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Abstract

Introduction: Estimates by International Diabetes Federation in 2019 showed that 77 million
individuals had diabetes in India. The early onset Type II diabetes is a prevalent disease among
Indians which is understudied. The registry of youth-onset diabetes in India (YDR) has reported
that over 25% of youth-onset type 2 diabetes were of age less than 25 years and over 57% were
either overweight or obese and over 70% had HbA1C of more than 9% indicating poor control.
The complications and severity of diabetes and hypertension is more in lean apparently healthy
individuals.

Objectives: To study the biophysical characteristics of early onset diabetics (onset <40 years —
group I) and compare with late onset type Il diabetics (onset >40 years — group II) with short
duration of onset.

Materials & Methods: Diabetics attending the Non Communicable Diseases out patient’s
department in Mahathma Gandhi Memorial Government Hospital, Trichy for routine check-up
were included in this study. All the subjects were not having any chronic complications of diabetes
(nephropathy, neuropathy, retinopathy etc). Subjects were selected without history of ketoacidosis
and on oral hypoglycaemics only. Blood samples were collected in appropriate vacutainers for the
estimation of Fasting Blood Glucose, Post Prandial Blood Glucose, Total Cholesterol, Serum Urea
and Serum Creatinine. Estimation was done photometrically using suitable reagents. For all the
subjects the urine was tested for urine sugar and protein which was negative at the time of
examination.

Results: Total number of subjects were 116 out of which 37 were males and 79 were females. 52
% of group I induviduals had family history of diabetes whereas only 39% of group II had family
history. Hypertension was present in 78% of group I induviduals and it was 56% in group II. The
mean diabetes duration is about 3.7 years and mean BMI is 27.13. The total number of subjects
under group I were 54 out of which there were 35 females and 19 males. In group II total number
of subjects were 62 of which 44 were females and 18 were males. Obesity related disorders like
dyslipidaemia, thyroid disorders were present in preobese category only in early onset diabetics
including one cardiovascular disease, whereas dyslipidemia and thyroid disorder were distributed
almost equally in all categories of BMI in normal onset diabetics. The hypertensives in the group
I was more when compared with group II and the mean arterial pressure was comparably higher
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in group I (Fig: 4). Also, cholesterol and creatinine levels were found to be lower in early diabetics
than late onset diabetes.

Conclusion: The range of diabetes subgroups is becoming even more diverse in terms of
association with other clinical conditions such as hypertension, thyroid dysfunction and other
hormonal disturbances especially in early-onset multigenerational diabetes with genetic
predisposition. The recent trend of normal or low BMI but metabolically obese is prevailing.
Hence the disease is multifactorial and the progress is different in each individual.
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided original

work is properly credited.

Introduction

Estimates by International  Diabetes
Federation in 2019 showed that 77 million
individuals had diabetes in India [1]. The
India State-Level Disease Burden Initiative
Diabetes study collaborators [2]. reported
that the prevalence of diabetes is 65.0 million
in the year 2016. According to this report,
Tamil Nadu had the highest prevalence in
2016, followed by Kerala, Delhi, Punjab,
Goa, and Karnataka and more in lower socio-
economic states. [3]. Increased truncal fat
despite normal or low BMI is associated with
hyperinsulinaemia and insulin resistance
[3,4].

The registry of youth-onset diabetes in India
(YDR) has reported that over 25% of youth-
onset type 2 diabetes were of age less than 25
years [5]. Most of these patients belonged to
the high socioeconomic group, over 57%
were either overweight or obese and over
70% had HbA1C of more than 9% indicating
poor control. [6]. The early onset Type II
diabetes is a prevalent disease among Indians
which is understudied and is on rise as
indicated by the cohort studies, the ICMR-
INDIAB cohort (Indian Council of Medical
Research-India Diabetes Study) [4] and the
DMDSC cohort (Dr Mohan’s Diabetes
Specialties Centre) [7].

The predisposition of early onset diabetes
among Indian population is increasing as the
parents of the individuals are being type 2
diabetics, pattern of food intake, decreased
physical activity and also  genetic
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predisposition of low beta cell function. [8,9].
The recent trend of normal or low BMI but
metabolically obese is prevailing [10]. The
metabolism is different in different
individuals sometimes irrespective of obesity
[11,12]. Moreover, the complications and
severity of diabetes and hypertension is more
in lean apparently healthy individuals. Hence
the disease is multifactorial and the progress
is different in each individual [13].

Aim

To study the biophysical characteristics of
early onset type Il diabetics (onset <40 years)
and compare with late onset type II diabetics

(onset >40 years ) with short duration of
onset ( 5 years)

Methods

Diabetics attending the Non Communicable
Diseases out patient department in Mahathma
Gandhi Memorial Government Hospital,
Trichy for routine check-up were included in
this study. The data of these non-migrant
native subjects was retrospectively collected
from the OP registry. The diagnosis of
diabetes type I was made according to WHO
criteria based on Fasting and Postprandial
blood sugar. All the subjects were not having
any chronic complications of diabetes
(nephropathy, neuropathy, retinopathy etc).

Subjects were selected without history of
ketoacidosis and on oral hypoglycaemics
only. For all the subjects the urine were tested
for urine sugar and protein which was
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negative at the time of examination. Blood
samples were collected in appropriate
vacutainers for the estimation of Fasting
Blood Glucose, Post Prandial Blood Glucose,
Total Cholesterol, Serum Urea and Serum
Creatinine. The biochemical parameters were
analysed in automated autoanalysers
photometrically using respective standard
reagents.

Statistical Analysis

Patients were classified into 2 categories
based on onset of diabetes as early onset
diabetics (onset < 40 years) with normal
onset type II diabetics (onset > 40 years these
2 categories will be called group I and group
IT respectively. All the patients were of age
less than or equal to 50 years.

Data analysis was carried out using the
Statistical Package for Social Sciences
(SPSS) program and the results were
tabulated as descriptive information (i.e.,
frequency, percentage, mean and standard
deviation) and comparison of continuous
variables between groups are shown as box
plots.

Results

Total number of subjects were 116 out of
which 37 were males and 79 were females.52
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% of group I induviduals had family history
of diabetes whereas only 39% of group II had
family history Hypertension was present in
76% of group I induviduals and it was 56%
in group II. The mean diabetes duration was
about 3.7 years and mean BMI was 27.13.
The total number of subjects under early
onset diabetes were 54 out of which there
were 35 females and 19 males. In onset
diabetes the total number of subjects were 62
of which 44 were females and 18 were males.
Obesity related disorders like dyslipidemia,
thyroid disorders were present in preobese
category only in early onset diabetics
including one cardiovascular diasease,
whereas dyslipidemia and thyroid disorder
were distributed almost equally in all
categories of BMI in normal onset diabetics.

There was not much difference (Fig: 3) in the
fasting blood sugar levels in both the groups
of diabetics whereas post prandial sugar had
a wide range in early diabetics ranging from
more than 200 to less than 300. The
hypertensives in the group with early onset
was more when compared with normal
diabetics and the mean arterial pressure was
comparably higher in early diabetics (Fig: 4).
Also, cholesterol and creatinine levels were
found to be lower in early diabetics than late
onset diabetes.

Table 1: Categorization of the groups according to BMI

<40 years (Group I) 40 — 50 years (Group II)

Non obese | Pre obese | obese | Non obese | Pre obese | obese
Total number 19 23 13 20 27 15
Females 12 17 6 12 19 13
Males 7 6 6 8 8 2
Hypothyroidism 1 1 1 2
Dyslipidaemia 1 1 1
Cardiovascular Disease 1
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Figure 1: Family History of Diabetes in both the groups
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Figure 2: Percentage of hypertensives in < 40 years and in 40 — 50 years
Table 2: Means of The Variables

Parameters <40 years (Group I) | 40 — 50 years (Group II)
Age 41.14 46.35
Dm Duration 5.4 2.18
Body Mass Index 27.0 27.18
Mean Arterial Pressure | 97.02 95.5
Fbs 154.5 153.9
Ppbs 256.5 254.14
Total Cholesterol 188.8 190.38
Urea 21.6 20.6
Creatinine 0.7 0.8
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Figure 3: Fasting and Postprandial sugar values — comparison in both the groups

MEAN ARTERIAL PRESSURE
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Figure 4: Mean Arterial Pressure in the different BMI groups

Table 3: Student T Test Comparison Between The Groups

F Sig. |t df | Sig.(2-tailed)
Age 7.657 | 0.007 | 6.836 | 114 | 0.000
Dm Duration 11.024 | 0.001 | -4.835 | 114 | 0.000
Body Mass Index 1.058 ]0.306]0.140 | 114 | 0.889
Mean Arterial Pressure | 0.001 | 0.973 | -0.639 | 114 | 0.524
Fbs 0.000 | 1.000 | -0.060 | 114 | 0.952
Ppbs 0.034 | 0.854 |-0.155|114 | 0.877
Total Cholesterol 0.116 |0.734 | 0.182 114 | 0.856
Urea 0.015 10902 |-0.925| 114 | 0.357
Creatinine 2265 [0.135]0.567 | 114 0.572
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Discussion

This study was done in a tertiary care
Government Hospital hence the data
corresponds to the urban and rural population
of lower socioeconomic status.

The prevalence of early -onset diabetes with
almost normal BMI was 24-39% amongst
Asian Indians according to the study
conducted by Moneeza K. Siddiqui et al. [8].
Previous studies have shown that family
history of diabetes greatly increased the odds
ratio for developing diabetes at an earlier age
[9,11]. Our study also had similar finding that
diabetes family history was significantly
different between group I and group II as
shown in a south Asian study [16].
Hypertension and diabetes were associated
with common risk factors, including obesity,
lipid profile and BP. Also, as both are
predisposing factors of metabolic syndrome,
both occur together in individuals [11-13].

Moreover, Prehypertension is associated with
increased cardiovascular risk and insulin
resistance [14,15]. San Antonio Heart Study
had shown that individuals with
prehypertension are at greater risk of diabetes
than those with normal BP [15] In particular,
a BP of 130-139/85-89 mmHg was
associated with incident type 2 diabetes,
indicating that prehypertension subcategories
may differ in diabetes risk. [14,15]. In
concurrence with this, our study also found
that the occurrence of hypertension was 78 %
and 58% among group I and II diabetes
patients. Although the clinical impact of
these BP categories requires further analysis,
active BP control in the former subcategory
should be considered to reduce the
development of diabetes.

These findings indicate the importance of
glucose surveillance in both prehypertensive
and hypertensive subjects. A number of
studies have investigated the association of
this thin—fat phenotype with diabetes risk
[16-18]. In concurrence with this in our study
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the preobese group developed cardiovascular
disease & dyslipedimia. A population-based
cross-sectional study [19] showed that early-
onset diabetes group had lower systolic blood
pressure (SBP), total cholesterol, low density
lipoprotein cholesterol, 2-hour post prandial
blood glucose and urine albumin creatinine
ratio. There was no significant difference in
body mass index whereas we observed a
slightly lower BMI in group L.

Conclusion

A remarkable increase in the prevalence of
early- onset diabetes has become a global
trend especially in India. Early onset diabetes
is a complicated, heterogeneous disease
which outranges usual classification of type I
or type 2 diabetes. Diabetes is being
associated with other clinical conditions such
as hypertension, thyroid dysfunction and
other hormonal disturbances especially in
early- onset mutigenerational diabetes with
genetic predisposition.

Early onset diabetes is a high-risk condition
with significant risks of developing
premature micro-vascular and macrovascular
complications.

Larger cohort studies should be conducted to
conclude the changes occurring in early onset
diabetics. Genetic studies can throw some
light on the etiopathogenesis of early onset
diabetics. Since the complications are more
and the burden of the disease is increasing,
screening appropriate individuals for early
diagnosis of diabetes, associated clinical
conditions and identification of
complications will lead to suitable
optimization of medical care. Thus,
preventive measures and disease modifying
drugs are to be explored.
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