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Abstract—Diabetes mellitus and obesity have emerged as
intertwined global epidemics with profound health,
economic, and societal consequences. The coexistence
and interaction of these conditions commonly termed
“diabesity” reflect complex epidemiological transitions
driven by demographic shifts, urbanization,
globalization of food systems, and sedentary lifestyles.
This review provides a comprehensive epidemiological
perspective on the global dynamics of obesity and
diabetes, examining prevalence trends, geographic
distribution, determinants, life-course influences,
pathophysiological links, socioeconomic disparities, and
policy responses. The analysis highlights the accelerating
burden in low- and middle-income countries (LMICs),
the rising incidence in younger populations, and the
economic implications for health systems. The review
further explores prevention strategies, multisectoral
policy approaches, and future directions in surveillance
and precision public health. Addressing diabesity
requires coordinated global action that integrates clinical
management with structural and environmental reform.
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[. INTRODUCTION

Non-communicable diseases (NCDs) now account for
approximately three-quarters of global deaths, with
metabolic disorders playing a dominant role. Among
these, obesity and diabetes stand out as interrelated
pandemics. According to the World Health
Organization (WHO), obesity prevalence has nearly
tripled since 1975, while diabetes cases have risen
dramatically over the past four decades.

Type 2 diabetes mellitus (T2DM), which accounts for
90-95% of diabetes cases, is strongly associated with
overweight and obesity. The term “diabesity”
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encapsulates the convergence of these epidemics and
their shared pathophysiological pathways. This dual
epidemic is not confined to high-income countries;
instead, the most rapid growth now occurs in LMICs
experiencing economic transition and urbanization.
The epidemiological dynamics of diabesity are shaped
by complex interactions among genetic predisposition,
environmental exposure, behavioural risk factors, and
structural  determinants.  Understanding  these
dynamics is essential for designing effective
population-level interventions.

II. CONCEPTUAL FRAMEWORK: THE
DIABESITY SYNDEMIC

A syndemic refers to the aggregation of two or more

diseases that interact synergistically within a

population, exacerbated by social and environmental

conditions. Obesity and diabetes meet this definition

due to:

1. Shared risk factors (diet, inactivity,
socioeconomic deprivation)

2. Overlapping biological pathways (insulin
resistance, inflammation)

3. Compounded morbidity and mortality

Rather than isolated conditions, obesity and diabetes

represent a metabolic continuum influenced by life-

course exposures and structural inequities.

III. GLOBAL EPIDEMIOLOGY OF OBESITY

3.1 Prevalence and Temporal Trends

Global obesity rates have increased in adults,
adolescents, and children. The World Health
Organization estimates that more than one billion
people are living with obesity worldwide. Severe
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obesity (BMI >40 kg/m?) is rising at an even faster rate
than moderate obesity.

The epidemiological transition shows three key
phases:

. Phase 1: Concentration in high-income
Western countries

. Phase 2: Rapid expansion to middle-income
nations

. Phase 3: Rising rural prevalence in low-income
settings

Countries in the Middle East, Pacific Islands, and parts
of Latin America report some of the highest adult
obesity rates globally.

3.2 Childhood and Adolescent Obesity

Childhood obesity has become a major public health
concern. Early-life adiposity tracks into adulthood and
increases lifetime risk of T2DM, -cardiovascular
disease, and premature mortality.

Drivers include:

. Increased consumption of ultra-processed
foods

. Reduced physical activity

. Screen time exposure

. Urban environmental constraints

Childhood obesity is particularly concerning because
metabolic dysfunction develops earlier, accelerating
complication risk.

IV. GLOBAL EPIDEMIOLOGY OF DIABETES

4.1 Prevalence and Projections

The International Diabetes Federation estimates that
over 530 million adults worldwide live with diabetes,
with projections exceeding 780 million by 2045 if
trends continue. Nearly half remain undiagnosed,
particularly in LMICs.

T2DM predominates, though type 1 diabetes incidence
is also increasing in some regions.

4.2 Geographic Distribution

The highest absolute numbers of people with diabetes
are found in:

. South Asia

. East Asia

. Middle East and North Africa
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Rapid urbanization and dietary westernization have
accelerated incidence in these regions.

4.3 Early-Onset Type 2 Diabetes

A concerning trend is the rise in T2DM among
adolescents and young adults. Compared to adult-
onset diabetes, early-onset disease is associated with:

. Faster p-cell decline
. Earlier microvascular complications
. Greater lifetime health burden

IV. DETERMINANTS OF DIABESITY

5.1 Demographic Drivers

Population aging significantly increases diabetes
prevalence. However, the shift toward younger onset
indicates that demographic aging alone does not
explain current trends.

5.2 Urbanization and Built Environment

Urban environments influence health behaviors
through:

. Food availability and pricing

. Transportation infrastructure

. Workplace design

. Recreational space access

Urban residents often consume more processed,
energy-dense foods and engage in less physical
activity.

5.3 Nutrition Transition

The global shift from traditional diets toward refined
carbohydrates, saturated fats, and sugary beverages is
a key contributor. Multinational food systems have
increased availability of calorie-dense products,
particularly in LMICs.

5.4 Physical Inactivity

Sedentary occupations and mechanized transport
reduce daily energy expenditure. Technological
advancement, while economically beneficial, has
unintended metabolic consequences.

5.5 Socioeconomic Inequality

Socioeconomic gradients in obesity and diabetes vary
by region but generally reflect:

. Limited access to healthy food

. Lower health literacy
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. Reduced preventive healthcare access

o Chronic stress exposure

In  many  high-income  countries, obesity
disproportionately affects lower income populations.

5.6 Genetic and Epigenetic Influences

Genome-wide association studies have identified
numerous loci associated with T2DM and obesity.
However, gene environment interactions are critical.
Early-life malnutrition, intrauterine exposure to
hyperglycemia, and epigenetic = modifications
contribute to transgenerational risk.

VI. PATHOPHYSIOLOGICAL LINK BETWEEN
OBESITY AND DIABETES

Obesity contributes to T2DM via several mechanisms:

6.1 Insulin Resistance
Excess adipose tissue particularly visceral fat impairs
insulin signalling in muscle and liver.

6.2 Chronic Inflammation
Adipose tissue secretes pro-inflammatory cytokines,
contributing to systemic insulin resistance.

6.3 Adipokine Dysregulation
Hormones such as leptin and adiponectin become
imbalanced in obesity.

6.4 Lipotoxicity and Ectopic Fat

Fat deposition in liver and pancreas disrupts metabolic
function.

However, not all individuals with obesity develop
diabetes, highlighting heterogeneity in metabolic
health.

VII. LIFE-COURSE PERSPECTIVE

7.1 Fetal and Early-Life Programming

The developmental origins of health and disease
(DOHaD) hypothesis suggests that intrauterine
malnutrition or hyperglycemia predisposes offspring
to metabolic disease.

7.2 Adolescence and Behavioural Entrenchment

Dietary patterns and physical inactivity established in
adolescence often persist into adulthood.
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7.3 Aging and Sarcopenic Obesity
In older adults, muscle loss combined with fat gain
increases insulin resistance and functional impairment.

VIII. COMORBIDITIES AND COMPLICATIONS

Diabesity significantly increases risk for:
. Cardiovascular disease
. Chronic kidney disease

. Non-alcoholic fatty liver disease
. Certain cancers
. Obstructive sleep apnea

Cardiovascular disease remains the leading cause of
death among individuals with diabetes.

IX. ECONOMIC BURDEN

Healthcare expenditures related to diabetes are

substantial and rising. Costs include:

. Direct medical expenses (hospitalization,
medications, dialysis)

. Indirect costs (lost productivity, disability)

LMICs face disproportionate strain due to limited

health infrastructure and high out of pocket payments.

X. IMPACT OF THE COVID-19 PANDEMIC

The World Health Organization reported that
individuals with diabetes experienced higher risk of
severe COVID-19 outcomes. Lockdowns increased
sedentary behaviour, unhealthy eating patterns, and
weight gain, potentially accelerating diabesity
prevalence.

XI. PREVENTION STRATEGIES

11.1 Population-Level Interventions

. Sugar-sweetened beverage taxes

. Food labeling policies

. Restrictions on marketing to children
. Urban design promoting walkability

Evidence supports fiscal measures as effective tools
for reducing unhealthy consumption.

11.2 Community-Based Programs
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Lifestyle modification programs targeting weight loss
and increased physical activity reduce diabetes
incidence among high-risk individuals.

11.3 Clinical Prevention

Pharmacologic interventions and bariatric surgery are
effective for high-risk patients but are not scalable as
sole population solutions.

XII. POLICY AND GOVERNANCE

Addressing diabesity requires multisectoral action:

. Health ministries

. Urban planners

. Agricultural sectors
. Education systems

Regulatory frameworks must balance industry
interests with public health priorities.

XIII. SURVEILLANCE AND RESEARCH GAPS

Improved global surveillance is needed to:

. Monitor trends in LMICs

° Track childhood obesity

. Identify ethnic disparities

. Evaluate policy impact

Integration of digital health data and artificial
intelligence may enhance predictive modelling and
targeted intervention.

XIV. FUTURE DIRECTIONS

Emerging areas include:

. Precision public health

. Microbiome research

. Personalized nutrition

. Digital health interventions

. Climate nutrition metabolism interactions

Sustainable food systems aligned with environmental
goals may simultaneously reduce obesity risk and
climate impact.

XV. CONCLUSION

The global rise of obesity and diabetes represents a
complex, multifactorial public health crisis. Their
epidemiological dynamics reflect profound societal
urbanization, globalization,
demographic transition, and inequality. The syndemic

transformations

IJIRT 193144

nature of diabesity demands integrated strategies
addressing biological, behavioural, and structural
determinants. Without comprehensive and sustained
intervention, the health and economic consequences
will intensify in the coming decades. Conversely,
coordinated global action offers the potential to
reverse current trajectories and promote metabolic
health equity worldwide.
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