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Abstract: 

Metabolic Syndrome (MetS) is an escalating global problem and a growing public health challenge 

worldwide. It is defined as a group of interrelated conditions that significantly increase the risk of 

cardiovascular disease and Type-2 diabetes. It is characterized by central obesity, dyslipidemia, 

hypertension and insulin resistance. The prevalence of metabolic syndrome is increasing worldwide 

with significant differences between regions and populations. The aim of this review study is to 

summarize current knowledge about the prevalence of MetS in the general population. The main 

risk factors are sedentary lifestyle, poor diet, genetic predisposition and socio-economic status. The 

pathophysiology of MetS involves complex interactions between genetic, environmental and 

lifestyle factors leading to insulin resistance and chronic inflammation. Effective management 

strategies include lifestyle changes such as diet and exercise, pharmacological interventions and 

public health policies aimed at reducing risk factors. Further research is needed to better understand 

the underlying mechanisms and to develop more effective prevention and treatment strategies. Early 

recognition of Metabolic Syndrome (MetS) can decrease its prevalence and reduce its impact on 

morbidity and mortality. 
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Introduction:  

The Metabolic Syndrome (MetS) is a clustering of insulin resistance, hypertension and 

dyslipidemia; has become a major public health issue worldwide. MetS consists of central obesity, 

glucose intolerance, diabetes, lower high density lipoproteins, high triglycerides and hypertension. 

MetS is a widely prevalent and multi-factorial disorder and the prevalence of each of these diseases 

as well as the MetS is increasing worldwide. An association between certain metabolic disorders 

and cardiovascular disease has been known since 1940s. In 1980s, this association became more 

clearly defined and the term Metabolic Syndrome (also known as Syndrome X) was coined to 

designate a cluster of metabolic risk factors that come together in a single individual. In 1988, 

Reaven outlined ‘Syndrome X’ and the association between glucose intolerance, hypertension and 

dyslipidemia, with insulin resistance suggested as the underlying cause. The term "Metabolic 

Syndrome (MetS)" dates back to late 1950s, but came into common usage in  late 1970s to describe 

various associations of risk factors with diabetes that had been noted as early as the 1920s 
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(Joslin,1921). The terms Metabolic Syndrome, Insulin Resistance Syndrome, Dysmetabolic 

Syndrome, Obesity Syndrome, Reaven’s Syndrome and Syndrome X are now used specifically to 

define a group of abnormalities that are associated with increased risk for the development of          

Type-2 Diabetes and atherosclerotic vascular disease (e.g., heart disease and stroke). Singer (1977) 

used the term for associations of obesity, gout, diabetes mellitus, and hypertension with 

hypolipoproteinemia. Phillips (1978) developed the concept that risk factors for myocardial 

infarction concur to form a "constellation of abnormalities" (i.e., glucose intolerance, 

hyperinsulinemia, hypercholesterolemia, hypertriglyceridemia and hypertension). The primary 

objective of this review was to synthesize and analyze existing literature on metabolic syndrome 

(MetS) to determine the current prevalence and trends of MetS in various populations globally, 

highlighting demographic variations and potential changes over time. 

 

Methodology 

The objective of this study was to systematically analyze the prevalence of Metabolic Syndrome 

(MetS) in the general population. MetS is a cluster of conditions that occur together, increasing the 

risk of heart disease, stroke, and Type-2 diabetes. This review synthesizes key findings from 

literature, focusing on epidemiology and management strategies for MetS. 

 

The three criteria are used for defining MetS are shown in Table (Deepa 2007). 

 
Table: Definitions of the Metabolic Syndrome 

  Risk factors IDF Consensus 

(2005) 

ATP-III criteria 

(2001) 

WHO Criteria (1999) 

1 Obesity/abdominal 

obesity 

Waist circumference 

≥90 cm (m), ≥80 cm 

(f)—South Asians 

Waist circumference 

≥102 cm (m), ≥88 cm 

(f) 

Body mass index (BMI) ≥30 

kg/m2 and/or waist-to-hip ratio 

>0.90 (m), >0.85 (f) 

2 Blood pressure ≥130/≥85 mmHg ≥130/≥85 mmHg ≥140/≥90 mmHg or on 

medication 

3 Fasting glucose ≥5.6 mmol/L or pre-

existing diabetes 

≥6.1 mmol/L or on 

medication for diabetes 

Diabetes, impaired glucose 

tolerance or insulin resistance 

4 Microalbuminuria Not used for diagnosis Not used for diagnosis Urinary albumin excretion rate 

≥20 µg/min 

5 Triglycerides ≥1.7 mmol/L ≥1.7 mmol/L Triglycerides ≥1.7 mmol/L 

and/or HDL-C <0.91 mmol/L 

(m), <1.01 mmol/L (f) 

6 HDL cholesterol <1.04 mmol/L (m), 

<1.3 mmol/L (f) 

<1.04 mmol/L (m), 

<1.3 mmol/L (f) 

  

Metabolic Syndrome-

definition 

Abdominal obesity 

plus two or more risk 

factors 

At least three risk 

factors 

Diabetes, impaired glucose 

tolerance or insulin resistance 

plus any two or more risk 

factors 

 

Results and Discussion  

In 1998, the World Health Organization (WHO) was the first organization to provide a definition of 

the Metabolic Syndrome (MetS). In response, the European Group for the Study of Insulin 

Resistance countered with a modification of the WHO definition (WHO, 2000). In 2001, the 

National Cholesterol Education Program (NCEP) released its definition. Subsequently, the 

American Association of Clinical Endocrinologists offered its views regarding the definition of 

MetS. The proliferation of definitions suggested that a single unifying definition was desirable. In 

the hope of accomplishing this, the International Diabetes Federation (IDF) proposed a new 

definition of the Metabolic Syndrome (MetS). in April 2005 (Deepa et al 2007).  

This new definition requires a fresh assessment of the prevalence of the Metabolic Syndrome as 

well as of the magnitude of the morbidity and mortality associated with it. As the criteria for 
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defining MetS have been recently laid down, studies of its prevalence in India are few. Diabetes 

Mellitus and MetS have reached global pandemic proportions with India being designated ‘Diabetes 

Capital’ of the world. In India, it is estimated that 32 million people suffer from diabetes and the 

number is projected to increase to 69.8 million by 2025 (Enas et al, 2007).  

The MetS is increasing in prevalence worldwide as a consequence of increasing obesity prevalence. 

MetS is likely to have a marked impact on the prevalence of cardiovascular disease and Type-2 

Diabetes worldwide in the next two decades. The International Diabetes Federation estimates that 

one-quarter of the world's adult has MetS (IDF, 2005). Obesity, hypertension, dyslipidemia and 

diabetes are no longer diseases of the wealthy. By 2025, three out of four people with diabetes will 

be living in third world countries and similar trends are likely for the other components of the 

syndrome. 

The MetS is a group of obesity, hyperglycemia, decreased high density lipoprotein (HDL), 

increased triglyceride, and high blood pressure (Magliano et al, 2006). MetS as a driver of current 

epidemics of diabetes and cardiovascular diseases (CVD) has become a major challenge to public 

health around the world (Zimmet et al, 2001 and Grundy et al, 2004). In the semi-rural areas of 

Turkey the prevalence of MetS was 27.6% by NCEP Criteria (Arikan et al, 2009). The prevalence 

of MetS varies globally but is increasing due to rising obesity rates and sedentary lifestyles. Studies 

before 2020 indicated that the prevalence in adults was about 25%, with higher rates in urbanized 

and industrialized regions (Grundy et al., 2006). The National Health and Nutrition Examination 

Survey (NHANES) showed a significant rise in MetS among U.S. adults from 1988 to 2012 (Ford 

et al., 2008). 

Metabolic syndrome (MetS) is increasing in prevalence, paralleling an increasing epidemic of 

obesity. In the United States, where almost two thirds of the population is overweight or obese, 

more than one fourth of the population meets diagnostic criteria for MetS (Misra and Khurana, 

2009). In the United States, data from a 1999-2000 survey showed that the age-adjusted prevalence 

of MetS among adults aged 20 years or older had risen from 27% (data from 1988-1994) to 32%. 

(Chow et al, 2004). 

Nearly 50-60% of people with diabetes will come from Asia, in particular from India and China. 

Human gene pool may have been unable to cope with changes in both lifestyle and socio-economic 

status from a hunter-gatherer to a more sedentary way of life. In developing countries, the lifestyle 

changes resulting from industrialization and rural-urban migration involve decreased levels of 

physical activity and the increased intake of energy. 

In a survey in Singapore in 2004, the prevalence of MetS varied between the three major ethnic 

groups – from the Chinese at 15% and Malays at 19%, to the Indians at 20%. All these studies have 

used either WHO or ATP-III criteria for defining MetS. It was estimated that 20%–25% of South 

Asians have developed MetS and many more may be prone to it (Cameron et al, 2004). 

India is a middle-income country in rapid economic and epidemiologic transition. Decades of 

economic development have led to dramatic changes in life expectancy, lifestyle and diet. An older 

more sedentary population finds itself increasingly more burdened by diseases of its new found 

wealth obesity, diabetes and MetS which already approach those found in industrialized nation in 

both Europe and the USA. The increasing prevalence of cardio-metabolic risk factors has resulted 

in an unprecedented rise in the incidence of cardiovascular disease. The Indians have proven 

themselves capable of bringing rapid large-scale socioeconomic change. However, the ability of the 

government to respond and control such an epidemic will depend on whether or not it approaches 

the task with the same vigor it has approached economic development. In India, 25% of subjects 

had the MetS by IDF criteria (Sachdev et al, 2009), another study done by NCEP criteria reported 

its prevalence by 9.3% in rural central India (Kamble et al, 2010). Earlier studies described one or 

more components of this syndrome. Prevalence rates have varied (11– 41%) depending on the 

definition and cut-offs used as well as population characteristics (Deepa et al, 2007).   

Using NCEP-ATP-III criteria, Ramachandran et al. 2003 reported MetS prevalence 41% in 

Chennai, while Gupta et al., 2004 reported 31% in Jaipur. Prabhakaran et al. 2007 reported its 
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prevalence 24.6% from Delhi, with three-fold higher prevalence in urban as compared to rural 

areas. Prevalence of metabolic syndrome was 23.2%, 18.3% and 25.8% according to WHO, ATP-

III and IDF definitions respectively (Deepa et al, 2007). Misra et al. 2004 have reported 28% 

prevalence of insulin resistance in urban children and young adults.  Of the 150 million diabetics in 

the world, Indians alone account for 40 million cases. It is distressing to learn that diabetes in India 

would increase by 150-200% by 2025, means by 2025 every fourth person to be labeled a diabetic 

in the world, will be an Indian. The picture looks gloomier when we realize that many of our people 

with diabetes are still undiagnosed. Diabetics apart, there is another subset of people with impaired 

glucose tolerance (IGT) or impaired fasting glucose (IFG). These people are now labeled as 

Prediabetes. 

Dr. Ramachandran (2003) presented the Indian viewpoint of the prevalence of prediabetes and 

Metabolic Syndrome (MetS). According to Ramachandran, both impaired fasting glucose (IFG) and 

impaired glucose tolerance (IGT) were highly prevalent in India (8.7% and 8.1%, respectively), 

with 33% overlap between populations. IGT was common in all areas and at all ages, whereas 

diabetes was more prevalent in people over 40 years (24%, diabetes vs. 15.7%, IGT) with only 5% 

of diabetic patients aged less than 40 years. Preventive action is urgently needed, and studies in 

China and India have proven to be effective. 

 

Table- Prevalence of Metabolic Syndrome from various studies 

 Prevalence of metabolic syndrome. 

 Crude prevalence. 

 Age-adjusted prevalence 

 Age standardised prevalence rate. 

 
Reference City, Country Year Age                      

(years) 

Sample 

size 

MetS 

Prevalence (%) 

Diagnostic      

criteria 

Abdul-Rahim 

HF, et al., 2001 

Palestinian 1996–

1998 

30–65 Urban:492 

Rural: 500 

17% a WHO 

Ford ES, 2003  US 1988–

1994 

≥20 8608 ATPIII − 23.9%b; 

WHO − 25.1%b 

ATP-III  &      

WHO 

Al-Lawati JA,  

et al., 2003  

Nizwa City, 

Oman 

2001 ≥20 1419 17% a; 21% b ATP-III 

Resnick HE,  

et al., 2003  

Arizona,       

Oklahoma &        

Dakota 

1988 45–74 2283 35% a ATP-III 

Azizi F,  

et al., 2003  

Tehran, Iran 1999–

2001 

≥20 9846 30.1%a; 33.7%c ATP-III 

Tan CE, et al., 

2004  

Singapore 1998 18–69 4723 Asian  

Indians: 28.8%a;  
Malays: 24.2%a          

Chinese:14.8%a 

ATP-III 

Oh J, et al., 2004  Korea 1997 30–80 655 Men: 29%a; 

Women: 16.8%a 

ATP-III     

[modified] 

Thomas GN,  

et al., 2005  

Hong Kong 1994–

1996 

25–74 2843 21.9%c ATP-III    

[modified] 

Son LNTD,  

et al., 2005  

Ho Chi Minh City, 

Vietnam 

2001 ≥20 611 18.5%a; 12.0%c ATP-III 

Gu D, et al., 

2005  

China (Inter-

ASIA) 

2000–

2001 

35–74 15 540 Men: 9.8%c; 

Women: 17.8%c 

ATP-III 

Ford ES, 2005  United States. 1999–

2002 

≥20 3601 ATPIII: 34.5%a; 

IDF: 39.0%a 

ATP-III & 

IDF 

Adams RJ,  

et al., 2005  

South Australia 2005 ≥18 4060 IDF: 22.8%a; 

ATPIII:15%a 

ATP-III & 

IDF 

Guerrero-

Romero F, et al., 

Northern Mexico  

    (Durango City) 

2005 30–64 700 IDF:22.3%; 

ATPIII:22.6%a; 

ATP-III & 

IDF WHO 
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2005  WHO: 15.4%a 

Shiwaku K,  

et al., 2005  

Japan, Korea and  

   Mongolia 

1999–

2003 

30–60 1384 Japanese: 12%a; 

Koreans: 13%a; 

Mongolians:16%a 

ATP-III 

[modified: 

BMI ≥ 25] 

Scuteri A,  

et al., 2005  

Cardiovascular 

Health Study 

(CHS) 

1989–

1990 

≥65 2175 ATPIII: 28.1%a; 

WHO: 21%a 

ATP-III & 

WHO 

Bo S, et al., 

2005  

North-western 

Italy 

2001–

2003 

45–64 1877 23.1%a ATP-III 

Mohan V, et al., 

2001  

Chennai, India 1996–

1997 

≥20 1262 11.2%a EGIR 

Ramachandran 

A, 

 et al., 2003  

Chennai, India 1995 20–75 475 41.1%a ATP-III 

[modified] 

Gupta R, et al., 

2004  

Jaipur, India 2004 ≥20 1091 31.6%a;  

24.9%b 

ATP-III 

 

Over the past two decades, there has been a striking increase in the number of people with the 

Metabolic Syndrome (MetS) in developing countries. However, precise figures for its prevalence 

are not available. The pathogenesis of MetS involves a complex interplay of genetic and 

environmental factors. Central obesity and insulin resistance are pivotal in its development. Insulin 

resistance leads to hyperinsulinemia, exacerbating hypertension and dyslipidemia. Adipose tissue, 

especially visceral fat, secretes adipokines and inflammatory cytokines, contributing to metabolic 

dysregulation (Grundy et al., 2005; Eckel et al., 2005). Management primarily focuses on lifestyle 

interventions such as diet, physical activity and weight loss. Pharmacological treatments target 

specific components like hyperglycemia, hypertension and dyslipidemia. Studies have shown the 

lifestyle modification programs are effective for reducing the prevalence of MetS. Nutraceuticals 

and personalized medicine are emerging areas with promising results in managing MetS (Grundy et 

al., 2005; Mottillo et al., 2010)  

 

Conclusion:  
The prevalence of Metabolic Syndrome (MetS) is high and increasing worldwide due to increasing 

obesity and sedentary lifestyles. Effective treatment of MetS requires a combination of lifestyle 

changes and medications. Lifestyle interventions such as diet and exercise are important, while drug 

therapy is important to control certain components such as hyperglycemia, hypertension and 

dyslipidemia. The findings highlight the urgent need for a comprehensive public health strategy to 

address the growing burden of MetS. These strategies should include the early identification and 

management of risk groups and continued research to understand the underlying mechanisms and 

develop innovative treatments. This study identified the gaps in the current research and proposed 

the directions for the future studies to better understand and address MetS in the general population. 
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