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ABSTRACT

Worldwide, the incidence of obesity causing the incidence of diabetes has been increasing in young adults. This has 
resulted in an epidemic of diabetes among the young in several countries, which earlier used to be just a disease 
more common in adults around 30-40 years of age or beyond. Adolescents nowadays are not involved in any outdoor 
activities or sports, are eating more junk foods rather than healthy and fibrous foods, spending more time on gadgets, 
sitting in one place, there is no movement at all, and are experiencing more psychological disturbances because of 
stress, pressure from peers and parents. In obesity, there is an increase in fat deposition in the body which is directly 
linked with an increase in insulin resistance, which is one of the causative factor of Type II diabetes Mellitus. Another 
reason which also causes obesity induced Type II Diabetes Mellitus is disturbance in beta-cell function of the pancreas. 
This issue has become one of the most severe problems worldwide and is also one of the issues which can be easily 
controlled just by spreading awareness, making people realise the importance of prevention and motivating them 
to actively act against it. Weight loss is one of the major steps in curbing the initiation of diabetes mellitus in young 
adults.

One of the most important reasons for preventing this is that during adolescence, usually obesity induced diabetes 
remains asymptomatic, but as they grow in age, there is an increase in the chances of getting severe symptoms as well 
as an increase in the chance of complications and acquiring severe diseases.
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INTRODUCTION

Increase in body weight which occurs due to abnormal 
growth of fat in the body can be termed as obesity. The 
abnormal growth either from increased size of the fat 
cell or number of the fat cell or both [1]. In obesity, there 
is an increase in weight and Body Mass Index (BMI). 
When BMI is more than 30 kilogram per meter cube, the 
person is considered obese [2]. 

Body mass index is basically Weight-for-Height 
measurement, which is frequently used to define humans 
as Underweight, Overweight, or Obese [1]. 

Increased blood sugar can be characteristic of a condition 

called Diabetes mellitus. It is mainly of two types:

Type 1 Diabetes Mellitus,

Type 2 Diabetes Mellitus [3]. 

In Type I Diabetes Mellitus (DM), we can observe a 
decrease in the amount of insulin along with the loss 
of beta-pancreatic cells. It is mainly an autoimmune 
disorder. In Type II Diabetes Mellitus mainly, there is 
insulin resistance and an insufficient response of beta-
pancreatic cells [3]. Type II Diabetes mellitus was earlier 
considered to be a predominantly adult disease with 
the target age group being the elderly and middle age. 
Diabetes onset after the age of 30 or 40 years has been 
utilized to differentiate between both the subtypes of 
diabetes in both clinically as well as research studies. 
However, recent times have noted an upward slope in 
the prevalence of Type II DM in adolescents [4]. This has 
become more and more common in recent decades due 
to sedentary lifestyle and unhealthy foods.

Obesity has been one of the commonest reasons for 
increased risk of Type II Diabetes in adolescents but not 
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all of them who are obese will acquire Type II Diabetes 
Mellitus.

Objective
By writing this review article, we aim to obtain 
information related to obesity as a contributor to the 
development of Type II diabetes mellitus, especially in 
adolescents.

METHODOLOGY

NCBI, Public health med search, and the American 
Diabetes Association were used to examine as well as 
review previously published literature. This paper was 
also reviewed using Textbooks of preventive and social 
medicine as well as that of pathology. Type II diabetes 
mellitus, adolescents, obesity, and other mesh words 
were used to search the numerous sources. We were 
able to mention the further conclusion after consulting 
the relevant articles and other resources.

Incidence
There have been numerous reports indicating a major 
increase in incidence of obesity induced Type II diabetes 
mellitus in adolescents worldwide in past few decades. 
It has become an epidemic in few countries for example, 
India and U.S.A.

According to recent estimates from the National Health 
and Nutrition Examination Survey, over one-third of 
children in the United States are overweight or obese, 
with around 17% reaching obesity standards [5].

If the body mass index is found to be present in the range 
of the 85th and 95th percentiles, this implies that the 
individual may become overweight in future. However, if 
the BMI exceeds the 95th percentile, it will be classified 
as overweight (Figure 1) [6].

In USA, the overweight rates in adolescents between age 
12-19 year olds are approximately 15.5% [6].

In the United States, roughly 12.7 million children and 
teenagers are obese [7].

Few cases are also being noted in United Kingdom. 
As noted by eminent Dr Abbas Ali, an overwhelming 
number of cases of diabetes have been noted in children 
and young adults since the beginning of 1990s, as the 
rate of obesity has increased fast [8]. He also stated that 
obesity increases the rate of diabetes in these young 
adults by 4 times [8].

According to the International Diabetes Federation [IDF], 
diabetes affects 1.1 million children and adolescents 
aged 14 to 19. In India, the proportion of pre-diabetes 
and diabetes was 12.3% and 8.4%, among young 
adults accordingly [7]. BMI and sub-scapular skin-fold 
thickness are two crucial indicators of diabetes mellitus 
as well as prediabetes in teenagers. It is more common in 
young obese girl than young boy [7].

Etiology [9]
The etiology included in causation of diabetes includes 2 
factors and they are: 

Modifiable factors: These are the variables that can be 
changed. They are mainly environmental in nature and 
include aspects of nutrition and lifestyle.

Non- modifiable factors: These are inherently 
irreversible and are primarily present from birth.

Non-modifiable factors
This contains three significant factors that are the 
primary causes of Type 2 Diabetes Mellitus. Intrauterine 
exposure, family history, and ethnicity are those three 
aspects.

Intrauterine exposure is the most prominent of these 
three attributes.

Modifiable factors
These factors are usually the ones which can easily be 
controlled by humans. An individual's lifestyle is a self-
sufficient component that can be changed by the persons 
themselves.

Out of all the most important is Obesity and overweight. 

Figure 1: The graph showing prevalence of obesity in different age groups over a specific time period [6].
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Obesity is linked as it causes rise in the resistance 
to insulin which inadvertently causes increased 
concentration of free fatty. The increase in free fatty 
acids acts as a promoter of lipolytic activity, which is also 
an important factor in contributing to diabetes mellitus.

PCOS (polycystic ovarian syndrome) also acts as a 
contributor to type II DM in adolescent girls. 

Obesity is commonly related with PCOS. It's an endocrine 
condition linked to poor reproductive health. It's also 
linked to insulin resistance, regardless of fat [10]. 

Pathophysiology
The most common factor causing type II diabetes in 
adolescents is obesity. 

The clear pathogenesis of this is not very known.

The pathology involved in occurrence of type II diabetes 
is intricate and consists of range of risk factors like 
genetic and environmental. These are vital in causing 
malfunctioning of beta cells along with increased hepatic 
and muscular insulin resistance [11].

Early onset of type II diabetes appears to contribute to 
a heightened risk of illness and death rates during life's 
peak years [11,12].

In ideal conditions, there is a state of equilibrium 
between the amount of insulin secreted by pancreatic 
cells and the sensitivity of various body organs and 
tissues to insulin [13].

A decrease in sensitivity to insulin must be counteracted 
by equal increase in secretion for maintaining ideal 
glucose tolerance. In majority of the teenagers, obesity 
results in reduction in insulin sensitivity due to which insulin 
is secreted in higher amounts for compensation [13].

In comparison to non-obese young adults, obese 
adolescents have approximately 40% lesser amount of 
insulin-stimulated glucose metabolism and as a result 
they are usually hyper insulin emic (Figure 2) [14].

The Mechanisms involved in these are:

Inflammation
This is one of the crucial components of the obesity-
diabetes connection. Obesity-related chronic low-
grade inflammation promotes and anticipates diabetes, 
according to many studies [16].

The most frequent and significant inflammatory marker 
seen in obese children which induces diabetes is 
C-reactive proteins (CRP) [16].

Another inflammatory marker which also shows a 
connection is Adiponectin. This is mainly related to 
insulin resistance and inflammation [16].

In a study conducted in North India focusing on 
participants in the age group of 14 to 25 years, CRP levels 
were found to be elevated in about 21.8% of subjects 
who were overweight and 24.5% of the subjects who 
had a high percentage of body fat [17].

Insulin resistance
This is closely linked to obesity and is also thought to be 
a vital precursor of DMII [18].

Fasting hyperinsulinemia, a predictive sign of insulin 
resistance, was seen in 64 percent of obese teenagers in 
India aged 14–19 years [19].

Early detection of insulin resistance can help prevent 
type II diabetes association with obesity.

Some points to be noted about insulin resistance in 
obese individuals:

It should be taken into consideration that adipose 
tissue that proliferates in the obese state, synthesises 
and secretes certain metabolites as well as signalling 
proteins. Some of these include Tumour Necrosis Factor 
(TNF-α), Leptin, and Visfatin. These metabolites change 
insulin secretion and also lead to insulin resistance [14].

Insulin resistance is linked to a high BMI and pubertal 
hormones, as well as improper fat fragmentation, 
high Free Fatty Acids, Mitochondrial dysfunction, and 
Inflammation [20].

When the pancreas can't keep up with the increased 

Figure 2: The pathophysiology of obesity leading to diabetes [15].
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insulin demands caused by insulin resistance, 
hyperglycaemia and Type II Diabetes Mellitus develop 
[20].

Metabolic syndrome
This is viewed as a collection of symptoms that include 
intolerance to glucose, hypertension, abnormally 
elevated lipid level, and central obesity along with 
insulin resistance [21].

Obese children have an increased risk of acquiring 
metabolic syndrome [22].

Though it is very commonly seen in obese adolescents, 
its role as a contributor to Type II Diabetes has not yet 
been established [18].

Body fat distribution plays an important role in 
pathogenesis of diabetes and the reasons for the same 
have been explained as follows:

Insulin resistance has been linked to a change in fat 
distribution between the subcutaneous and visceral 
locations [23].

In obese adults, if fat is present in greater amount in 
visceral locations, then there is a greater correlation 
with insulin sensitivity than it is with subcutaneous fat 
distribution [24].

Insulin resistance in obese individuals is caused by 
ectopic fat deposition in the muscles and liver, as fat 
accumulation in these areas inhibits insulin signaling. 
Therefore, there is reduced uptake of glucose in the 
muscle and consequently decline in the insulin mediated 
inhibition of glucose synthesis in liver [23].

Even in the absence of obesity fat accumulation in the 
liver is associated with insulin resistance [25,26].

It has recently been proposed that fat deposits around 
arteries can trigger an endocrine action which in turn 
will increase the development of resistance to insulin [27].

Clinical features 
The gold standard for diabetes assessment in 
youngsters is:

Presence of the hallmark symptoms of diabetes 
mellitus like increase in urination (polyuria), increased 
thirst (polydipsia) and weight loss which could not be 
explained. Additionally concentration of glucose over 
200 or equivalent to 200mg/dl in venous or capillary 
blood sample is considered [28].

Upon performing fasting glucose test, glucose 
concentration of greater or equal to 126mg/dl is 
categorized as DM [28].

When considering the oral glucose tolerance test (GTT), 
any value greater than or equal to 200mg/dl is classified 
as DM [28].

These requirements should be confirmed on a 
subsequent day by repeating the tests if there is 
no obvious hyperglycaemia with acute metabolic 
decompensation [28].

The symptoms of diabetes in adolescents can be 
classified on the basis of whether it is acute or chronic. 
When the diabetes is acute in young adults, it presents 
with glycosuria with no ketone bodies in the urine, either 
polyuria is not present or is less in amount and there 
is very little or no weight loss. When the diabetes is in 
chronic form, It presents with immoderate weight loss, 
glucose in urine along with ketone bodies and excessive 
urination [28]. 

Usually the child will not show presence of any symptoms, 
so the diagnosis is done by screening or routine check-
ups in which blood test and urine examination is done 
to check glucose. 

During adolescence, as it is mainly asymptomatic the 
severity of the disease is less, as the child gets older the 
severity and incidence of the disease increases.

Complications 
The complications that can be seen in obesity induced 
Type II Diabetes in adolescents are:

Cardiac problems are among the most widely known 
consequences associated with Diabetes Mellitus Type II. 
Important cardiac modifications include Cardiomyocyte 
metabolism changes, changes in insulin signalling in the 
heart, overall calcium management, and the initiation of 
fibrosis in cardiac muscle were all interpreted within the 
context as important cardiac modifications [29]. 

Other well-known cardiac pathology consequences 
include hyperlipidaemia, coronary artery disease, 
hypertension, and diabetic cardiomyopathy as a result of 
these difficulties [30,31].

Certain sequalae, like Chronic Kidney Disease (CKD), 
can affect the renal function [32]. In this, there is 
inadequate blood flow which occurs primarily as a result 
of excessive solute [glucose] in the blood which is also 
known Hyperglycaemia. This leads to mesangial cell 
impairment and prevents the kidney from functioning 
properly [33].

As there is an obstruction in the functioning, albumin is 
present in the urine [34].

Some other complications that can be noted is Peripheral 
neuropathy [33].

Treatment [35]
There are three types of treatment interventions:

Weight control through changes in nutrition and 
lifestyle
Treatment of Diabetes mellitus include an integration 
of the various therapies including the presence of 
various health care providers like a general physician, 
nurse specialised in diabetic care, nutritionist, fitness 
instructor along with the help of psychologists and social 
worker as and when necessary [36].

Family participation is necessary for initiating and 
maintaining the necessary lifestyle modifications for 
handling this condition [37].
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Exercise induces two mechanisms, the first one is 
enhancement of glucose uptake while the second is an 
increase in glycogen synthesis. It also addresses livers 
insulin resistance [35].

Hypoglycaemic agents
These promote insulin production, increase the 
effectiveness of metabolic action of insulin, reduce the 
amount of glucose which is being produced by the liver, 
decrease food absorption or sensitise tissue to insulin, can 
all be employed to lower the glucose level in blood [38].

Agents which are given orally includes biguanides like 
metformin, sulfonylureas, AGIs etc [38].

Biguanides like metformin improve peripheral insulin 
sensitivity while lowering hepatic glucose production. 
They also help you lose weight and enhance your lipid 
profile [38].

Sulfonylureas boost insulin secretion by increasing the 
reactivity of pancreatic cells to glycaemic stimuli [35,39].

AGIs known as alpha-glucosidase inhibitor like acarbose 
are. Complex oligosaccharide that slow the breakdown 
of carbohydrates. The main impact of these supplements 
are to decrease post meal glucose reflex [35,40].

Insulin therapy
This is given when there is no improvement on 
medication. It is given in the form of injections.

Consequences
There can be a lot of reasons due to which obesity in 
adolescents can act as a etiological factor of Type II 
Diabetes Mellitus. Some of the more common reasons 
include, but are not limited to, sedentary lifestyle, 
unhealthy food, decreased outdoor activities, and 
increased screen time due to the recent development of 
technologies [41-43]. 

There are also psychological disturbances which 
can lead to an increase in obesity in adolescents. For 
example, when there is an overweight child and he/she 
goes to school, they are teased or bullied about their 
weight. This leads to lowered self-esteem, lack of self-
worth, stress, fearfulness, and lack of confidence. This 
will subsequently cause them to eat more and more 
unhealthy foods like cakes, chocolates, etc., leading to an 
increase in weight. These children also don’t go to work 
out or play sports or involve themselves in any outdoor 
activities due to the fear of being judged by their peers. 
Lack of friends is another problem faced by such children 
[44-46].

Psychological factors can lead to emotional disturbances 
and eating disorders. This can also occur due to academic 
pressure, pressure from parents, and pressure from 
peers and friends. In teenagers nowadays, there is also a 
lack of self-esteem because of constant body shaming and 
also, teenagers are not satisfied with the way they look.

CONCLUSION

From the studies conducted on obese adolescents it 
can be concluded that obesity is a primary contributing 
factor to the incidence of Type II diabetes. In this type 
of situation, we should try to spread more awareness 
among the community. Some of the measures which can 
be adopted include telling parents about the importance 
of sports and physical exercise. Children should be 
encouraged to partake in physical activities and positive 
reinforcements or incentives can be provided for the 
accomplishment of set goals. Healthy food eating habits 
can be inculcated Rather than pressurising children, 
parents and friends should be supportive. We can also 
promote the introduction of health education with the 
aim of teaching children about the importance of sports, 
good eating habits, and the importance of not ragging or 
shaming anyone.

The most important thing is to spread awareness 
because both of these conditions are also accompanied 
simultaneously by lots of serious complications. As 
obesity induced Type II diabetes is becoming an epidemic 
in some countries, preventing it is of prime importance 
to take effective measures to do the same.
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