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Abstract 
The prevalence of obesity, diabetes mellitus, and cardiovascular disease (CVD), is increasing worldwide due to rapid urbanization, lifestyle changes, and an aging population. All three conditions share a common pathological basis characterized by features of insulin resistance, chronic inflammation and disturbed metabolic function that together account for a major component of morbidity, mortality and increasing healthcare expenditure.

A wide range of risk factors contribute to metabolic disorders, including modifiable behavioural risk factors such as diet and physical activity, as well as non-modifiable and socio-environmental risks. Primary prevention can be achieved through lifestyle modification and health education programmes. Secondary prevention relies on early detection and screening of at-risk individuals using simple tests such as BMI, fasting glucose levels, HbA1c, lipid profiles and cardiovascular risk scores.

This review utilizes a narrative synthesis to discuss evidence based approaches to preventive care for these major health problems including multidisciplinary treatment pathways for effective obesity, diabetes and CVD prevention. It also explores emerging innovations such as digital health technologies, artificial intelligence and precision medicine and their potential in future prevention programs. The review addresses critical barriers at the individual, healthcare system and policy levels, as well as discussion of cost-effective interventions in low-resource settings to prevent these conditions among diverse populations.

To successfully address the global epidemics of obesity, diabetes and CVD, an integrated, multi-level approach that seeks behaviour change at the individual level, strengthens the healthcare system, and supports appropriate public policies at the population level is required.
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1. Introduction

Obesity, diabetes mellitus and cardiovascular disease are among the most prevalent health problems in the 21st century (Scherer & Hill, 2016). Obesity is commonly described in terms of Body Mass Index (BMI) ≥ 30 kg/m². However, BMI is only a rough estimate and does not measure fat distribution in the body. Therefore, obesity is also frequently defined by excess fat amount, or adiposity. Most importantly, obesity is associated with increased risk for metabolic problems, particularly that associated with excess central or visceral fat mass (Purnell, 2023). Diabetes mellitus is a chronic metabolic disorder, related to abnormally elevated levels of glucose in the blood. Diabetes occurs in two primary forms: Type 1 Diabetes Mellitus (T1DM), an autoimmune condition leading to the destruction of the insulin producing pancreatic β‑cells; Type 2 Diabetes Mellitus (T2DM), the most prevalent form of the disease, characterised by insulin resistance and relative impairment in insulin secretion; and prediabetes, an intermediate metabolic state with hyperglycemia but which is not of sufficient degree to be classified as diabetes and is associated with a future risk of progression to diabetes (Antar et al., 2023). CVD includes all diseases which affect the heart or the blood vessels and include coronary artery disease (CAD), stroke (cerebrovascular disease) and congestive heart failure (CHF) among others (Felman, 2023).

Prevalence of chronic conditions is dramatically increasing globally. Over the past few decades, urbanization, population aging and change in lifestyle have resulted in a near tripled prevalence of obesity in many countries, which is reflected in the increased prevalence of type 2 diabetes and cardiovascular diseases (Khorrami et al., 2017). In low‑ and middle‑income countries (LMICs), the biggest public health challenge is dealing with infectious diseases but these non‑communicable diseases (NCDs) are rapidly emerging as an important public health problem, often in much younger populations than seen in high income countries. The impact on both short and long term health and on health systems sustainability is a concern (Lopez‑Jimenez et al., 2025; WHO, 2024; WHO, 2025).

Obesity, diabetes, and cardiovascular disease (CVD), are highly associated with each other and may be classified under the term metabolic syndrome. At the core of this syndrome cluster is insulin resistance, the metabolic state characterized by a reduced sensitivity of peripheral tissues to insulin. Associated with insulin resistance are chronic low‑grade inflammation and specific changes in lipid and lipoprotein profiles, i.e. dyslipidemia, which jointly lead to endothelial dysfunction and atherosclerosis (Hamooya et al., 2025). Given the shared pathophysiological mechanisms, an integrated approach for the prevention and management of these conditions is indicated.

The economic and societal burden is substantial. Direct healthcare costs are substantial due to long‑term use of medications, hospitalizations, and management of chronic complications. Indirect healthcare costs include lost productivity, disability, and premature death. The burden affects individuals, the healthcare system and the national economy as a whole (Bloom et al., 2012; Ramesh & Kosalram, 2023).

Although advances in clinical care have led to the development of potentially curative treatment protocols, the scale of the epidemic means that the emphasis has to shift to preventive and early intervention with a focus on risk reduction, as this is often the most cost‑effective approach. In line with evolving policies, there is an increased focus on value‑based care and population health management (OECD, n.d.; Xiao et al., 2024).

This review addresses current preventive healthcare methods and discusses detection and intervention approaches, in addition to offering integrated and scalable solutions for the escalating epidemics of obesity, diabetes and CVD.


2. Pathophysiological Links Between Obesity, Diabetes and Cardiovascular Disease

2.1 Obesity as the Central Driver

Although obesity is not the sole cause of cardiovascular disease and diabetes, it is the initiatory and common factor in the complex interplay between these conditions (Perone et al., 2024). Unlike simple storage of fat as energy reserve, fat also functions as an endocrine tissue that secretes adipokines. Many adipokines are hormones, cytokines, and other bioactive substances that affect metabolism and fat storage and release by interacting with a variety of cell types (Mankowska & Sypniewska, 2017). In addition to the quantity of adipose tissue, fat distribution within the body also has unique effects on metabolism. A greater risk of metabolic consequences exists with the accumulation of intra‑abdominal fat (visceral fat) compared with fat distributed under the skin (subcutaneous fat). This fat is associated with a number of adverse cardiovascular outcomes and increased inflammation and insulin resistance (Bangkok Hospital Headquarter, 2025; Lakka et al., 2002).

Furthermore, hormonal dysregulation increases this risk. Leptin is a hormone that helps to control body weight by inhibiting appetite when energy stores are adequate. However, in obesity, levels of leptin are increased and the hormone becomes ‘resistant’, such that it no longer exerts its appetite‑suppressing effects (Obradovic et al., 2021). In contrast, adiponectin, which has anti‑inflammatory properties and enhances sensitivity to insulin, is decreased in obese individuals. This loss of both leptin action and adiponectin may play a role in causing metabolic dysfunction and possibly increase susceptibility to complications of obesity (Luo & Liu, 2022).

2.2 Insulin Resistance and Glucose Dysregulation

Obesity is linked to diabetes and the cardiovascular diseases through insulin resistance, a condition in which peripheral tissues such as muscle, liver and fat deposit become less responsive to insulin, reducing glucose uptake by muscle and increasing glucose production by liver, and triggering pancreatic β‑cells to increase insulin production to compensate for the metabolic defect. However, over time the high levels of metabolic stress induced by obesity lead to the progressive failure of the β‑cells to produce sufficient insulin to maintain blood glucose levels (Reaven, 2011; Scherer & Hill, 2016).

In metabolic disease, glucose metabolism progresses from normoglycemia, to a state of prediabetes, to type 2 diabetes mellitus (Hu et al., 2025). The window period for intervention is during the prediabetic phase where glucose is above the normal range but below diabetic levels. Over time, persistent hyperglycemia and hyperinsulinemia further aggravate metabolic derangements such as dyslipidemia, and induce damage to the endothelium, thereby markedly increasing risk for cardiovascular events (Reaven, 2011).

2.3 Chronic Inflammation and Oxidative Stress

Obesity is characterised by a state of chronic low‑grade systemic inflammation. In obese individuals, enlarged adipocytes secrete pro‑inflammatory cytokines, in part due to the accumulation of infiltrating macrophages. The resulting cytokine release including tumor necrosis factor‑alpha (TNF‑α) and interleukin‑6 (IL‑6) has been reported to impair insulin signalling, thereby decreasing insulin sensitivity (Mankowska & Sypniewska, 2017).

In addition to inflammation, increased production of reactive oxygen species (ROS) can lead to oxidative stress, which can cause damage to cellular macromolecules such as lipids, proteins and DNA. Oxidative stress has been shown to impair pancreatic beta‑cell function and contribute to vascular damage. The interactions between inflammation and oxidative stress can form a vicious cycle that leads to worsened metabolic and cardiovascular disease (Masenga et al., 2023).

2.4 Endothelial Dysfunction and Atherosclerosis

Endothelial dysfunction is an early event in atherosclerosis and is closely associated with insulin resistance and inflammatory disease. The endothelium produces nitric oxide, a powerful vasodilator, to control vascular tone under basal conditions. In metabolic diseases, reduced nitric oxide bioavailability impairs vasodilation, resulting in increased vascular tone (Gimbrone & García‑Cardeña, 2016).

Impaired endothelial function causes inflammatory cells to adhere to blood vessels and allows lipids to come into contact with the inner vessel wall. Excess low density lipoprotein (LDL) cholesterol can then accumulate on the arterial wall forming a plaque. Repeated cycles of plaque accumulation and vessel remodelling can cause the arteries to become stiffer, narrower and less efficient at supplying tissues with blood and nutrients (Feng et al., 2025; Gimbrone & García‑Cardeña, 2016).

2.5 Cardiovascular Sequelae

The ultimate outcome of these processes is the development of manifest cardiovascular disease such as hypertension, atherosclerosis of the coronary arteries (coronary artery disease) and its complications like angina pectoris and myocardial infarction, cerebrovascular disease resulting in an increased risk of suffering an ischemic stroke, and peripheral arterial disease with its consequences for the limbs (National Research Council, 1989).

Obesity is the central driver which promotes the above biological mechanisms that contribute to metabolic and vascular dysfunction, and explain much of the linkage between diabetes and cardiovascular disease.

3. Risk Factors and Determinants

The risk factors for obesity, diabetes and CVD can be described as a combination of modifiable and non‑modifiable risk factors, as well as various social and environmental determinants of health. Understanding these factors is crucial to developing and implementing effective prevention and early intervention approaches for individuals and populations.

3.1 Modifiable Risk Factors

Modifiable risk factors for development of metabolic disorders and cardiovascular disease continue to increase globally at an alarming rate. These risk factors need to be targeted for effective prevention. Diet constitutes a major risk factor and an unhealthy diet is a main contributor to these diseases. Consumers’ access to foods high in added sugars, and saturated and trans fats including ultra‑processed foods with excessive caloric content is increasing. Sugary drinks and fast foods are implicated in obesity and metabolic syndromes through mechanisms of increased weight and development of dyslipidaemia and insulin resistance.

In addition to poor nutrition, physical inactivity plays a major role in the cause of being overweight. Many individuals consume adequate numbers of calories, but spend their time at work and at home in sedentary pursuits that decrease energy expenditure and promote weight gain. In addition to being associated with increased risk of cardiovascular disease, physical inactivity impairs glucose metabolism and decreases insulin sensitivity. Tobacco use causes atherosclerosis, hypertension, and insulin resistance, and has also been shown to damage the endothelium (Rus et al., 2023; Shen et al., 2024).

Alcohol intake can increase body weight, increase blood pressure and affect glucose metabolism. Chronic heavy drinking can lead to a number of other serious health problems, including cardiomyopathy and liver disease (Piano et al., 2025). In recent years, research has also established that poor sleep is a risk factor for a number of diseases. Both short sleep duration and disturbed circadian rhythms have been shown to induce hormonal changes that increase appetite, induce insulin resistance and raise blood pressure (Redline, 2025).

3.2 Non‑Modifiable Risk Factors

The impact of non‑modifiable risk factors on individual susceptibility is also significant. There are certain factors that cannot be controlled. Increasing age is associated with decreasing metabolic function, rising obesity rates and the increasing risk of type 2 diabetes and cardiovascular disease. Furthermore, individual genetic profiles influence traits like insulin sensitivity, fat distribution and lipid profiles (Fabris et al., 2025; Mohammadnezhad et al., 2016).

Other factors that influence susceptibility include ethnicity and family history. Certain ethnic groups may be more prone to developing insulin resistance and type 2 diabetes at lower BMI. In addition, patients with a positive family history of diabetes or cardiovascular disease are at increased risk of developing the disease (Kolber & Scrimshaw, 2014; Winham et al., 2015).

3.3 Social Determinants of Health

While individual characteristics play a role in risk for disease, social determinants of health also have a significant impact on health outcomes. Socioeconomic status, which is typically defined by income and education, determines access to healthy foods, opportunities for regular physical activity, and access to quality health care. As a result, individuals of lower socioeconomic status often face significant barriers to living a healthy lifestyle and accessing preventive health services (Schultz et al., 2018).

Health literacy and knowledge of healthy behavior is related to level of education. Generally, poor dietary habits and lack of physical activity are prevalent among less educated individuals, and the delay in seeking necessary health care. The rapid pace of urbanization in many developing countries has been further associated with a sedentary lifestyle characterized by inadequate physical activity and a marked reliance on motorized transport (Akakpo & Neuerer, 2024; Khorrami et al., 2017).

The food environment is a major influence on dietary habits, particularly in “food deserts”, defined as areas lacking access to affordable healthy food options, relying instead on inexpensive, highly energy‑dense nutrient‑poor foods (National Research Council, 2009). Cultural and behavioral influences on dietary and physical activity practices, as well as attitudes toward weight, also impact health risk (AlAteeq et al., 2022).

3.4 Emerging and Underrecognized Factors

Recent studies have identified emerging and underappreciated contributors to metabolic and cardiovascular diseases. Changes in the gut microbiota have been linked to obesity and insulin resistance through effects on energy homeostasis, inflammation and nutrient metabolism. Exposure to environmental pollutants, including endocrine‑disrupting chemicals, may affect metabolism, promote adiposity and insulin resistance (Festi et al., 2014).

Psychosocial stress is an important environmental factor that can lead to hormonal imbalances and unhealthy behaviors that increase risk for cardiovascular disease. Stress activates neuroendocrine pathways that can cause increases in blood pressure and impaired glucose regulation, and also promote states of inflammation (Cassata, 2019). As digital technologies continue to dominate modern life, sedentary behavior has become the new norm, further threatening physical activity levels and metabolic health (Geng et al., 2025; Sengkey et al., 2024).

Both objective and subjective factors, including physical and psychological characteristics, socioeconomic status and cultural or environmental factors are known to influence the risk of obesity, diabetes and CVD (see Table 1). A multidimensional perspective therefore informs an understanding of these health issues and calls for comprehensive and multisectoral approaches to prevention.

Table 1: Risk Factors and Determinants of Obesity, Diabetes and Cardiovascular Disease 
	Category
	Risk Factor
	Description / Impact

	Modifiable Factors
	Unhealthy diet
	High intake of sugars, saturated fats, and ultra-processed foods promotes obesity and metabolic dysfunction (National Research Council, 1989)

	
	Physical inactivity
	Sedentary lifestyle reduces energy expenditure and worsens insulin resistance (Sengkey et al., 2024)

	
	Tobacco use
	Contributes to endothelial damage, atherosclerosis, and increased cardiovascular risk (National Research Council, 1989)

	
	Excess alcohol consumption
	Associated with weight gain, hypertension, and impaired glucose metabolism (Piano et al., 2025)

	
	Poor sleep patterns
	Disrupts hormonal balance, increasing appetite and insulin resistance (Redline, 2025)

	
	Chronic stress
	Leads to hormonal imbalance, inflammation, and unhealthy coping behaviors (Cassata, 2019)

	Non-Modifiable Factors
	Age
	Increasing age is associated with declining metabolic function and higher disease risk (Fabris et al., 2025)

	
	Genetics
	Influences susceptibility to insulin resistance, obesity, and dyslipidemia (Winham et al., 2015)

	
	Family history
	Increases likelihood of developing diabetes and cardiovascular disease (Kolber & Scrimshaw, 2014)

	
	Ethnicity
	Certain populations have higher predisposition to metabolic disorders (Winham et al., 2015)

	Social Determinants
	Socioeconomic status
	Affects access to healthcare, healthy food, and opportunities for physical activity (Schultz et al., 2018)

	
	Education and health literacy
	Lower levels are linked to poor health choices and delayed healthcare seeking (Akakpo & Neuerer, 2024)

	
	Food environment
	Limited access to affordable, nutritious food promotes unhealthy dietary patterns (National Research Council, 2009)

	
	Urbanization
	Encourages sedentary lifestyles and increased consumption of processed foods (Khorrami et al., 2017)

	
	Built environment
	Lack of safe spaces for exercise reduces physical activity levels (Rundle & Heymsfield, 2016)





4. Preventive Care Strategies (Primary Prevention)

Prevention of obesity, diabetes and CVD must begin at primary prevention levels. Approaches that target modifiable risk factors early will potentially delay the onset of disease and reduce risk of complications in the long term. A holistic approach involving changes to behaviour, community‑wide initiatives and supportive policies and environments will be required to address the epidemic levels of chronic disease seen in the world today (Buse et al., 2007; La Sala & Pontiroli, 2020; Newman et al., 2017).

4.1 Lifestyle Modification

Modifying lifestyle is the most effective and most common method for preventing metabolic and cardiovascular diseases by making changes in eating habits, physical activity and weight management (Buse et al., 2007; La Sala & Pontiroli, 2020; Newman et al., 2017).

4.1.1 Nutrition

There is little doubt that a well‑balanced and nutrient‑rich diet is fundamental in maintaining a healthy metabolism and protecting against a range of conditions and diseases. Ensuring adequate consumption of whole grains, fruits and vegetables are essential in providing the vital range of vitamins and minerals, as well as dietary fibre that is necessary in managing blood glucose levels as well as maintaining good heart health. Lean protein is also essential in preserving muscle mass and satiety, with options including poultry, fish, legumes and a variety of plant‑based proteins. Healthy fats are also important, particularly omega‑3 fatty acids found in fish, nuts and seeds that have anti‑inflammatory and heart‑protective properties (Buse et al., 2007; La Sala & Pontiroli, 2020; Newman et al., 2017).

Following a structured diet can bring numerous health benefits. Both the Mediterranean diet and the Dietary Approaches to Stop Hypertension (DASH) diet have been shown to reduce the risk of heart disease and improve overall metabolic health. The Mediterranean diet is high in fruits and vegetables, whole grains, and fatty fish, and typically includes generous levels of olive oil. The DASH diet also focuses on a variety of nutrient‑rich foods, but with a reduced sodium intake (Benson et al., 2020; Buse et al., 2007; Newman et al., 2017).

In addition to increasing consumption of nutrient‑dense foods, reducing intake of harmful dietary ingredients may play an important role in obesity prevention. Consuming less sugar‑sweetened beverages, processed meals, and fast food can help keep calorie intake below maintainable levels, prevent weight gain, and support improvement of insulin sensitivity. Health messages should reflect the composition of healthy diets (Wagner et al., 2015).

4.1.2 Physical Activity

Physical activity is important for general exercise and to improve cardiovascular fitness, reduce risk of diabetes, and control weight. Global health authorities recommend at least 150 minutes of moderate‑intensity activities (brisk walking, cycling, swimming, etc.) but note that more activity provides additional health gains (Nystoriak & Bhatnagar, 2018).

Introducing variety into physical activity promotes overall health. Regular participation in aerobic exercise gives participants a boost in cardiovascular endurance and metabolic activity, while resistance training can aid in increased muscle mass, higher basal metabolic rate, and improved glucose use. Participants of all ages also benefit from improved flexibility and balance (Nystoriak & Bhatnagar, 2018).

In addition to reducing sedentary behaviour, encouraging physical activity is a crucial aspect of health improvement. Many modern lifestyles involve long periods of sitting, whether it be watching television, working at a desk or reading. It has been found that prolonged sitting is independently linked with increased cardiometabolic diseases. Breaking up sedentary behaviour with regular movement, whether it be standing, stretching or incorporating more physical activity into the day, such as walking or cycling to work, can have numerous health benefits (Nystoriak & Bhatnagar, 2018; Perone et al., 2024; Sengkey et al., 2024).

4.1.3 Weight Management

Maintaining a normal body weight is an important preventive measure. Monitoring Body Mass Index (BMI) and waist circumference are therefore useful indicators of general and central obesity respectively, and, in the case of central obesity, there is a heightened risk for metabolic disorders (Bangkok Hospital Headquarter, 2025; Hritani et al., 2023).

Behavioral approaches to weight loss emphasize long‑term weight loss obtained through changes in eating habits and increased physical activity. Typical program components include setting realistic goals, self‑monitoring of eating and activity behaviors, coping with normal eating and dealing with stress and other emotions that trigger overeating. The most effective are programs that use a structured format and combine counseling with on‑going support (Cardel, 2013; Hritani et al., 2023).

In addition to individual interventions, promoting community and group‑based approaches, such as weight management programmes or support groups, can enhance motivation and accountability. These approaches can facilitate long‑term behaviour change and provide an environment that supports healthy living (Saul, 2021).

4.2 Health Education and Promotion

Health education is a powerful tool in primary prevention as it enables individuals to make appropriate choices and take steps to look after their health. This is achieved by public awareness campaigns that provide information about healthy lifestyles and disease prevention, targeted to different audiences and social groups to maximise their impact (Rudwan, 2025).

Programs in school settings and workplace settings that encourage physical activity, healthy eating and health screening can greatly reduce risk for obesity and obesity related diseases. From a young age fostering an awareness of balanced nutrition, regular physical activity, and overall health can lead to a lifetime of good health. Older children and their parents at workplaces can also benefit from similar type programs (Yuksel et al., 2020).

Innovative uses of digital technologies can support health promotion through the use of social media and mobile health (mHealth) applications to deliver relevant health information, facilitate self‑monitoring of health behaviours, and provide timely feedback. Such interventions are likely to engage users, particularly the young, who are Internet savvy and are familiar with using mobile technology (McCarroll et al., 2017).

4.3 Policy and Environmental Approaches

Behaviour is hugely affected by the environment in which individuals live, and therefore prevention measures require intervention at a policy level. Fiscal measures such as taxation of sugar‑sweetened drinks can help to decrease their consumption, while food labelling can inform people making dietary choices (Itria et al., 2021). Clear and standardised labelling on food is particularly important to enable consumers to make informed choices (Emoekpere, 2024).

In addition to these direct approaches to physical activity, urban planning can also play a key role. Designing walkable urban communities, creating pedestrian friendly streets and walkways, and building more recreational facilities can all promote physical activity as part of urban living. Such environmental changes have the potential for population‑level impact (Rundle & Heymsfield, 2016).

A second priority is improving access to affordable, nutritious food by addressing policies that limit this opportunity, while promoting local agriculture and increasing access to healthy foods in under‑served communities. Such initiatives can help reduce food insecurity and improve health outcomes by making healthy choices easier and sustainable (U.S. Department of Health and Human Services, n.d.).

4.4 Preventive Pharmacotherapy

Lifestyle modification is still considered the major component of primary prevention, but there are roles for medications in high risk individuals. For patients with elevated levels of cholesterol, the addition of a statin has been shown to reduce risk of cardiovascular disease, while for patients with hypertension, antihypertensive medication can reduce risk of stroke and heart disease, in addition to related complications such as renal disease and visual impairment (US Preventive Services Task Force, 2016).

In selected individuals with prediabetes, primarily in subjects with multiple cardiovascular risk factors (e.g., obesity, physical inactivity, family history of diabetes), metformin can reduce the risk of progression to type 2 diabetes. Preventive pharmacotherapy should be used as a complement to lifestyle interventions, not as a substitute (Lim et al., 2025).

For the primary prevention of obesity, diabetes and CVD, a comprehensive approach that includes strategies aimed at individual behaviour change, community action and supportive public policies is required to tackle the global epidemic of these related diseases.

Figure 1: Primary Prevention Strategies Across the Obesity–Diabetes–Cardiovascular Disease Continuum
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5. Early Detection and Screening (Secondary Prevention)

Early detection and screening are major components of secondary prevention as they allow the identification of individuals at risk or with recently developed obesity, diabetes and cardiovascular disease (CVD) (see Table 2), enabling timely intervention to prevent progression to serious complications. Effective screening must thus consist of a combination of valid tools for the individual screening of high‑risk and seemingly healthy individuals as well as population‑based interventions for a wide and equitable approach (La Sala & Pontiroli, 2020; Wonderling et al., 2024).

5.1 Screening for Obesity

Monitoring for obesity is a useful means of identifying individuals at risk of developing metabolic and cardiovascular disease. Body mass index (BMI) is the most commonly used measure for defining ‘obesity’ and it is easy to measure by dividing weight in kilograms by the square of height in metres. It classifies individuals as underweight, normal weight, overweight or obese. However, it has limitations as it cannot differentiate between lean and fat mass, and does not take account of how fat is distributed around the body (World Health Organization, 2011).

Since BMI is not a true measurement of body fat percentage, indicators of central obesity, like waist circumference or waist to hip ratio are used to complement its assessment. In a small number of cases, a bioimpedance analysis (BIA) or dual‑energy X‑ray absorptiometry (DEXA) may also be used in order to gain a measure of body fat and muscle mass distribution, but these tests and machines are less commonly found in resource poor settings (National Heart, Lung, and Blood Institute & National Institute of Diabetes and Digestive and Kidney Diseases, 1998; World Health Organization, 2011).

5.2 Screening for Diabetes

Screening for diabetes is necessary in order to diagnose individuals with diabetes as well as those with prediabetes. Screening tests for diabetes measure blood glucose levels and typically involve testing either fasting plasma glucose (FPG) or glycated hemoglobin (HbA1c). Fasting plasma glucose (FPG) measures blood glucose levels after an overnight fast, making it a common method for assessing diabetes. Glycated hemoglobin (HbA1c), on the other hand, offers an average view of blood glucose levels over the past two to three months, and is used frequently due to its ease and reliability (American Diabetes Association, 2024).

Oral Glucose Tolerance Test (OGTT). An OGTT is a more sensitive test for impaired glucose tolerance than measurement of fasting glucose. It assesses blood glucose levels before and after intake of a fixed glucose load. It is more time consuming but detects abnormalities not detected by measurement of fasting glucose alone (American Diabetes Association, 2024).

Screening for diabetes is particularly important in individuals identified as being at risk of developing diabetes through demographics, such as obesity, family history of diabetes, a sedentary lifestyle, and other features of metabolic syndrome. Screening for prediabetes provides a wonderful opportunity for individuals to receive early intervention and to either prevent or delay the onset of type 2 diabetes (American Diabetes Association, 2024; Hu et al., 2025).

5.3 Cardiovascular Risk Assessment

Cardiovascular risk assessment takes account of several factors in order to estimate the likelihood of an individual developing CVD. Blood pressure is a fundamental assessment parameter since hypertension is a major modifiable risk factor for CVD and its detection and management is important. Assessment and monitoring of blood pressure therefore is essential in helping to identify raised levels early and thereby treat effectively to reduce risk (D’Agostino et al., 2008; Mohammadnezhad et al., 2016).

Measurement of total triglycerides, and high‑ and low‑density lipoprotein lipids, together constitutes a lipid profile. Dyslipidemia is a well established independent risk factor for development of atherosclerosis and adverse cardiovascular events, and assessment of the LDL fraction is a critical component in evaluation and management of such patients (D’Agostino et al., 2008; Wonderling et al., 2024).

In order to integrate multiple risk factors into a single score, many clinical programs use risk scoring systems. The Framingham Risk Score and the Atherosclerotic Cardiovascular Disease (ASCVD) calculator are two of the most commonly used calculators to predict the 10‑year risk of having a major atherosclerotic cardiovascular event. The use of such risk scores can guide provider and patient decisions regarding initiation of healthy lifestyle changes or pharmacotherapy (American College of Cardiology, n.d.).

5.4 Community and Population Screening

The clinical assessment of individual patients alone is not sufficient to cover the entire population. It is equally important to have a screening policy at community level to cover the socio‑economically disadvantaged groups and the high‑risk populations. Screening programs carried out through community based outreach approaches in places such as schools, colleges, workplace, shopping malls, banks and religious centers etc can easily reach the target population (Grant et al., 2004; World Health Organization, 2013).

Mobile clinics are a flexible method of delivering screening in settings such as rural areas where access to health facilities may be limited. Early diagnosis and appropriate linkage to care can occur through these initiatives (Grant et al., 2004).

Screening must be incorporated into the primary healthcare system in order for screening to be sustainable. It should be done during routine contact with patients at primary care facilities, which ensures continuity of care and allows risk factors of the diseases and early onset of the diseases to be detected early, which is different from a purely clinical approach and is more proactive than a purely curative approach to health care (Grant et al., 2004; Wonderling et al., 2024; World Health Organization, 2013).

Early detection and screening are key strategies for identifying individuals at risk of obesity, diabetes and cardiovascular disease. Effective implementation of such strategies can lead to timely intervention, disease prevention and reduction in long‑term health effects at the individual and population level (Grant et al., 2004; Wonderling et al., 2024; World Health Organization, 2013).

Table 2: Screening Methods and Diagnostic Criteria for Obesity, Diabetes, and Cardiovascular Disease
	Condition
	Screening Tool

	Diagnostic Criteria / Cut-off Values
	Clinical Significance

	Obesity
	Body Mass Index (BMI)
	Overweight: 25.0–29.9 kg/m²; Obesity: ≥30.0 kg/m²
	Simple, widely used measure of general adiposity (World Health Organization, 2011)

	
	Waist Circumference
	>102 cm (men); >88 cm (women)
	Indicates central (visceral) obesity associated with increased cardiometabolic risk (World Health Organization, 2011)

	
	Waist-to-Hip Ratio
	>0.90 (men); >0.85 (women)
	Reflects fat distribution and cardiometabolic risk (World Health Organization, 2011)

	Diabetes Mellitus
	Fasting Plasma Glucose (FPG)
	Prediabetes: 5.6–6.9 mmol/L; Diabetes: ≥7.0 mmol/L
	Identifies impaired fasting glucose and diabetes (American Diabetes Association, 2024)

	
	Glycated Hemoglobin (HbA1c)
	Prediabetes: 5.7–6.4%; Diabetes: ≥6.5%
	Reflects long-term glycemic control (2–3 months) (American Diabetes Association, 2024)

	
	Oral Glucose Tolerance Test (OGTT)
	Prediabetes: 7.8–11.0 mmol/L (2-hour); Diabetes: ≥11.1 mmol/L (2-hour)
	Detects impaired glucose tolerance; more sensitive than FPG (American Diabetes Association, 2024)

	Cardiovascular Disease (CVD)
	Blood Pressure Measurement
	Hypertension: ≥140/90 mmHg (or ≥130/80 mmHg per some guidelines)
	Identifies elevated blood pressure, a major CVD risk factor (D’Agostino et al., 2008)

	
	Lipid Profile
	Elevated LDL, low HDL, high triglycerides (varies by guideline)
	Assesses dyslipidemia and atherosclerotic risk (D’Agostino et al., 2008)

	
	Risk Scoring Systems (e.g., Framingham, ASCVD)
	10-year risk categorized as low, intermediate, or high
	Estimates overall cardiovascular risk and guides preventive interventions (American College of Cardiology, n.d.; D’Agostino et al., 2008)





6. Early Intervention Strategies

Early intervention serves as a vital link between spotting risks early and actually preventing disease. It focuses on prompt, targeted actions that can stop or even reverse the development of obesity, diabetes and CVD. While primary prevention aims at the wider population, early intervention concentrates on those who already show clear risk factors or signs of early‑stage disease. Achieving lasting results usually requires blending behavioral changes, clinical treatments, and modern technology (Buse et al., 2007; Newman et al., 2017; Wonderling et al., 2024).

6.1 Behavioral Interventions

Behavioral approaches remain the cornerstone of early management because lifestyle factors lie at the heart of these metabolic and cardiovascular conditions. Motivational interviewing, for instance, is a collaborative counseling method that strengthens a person’s own drive to change. It works by gently exploring mixed feelings about change and helping individuals connect with their personal health goals in a supportive, non‑judgmental way (National Institute for Health and Care Excellence [NICE], 2014).

Cognitive behavioral therapy (CBT) has also proven valuable, especially for tackling unhelpful patterns around eating, exercise, and emotional control. CBT helps people recognize and reshape negative thoughts that fuel unhealthy habits, paving the way for more lasting behavioral shifts (Mesarič et al., 2023).

Practical tools such as goal setting and self‑monitoring give individuals greater control over their health. Clear, achievable targets—like gradual weight loss or more regular physical activity—tend to boost both motivation and follow‑through. Techniques like keeping food diaries, logging daily activity, or regular weight checks offer useful feedback and strengthen personal accountability.

Building new habits is equally important for long‑term success. Encouraging small, steady adjustments that gradually become part of everyday routines makes healthy behaviors far more sustainable. Strategies such as linking new actions to existing cues, reshaping one’s environment, and using positive reinforcement can markedly improve adherence and results (Mesarič et al., 2023; NICE, 2014).

6.2 Clinical Interventions in Early Disease

When lifestyle measures alone fall short, or when someone already shows signs of early disease, clinical interventions become necessary. These steps aim to halt further progression and lower the chance of serious complications.

6.2.1 Prediabetes

Prediabetes offers a valuable window for action, since developing full type 2 diabetes is far from inevitable. Intensive lifestyle changes—better eating habits, increased physical activity, and meaningful weight loss—have been shown to cut the risk of progression significantly. Even a modest drop in body weight can bring noticeable improvements in how the body handles insulin (Knowler et al., 2002).

For those at particularly high risk, such as individuals with severe obesity, a strong family history of diabetes, or ongoing high blood sugar, medication may be appropriate. Metformin is the most widely used option in this situation and has demonstrated real benefits in delaying or preventing type 2 diabetes, especially when paired with sustained lifestyle efforts (Knowler et al., 2002; Lim et al., 2025).

6.2.2 Early Hypertension

In people with raised blood pressure or early hypertension, lifestyle adjustments still come first. Important steps include cutting back on dietary salt, becoming more physically active, losing excess weight, limiting alcohol, and following balanced eating patterns such as the DASH diet (Benson et al., 2020; World Health Organization [WHO], 2021).

Medication is usually added when blood pressure stays elevated despite these changes, or when the overall risk level is already high. Starting antihypertensive treatment early can help prevent serious long‑term problems like stroke, heart attack, and kidney damage (Whelton et al., 2018; WHO, 2021).

6.2.3 Dyslipidemia

Early management of abnormal blood lipids begins with lifestyle changes: reducing intake of saturated fats and cholesterol, eating more fiber‑rich foods, and staying physically active. These steps can lead to meaningful improvements in cholesterol levels and lower cardiovascular risk (Baigent et al., 2005).

If lifestyle efforts are not enough, or if the person faces high cardiovascular risk, statin therapy is often recommended. Statins effectively reduce LDL cholesterol and have been proven to decrease major cardiovascular events. Introducing them at the right stage forms an important part of preventive care (US Preventive Services Task Force, 2016).

6.3 Multidisciplinary Care Models

Because obesity, diabetes, and CVD involve many different factors, effective early intervention often depends on multidisciplinary teams. These integrated care groups typically bring together doctors, dietitians, physiotherapists, and psychologists, each offering their own area of expertise (Busman et al., 2024; Foster et al., 2017).

Dietitians offer personalized nutrition advice, physiotherapists create suitable exercise plans, and psychologists help address the behavioral and emotional sides of health. Physicians usually coordinate the overall care, track medical progress, and prescribe medication when needed.

At the center of these models is patient‑centered care, which tailors plans to each person’s preferences, needs, and cultural background. Structured chronic disease management programs further strengthen long‑term support through regular follow‑up, education, and practical assistance that improve adherence and outcomes (Buse et al., 2007; Busman et al., 2024; Foster et al., 2017; Newman et al., 2017; Wonderling et al., 2024).

6.4 Digital Health and Innovation

New digital health tools are reshaping how early intervention is delivered. Wearable devices like fitness trackers and smart watches allow people to monitor their activity, heart rate, and other vital signs continuously, helping to increase awareness and motivation (Jafleh, 2024).

Telemedicine has made healthcare more accessible by enabling remote consultations, counseling, and follow‑up visits. This approach is especially helpful in areas with limited medical facilities or for people who find it difficult to attend in‑person appointments (Josiah et al., 2026).

Mobile health applications provide convenient ways to track diet, exercise, and medication use, while also delivering education and behavioral support. Many of these platforms can deliver personalized guidance and instant feedback (McCarroll et al., 2017).

Artificial intelligence and predictive analytics are taking this further by analyzing large amounts of data to flag individuals at higher risk. These systems can assist clinicians in making timely decisions and support more proactive, targeted care (Al‑Nafjan et al., 2025).

Successful early intervention for obesity, diabetes and CVD depends on a well‑rounded strategy that brings together behavioral support, clinical care, team‑based collaboration, and technological advances. When applied thoughtfully, these approaches play a key role in stopping disease progression and supporting better health over the long term.

Figure 2: Overview of Early Intervention Strategies for Obesity, Diabetes and Cardiovascular Disease.
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7. Special Populations and Tailored Interventions

Prevention and early intervention efforts for obesity, diabetes and CVD need to recognize that different groups of people have distinct needs. Adapting strategies to fit demographic, physiological, and socioeconomic realities tends to make them more relevant, acceptable, and ultimately more successful.

7.1 Children and Adolescents
The increasing rate of childhood obesity has become a serious public health issue. Excess weight in early years raises the likelihood of developing diabetes and cardiovascular problems in adulthood. For this reason, prevention should start early and aim to support healthy growth and development (World Health Organization [WHO], 2016; Yuksel et al., 2020).

Core strategies include promoting balanced eating patterns, cutting down on sugar‑sweetened drinks and heavily processed foods, and encouraging good dietary habits at home. Families play a key role in establishing these behaviors from a young age (WHO, 2013, 2016; Yuksel et al., 2020).

Schools offer an important setting for shaping healthier lifestyles. Policies that improve access to nutritious meals while limiting unhealthy options can make a real difference. Including nutrition education as part of the regular curriculum also helps children develop lasting awareness of healthy choices (Yuksel et al., 2020).

Promoting physical activity is just as vital. Schools and local communities should create more opportunities for children to move through sports, active play, and well‑designed physical education classes. At the same time, efforts to reduce excessive screen time and sedentary behavior remain essential for this age group (Rudwan, 2025; Saul, 2021; Yuksel et al., 2020).

7.2 Women
Women often face specific risk factors for obesity, diabetes, and CVD that are linked to hormonal changes and reproductive life stages. Gestational diabetes mellitus (GDM), for example, can complicate pregnancy and significantly raises the future risk of type 2 diabetes for both the mother and her child. Regular screening during pregnancy makes it possible to detect and manage the condition early (Diaz‑Santana et al., 2022).

Other hormonal conditions, such as polycystic ovary syndrome (PCOS), are frequently associated with insulin resistance, weight gain, and higher cardiovascular risk. Menopause brings its own challenges, including shifts in fat distribution, changes in cholesterol levels, and alterations in metabolic function, all of which can increase vulnerability (Dubey et al., 2024).

Follow‑up care after pregnancy is particularly important for women who have had gestational diabetes. Ongoing monitoring, lifestyle support, and timely interventions can help prevent the development of type 2 diabetes and lower cardiovascular risk. Interventions should also take into account the social and cultural factors that shape women’s health decisions and behaviors.

7.3 Elderly Population
Caring for older adults brings unique difficulties, especially when obesity occurs alongside age‑related loss of muscle mass—a condition known as sarcopenic obesity. This combination can lead to reduced mobility, greater frailty, and elevated cardiovascular risk. Management in this group therefore needs to focus on protecting muscle strength while still addressing excess body weight (McKee, 2021).

Programs that emphasize functional fitness, including strength training, balance work, and moderate aerobic exercise, tend to work well for older people. Beyond improving metabolic health, these activities help maintain independence and support a better quality of life (Nystoriak & Bhatnagar, 2018).

Medication management also requires careful attention. Many older adults take several different medicines (polypharmacy), some of which can influence metabolism or interact with treatments for obesity, diabetes, or heart disease. Individualized plans and regular review are necessary to reduce side effects and achieve the best possible results.

7.4 Low‑Resource Settings
In settings with limited resources, non‑communicable diseases like obesity, diabetes, and CVD are increasing quickly, often occurring alongside ongoing infectious disease challenges. In such contexts, interventions must be both affordable and scalable (WHO, 2025).

Priority should be given to practical, low‑cost lifestyle measures—such as encouraging physical activity and making better use of locally available nutritious foods. Community health workers are often central to delivering effective prevention. They can offer health education, carry out simple screenings, and help connect people to further care when needed. Because they are embedded in the community, they tend to build greater trust and engagement (Buse et al., 2007; Newman et al., 2017; Rudwan, 2025; U.S. Department of Health and Human Services [HHS], n.d.).

Task‑shifting and decentralizing services also help stretch limited resources. Training non‑physician health workers to handle certain responsibilities and integrating care into primary health systems can expand access and improve efficiency. These strategies are particularly important for tackling the growing impact of obesity, diabetes, and cardiovascular disease where healthcare infrastructure is constrained.

Designing preventive and early intervention approaches that respond to the specific needs of different populations is crucial for improving both effectiveness and fairness in healthcare delivery.


8. Barriers to Prevention and Early Intervention
Although the advantages of preventive care and early intervention are well documented, numerous obstacles continue to restrict their impact and broader adoption. These barriers operate at the individual, healthcare system, and structural levels, frequently reinforcing one another and widening existing health inequalities.

8.1 Individual‑Level Barriers
On a personal level, limited health literacy often stands in the way of effective prevention. Many people simply do not have enough understanding of risk factors, healthy lifestyle choices, or the value of early screening. This knowledge gap can postpone care‑seeking and lower participation in preventive activities. Common misconceptions about diet, exercise, and how these diseases develop also lead to poorer health decisions (Akakpo & Neuerer, 2024).

Cultural beliefs and traditional dietary habits further influence behavior. In certain communities, everyday meals tend to be rich in calories, fats, or refined carbohydrates. Attitudes toward body size and weight can also shape how people view obesity, sometimes making it harder to embrace recommended changes (AlAteeq et al., 2022; Hwalla et al., 2017).

Motivation and adherence present additional difficulties. Sustaining lifestyle modifications is rarely easy, especially without strong social support or quick, visible results. Daily stresses, competing responsibilities, and challenging living conditions often make it even tougher to stick with healthier habits in the long run (Saul, 2021).

8.2 Healthcare System Barriers
The healthcare system itself creates several significant hurdles to delivering preventive services. In many regions—particularly rural and underserved communities—access to clinics and hospitals remains limited. Long waiting times, distance, and lack of awareness mean that preventive opportunities are frequently missed (Oleribe et al., 2019).

Financial barriers are equally pressing. Direct costs for doctor visits, laboratory tests, and medicines can discourage people from seeking care, especially in low‑ and middle‑income countries where health insurance is often inadequate or unavailable (Schultz et al., 2018).

Shortages in the health workforce add to these problems. With too few trained doctors, dietitians, and other allied health professionals, many systems struggle to provide thorough preventive care. As a result, facilities tend to focus on treating acute illness rather than investing time and resources in prevention.

8.3 Structural and Policy Barriers
At a wider level, structural and policy shortcomings can seriously weaken prevention initiatives. Public health policies are sometimes poorly developed or weakly enforced, reducing the reach and impact of population‑wide efforts. Regulations concerning food labeling, advertising restrictions, and health promotion campaigns are not always applied consistently (Emoekpere, 2024).

The food and beverage industry also exerts considerable influence. Heavy marketing of unhealthy foods and drinks—often aimed at children and other vulnerable groups—helps shape preferences that increase disease risk. Commercial priorities can make it difficult to introduce or strengthen necessary regulatory controls (Itria et al., 2021).

Features of the urban environment further complicate matters. In many places, safe parks and recreational areas are scarce, while daily life depends heavily on cars and other motorized transport. Such built environments tend to discourage physical activity and reinforce sedentary routines, making healthy living harder to achieve and maintain (Rundle & Heymsfield, 2016).

Overcoming these interconnected barriers calls for coordinated action across individual, healthcare systems, and policy domains. Only through such efforts can preventive care and early intervention become truly accessible, effective, and equitable for all (Busman et al., 2024; Foster et al., 2017).


9. Emerging Trends and Advancements in Prevention Strategies

Recent developments in science and technology are transforming how we approach prevention for obesity, diabetes and CVD. These innovations are shifting the focus toward earlier identification of risk, more personalized care, and better integration of preventive measures within everyday healthcare delivery (Buse et al., 2007; D’Agostino et al., 2008; Newman et al., 2017; Rudwan, 2025; US Preventive Services Task Force, 2016).

One of the most significant shifts is the rise of precision and personalized medicine. Rather than relying on standard approaches that apply broadly to everyone, this model tailors prevention and treatment to an individual’s genetic makeup, lifestyle habits, and environmental influences. By doing so, clinicians can better stratify risk and design interventions that are more likely to succeed (Naithani et al., 2021).

Closely connected to this is the expanding role of genetic testing and biomarker‑based risk assessment. Progress in genomics and metabolomics now makes it possible to detect high‑risk individuals well before any symptoms emerge. Specific markers—such as certain inflammatory indicators, detailed lipid profiles, and measures of blood glucose control—help clinicians spot potential problems earlier and guide more accurate preventive actions (Navarro Meza & Alcala‑Bejarano Carrillo, 2016).

Pharmacological advances have also broadened the range of preventive tools available. Newer medications, particularly glucagon‑like peptide‑1 (GLP‑1) receptor agonists, have shown impressive results in supporting substantial weight loss, improving blood sugar regulation, and lowering cardiovascular risk. Similarly, sodium‑glucose co‑transporter‑2 (SGLT2) inhibitors offer benefits that extend beyond glycemic control, providing meaningful protection for the heart and kidneys in people at elevated risk (Javor et al., 2024).

Artificial intelligence is playing an increasingly important part in both prevention and early detection. Machine learning models can process vast amounts of data to uncover subtle patterns and forecast disease risk with considerable accuracy. These systems assist clinicians in making timely decisions, support proactive care, and help manage health risks at a population level (Al‑Nafjan et al., 2025).

Equally important is the push to embed preventive care more firmly into universal health systems. Incorporating routine screening, risk evaluation, and early intervention into primary healthcare settings helps ensure consistent follow‑up and fair access for all. Strengthening health systems so that prevention receives as much attention as treatment will be vital in tackling the rising tide of non‑communicable diseases (Buse et al., 2007; D’Agostino et al., 2008; Newman et al., 2017; Wonderling et al., 2024).

These emerging trends and innovations present encouraging possibilities for making prevention strategies more effective, efficient, and widely accessible in the fight against obesity, diabetes and CVD.


10. Conclusion

Obesity, diabetes and cardiovascular disease are highly connected global health problems with underlying mechanisms and risk factors. Their increasing prevalence, particularly in low- and middle-income countries, highlights a need for a shift from a purely treatment-focused to a prevention- and early treatment-focused approach. Addressing modifiable risk factors such as diet, physical activity and general health behaviours, as well as the social determinants of health, are critical to decreasing the global burden of these diseases and improving long-term health for individuals.

A comprehensive integrated approach to prevention, using lifestyle modification, health education, behaviour change, health policy and pharmacotherapy is likely to be most effective in prevention of chronic diseases. Early detection and management using simple cost effective screening tests followed by multidisciplinary approaches and behaviour change are crucial. Developing solutions such as digital health technologies, artificial intelligence and precision medicine can help in identifying high risk individuals and targeted early interventions.

However, major barriers exist at the individual, healthcare system and policy levels limiting effective implementation of preventive approaches. To overcome these barriers it is necessary to address health literacy and improve access to health services, strengthen health systems, and develop supportive public health policies and laws. Implementing effective prevention and early treatment and care of chronic diseases through a multi-level patient- centred approach is critical to reducing the huge global burden of obesity, diabetes and cardiovascular diseases and achieving equitable and sustainable health gains.
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