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ABSTRACT
Type 2 Diabetes Mellitus (T2DM) is a chronic metabolic disease characterized by persistent hyperglycemia arising

primarily from insulin resistance and progressive impairment of pancreatic beta-cell function. It is one of the major

global public-health challenges and should not be reduced to the oversimplified idea that it is caused by sugar

alone. Its development reflects the interaction of genetic susceptibility, excess adiposity, physical inactivity, dietary

patterns, aging, metabolic dysfunction and other environmental influences.

This review examines the principal causes and risk factors associated with T2DM, including insulin resistance,

visceral adiposity, beta-cell dysfunction, prediabetes, metabolic syndrome, fatty liver disease, family history,

gestational diabetes, polycystic ovary syndrome, sleep and lifestyle influences. It also discusses evidence-based

prevention and proposes an HWRi–T2D Integrated Care Model emphasizing screening, assessment, identification

of risk factors, correction, optimization, monitoring and empowerment.

Keywords: Type 2 Diabetes, insulin resistance, beta-cell dysfunction, obesity, visceral fat, prediabetes, metabolic syndrome, lifestyle
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1. INTRODUCTION
Diabetes occurs when the body does not produce enough insulin, cannot effectively use the insulin it produces, or

both. In Type 2 Diabetes, the dominant processes are reduced insulin sensitivity and progressive failure of insulin

secretion to compensate adequately. The disease may evolve gradually over many years and can remain clinically

silent during its early metabolic stages.

TYPE 2 DIABETES IS NOT SIMPLY A “SUGAR DISEASE.” IT IS A PROGRESSIVE DISORDER
OF METABOLIC REGULATION.

2. GLOBAL BURDEN AND STATISTICS
The World Health Organization reports that approximately 830 million people were living with diabetes globally in

2022, representing a substantial rise compared with 1990. Type 2 Diabetes accounts for the majority of diabetes

cases. The burden extends beyond elevated glucose because persistent dysglycemia is associated with

cardiovascular disease, stroke, chronic kidney disease, retinopathy, neuropathy and lower-limb complications.

Indicator Significance

Global burden Approximately 830 million people living with diabetes in 2022

Trend Major increase since 1990

Major mechanisms Insulin resistance + progressive beta-cell dysfunction

Major complications Heart, brain, kidney, eye, nerve and vascular damage

3. NORMAL GLUCOSE–INSULIN PHYSIOLOGY
After food is digested, glucose enters the bloodstream. The pancreas releases insulin, which helps

insulin-responsive tissues such as skeletal muscle and adipose tissue take up glucose, while also regulating hepatic

glucose production. Glucose is then used for energy or stored, helping maintain blood glucose within a physiological

range.

FIGURE 1. Normal Glucose–Insulin Physiology



SR VAIDYA HOLISTIC WELLNESS RESEARCH INSTITUTE

Page 3The Causes of Type 2 Diabetes — Research Review

Normal glucose regulation: food-derived glucose enters the bloodstream, insulin is released by the pancreas, and glucose is
taken up by responsive tissues for energy or storage.

4. WHAT GOES WRONG IN TYPE 2 DIABETES?
A common disease sequence involves insulin resistance followed by compensatory increases in insulin secretion.

Over time, pancreatic beta cells experience metabolic stress and may no longer produce enough insulin to maintain

normal glucose levels. The result is progressive dysglycemia and eventually persistent hyperglycemia.

INSULIN RESISTANCE → COMPENSATORY HYPERINSULINEMIA → BETA-CELL STRESS →
RELATIVE INSULIN DEFICIENCY → PERSISTENT HYPERGLYCEMIA → TYPE 2 DIABETES

5. INSULIN RESISTANCE — THE CENTRAL MECHANISM
Insulin resistance means that target tissues respond less effectively to insulin. In skeletal muscle, glucose uptake is

reduced; in the liver, insulin may inadequately suppress glucose production; and dysfunctional adipose tissue may

contribute to altered fatty-acid metabolism and inflammatory signaling. These processes interact and can accelerate

metabolic deterioration.

FIGURE 3. Insulin Resistance: Normal vs Impaired Glucose Uptake
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Comparison of normal insulin action with impaired cellular glucose uptake, showing the progression toward hyperglycemia
and beta-cell stress.

6. OVERWEIGHT, OBESITY AND VISCERAL FAT
Excess body fat, particularly abdominal or visceral adiposity, is an important risk factor for Type 2 Diabetes. Visceral

adipose tissue is metabolically active and may contribute to chronic low-grade inflammation, altered lipid flux and

insulin resistance. However, Type 2 Diabetes can also occur in people without obesity; genetic susceptibility,

ectopic fat distribution and other metabolic factors may be important.

FIGURE 4. Visceral Fat → Insulin Resistance → Type 2 Diabetes
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A metabolic pathway illustrating how excess visceral adiposity contributes to inflammatory and lipid-related dysfunction and
increased diabetes risk.

7. PHYSICAL INACTIVITY
Skeletal muscle is a major site of glucose disposal. Physical inactivity may reduce insulin sensitivity, decrease

energy expenditure and contribute to weight gain and worsening metabolic health. Regular aerobic and resistance

activity can improve insulin sensitivity and is a key component of diabetes prevention strategies.

8. DIETARY PATTERNS AND TYPE 2 DIABETES
It is scientifically incomplete to state that eating sugar alone causes Type 2 Diabetes. Dietary patterns can influence

total energy intake, body weight, visceral adiposity, insulin sensitivity and overall cardiometabolic health. Frequent

intake of highly processed foods, low fibre intake and chronic excess calorie consumption may contribute to

metabolic risk.

9. GENETICS AND FAMILY HISTORY
Family history and genetic susceptibility are important non-modifiable contributors. Yet genetic risk is not destiny:

genes interact with lifestyle, body composition, physical activity, dietary patterns, age and environmental exposures.

FIGURE 2. Comprehensive Causes of Type 2 Diabetes
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A multifactorial overview of the interacting metabolic, genetic, lifestyle and environmental contributors associated with Type 2
Diabetes.

10. AGE AND TYPE 2 DIABETES
Risk generally rises with age because of changes in body composition, reduced physical activity, progressive insulin

resistance and declining beta-cell reserve. Nevertheless, Type 2 Diabetes increasingly affects younger adults and

can also occur in adolescents and children.

11. PREDIABETES — THE WARNING STAGE
Prediabetes describes glucose levels above normal but below diagnostic thresholds for diabetes. It often represents

an important opportunity for early detection and risk reduction because progression is not inevitable and lifestyle

intervention may delay or prevent Type 2 Diabetes in high-risk individuals.

FIGURE 5. The Progression Pathway: Normal Metabolism → Prediabetes →
Type 2 Diabetes
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The gradual progression from insulin resistance through prediabetes and beta-cell dysfunction to established Type 2
Diabetes.

12. METABOLIC SYNDROME
Metabolic syndrome refers to a cluster of cardiometabolic abnormalities commonly involving central adiposity,

elevated glucose, hypertension, elevated triglycerides and low HDL cholesterol. Shared mechanisms include insulin

resistance and adipose dysfunction, and the syndrome is associated with increased diabetes and cardiovascular

risk.

13. FATTY LIVER AND METABOLIC DYSFUNCTION
Metabolic dysfunction-associated steatotic liver disease (MASLD) is closely linked with insulin resistance and Type

2 Diabetes. Hepatic fat accumulation may worsen hepatic insulin resistance and contribute to inappropriate glucose

production.

14. GESTATIONAL DIABETES AND TYPE 2 DIABETES RISK
A history of gestational diabetes identifies increased long-term susceptibility to Type 2 Diabetes and supports the

importance of continued metabolic monitoring.

15. POLYCYSTIC OVARY SYNDROME (PCOS)
PCOS is frequently associated with insulin resistance and may be accompanied by increased risk of prediabetes,

metabolic syndrome and Type 2 Diabetes. Appropriate metabolic assessment is therefore important.

16. SLEEP AND METABOLIC HEALTH
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Poor sleep patterns and sleep disorders can influence appetite regulation, body weight, hormonal balance and

insulin sensitivity. Sleep should be viewed as one component of a broader metabolic and lifestyle network rather

than as an isolated cause.

17. STRESS AND METABOLIC HEALTH
Chronic stress may influence eating behaviour, physical activity, sleep and neuroendocrine pathways. Stress

management can support overall wellbeing, but stress alone should not be presented as a single cause of Type 2

Diabetes.

18. SMOKING, MEDICATIONS AND OTHER CONTRIBUTORS
Smoking is associated with increased metabolic and cardiovascular risk. Certain medications may also alter

glucose metabolism in susceptible individuals. Medication-related hyperglycemia requires appropriate clinical

evaluation rather than automatic classification as typical Type 2 Diabetes.

FIGURE 6. Lifestyle Risk Factor Pyramid

A visual summary of modifiable lifestyle influences including dietary patterns, physical inactivity, sleep, stress and other
metabolic risks.

19. THE SILENT PROGRESSION OF TYPE 2 DIABETES
Many individuals pass through stages of insulin resistance, compensatory hyperinsulinemia and prediabetes before

clinical diagnosis. Because this process may occur without obvious symptoms, risk-based screening and early

detection are essential.

20. COMPLICATIONS OF PERSISTENT HYPERGLYCEMIA
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Persistent hyperglycemia can damage blood vessels and nerves, contributing to cardiovascular disease, stroke,

diabetic kidney disease, retinopathy and vision loss, peripheral neuropathy and foot complications. Prevention of

complications requires comprehensive risk-factor management, not glucose control alone.

21. EVIDENCE-BASED PREVENTION
Key prevention strategies include healthy dietary patterns, regular physical activity, sustainable weight management

where appropriate, smoking cessation, early screening and management of prediabetes. Lifestyle interventions

should be individualized and integrated with qualified medical care.

22. THE ROLE OF HOLISTIC WELLNESS
A holistic approach can support comprehensive care by integrating medical assessment, nutrition, physical activity,

weight management, sleep optimization, stress management and patient education. Such approaches should

complement—not replace—diagnosis, prescribed medication or evidence-based diabetes management.

FIGURE 7. Ayurvedic Perspective: Prameha (Madhumeha) & Modern Correlation

An integrative conceptual discussion of Prameha/Madhumeha, Ayurvedic principles and their supportive correlation with
modern metabolic understanding.

23. HWRi–T2D INTEGRATED CARE MODEL™
SCREEN → ASSESS → IDENTIFY → CORRECT → OPTIMIZE → MONITOR → EMPOWER

SCREEN: identify people at increased risk. ASSESS: evaluate glucose, HbA1c, body composition, blood pressure,

lipids and lifestyle patterns. IDENTIFY: recognize major contributing metabolic and behavioural factors. CORRECT:

address modifiable risks and ensure appropriate medical care. OPTIMIZE: improve nutrition, activity, sleep and

metabolic health. MONITOR: follow clinically relevant indicators. EMPOWER: build health literacy and sustainable
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self-management skills.

FIGURE 8. Holistic Management Framework for Type 2 Diabetes

An eight-pillar, patient-centred framework integrating nutrition, activity, weight management, sleep, stress care, supportive
natural approaches, medical care and education.

24. DISCUSSION
Type 2 Diabetes is best understood as a heterogeneous and multifactorial metabolic disease. Different individuals

may reach the same diagnosis through different combinations of insulin resistance, beta-cell vulnerability, adiposity,

genetics and lifestyle influences. This supports individualized prevention and management rather than simplistic

single-cause explanations.

THE BETTER QUESTION IS NOT “WHAT SINGLE FOOD CAUSED DIABETES?” BUT “WHAT
COMBINATION OF METABOLIC, GENETIC AND LIFESTYLE FACTORS CONTRIBUTED TO

DISEASE DEVELOPMENT?”

25. LIMITATIONS
This paper is an integrative clinical research review and conceptual wellness framework. It does not replace

individualized medical diagnosis or treatment, does not prescribe medication, and does not claim that holistic

wellness alone cures Type 2 Diabetes. Prevention and management should be individualized with appropriately

qualified healthcare professionals.

26. CONCLUSION
Type 2 Diabetes is a progressive disorder of metabolic regulation associated with insulin resistance and progressive

beta-cell dysfunction. Important contributors include excess visceral adiposity, physical inactivity, unfavourable
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dietary patterns, genetic susceptibility, age, prediabetes, metabolic syndrome, fatty liver disease and selected

reproductive or lifestyle-related risk factors.

Understanding these interacting causes creates opportunities for early detection, prevention, risk reduction and

better long-term health. The proposed HWRi–T2D Integrated Care Model™ provides a structured pathway

integrating medical assessment, metabolic risk identification, lifestyle medicine, nutrition, physical activity, weight

management, sleep, psychological wellbeing and patient education.

EARLY DETECTION + RISK REDUCTION + EVIDENCE-BASED CARE + PATIENT
EMPOWERMENT = BETTER LONG-TERM METABOLIC HEALTH

27. CLINICAL DISCLAIMER
This publication is intended for educational, academic and public-awareness purposes. Type 2 Diabetes is a

serious medical condition requiring appropriate diagnosis, monitoring and treatment. Lifestyle and supportive

holistic wellness strategies should not replace professional medical evaluation, prescribed medication or

evidence-based diabetes management.
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