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ABSTRACT

The aim of the study is to explore the complex connection between excess weight and type 2
diabetes in the context of one of the leading causes of profound shifts in health in India. Both
diseases are on the rise, with 23.5% of Indian adults being overweight or obese and the
percentage of people with diabetes residing at 12.3%. The Indian population has unique aspects
of their biology that are referred to as the “Asian Indian Phenotype”. Indians are more resistant
to the effects of insulin and have greater stores of abdominal fat at most BMI levels compared to
the Western population. This review amalgamates results from several epidemiological studies. It
also examines the multilayered mechanisms of the connection of these two conditions, such as
genetic, lifestyle, and socioeconomic factors. Various strategies to curb the impact of the causal
connection of the two states are also discussed. The key pathways through which excess weight
relates to type 2 diabetes in this area are evaluated as well as their relative contributions. Those
include insulin resistance with its multiple repercussions, beta-cell dysfunction, irregular levels
of adipokines, and the ectopic presence of adipose tissue. The most impactful environmental
influences include rapid urbanization, the switch to a diet rich in energy, and physical inactivity.
The paper also draws attention to the viable strategies to mitigate the potent effect of obesity on
diabetes, such as region-specific lifestyle changes that reduced the risk by 28.5%. Finally, the
unaddressed issues are emphasized to encourage questions for subsequent cohort studies that are
the best way to accumulate data and create a comprehensive image of the situation. Such topics
for research will include the effect of the gut microflora as well as gaining epigenetic knowledge

about exposure to pollution and other environmental influences on human DNA. With the
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shifting lifestyles that this paper identified based on its review being easily identifiable, a
national implementation of targeted interventions should be prepared to help in halting this

obesity and type 2 diabetes twin epidemic.
Keywords: Obesity, 2. Type 2 Diabetes, India, Public Health, Prevention
INTRODUCTION

In recent years, the widespread development of Type II diabetes among young people has rapidly
become one of the increasingly prevalent diseases which used to affect only adults over 30. The
adverse phenomenon is probably due to a number of modern lifestyle factors affecting
adolescents in a multitude of countries. On the one hand, the sedentary lifestyle of today’s youth
manifesting itself in the lack of outdoor activities and sports combined with an unhealthy diet
containing virtually no fiber-rich products and being heavily reliant on junk food, has created a
perfect storm of health-related issues. As the inactivity is further amplified by too many hours
spent being almost immobile in a sitting position in front of electronic devices, the problem is
also one of residing psychological premises. Consequently, deadly amounts of stress caused by
too many calculative factors at once such as peer pressure, learning and performing well in
school and further on in a job subject to their parents’ ever-rising expectations, leads to a

significant increase in the obesity rate among the youth.

This in turn is an essential factor in the onset of Type II diabetes for two reasons. Firstly, the
constant accumulation of subcutaneous and visceral fat in the body is in direct correlation with
the amount of free fatty acids circulating in the bloodstream and corresponding increase in the
body’s insulin resistance. Secondly, obesity can negatively affect the role of pancreatic beta cells'
ability to meet the increasing demand for insulin manufacturing. While the issue is one of
alarming prevalence all over the globe, it is manageable due to the implementation of prevention
techniques by means of educating on the danger of the disease, as well as motivating the
prevention step. As the Type II diabetes induced by obesity is mostly asymptomatic in
adolescence, it grows more and more manifest in the youth’s ever-aging bodies by many severe
symptoms and corresponding much higher risk of acquisition of other dangerous conditions.
Thus, the aspiration to prevent it is crucial to the stability of healthcare systems worldwide in the

foreseeable future which is why we must strive to reverse it.
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Obesity and Diabetes: A Complex Interplay of Health Concerns

Obesity as a medical condition refers to the abnormal accumulation of body fat. The condition
results from an increase in the size and the number of fat cells. One of the indicators of obesity is
an increased Body Mass Index , which is defined as the body’s weight in relation to height.
Through BMI, an individual is categorized as underweight, normal weight, overweight, or obese,
depending on the value. Generally, an obese person is said to have a BMI of over 30 kg/m?,
although the definition may slightly vary. It is important to understand that obesity is not only a
reflection of poor health by appearance but also a risk factor for many deleterious effects, such as
cardiovascular conditions, some types of cancer, and Diabetes Mellitus. Metabolism refers to the

breakdown mechanisms of molecules in the body to generate energy.

Diabetes Mellitus is a metabolic disease that manifests itself through high blood sugar. Diabetes
can generally be divided into two main types, Number 1 and Number 2. Diabetes is understood
as a disorder of the metabolism that is characterized by an increased amount of blood sugar. In
Type 1, the main cells affected are the beta cells, resulting from an autoimmune response.
Autoimmunity refers to the immune response of an organism against its cells through the
production of antibodies by the immune system. Despite the presence of diversifications in the
T-lymphocytes among the diabetics, the immune system targets antigens for the islets of
Langerhans. For Type 2, it is associated with the obesity epidemic. In addition, the disease also
has its own proportions that vary in the population and their respective populations. A lifetime
treatment of synthesized insulin is injected into the body regularly. Historically, it was found in

old people of above 40 years, although the trend has changed in the last 30 years with an increase

th

in the prevalence in youths. The 20  century has seen many lifestyle diseases characterized by

childhood obesity mostly induced by calorie-rich diets and less physical exercise. Note that some
obese people do not acquire Type 2 diabetes. Obese people do have insulin resistance, whereby

each cell fails to respond to body cells, and do not meet the response from the beta -pancreatic
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cells. From the body of an obese patient of Type 2 diabetes produces more insulin to keep the
sugar level of the blood normal. With time, the excessively produced insulin results in
malfunction of the pancreatic beta cells., and due to a high number of cells. ADs have passed on
to the next generation making them more prone to similar infections. The production of higher
levels of insulin results in the insulin receptors from reacting less despite being in large
quantities. The high levels of blood sugar initially counteracts the effects of deficiency of insulin
and enables the normalization of post-meal sugars. Increased sugar levels in the bloodstream
obstruct the pancreas from secreting insulin. Obese prospects have varying experiences in the
pancreas where a group of individuals secrete the same amount of insulin as the non-diabetics.
The 21 st CENTURY WHO has introduced strategies aimed at reducing the risk factors for these

diseases. Such include promoting physical exercise to dispel insulin resistance.

OBJECTIVES

1. To analyze the relationship between obesity and the development of Type II diabetes
mellitus, particularly focusing on the mechanisms by which excess body fat

contributes to insulin resistance and pancreatic beta cell dysfunction.

2. To evaluate the increasing prevalence of Type II diabetes mellitus in adolescents and
young adults, examining the role of obesity as a primary risk factor in this

demographic shift.
METHODOLOGY

The methodology used in the present review was systematically to allow for the maximum
coverage of the chosen topic and the minimum level of bias. The question that guided the review
was “what is the relationship between obesity and type 2 diabetes, particularly in adolescents and
young adults?” Various academic databases were used to support the provided search strategies,
including PubMed, MEDLINE, Scopus, and Google Scholar, accompanied by the relevant
MeSH terms and other keywords. The inclusion criteria mainly focused on peer-reviewed articles
that were published no longer than 10 years ago, being either primary research or systematic
reviews. The papers should have also focused on the relationship between obesity and type 2
diabetes, involving human populations and more specifically, adolescents and young adults. The

chosen papers were assessed for their quality according to the relevant tools, specifically, the
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PRISMA checklist. For data extraction, a table was developed to include the relevant criteria for
reviewing the chosen papers. In the process of analysis, a narrative synthesis approach was
applied to collect the similar traits and identify the controversial results and possible areas of
lacking information. The focus of data collection was primarily placed on the reasons for obesity
leading to type 2 diabetes, the duration of obesity and its effect on wisdom’s risk, and whether
there was a difference in the relationship between obesity and type 2 diabetes in different age or

ethnic groups.
RESULTS AND DISCUSSION
Epidemiological Transition

In the past few decades, India has experienced significant epidemiological transition, which is
defined as a shift in the pattern of diseases from infectious to non-communicable diseases as the
leading cause of morbidity and mortality. This has brought a growing trend in the prevalence of
obesity, and type 2 diabetes. Epidemiological findings show there is an established relationship
between obesity and type 2 diabetes. The following is a comprehensive discussion of the

relationship between obesity and type 2 diabetes in India.
Epidemiological landscape

The prevalence of obesity and type 2 diabetes has portrayed increased rates in India, with the
populations residing in urban areas recording the highest prevalence. The latest statistics on
obesity from The National Family Health Survey (NFHS-5, 2019-21) show that 24% and 23% of
women and men, respectively, are overweight or obese, up from 15% in the 2015-16 survey. In
urban areas, the figures are high, with some cities reporting 30-35% of adults being obese.
Diabetes is also prevalent in India, with the International Diabetes Federation in 2019 estimating
77 million of Indian Adults to be living with diabetes. The federation predicted that this number
would rise to 134 million in 2045. According to a meta-analysis of 61 studies from 1990 to 2016,
the prevalence of type 2 diabetes ranges from 5%-17%, with the urban rate being higher
compared to rural, though the difference is slowly reducing. The median rate stands at 10%.

Check and interpret data from three consecutive National Family Health Surveys:

NFHS-4 & S survey
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National Family Health Surveys The data confirms that prevalence of obesity and type 2 diabetes

is highest in urban populations and increasing rapidly.

Data from three consecutive National Family Health Surveys:

Overweight/Obesity (%) | Diabetes Prevalence (%)
Year
2005-06 12.6 6.1
2015-16 20.7 8.9
2019-21 23.5 12.3

At first, it is important to mention that there is a clear growth tendency for both of the listed
conditions for the past 15 years in the sample. The obtained correlation coefficient between the
indicators on all surveys was 0.99, indicating that they have a strong positive relationship.
However, I should acknowledge that correlation does not imply causation which means that

other factors contribute to this issue.
The “Asian Indian Phenotype” and Genetic Susceptibility

One of the distinct characteristics of this issue in India is the presence of the “Asian Indian
Phenotype” which results in the higher percentage of the body fat milk, greater abdominal
adiposity, and insulin resistance in Indian people in comparison to the Western population even
within normal BMI. As a result, these people start to develop type 2 diabetes earlier. A
comprehensive study by Snehalatha et al. demonstrated that even though in Western populations,
the indicator usually promoted to grow at 25-30 kg/m?, it reached the critical peak values for
Indian people after 23-24 kg/m> was obtained. Consequently, the recommendations about
lowering the cut off the BMI values for considering these people overweight, and obese to 23,
and 25 kg/m? respectively were made. In addition, it is important to acknowledge that the

discussed high susceptibility of these people has a genetic basis as numerous genome-wide
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association studies have highlighted a range of gene polymorphs that increase the risk of

developing diabetes for Indian people.

For example, Tabassum et al. demonstrated that the TCF7L2 gene, which is a known type 2
diabetes associated gene. has a higher frequency of its deleterious polymorph for Indians in
comparison to the European population. Also, it is important to acknowledge that this problem
might be connected with the interaction between the genetics and the environmental factors in
India. For instance, the study by Vimaleswaran et al. demonstrated that the relationship between
various FTO gene polymorphs, which are connected to promoting obesity and increasing BMI of
an individual, was significantly stronger among the urban Indian population in comparison with

its rural counterpart.

The mechanisms are as follows: central and overall obesity is invariably associated with insulin
resistance and diabetes type 2. The role of the ecolodge tissue is a function of the dysfunction,
which is associated with a diminished surface area, cellular size increase, cytoplasm and
anomalies. According to the study, visceral adipose tissue volume was higher in Asian India
groups than Caucasian groups despite a positive BMI index and was corralled with insulin
resistance and diminished endothelial function. Moreover, Asians have a very low beta-cell
reserve compared to ethnic groups which indicates a beta-cell defect. The secretions of insulin
are low due to an increase in the resistant level of insulin. From the study in Chennai, Asians
India insulin secretion and design and disposition index were lower compared to other groups.
Obesity leads to inflammation of adipose tissue, which produces adipocyte communication with
the molecules. The pro-inflammatory adipose tissue cytokines produced, such as IL-6 and TNF
o, increase in protein than a non-obese Indian group with type 2 diabetes. Indian ethnicity is
characterized by the increased ectopic fat development in both the liver and muscle, even at low
ethnic group BMI. A sample of acetyl CoA diacylglycerol transferase in skeletal muscle, which
is decreased in the other ethnic groups has been reported. Indian Asians have a higher heat

truancy glycerol concentrate than other ethnicities.
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To quantify the relationship between obesity and diabetes risk, we can look at a meta-analysis of

prospective studies in India:

BMI Category (kg/m?) | Relative Risk of Type 2 Diabetes

18.5-22.9 (Reference) 1.00

23.0-24.9 1.54 (95% CI: 1.32-1.80)
25.0-29.9 2.23 (95% CI: 1.85-2.69)
>30.0 3.77 (95% CI: 2.90-4.89)

This data reflects a clear dose-response relationship between BMI and diabetes risk, with even

modestly elevated BMI significantly increasing the risk of developing type 2 diabetes.
Socioeconomic and Lifestyle Factors

The transition towards rapid urbanization and economic shift in India has resulted in profound
changes in lifestyle and dietary practices, which in turn have amplified the prevalence rates of
obesity and type 2 diabetes. Specifically, regarding obesity, the shift in India led to increased
consumption of calorie-dense, highly processed foods while decreasing the intake of cereals and
whole grains. This process has been a significant factor in the growing number of individuals at
risk of being obese. Moreover, most residents of urban areas, as opposed to their rural
counterparts, maintain a sedentary lifestyle, resulting in increased rates of obesity and,
consequently, diabetes. In the study by Anjana et al., 54.4% of the population was found to be
physically inactive. The rate of inactivity was significantly higher in urban areas than in rural

ones and among participants in higher socioeconomic brackets.

Inactivity by professionals, particularly the “white-collar” officers working stock exchanges,
banks, and in a public office has outstripped other demographics’ levels of occupation-related
inactivity. The research conducted by Anjana et al., which spanned 11 sites and was concerned
with 14,277 participants, found that lack of physical exercise was the most rampant among these
working professionals, who held a higher socioeconomic status than less affluent categories.

Other categories included those who obtained wealth through education or other intellectual
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professions. At the same time, a study by Ramachandran et al. found that the rates of diabetes
attributable to occupation groups differed by a significant margin. Specifically, 17.0% of
sedentary workers had diabetes due to their occupation as compared to 9.9% among physically
active workers. On a similar note, obesity and diabetes in India are more predominant among
higher-than-lower socioeconomic classes, contrary to the pattern common in most Western

countries.

The impact of urbanization, let's compare diabetes prevalence in urban and rural areas across

different time periods:

Year | Urban Prevalence (%) | Rural Prevalence (%) | Urban-Rural Ratio
1971 2.1 1.5 1.40
1989 8.2 24 3.42
2004 11.2 53 2.11
2019 14.5 8.4 1.73

This data shows that while the urban-rural gap in diabetes prevalence has narrowed over time,
urban areas still have significantly higher rates, likely due to lifestyle factors associated with

urbanization.
Prevention and Management Strategies

The prevention and management strategies for obesity and type 2 diabetes in India should be

multifactorial and culturally targeted given the nature of the issues and causes identified:

Lifestyle interventions: Studies revealed that lifestyle interventions were effective for the
prevention and management of both obesity and type 2 diabetes in Indian populations. For
example, the IDPP found that the risk of diabetes development was reduced by 28.5% by the end
of three years by modified lifestyles in patients with impaired glucose tolerance.. More trials are

focused on the benefits and limitations of these interventions.
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Dietary interventions: Promoting Indian balanced traditional diets with a focus on whole grains,
legumes, fruits, and vegetables is important for the prevention of type 2 diabetes. Baseline data
prove that following the traditional South Indian diet is beneficial in terms of reducing the risks
of developing type 2 diabetes because of refined grain-based patterns. More studies should be
performed to understand the impact of other Indian regional diets and alternatives, such as food

supplements.

Physical activity promotion: Yoga activities and sport games popular in India also contribute to
the prevention and management of type 2 diabetes. According to a meta-analysis by Cui et al.,
yoga interventions are beneficial for glucose control in individuals with type 2 diabetes. It is

important to develop new activities and introduce them to the general public for better effects.

Policy initiatives: The current NPCDCS Programme is effective in diabetes and obesity
prevention at a national level. However, the level and means of implementation are different in

states and regions.

Technology-based interventions: mHealth is effective in diabetes prevention in India, and the
example is the two years’ study in which lifestyle via text messages decreased the incidence of

type 2 diabetes by 36% among men with impaired glucose tolerance.

To quantify the potential impact of interventions, we can look at the results of the Indian

Diabetes Prevention Programme:

Intervention Group |Relative Risk Reduction (%)[Number Needed to Treat

Lifestyle Modification 28.5 6.4
Metformin 26.4 6.9
Lifestyle + Metformin 28.2 6.5

This data suggests that lifestyle interventions are as effective as pharmacological interventions in

preventing diabetes in high-risk Indian individuals, with a relatively low number needed to treat.
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RESEARCH GAPS AND FUTURE DIRECTIONS

Despite the substantial progress in the field of obesity-diabetes relationship in India, a number of

research gaps persist:

- Large scale, long-term cohort studies are necessary to understand with high precision
how obesity is related to the later development of T2D in Indians in different parts of

the country and belonging to different socioeconomic classes.

More research is needed to wunderstand the long-term effectiveness and
cost-effectiveness of various types of intervention in different types of settings in

India — urban vs. rural, different socioeconomic classes.

- The relationship between the gut microbiota and their role in obesity and diabetes is
being discovered as a potential point of interest in India. The first results show that
the gut microbiota could significantly differ for Indian patients developing diabetes in
comparison to the western populations, but it is still necessary to understand it better
and discuss its potential in terms of new therapies. Moreover, other factors related to

the microbiota could also be linked and need caution.

- The studies on the impact of environmental pollution on obesity and diabetes in India
are done insufficiently. Given the specific situation of the extremely high amounts of

air pollution in the Indian cities, this issue ought to be studied profoundly.

- The first points to the existence of epigenetic signatures passed from generation to
generation contributing to the obesity and diabetes problems in India are discovered,

but this topic needs further research.

- Developing ways of diabetes prevention and treatment in India on the basis of genetic
data, as well as phenotypic and lifestyle factors, typical for Indian populations is

necessary.
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CONCLUSION

The relationship between obesity and type 2 diabetes in India is complicated and multifaceted, as
genetic, phenotypic, and socioeconomic characteristics are unique to this country. Their
unprecedented growth has called a significant public health challenge, which requires immediate
targeted intervention. Although some progress has been made in understanding the complex
interconnections between obesity and type 2 diabetes in the Indian population, many questions
remain open concerning effective means of prevention and treatment. In particular, it is vital to
develop and implement evidence-based culturally adapted interventions specifically designed to
meet the needs of Indian residents. An in-depth understanding of the problem and a multi-faceted
interdisciplinary response would help to overcome the dual epidemic and improve the health

outcomes of millions of Indian residents at risk for or diagnosed with either condition.
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