.5 ± 

10.172 years) (p<0.001). Fasting plasma glucose (FPG) and glycated hemoglobin (HbA1c) were found to be significantly higher i n Group A as 

compared to Group B. No difference was found with respect to age and postprandial plasma glucose (PPG). The same trend was observed even 

on sub-group analysis by gender. Before 2010 age had a significant correlation with FPG and PPG but after 2010this correlation existed only for 

FPG and not for PPG. No correlation was found with HbA1c in either cohort. Also, the correlation was significantly positive for females but 

negative for males. After 2010, the correlation was negative between age at diagnosis and FPG.Conclusion: A decrease in age at diagnosis was 

observed among the patients who were diagnosed after 2010 as compared to patients who were diagnosed with T2DM before 2010. 
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Introduction  
 

As per the reports of the International Diabetes Federation (IDF), 415 

million people are suffering from diabetes and out of which, 91% are 

suffering from type 2 diabetes mellitus (T2DM) [1]. The prevalence 

of T2DM has been exponentially increasing over time. Abraham et al 

using Framingham Heart Study data noted that the overall annual 

incidence rates of T2DM per 100 persons has increased from 3.0 (in 

the 1970) to 5.5 in the first decade of 2000s [2].Indian Heart 

Association has projected India as the home for 109 million 

individuals with diabetes mellitus by the year 2035 [3]. American 

Diabetes Association study has also projected that there will be 

greatest increase in the people diagnosed with diabetes by 2030 [4]. 

This high incidence is assigned due to the combination of genetic 

susceptibility and sedentary lifestyle (high-calorie and low-activity) 

adopted by the Indian population [5].Risk of developing diabetes 

related complications are high among the individuals diagnosed with 

T2DM at younger age as compared to those who are diagnosed at 

late age. Former individuals also own a cluster of adverse 

cardiovascular risk factors at an earlier age [6,7].Given the increasing 

prevalence of diabetes in the Indians and the evidence that T2DM is 

being diagnosed in younger populations, the onset of T2DM may be 

occurring at a much younger age in the Indian population. An 

understanding of this trend will help to define the magnitude of this 

health problem. Hence in present population-based study we have 

tried to observe the change in the age of diagnosis of T2DM among 

the individuals who were diagnosed before the year 2010 as 

compared to individuals who were diagnosed with T2DM after 2010. 

Materials and Methods 

The present study included one thousand nine hundred nighty eight  
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T2DM patients who visited the Diabetes, Obesity and Thyroid  

Center, Gwalior (M.P.) between 2006 to 2018. For the individuals 

coming for the first time at the center or do not know the status of 

their diabetes; were diagnosed based on American Diabetes 

Association diagnostic criterions. For others we assessed patients for 

diagnosed diabetes using the question, “Have you ever been 

informed by your doctor or health care professional that you have 

diabetes or “Madhumeh?” We considered the individual to have 

diabetes if he/she said “Yes” to above question. Age at diagnosis was 

determined by the individual’s self-report of their age (“when the 

doctor or health care professional first told you that you had diabetes 

or “Madhumeh”)Patients with Type 1 Diabetes and gestational 

diabetes mellitus were excluded. Individuals with diabetes who were 

not able to report their age at diagnosis, were also excluded from the 

present study.In total, 1998 T2DM patients were selected, out of 

which 998 patients were diagnosed between 2006 to 2009 (Group B) 

and 1000 were diagnosed between the year 2010 to 2018 (group 

A).Details including age and sex were recorded. Fasting plasma 

glucose (FPG), postprandial plasma glucose (PPG) and glycated 

hemoglobin (HbA1c) were also determined.All the data analysis was 

performed using IBM SPSS ver. 20 software. Frequency distribution 

and cross tabulation was used to prepare the tables. Quantitative data 

is expressed as mean ± standard deviation whereas categorical data is 

expressed as number and percentage.Quantitative data was compared 

using unpaired t-test. Correlation was established between the 

variables using Pearson correlation test. Level of significance was 

assessed at P=<.05. 

Results 

In present study we found that the age at diagnosis of diabetes 

mellitus was significantly lower in group A (34.96±12.87 years) as 

compared the group B (44.5 ± 10.17 years) (P<0.001).No difference 

in gender distribution was found in group B to group A in diabetic 

population (p=0.568). 
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Table 1: Comparing baseline age, fasting plasma glucose, postprandial plasma glucose and glycated hemoglobin between groups 

Variable Group N Mean Std. Deviation Range P Value* 

Age  
Gr A (2006-2010) 998 52.11 15.99 18-76 

0.98 
Gr B (2011-2018) 1000 53.11 11.21 22-88 

FPG 
Gr A (2006-2010) 982 176.37 66.59 42-496 

0.001 
Gr B (2011-2018) 991 194.88 83.79 23-625 

PPG 
Gr A (2006-2010) 993 257.87 89.38 58-680 

0.168 
Gr B (2011-2018) 986 263.79 98.14 72-750 

HbA1c  
Gr A (2006-2010) 479 8.77 2.19 5.3-15 

0.001 
Gr B (2011-2018) 944 9.68 3.64 5.4-15 

FPG; fasting plasma glucose, PPG; postprandial plasma glucose, HbA1c; glycated hemoglobin, N; no of patients, *P<0.05 considered as 

statistically significant, p computed by unpaired t-test 

Table 2: Subgroup Analysis of age, fasting, postprandial and glycated hemoglobin with Gender 

 

Gender Variable Group N Mean Std. Deviation P Value* 

Female 

Age 
Gr A (2006-2010) 415 53.23 21.43 

0.45 
Gr B (2011-2018) 407 52.35 10.35 

FPG 
Gr A (2006-2010) 407 179.86 68.43 

0.003 
Gr B (2011-2018) 403 195.62 83.72 

PPG 
Gr A (2006-2010) 413 258.08 87.97 

0.69 
Gr B (2011-2018) 402 260.67 99.20 

HbA1c 
Gr A (2006-2010) 29 8.57 2.57 

0.007 
Gr B (2011-2018) 382 9.41 2.18 

Male 

Age 
Gr A (2006-2010) 583 51.32 10.49 

0.342 
Gr B (2011-2018) 592 51.94 11.78 

FPG 
Gr A (2006-2010) 575 173.91 65.21 

<0.001 
Gr B (2011-2018) 587 194.49 83.95 

PPG 
Gr A (2006-2010) 580 257.72 90.46 

0.133 
Gr B (2011-2018) 583 266.01 97.51 

HbA1c 
Gr A (2006-2010) 50 8.83 1.93 

0.005 
Gr B (2011-2018) 561 9.87 4.37 

FPG; fasting plasma glucose, PPG; postprandial plasma glucose, HbA1c; glycated hemoglobin, N; no of patients, *P<0.05 considered as 

statistically significant, p computed by unpaired t-test 

Table 3: Correlation of Gender with the glycemic parameters (FPG, PPG and HbA1c) 

Group FBG PPBG HbA1c 

Till 2010 

Female Age 

Pearson Correlation 0.288 0.246 -0.196 

Sig. (2-tailed) 0.046 0.036 0.308 

N 407 413 29 

Male Age 

Pearson Correlation -0.128** -0.104* -0.188 

Sig. (2-tailed) 0.002 0.012 0.191 

N 574 579 50 

After 2010 

Female Age 

Pearson Correlation -0.182 -0.032 0.064 

Sig. (2-tailed) 0.029 0.518 0.210 

N 403 402 382 

Male Age 

Pearson Correlation -0.085* -0.014 0.018 

Sig. (2-tailed) 0.039 0.733 0.669 

N 587 583 561 

FPG; fasting plasma glucose, PPG; postprandial plasma glucose, HbA1c; glycated hemoglobin,N; no of patients, Age; age at diagnosis, P<0.05 

considered as statistically significant, P computed by unpaired t-test*. Correlation is significant at the 0.05 level (2-tailed), **. Correlation is 

significant at the 0.01 level (2-tailed). 

Discussion 

 

Using a population-based cohort of T2DM patients, we found that 

age of diagnosis of T2DM has decreased significantly among the 

patients who were diagnosed after 2010 as compared to patients who 

were diagnosed before the year 2010. This is an alarming finding for 

the nation as the previous reports have shown a negative effect of 

early diagnosis of T2DM. To put these findings in a meaningful 

context, for two patients of the same age group, but with 10 years of 

difference in age of diagnosis or we can say diabetes duration (earlier 

diagnosis and hence longer duration of diabetes) had approximately 

30% and 60% greater risk of death from any cause and from CVD as 

compared to patients with higher age of diagnosis (and lesser 

duration of diabetes) [8].In present study, FPG and HbA1c were 

found to significantly higher in patients who were diagnosed after 

2010 as compared to patients who were diagnosed before 2010. 

However, no difference was observed with respect to PPG. Another 

interesting finding which was revealed that before2010 age had a 

significant correlation with FPG and PPG, but this correlation only 

existed for FPG and not for PPG. No correlation was found with 

HbA1c in either cohort. Further, the correlation was significantly 

positive for females but negative for males. After 2010 the 

correlation was negative between age at diagnosis and FPG.In 

present study mean age of diagnosis of T2DM has decreased from 

44.5 years among the patients who were diagnosed between 2006 to 

2010 to 35 years approx. among the patients who were diagnosed 

with T2DM between 2010 to 2018.An Australian study reported that 

those people diagnosed with T2DM at the age of 10-39 years 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2021;4(4):42-44                  e-ISSN: 2590-3241, p-ISSN: 2590-325X 

 

____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________ 
Agrawal  et al        International Journal of Health and Clinical Research, 2021; 4(4):42-44 
www.ijhcr.com      
             43 

 

accounted for 9% of all new cases in 2011 [9].  Similar trends were 

reported from the study done in USA, Southwestern United States 

and New South Wales, making young working age group adults as 

fastest growing group for new onset of T2DM [10-12]. Previous 

reports have shown that individuals diagnosed withT2DM at a 

younger age were found to have a greater risk of developing 

diabetes-related complications compared with those diagnosed at late 

age, suggesting a more aggressive phenotype [6]. This finding is 

petrifying because it projects further large increase in the burden of 

diabetes and its accompanying complications in the productive age 

groups in the future. Several reasonable explanations are possible for 

this dramatic decrease in age of diagnosis among T2DM patients 

during more than a decade. This change may be due to earlier onset 

of T2DM among the study cohort or early detection or may be due to 

the combination of both. This is however unclear whether the 

decrease in the age of diagnosis was the effect of overall decrease in 

onset of diabetes among the study cohort or because of earlier 

detection; this cannot be determined from this data. Moreover, the 

age at onset of T2DM is decreasing. The shift of age at onset of 

diabetes at younger ages means that their chances of developing 

complications at middle age are substantially higher [13]. There are 

very limited number of studies which have examined the change in 

the age of diagnosis in T2DM Indian population. However, a recent 

study from Kancheepuram district of Tamil Nadu by Gopalakrishnan 

et al including 1680 participants reported that majority of the T2DM 

patients were in the age group of less than 35 years which provides 

strength to the present study findings of reduced age of diagnosis 

among the T2DM population [14].  Even more petrifying results 

were reported in the study conducted by Indian Council of Medical 

Research where 25.3% of Indian youth below the age of 25 have type 

2 diabetes [15]. Koopman et al in a similar but older study which 

included patients from National Health and Nutrition Examination 

Survey (NHANES) 1999-2000 and NHANES III (1988-1994) in US 

also reported a decrease in mean age at diagnosis from 52.0 to 46.0 

years (P <0.05). Though this is not a recent study, but it is also 

indicating a decreasing tread in the age of diagnosis which was also 

found in our study [16].However, a National Health Interview 

Survey which was performed between 2016 to 2017 in US which 

reported that the mean age of diabetes diagnosis for those with 

T2DM was 47.9 years, with 89.1% of participants given a diagnosis 

at age 30 years or older [17].  This study had limitation that 

information on physician diagnosis of diabetes was self-reported by 

the participants and therefore prone to misreporting and recall 

bias. Data from China suggest that the prevalence of T2DM in 

younger population has increased dramatically in the past two 

decades [18].In India, preliminary data from a national registry of 

youth-onset diabetes revealed that 25% of patients with diabetes 

mellitus who were <25 years old had T2DM [19]. In countries such 

as the USA, Canada and Australia, the disproportionately higher 

incidence of T2DM with a trend of earlier age of onset was evident 

among indigenous populations compared with non-indigenous 

populations [20, 21]. All these prove the decreasing trend in the age 

of T2DM diagnosis. As suggested by these nationally representative 

findings of decreasing mean age at diagnosis of type 2 diabetes, these 

recommendations might need to be reexamined to include clinical 

screening recommendations for younger age-groups, especially those 

at high risk.Present study is also not devoid of the limitations; both 

the age at diagnosis and the diagnosis itself are self-reported by the 

patient, which may leave a question mark on the validity of the 

diagnosis and correct recall of age at diagnosis. However self-reports 

of T2DM had been used by several population-based studies [22-24]. 

Moreover, previous studies on other health conditions have also 

shown that memory for age at the time of diagnosis has been shown 

to be reasonably accurate when compared with medical records of 

the patients [16, 25].  

 

 

Conclusion 

We have observed a decrease in age of diagnosis amongT2DM 

patients before 2010 as compared to patients who were diagnosed 

after 2010.This is alarming as an individual diagnosed at younger age 

has higher risk of developing diabetes related complications as 

compared to individual diagnosed at lateage. Younger age at 

diagnosis may also reflect a true population trend of earlier onset of 

T2DM. 
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