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ABSTRACT
Metabolic syndrome is a cluster of disease such as central obesity, hypertension, dyslipidemia, insulin resistance and it is associated with an increased risk for developing diabetes atherosclerotic and non-atherosclerotic cardiovascular disease. The NCEP ATP III criteria wasused in this study for the diagnosis of metabolic syndrome in adult males and females. A total of 300 samples between the age group 30-59years were selected from two private hospitals and one government hospital in Ernakulam District. The objectives of the study were to diagnose the prevalence of metabolic syndrome among selected subjects, to compare the prevalence of metabolic syndrome among males and females, to assess the nutritional status of the selected subjects, to check the life style and personal habits of the selected subjects. The survey method was used for the study.The National Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATPIII) criteria used for the diagnosis. In this comparative study, data from 300 subjects including 118 males and 182 females aged between 30 to 59 years, were collected. Metabolic syndrome was present both in women and men. The prevalence was higher in women than in men. Out of 300 subjects, 77 (26%) of participants have metabolic syndrome. The remaining 223 (74%) have no metabolic syndrome. Out of this 77 metabolic syndrome subjects, 28 men and 49 women had metabolic syndrome. The prevalence of metabolic syndrome is high in women than in men.   BMI was above normal in case of both in women (27.50kg/m2) and in men (26.59kg/m2.Increased waist circumference around 98cm and waist hip ratio around 0.98were significantly larger contributors to the metabolic syndrome. While in men increase in FBS (fasting glucose) is141.79 observed, in women the mean value is 137.07 .
The prevalence of metabolic syndrome is higher in women than in men. There is no significance difference among sex with respect to factors affecting metabolic syndrome, since p value is greater than 0.05. Hence the null hypothesis is accepted at 5% level of significance. With regard to BMI, p value is less than 0.05. So null hypothesis is rejected at 5% level. Hence there is a significant difference among males and females. 













1.  INTRODUCTION
 The Metabolic Syndrome (MetS), also known as Syndrome X and Insulin Resistance Syndrome.  Metabolic syndrome (MetS) is a group of metabolic disorders such as hypertension, central obesity, insulin resistance, and metabolic syndrome is firmly associated with an increased risk for developing diabetes and atherosclerotic and non-atherosclerotic cardiovascular disease (CVD) (YogitaRochlani et al 2017). 
 The root cause of metabolic syndrome continues to pose challenges to professionals, but both insulin resistance and central obesity are considered important factors. Genetics, lack of exercise, aging, pro-inflammatory conditions, and hormonal changes can also be causal, but their role may vary by ethnic group. 
 Insulin resistance occurs when cells in the body (liver, skeletal muscle, adipose tissue) become less sensitive and eventually the beta cells of the pancreas become resistant to insulin, a hormone that promotes glucose uptake. Glucose is no longer taken up by cells, but remains in the blood. That is, more and more insulin (hyperinsulinemia) needs to be produced to process glucose. The production of increased amounts of insulin is diminished and can eventually deplete beta cells. When the pancreas is unable to produce enough insulin, a person becomes hyperglycemic (too much glucose in the blood) and is diagnosed with type 2 diabetes. Even before this happens, damage occurs in the body, including the accumulation of triglycerides that further impair insulin sensitivity. 
 Central obesity is associated with insulin resistance and metabolic syndrome. Obesity contributes to hypertension, high serum cholesterol, low HDL and hyperglycemia and is independently associated with higher CVD risk. The risk of severe health effects in the form of type 2 diabetes and coronary heart disease (CHD) has been shown to increase with increased weight index (BMI), but it is in the stomach It is fat surplus, which is simply measured around the waist. The world has already increased the risk of construction and has non-circulating diseases such as type 2 diabetes. Many expert groups have developed clinical criteria for metabolic syndrome. European Groups for Research on Study of World Health Organization (WHO), Insulin Resistance (EGIR), and National Cholesterol Education Programs Most Commonly Recognized. All groups agreed on the core component of the metabolic syndrome: obesity, insulin resistance, lipid disorder and hypertension. However, existing guidelines have been difficult to use, however, conflicts contradictions to identify individuals in metabolic syndrome in clinical practice (IDF, 2006).  
The prevalence of the metabolic syndrome ranges from 20 to 25% in the adult population and 0 to 19.2% in children; but it can reach almost 80% in type 2 diabetes patients. Previous studies reported that the prevalence of MetS in T1DM patients varies between 3.2% in Poland and 57.1% in Finland depending on the study population characteristics and the diagnostic criteria used. Even though they are review articles published on the prevalence of MetS among T1DM patients, they failed to quantitatively estimate the overall pooled prevalence. Therefore, this study aimed to estimate the pooled prevalence of metabolic syndrome among patients with type 1 diabetes mellitus ( Belete et al,2021).
Diagnostic criteria for metabolic syndrome developed by following organisations:
· International Diabetic Federation, (IDF,2005)
· American Heart Association(AHA,2005)
· European Group for the Study of Insulin Resistance (EGIR,1999)
· National Cholesterol Education Program Expert Panel (NCEP) and Adult Treatment Panel III (ATP III,2001)
· World Health Organization (WHO,1999).
World health organization (WHO) and ATPIII are the most common criteria used for metabolic syndrome. These criteria along with a combination of three or more must-have components: large waist circumference, high triglycerides, low HDL cholesterol, high blood pressure, and high fasting blood sugar.
The major risk factors that contribute to metabolic syndrome are genetic, age and sex, central obesity, life style, diet, stress, insulin resistance, smoking, alcohol use, physical inactivity. In genetic, presence of some genes can cause a chance for metabolic syndrome. Age and sex are the most common factors for the development of metabolic syndrome. The prevalence of metabolic syndrome in men did not differ from that in women. There are sex-specific associations between some risk factors and metabolic syndrome.Central obesity is associated with insulin resistance and metabolic syndrome. Obesity contributes to hypertension, high serum cholesterol, low HDLc, and hyperglycemia, and is independently associated with higher cardiovascular risk. The risk of serious health consequences in the form of type 2 diabetes, coronary heart disease (CHD) and a range of other diseases, including some forms of cancer, has been shown to increase with only Body mass index (BMI) goes up, but it's excess body fat in the abdomen, measured simply by waist circumference, that is more indicative of metabolic syndrome than BMI. Smoking may increase the risk of MetS by a number of mechanisms. Nicotine released during smoking stimulates the release of several neurotransmitters and hormones. Elevated levels of inflammatory biomarkers such as Creactive protein were found in higher levels in smokers than in non-smokers. Low HDL and elevated triglyceride(TG) are often associated with increased release of free fatty acids due to lower lipoprotein lipase activity, higher 3hydroxy3methylglutarylcoenzyme A reductase activity, and higher glucose6phosphatase dehydrogenase activity, leading to increased synthesis of very low density lipoproteins in the liver.  Physical inactivity can lead to increase weight, elevated blood pressure, and increase the lipid disorders; including decreasing HDL and increasing triglycerides it lead to metabolic syndrome.
Several conditions that contribute to metabolic syndrome can be addressed through lifestyle changes such as diet, exercise, and weight loss. These steps can help you control metabolic syndrome and improve your overall heart health:
• Eat better. Eat a diet rich in fruits, vegetables, whole grains, skinless poultry, fish, nuts, lean meats, and plant-based proteins. Limit processed foods, saturated and trans fats, red meat, sodium and added sugars.
• Stay active. Aim for at least 150 minutes walking is the easiest place to start.
• Lose weight. Balance healthy eating with exercise to achieve and maintain a healthy weight.
• Work with your healthcare team to control your blood sugar, cholesterol and blood pressure.
• Take your medications. (AHA 2021)
Significance of the study
Metabolic syndrome has become a very prevalent disease in Kerala. So this study aimed to check the prevalence of metabolic syndrome in Ernakulam district. Moreover, the dietary and lifestyle patterns of the subjects were unhealthy choice which resulted in this condition. In addition to this, the study aimed to compare of prevalence between males and females through the assessment of their nutritional status. Owing to all these, the study on “COMPARATIVE STUDY ON THE PREVALENCE OF METABOLIC SYNDROME IN ADULT MALES AND FAMALES” is very relevant and need of the hour. 
OBJECTIVES
· To diagnosis the prevalence of metabolic syndrome among selected subjects.
· To compare the prevalence of metabolic syndrome among male and female.
· To assess the nutritional status of the selected subjects.
· To check the life style and personal habits of the selected subjects











2.REVIEW OF LITERATURE
The literature pertaining to the study on “COMPARATIVE STUDY ON THE PREVALENCE OF METABOLIC SYNDROME IN ADULT MALES AND FAMALES” is reviewed under the following headings.
· Definition of Metabolic syndrome 
· Prevalence of Metabolic syndrome 
· Risk factors of Metabolic syndrome 
· Diagnosis criteria 
· Prevention and treatment 
Definition of Metabolic syndrome
[bookmark: bau0005]The metabolic syndrome in any other case known as syndrome X, insulin resistance syndrome, Reaven syndrome, and “the lethal quartet”is the call given to the mixture of medical situations comprising principal and belly obesity, systemic hypertension, insulin resistance (or kind 2 diabetes mellitus), and atherogenic dyslipidemia. It is a prothrombotic and proinflammatory country characterised via way of means of improved inflammatory cytokine activity. Metabolic syndrome is likewise normally related to multiplied atherosclerotic cardiovascular disease, hyperuricemia/gout, persistent kidney disease, and obstructive sleep apnea. (EmmaMcCrackenMRCP, 2018)

The 1999 WHO definition of the metabolic syndrome become written via way of means of diabetologists and posted as a operating definition that might be changed whilst extra records have become available. It is primarily based totally on the belief that insulin resistance is one of the fundamental underlying members to the metabolic syndrome, and functions impaired glucose regulation (impaired glucose tolerance, diabetes or insulin resistance) at its core. In addition, the definition calls for the presence of extra chance elements from: hypertension, obesity, raised triglycerides (TG), or low HDL. (WHO)

The metabolic syndrome is a cluster of the maximum risky coronary heart assault danger elements: diabetes and raised fasting plasma glucose, belly obesity, excessive ldl cholesterol and excessive blood pressure. It is envisioned that round 20-25 in keeping with cent of the world’s person populace have the metabolic syndrome and they're two times as probable to die from and 3 instances as probable to have a coronary heart assault or stroke as compared with humans without the syndrome.  In addition, humans with metabolic syndrome have a fivefold more danger of growing kind 2 diabetes. They might upload to the 230 million humans international who have already got diabetes6a, one of the maximum not unusualplace continual illnesses international and the fourth or 5th main purpose of dying withinside the advanced world.  The clustering of cardiovascular disease (CVD) danger elements that typifies the metabolic syndrome is now taken into consideration to be the using pressure for a brand new CVD epidemic.  (IDF,2006)

Following the booklet of the WHO definition in 1999, the EGIR proposed a changed model for use in non-diabetic topics only. The companies had been inquisitive about insulin resistance and this has become the cornerstone in their definition. EGIR proposed using fasting insulin stages to estimate insulin resistance and impaired fasting glucose (IFG) as an alternative for impaired glucose tolerance (IGT)   (EGIR)

The metabolic syndrome refers back to the co-prevalence of numerous recognized cardiovascular hazard factors, together with insulin resistance, obesity, atherogenic dyslipidemia and hypertension. These situations are interrelated and percentage underlying mediators, mechanisms and pathways. There has been latest controversy approximately its definition and its utility. It identifies a subgroup of sufferers with shared pathophysiology who're at excessive hazard of growing cardiovascular disorder and sort type 2 diabetes. ( Paul L. Huang,2009)

Prevalence of Metabolic syndrome
Hirode G, et al carried out a study “Trends within side the Prevalence of Metabolic Syndrome within side the United States, 2011-2016”. The incidence of metabolic syndrome drastically elevated with growing age amongst all subgroup. Prevalence turned into 19.5% amongst the ones elderly 20 to 39 years and elevated to 48.6% amongst the ones elderly as a minimum 60 years. Among 17 048 individuals, the weighted metabolic syndrome incidence turned into 34.7%. Metabolic syndrome incidence turned into now no longer drastically unique amongst guys and women (35.1% vs 34.3%; P = .47) and turned into maximum amongst “other” race/ethnicity (39.0%), accompanied with the aid of using Hispanic (36.3%) and non-Hispanic white (36.0%) individuals. The boom withinside the usual crude metabolic syndrome incidence from 2011-2012 to 2015-2016 did now no longer meet statistical importance from 32.5% in 2011-2012 to 36.9% in 2015-2016.

Harikrishnan S, et al.  (2018) tested the “Prevalence of metabolic syndrome and its chance elements in Kerala, South India: Analysis of a network primarily based totally cross-sectional study”.  After standardization for age and adjustment for intercourse and city-rural distribution, the superiority of metabolic syndrome in Kerala turned into 24%, 29% and 33% for the NCEP ATP III, IDF and AHA/NHLBI Harmonization definitions, respectively.  The mean (SD) age of the individuals turned into 51 (14) years, and 60% have been women. Women had a better incidence of MS than guys (28% as opposed to 20% for ATP III). Similarly, individuals dwelling in city regions had better incidence of MS than their rural counterparts (26% as opposed to 22%).
Pant R et al. tested the “Prevalence of Metabolic Syndrome the various Patients Attending for Master Health Check-up in Family Medicine Department”. They discovered that the MetS turned into recognized in 53.9 % of the observe populace on the idea of changed NCEP-ATP III criteria, with occurrence notably better amongst males (58.3%) than in females (48.6%)(P value <0.01). Abdominal obesity (70.7%) turned into the maximum not unusual place morbidity accompanied via way of means of extended fasting blood sugar (57.1%), excessive degree of triglyceride (45.4%), excessive blood pressure (45.0%) and coffee degree of excessive density lipoproteins (41.0%). Prevalence of metabolic syndrome turned into notably (p-value=0.000) excessive amongst obesity (82.5%) and overweight (67.6%) people than people with regular weight (38.7%) and under-weight (7.1%).

Vatakencherry RMJ, et al calculable a cross-sectional study on “Prevalence of Metabolic syndrome among adults in a teaching hospital in Kochi, Central Kerala” and also the found Metabolic Syndrome was highly prevalent in our population. Regarding 76% (395) of participants met the NCEP: ATP III criteria for Metabolic syndrome. Prevalence of Metabolic syndrome among males was 80.4% and among females was 67.8% (P-value < 0.001).


Thiruvagounder,M. etal. (2010) reviewed “  The Frequency of Metabolic Pattern in a Original Population in India” and plant that Metabolic Pattern is wide in India. The frequency increases with age and is advanced in men than in women. In the group, metabolic pattern was establish in33.17 of men and27.04 of women. Waist circumference, dyslipidemia, and bloodied glucose forbearance were significantly more common in our male subjects than in female subjects. A multiple logistic retrogression analysis showed that adding age (OR (95 CI) = 1.06 (); P and male gender (OR (95 CI) = 1.50 (1.1901.890; P< 0.05) were significant predictors of metabolic syndrome in India.

Risk factors of Metabolic syndrome
Of the 321 adolescents, 95 (29.6%) were overweight, 129 (40.2%) were obese, and 97 (30.2%) were extremely obese. Around 18% were diagnosed with MS. The most prevalent risk factors were abdominal circumference ≥90th percentile (55%), HDL < 40 mg/dL (35.5%), High Pressure ≥130/85 mm/Hg (21%), Triglycerides ≥150 mg/dL (18.5%), and Fasting Glycemia ≥100 mg/dL (2%). Insulin resistance was observed in 65% of the adolescents.Anincreased prevalence of overweight and obesity, together with cardiometabolic risk factors such as dyslipidemia and abnormal blood pressure, were observed in adolescents, contributing to the onset of metabolic syndrome at younger ages. Risk factors for MS were more prevalent in females (Rizzo et al, 2013)

Female gender, advancing age, illiteracy, unemployment, positive family history, obesity and a sedentary lifestyle were found to contribute to Metabolic Syndrome. Therefore, early identification of the metabolic abnormalities and taking appropriate intervention by instituting holistic, multidisciplinary, and multi-sectorial preventive measures at an individual, community, and societal level would help to promote healthy dietary habits and physically active lifestyles that may fight against the growing epidemic of Metabolic Syndrome (kaur J, 2014)
The prevalence rates of metabolic syndrome were 35.8% (NCEP ATP III), 45.3% (modified NCEP ATP III) and 39.5% (IDF criteria). As per modified NCEP ATP III criteria, central obesity was the commonest abnormality among females and elevated blood pressure among males. Risk factors for MS were increasing age, female gender, sedentary lifestyle and diabetes in parents. Our study showed a high prevalence of metabolic syndrome and its individual components. Independent risk factors for metabolic syndrome included increasing age, female gender, sedentary lifestyle and diabetes mellitus in parents (MuthuswamyRavikiran et al, 2010)
Genetics 
The present study has confirmed that ADIPOQ -3971A>G (rs822396) and +276G>T (rs1501299) polymorphism may be clinically helpful to estimate obesity and MetS risk in North Indian Punjabi population. Both the variant genotypes of ADIPOQ gene polymorphisms (-3971GG and +276TT) significantly increased the risk of development of obesity (OR: 1.52, p = 0.03; OR: 1.58, p = 0.04 respectively) and MetS (OR: 1.42, p = 0.03; OR: 1.57, p = 0.01 respectively) in the present population, after adjusting the various covariates. The G-T haplotype model (possessing -3971G and +276T alleles) was shown toprovide ~ 3 fold risk towards the obesity susceptibility (OR: 2.69, p = 0.009) and MetS risk (OR: 2.73, p = 0.009) and the association persisted after adjusting for different confounding variables. (Kaur H, 2018)

Family and twin studies, heritability spectrum for its components and different prevalence among ethnicities, have provided genetic susceptibility to the metabolic syndrome. The investigations of genetic base for the disorder have recognized numerous chromosomes, various DNA polymorphisms in candidate genes and many gene variants, that are associated with metabolic syndrome as an entity or its traits, which mostly are related to lipid metabolism. In addition, recent finding of the role of rare variants, epigenetic mechanisms, non-coding RNAs and evaluating the function of genes in molecular networks have improved our knowledge. However, a common genetic basis explaining the co-occurrence of its components has not been identified and more researches are essential.(BehdokhtFathi Dizaji,2018)
CLOCK polymorphisms interact with FAs to modulate MetS traits. The dietary source and membrane content of MUFAS are implicated in the relations between alterations in the circadian system and MetS. CLOCK single nucleotide polymorphisms were significantly associated with obesity and individual components of MetS. For single nucleotide polymorphism rs4580704, minor allele carriers had a 46% lower risk of hypertension than did noncarriers. The monounsaturated fatty acid (MUFA) content of RBC membranes, particularly oleic acid, changed according to CLOCK genetic variants (P < 0.05). We identified significant gene-diet interactions associated with MetS at the CLOCK locus. (Marta Garaulet et al, 2009)
Aging and sex 
Age and sex were the most common factor for developing metabolic syndrome.
The prevalence of metabolic syndrome in men was not different from that in women. There are sex-specific associations between multiple risk factors and metabolic syndrome.
The overall standardized prevalence of metabolic syndrome was 24.2% (24.6% in men and 23.8% in women). The metabolic syndrome prevalence was positively associated with age in men and women. The prevalence of metabolic syndrome was negatively associated with the physical activity level among men and inversely associated with the education level among women (P for trend < 0.01). Frequent consumption of fungi and algae was an underlying risk factor for metabolic syndrome in men, whereas frequent consumption of nuts and pork was associated with a decreased prevalence of metabolic syndrome in women. (Li Y, Zhao et al, 2018)

Central Obesity
Abdominal adiposity, rather than overall adiposity, was more strongly associated with metabolic syndrome. This was most distinctly seen in Dutch women, with a fourfold increased risk per SD of waist circumference. An exception existed for hypertension, being a component that was more BMI-driven, as the association of waist circumference with hypertension disappeared after adjustment for BMI.  (Fathimah S. Sigit et al, 2020)
Central obesity Obesity is associated with insulin resistance and the metabolic syndrome. Obesity contributes to hypertension, high serum cholesterol, low HDL-c and hyperglycaemia, and is independently associated with higher CVD risk. The risk of serious health consequences in the form of type 2 diabetes, coronary heart disease (CHD) and a range of other conditions, including some forms of cancer, has been shown to rise with an increase in body mass index (BMI), but it is an excess of body fat in the abdomen, measured simply by waist circumference, that is more indicative of the metabolic syndrome profile than BMI. The International Obesity Task Force (IOTF) reports that 1.7 billion of the world’s population is already at a heightened risk of weight-related, non-communicable diseases such as type 2 diabetes.(IDF,2006)
Smoking
Smoking may increase MetS risk by several mechanisms. Nicotine released during smoking stimulates the release of several neurotransmitters and hormones (catecholamines, vasopressin, corticotropin-releasing hormone, adrenocorticotropic hormone, growth hormone, and others). High levels of inflammatory biomarkers such as C-reactive protein have been shown to be elevated in smokers compared with nonsmokers. Low HDL-C and increased TGs are frequently present due to an increased release of free fatty acids as a consequence of lower lipoprotein lipase activity, higher 3-hydroxy-3-methyl-glutaryl-coenzyme Areductase activity, and higher glucose-6-phosphatase dehydrogenase activity, leading to increased hepatic very-low-density lipoprotein synthesis. Also, in current smokers, the higher prevalence of increased WC despite lower BMI is attributable to increased cortisol production, which leads to accumulation of abdominal fat. Moreover, smokers tend to have insulin resistance due to the effects of cotinine (a metabolite of nicotine), carbon monoxide, cortisol, and growth hormone. The Multi-Ethnic Study of Atherosclerosis, reported, however, that smokers had a lower prevalence of insulin resistance compared with nonsmokers, probably because of a lower BMI. Nevertheless, when adjustments were made for BMI, smokers were at a higher risk of MetS than nonsmokers. (Pablo Pérez-Martínez et al, 2017)

Physiccal inactivity
Physical inactivity is identified as the fourth leading risk factor for global mortality. Regular physical activity leads to enhanced energy consumption and is associated with reduced risk of prevalent diseases such as obesity, MetS, T2DM, CVD, cognitive impairment, depression, and osteoporosis. In MetS, the excess energy that is accumulated in adipose tissue and also stored ectopically in non adipose tissues like the liver will cause metabolic disturbances that lead to increases in BP, blood glucose, TGs, and inflammation. These metabolic alterations can be prevented or reduced if physical activity is performed daily, preferentially involving large muscle groups. Any type of physical activity is better than inactivity, and increasing physical activity may also have substantial beneficial effects on personal well-being.  (Pablo Pérez-Martínez et al, 2017)
Among the physiological systems that respond favorably to physical activity, it has been argued that one of the most demonstrable effects of regular exercise is its impact on insulin resistance. A summary of key studies is shown in; notably, these studies are categorically consistent in demonstrating the benefits of being more physically active in terms of reducing risk for the metabolic syndrome.(Jonathan N. Myers et al, 2019)
Dyslipidaemia
The three major components of dyslipidemia associated with the metabolic syndrome are increased fasting and postprandial triglyceride-rich lipoproteins (TRLs), decreased high-density lipoprotein (HDL), and increased small, dense low-density lipoprotein (LDL) particles. Insulin resistance and compensatory hyperinsulinemia lead to overproduction of very low-density lipoprotein particles. A relative deficiency of lipoprotein lipase, an insulin-sensitive enzyme, is partly responsible for the decreased clearance of fasting and postprandial TRLs, and the decreased production of HDL particles.(GiacomoRuotolo et al, 2002)
Degree of insulin resistance
Insulin resistance occurs when cells in the body (liver, skeletal muscle and adipose/fat tissue) become less sensitive and eventually resistant to insulin, the hormone which is produced by the beta cells in the pancreas to facilitate glucose absorption. Glucose can no longer be absorbed by the cells but remains in the blood, triggering the need for more and more insulin (hyperinsulinaemia) to be produced in an attempt to process the glucose. The production of ever-increasing amounts of insulin weakens and may eventually wear out the beta cells. Once the pancreas is no longer able to produce enough insulin then a person becomes hyperglycaemic (too much glucose in the blood) and will be diagnosed with type 2 diabetes. Even before this happens, damage is occurring to the body, including a build-up of triglycerides which further impairs insulin sensitivity.(IDF,2006)
Diet 
[bookmark: sec004][bookmark: article1.front1.article-meta1.abstract1.]Dietary factors contribute to the risk of developing metabolic syndrome, a disorder associated with an increased risk of developing cardiovascular disease, diabetes mellitus, and some cancers. The high intake of seaweed and oily foods as well as eating habits such as eating faster and frequent overeating, are associated with the risk of metabolic syndrome. In contrast, high fruit intake may be associated with a lower risk of metabolic syndrome. The importance of dietary habits in metabolic syndrome development needs to be pursued in further studies. (Aesun Shin et al, 2009)
Diagnosis Criteria for Metabolic Syndrome 
A number of expert groups have developed clinical criteria for the metabolic syndrome. The most widely accepted of these were produced by the World Health Organization (WHO), the European Group for the Study of Insulin Resistance (EGIR), and the National Cholesterol Education Program – Third Adult Treatment Panel (NCEP ATP III).All groups agreed on the core components of the metabolic syndrome: obesity, insulin resistance, dyslipidaemia and hypertension. However, the existing guidelines were either difficult to use or gave conflicting results when attempting to identify individuals with the metabolic syndrome in clinical practice (IDF, 2006).
The prevalence of the metabolic syndrome ranges from 20 to 25% in the adult population and 0 to 19.2% in children; but it can reach almost 80% in type 2 diabetes patients. Previous studies reported that the prevalence of MetS in T1DM patients varies between 3.2% in Poland and 57.1% in Finland depending on the study population characteristics and the diagnostic criteria used. Even though they are review articles published on the prevalence of MetS among T1DM patients, they failed to quantitatively estimate the overall pooled prevalence. Therefore, this study aimed to estimate the pooled prevalence of metabolic syndrome among patients with type 1 diabetes mellitus ( Belete et al,2021) 
The WHO definition was the first to tie together the key components of insulin resistance, obesity, dyslipidemia and hypertension. The definition mandates that insulin resistance be present; without it, even if all the other criteria were met, the patient would not have metabolic syndrome. The WHO definition also allows patients with T2D to be diagnosed with metabolic syndrome if they meet the other criteria. Because some of the measurements are not performed routinely, for example, euglycemic clamp studies, this definition is not easily applied clinically and does not lend itself as well to large epidemiologic studies, where rapid and simple assessment is important.
In 1999, the European Group for the Study of Insulin Resistance (EGIR) proposed a modification to the WHO definition. Like the WHO, the EGIR felt that insulin resistance is central to the pathophysiology of the metabolic syndrome, so it also requires it for the definition. In this case, insulin resistance is defined by a fasting plasma insulin value that is greater than the 75th percentile. The use of elevated fasting insulin alone as a reflection of insulin resistance simplifies the definition, but it also means that patients with T2D cannot be diagnosed as having metabolic syndrome, since fasting insulin may not be a useful measure of insulin resistance in such patients. Also, similar to the WHO definition, the EGIR definition requires two additional criteria, which can be selected from obesity, hypertension and dyslipidemia. The obesity criteria were simplified to waist circumference, whereas the WHO definition used a choice of waist-to-hip ratio or body-mass index. Microalbuminuria was eliminated as a diagnostic criterion.
In 2001, the National Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATP III) devised a definition for the metabolic syndrome, which was updated by the American Heart Association and the National Heart Lung and Blood Institute in 2005. According to the NCEP ATP III definition, metabolic syndrome is present if three or more of the following five criteria are met: waist circumference over 40 inches (men) or 35 inches (women), blood pressure over 130/85 mmHg, fasting triglyceride (TG) level over 150 mg/dl, fasting high-density lipoprotein (HDL) cholesterol level less than 40 mg/dl (men) or 50 mg/dl (women) and fasting blood sugar over 100 mg/dl.
The NCEP ATP III definition is one of the most widely used criteria of metabolic syndrome. It incorporates the key features of hyperglycemia/insulin resistance, visceral obesity, atherogenic dyslipidemia and hypertension. It uses measurements and laboratory results that are readily available to physicians, facilitating its clinical and epidemiological application. It is also simple and easy to remember. Importantly, it does not require that any specific criterion be met; only that at least three of five criteria are met. Thus, the definition does not build in any preconceived notion of the underlying cause of metabolic syndrome, whether it is insulin resistance or obesity.
In 2005, the International Diabetes Foundation (IDF) published new criteria for metabolic syndrome. Although it includes the same general criteria as the other definitions, it requires that obesity, but not necessarily insulin resistance, be present. The obesity requirement is met by population-specific cut points. This accounts for the fact that different populations, ethnicities and nationalities have different distributions of norms for body weight and waist circumference. It also recognizes that the relationship between these values and the risk for T2D or CVD differs in different populations. For example, South Asian populations have an increased risk for T2D and CVD at smaller waist circumferences that would not be considered to meet the criteria in a Western population. Although visceral obesity is now recognized as an important factor, the IDF definition has been criticized for its emphasis on obesity, rather than insulin resistance, in the pathophysiology. (Paul L. Huang, 2009)
















Diagnostic Criteria for Metabolic Syndrome

	
	IDF (Obesity + ≥2)
	AHA(≥3)
	NCEP ATP III (≥3)
	WHO (Insulin resistance/Diabetes + ≥2)
	EGIR(hyperinsulinemia + ≥2)


	
Obesity
	
BMI >30kg/m2 or specific gender and ethnicity waist circumference cutoffs
	Waist circumference for males >40in, females>35in
	Waist circumference for males >40in, females>35in
	
Waist/hip ratio>0.9 in males and >0.85 in females or BMI>30kg/m2
	Waist circumference for males≥94cm, females≥80cm

		Elevated Triglycerides



		TG≥150mg/dL or treatment of this lipid abnormality



		Fasting TG≥150mg/dL or treatment of this lipid abnormality



		TG≥150mg/dL or treatment of this lipid abnormality



		TG≥150mg/dL
	



	TG≥177mg/Dl

	Decreased HDL
	HDL <40mg/dL in males and <50mg/dL in females or specific treatment for this lipid abnormality
	HDL<40mg/dL in males and <50mg/dL in females or treatment for this lipid abnormality
	HDL<40mg/dL in males and <50mg/dL in females or treatment for this lipid abnormality
	HDL<35mg/dL in males and <39mg/dL in females
	HDL< 39 mg/dL

	Hyperglycemia
	Fasting plasma glucose >100mg/dL or previously diagnosed type 2 diabetes
	Fasting glucose >100mg/dL or taking medicine for high glucose
	Fasting glucose >100mg/dL or taking medicine for high glucose
	Insulin resistance required
	Insulin resistance required(plasma insulin >75th percentile)

	Hyperglycemia
	Fasting plasma glucose >100mg/dL or previously diagnosed type 2 diabetes
	Fasting glucose >100mg/dL or taking medicine for high glucose
	Fasting glucose >100mg/dL or taking medicine for high glucose
	Insulin resistance required
	Insulin resistance required(plasma insulin >75th percentile)

	Other
	
	
	
	Urine albumin ≥ 20µg/min or Albumin: creatinine ratio ≥ 30mg/g
	


(KrithikaSrikanthan, 2016)
Prevention and treatment 
Many of the conditions that contribute to metabolic syndrome can be addressed through lifestyle changes such as diet, exercise and weight loss. These steps can help you manage metabolic syndrome and improve your overall heart health: 
Eat better. Adopt a diet rich in fruits, vegetables, whole grains, skinless poultry, fish, nuts, lean meats and vegetable protein. Limit processed foods, saturated and trans fats, red meat, sodium and added sugars. 
Get active. Aim for at least 150 minutes of moderateintensity physical activity a week. Walking is the easiest place to start. 
Lose weight. Balance healthy eating with exercise to reach and maintain a healthy weight. 
Work with your health care team to manage your blood glucose, cholesterol and blood pressure. 
Take your medications as prescribed. (AHA,2021)
Life style modification 
Lifestyle modification is imperative in the management of underlying risk factors. Weight reduction and maintenance of ideal body weight are essential preventive and management strategies. The goal of weight reduction is a loss of 7–10% in baseline body weight over a period of 6–12 months as well as a reduction of caloric intake by 500–1000 calories/day. Dietary modification can also regulate other MetS components: low intake of saturated fats, trans fats, cholesterol, sodium, and simple sugars is known to help with dyslipidemia, hyperglycemia and hypertension, for example. Diets high or very low in fat content exacerbate atherogenic dyslipidemia, as such, 25– 35% of daily caloric intake in the form of fat is usually recommended. Judicious use of bariatric surgery has shown benefit in the morbidly obese. Weight reduction helps with improvement in all components of exercise. Exercise increases calorie consumption, aiding weight loss and reducing overall CVD risk: around 30–60 min of moderate intensity exercise and conscious efforts to alter a sedentary lifestyle can be beneficial for the management of MetS. (YogitaRochlani et al, 2017)
A healthy lifestyle is critical to prevent or delay the onset of MetS in susceptible individuals and to prevent CVD and T2DM in those with MetS. The recommendations presented here should help patients and clinicians understand and implement the most effective approaches for lifestyle change to prevent MetS and improve cardio-metabolic health. (Pablo Pérez-Martínez, 2017)
Treatment for hypertriglyceridemia 
Patients with hypertriglyceridemia defined as triglycerides more than 150 mg/dL should be evaluated and further workup should include checking full lipid analysis, thyroid-stimulating hormone level, urinalysis, and liver function tests. After a comprehensive analysis, patients should first be counseled for lifestyle changes including abstinence from smoking, weight loss, and diet and exercise modification. Physicians will start treating hypertriglyceridemia once the level is above 500 mg/dL, and  fibrates, niacin, and omega acids are also available for treating hypertriglyceridemia. Elevated LDL should also be aggressively managed in these patients especially if the atherosclerotic cardiovascular disease (ASCVD) risks score. (Supreeya Swarup,2021)
Pharmacotherapy 
Along with modifying the underlying risk factors, pharmacotherapy is another option for the prevention of CVD. Major pharmacological interventions include management of dyslipidemia with statins, decreasing pro thrombotic risk with antiplatelet drugs, and the use of insulin sensitizers to decrease the risk of diabetes. There is no single drug therapy for MetS and currently available pharmacotherapy and associated comorbidities necessitate prolonged use of multiple medications, which is challenging for patients due to polypharmacy and reduced compliance. (YogitaRochlani et al, 2017)

3. METHODOLOGY 
The methodology for the study entitled “COMPARATIVE STUDY ON THE PREVALENCE OF METABOLIC SYNDROME IN ADULT MALES AND FAMALES IN ERNAKULAM” is described under the following heads.
1. Selection of area 
2. Selection of samples 
3. Tools and techniques of data collection
4.  Conduct of the study
5.  Data entry and analysis

1. Selection of area 
The area selected for the study was Ernakulam city. The prevalence of non communicable disease like diabetes, cardio vascular diseases are very high in such urban areas. Two private hospitals and one government hospital were selected for the study. Sliverline Hospital, Ernakulam is a boutique hospital offering high quality medical care in India in the areas of diabetes, thyroid disorder, obesity and weight loss surgery.  
SreeSudheendra Medical Mission is a charitable society registered under the Charitable Society’s Registration Act 1955 in 1971. The hospital has an in- patient capacity of 200 beds with over 15 departments and all modern facilities. The mission functions under the steadfast motto of affordable and quality medical service and provides free as well as concessional medical care to the poor and needy.
Primary Health Centre, Thammanam was also selected for the study to get the data from middle and low income group who select government hospitals for treatment.
2. Selection of samples 
Totally 300 adults were selected for the study between the age group of 30- 59 years. Both males and females were selected. The studies support that metabolic syndrome is common in middle age. The subjects were selected from various specialties of the hospitals by simple random sampling. The information’s were collected through questionnaire method.

3. Tools and techniques of data collection 
To elicit the information on “Comparative study on  prevalence of metabolic syndrome among adult males and females in Ernakulam”, both questionnaire and interview method were used. The prepared questionnaire was to collect information on personal details, socio-economic status, medical history, nutritional assessment and lifestyle pattern. The data was collected through interview with the subjects. They were assessed anthropometrically, biochemically and clinically, whereas, self reported data was collected for the dietary analysis. The question included in the questionnaire were divided into various section; personal details, socioeconomic status, anthropometric measures ,biochemical assessment, medical history, dietary details ,section for clinical examination, section for dietary assessment which again includes various questions regarding dietary pattern, food frequency consumption table, 24 hr recall section and certain general questions which included mainly open end questions.
3.1 The National Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATPIII) criteria
Metabolic syndrome subject were assessed by using this criterion. According to the third report of the National Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATPIII), adults to be diagnosed with metabolic syndrome must have three or more of the following:
1. Waist circumference >102 cm (40.2 in) in men and >88 cm (35.6 in) in women
2. Serum triglycerides  >150 mg/dl
      3. Blood pressure >130/85 mmHg
      4. HDL cholesterol <40 mg/dl in men and <50 mg/dl in women
      5. Fasting plasma glucose >6.1 mmol/l (100 mg/dl) (KrithikaSrikanthanet al., 2016)
    3.2 Anthropometric Measurements
        3.2.1 Weight and Height measurements
Weight of the participants was measured usingfat monitoring scale. Calibration was done every morning before starting the work using a standard weight. Weight was taken without shoes and in light clothing. Reading was measured to the nearest 0.5 kilograms. Height assessment was done using a stadiometer without shoes and recorded to the nearest 0.5 centimeters.

3.2.2 BMI Measurements
BMI for each respondent was calculated by dividing weight (kilograms) by height squared (meter). The ratio of weight (in kg) Height (m) is referred to as Body Mass Index (BMI). The BMI has a good correlation with fatness (overweight of obesity). In case of adults, the following classification suggested by James and co workers is extensively used at present.
BMI class Presumptive diagnosis
< 18.5              chronic energy deficiency
18.5 to 20,0      Low Normal weight
20.0 to 25.0     Normal
25.0 to 30.0     Obese grade I
>30                  Obese grade II
3.2.3 Waist circumference measurements
Waist circumference was also taken using a non-stretchable tape measure at level of the uppermost edge of the hip bone on a light clothed abdomen with the tape parallel to the ground and recorded to the nearest 0.5 centimeters. The measurement above 102cm and 88cm in men and women respectively was considered as central obesity. This was according to the IDF & NCEP ATP III criteria.
         
  3.3 Blood pressure measurements
Blood pressure was taken from the arm (brachial artery) from all respondents in the first encounter by using sphygmomanometer. Blood pressure measurement was done in a sitting position with the arm supported and repeated after 5 minutes; the average of the two measurements was taken as a blood pressure.
The systolic pressure of above or equal to 130mmHg and diastolic pressure above or equal to 85 mmHg was regarded as a high blood pressure. Those who found to have high BP were referred to a physician for further evaluation and possible treatment.
3.4 Body composition 
The fat analyzer is used to measure the fat composition. This analysis sends electrical currents through the body. It then measures the speed at which it travels. It’s the cheapest method of measuring the body fat, after skin calipers. However, the accuracy depends on a lot of factors. It is best for monitoring changes in the body fat.  
According to the American Journal of Clinical Nutrition, there are healthy body fat percentages based on the age. For people aged 20 to 39, women should aim for 21% to 32% of body fat. Men should have 8% to 19%. For people 40 to 59, women should fall between  23% to 33% and men should fall around 11% to 21%. If you’re aged 60 to 79, women should have 24% to 35% body fat and men should have 13% to 24%. Women naturally have a higher body fat percentage than men. Their body fat will also naturally increase as they age.  The fat  analyzer shows  total fat mass, visceral fat, total  body water, muscle mass, bone mineral content, basal metabolic rate and BMI.
4.  Conduct of study
Questionnaires were distributed to the out- patients of various departments in the hospitals. Necessary data were collected through both interview method in illiterate people and through Google form for educated people from the screened samples. 
5. Data entry and analysis
The collected data was checked for quality and coding was done prior to entering into the computer statistical program. Analysis was done using SPSS Version 15.0.








4. RESULT AND DISCUSSION
 The data collected regarding the study entitled “COMPARATIVE STUDY ON THE PREVALENCE OF METABOLIC SYNDROME IN ADULT MALES AND FAMALES IN ERNAKULAM” was tabulated and discussed under the following heading: 
4.1. Assessment of Nutritional Status of the selected subjects: 
4.1.1 Anthropometric Assessment
4.1.1.1 Height
4.1.1.2 Weight
4.1.1.3 BMI
4.1.1.4 Waist circumference 
4.1.2 Biochemical Assessment 
4.1.3. Dietary Assessment
4.2. Demographic Profile of the selected subjects
4.1.1 Age
4.1.2 Gender
4.1.3 Marital status
4.1.4 Religion
4.3. Prevalence of Metabolic syndrome among the selected subjects
4.3.1 Prevalence of Metabolic syndrome.
4.3.2 Genetic risk factor assessment.
4.4 Testing of Hypothesis




















4.1. Assessment of Nutritional Status of the selected subjects: 
4.1.1 Anthropometric Assessment
“Anthropometric measures are noninvasive quantitative measures of the body. Harmonious with the Centers for Disease Control and Prevention (CDC), anthropometry provides a precious assessment of nutritive status in children and adults. In adults, body measures can help to assess health and salutary status and unborn complaint threat. These measures also can be used to determine body composition in adults to help determine underpinning nutritive status and diagnose adiposity” (Casadei K, 2021)
4.1.1.1 Height
	Height
	Frequency
	Percentage (%)

	141-150
	36
	13.7%

	151-160
	91
	34.7%

	161-170
	82
	31.3%

	171-180
	48
	18.3%

	Greater than 180
	5
	1.9%



Table 1 Distribution of Height


[image: ]
Figure 6 Percentage distribution of Height
In the case of height distribution, 34.7% of participants have 151-160 level of height. Only 1.9% of participants have greater than 180 level of height.13.7% of participants have 141-150 level height.31.3% of participants have 161-170 level height.18.3% of participates have 177-180 level height.
4.1.1.2 Weight
	Weight
	Frequency
	Percentage (%)

	41-60
	60
	22.9%

	61-80
	145
	55.3%

	81-100
	50
	19.1%

	101-120
	7
	2.7%



Table 2Distribution of weight
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Figure 7 Percentage distribution of weight
Out of 300 participants, the weights of 55.3% of participants were in between 61-80 level. 2.7% of participants have 101-120 level of weight. 22.9% of participants were in between 41-60. 19.1% of participants were in between 81-100. 


              4.1.1.3 Body Mass Index
	BMI
	Frequency
	Percentage (%)

	18.5-24.9
	94
	35.9%

	25-29.9
	115
	43.9%

	30-35.9
	45
	17.2%

	36-39.9
	5
	1.9%

	Greater than 40
	3
	1.1%



Table 3  Distribution of Body Mass Index
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                     Figure 8 Percentage distribution of Body Mass Index
Body mass index levels of participants were given in the table. 43.9% of participants are in between 25-29.9. That means 43.9% of participants are overweight. 35.9% are normal, 17.2% were obesity I, 1.9% were obesity II and 1.1% were obesity III
4.1.1.4 Waist circumference

	Waist circumference
	Frequency
	Percentage(%)

	Less than 88
	48
	16.2%

	88-99
	136
	45.8%

	Greater than 100
	113
	38%



Table 4 Distribution of waist circumference
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Figure 9 Percentage distribution of waist circumference
Waists circumferences of 48 (16.2%) participants were less than 88 and 136 (45.8%) participants were in between 88 and 99. 113 (38%) participants have greater than 100 waist circumference. 

4.1.2 Biochemical Assessment.
“The uses of biochemical tests outlined then assume that similar tests are instructional in terms of an existent’s nutritive state and are dependable from a specialized viewpoint.  Biochemical measures generally reflect the immediate history input of nutrients or the changes produced by a long- standing deficient input of a nutrient and not its current input. They'll be helpful in indicating the presence of insufficient dietary input before the event of a biochemical lesion or a later clinical lesion which ends up from functional impairment of a tissue or organ.”(H. F. WOOD, 1982)

In the present study, biochemical analysis of the subjects was done based on the NCEP ATP III criteria as follows:
4.1.2.1 Fasting Blood Sugar
	FBS
	Frequency
	Percentage(%)

	Less than 100
	64
	21.5%

	100-125
	82
	27.6%

	Greater than 125
	151
	50.8%



Table 5 Distribution of Fasting Blood Sugar
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Figure 10 Percentage distribution of Fasting Blood Sugar

Fast blood sugar levels of 64 (21.5%) participants were less than 100 and 82(27.6%) were between 100 and 125. Moreover, 151(50.8%) participants were greater than 125.






4.1.2.2 HDL Cholesterol
	
	HDL Cholesterol
	Frequency
	Percentage (%)

	Men 
	Less than 40
	17
	14%

	
	Greater than 40
	101
	86%

	Women 
	Less  than 50
	89
	49%

	
	Greater than 50
	93
	51%


Table 6 Distribution of HDL Cholesterol



Figure 11 Percentage distribution HDL cholesterol

In men 17 (14%) participants were HDL cholesterol less than 40mg/dl and 101 (86%) were participants greater than 40mg/dl. In women 89(49%) participants were HDL cholesterol less than 50 mg/dl and 93 (51%) were participants greater than 50mg/dl

4.1.3 Dietary Assessment
4.1.3.1 Types of diet
	Types of diet
	Frequency
	Percentage

	Lacto vegetarian
	4
	1.3%

	Non vegetarian
	282
	94%

	 vegetarian 
	9
	3%

	Ovo- lacto vegetarian
	4
	1.3%

	Vegetarian, Non vegetarian
	1
	0.3%


Table 7 Distribution of types of diet
[image: ]Figure 12 Percentage distribution of types of diet
This frequency table given that most of them are non-vegetarians. That means 94% of participants were non-vegetarians. Only 3% are vegetarians. Both lacto vegetarian and ovo- lacto vegetarian were 1.3%. Only 0.3% were both vegetarian and non-vegetarian.







4.1.3.2 Habits of take food at regular time and meal pattern 

	

              Figure 13 Percentage distribution of habits of food at regular time and meal pattern
Above bar chart includes the information regarding the question “Do you have the habit to take food at regular time?” Yes or No classification under this question are again subdivided based on the meal pattern of the people. From this we can conclude that those peoples who has the habit of taking food at regular time have 3 meal or 4 meal per day.
4.1.3.3 Cooking pattern
The bar chart and frequency table given below shows frequency corresponding to the variables “Oil consumption type” and “Cooking methods”.

Figure 14 Percentage distribution cooking methods 
	Cooking methods
	Oil consumption type
	Frequency

	Boiling
	Coconut Oil
	24

	
	Other
	1

	
	Rice bran Oil
	2

	
	Sunflower oil
	4

	Combination
	Coconut Oil
	151

	
	Other
	3

	
	Rice bran Oil
	7

	
	Sunflower oil
	72

	Frying
	Coconut Oil
	4

	
	Sunflower oil
	4

	Roasting
	Coconut Oil
	1

	
	Sunflower oil
	5

	Steaming
	Coconut Oil
	7

	
	Rice bran Oil
	4

	
	Sunflower oil
	11



Table 8 distribution of cooking methods and oil consumption 
From the above table most of the sample use coconut oil for their consumption and most of them were use combination cooking method. Out of 300, 187 samples use coconut oil for cooking and 233 samples were use combination method for cooking.
4.1.3.4 Skip the meals 

Figure 15 Percentage distribution skip meals 


	Do you skip meals?
	Frequency

	No
	218

	Yes
	82



Table 9 distribution of skip meals
From the above table, out of 300 samples 218 samples were skip the meals and 82  samples were not skip the meals.
4.1.3.5 Good Appetite

Figure 16 Percentage distribution good appetite



	Do you have Good Appetite?
	Frequency

	No
	19

	Yes
	281



Table 10 distribution of good appetite
From the above data it is found that out of 300 samples 281 were have good appetite and 19 have no good appetite.
4.1.3.6 People eat outside food 


Figure 17 Percentage distribution eat out side food 


	Do you eat outside food?
	Frequency

	No
	53

	Yes
	247



Table 11 distribution of eat outside foods
From above data, it can be seen that out of 300 samples  247 samples were eat outside food and 53 sample were not eat outside food.
4.1.3.7 Food frequency record

	Sl. No
	Foods items
	Daily
	Weekly
	Monthly
	Occasionally

	1
	Cereals and pulses 

	
	Rice
	29.2%
	0.5%
	0
	0

	
	Wheat
	24.7%
	4.5%
	0.5%
	0.1%

	
	Ragi
	0.5%
	6%
	13.7%
	9.6%

	
	Red gram
	2.3%
	13.6%
	11.7%
	2.4%

	
	Black gram
	1.5%
	13.3%
	12.3%
	2.9%

	
	Green gram
	1.9%
	14%
	11.4%
	2.6%

	
	Red gramdhal
	0.8%
	12.3%
	13.2%
	3.7%

	
	Black gramdhal
	1%
	10%
	14.1%
	4.4%

	
	Green gramdhal
	0.8%
	9.9%
	13.5%
	5.7%

	
	Horse gram
	0.7%
	8.5%
	14%
	6.7%

	
	Chipkeachanna
	1%
	7.6%
	13.8%
	7.5%

	
	Rajmah
	0.7%
	7%
	14.6%
	7.7%

	2
	Milk and meat products

	
	Milk
	29.4%
	0.1%
	0
	0

	
	Curd
	11.6%
	16.1%
	2%
	0.3%

	
	Butter milk
	6.5%
	14.1%
	7.8%
	1.6%

	
	Milk powder
	0.1%
	3.1%
	5.3%
	21.2%

	
	Cheese
	0
	2.9%
	5.4%
	21.7%

	
	Chicken
	1.6%
	23%
	3.6%
	1.4%

	
	Beef
	0.6%
	19.2%
	8.5%
	1.7%

	
	Pork
	0.1%
	4.6%
	14.4%
	10.6%

	
	Mutton
	0.3%
	10.3%
	12.2%
	7.1%

	
	Egg
	8.3%
	18.2%
	2.2%
	1.3%

	
	Fish
	20%
	6.1%
	1.8%
	1.2%

	
	Vegetables and fruits

	3
	Amaranth Red Cheera
	0.6%
	8.1%
	18.4%
	2.8%

	
	Spinach Green Cheera
	0.4%
	8.6%
	17.7%
	3.3%

	
	Chekkurmanis
	0.2%
	5.1%
	16.9%
	7.6%

	
	Drum stick leaves
	0.4%
	7.2%
	17.3%
	5.1%

	
	Cabbage
	0.8%
	14.4%
	13.5%
	1.3%

	
	Lettuce
	0.2%
	4.5%
	12.8%
	12.5%

	
	Ash gourd
	1.1%
	14.2%
	13.2%
	1.2%

	
	Beans
	1.7%
	16.3%
	10.7%
	1.1%

	
	Bitter gourd
	1.7%
	15.5%
	12.1%
	0.6%

	
	Brinjal
	1.3%
	14.4%
	12.9%
	1.2%

	
	Cauliflower
	0.3%
	8.7%
	15.6%
	5%

	
	Cucumber
	0.4%
	11.8%
	14.6%
	3.1%

	
	Ivy gourd kovai
	1.7%
	16.1%
	11.3%
	0.5%

	
	Ladies finger
	1.6%
	15.8%
	12.4%
	0.2%

	
	Papaya
	0.6%
	12.4%
	15.1%
	1.7%


	
	Plantian
	0.9%
	10.9%
	14.6%
	3.6%

	
	Pumkin
	0.4%
	12%
	14.6%
	2.9%

	
	Bottle gourd
	0.7%
	15%
	13.4%
	0.9%

	
	Snake gourd
	1.2%
	15.6%
	12.7%
	0.5%

	
	Tomato green
	1.2%
	12.2%
	14.6%
	1.8%

	
	Jackfruit raw
	0.3%
	7.3%
	14.9%
	7.5%

	
	Bread fruit kadachakka
	0.8%
	6.2%
	15.3%
	7.6%

	
	Beetroot
	2%
	14.6%
	12.3%
	0.7%

	
	Carrot
	2.9%
	15.3%
	11%
	0.3%

	
	Onion
	13.1%
	7.7%
	8.5%
	0.3%

	
	Potato
	8%
	8.9%
	11.2%
	1.6%

	
	Tapioca
	1%
	5.9%
	14.5%
	8.6%

	
	Yam
	0.8%
	7.2%
	13.1%
	8.9%

	
	Colocassia
	0.3%
	7%
	13.7%
	8.9%

	
	Apple
	0.7%
	10.2%
	17%
	1.9%

	
	Amala
	0.3%
	5.9%
	13.4%
	10.4%

	
	Banana
	2.3%
	12.4%
	13.6%
	1.4%

	
	Dates
	1.1%
	5.8%
	11.8%
	10.8%

	
	Grapes
	0.4%
	10.1%
	16.3%
	3.2%

	
	Guava
	0.6%
	10.3%
	15%
	4.1%

	
	Jackfruit
	0.5%
	6.8%
	15%
	7.6%

	
	Litchi
	0.3%
	5.3%
	13.5%
	10.9%

	
	Musambi
	0.3%
	5.7%
	12.9%
	11.1%

	
	Watermelon
	0.4%
	8.9%
	16.9%
	3.8%

	
	Orange
	1.8%
	13.7%
	12.3%
	2.1%

	
	Papaya A
	0.8%
	10.7%
	14.3%
	4.2%

	
	Passion fruit
	0.5%
	7.8%
	14.8%
	6.9%

	
	Pears
	0.4%
	6.4%
	12.9%
	10.3%

	
	Pineapple
	0.7%
	10.5%
	15.5%
	3.3%

	
	Pomegranate
	0.7%
	7.8%
	16.3%
	5.2%

	
	Sapota
	0.6%
	5.8%
	13.3%
	10.2%

	
	Tomato ripe
	1.2%
	6.1%
	14.2%
	8.5%

	4
	Oils and sugars

	
	Butter
	0.5%
	3.8%
	6.8%.
	18.8%

	
	Hee
	1.4%
	5.8%
	11.1%
	11.5%

	
	Vanaspathi
	0.1%
	1.4%
	4.1%
	24%

	
	Cooking oil
	23.2%
	2.4%
	1.3%
	1.9%

	
	Sugar
	23.7%
	1.8%
	1.3%
	1.5%

	
	Honey
	1.5%
	5.3%
	14.5%
	8.3%

	
	Jaggary
	1.5%
	7%
	13.7%
	7.7%



Table 12 food frequency record
From the food frequency record is used to assess the dietary intake of individual. The foods were divided into 4 groups. In cereals food group, rice is most consumed daily (29.2%) and wheat (24.7%) and other cereals are use weekly or monthly. 
 Pluses like red gram,blackgram,green gram, red gram dal, black gram dal, grren gram dal, horse gram, chickpea channa and rajmah were use weekly or monthly.
Milk consume daily ( 29.4% ) curd and butter milk consume weekly (16.1%) and(14.1%). Meat products were consume most in weekly and monthly but fish consume high in daily (20%)
Vegetables and fruits are consume weekly , monthly and occasionally .
Cooking oil and sugar were use daily (23.2%) and (23.7%). And other oils and sugars were use monthly and occasionally.
4.1.3.8 24 hour recall

A) Total calorie intake	
	
	Calories
	Frequency
	Percentage(%)

	 Sedentary Men 
	Less than 2110  kcal 
	116
	98%

	
	Greater than 2110kacl 
	2
	2%

	Sedentary 
Women 
	Less  than 1660 kcal
	166
	91%

	
	Greater than 1660kcal
	16
	9%



Table 13  Distribution of Calorie intakes



Figure 18 Percentage distribution of calorie intake 

In sedentary men 116 (98%) participants were take less than 2110 kacl and 2 (2%) participants were take greater than 2110 kcal. In sedentary 166 (91%) participants were take less than 1660 kcal and 16 (9%) participants greater than 1660.
 B) Protein

	Protein level
	Frequency
	Percentage (%)

	10-20
	84
	32.1%

	21-30
	29
	11.1%

	31-40
	45
	17.2%

	41-50
	99
	37.8%

	Greater than 51
	5
	1.9%


Table 14 Distribution of protein



[image: ]
Figure 19 Percentage distribution of protein
32.1% of participants have 10-20 level of protein. 11.1% are 21-30, 17.2% are 31-40, 37.8% are 41-50 and 1.9% have greater than 51 protein level.

C) Carbohydrates
	Carbohydrate level
	Frequency
	Percentage (%)

	Less than 100
	37
	12.3%

	100-200
	231
	7%

	Greater than 200
	32
	10.7%


Table 15 Distribution of carbohydrate
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Figure 20 Percentage distribution of carbohydrate level

Carbohydrate levels of 37 participants were less than 100, 231 were  in 100-200 level and 32 participants have greater than 200 level.
D)  Fat

	Fat level
	Frequency
	Percentage (%)

	1-10
	6
	2%

	11-20
	39
	13%

	21-30
	54
	18%

	31-40
	61
	20.3%

	41-50
	52
	17.3%

	Greater than 50
	88
	29.3%



Table 16 Distribution of fat

[image: ]
Figure 21 Percentage distribution of fat

Out of 300 participants, 88 have greater than 50 fat levels. Fat level of 39 participants were11-20, 6 participants are 1-10, 54 participants were 21-30, 61 participants were 31-40 and 52 participants are 41-50. 
4.2 Demographic Profile 
4.2.1 Age
In this study the sample taken were adult male and female between the age group 30-59yrs.

	Age
	Frequency
	Percentage(%)

	20-30
	18
	6%

	31-40
	47
	15.7%

	41-50
	64
	21.3%

	51-60
	171
	57%


Table 17 Distribution of age
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                                 Figure 1 Percentage distribution of age
According to our data, 57% of participants were in the age group 51-60. Moreover, 21.3% were between the age group 41-50. In addition, 15.7% were in 31-40 age groups. Only 6% of participants were included in 20-30 age groups.

4.2.2 Gender

	Gender
	Frequency
	Percentage(%)

	Male
	117
	39.1%

	Female
	182
	60.9%


Table 18 Distribution of gender
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Figure 2 Percentage distribution of Gender
Out of 300 participants 39.1% are male and 60.9% female.
“Age and sex were the most common factor for developing metabolic syndrome. The prevalence of metabolic syndrome in men was not different from that in women. There are sex-specific associations between multiple risk factors and metabolic syndrome.”

4.2.3. Marital status

	Marital status
	Frequency
	Percentage(%)

	Married
	269
	90.6%

	Single
	21
	7.1%

	Widow/Widower
	7
	2.4%


Table 19 Distribution of marital status
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Figure 3 Percentage distribution of Marital status
From this frequency table 90.6% of participants were married and 7.1% are single. In addition, only 2.4% are widow/widower.







4.2.4. Religion

	Religion
	Frequency
	Percentage(%)

	Hindu
	96
	32.3%

	Christian
	160
	53.9%

	Muslim
	38
	12.8%

	Others
	3
	1%


Table 20 Distribution of Religion
[image: ]

Figure 4 Percentage distribution of Religion
Based on religion, 32.3% of participants belong to Hindu religion, 53.9% are Christian, 12.8% are Muslim, and 1% belongs to others.

4.3. Prevalence of Metabolic syndrome among the selected subjects
4.3.1 Prevalence of Metabolic syndrome.
· Prevalence of metabolic syndrome among selected subjects.
	Category 
	No of subjects 
	Percentage 

	With Mets
	77
	26%.

	Without Mets
	223
	74%

	Total 
	300
	








Table 21 distribution of prevalence of metabolic syndrome among selected subjects.



Figure 4 Percentage distribution of prevalence of metabolic syndrome among selected subjects.
Out of 300 subjects 77 (26%) of participants had metabolic syndrome. The remaining 223 (74%) had no metabolic syndrome.
· Compare the prevalence of metabolism in adult male and female
	Category 
	With metabolic syndrome
	Percentage 

	Male 
	28
	36%

	Female 
	49
	64%

	Total 
	77
	


Table 22 distribution compare the of prevalence of metabolic syndrome in adult male and female 



Figure 4 Percentage distribution of prevalence of metabolic syndrome among selected subjects.

From the above table out of 77 metabolic syndrome subjects contain 28 men and 49 women had metabolic syndrome. The prevalence of metabolic syndrome is high in women than men. 
Mean and Standard Deviation

	Sex
	WHR
	BMI         (kg/m2
	Triglycerides(mg/dl)
	HDL Cholesterol (mg/dl)
	FBS(mg/dl)
	Waistcircumference(cm)

	Female
	Mean
	.9836
	27.4964
	167.215
	53.901
	137.071
	98.313

	
	N
	182
	182
	182
	182
	182
	182

	
	Std. Deviation
	.09907
	4.39714
	79.9688
	21.8175
	54.5688
	8.4137

	Male
	Mean
	.9902
	26.5888
	155.466
	54.169
	141.797
	98.034

	
	N
	118
	118
	118
	118
	118
	118

	
	Std. Deviation
	.11349
	4.29782
	66.1751
	27.6348
	53.6859
	9.3799

	Total
	Mean
	.9862
	27.1394
	162.579
	54.007
	138.930
	98.203

	
	N
	300
	300
	299
	300
	300
	300

	
	Std. Deviation
	.10484
	4.37372
	74.9345
	24.2280
	54.1825
	8.7920



Table 23 distribution of mean and standard deviation 

In a comparative study, involving 300 subjects with 118 males and 182 females aged 30 years and above, data were collected.
Metabolic syndrome was present both in women and men. The prevalence was higher in women than in men. 
In women, Elevated BMI - 27.50kg/m2 for women and 26.59kg/m2 for men
Increased waist circumference around 98cm and waist hip ratio around 0.98 were significantly larger contributors to the metabolic syndrome.
While in men increase in FBS (fasting glucose) is observed, in women the mean value is 137.07 whereas in men the mean is 141.79.









4.3.2 Genetic risk factor assessment.
	Genetic risk
	Frequency
	Percentage

	Diabetes
	6
	2%

	High Cholesterol
	13
	4.4%

	Hypertension
	4
	1.3%

	Diabetes, High Cholesterol
	5
	1.7%

	Diabetes, Hypertension
	6
	2%

	Diabetes, Hypertension, High Cholesterol
	35
	11.8%

	Diabetes, Hypertension, High Cholesterol, Heart Disease
	2
	0.7%

	Hypertension, High Cholesterol
	10
	3.4%

	Obesity, Diabetes, High Cholesterol
	2
	0.7%

	Obesity, Diabetes, Hypertension
	1
	0.3%

	Obesity, Diabetes, Hypertension, High Cholesterol
	7
	2.4%

	Obesity, Diabetes, Hypertension, High Cholesterol, Heart Disease
	2
	0.7%


	No disease
	204
	68.7%



Table 24 Distribution of genetic risk
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Figure 5 Percentage distribution of genetic risk

Out of 300 participants, 2% have diabetes, 4.4% have high cholesterol, 1.3% have hypertension. 1.7% has both diabetes and high Cholesterol. Two percentage of participants have both diabetes and hypertension. Those who have diabetes, hypertension, and high cholesterol are 11.8% and so on. Those who have no diseases are 68.7%


4.4 Testing of Hypothesis

Null Hypothesis: There is no significant difference among Sex with respect to Factors affecting Metabolic Syndrome
	Descriptives
	
	

	
	Male
	Female
	F value
	p-value

	Triglycerides(mg/dl)
	Mean
	155.466
	167.215
	1.761
	.186

	
	Std. Deviation
	66.1751
	79.9688
	
	

	HDL Cholesterol (mg/dl)
	Mean
	54.169
	53.901
	.009
	.926

	
	Std. Deviation
	27.6348
	21.8175
	
	

	FBS(mg/dl)
	Mean
	141.797
	137.071
	.544
	.462

	
	Std. Deviation
	53.6859
	54.5688
	
	

	Waist Circumference (cm)
	Mean
	98.034
	98.313
	.072
	.789

	
	Std. Deviation
	9.3799
	8.4137
	
	

	WHR
	Mean
	.9902
	.9836
	.278
	.598

	
	Std. Deviation
	.11349
	.09907
	
	

	BMI
	Mean
	26.5888
	27.4964
	3.104
	.079

	
	Std. Deviation
	4.29782
	4.39714
	
	


Table 25  -ANOVA for significant difference among Sex with respect to Factors affecting Metabolic Syndrome
Since P value is greater than 0.05, there is no significance difference among sex with respect to factors affecting Metabolic Syndrome. Hence the null hypothesis is accepted at 5% level of significance
Mann-Whitney U Test
Null Hypothesis: There is no significant difference in mean among Sex with respect to Factors affecting Metabolic Syndrome.
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Table 26 - Mann Whitney 
Since P value is less than 0.05, null hypothesis is rejected at 5% level with regard to BMI. Hence there is significance difference among male and female. There is no significance difference among Sex with respect to Factors affecting Metabolic Syndrome, since P value is greater than 0.05. Hence the null hypothesis is accepted at 5% level of significance.
5. SUMMARY AND CONCLUSION 
Metabolic syndrome is a cluster of disease it include abdominal obesity, hypertension, insulin resistance, dyslipidaemia. It increase the risk of cardiovascular disease and type 2 diabetics. It can change by modified dietary pattern, increase the physical activity, avoiding the fatty foods and outside food and overall lifestyle modification is need for prevent metabolic syndrome. A healthy life style can help to prevent metabolic syndrome. The study entitled “COMPARATIVE STUDY ON THE PREVALENCE OF METABOLIC SYNDROME IN ADULT MALE AND FAMALE” was under taken with the following objectives:
· To diagnosis prevalence of metabolic syndrome among selected subjects.
· To compare the prevalence of metabolic syndrome among male and female.
· To assess the nutritional status of the selected subjects.
The study was initiated by collecting as much data regarding metabolic syndrome; the reason or cause, prevalence in male and female,risk factors, diagnostic criteria, ,treatment and interrelation between adult male and female. Review collected from previous studies, articles, text books, journals. A questionnaire is structured for collecting data and the patients were assessed over an interview. The metabolic syndrome was assessed under the criteria of NCEPT ATP III.
The sample is selected from Silver line hospital, Sreesudheendra medical mission hospital and public health centreThammanam. Total 300 samples were collected between the age group 30-59 years. Data obtained from the patients was consolidate and analysed using SPSS software. The results were obtained are summarized as follow:

1. Total 300 sample is collected among these 118 were males and 182 were females. 39.1% are male and 60.9% female.
2. Majority of the patients were between the age group 51-60 (57%) Moreover, 21.3% are between the age group 41-50. In addition, 15.7% are in 31-40 age groups. Only 6% of participants are included in 20-30 age groups.
3.  Marital status of the samples were 90.6% of participants are married and 7.1% are single. In addition, only 2.4% are widow/widower.
4. Based on religion, 32.3% of participants belong to Hindu religion, 53.9% are Christian, 12.8% are Muslim, and 1% belongs to others.
5. Out of 300 participants, 2% have diabetes, 4.4% have high cholesterol,1.3% have hypertension. 1.7% has both diabetes and high Cholesterol. Two percentage of participants have both diabetes and hypertension. Those who have diabetes, hypertension, and high cholesterol are 11.8% and so on. Those who have no diseases are 68.7%. 
6. In the case of height distribution, 34.7% of participants have 151-160 level of height. Only 1.9% of participants have greater than 180 level of height.
7. Out of 300 participants, the weights of 55.3% of participants are in between 61-80 level. 2.7% of participants have 101-120 level of weight.
The body mass index of the samples, 43.9% of participants are in between 25-29.9. That means 43.9% of participants are overweight. 35.9% are normal, 17.2% are obesity I, 1.9% are obesity II and 1.1% are obesity III.

8. Waists circumferences of 48 participants were less than 8 and 136 participants are in between 88 and 89. 113 participants have greater than 100 waist circumference.
9. Fast blood sugar levels of 64 participants were less than 100 and 82 are between 100 and 125. Moreover, 151 participants are greater than 125.
10. In men 17 (14%) participants were HDL cholesterol less than 40mg/dl and 101 (86%) were participants greater than 40mg/dl. In women 89(49%) participants were HDL cholesterol less than 50 mg/dl and 93 (51%) were participants greater than 50mg/dl.
11. This frequency table given that most of them are non-vegetarians. That means 94% of participants were non-vegetarians. Only 3% are vegetarians. Both lacto vegetarian and ovo- lacto vegetarian are 1.3%. Only 0.3% are both vegetarian and non-vegetarian.
12. The information regarding the question “Do you have the habit to take food at regular time?”. Yes or No classification under this question were again subdivided based on the meal pattern of the people. From this we can conclude that those peoples who has the habit of taking food at regular time have 3 meal or 4 meal per day.
13.  Most of the sample use coconut oil for their consumption and most of them are use combination cooking method. Out of 300, 187 samples use coconut oil for cooking and 233 samples were use combination method for cooking.
14.  Out of 300 samples 218 samples were skip the meals and 82 samples were not skip the meals.
15. Out of 300 samples 281 were have good appetite and 19 have no good appetite.
16. Out of 300 samples, 247 samples were eating outside food and 53 samples were not eat outside food.
17.  From the food frequency record is used to assess the dietary intake of individual. The foods were divided into 4 groups. In cereals food group, rice is most consumed daily (29.2%) and wheat (24.7%) and other cereals are use weekly or monthly.  Pluses like red gram, black gram, green gram, red gram dal, black gram dal, green gram dal, horse gram, chickpea channa and rajmah were use weekly or monthly. Milk consume daily ( 29.4% ) curd and butter milk consume weekly (16.1%) and(14.1%). Meat products were consume most in weekly and monthly but fish consume high in daily (20%)Vegetables and fruits are consume weekly, monthly and occasionally. Cooking oil and sugar were use daily (23.2%) and (23.7%). And other oils and sugars were use monthly and occasionally.
18. In sedentary men 116 (98%) participants were take less than 2110 kacl and 2 (2%) participants were take greater than 2110 kcal. In sedentary 166 (91%) participants were take less than 1660 kcal and 16 (9%) participants greater than 1660.
19. 32.1% of participants have 10-20 level of protein. 11.1% are 21-30, 17.2% are 31-40, 37.8% are 41-50 and 1.9% have greater than 51 protein level.
20. Carbohydrate levels of 37 participants are less than 100, 231 are in 100-200 level and 32 participants have greater than 200 level.
21. Out of 300 participants, 88 have greater than 50 fat levels. Fat level of 39 participants are 11-20, 6 participants are 1-10, 54 participants are 21-30, 61 participants are 31-40 and 52 participants are 41-50. 
22. Out of 300 subjects 77 (26%) of participants have metabolic syndrome. The remaining 223 (74%) have no metabolic syndrome.
23. From the above table out of 77 metabolic syndrome subjects contain 28 men and 49 women had metabolic syndrome. The prevalence of metabolic syndrome is high in women than men. 

24. In a comparative study, involving 300 subjects with 118 males and 182 females aged 30 years and above, data were collected. Metabolic syndrome was present both in women and men. The prevalence was higher in women than in men. 
25. In women, Elevated BMI - 27.50kg/m2 for women and 26.59kg/m2 for men
26. Increased waist circumference around 98cm and waist hip ratio around 0.98were significantly larger contributors to the metabolic syndrome.
27. While in men increase in FBS (fasting glucose) is observed, in women the mean value is 137.07 whereas in men the mean is 141.79.
28. There is no significance difference among Sex with respect to Factors affecting Metabolic Syndrome, since P value is greater than 0.05. Hence the null hypothesis is accepted at 5% level of significance
29.  P value is less than 0.05, null hypothesis is rejected at 5% level with regard to BMI. Hence there is significance difference among male and female. There is no significance difference among Sex with respect to Factors affecting Metabolic Syndrome, since P value is greater than 0.05. Hence the null hypothesis is accepted at 5% level of significance.





CONCLUSION
The MetS is a clustering of components associated with an increased risk for cardiovascular disease and Type 2 Diabetics. The present study point out that metabolic syndrome was present both in women and men. The prevalence was higher in women than in men. Under the NCEPT ATP III and WHO criteria the mean value of waist circumference is 98.3 cm for the both sex, triglyceride level is high in female 167 mg/dl, Low HDL cholesterol – 53.9 for women and 54.169 for men. In women, Elevated BMI - 27.50kg/m2 for women and 26.59kg/m2 for men it shows that the prevalence is both in women and men,  Out of 300 subjects 77 (26%) of participants have metabolic syndrome. The remaining 223 (74%) have no metabolic syndrome.  Out of 77 metabolic syndrome subjects contain 28 men and 49 women had metabolic syndrome. There is no significance difference among Sex with respect to Factors affecting Metabolic Syndrome, since P value is greater than 0.05. Hence the null hypothesis is accepted at 5% level of significance.  P value is less than 0.05, null hypothesis is rejected at 5% level with regard to BMI. Hence there is significance difference among male and female. There is no significance difference among Sex with respect to Factors affecting Metabolic Syndrome, since P value is greater than 0.05. Hence the null hypothesis is accepted at 5% level of significance.
[bookmark: _GoBack] The prevalence of metabolic syndrome is high in women than men. The risk factors of metabolic syndrome found from the study were age, sex, economical status, family history, central obesity, dietary pattern, physical activity level, dyslipidemia, insulin resistance. The conditions that contribute to metabolic syndrome can be addressed through lifestyle changes such as diet, exercise and weight loss.
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