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Introduction
In the past, type-2 diabetes was regarded as a chronic disease 
most commonly affecting the elderly population, but the age of 
diagnosis is falling and it is now increasingly diagnosed in 
young adults globally and also in Bangladesh.1-3 Different 
cut-offs for age at diagnosis are used to define adult early-onset 
type 2 diabetes.1,4-7  According to ADA the adult  early-onset 
group is 18-44 years and usual onset group is ≥45 years. On the 

other hand, as defined  by  the  National  Institute  for  Health  
and  Care  Excellence (NICE 2015) guideline  for  type  2  diabe-
tes   and  Joint  British  Societies-2 guideline (2005), adult early 
and later onset type 2 diabetes refer to those whose diabetes was 
diagnosed 19-<40 and ≥40 years, respectively.8-9 IDA in 2006 
stratified the diabetic patients as 20–39, 40–59, and 60–79 years 
for estimating the prevalence of diabetes mellitus in the world, 
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Background: Adult early-onset type 2 diabetes mellitus (T2DM), is increasing worldwide, including Bangladesh. The clinical 
characteristics and patterns of complications differ significantly between adult early-onset (<40 years) and usual-onset (≥40 
years) type 2 DM.
Objectives: This study aimed to describe the clinical characteristics of adult early-onset T2DM in Bangladeshi patients and to 
identify associated risk factors.
Materials and Methods: This cross-sectional study was carried out including 185 T2DM patients in an outpatient settings. Clinical 
characteristics, probable risk factors, and laboratory findings were collected from patients’ history and medical records. 
Participants were categorized into early-onset (<40 years) and usual-onset (≥40 years) groups. Data were analyzed using 
percentages, mean ± standard deviation, independent sample t-test, Chi-square test, and multivariate regression analysis where 
appropriate.
Results: Early-onset T2DM accounted for 41.6% of cases, while 58.4% were usual-onset. The mean age at diagnosis of DM in the 
early-onset group was 33.66 ± 4.08 years. Higher educational status, longer duration of diabetes, poor glycemic control (HbA1c ≥
8%), and higher fasting blood glucose levels were significantly more common among early-onset patients. Early-onset DM was 
significantly associated with increasing HbA1c categories. Family history of diabetes, obesity, and hyper triglyceridemia were 
more frequent in the early-onset group. Most vascular complications were more prevalent in the usual-onset group, except 
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were evaluated for the presence of vascular complications 
(retinopathy, nephropathy, peripheral neuropathy, CVD, stroke 
and PVD)7 through the review of physicians’ notes which were 
recorded in their diabetic guide books or prescriptions. History 
of oral antidiabetic drugs, insulin, antihypertensive drugs and 
antilipid drugs of the patients were recorded. Height and weight 
were recorded. Body mass index (BMI) was calculated as 
weight in kilograms divided by height in meters squared. 
Hypertension was diagnosed if systolic pressure was ≥140 
mmHg or diastolic pressure ≥ 90 mmHg or if the patient was on  
antihypertensive drugs.39 Dyslipidemia was diagnosed by 
standard guidelines.40 All the required investigations for each 
patient were collected from the investigations done by them 
within last 3 months. The study was approved by Ethical 
Committee of Shaheed M. Monsur Ali Medical College, 
Sirajganj and Khwaja Yunus Ali Medical College and Hospital 
(KYAMCH), Sirajganj. The frequency rates of adult early-onset 
and usual-onset type 2 diabetes were determined by simple 
percentages. Continuous data were expressed as mean and 
standard deviation (SD), while categorical data were expressed 
as absolute subject number and percentage. Comparisons of the 
mean values of continuous variables between the two groups 
were analyzed by using the independent sample t-test. For 
comparison of qualitative or categorical variables Chi-square 
test was used. Multivariate logistic regression analysis were 
performed to estimate the casual effect of predisposing factors 
on response variable i.e. development of early-onset type 2 
DM. Odds ratio (OR) with 95% confidence interval (CI) were 
provided. All statistical tests were considered significant at a 
level of p < 0.05. SPSS software, version 21 was used for the 
statistical analysis.

Results
The total study subjects in this cross-sectional study were 185 
type 2 diabetic patients with male and female accounted for 
54.6% (101) and 45.4% (84), respectively, with a higher ratio of 
men. During the study time 40.5% (75) of the patients were <40 
years and 59.5% (110) were ≥40 years. The mean age of the 
study participants at that time was 50.84 ± 9.437 years and at 
the time of detection of diabetes was 42.76 ± 9.690 years. Adult 
early-onset diabetes was 41.6% (77) and usual-onset was 
58.4% (108). The mean duration of diabetes was 8.51 ± 6.405 
years.

Figure 1: Frequency distribution of the study participants 
according to age of onset of DM  

this criteria was also adopted in the previous studies on 
young‑onset type 2 diabetes.10-11 

From 2003 to 2006, among all patients with type 2 diabetes in 
England, patients with type 2 diabetes aged <30 years increased 
from 5% to 12% and patients with type 2 diabetes aged <40 
years accounted for about 24%.11-12 Another study performed in 
the Mexicans showed that the prevalence of diabetes diagnosed 
at less than 40 years of age was 14%.13 A higher proportion of 
adult early-onset diabetes was observed more frequently in 
Asian countries than in Western countries.14,15

In Bangladesh, nationwide data on diabetes  is  still  suboptimal, 
especially for those aged 18 years and older. In the 2017-18 
BDHS survey (Bangladesh Demographic and Health Survey 
2017-18), different age groups were stratified for calculating 
prevalence of type 2 DM. They showed that 23.62% was the 
highest prevalence of type 2 DM which was in age group 18-34 
years and 11.73% was in age group 35-39 years.16 A population 
based national survey in Bangladesh recently reported a preva-
lence of hyperglycemia 9.8% among urban adults for those 
aged 18 years and older.17 Another study reported that 15% of 
patients with diabetes were 40 years or below.3 These findings 
are alarming youth engagement with type 2 diabetes in our 
country. Most other reports for this age group are fragmented 
and done on a smaller scale in scattered places. 

The occurrence of adult early-onset type 2 diabetes may be 
associated with complex interaction between genes and 
environment. Previous studies have found that obesity, seden-
tary lifestyle and family history of diabetes mellitus are the 
major reasons for the increasing early‑onset type 2 diabetes.18,19 
This is supported by the observation of an inverse relationship 
between obesity and age of diagnosis of type 2 diabetes.20 Of 
concern is the fact that obesity has increased by 70% in  adults 
aged between 30 and 39 years, thus, making young adults the 
fastest growing group for obesity and type 2 diabetes.2 ADA in 
2020 described that in youth-onset type 2 diabetes, the major 
modifiable risk factors are obesity and lifestyle habits of excess 
nutritional intake, low physical activity, and increased seden-
tary behaviors with decreased energy expenditure, resulting in 
the surplus of energy being stored as body fat.7 Other potential-
ly modifiable risk factors for them include chronic stress and/or 
depressed mood and sleep disorders.21-25 Studies in hospital 
settings in Asia had shown that early-onset diabetes patients 
had more extensive family history of diabetes, and higher body 
mass index (BMI), hemoglobin A1c (HbA1c), and low-density 
lipoprotein cholesterol (LDL- C) level, although there are 
disputes  regarding  the significance of these differences.26-28 On 
the other hand hospital  based studies among populations 
suggested   early-onset   diabetes   participants   had    lower  
systolic  blood pressure (SBP), lower LDL-C, higher HbA1c 
and   similar triglyceride levels and BMI compared with 
late-onset diabetes  participants.6,29,30 The duration of diabetes is 
directly associated with its complications. In their study Hillier 
and Pedula confirmed  that  patients  with early‑onset type 2 
diabetes present a higher risk of cardiovascular disease  
compared  with  patients  with normal onset type 2 diabetes (age 
at diagnosis ≥45 years).20 Also some recent studies demonstrat-
ed that  adult  early-onset  type 2 diabetes is  a  more progressive 
disease from a cardiovascular standpoint than late-onset type 2 

diabetes.2,31,32 These patients lose up to 15 years of life expec-
tancy, which is two-fold greater than the number of years lost 
by patients with late-onset diabetes.33 In contrast to late-onset 
diabetes, early-onset diabetes is associated with a higher risk of 
developing microvascular complications often at an earlier 
stage.6,34,35 Other studies showed younger people diagnosed 
with type 2 diabetes (<40 years in this  study)  have  a  higher  
risk  of  early  mortality, cardiovascular disease, chronic kidney 
disease and retinopathy than older adults diagnosed with type 2 
diabetes or people with type 1 diabetes at a similar age.6,36,37 A 
large number of early-onset diabetes patients receive 
inadequate anti-glycaemic treatment and suboptimal 
cardio-protective treatment, which may be partially attributed 
to the lack of knowledge regarding the harm of early-onset 
diabetes in daily clinical practice.6,38 Diabetes and it’s vascular 
complications have profound effects on individuals and their 
families and also on the health care system. The detection of the 
characteristics  and  associated  factors for early-onset diabetes 
is fundamental  to  the  development  of  effective  policies   and   
intervention strategies to address the growing epidemic of adult 
early onset type 2 diabetes and it’s vascular complications. 

Materials and Methods
This was a cross-sectional observational study conducted on 
185 type 2 diabetic patients under follow-up in the out-patient 
department of medicine in Shaheed M. Monsur Ali Medical 
College, Sirajganj and 250 Bed Bongamata Sheikh Fazilatun-
nesa Mujib General Hospital, Sirajganj and out patient depart-
ment of medicine, Khwaja Yunus Ali Medical College and 
Hospital (KYAMCH), Sirajganj. The study period was from 
march 2022 to september 2022. The study enrolled type 2 
diabetic patients diagnosed in accordance with the World 
Health Organization (WHO) criteria. We included diagnosed 
type 2 diabetic patients both male and female with age group 19 
-70 years. We excluded the patients with other chronic illnesses 
like chronic hepatic diseases, chronic arthritis, coeliac disease, 
terminal illness etc. those may interfere with the blood glucose 
levels. We also excluded diagnosed cases of gestational 
diabetes mellitus (GDM), type 1 diabetics, latent auto-immune 
diabetes in adult (LADA), maturity onset diabetes in young 
(MODY), pancreatitis, pancreatectomy, pancreatopathy and 
other endocrine diseases like thyrotoxicosis, Cushing’s 
syndrome, acromegaly etc. Patients taking steroid, thiazide 
diuretics, phenytoin etc. are also excluded. According to 
inclusion criteria 185 patients were interviewed as per the study 
protocol after receiving their informed consent. The informa-
tion of the patients were availed either from their diabetic guide 
book or other medical records. Those medical records 
contained all baseline information of the diabetic patients and 
necessary advice of diabetes management for subsequent 
follow-up visit.  In this study a structured questionnaire was 
filled up for each patient to collect data about age, sex, family 
history of diabetes, socio-demographic factors, educational 
status, occupation, physical activity etc. In this study we 
categorized the study participants into 2 groups according to the 
time of onset of diabetes on the basis of different established 
guidelines.8-9 These were adult early-onset type 2 DM (diabetes 
diagnosed at age 19-<40 years) and adult usual-onset type 2 
DM (diabetes diagnosed at age ≥40years). The age of onset and 
duration of diabetes were also recorded. The selected patients 
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standard deviation (SD), while categorical data were expressed 
as absolute subject number and percentage. Comparisons of the 
mean values of continuous variables between the two groups 
were analyzed by using the independent sample t-test. For 
comparison of qualitative or categorical variables Chi-square 
test was used. Multivariate logistic regression analysis were 
performed to estimate the casual effect of predisposing factors 
on response variable i.e. development of early-onset type 2 
DM. Odds ratio (OR) with 95% confidence interval (CI) were 
provided. All statistical tests were considered significant at a 
level of p < 0.05. SPSS software, version 21 was used for the 
statistical analysis.

Results
The total study subjects in this cross-sectional study were 185 
type 2 diabetic patients with male and female accounted for 
54.6% (101) and 45.4% (84), respectively, with a higher ratio of 
men. During the study time 40.5% (75) of the patients were <40 
years and 59.5% (110) were ≥40 years. The mean age of the 
study participants at that time was 50.84 ± 9.437 years and at 
the time of detection of diabetes was 42.76 ± 9.690 years. Adult 
early-onset diabetes was 41.6% (77) and usual-onset was 
58.4% (108). The mean duration of diabetes was 8.51 ± 6.405 
years.

Figure 1: Frequency distribution of the study participants 
according to age of onset of DM  

As shown in Figure 1, the frequency of adult early-onset type 2 
DM subjects was quite high 41.6% (77) beyond our expecta-
tion, whereas adult usual-onset type 2 DM subjects was 58.4% 
(108) among the study participants. 

Table I: Association of sociodemographic characteristics with 
the age of onset of DM.          (n= 185)
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to the lack of knowledge regarding the harm of early-onset 
diabetes in daily clinical practice.6,38 Diabetes and it’s vascular 
complications have profound effects on individuals and their 
families and also on the health care system. The detection of the 
characteristics  and  associated  factors for early-onset diabetes 
is fundamental  to  the  development  of  effective  policies   and   
intervention strategies to address the growing epidemic of adult 
early onset type 2 diabetes and it’s vascular complications. 

Materials and Methods
This was a cross-sectional observational study conducted on 
185 type 2 diabetic patients under follow-up in the out-patient 
department of medicine in Shaheed M. Monsur Ali Medical 
College, Sirajganj and 250 Bed Bongamata Sheikh Fazilatun-
nesa Mujib General Hospital, Sirajganj and out patient depart-
ment of medicine, Khwaja Yunus Ali Medical College and 
Hospital (KYAMCH), Sirajganj. The study period was from 
march 2022 to september 2022. The study enrolled type 2 
diabetic patients diagnosed in accordance with the World 
Health Organization (WHO) criteria. We included diagnosed 
type 2 diabetic patients both male and female with age group 19 
-70 years. We excluded the patients with other chronic illnesses 
like chronic hepatic diseases, chronic arthritis, coeliac disease, 
terminal illness etc. those may interfere with the blood glucose 
levels. We also excluded diagnosed cases of gestational 
diabetes mellitus (GDM), type 1 diabetics, latent auto-immune 
diabetes in adult (LADA), maturity onset diabetes in young 
(MODY), pancreatitis, pancreatectomy, pancreatopathy and 
other endocrine diseases like thyrotoxicosis, Cushing’s 
syndrome, acromegaly etc. Patients taking steroid, thiazide 
diuretics, phenytoin etc. are also excluded. According to 
inclusion criteria 185 patients were interviewed as per the study 
protocol after receiving their informed consent. The informa-
tion of the patients were availed either from their diabetic guide 
book or other medical records. Those medical records 
contained all baseline information of the diabetic patients and 
necessary advice of diabetes management for subsequent 
follow-up visit.  In this study a structured questionnaire was 
filled up for each patient to collect data about age, sex, family 
history of diabetes, socio-demographic factors, educational 
status, occupation, physical activity etc. In this study we 
categorized the study participants into 2 groups according to the 
time of onset of diabetes on the basis of different established 
guidelines.8-9 These were adult early-onset type 2 DM (diabetes 
diagnosed at age 19-<40 years) and adult usual-onset type 2 
DM (diabetes diagnosed at age ≥40years). The age of onset and 
duration of diabetes were also recorded. The selected patients 

Variables 

               Total participants 
                       (n=185) 

 
 

p value 

Early- onset DM 
(n=77) 

Usual -onset DM 
(n=108) 

Age during study 
time (years) 

43.88 ± 7.611 55.81 ± 7.231 .000 

Age of onset of 
DM (years)                               

33.66 ± 4.083 49.24 ± 6.905 .000 

Gender  
       Male 
       Female                                   

 
37 (48.1%) 
40 (51.9%) 

 
64 (59.3%) 
44 (40.7%) 

 
.131 

Residence  
       Urban 
       Rural                             

 
13 (16.9%) 
64 (83.1%) 

 
18 (16.7%) 
90 (83.3%) 

 
.969 

Educational 
Status 
       No education 
       Primary 
       SSC 
       HSC 
       Graduation 
and above  

 

18 (23.4%)
 

11 (14.3%)
 

12 (15.6%)
 

10 (13.0%)
 

26 (33.8%)
 

 

41 (38.0%)
 

19 (17.6%)
 

4 (3.7%)
 

14 (13.0%)
 

30 (27.8%)
 

 

.025
 

Income (Taka) 
       <30000 
       30000-50000 
       >50000 

 
40 (51.9%) 
28 (36.4%) 
9 (11.7%) 

 
65 (60.2%) 
31 (28.7%) 
12 (11.1%) 

 
.502 

Family History of 
Diabetes 
       Yes 
       No 

 

51 (66.2%)
 

26 (33.8%)
 

 

60 (55.6%)
 

48 (44.4%)
 

 

.144
 

 

Exercise done by 
patients 
       Yes 
       No       

  

6 (7.8%)
 

71 (92.2%)
 

 

6 (5.6%)
 

102 (94.4%)
 

 

.543
 

Type of physical 
activity 
       Light 

intensity 
       Moderate 
intensity 
       Vigorous 
intensity 

 

72 (93.5%)
 

4 (5.2%)
 

1 (1.3%)
 

 

104 (96.3%)
 

4 (3.7%)
 

0 (0.0%)
 

 

.434
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Table II shows that duration of diabetes was significantly differ 
between the patients of early-onset and usual-onset DM (10.40 
± 7.342 vs 7.17 ± 5.278, p = .001). Duration of diabetes 10-20 
years and >20 years were significantly associated with 
early-onset DM (37.7% vs 30.6%; 13.0% vs 4.6%, p = .041). 
We compared BMI categories with age of onset of DM but did 
not get any significant results. But one interesting thing, we did 
not get any single patient of underweight according to BMI 
classification. HbA1c was 9.948 ± 2.326 in early-onset group 
and 9.350 ± 2.250 in usual-onset group. We found that increas-
ing HbA1c categories had a higher frequency of early-onset 
DM compared with the lower category of HbA1c. Early-onset 

DM was significantly associated (6.5%vs 10.4% vs 83.1%, p = 
.022) with increasing HbA1c categories. HbA1c was also 
significantly higher in early-onset group than in usual-onset 
group (83.1% vs 67.6%, p = .022). Fasting blood   glucose   
(10.26 ± 4.62 vs 8.86 ± 3.57, p = .021)   was    significantly    
high     in  early-onset group than usual-onset  group. We found 
hypertension  was  significantly  high  in usual-onset DM than 
early-onset DM (66.7% vs 50.6%, p = .028).  Blood glucose 2 
hours after breakfast, systolic blood pressure and diastolic 
blood pressure did not show any significant difference. We 
observed dyslipidemia in both groups with higher level in 
early-onset group than usual-onset group.

67

We can observe that among the early-onset group (35.1%, 27) 
the use of insulin is predominant than usual-onset group 
(23.1%, 25). Oral hypoglycemic medication was the predomi-
nant regimen with the both groups receiving this treatment. The 
most common co-morbidities in these diabetic patients were 
hypertension and dyslipidemia. But we did not get any signifi-
cant association of these co-morbidities with age of onset of 
DM. The scenario of using antihypertensive and antilipid drugs 
are almost same in both groups (Table V).

Discussion
Prevalence of type-2 diabetes diagnosed at young ages varies 
according to researchers and regions. One study performed in 
Mexicans showed that the prevalence of diabetes diagnosed at 
less than 40 years of age was 14%.13 According to a study by 
Hillier and Pedula, the prevalence of diabetes diagnosed at less 
than 45 years of age was 11.4%. In a study in Korea the preva-
lence of diabetes diagnosed at less than 40 years of age was 
31.1%.41-42

South Asians in general, and Asian Indians in particular, have 
higher risk of type 2 diabetes compared with white Europeans, 
and a younger age of onset.43 In India, studies show a wide 
range of prevalence from 17.2% to 39.2% of early onset DM.44 
Study conducted in Pakistan shows the high prevalence of type 
2 diabetes (57.3%) among young adults (15–35 years) aligns 
with the Second National Diabetes Survey of Pakistan, which 
reported the highest provincial diabetes prevalence (32.2%) in 
Sindh, suggesting unique regional pathophysiological mecha-
nisms may be at play.45 In our study we got 41.6% adult 
early-onset type-2 DM patients and 58.4% usual-onset patients. 
One study in our country reported that 15.3% of patients with 
diabetes were 40 years or below.3  Another study reported that 
15% of patients with diabetes were below 40 years and implies 
that diabetes starts at a much younger age in the Bangladeshi 
population compared to, e.g. European countries.46 We got a 
much higher frequency of early-onset group and it is really 
worrying. This clearly indicates that the burden of young 
diabetes is rapidly increasing in our country. This result is quite 

different from our expectation. This increasing prevalence of 
diabetes in South Asians is multifactorial – due to both biologic 
and lifestyle factors, with urbanization and immigration playing 
a large role. South Asians have increased visceral adiposity and 
insulin resistance, impaired β-cell function, and a genetic 
predisposition to diabetes which culminates in a markedly 
increased risk of diabetes.47–49

We found the mean age at the time of diagnosis of diabetes of 
our early-onset group was 33.66 ± 4.083 years and that for 
usual-onset group was 49.24 ± 6.905 years.  In a Chinese study 
they found the mean age at diagnosis of diabetes was 32.96 ± 
5.40 years, which is similar to our study.30 In a study conducted 
in Korea reported the mean age of young group (they defined 
early-onset group as young group) was 31.80 ± 6.40 which is 
compatible with our study. In our study we found a slight higher 
ratio in female than male (51.9% vs 48.1%) in early-onset DM 
group, but a higher ratio in male than female (59.3% vs 40.7%) 
in usual-onset DM group. Logistic regression models of 
multivariate analysis after adjusting potential confounding 
factors we found that female person, higher education and 
positive history of hypertension are important risk factors for 
early-onset DM. In that Korean study, they found the rate of 
males was higher in the young group compared with the older 
group.42 

We found that the majority participants were residing in rural 
areas both in early-onset and usual-onset DM group. This could 
be due to the fact that we conducted the study in two tertiary 
level hospitals, of them one is situated in rural area. The another 
is also situated in such an urban area that is very approachable 
for the nearing rural people. In our study educational status 
showed significant association with age groups of onset of DM. 
In case of early-onset group, diabetes was significantly higher 
in relatively educated patients (SSC passed and graduated 
patients) than usual-onset group. It gave a reflection that 
educated people come for diabetes care in hospitals in large 
proportion and the incidence of diabetes mellitus is increasing 
among the educated people in early age may be due to their 
lifestyle. We did not find any study result that shows the relation 
of age of onset of diabetes with educational status in our 
country, so we cannot compare our result. In this study it is 
observed that 66.2% in the early-onset group had a positive 
family history of diabetes mellitus, which was higher than usual 
onset group (55.6%).  Another study showed a positive family 
history of diabetes mellitus was 61.5% in the early-onset group 
and 34.9% in usual-onset group.42 This result is almost similar 
with us for early-onset group.

One study in India found that prevalence of DM was signifi-
cantly higher among subjects who had light grade physical 
activity compared to moderate and heavy grade activity.50 This 
finding is almost same with the present study. In this study it 
was observed that only 6.5% participants did regular physical 
exercise and 93.5% participants did not do any type of exercise. 
According to age of onset of DM only 7.8% participants in 
early-onset group and 5.6% in usual-onset group did regular 
physical exercise. The scenario of exercise done by the patients 
is really worrying. When we tried to find the relationship of 
type of physical activity with the onset group of diabetes, we 

found that majority of the participants were in light intensity 
group, 93.5% in early-onset group and 96.3% in usual-onset 
group. We observed that there was no significant difference 
between the two groups. Because both groups comprised 
almost equal unawareness and negligence about exercise and 
physical activity. The present study is consistent with those of 
previous studies that reported that changes in diet and reduced 
physical activity have led to a fast-growing obese population 
and an increase in the prevalence and incidence of diabetes in 
younger persons.42, 51-53

Duration of diabetes showed significant difference between the 
patients of early-onset and usual-onset DM in our study. The 
patients with duration of diabetes 10-20 years and >20 years 
were significantly associated with early-onset DM. We found 
the mean BMI of the study subjects was 26.49 ± 3.85 kg/m2. 
One study conducted in our country also found almost same 
result (mean BMI 26.5 ± 4.2 kg/m2) like us.3 According to BMI 
classification we did not get any patient of underweight group. 
When we compared BMI categories with age of onset of DM, 
we got most of the participants in obese group. However, we 
got 61.0% obese participants in early-onset group and 60.2% 
obese participants in usual-onset group without any significant 
difference. Like us Kim et al. also observed no difference in 
BMI according to age of onset, and the maximal BMI was 
higher in the young group compared with the older group.42 
They stated that among persons with a positive family history 
of diabetes, the disease is known to occur earlier, and obesity 
has been reported to play a key role in its early onset. Shim et 
al. reported that diabetes occurred more earlier when persons 
had a family history of diabetes or a genetic predisposition to 
beta cell dysfunction along with associated insulin resistance, 
such as obesity.54 These results are concordant with those of the 
present study, which showed that the young group had a higher 
rate of positive family history of diabetes, higher maximal BMI 
than the older group. However, we observed no difference in 
BMI according to age of onset.

When we analyze the age of onset with the three HbA1c catego-
ries (≥8, 6.5-7.9 and <6.5), we found that majorities of the 
participants were in poor glycaemic group (HbA1c ≥8%) both 
in early-onset group and usual-onset group. We found increas-
ing HbA1c categories had a significant higher frequency of 
patients compared with the lower category of HbA1c in both 
early-onset (6.5% vs 10.4% vs 83.1%) and usual-onset DM 
groups (5.6% vs 26.9% vs 67.6%). The glycaemic control was 
significantly poor in early-onset group (83.1%) than in 
usual-onset group (67.6%). Fasting blood glucose was signifi-
cantly high in early-onset group than usual-onset group in our 
study. Blood glucose 2 hours after breakfast, systolic blood 
pressure, diastolic blood pressure and lipid profile did not show 
any significant difference. These findings are also consistent 
with other studies.30,42 We found hypertension was significantly 
high in usual-onset DM than early-onset DM.  Dyslipidemia 
was present in a higher rate in both groups without significant 
difference. We observed hypertriglyceridemia in both groups 
with higher level in early-onset group than usual-onset group. 
Kim et al. described higher fasting and postprandial glucose 
levels, higher HbA1c, and higher HOMA-IR in young group 
compared with the older group.42

We found that micro-vascular complications were more 
frequent in early-onset group and macro-vascular complica-
tions were more frequent in usual-onset group. Among the 
complications peripheral neuropathy was the most frequent 
complications in both groups. Coronary heart disease and 
nephropathy were also highly frequent among the participants.  
When we compared all the vascular complications individually 
in both groups, we found that all the vascular complications 
were more in usual-onset group except peripheral neuropathy.  
We found that the absolute risk for diabetes complications was 
small among early-onset subjects with short diabetes duration 
as manifested by the low complication frequency. These 
subjects, however, have an extremely high lifetime risk of the 
long disease duration and exposure to the hyperglycemic 
environment and its associated atherogenic risk factors. Song 
and Hardisty demonstrated that despite the young age, early 
onset cohort possessed adverse cardiovascular risk profile 
characterized by multiple risk factor clustering (obesity, hyper-
tension, dyslipidemia) and suboptimal glycaemic control which 
mirrored the findings from other studies.11,27,55,56  In their study, 
vast majority (>90%) of early onset subjects with short diabetes 
duration were either overweight or obese. Obesity is known to 
accentuate the lifetime risk for CVD in diabetes. These findings 
are consistent with us.

We observed that about 76.7% of our total participants were on 
antidiabetic treatment following different regimens. Insulin was 
more common among the early-onset group than usual-onset 
group. Oral antidiabetic drug was the predominant regimen 
with the both groups receiving anti-diabetic treatment. In our 
study we observed, younger patients often faced multiple 
barriers to early diagnosis and effective management. Low risk 
perception, limited awareness of symptoms, fear or misconcep-
tions about insulin therapy, lifestyle constraints, work and 
family commitments, and financial limitations contributed to 
delayed care, poor glycemic control, and late initiation of 
insulin therapy. Addressing these barriers through targeted 
education, patient-centered counselling, and accessible screen-
ing programs is essential to improve outcomes in younger 
adults. In our study although 60.0% of participants were hyper-
tensive, only 44.3% were taking antihypertensive medications. 
Similarly, while 78.4% had dyslipidemia, just 19.5% received 
antilipid drugs. When we compared the 2 groups of age of onset 
of DM we found that the scenario of using antihypertensive and 
antilipid drugs were almost same in both groups.  

Conclusions
The early onset of type 2 diabetes in our study (33.66 ± 4.083 
years) and its high prevalence (41.6%) were beyond our expec-
tations. These young patients exhibited more frequent and 
significant clinical characteristics, risk factors and complica-
tions than usual adult diabetic patients. We conclude that female 
person, positive family history of diabetes mellitus, BMI 
(obesity), longer duration of diabetes, lack of physical exercise, 
physical inactivity, HbA1c levels >7% (especially ≥8%), hyper-
tension, and poor glycaemic control are important risk factors 
for early-onset diabetes.   Early identification and screening of 
at-risk young adults is crucial. Routine screening of adults aged 
19–40 years, community-based risk-awareness campaigns, and 
lifestyle counselling promoting healthy diet and physical activi-

ty can facilitate timely detection, improve management, and 
reduce the long-term burden of diabetes in this population. We 
hope these findings will provide evidence to guide effective 
strategies for enhancing diabetes care in primary healthcare 
settings in our country.
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On multivariate logistic regression analysis after adjusting 
potential confounding factors (gender, residence, educational 
status, physical exercise, family history of diabetes, history of 
hypertension, dyslipidemia and BMI) we observed that females 
are in risk of developing early-onset of DM by 4.383 times (OR 
= 4.383; 95% CI: 1.757-10.936) than their male counterpart. 
SSC level (OR = 16.064; 95% CI: 3.637-70.956), HSC level 
(OR = 4.114; 95% CI: 1.158-14.620), graduation and above 
(OR = 5.145; 95% CI: 1.788-14.805) and positive history of 
hypertension (OR = 1.211; 95% CI: .607-2.416) are important 
risk factors for early-onset DM  (Table III).

We tried to see the association between micro- and macro-vas-
cular complications with groups of age of onset of DM in Table 
IV. We found that micro-vascular complications were more 
frequent in early-onset group (50.6%, 39) than usual-onset 
group (44.4%, 48). On the other hand, macro-vascular compli-
cations were more frequent in usual-onset group (19.4%, 21) 
than early-onset group (13.0%, 10). But we did not get any 
significant difference. When we compared all the vascular 
complications individually in both groups we found that all the 
vascular complications were more in usual-onset group except 
peripheral neuropathy. Peripheral neuropathy was higher in 
early-onset group (37.7%) than usual-onset group (32.4%).

68

We can observe that among the early-onset group (35.1%, 27) 
the use of insulin is predominant than usual-onset group 
(23.1%, 25). Oral hypoglycemic medication was the predomi-
nant regimen with the both groups receiving this treatment. The 
most common co-morbidities in these diabetic patients were 
hypertension and dyslipidemia. But we did not get any signifi-
cant association of these co-morbidities with age of onset of 
DM. The scenario of using antihypertensive and antilipid drugs 
are almost same in both groups (Table V).

Discussion
Prevalence of type-2 diabetes diagnosed at young ages varies 
according to researchers and regions. One study performed in 
Mexicans showed that the prevalence of diabetes diagnosed at 
less than 40 years of age was 14%.13 According to a study by 
Hillier and Pedula, the prevalence of diabetes diagnosed at less 
than 45 years of age was 11.4%. In a study in Korea the preva-
lence of diabetes diagnosed at less than 40 years of age was 
31.1%.41-42

South Asians in general, and Asian Indians in particular, have 
higher risk of type 2 diabetes compared with white Europeans, 
and a younger age of onset.43 In India, studies show a wide 
range of prevalence from 17.2% to 39.2% of early onset DM.44 
Study conducted in Pakistan shows the high prevalence of type 
2 diabetes (57.3%) among young adults (15–35 years) aligns 
with the Second National Diabetes Survey of Pakistan, which 
reported the highest provincial diabetes prevalence (32.2%) in 
Sindh, suggesting unique regional pathophysiological mecha-
nisms may be at play.45 In our study we got 41.6% adult 
early-onset type-2 DM patients and 58.4% usual-onset patients. 
One study in our country reported that 15.3% of patients with 
diabetes were 40 years or below.3  Another study reported that 
15% of patients with diabetes were below 40 years and implies 
that diabetes starts at a much younger age in the Bangladeshi 
population compared to, e.g. European countries.46 We got a 
much higher frequency of early-onset group and it is really 
worrying. This clearly indicates that the burden of young 
diabetes is rapidly increasing in our country. This result is quite 

different from our expectation. This increasing prevalence of 
diabetes in South Asians is multifactorial – due to both biologic 
and lifestyle factors, with urbanization and immigration playing 
a large role. South Asians have increased visceral adiposity and 
insulin resistance, impaired β-cell function, and a genetic 
predisposition to diabetes which culminates in a markedly 
increased risk of diabetes.47–49

We found the mean age at the time of diagnosis of diabetes of 
our early-onset group was 33.66 ± 4.083 years and that for 
usual-onset group was 49.24 ± 6.905 years.  In a Chinese study 
they found the mean age at diagnosis of diabetes was 32.96 ± 
5.40 years, which is similar to our study.30 In a study conducted 
in Korea reported the mean age of young group (they defined 
early-onset group as young group) was 31.80 ± 6.40 which is 
compatible with our study. In our study we found a slight higher 
ratio in female than male (51.9% vs 48.1%) in early-onset DM 
group, but a higher ratio in male than female (59.3% vs 40.7%) 
in usual-onset DM group. Logistic regression models of 
multivariate analysis after adjusting potential confounding 
factors we found that female person, higher education and 
positive history of hypertension are important risk factors for 
early-onset DM. In that Korean study, they found the rate of 
males was higher in the young group compared with the older 
group.42 

We found that the majority participants were residing in rural 
areas both in early-onset and usual-onset DM group. This could 
be due to the fact that we conducted the study in two tertiary 
level hospitals, of them one is situated in rural area. The another 
is also situated in such an urban area that is very approachable 
for the nearing rural people. In our study educational status 
showed significant association with age groups of onset of DM. 
In case of early-onset group, diabetes was significantly higher 
in relatively educated patients (SSC passed and graduated 
patients) than usual-onset group. It gave a reflection that 
educated people come for diabetes care in hospitals in large 
proportion and the incidence of diabetes mellitus is increasing 
among the educated people in early age may be due to their 
lifestyle. We did not find any study result that shows the relation 
of age of onset of diabetes with educational status in our 
country, so we cannot compare our result. In this study it is 
observed that 66.2% in the early-onset group had a positive 
family history of diabetes mellitus, which was higher than usual 
onset group (55.6%).  Another study showed a positive family 
history of diabetes mellitus was 61.5% in the early-onset group 
and 34.9% in usual-onset group.42 This result is almost similar 
with us for early-onset group.

One study in India found that prevalence of DM was signifi-
cantly higher among subjects who had light grade physical 
activity compared to moderate and heavy grade activity.50 This 
finding is almost same with the present study. In this study it 
was observed that only 6.5% participants did regular physical 
exercise and 93.5% participants did not do any type of exercise. 
According to age of onset of DM only 7.8% participants in 
early-onset group and 5.6% in usual-onset group did regular 
physical exercise. The scenario of exercise done by the patients 
is really worrying. When we tried to find the relationship of 
type of physical activity with the onset group of diabetes, we 

found that majority of the participants were in light intensity 
group, 93.5% in early-onset group and 96.3% in usual-onset 
group. We observed that there was no significant difference 
between the two groups. Because both groups comprised 
almost equal unawareness and negligence about exercise and 
physical activity. The present study is consistent with those of 
previous studies that reported that changes in diet and reduced 
physical activity have led to a fast-growing obese population 
and an increase in the prevalence and incidence of diabetes in 
younger persons.42, 51-53

Duration of diabetes showed significant difference between the 
patients of early-onset and usual-onset DM in our study. The 
patients with duration of diabetes 10-20 years and >20 years 
were significantly associated with early-onset DM. We found 
the mean BMI of the study subjects was 26.49 ± 3.85 kg/m2. 
One study conducted in our country also found almost same 
result (mean BMI 26.5 ± 4.2 kg/m2) like us.3 According to BMI 
classification we did not get any patient of underweight group. 
When we compared BMI categories with age of onset of DM, 
we got most of the participants in obese group. However, we 
got 61.0% obese participants in early-onset group and 60.2% 
obese participants in usual-onset group without any significant 
difference. Like us Kim et al. also observed no difference in 
BMI according to age of onset, and the maximal BMI was 
higher in the young group compared with the older group.42 
They stated that among persons with a positive family history 
of diabetes, the disease is known to occur earlier, and obesity 
has been reported to play a key role in its early onset. Shim et 
al. reported that diabetes occurred more earlier when persons 
had a family history of diabetes or a genetic predisposition to 
beta cell dysfunction along with associated insulin resistance, 
such as obesity.54 These results are concordant with those of the 
present study, which showed that the young group had a higher 
rate of positive family history of diabetes, higher maximal BMI 
than the older group. However, we observed no difference in 
BMI according to age of onset.

When we analyze the age of onset with the three HbA1c catego-
ries (≥8, 6.5-7.9 and <6.5), we found that majorities of the 
participants were in poor glycaemic group (HbA1c ≥8%) both 
in early-onset group and usual-onset group. We found increas-
ing HbA1c categories had a significant higher frequency of 
patients compared with the lower category of HbA1c in both 
early-onset (6.5% vs 10.4% vs 83.1%) and usual-onset DM 
groups (5.6% vs 26.9% vs 67.6%). The glycaemic control was 
significantly poor in early-onset group (83.1%) than in 
usual-onset group (67.6%). Fasting blood glucose was signifi-
cantly high in early-onset group than usual-onset group in our 
study. Blood glucose 2 hours after breakfast, systolic blood 
pressure, diastolic blood pressure and lipid profile did not show 
any significant difference. These findings are also consistent 
with other studies.30,42 We found hypertension was significantly 
high in usual-onset DM than early-onset DM.  Dyslipidemia 
was present in a higher rate in both groups without significant 
difference. We observed hypertriglyceridemia in both groups 
with higher level in early-onset group than usual-onset group. 
Kim et al. described higher fasting and postprandial glucose 
levels, higher HbA1c, and higher HOMA-IR in young group 
compared with the older group.42

We found that micro-vascular complications were more 
frequent in early-onset group and macro-vascular complica-
tions were more frequent in usual-onset group. Among the 
complications peripheral neuropathy was the most frequent 
complications in both groups. Coronary heart disease and 
nephropathy were also highly frequent among the participants.  
When we compared all the vascular complications individually 
in both groups, we found that all the vascular complications 
were more in usual-onset group except peripheral neuropathy.  
We found that the absolute risk for diabetes complications was 
small among early-onset subjects with short diabetes duration 
as manifested by the low complication frequency. These 
subjects, however, have an extremely high lifetime risk of the 
long disease duration and exposure to the hyperglycemic 
environment and its associated atherogenic risk factors. Song 
and Hardisty demonstrated that despite the young age, early 
onset cohort possessed adverse cardiovascular risk profile 
characterized by multiple risk factor clustering (obesity, hyper-
tension, dyslipidemia) and suboptimal glycaemic control which 
mirrored the findings from other studies.11,27,55,56  In their study, 
vast majority (>90%) of early onset subjects with short diabetes 
duration were either overweight or obese. Obesity is known to 
accentuate the lifetime risk for CVD in diabetes. These findings 
are consistent with us.

We observed that about 76.7% of our total participants were on 
antidiabetic treatment following different regimens. Insulin was 
more common among the early-onset group than usual-onset 
group. Oral antidiabetic drug was the predominant regimen 
with the both groups receiving anti-diabetic treatment. In our 
study we observed, younger patients often faced multiple 
barriers to early diagnosis and effective management. Low risk 
perception, limited awareness of symptoms, fear or misconcep-
tions about insulin therapy, lifestyle constraints, work and 
family commitments, and financial limitations contributed to 
delayed care, poor glycemic control, and late initiation of 
insulin therapy. Addressing these barriers through targeted 
education, patient-centered counselling, and accessible screen-
ing programs is essential to improve outcomes in younger 
adults. In our study although 60.0% of participants were hyper-
tensive, only 44.3% were taking antihypertensive medications. 
Similarly, while 78.4% had dyslipidemia, just 19.5% received 
antilipid drugs. When we compared the 2 groups of age of onset 
of DM we found that the scenario of using antihypertensive and 
antilipid drugs were almost same in both groups.  

Conclusions
The early onset of type 2 diabetes in our study (33.66 ± 4.083 
years) and its high prevalence (41.6%) were beyond our expec-
tations. These young patients exhibited more frequent and 
significant clinical characteristics, risk factors and complica-
tions than usual adult diabetic patients. We conclude that female 
person, positive family history of diabetes mellitus, BMI 
(obesity), longer duration of diabetes, lack of physical exercise, 
physical inactivity, HbA1c levels >7% (especially ≥8%), hyper-
tension, and poor glycaemic control are important risk factors 
for early-onset diabetes.   Early identification and screening of 
at-risk young adults is crucial. Routine screening of adults aged 
19–40 years, community-based risk-awareness campaigns, and 
lifestyle counselling promoting healthy diet and physical activi-

ty can facilitate timely detection, improve management, and 
reduce the long-term burden of diabetes in this population. We 
hope these findings will provide evidence to guide effective 
strategies for enhancing diabetes care in primary healthcare 
settings in our country.
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We can observe that among the early-onset group (35.1%, 27) 
the use of insulin is predominant than usual-onset group 
(23.1%, 25). Oral hypoglycemic medication was the predomi-
nant regimen with the both groups receiving this treatment. The 
most common co-morbidities in these diabetic patients were 
hypertension and dyslipidemia. But we did not get any signifi-
cant association of these co-morbidities with age of onset of 
DM. The scenario of using antihypertensive and antilipid drugs 
are almost same in both groups (Table V).

Discussion
Prevalence of type-2 diabetes diagnosed at young ages varies 
according to researchers and regions. One study performed in 
Mexicans showed that the prevalence of diabetes diagnosed at 
less than 40 years of age was 14%.13 According to a study by 
Hillier and Pedula, the prevalence of diabetes diagnosed at less 
than 45 years of age was 11.4%. In a study in Korea the preva-
lence of diabetes diagnosed at less than 40 years of age was 
31.1%.41-42

South Asians in general, and Asian Indians in particular, have 
higher risk of type 2 diabetes compared with white Europeans, 
and a younger age of onset.43 In India, studies show a wide 
range of prevalence from 17.2% to 39.2% of early onset DM.44 
Study conducted in Pakistan shows the high prevalence of type 
2 diabetes (57.3%) among young adults (15–35 years) aligns 
with the Second National Diabetes Survey of Pakistan, which 
reported the highest provincial diabetes prevalence (32.2%) in 
Sindh, suggesting unique regional pathophysiological mecha-
nisms may be at play.45 In our study we got 41.6% adult 
early-onset type-2 DM patients and 58.4% usual-onset patients. 
One study in our country reported that 15.3% of patients with 
diabetes were 40 years or below.3  Another study reported that 
15% of patients with diabetes were below 40 years and implies 
that diabetes starts at a much younger age in the Bangladeshi 
population compared to, e.g. European countries.46 We got a 
much higher frequency of early-onset group and it is really 
worrying. This clearly indicates that the burden of young 
diabetes is rapidly increasing in our country. This result is quite 
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different from our expectation. This increasing prevalence of 
diabetes in South Asians is multifactorial – due to both biologic 
and lifestyle factors, with urbanization and immigration playing 
a large role. South Asians have increased visceral adiposity and 
insulin resistance, impaired β-cell function, and a genetic 
predisposition to diabetes which culminates in a markedly 
increased risk of diabetes.47–49

We found the mean age at the time of diagnosis of diabetes of 
our early-onset group was 33.66 ± 4.083 years and that for 
usual-onset group was 49.24 ± 6.905 years.  In a Chinese study 
they found the mean age at diagnosis of diabetes was 32.96 ± 
5.40 years, which is similar to our study.30 In a study conducted 
in Korea reported the mean age of young group (they defined 
early-onset group as young group) was 31.80 ± 6.40 which is 
compatible with our study. In our study we found a slight higher 
ratio in female than male (51.9% vs 48.1%) in early-onset DM 
group, but a higher ratio in male than female (59.3% vs 40.7%) 
in usual-onset DM group. Logistic regression models of 
multivariate analysis after adjusting potential confounding 
factors we found that female person, higher education and 
positive history of hypertension are important risk factors for 
early-onset DM. In that Korean study, they found the rate of 
males was higher in the young group compared with the older 
group.42 

We found that the majority participants were residing in rural 
areas both in early-onset and usual-onset DM group. This could 
be due to the fact that we conducted the study in two tertiary 
level hospitals, of them one is situated in rural area. The another 
is also situated in such an urban area that is very approachable 
for the nearing rural people. In our study educational status 
showed significant association with age groups of onset of DM. 
In case of early-onset group, diabetes was significantly higher 
in relatively educated patients (SSC passed and graduated 
patients) than usual-onset group. It gave a reflection that 
educated people come for diabetes care in hospitals in large 
proportion and the incidence of diabetes mellitus is increasing 
among the educated people in early age may be due to their 
lifestyle. We did not find any study result that shows the relation 
of age of onset of diabetes with educational status in our 
country, so we cannot compare our result. In this study it is 
observed that 66.2% in the early-onset group had a positive 
family history of diabetes mellitus, which was higher than usual 
onset group (55.6%).  Another study showed a positive family 
history of diabetes mellitus was 61.5% in the early-onset group 
and 34.9% in usual-onset group.42 This result is almost similar 
with us for early-onset group.

One study in India found that prevalence of DM was signifi-
cantly higher among subjects who had light grade physical 
activity compared to moderate and heavy grade activity.50 This 
finding is almost same with the present study. In this study it 
was observed that only 6.5% participants did regular physical 
exercise and 93.5% participants did not do any type of exercise. 
According to age of onset of DM only 7.8% participants in 
early-onset group and 5.6% in usual-onset group did regular 
physical exercise. The scenario of exercise done by the patients 
is really worrying. When we tried to find the relationship of 
type of physical activity with the onset group of diabetes, we 

found that majority of the participants were in light intensity 
group, 93.5% in early-onset group and 96.3% in usual-onset 
group. We observed that there was no significant difference 
between the two groups. Because both groups comprised 
almost equal unawareness and negligence about exercise and 
physical activity. The present study is consistent with those of 
previous studies that reported that changes in diet and reduced 
physical activity have led to a fast-growing obese population 
and an increase in the prevalence and incidence of diabetes in 
younger persons.42, 51-53

Duration of diabetes showed significant difference between the 
patients of early-onset and usual-onset DM in our study. The 
patients with duration of diabetes 10-20 years and >20 years 
were significantly associated with early-onset DM. We found 
the mean BMI of the study subjects was 26.49 ± 3.85 kg/m2. 
One study conducted in our country also found almost same 
result (mean BMI 26.5 ± 4.2 kg/m2) like us.3 According to BMI 
classification we did not get any patient of underweight group. 
When we compared BMI categories with age of onset of DM, 
we got most of the participants in obese group. However, we 
got 61.0% obese participants in early-onset group and 60.2% 
obese participants in usual-onset group without any significant 
difference. Like us Kim et al. also observed no difference in 
BMI according to age of onset, and the maximal BMI was 
higher in the young group compared with the older group.42 
They stated that among persons with a positive family history 
of diabetes, the disease is known to occur earlier, and obesity 
has been reported to play a key role in its early onset. Shim et 
al. reported that diabetes occurred more earlier when persons 
had a family history of diabetes or a genetic predisposition to 
beta cell dysfunction along with associated insulin resistance, 
such as obesity.54 These results are concordant with those of the 
present study, which showed that the young group had a higher 
rate of positive family history of diabetes, higher maximal BMI 
than the older group. However, we observed no difference in 
BMI according to age of onset.

When we analyze the age of onset with the three HbA1c catego-
ries (≥8, 6.5-7.9 and <6.5), we found that majorities of the 
participants were in poor glycaemic group (HbA1c ≥8%) both 
in early-onset group and usual-onset group. We found increas-
ing HbA1c categories had a significant higher frequency of 
patients compared with the lower category of HbA1c in both 
early-onset (6.5% vs 10.4% vs 83.1%) and usual-onset DM 
groups (5.6% vs 26.9% vs 67.6%). The glycaemic control was 
significantly poor in early-onset group (83.1%) than in 
usual-onset group (67.6%). Fasting blood glucose was signifi-
cantly high in early-onset group than usual-onset group in our 
study. Blood glucose 2 hours after breakfast, systolic blood 
pressure, diastolic blood pressure and lipid profile did not show 
any significant difference. These findings are also consistent 
with other studies.30,42 We found hypertension was significantly 
high in usual-onset DM than early-onset DM.  Dyslipidemia 
was present in a higher rate in both groups without significant 
difference. We observed hypertriglyceridemia in both groups 
with higher level in early-onset group than usual-onset group. 
Kim et al. described higher fasting and postprandial glucose 
levels, higher HbA1c, and higher HOMA-IR in young group 
compared with the older group.42

We found that micro-vascular complications were more 
frequent in early-onset group and macro-vascular complica-
tions were more frequent in usual-onset group. Among the 
complications peripheral neuropathy was the most frequent 
complications in both groups. Coronary heart disease and 
nephropathy were also highly frequent among the participants.  
When we compared all the vascular complications individually 
in both groups, we found that all the vascular complications 
were more in usual-onset group except peripheral neuropathy.  
We found that the absolute risk for diabetes complications was 
small among early-onset subjects with short diabetes duration 
as manifested by the low complication frequency. These 
subjects, however, have an extremely high lifetime risk of the 
long disease duration and exposure to the hyperglycemic 
environment and its associated atherogenic risk factors. Song 
and Hardisty demonstrated that despite the young age, early 
onset cohort possessed adverse cardiovascular risk profile 
characterized by multiple risk factor clustering (obesity, hyper-
tension, dyslipidemia) and suboptimal glycaemic control which 
mirrored the findings from other studies.11,27,55,56  In their study, 
vast majority (>90%) of early onset subjects with short diabetes 
duration were either overweight or obese. Obesity is known to 
accentuate the lifetime risk for CVD in diabetes. These findings 
are consistent with us.

We observed that about 76.7% of our total participants were on 
antidiabetic treatment following different regimens. Insulin was 
more common among the early-onset group than usual-onset 
group. Oral antidiabetic drug was the predominant regimen 
with the both groups receiving anti-diabetic treatment. In our 
study we observed, younger patients often faced multiple 
barriers to early diagnosis and effective management. Low risk 
perception, limited awareness of symptoms, fear or misconcep-
tions about insulin therapy, lifestyle constraints, work and 
family commitments, and financial limitations contributed to 
delayed care, poor glycemic control, and late initiation of 
insulin therapy. Addressing these barriers through targeted 
education, patient-centered counselling, and accessible screen-
ing programs is essential to improve outcomes in younger 
adults. In our study although 60.0% of participants were hyper-
tensive, only 44.3% were taking antihypertensive medications. 
Similarly, while 78.4% had dyslipidemia, just 19.5% received 
antilipid drugs. When we compared the 2 groups of age of onset 
of DM we found that the scenario of using antihypertensive and 
antilipid drugs were almost same in both groups.  

Conclusions
The early onset of type 2 diabetes in our study (33.66 ± 4.083 
years) and its high prevalence (41.6%) were beyond our expec-
tations. These young patients exhibited more frequent and 
significant clinical characteristics, risk factors and complica-
tions than usual adult diabetic patients. We conclude that female 
person, positive family history of diabetes mellitus, BMI 
(obesity), longer duration of diabetes, lack of physical exercise, 
physical inactivity, HbA1c levels >7% (especially ≥8%), hyper-
tension, and poor glycaemic control are important risk factors 
for early-onset diabetes.   Early identification and screening of 
at-risk young adults is crucial. Routine screening of adults aged 
19–40 years, community-based risk-awareness campaigns, and 
lifestyle counselling promoting healthy diet and physical activi-

ty can facilitate timely detection, improve management, and 
reduce the long-term burden of diabetes in this population. We 
hope these findings will provide evidence to guide effective 
strategies for enhancing diabetes care in primary healthcare 
settings in our country.
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We can observe that among the early-onset group (35.1%, 27) 
the use of insulin is predominant than usual-onset group 
(23.1%, 25). Oral hypoglycemic medication was the predomi-
nant regimen with the both groups receiving this treatment. The 
most common co-morbidities in these diabetic patients were 
hypertension and dyslipidemia. But we did not get any signifi-
cant association of these co-morbidities with age of onset of 
DM. The scenario of using antihypertensive and antilipid drugs 
are almost same in both groups (Table V).

Discussion
Prevalence of type-2 diabetes diagnosed at young ages varies 
according to researchers and regions. One study performed in 
Mexicans showed that the prevalence of diabetes diagnosed at 
less than 40 years of age was 14%.13 According to a study by 
Hillier and Pedula, the prevalence of diabetes diagnosed at less 
than 45 years of age was 11.4%. In a study in Korea the preva-
lence of diabetes diagnosed at less than 40 years of age was 
31.1%.41-42

South Asians in general, and Asian Indians in particular, have 
higher risk of type 2 diabetes compared with white Europeans, 
and a younger age of onset.43 In India, studies show a wide 
range of prevalence from 17.2% to 39.2% of early onset DM.44 
Study conducted in Pakistan shows the high prevalence of type 
2 diabetes (57.3%) among young adults (15–35 years) aligns 
with the Second National Diabetes Survey of Pakistan, which 
reported the highest provincial diabetes prevalence (32.2%) in 
Sindh, suggesting unique regional pathophysiological mecha-
nisms may be at play.45 In our study we got 41.6% adult 
early-onset type-2 DM patients and 58.4% usual-onset patients. 
One study in our country reported that 15.3% of patients with 
diabetes were 40 years or below.3  Another study reported that 
15% of patients with diabetes were below 40 years and implies 
that diabetes starts at a much younger age in the Bangladeshi 
population compared to, e.g. European countries.46 We got a 
much higher frequency of early-onset group and it is really 
worrying. This clearly indicates that the burden of young 
diabetes is rapidly increasing in our country. This result is quite 
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different from our expectation. This increasing prevalence of 
diabetes in South Asians is multifactorial – due to both biologic 
and lifestyle factors, with urbanization and immigration playing 
a large role. South Asians have increased visceral adiposity and 
insulin resistance, impaired β-cell function, and a genetic 
predisposition to diabetes which culminates in a markedly 
increased risk of diabetes.47–49

We found the mean age at the time of diagnosis of diabetes of 
our early-onset group was 33.66 ± 4.083 years and that for 
usual-onset group was 49.24 ± 6.905 years.  In a Chinese study 
they found the mean age at diagnosis of diabetes was 32.96 ± 
5.40 years, which is similar to our study.30 In a study conducted 
in Korea reported the mean age of young group (they defined 
early-onset group as young group) was 31.80 ± 6.40 which is 
compatible with our study. In our study we found a slight higher 
ratio in female than male (51.9% vs 48.1%) in early-onset DM 
group, but a higher ratio in male than female (59.3% vs 40.7%) 
in usual-onset DM group. Logistic regression models of 
multivariate analysis after adjusting potential confounding 
factors we found that female person, higher education and 
positive history of hypertension are important risk factors for 
early-onset DM. In that Korean study, they found the rate of 
males was higher in the young group compared with the older 
group.42 

We found that the majority participants were residing in rural 
areas both in early-onset and usual-onset DM group. This could 
be due to the fact that we conducted the study in two tertiary 
level hospitals, of them one is situated in rural area. The another 
is also situated in such an urban area that is very approachable 
for the nearing rural people. In our study educational status 
showed significant association with age groups of onset of DM. 
In case of early-onset group, diabetes was significantly higher 
in relatively educated patients (SSC passed and graduated 
patients) than usual-onset group. It gave a reflection that 
educated people come for diabetes care in hospitals in large 
proportion and the incidence of diabetes mellitus is increasing 
among the educated people in early age may be due to their 
lifestyle. We did not find any study result that shows the relation 
of age of onset of diabetes with educational status in our 
country, so we cannot compare our result. In this study it is 
observed that 66.2% in the early-onset group had a positive 
family history of diabetes mellitus, which was higher than usual 
onset group (55.6%).  Another study showed a positive family 
history of diabetes mellitus was 61.5% in the early-onset group 
and 34.9% in usual-onset group.42 This result is almost similar 
with us for early-onset group.

One study in India found that prevalence of DM was signifi-
cantly higher among subjects who had light grade physical 
activity compared to moderate and heavy grade activity.50 This 
finding is almost same with the present study. In this study it 
was observed that only 6.5% participants did regular physical 
exercise and 93.5% participants did not do any type of exercise. 
According to age of onset of DM only 7.8% participants in 
early-onset group and 5.6% in usual-onset group did regular 
physical exercise. The scenario of exercise done by the patients 
is really worrying. When we tried to find the relationship of 
type of physical activity with the onset group of diabetes, we 

found that majority of the participants were in light intensity 
group, 93.5% in early-onset group and 96.3% in usual-onset 
group. We observed that there was no significant difference 
between the two groups. Because both groups comprised 
almost equal unawareness and negligence about exercise and 
physical activity. The present study is consistent with those of 
previous studies that reported that changes in diet and reduced 
physical activity have led to a fast-growing obese population 
and an increase in the prevalence and incidence of diabetes in 
younger persons.42, 51-53

Duration of diabetes showed significant difference between the 
patients of early-onset and usual-onset DM in our study. The 
patients with duration of diabetes 10-20 years and >20 years 
were significantly associated with early-onset DM. We found 
the mean BMI of the study subjects was 26.49 ± 3.85 kg/m2. 
One study conducted in our country also found almost same 
result (mean BMI 26.5 ± 4.2 kg/m2) like us.3 According to BMI 
classification we did not get any patient of underweight group. 
When we compared BMI categories with age of onset of DM, 
we got most of the participants in obese group. However, we 
got 61.0% obese participants in early-onset group and 60.2% 
obese participants in usual-onset group without any significant 
difference. Like us Kim et al. also observed no difference in 
BMI according to age of onset, and the maximal BMI was 
higher in the young group compared with the older group.42 
They stated that among persons with a positive family history 
of diabetes, the disease is known to occur earlier, and obesity 
has been reported to play a key role in its early onset. Shim et 
al. reported that diabetes occurred more earlier when persons 
had a family history of diabetes or a genetic predisposition to 
beta cell dysfunction along with associated insulin resistance, 
such as obesity.54 These results are concordant with those of the 
present study, which showed that the young group had a higher 
rate of positive family history of diabetes, higher maximal BMI 
than the older group. However, we observed no difference in 
BMI according to age of onset.

When we analyze the age of onset with the three HbA1c catego-
ries (≥8, 6.5-7.9 and <6.5), we found that majorities of the 
participants were in poor glycaemic group (HbA1c ≥8%) both 
in early-onset group and usual-onset group. We found increas-
ing HbA1c categories had a significant higher frequency of 
patients compared with the lower category of HbA1c in both 
early-onset (6.5% vs 10.4% vs 83.1%) and usual-onset DM 
groups (5.6% vs 26.9% vs 67.6%). The glycaemic control was 
significantly poor in early-onset group (83.1%) than in 
usual-onset group (67.6%). Fasting blood glucose was signifi-
cantly high in early-onset group than usual-onset group in our 
study. Blood glucose 2 hours after breakfast, systolic blood 
pressure, diastolic blood pressure and lipid profile did not show 
any significant difference. These findings are also consistent 
with other studies.30,42 We found hypertension was significantly 
high in usual-onset DM than early-onset DM.  Dyslipidemia 
was present in a higher rate in both groups without significant 
difference. We observed hypertriglyceridemia in both groups 
with higher level in early-onset group than usual-onset group. 
Kim et al. described higher fasting and postprandial glucose 
levels, higher HbA1c, and higher HOMA-IR in young group 
compared with the older group.42
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We found that micro-vascular complications were more 
frequent in early-onset group and macro-vascular complica-
tions were more frequent in usual-onset group. Among the 
complications peripheral neuropathy was the most frequent 
complications in both groups. Coronary heart disease and 
nephropathy were also highly frequent among the participants.  
When we compared all the vascular complications individually 
in both groups, we found that all the vascular complications 
were more in usual-onset group except peripheral neuropathy.  
We found that the absolute risk for diabetes complications was 
small among early-onset subjects with short diabetes duration 
as manifested by the low complication frequency. These 
subjects, however, have an extremely high lifetime risk of the 
long disease duration and exposure to the hyperglycemic 
environment and its associated atherogenic risk factors. Song 
and Hardisty demonstrated that despite the young age, early 
onset cohort possessed adverse cardiovascular risk profile 
characterized by multiple risk factor clustering (obesity, hyper-
tension, dyslipidemia) and suboptimal glycaemic control which 
mirrored the findings from other studies.11,27,55,56  In their study, 
vast majority (>90%) of early onset subjects with short diabetes 
duration were either overweight or obese. Obesity is known to 
accentuate the lifetime risk for CVD in diabetes. These findings 
are consistent with us.

We observed that about 76.7% of our total participants were on 
antidiabetic treatment following different regimens. Insulin was 
more common among the early-onset group than usual-onset 
group. Oral antidiabetic drug was the predominant regimen 
with the both groups receiving anti-diabetic treatment. In our 
study we observed, younger patients often faced multiple 
barriers to early diagnosis and effective management. Low risk 
perception, limited awareness of symptoms, fear or misconcep-
tions about insulin therapy, lifestyle constraints, work and 
family commitments, and financial limitations contributed to 
delayed care, poor glycemic control, and late initiation of 
insulin therapy. Addressing these barriers through targeted 
education, patient-centered counselling, and accessible screen-
ing programs is essential to improve outcomes in younger 
adults. In our study although 60.0% of participants were hyper-
tensive, only 44.3% were taking antihypertensive medications. 
Similarly, while 78.4% had dyslipidemia, just 19.5% received 
antilipid drugs. When we compared the 2 groups of age of onset 
of DM we found that the scenario of using antihypertensive and 
antilipid drugs were almost same in both groups.  

Conclusions
The early onset of type 2 diabetes in our study (33.66 ± 4.083 
years) and its high prevalence (41.6%) were beyond our expec-
tations. These young patients exhibited more frequent and 
significant clinical characteristics, risk factors and complica-
tions than usual adult diabetic patients. We conclude that female 
person, positive family history of diabetes mellitus, BMI 
(obesity), longer duration of diabetes, lack of physical exercise, 
physical inactivity, HbA1c levels >7% (especially ≥8%), hyper-
tension, and poor glycaemic control are important risk factors 
for early-onset diabetes.   Early identification and screening of 
at-risk young adults is crucial. Routine screening of adults aged 
19–40 years, community-based risk-awareness campaigns, and 
lifestyle counselling promoting healthy diet and physical activi-

ty can facilitate timely detection, improve management, and 
reduce the long-term burden of diabetes in this population. We 
hope these findings will provide evidence to guide effective 
strategies for enhancing diabetes care in primary healthcare 
settings in our country.
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We can observe that among the early-onset group (35.1%, 27) 
the use of insulin is predominant than usual-onset group 
(23.1%, 25). Oral hypoglycemic medication was the predomi-
nant regimen with the both groups receiving this treatment. The 
most common co-morbidities in these diabetic patients were 
hypertension and dyslipidemia. But we did not get any signifi-
cant association of these co-morbidities with age of onset of 
DM. The scenario of using antihypertensive and antilipid drugs 
are almost same in both groups (Table V).

Discussion
Prevalence of type-2 diabetes diagnosed at young ages varies 
according to researchers and regions. One study performed in 
Mexicans showed that the prevalence of diabetes diagnosed at 
less than 40 years of age was 14%.13 According to a study by 
Hillier and Pedula, the prevalence of diabetes diagnosed at less 
than 45 years of age was 11.4%. In a study in Korea the preva-
lence of diabetes diagnosed at less than 40 years of age was 
31.1%.41-42

South Asians in general, and Asian Indians in particular, have 
higher risk of type 2 diabetes compared with white Europeans, 
and a younger age of onset.43 In India, studies show a wide 
range of prevalence from 17.2% to 39.2% of early onset DM.44 
Study conducted in Pakistan shows the high prevalence of type 
2 diabetes (57.3%) among young adults (15–35 years) aligns 
with the Second National Diabetes Survey of Pakistan, which 
reported the highest provincial diabetes prevalence (32.2%) in 
Sindh, suggesting unique regional pathophysiological mecha-
nisms may be at play.45 In our study we got 41.6% adult 
early-onset type-2 DM patients and 58.4% usual-onset patients. 
One study in our country reported that 15.3% of patients with 
diabetes were 40 years or below.3  Another study reported that 
15% of patients with diabetes were below 40 years and implies 
that diabetes starts at a much younger age in the Bangladeshi 
population compared to, e.g. European countries.46 We got a 
much higher frequency of early-onset group and it is really 
worrying. This clearly indicates that the burden of young 
diabetes is rapidly increasing in our country. This result is quite 

different from our expectation. This increasing prevalence of 
diabetes in South Asians is multifactorial – due to both biologic 
and lifestyle factors, with urbanization and immigration playing 
a large role. South Asians have increased visceral adiposity and 
insulin resistance, impaired β-cell function, and a genetic 
predisposition to diabetes which culminates in a markedly 
increased risk of diabetes.47–49

We found the mean age at the time of diagnosis of diabetes of 
our early-onset group was 33.66 ± 4.083 years and that for 
usual-onset group was 49.24 ± 6.905 years.  In a Chinese study 
they found the mean age at diagnosis of diabetes was 32.96 ± 
5.40 years, which is similar to our study.30 In a study conducted 
in Korea reported the mean age of young group (they defined 
early-onset group as young group) was 31.80 ± 6.40 which is 
compatible with our study. In our study we found a slight higher 
ratio in female than male (51.9% vs 48.1%) in early-onset DM 
group, but a higher ratio in male than female (59.3% vs 40.7%) 
in usual-onset DM group. Logistic regression models of 
multivariate analysis after adjusting potential confounding 
factors we found that female person, higher education and 
positive history of hypertension are important risk factors for 
early-onset DM. In that Korean study, they found the rate of 
males was higher in the young group compared with the older 
group.42 

We found that the majority participants were residing in rural 
areas both in early-onset and usual-onset DM group. This could 
be due to the fact that we conducted the study in two tertiary 
level hospitals, of them one is situated in rural area. The another 
is also situated in such an urban area that is very approachable 
for the nearing rural people. In our study educational status 
showed significant association with age groups of onset of DM. 
In case of early-onset group, diabetes was significantly higher 
in relatively educated patients (SSC passed and graduated 
patients) than usual-onset group. It gave a reflection that 
educated people come for diabetes care in hospitals in large 
proportion and the incidence of diabetes mellitus is increasing 
among the educated people in early age may be due to their 
lifestyle. We did not find any study result that shows the relation 
of age of onset of diabetes with educational status in our 
country, so we cannot compare our result. In this study it is 
observed that 66.2% in the early-onset group had a positive 
family history of diabetes mellitus, which was higher than usual 
onset group (55.6%).  Another study showed a positive family 
history of diabetes mellitus was 61.5% in the early-onset group 
and 34.9% in usual-onset group.42 This result is almost similar 
with us for early-onset group.

One study in India found that prevalence of DM was signifi-
cantly higher among subjects who had light grade physical 
activity compared to moderate and heavy grade activity.50 This 
finding is almost same with the present study. In this study it 
was observed that only 6.5% participants did regular physical 
exercise and 93.5% participants did not do any type of exercise. 
According to age of onset of DM only 7.8% participants in 
early-onset group and 5.6% in usual-onset group did regular 
physical exercise. The scenario of exercise done by the patients 
is really worrying. When we tried to find the relationship of 
type of physical activity with the onset group of diabetes, we 

found that majority of the participants were in light intensity 
group, 93.5% in early-onset group and 96.3% in usual-onset 
group. We observed that there was no significant difference 
between the two groups. Because both groups comprised 
almost equal unawareness and negligence about exercise and 
physical activity. The present study is consistent with those of 
previous studies that reported that changes in diet and reduced 
physical activity have led to a fast-growing obese population 
and an increase in the prevalence and incidence of diabetes in 
younger persons.42, 51-53

Duration of diabetes showed significant difference between the 
patients of early-onset and usual-onset DM in our study. The 
patients with duration of diabetes 10-20 years and >20 years 
were significantly associated with early-onset DM. We found 
the mean BMI of the study subjects was 26.49 ± 3.85 kg/m2. 
One study conducted in our country also found almost same 
result (mean BMI 26.5 ± 4.2 kg/m2) like us.3 According to BMI 
classification we did not get any patient of underweight group. 
When we compared BMI categories with age of onset of DM, 
we got most of the participants in obese group. However, we 
got 61.0% obese participants in early-onset group and 60.2% 
obese participants in usual-onset group without any significant 
difference. Like us Kim et al. also observed no difference in 
BMI according to age of onset, and the maximal BMI was 
higher in the young group compared with the older group.42 
They stated that among persons with a positive family history 
of diabetes, the disease is known to occur earlier, and obesity 
has been reported to play a key role in its early onset. Shim et 
al. reported that diabetes occurred more earlier when persons 
had a family history of diabetes or a genetic predisposition to 
beta cell dysfunction along with associated insulin resistance, 
such as obesity.54 These results are concordant with those of the 
present study, which showed that the young group had a higher 
rate of positive family history of diabetes, higher maximal BMI 
than the older group. However, we observed no difference in 
BMI according to age of onset.

When we analyze the age of onset with the three HbA1c catego-
ries (≥8, 6.5-7.9 and <6.5), we found that majorities of the 
participants were in poor glycaemic group (HbA1c ≥8%) both 
in early-onset group and usual-onset group. We found increas-
ing HbA1c categories had a significant higher frequency of 
patients compared with the lower category of HbA1c in both 
early-onset (6.5% vs 10.4% vs 83.1%) and usual-onset DM 
groups (5.6% vs 26.9% vs 67.6%). The glycaemic control was 
significantly poor in early-onset group (83.1%) than in 
usual-onset group (67.6%). Fasting blood glucose was signifi-
cantly high in early-onset group than usual-onset group in our 
study. Blood glucose 2 hours after breakfast, systolic blood 
pressure, diastolic blood pressure and lipid profile did not show 
any significant difference. These findings are also consistent 
with other studies.30,42 We found hypertension was significantly 
high in usual-onset DM than early-onset DM.  Dyslipidemia 
was present in a higher rate in both groups without significant 
difference. We observed hypertriglyceridemia in both groups 
with higher level in early-onset group than usual-onset group. 
Kim et al. described higher fasting and postprandial glucose 
levels, higher HbA1c, and higher HOMA-IR in young group 
compared with the older group.42
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We found that micro-vascular complications were more 
frequent in early-onset group and macro-vascular complica-
tions were more frequent in usual-onset group. Among the 
complications peripheral neuropathy was the most frequent 
complications in both groups. Coronary heart disease and 
nephropathy were also highly frequent among the participants.  
When we compared all the vascular complications individually 
in both groups, we found that all the vascular complications 
were more in usual-onset group except peripheral neuropathy.  
We found that the absolute risk for diabetes complications was 
small among early-onset subjects with short diabetes duration 
as manifested by the low complication frequency. These 
subjects, however, have an extremely high lifetime risk of the 
long disease duration and exposure to the hyperglycemic 
environment and its associated atherogenic risk factors. Song 
and Hardisty demonstrated that despite the young age, early 
onset cohort possessed adverse cardiovascular risk profile 
characterized by multiple risk factor clustering (obesity, hyper-
tension, dyslipidemia) and suboptimal glycaemic control which 
mirrored the findings from other studies.11,27,55,56  In their study, 
vast majority (>90%) of early onset subjects with short diabetes 
duration were either overweight or obese. Obesity is known to 
accentuate the lifetime risk for CVD in diabetes. These findings 
are consistent with us.

We observed that about 76.7% of our total participants were on 
antidiabetic treatment following different regimens. Insulin was 
more common among the early-onset group than usual-onset 
group. Oral antidiabetic drug was the predominant regimen 
with the both groups receiving anti-diabetic treatment. In our 
study we observed, younger patients often faced multiple 
barriers to early diagnosis and effective management. Low risk 
perception, limited awareness of symptoms, fear or misconcep-
tions about insulin therapy, lifestyle constraints, work and 
family commitments, and financial limitations contributed to 
delayed care, poor glycemic control, and late initiation of 
insulin therapy. Addressing these barriers through targeted 
education, patient-centered counselling, and accessible screen-
ing programs is essential to improve outcomes in younger 
adults. In our study although 60.0% of participants were hyper-
tensive, only 44.3% were taking antihypertensive medications. 
Similarly, while 78.4% had dyslipidemia, just 19.5% received 
antilipid drugs. When we compared the 2 groups of age of onset 
of DM we found that the scenario of using antihypertensive and 
antilipid drugs were almost same in both groups.  

Conclusions
The early onset of type 2 diabetes in our study (33.66 ± 4.083 
years) and its high prevalence (41.6%) were beyond our expec-
tations. These young patients exhibited more frequent and 
significant clinical characteristics, risk factors and complica-
tions than usual adult diabetic patients. We conclude that female 
person, positive family history of diabetes mellitus, BMI 
(obesity), longer duration of diabetes, lack of physical exercise, 
physical inactivity, HbA1c levels >7% (especially ≥8%), hyper-
tension, and poor glycaemic control are important risk factors 
for early-onset diabetes.   Early identification and screening of 
at-risk young adults is crucial. Routine screening of adults aged 
19–40 years, community-based risk-awareness campaigns, and 
lifestyle counselling promoting healthy diet and physical activi-

ty can facilitate timely detection, improve management, and 
reduce the long-term burden of diabetes in this population. We 
hope these findings will provide evidence to guide effective 
strategies for enhancing diabetes care in primary healthcare 
settings in our country.

Acknowledgements 
We would like to thank to all our colleagues and the staffs of 
Shaheed M. Monsur Ali Medical College, Sirajganj & 250 Bed 
Bongamata Sheikh Fazilatunnesa Mujib General Hospital, 
Sirajganj and Khwaja Yunus Ali Medical College and Hospital 
(KYAMCH), Sirajganj for their endless support during the 
study period. We appreciate the willingness and co-operation of 
our respondents, who were the most important part in our study. 

Ethical Clearance
Ethical Clearance was taken by Ethical Committee of Shaheed 
M. Monsur Ali Medical College, Sirajganj and Khwaja Yunus 
Ali Medical College and Hospital (KYAMCH), Sirajganj.

Source of Funding
This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors.

References 
1.   González E, Johansson S, Wallander M and Rodríguez L. 

Trends in the prevalence and incidence of diabetes in the 
UK: 1996–2005. J Epidemiol Community Health. 2009; 
63: 332–6. DOI: 10.1136/jech.2008.080382

2.    Mokdad AH, Ford ES, Bowman BA, Nelson DE, Engelgau 
MM, Vinicor F and Marks JS. Diabetes trends in the 
US:1990–1998. Diabetes Care. 2000; 23: 1278–83.  DOI: 
10.2337/diacare.23.9.1278

3.  Islam SMS, Alam DS, Wahiduzzaman M, Niessen LW, 
Froeschl G, Ferrari U et al. Clinical characteristics and 
complications of patients with type 2 diabetes attending an 
urban hospital in Bangladesh. Diabetes Metab Syndr. 2015; 
9: 7-13. DOI: 10.1016/j.dsx.2014.09.014

4.    Chan JC, Malik V, Jia W, Kadowaki T, Yajnik C, Yoon K et 
al. Diabetes in Asia: Epidemiology, risk factors, and patho-
physiology. JAMA. 2009; 301: 2129–40. DOI: 10.1001/ja-
ma.2009.726

5.    Ma R and Chan J. Type 2 diabetes in East Asians: similari-
ties and differences with populations in Europe and the 
United States. Ann N Y Acad Sci. 2013; 1281: 64–91. DOI: 
10.1111/nyas.12098

6.    Huo X, Gao L, Guo L,  Xu W, Wang W, Zhi X et al. 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; 4:115–24. DOI: 
10.1016/S2213-8587(15)00508-2

71

7.    American Diabetes Association. Introduction: Standards of 
Medical Care in Diabetes-2021. Diabetes Care. 2021; 44 
(Suppl.1): S1-S2. DOI: 10.2337/dc21-Sint

8.   National Institute for Health and Care Excellence. Type 2 
diabetes in adults: management. NICE guideline [NG 28]. 
London, NICE. 2015. https://www.nice.org.uk/guid-
ance/ng28

9.  British Cardiac Society, British Hypertension Society, 
Diabetes UK, Heart UK,  Primary  Care  Cardiovascular  
Society,  Stroke  Association. JBS 2: Joint  British Societ-
ies’ guidelines on prevention of cardiovascular disease in 
clinical practice. Heart. 2005; 91(Suppl. V): 1–52. DOI: 
10.1136/hrt.2005.079988

10.  American Diabetic Association. Diagnosis and classifica-
tion of diabetes mellitus. Diabetes Care. 2012; 35 (Suppl. 
1): S64-71. DOI: 10.2337/dc12-s064

11. Song SH and Hardisty CA. Early onset type 2 
diabetes mellitus: A harbinger for complications in later 
years – Clinical observation from a secondary care cohort. 
QJM. 2009; 102: 799‑806.  DOI: 10.1093/qjmed/hcp121

12.  Harron KL, Feltbower RG, McKinney PA, Bodansky HJ, 
Campbell FM and Parslow RC. Rising rates of all types of 
diabetes in south Asian and non‑South Asian children and 
young people aged 0‑29 years in West Yorkshire, U.K 
1991‑2006. Diabetes Care. 2011; 34: 652‑4.  doi: 
10.2337/dc10-1512

13.  Aguilar-Salinas CA, Rojas R, Gomez-Perez FJ, Garcia E, 
Valles, V, Rios- Torres JM et al. Prevalence and characteris-
tics of early-onset type 2 diabetes in Mexico. Am J Med. 
2002; 113: 569-74.  DOI: 10.1016/s0002-9343(02)01314-1

14.  Cowie CC, Rust KF, Ford ES, Eberhardt MS, Byrd-Holt 
DD, Chaoyang LI et al. Full Accounting of Diabetes and 
Pre-Diabetes in the U.S. Population in 1988–1994 and 
2005–2006. Diabetes Care. 2009; 32: 287–94. DOI: 
10.2337/dc08-1296

15.  Xu Y, Wang L, He J, Bi Y, Li M, Wang T et al. Prevalence 
and control of diabetes in Chinese adults. JAMA. 2013; 
310: 948–59. DOI: 10.1001/jama.2013.168118

16. National Institute of Population Research and Training 
(NIPORT), and ICF. Bangladesh Demographic and Health 
Survey 2017-18: Final Report. Dhaka, Bangladesh, and 
Rockville, Maryland, USA: NIPORT and ICF; 2020.

17.  Islam JY, Zaman MM, Bhuiyan MR, Haq SA, Ahmed S and 
Al-Qadir AZ. Prevalence and determinants of hyperglycae-
mia among adults in Bangladesh: results  from  a  popula-
tion-base national  survey.  BMJ. 2019; Open 9(7): 
e029674. DOI: 10.1136/bmjopen-2019-029674

18.  Hsia Y, Neubert AC, Rani F, Viner RM, Hindmarsh PC and 
Wong IC. An increase in the prevalence of type 1 and 2 
diabetes in children and adolescents: Results from prescrip-
tion data from a UK general practice database. Br J Clin 
Pharmacol. 2009; 67: 242‑9.  DOI: 
10.1111/j.1365-2125.2008.03347.x

19. Shield JP, Lynn R, Wan KC, Haines L and Barrett TG. 
Management and 1 year  outcome  for  UK  children  with  
type  2  diabetes. Arch  Dis  Child. 2009; 94: 206‑9. DOI: 
10.1136/adc.2008.143313

20. Hillier TA and Pedula KL. Characteristics of an adult 
population with newly diagnosed type 2 diabetes: The 
relation of obesity and age of onset. Diabetes Care. 2001; 
24: 1522‑7. DOI: 10.2337/diacare.24.9.1522

21. Carnethon MR, Kinder LS, Fair JM, Stafford RS and 
Fortmann SP. Symptoms of depression as a risk factor for 
incident diabetes: findings from the National Health and 
Nutrition Examination Epidemiologic Follow-up Study, 
1971-1992. Am J Epidemiol. 2003; 158: 416–23. DOI: 
10.1093/aje/kwg172

22.  Hannon TS, Rofey DL, Lee S and Arslanian SA. Depres-
sive symptoms and metabolic markers of risk for type 2 
diabetes in obese adolescents. Pediatr Diabetes. 2013; 14: 
497–503. DOI: 10.1111/pedi.12035

23. Cappuccio FP, D’Elia L, Strazzullo P and Miller MA. 
Quantity and quality of sleep and incidence of type 2 
diabetes: a systematic review and meta-analysis. Diabetes 
Care. 2010; 33: 414–20. DOI: 10.2337/dc09-1124

24.  Hannon TS, Lee S, Chakravorty S, Lin Y and Arslanian SA. 
Sleep-disordered breathing in obese adolescents is associ-
ated with visceral adiposity and markers of insulin 
resistance. Int J Pediatr Obes. 2011; 6: 157–60. DOI: 
10.3109/17477166.2010.482156

25. Koren D, Levitt Katz LE, Brar PC, Gallagher PR, Berkow-
itz RI, Brooks LJ. Sleep architecture and glucose and 
insulin homeostasis in obese adolescents. Diabetes Care. 
2011; 34:2442–7. DOI: 10.2337/dc11-1093

26.  Yeung RO,  Zhang Y, Luk A, Yang W, Sobrepenac L, 
Yoonet KH et al. Metabolic profiles and treatment gaps in 
young-onset type 2 diabetes in Asia (the JADE 
programme): a cross-sectional study of a prospective 
cohort. Lancet Diabetes Endocrinol. 2014; 2:935-43. DOI: 
10.1016/S2213-8587(14)70137-8

27.  Hatunic M, Burns N, Finucane F, Mannion C and Nolan JJ. 
Contrasting clinical and cardiovascular risk status between 
early and later onset type 2 diabetes. Diab Vasc Dis Res. 
2005; 2: 73–5. DOI: 10.3132/dvdr.2005.012

28.  Gunathilake W, Song S, Sridharan S, Fernando DJ and Idris 
I. Cardiovascular and metabolic risk profiles in young and 
old patients with type 2 diabetes. QJM. 2010; 103: 881–4.  
DOI: 10.1093/qjmed/hcq135

29. Zou X, Zhou X, Ji L, Yang W, Lu J, Weng J et al. The 
characteristics of newly diagnosed adult early-onset 
diabetes: a population-based cross-sectional study. Sci Rep. 
2017; 7: 46534. DOI: 10.1038/srep46534

30.  Yu H, Xie LF, Chen K, Yang GY, Xing XY, Zhao JJ et al. 
Initiating characteristics of early-onset type 2 diabetes 
mellitus in Chinese patients. Chin Med J (Engl). 2016; 129: 
778-84. DOI: 10.4103/0366-6999.178959

31. Constantino MI, Molyneaux L, Limacher-Gisler F, 
Al-Saeed A, Luo C, Wu T et al. Long-term complications 
and mortality in young-onset diabetes: type 2 diabetes is 
more hazardous and lethal than type 1 diabetes. Diabetes 
Care. 2013; 36: 3863–9. DOI: 10.2337/dc12-2455

32.  Chan J, Lau E, Luk A, Cheung K, Kong A, Yu L et al. 
Premature Mortality and Comorbidities in Young-onset 
Diabetes: A 7-Year Prospective Analysis. Am J Med. 2014; 
127: 616–24. DOI: 10.1016/j.amjmed.2014.03.018

33.  Rhodes  ET,   Prosser  LA, Lieu  T, Ludwig  DS and Laffel  
LM. Estimated morbidity and mortality in adolescents and 
young adults diagnosed with Type 2 diabetes mellitus. 
Diabet Med. 2012; 29: 453–63. DOI: 
10.1111/j.1464-5491.2011.03542.x

34. Chuang LM, Soegondo S, Soewondo P, Young-Seol K, 
Mohamed M, Dalisay E et al. Comparisons of the outcomes 
on control, type of management and complications status in 
early onset and late onset type 2 diabetes in Asia. Diabetes 
Res Clin Pract. 2006; 71: 146-55.  DOI: 10.1016/j.dia-
bres.2005.05.007

35.  Li L, Ji L, Guo X, Ji Q, Gu W, Zhi X et al. Prevalence of 
microvascular diseases among tertiary care Chinese with 
early versus late-onset of type 2 diabetes. J Diabetes 
Complications. 2015; 29: 32–7. DOI: 10.1016/j.jdia-
comp.2014.08.010

36.  Dabelea D, Stafford JM, Mayer-Davis EJ, RD’Agostino Jr 
R, Dolan L, Imperatore, G et al. Association of type 1 
diabetes vs type 2 diabetes diagnosed during childhood and 
adolescence with complications during teenage years and 
young adulthood. JAMA. 2017; 317: 825–35. DOI: 
10.1001/jama.2017.0686

37.  Al-Saeed AH, Constantino MI, Molyneaux L, D’Souza M, 
Limacher-Gisler F, Luo C et al. An inverse relationship 
between age of type 2 diabetes onset and complication risk 
and mortality: the impact of youth-onset type 2 diabetes. 
Diabetes Care. 2016; 39:823–9. DOI: 10.2337/dc15-0991

38. Song SH and Hardisty CA. Early-onset Type 2 diabetes 
mellitus: an increasing phenomenon of elevated cardiovas-
cular risk. Expert Rev Cardiovasc Ther. 2008; 6: 315–22. 
DOI: 10.1586/14779072.6.3.315

39. James PA, Oparil S, Carter BL, Cushman WC, Denni-
son-Himmelfarb C,  Handler J,  et al. 2014 evidence-based 
guideline for the management of high blood pressure in 
adults: report from the panel members appointed to the 
Eighth Joint National Committee (JNC 8). JAMA. 
2014;311(5):507-520. DOI:10.1001/jama.2013.284427

40. Stone NJ, Bilek S, Rosenbaum S. Recent national cholester-
ol education  program adult treatment panel III update: 
adjustments and options. AM J Cardiol. 2005;96(4):53-9.

      DOI: 10.1016/j.amjcard.2005.06.006

41.  Hillier TA and Pedula KL. Complications in young adults 
with early-onset type 2 diabetes: losing the relative protec-
tion of youth. Diabetes Care. 2003; 26: 2999-3005.  DOI: 
10.2337/diacare.26.11.2999

42.  Kim KS, Oh HJ, Kim JW, Lee YK, Kim SK, Park SW et al. 
The clinical characteristics of the newly diagnosed early 
onset (< 40 years old) diabetes in outpatients’ clinic. 
Korean Diabetes J. 2010; 34: 119-25. DOI: 10.4093/k-
dj.2010.34.2.119

43. Siddiqui MK, Anjana RM, Dawed AY, Martoeau C, 
Srinivasan S, Saravanan J, et al. Young-onset diabetes in 
Asian Indians is associated with lower measured and 
genetically determined beta cell function. Diabetologia. 
2022; 65:973–983. https://doi.org/ 10.1007/ s00125- 
022-05671-z

44. Harihar A, Maiya GA, Shetty S, Shivashankar KN, 
Shyamasunder BN. Prevalence of young-onset diabetes 
and associated physical activity profile in southern India. 
Clinical Epidemiology and Global Health. 
2025;33:102040. https://doi.org/ 10.1016/j.cegh. 
2025.102040 

45. Abbas E, Fawwad A, Siddiqui IA, Afzal MS, Ansar M, 
Saqib MAN, et al. Risk Factors for the Development of 
Early Onset Diabetes in the Population of Sindh Province, 
Pakistan. Biomedicines. 2025;13:1107 doi: 10.3390/bio-
medicines13051107.

46.  Khanam PA, Mahtab H, Ahmed AU, Sayeed MA and Khan 
AKA. In Bangladesh diabetes starts earlier now than 10 
years back: a BIRDEM study. Ibrahim Med Coll J. 2008; 2: 
1-3. DOI: 10.3329/imcj.v2i1.2922

47.  Mohan V. Why are indians more prone to diabetes? J Assoc 
Physicians India. 2004; 52:468–474. [PubMed: 15645957]

48.  Chan JC, Malik V, Jia W, et al. Diabetes in asia: Epidemiol-
ogy, risk factors, and pathophysiology. JAMA. 2009; 
301(20):2129–2140. [PubMed: 19470990]

49.  Ramachandran A, Ma RC, Snehalatha C. Diabetes in asia. 
Lancet. 2010; 375(9712):408–418. [PubMed: 19875164]

50.  Mohan V, Shanthirani CS and Deepa R. Glucose intoler-
ance (diabetes and IGT) in a selected South Indian popula-
tion with special reference to family history, obesity and 
lifestyle factors- the Chennai Urban Population Study 
(CUPS 14). J Assoc Physicians India. 2003; 51: 771-7. PMI 
D: 14651133

51.  Yoon KH, Lee JH, Kim JW, Cho JH, Choi YH, Ko SH et al. 
Epidemic obesity and type 2 diabetes in Asia. Lancet. 2006; 
368:1681-8. DOI: 10.1016/S0140-6736(06)69703-1

52. Ramachandran A, Mary S, Yamuna A, Murugesan N, 
Snehalatha C. High prevalence of diabetes and cardiovas-
cular risk factors associated with urbanization in India. 
Diabetes Care. 2008; 31:893-8. DOI: 10.2337/dc07-1207

53. Gu D, Reynolds K, Duan X, Xin X, Chen J, Wu X et al. 
Prevalence of diabetes and impaired fasting glucose in the 
Chinese adult population: International Collaborative 
Study of Cardiovascular Disease in Asia (InterASIA). 
Diabetologia. 2003; 46:1190-8. DOI: 10.1007/ 
s00125-003-1167-8

54.  Shim WS, Kim HJ, Kim SK, Han SJ, Kang ES, Rhee YM 
et al. The association of family history of diabetes and 
obesity in the development of type 2 diabetes. Diabetes 
Metab J. 2005; 29: 540-7. DOI: https://doi.org/

55.  Harris MI. Impaired glucose tolerance in the U.S. popula-
tion. Diabetes Care. 1989; 12: 464-74. DOI: 10.2337/di-
acare.12.7.464

56.  Song SH and Hardisty CA. Cardiovascular risk profile of 
early and later onset type 2 diabetes. Practical Diabetes Int. 
2007; 24:20–4.  https://doi.org/10.1002/pdi.1040 



We can observe that among the early-onset group (35.1%, 27) 
the use of insulin is predominant than usual-onset group 
(23.1%, 25). Oral hypoglycemic medication was the predomi-
nant regimen with the both groups receiving this treatment. The 
most common co-morbidities in these diabetic patients were 
hypertension and dyslipidemia. But we did not get any signifi-
cant association of these co-morbidities with age of onset of 
DM. The scenario of using antihypertensive and antilipid drugs 
are almost same in both groups (Table V).

Discussion
Prevalence of type-2 diabetes diagnosed at young ages varies 
according to researchers and regions. One study performed in 
Mexicans showed that the prevalence of diabetes diagnosed at 
less than 40 years of age was 14%.13 According to a study by 
Hillier and Pedula, the prevalence of diabetes diagnosed at less 
than 45 years of age was 11.4%. In a study in Korea the preva-
lence of diabetes diagnosed at less than 40 years of age was 
31.1%.41-42

South Asians in general, and Asian Indians in particular, have 
higher risk of type 2 diabetes compared with white Europeans, 
and a younger age of onset.43 In India, studies show a wide 
range of prevalence from 17.2% to 39.2% of early onset DM.44 
Study conducted in Pakistan shows the high prevalence of type 
2 diabetes (57.3%) among young adults (15–35 years) aligns 
with the Second National Diabetes Survey of Pakistan, which 
reported the highest provincial diabetes prevalence (32.2%) in 
Sindh, suggesting unique regional pathophysiological mecha-
nisms may be at play.45 In our study we got 41.6% adult 
early-onset type-2 DM patients and 58.4% usual-onset patients. 
One study in our country reported that 15.3% of patients with 
diabetes were 40 years or below.3  Another study reported that 
15% of patients with diabetes were below 40 years and implies 
that diabetes starts at a much younger age in the Bangladeshi 
population compared to, e.g. European countries.46 We got a 
much higher frequency of early-onset group and it is really 
worrying. This clearly indicates that the burden of young 
diabetes is rapidly increasing in our country. This result is quite 

different from our expectation. This increasing prevalence of 
diabetes in South Asians is multifactorial – due to both biologic 
and lifestyle factors, with urbanization and immigration playing 
a large role. South Asians have increased visceral adiposity and 
insulin resistance, impaired β-cell function, and a genetic 
predisposition to diabetes which culminates in a markedly 
increased risk of diabetes.47–49

We found the mean age at the time of diagnosis of diabetes of 
our early-onset group was 33.66 ± 4.083 years and that for 
usual-onset group was 49.24 ± 6.905 years.  In a Chinese study 
they found the mean age at diagnosis of diabetes was 32.96 ± 
5.40 years, which is similar to our study.30 In a study conducted 
in Korea reported the mean age of young group (they defined 
early-onset group as young group) was 31.80 ± 6.40 which is 
compatible with our study. In our study we found a slight higher 
ratio in female than male (51.9% vs 48.1%) in early-onset DM 
group, but a higher ratio in male than female (59.3% vs 40.7%) 
in usual-onset DM group. Logistic regression models of 
multivariate analysis after adjusting potential confounding 
factors we found that female person, higher education and 
positive history of hypertension are important risk factors for 
early-onset DM. In that Korean study, they found the rate of 
males was higher in the young group compared with the older 
group.42 

We found that the majority participants were residing in rural 
areas both in early-onset and usual-onset DM group. This could 
be due to the fact that we conducted the study in two tertiary 
level hospitals, of them one is situated in rural area. The another 
is also situated in such an urban area that is very approachable 
for the nearing rural people. In our study educational status 
showed significant association with age groups of onset of DM. 
In case of early-onset group, diabetes was significantly higher 
in relatively educated patients (SSC passed and graduated 
patients) than usual-onset group. It gave a reflection that 
educated people come for diabetes care in hospitals in large 
proportion and the incidence of diabetes mellitus is increasing 
among the educated people in early age may be due to their 
lifestyle. We did not find any study result that shows the relation 
of age of onset of diabetes with educational status in our 
country, so we cannot compare our result. In this study it is 
observed that 66.2% in the early-onset group had a positive 
family history of diabetes mellitus, which was higher than usual 
onset group (55.6%).  Another study showed a positive family 
history of diabetes mellitus was 61.5% in the early-onset group 
and 34.9% in usual-onset group.42 This result is almost similar 
with us for early-onset group.

One study in India found that prevalence of DM was signifi-
cantly higher among subjects who had light grade physical 
activity compared to moderate and heavy grade activity.50 This 
finding is almost same with the present study. In this study it 
was observed that only 6.5% participants did regular physical 
exercise and 93.5% participants did not do any type of exercise. 
According to age of onset of DM only 7.8% participants in 
early-onset group and 5.6% in usual-onset group did regular 
physical exercise. The scenario of exercise done by the patients 
is really worrying. When we tried to find the relationship of 
type of physical activity with the onset group of diabetes, we 

found that majority of the participants were in light intensity 
group, 93.5% in early-onset group and 96.3% in usual-onset 
group. We observed that there was no significant difference 
between the two groups. Because both groups comprised 
almost equal unawareness and negligence about exercise and 
physical activity. The present study is consistent with those of 
previous studies that reported that changes in diet and reduced 
physical activity have led to a fast-growing obese population 
and an increase in the prevalence and incidence of diabetes in 
younger persons.42, 51-53

Duration of diabetes showed significant difference between the 
patients of early-onset and usual-onset DM in our study. The 
patients with duration of diabetes 10-20 years and >20 years 
were significantly associated with early-onset DM. We found 
the mean BMI of the study subjects was 26.49 ± 3.85 kg/m2. 
One study conducted in our country also found almost same 
result (mean BMI 26.5 ± 4.2 kg/m2) like us.3 According to BMI 
classification we did not get any patient of underweight group. 
When we compared BMI categories with age of onset of DM, 
we got most of the participants in obese group. However, we 
got 61.0% obese participants in early-onset group and 60.2% 
obese participants in usual-onset group without any significant 
difference. Like us Kim et al. also observed no difference in 
BMI according to age of onset, and the maximal BMI was 
higher in the young group compared with the older group.42 
They stated that among persons with a positive family history 
of diabetes, the disease is known to occur earlier, and obesity 
has been reported to play a key role in its early onset. Shim et 
al. reported that diabetes occurred more earlier when persons 
had a family history of diabetes or a genetic predisposition to 
beta cell dysfunction along with associated insulin resistance, 
such as obesity.54 These results are concordant with those of the 
present study, which showed that the young group had a higher 
rate of positive family history of diabetes, higher maximal BMI 
than the older group. However, we observed no difference in 
BMI according to age of onset.

When we analyze the age of onset with the three HbA1c catego-
ries (≥8, 6.5-7.9 and <6.5), we found that majorities of the 
participants were in poor glycaemic group (HbA1c ≥8%) both 
in early-onset group and usual-onset group. We found increas-
ing HbA1c categories had a significant higher frequency of 
patients compared with the lower category of HbA1c in both 
early-onset (6.5% vs 10.4% vs 83.1%) and usual-onset DM 
groups (5.6% vs 26.9% vs 67.6%). The glycaemic control was 
significantly poor in early-onset group (83.1%) than in 
usual-onset group (67.6%). Fasting blood glucose was signifi-
cantly high in early-onset group than usual-onset group in our 
study. Blood glucose 2 hours after breakfast, systolic blood 
pressure, diastolic blood pressure and lipid profile did not show 
any significant difference. These findings are also consistent 
with other studies.30,42 We found hypertension was significantly 
high in usual-onset DM than early-onset DM.  Dyslipidemia 
was present in a higher rate in both groups without significant 
difference. We observed hypertriglyceridemia in both groups 
with higher level in early-onset group than usual-onset group. 
Kim et al. described higher fasting and postprandial glucose 
levels, higher HbA1c, and higher HOMA-IR in young group 
compared with the older group.42

We found that micro-vascular complications were more 
frequent in early-onset group and macro-vascular complica-
tions were more frequent in usual-onset group. Among the 
complications peripheral neuropathy was the most frequent 
complications in both groups. Coronary heart disease and 
nephropathy were also highly frequent among the participants.  
When we compared all the vascular complications individually 
in both groups, we found that all the vascular complications 
were more in usual-onset group except peripheral neuropathy.  
We found that the absolute risk for diabetes complications was 
small among early-onset subjects with short diabetes duration 
as manifested by the low complication frequency. These 
subjects, however, have an extremely high lifetime risk of the 
long disease duration and exposure to the hyperglycemic 
environment and its associated atherogenic risk factors. Song 
and Hardisty demonstrated that despite the young age, early 
onset cohort possessed adverse cardiovascular risk profile 
characterized by multiple risk factor clustering (obesity, hyper-
tension, dyslipidemia) and suboptimal glycaemic control which 
mirrored the findings from other studies.11,27,55,56  In their study, 
vast majority (>90%) of early onset subjects with short diabetes 
duration were either overweight or obese. Obesity is known to 
accentuate the lifetime risk for CVD in diabetes. These findings 
are consistent with us.

We observed that about 76.7% of our total participants were on 
antidiabetic treatment following different regimens. Insulin was 
more common among the early-onset group than usual-onset 
group. Oral antidiabetic drug was the predominant regimen 
with the both groups receiving anti-diabetic treatment. In our 
study we observed, younger patients often faced multiple 
barriers to early diagnosis and effective management. Low risk 
perception, limited awareness of symptoms, fear or misconcep-
tions about insulin therapy, lifestyle constraints, work and 
family commitments, and financial limitations contributed to 
delayed care, poor glycemic control, and late initiation of 
insulin therapy. Addressing these barriers through targeted 
education, patient-centered counselling, and accessible screen-
ing programs is essential to improve outcomes in younger 
adults. In our study although 60.0% of participants were hyper-
tensive, only 44.3% were taking antihypertensive medications. 
Similarly, while 78.4% had dyslipidemia, just 19.5% received 
antilipid drugs. When we compared the 2 groups of age of onset 
of DM we found that the scenario of using antihypertensive and 
antilipid drugs were almost same in both groups.  

Conclusions
The early onset of type 2 diabetes in our study (33.66 ± 4.083 
years) and its high prevalence (41.6%) were beyond our expec-
tations. These young patients exhibited more frequent and 
significant clinical characteristics, risk factors and complica-
tions than usual adult diabetic patients. We conclude that female 
person, positive family history of diabetes mellitus, BMI 
(obesity), longer duration of diabetes, lack of physical exercise, 
physical inactivity, HbA1c levels >7% (especially ≥8%), hyper-
tension, and poor glycaemic control are important risk factors 
for early-onset diabetes.   Early identification and screening of 
at-risk young adults is crucial. Routine screening of adults aged 
19–40 years, community-based risk-awareness campaigns, and 
lifestyle counselling promoting healthy diet and physical activi-

ty can facilitate timely detection, improve management, and 
reduce the long-term burden of diabetes in this population. We 
hope these findings will provide evidence to guide effective 
strategies for enhancing diabetes care in primary healthcare 
settings in our country.
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We can observe that among the early-onset group (35.1%, 27) 
the use of insulin is predominant than usual-onset group 
(23.1%, 25). Oral hypoglycemic medication was the predomi-
nant regimen with the both groups receiving this treatment. The 
most common co-morbidities in these diabetic patients were 
hypertension and dyslipidemia. But we did not get any signifi-
cant association of these co-morbidities with age of onset of 
DM. The scenario of using antihypertensive and antilipid drugs 
are almost same in both groups (Table V).

Discussion
Prevalence of type-2 diabetes diagnosed at young ages varies 
according to researchers and regions. One study performed in 
Mexicans showed that the prevalence of diabetes diagnosed at 
less than 40 years of age was 14%.13 According to a study by 
Hillier and Pedula, the prevalence of diabetes diagnosed at less 
than 45 years of age was 11.4%. In a study in Korea the preva-
lence of diabetes diagnosed at less than 40 years of age was 
31.1%.41-42

South Asians in general, and Asian Indians in particular, have 
higher risk of type 2 diabetes compared with white Europeans, 
and a younger age of onset.43 In India, studies show a wide 
range of prevalence from 17.2% to 39.2% of early onset DM.44 
Study conducted in Pakistan shows the high prevalence of type 
2 diabetes (57.3%) among young adults (15–35 years) aligns 
with the Second National Diabetes Survey of Pakistan, which 
reported the highest provincial diabetes prevalence (32.2%) in 
Sindh, suggesting unique regional pathophysiological mecha-
nisms may be at play.45 In our study we got 41.6% adult 
early-onset type-2 DM patients and 58.4% usual-onset patients. 
One study in our country reported that 15.3% of patients with 
diabetes were 40 years or below.3  Another study reported that 
15% of patients with diabetes were below 40 years and implies 
that diabetes starts at a much younger age in the Bangladeshi 
population compared to, e.g. European countries.46 We got a 
much higher frequency of early-onset group and it is really 
worrying. This clearly indicates that the burden of young 
diabetes is rapidly increasing in our country. This result is quite 

different from our expectation. This increasing prevalence of 
diabetes in South Asians is multifactorial – due to both biologic 
and lifestyle factors, with urbanization and immigration playing 
a large role. South Asians have increased visceral adiposity and 
insulin resistance, impaired β-cell function, and a genetic 
predisposition to diabetes which culminates in a markedly 
increased risk of diabetes.47–49

We found the mean age at the time of diagnosis of diabetes of 
our early-onset group was 33.66 ± 4.083 years and that for 
usual-onset group was 49.24 ± 6.905 years.  In a Chinese study 
they found the mean age at diagnosis of diabetes was 32.96 ± 
5.40 years, which is similar to our study.30 In a study conducted 
in Korea reported the mean age of young group (they defined 
early-onset group as young group) was 31.80 ± 6.40 which is 
compatible with our study. In our study we found a slight higher 
ratio in female than male (51.9% vs 48.1%) in early-onset DM 
group, but a higher ratio in male than female (59.3% vs 40.7%) 
in usual-onset DM group. Logistic regression models of 
multivariate analysis after adjusting potential confounding 
factors we found that female person, higher education and 
positive history of hypertension are important risk factors for 
early-onset DM. In that Korean study, they found the rate of 
males was higher in the young group compared with the older 
group.42 

We found that the majority participants were residing in rural 
areas both in early-onset and usual-onset DM group. This could 
be due to the fact that we conducted the study in two tertiary 
level hospitals, of them one is situated in rural area. The another 
is also situated in such an urban area that is very approachable 
for the nearing rural people. In our study educational status 
showed significant association with age groups of onset of DM. 
In case of early-onset group, diabetes was significantly higher 
in relatively educated patients (SSC passed and graduated 
patients) than usual-onset group. It gave a reflection that 
educated people come for diabetes care in hospitals in large 
proportion and the incidence of diabetes mellitus is increasing 
among the educated people in early age may be due to their 
lifestyle. We did not find any study result that shows the relation 
of age of onset of diabetes with educational status in our 
country, so we cannot compare our result. In this study it is 
observed that 66.2% in the early-onset group had a positive 
family history of diabetes mellitus, which was higher than usual 
onset group (55.6%).  Another study showed a positive family 
history of diabetes mellitus was 61.5% in the early-onset group 
and 34.9% in usual-onset group.42 This result is almost similar 
with us for early-onset group.

One study in India found that prevalence of DM was signifi-
cantly higher among subjects who had light grade physical 
activity compared to moderate and heavy grade activity.50 This 
finding is almost same with the present study. In this study it 
was observed that only 6.5% participants did regular physical 
exercise and 93.5% participants did not do any type of exercise. 
According to age of onset of DM only 7.8% participants in 
early-onset group and 5.6% in usual-onset group did regular 
physical exercise. The scenario of exercise done by the patients 
is really worrying. When we tried to find the relationship of 
type of physical activity with the onset group of diabetes, we 

found that majority of the participants were in light intensity 
group, 93.5% in early-onset group and 96.3% in usual-onset 
group. We observed that there was no significant difference 
between the two groups. Because both groups comprised 
almost equal unawareness and negligence about exercise and 
physical activity. The present study is consistent with those of 
previous studies that reported that changes in diet and reduced 
physical activity have led to a fast-growing obese population 
and an increase in the prevalence and incidence of diabetes in 
younger persons.42, 51-53

Duration of diabetes showed significant difference between the 
patients of early-onset and usual-onset DM in our study. The 
patients with duration of diabetes 10-20 years and >20 years 
were significantly associated with early-onset DM. We found 
the mean BMI of the study subjects was 26.49 ± 3.85 kg/m2. 
One study conducted in our country also found almost same 
result (mean BMI 26.5 ± 4.2 kg/m2) like us.3 According to BMI 
classification we did not get any patient of underweight group. 
When we compared BMI categories with age of onset of DM, 
we got most of the participants in obese group. However, we 
got 61.0% obese participants in early-onset group and 60.2% 
obese participants in usual-onset group without any significant 
difference. Like us Kim et al. also observed no difference in 
BMI according to age of onset, and the maximal BMI was 
higher in the young group compared with the older group.42 
They stated that among persons with a positive family history 
of diabetes, the disease is known to occur earlier, and obesity 
has been reported to play a key role in its early onset. Shim et 
al. reported that diabetes occurred more earlier when persons 
had a family history of diabetes or a genetic predisposition to 
beta cell dysfunction along with associated insulin resistance, 
such as obesity.54 These results are concordant with those of the 
present study, which showed that the young group had a higher 
rate of positive family history of diabetes, higher maximal BMI 
than the older group. However, we observed no difference in 
BMI according to age of onset.

When we analyze the age of onset with the three HbA1c catego-
ries (≥8, 6.5-7.9 and <6.5), we found that majorities of the 
participants were in poor glycaemic group (HbA1c ≥8%) both 
in early-onset group and usual-onset group. We found increas-
ing HbA1c categories had a significant higher frequency of 
patients compared with the lower category of HbA1c in both 
early-onset (6.5% vs 10.4% vs 83.1%) and usual-onset DM 
groups (5.6% vs 26.9% vs 67.6%). The glycaemic control was 
significantly poor in early-onset group (83.1%) than in 
usual-onset group (67.6%). Fasting blood glucose was signifi-
cantly high in early-onset group than usual-onset group in our 
study. Blood glucose 2 hours after breakfast, systolic blood 
pressure, diastolic blood pressure and lipid profile did not show 
any significant difference. These findings are also consistent 
with other studies.30,42 We found hypertension was significantly 
high in usual-onset DM than early-onset DM.  Dyslipidemia 
was present in a higher rate in both groups without significant 
difference. We observed hypertriglyceridemia in both groups 
with higher level in early-onset group than usual-onset group. 
Kim et al. described higher fasting and postprandial glucose 
levels, higher HbA1c, and higher HOMA-IR in young group 
compared with the older group.42

We found that micro-vascular complications were more 
frequent in early-onset group and macro-vascular complica-
tions were more frequent in usual-onset group. Among the 
complications peripheral neuropathy was the most frequent 
complications in both groups. Coronary heart disease and 
nephropathy were also highly frequent among the participants.  
When we compared all the vascular complications individually 
in both groups, we found that all the vascular complications 
were more in usual-onset group except peripheral neuropathy.  
We found that the absolute risk for diabetes complications was 
small among early-onset subjects with short diabetes duration 
as manifested by the low complication frequency. These 
subjects, however, have an extremely high lifetime risk of the 
long disease duration and exposure to the hyperglycemic 
environment and its associated atherogenic risk factors. Song 
and Hardisty demonstrated that despite the young age, early 
onset cohort possessed adverse cardiovascular risk profile 
characterized by multiple risk factor clustering (obesity, hyper-
tension, dyslipidemia) and suboptimal glycaemic control which 
mirrored the findings from other studies.11,27,55,56  In their study, 
vast majority (>90%) of early onset subjects with short diabetes 
duration were either overweight or obese. Obesity is known to 
accentuate the lifetime risk for CVD in diabetes. These findings 
are consistent with us.

We observed that about 76.7% of our total participants were on 
antidiabetic treatment following different regimens. Insulin was 
more common among the early-onset group than usual-onset 
group. Oral antidiabetic drug was the predominant regimen 
with the both groups receiving anti-diabetic treatment. In our 
study we observed, younger patients often faced multiple 
barriers to early diagnosis and effective management. Low risk 
perception, limited awareness of symptoms, fear or misconcep-
tions about insulin therapy, lifestyle constraints, work and 
family commitments, and financial limitations contributed to 
delayed care, poor glycemic control, and late initiation of 
insulin therapy. Addressing these barriers through targeted 
education, patient-centered counselling, and accessible screen-
ing programs is essential to improve outcomes in younger 
adults. In our study although 60.0% of participants were hyper-
tensive, only 44.3% were taking antihypertensive medications. 
Similarly, while 78.4% had dyslipidemia, just 19.5% received 
antilipid drugs. When we compared the 2 groups of age of onset 
of DM we found that the scenario of using antihypertensive and 
antilipid drugs were almost same in both groups.  

Conclusions
The early onset of type 2 diabetes in our study (33.66 ± 4.083 
years) and its high prevalence (41.6%) were beyond our expec-
tations. These young patients exhibited more frequent and 
significant clinical characteristics, risk factors and complica-
tions than usual adult diabetic patients. We conclude that female 
person, positive family history of diabetes mellitus, BMI 
(obesity), longer duration of diabetes, lack of physical exercise, 
physical inactivity, HbA1c levels >7% (especially ≥8%), hyper-
tension, and poor glycaemic control are important risk factors 
for early-onset diabetes.   Early identification and screening of 
at-risk young adults is crucial. Routine screening of adults aged 
19–40 years, community-based risk-awareness campaigns, and 
lifestyle counselling promoting healthy diet and physical activi-

ty can facilitate timely detection, improve management, and 
reduce the long-term burden of diabetes in this population. We 
hope these findings will provide evidence to guide effective 
strategies for enhancing diabetes care in primary healthcare 
settings in our country.
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We can observe that among the early-onset group (35.1%, 27) 
the use of insulin is predominant than usual-onset group 
(23.1%, 25). Oral hypoglycemic medication was the predomi-
nant regimen with the both groups receiving this treatment. The 
most common co-morbidities in these diabetic patients were 
hypertension and dyslipidemia. But we did not get any signifi-
cant association of these co-morbidities with age of onset of 
DM. The scenario of using antihypertensive and antilipid drugs 
are almost same in both groups (Table V).

Discussion
Prevalence of type-2 diabetes diagnosed at young ages varies 
according to researchers and regions. One study performed in 
Mexicans showed that the prevalence of diabetes diagnosed at 
less than 40 years of age was 14%.13 According to a study by 
Hillier and Pedula, the prevalence of diabetes diagnosed at less 
than 45 years of age was 11.4%. In a study in Korea the preva-
lence of diabetes diagnosed at less than 40 years of age was 
31.1%.41-42

South Asians in general, and Asian Indians in particular, have 
higher risk of type 2 diabetes compared with white Europeans, 
and a younger age of onset.43 In India, studies show a wide 
range of prevalence from 17.2% to 39.2% of early onset DM.44 
Study conducted in Pakistan shows the high prevalence of type 
2 diabetes (57.3%) among young adults (15–35 years) aligns 
with the Second National Diabetes Survey of Pakistan, which 
reported the highest provincial diabetes prevalence (32.2%) in 
Sindh, suggesting unique regional pathophysiological mecha-
nisms may be at play.45 In our study we got 41.6% adult 
early-onset type-2 DM patients and 58.4% usual-onset patients. 
One study in our country reported that 15.3% of patients with 
diabetes were 40 years or below.3  Another study reported that 
15% of patients with diabetes were below 40 years and implies 
that diabetes starts at a much younger age in the Bangladeshi 
population compared to, e.g. European countries.46 We got a 
much higher frequency of early-onset group and it is really 
worrying. This clearly indicates that the burden of young 
diabetes is rapidly increasing in our country. This result is quite 

different from our expectation. This increasing prevalence of 
diabetes in South Asians is multifactorial – due to both biologic 
and lifestyle factors, with urbanization and immigration playing 
a large role. South Asians have increased visceral adiposity and 
insulin resistance, impaired β-cell function, and a genetic 
predisposition to diabetes which culminates in a markedly 
increased risk of diabetes.47–49

We found the mean age at the time of diagnosis of diabetes of 
our early-onset group was 33.66 ± 4.083 years and that for 
usual-onset group was 49.24 ± 6.905 years.  In a Chinese study 
they found the mean age at diagnosis of diabetes was 32.96 ± 
5.40 years, which is similar to our study.30 In a study conducted 
in Korea reported the mean age of young group (they defined 
early-onset group as young group) was 31.80 ± 6.40 which is 
compatible with our study. In our study we found a slight higher 
ratio in female than male (51.9% vs 48.1%) in early-onset DM 
group, but a higher ratio in male than female (59.3% vs 40.7%) 
in usual-onset DM group. Logistic regression models of 
multivariate analysis after adjusting potential confounding 
factors we found that female person, higher education and 
positive history of hypertension are important risk factors for 
early-onset DM. In that Korean study, they found the rate of 
males was higher in the young group compared with the older 
group.42 

We found that the majority participants were residing in rural 
areas both in early-onset and usual-onset DM group. This could 
be due to the fact that we conducted the study in two tertiary 
level hospitals, of them one is situated in rural area. The another 
is also situated in such an urban area that is very approachable 
for the nearing rural people. In our study educational status 
showed significant association with age groups of onset of DM. 
In case of early-onset group, diabetes was significantly higher 
in relatively educated patients (SSC passed and graduated 
patients) than usual-onset group. It gave a reflection that 
educated people come for diabetes care in hospitals in large 
proportion and the incidence of diabetes mellitus is increasing 
among the educated people in early age may be due to their 
lifestyle. We did not find any study result that shows the relation 
of age of onset of diabetes with educational status in our 
country, so we cannot compare our result. In this study it is 
observed that 66.2% in the early-onset group had a positive 
family history of diabetes mellitus, which was higher than usual 
onset group (55.6%).  Another study showed a positive family 
history of diabetes mellitus was 61.5% in the early-onset group 
and 34.9% in usual-onset group.42 This result is almost similar 
with us for early-onset group.

One study in India found that prevalence of DM was signifi-
cantly higher among subjects who had light grade physical 
activity compared to moderate and heavy grade activity.50 This 
finding is almost same with the present study. In this study it 
was observed that only 6.5% participants did regular physical 
exercise and 93.5% participants did not do any type of exercise. 
According to age of onset of DM only 7.8% participants in 
early-onset group and 5.6% in usual-onset group did regular 
physical exercise. The scenario of exercise done by the patients 
is really worrying. When we tried to find the relationship of 
type of physical activity with the onset group of diabetes, we 

found that majority of the participants were in light intensity 
group, 93.5% in early-onset group and 96.3% in usual-onset 
group. We observed that there was no significant difference 
between the two groups. Because both groups comprised 
almost equal unawareness and negligence about exercise and 
physical activity. The present study is consistent with those of 
previous studies that reported that changes in diet and reduced 
physical activity have led to a fast-growing obese population 
and an increase in the prevalence and incidence of diabetes in 
younger persons.42, 51-53

Duration of diabetes showed significant difference between the 
patients of early-onset and usual-onset DM in our study. The 
patients with duration of diabetes 10-20 years and >20 years 
were significantly associated with early-onset DM. We found 
the mean BMI of the study subjects was 26.49 ± 3.85 kg/m2. 
One study conducted in our country also found almost same 
result (mean BMI 26.5 ± 4.2 kg/m2) like us.3 According to BMI 
classification we did not get any patient of underweight group. 
When we compared BMI categories with age of onset of DM, 
we got most of the participants in obese group. However, we 
got 61.0% obese participants in early-onset group and 60.2% 
obese participants in usual-onset group without any significant 
difference. Like us Kim et al. also observed no difference in 
BMI according to age of onset, and the maximal BMI was 
higher in the young group compared with the older group.42 
They stated that among persons with a positive family history 
of diabetes, the disease is known to occur earlier, and obesity 
has been reported to play a key role in its early onset. Shim et 
al. reported that diabetes occurred more earlier when persons 
had a family history of diabetes or a genetic predisposition to 
beta cell dysfunction along with associated insulin resistance, 
such as obesity.54 These results are concordant with those of the 
present study, which showed that the young group had a higher 
rate of positive family history of diabetes, higher maximal BMI 
than the older group. However, we observed no difference in 
BMI according to age of onset.

When we analyze the age of onset with the three HbA1c catego-
ries (≥8, 6.5-7.9 and <6.5), we found that majorities of the 
participants were in poor glycaemic group (HbA1c ≥8%) both 
in early-onset group and usual-onset group. We found increas-
ing HbA1c categories had a significant higher frequency of 
patients compared with the lower category of HbA1c in both 
early-onset (6.5% vs 10.4% vs 83.1%) and usual-onset DM 
groups (5.6% vs 26.9% vs 67.6%). The glycaemic control was 
significantly poor in early-onset group (83.1%) than in 
usual-onset group (67.6%). Fasting blood glucose was signifi-
cantly high in early-onset group than usual-onset group in our 
study. Blood glucose 2 hours after breakfast, systolic blood 
pressure, diastolic blood pressure and lipid profile did not show 
any significant difference. These findings are also consistent 
with other studies.30,42 We found hypertension was significantly 
high in usual-onset DM than early-onset DM.  Dyslipidemia 
was present in a higher rate in both groups without significant 
difference. We observed hypertriglyceridemia in both groups 
with higher level in early-onset group than usual-onset group. 
Kim et al. described higher fasting and postprandial glucose 
levels, higher HbA1c, and higher HOMA-IR in young group 
compared with the older group.42

We found that micro-vascular complications were more 
frequent in early-onset group and macro-vascular complica-
tions were more frequent in usual-onset group. Among the 
complications peripheral neuropathy was the most frequent 
complications in both groups. Coronary heart disease and 
nephropathy were also highly frequent among the participants.  
When we compared all the vascular complications individually 
in both groups, we found that all the vascular complications 
were more in usual-onset group except peripheral neuropathy.  
We found that the absolute risk for diabetes complications was 
small among early-onset subjects with short diabetes duration 
as manifested by the low complication frequency. These 
subjects, however, have an extremely high lifetime risk of the 
long disease duration and exposure to the hyperglycemic 
environment and its associated atherogenic risk factors. Song 
and Hardisty demonstrated that despite the young age, early 
onset cohort possessed adverse cardiovascular risk profile 
characterized by multiple risk factor clustering (obesity, hyper-
tension, dyslipidemia) and suboptimal glycaemic control which 
mirrored the findings from other studies.11,27,55,56  In their study, 
vast majority (>90%) of early onset subjects with short diabetes 
duration were either overweight or obese. Obesity is known to 
accentuate the lifetime risk for CVD in diabetes. These findings 
are consistent with us.

We observed that about 76.7% of our total participants were on 
antidiabetic treatment following different regimens. Insulin was 
more common among the early-onset group than usual-onset 
group. Oral antidiabetic drug was the predominant regimen 
with the both groups receiving anti-diabetic treatment. In our 
study we observed, younger patients often faced multiple 
barriers to early diagnosis and effective management. Low risk 
perception, limited awareness of symptoms, fear or misconcep-
tions about insulin therapy, lifestyle constraints, work and 
family commitments, and financial limitations contributed to 
delayed care, poor glycemic control, and late initiation of 
insulin therapy. Addressing these barriers through targeted 
education, patient-centered counselling, and accessible screen-
ing programs is essential to improve outcomes in younger 
adults. In our study although 60.0% of participants were hyper-
tensive, only 44.3% were taking antihypertensive medications. 
Similarly, while 78.4% had dyslipidemia, just 19.5% received 
antilipid drugs. When we compared the 2 groups of age of onset 
of DM we found that the scenario of using antihypertensive and 
antilipid drugs were almost same in both groups.  

Conclusions
The early onset of type 2 diabetes in our study (33.66 ± 4.083 
years) and its high prevalence (41.6%) were beyond our expec-
tations. These young patients exhibited more frequent and 
significant clinical characteristics, risk factors and complica-
tions than usual adult diabetic patients. We conclude that female 
person, positive family history of diabetes mellitus, BMI 
(obesity), longer duration of diabetes, lack of physical exercise, 
physical inactivity, HbA1c levels >7% (especially ≥8%), hyper-
tension, and poor glycaemic control are important risk factors 
for early-onset diabetes.   Early identification and screening of 
at-risk young adults is crucial. Routine screening of adults aged 
19–40 years, community-based risk-awareness campaigns, and 
lifestyle counselling promoting healthy diet and physical activi-

ty can facilitate timely detection, improve management, and 
reduce the long-term burden of diabetes in this population. We 
hope these findings will provide evidence to guide effective 
strategies for enhancing diabetes care in primary healthcare 
settings in our country.
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