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I. INTRODUCTION 

As human race is progressing towards 2000 A.D., 

along with the achievements of man in the varied fields, the 

sins of civilization are also on the march. The one aspect 

which knows no discrimination is - disease. 

As Harnzeh (1995) has rightly pointed out, 

"diseases know no frontiers, whether political or 

geographical and needs no passports or visas to cross them". 

Man is gaining mastery over one aspect of living, 

so does nature impose a burden in the form of another 

problem. While many milestones have been covered in the 

form of inventions and discoveries made to improve living 

standards and control communicable diseases, changes in 

lifestyle have invited several diseases in themselves in the 

form of "non communicable diseases like heart diseases, 

diabetes mellitus, cancer and a range of socially related 

problems like alcohol and drug abuset!  (Viedrna, 1988). Also, 

success in the control of communicable diseases has enabled 

people to live longer and so contract the non communicable 

diseases of middle and later life. 

Many developing countries inciutzljng India have 

faced and are facing a major challenge of adult morbidity 

and mortality due to diseases with particular reference to 

cardio vascular diseases and diabetes mel.i itus. 

Rainan kutty and associates (1993) surveyed the 

prevalence of Coronary Heart Disease in the rural population 

of India and estimated the prevalence rate as seventy four 

per thousand population. While surveying urban population 

Chaddha et al., (1990) report that the prevalence rate based 

on clinical and Eiectro-Cardio Gram criteria was ninety six 

per thousand population in India, 



Raheja et al., (1991) state that the prevalence of 

diabetes mellitus has risen over the last decade (greater 

than three per cent in urban areas and two per cent in rural 

areas) among Indians. 

Considering the high incidence of and prevalence 

rates of these two diseases - namely cardiovascular diseases 

and diabetes mellitus, steps have to be taken in preventing 

the rise by appropriate treatment techniques. 

The enormous advances in medical knowledge have 

led to newer treatment techniques and strategies which can 

only control the aggravation of diseases, but not in the 

complete prevention of them. Only a change in the attitude 

of people to lifestyle factors like diet, smoking and 

alcohol consumption can help as prevent.ive measures. As 

Abdel (1988) states, "most of the world's major health 

problems are preventable through changes in human 

behaviour". 

Obesity as considered by Atkinson et al. , (1994) 

is the number one public health problem due to the morbidity 

and mortality from obesity alone or from the complications 

including diabetes mellitus, hypertension, hyper-

lipoproteinemia, atherosclerotic disease, myocardial 

infarction, cerebrovascular accidents, sleep apnea, gall 

bladder disease, gout and certain cancers. 

Obesity, thus is one of the modifiable lifestyle 

factor. Also other factors like smoking, alcohol and drug 

abuse have their influence to a greater extent on an obese 

person in the precipitation of non communicable diseases 

which "emerge from the conditions of life in essentially the 

same way as communicable diseases. Just as exposure to 

infected snails and mosquitoes and drinking fecal 

contaminated water cause the major communicable diseases of 



the world, so exposure to cigarettes, excessive consumption 

of alcohol and fatty foods and other typical features of the 

industrial society cause the 'modern epidemics' such as 

Coronary heart disease, lung cancer and diabetes mellitus. 

(Breslow, 1985). 

The prevention of diseases like Diabetes and 

Cardio Vascular diseases which are of concern due to their 

increased prevalence and incidence rates, henceforth 

requires a change in lifestyle. Preventi.on may consist of 

decreasing population risk and/or identifying and treating 

high risk cases. 

Persons at risk can be targetted only through 

prompt identification and preventive measures can be 

initiated. In order to identify obese persons, a 

preliminary measure is consideration of body dimensions of 

people. Anthropometric measurements, when properly 

interpreted, can help to develop important risk assessment 

indices. 

According to Jensen (1992), nutritional 

anthropometry has become an indispensable method of 

evaluating the nutritional status of clinical and non 

clinical populations. 

The anthropometr ic measurements which predict the 

extent: of obesity are weight and height and a ratio between 

the two namely Body Mass Index; the ratio between 

circumference of the waist and hip indicates the extent of 

abdominal obesity and Triceps skinfold measur.ement is an 

indicator of disproportionate fat distribution. 

Bray (1992) points out that a relation exists 

between excess weight and the risk of mortality from 

diabetes mellitus and cardiovascular diseases. Jensen 

(1992) is of the view that: upper body fat: accumulation or 



abdominal obesity, indicated by waist-to--hi.p ratio is more 

predictive of the metabolic consequences of obesity. 
Orphanidon et al., (1994) agree that disproportionate fat 

distribution assessed through Triceps skinfoid measurements, 

play a major role in the development of certain metabolic 

disorders and can ultimately influence morbidity and 
mortal i ty. 

By measuring these body dimensions certain risk 

assessment indices can be evolved which may provide 
guidelines for prevention and control of diseases like 

diabetes mellitus and cardio vascular diseases. 

The present study is towards that direction with 

the following specific objectives: To 

elicit information from the diabetic & cardiac 

patients on socio economic status, medical history, 

dietary practices and lifestyle from the outpatient 

departments of diabetology and cardiovascular diseases 

of selected hospitals. 

measure body dimensions such as weight, height, 

circumference of waist and hip and triceps skinfold. 

estimate the blood glucose and lipid profile values of 

a subsample of seventy five each of diabetic and 

cardiac patients respectively. 

find out the dietary intake of all patients (304 

diabetic and 328 cardiac patients) using twenty four 

hour recall method for three consequetive days. 

Arrive at possible risk assessment index. 
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II. REVIEW OF LITERATURE 

The available literature on "the association of 

Body Mass Index, Waist Hip Ratio and Triceps Skinfold to the 

incidence of Diabetes Mellitus and Cardiovascular diseases" 

was reviewed under the following heads. 

Diabetes Mellitus and Cardiovascular diseases an 

overview 

Obesity - a step towards diseases 

Factors leading to and away from Diabetes Mellitus and 

Cardiovascular diseases 

Risk assessment pointers based on body dimensions 

A. DIABETES MELLITUS AND CARDIOVASCULAR DISEASES - AN 

OVERVIEW 

There are wide variations in the prevalence of 

Diabetes Mellitus and Cardiovascular diseases reported from 

India and elsewhere. 

Incidence rate is defined as "the number of new 

cases occuring in a defined population during specified 

period of time" (Park and Park, 1986). 

The term prevalence refers specifically to all 

current cases (old and new) existing at a given point in 

time or over a period of time in a given population (Park 

and Park, 1986). 

Many developing countries including India face a 

major challenge of adult morbidity and mortality due to 

noncommunicable diseases especially Cardiovascular diseases 

like Coronary Heart Diseases and hypertension (Bhatia, 

1995). 

As per the findings of a survey carried out in 

different parts of India by Gulabchand and Ajgaonkar (1980), 
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the incidence of diabetes was 1.9 per cent in villages and 

2.1 per cent in cities in persons above the age of twenty 

which means approximately one crore out of a total 

population of seventy crores are affected by diabetes. 

According to Govindaraj and Das (1984) the 

incidence of diabetes is 3 million every year in India. 

Among the diabetics, 5.4 per cent were under 30 years and 

94.6 per cent were greater than 30 years. 

A 1987 population study done by Ahmad et al., 

(1987) in Chandjgarh for Diabetes Mellitus showed a 

prevalence rate of 1.53 per cent with the female population 

being the most commonly affected (1.8 per cent). 

Chowdhury et al., (1990) point out the prevalence 

rate for Diabetes Mellitus as 30.33 in males and 30 per 

cent in females, showing the almost equal rate of prevalence 

among men and women. 

Patel (1986) reports that the prevalence rate in 

rural areas of hypertension was 7.82 per cent and the 

prevalence of glucosuria was 4.06 per cent and combined 

hypertension and glucosuria was 0.9 per cent. The 

prevalence of known diabetes was 2.13 per cent and newly 

detected diabetes was 1.66 per cent and a total of 3.79 per 

cent. 

Epidemiological reports indicate that Indians have 

increased susceptibility to the development of Non Insulin 

Dependant Diabetes Mellitus and atherosclerotic heart 

disease and they develop these at a comparitively younger 

age. In the last decade, report Raheja et al., (1989), that 

there has been a steep rise in the prevalence of Non Insulin 

Dependaiit Diabetes Mellitus and Atherosclerotic heart 

disease with greater than 3 per cent; in urban areas and 1.5 

per cent in rural areas. 
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Mathur (1960r studied a mixed group of patients 

including case records of Coronary Heart Disease, surveyed 

the general population of Agra and found that the prevalence 

was 1.05 per cent for Coronary heart disease. 

Padmavathi (1962)*in  a random population study in 

Delhi identified Coronary Heart disease prevalence in 1.03 

per cent of the population ( > 25 years of age). 

* 
Savotham and Berry (1968) reporting from 

Chandigarh (urban population) identified 66/1000 prevalence 

of probable and possible Coronary Heart Disease in 1331 

persons aged greater than 30 years based on clinical and 

electro cardiogram data. 

* 
Gupta and Maihotra's (1975) population based 

survey compared the prevalence of Coronary Heart Disease in 

a rural and urban community in Rohts.ah (Haryana) and its 

adjoining areas and reported rural prevalence of 17.2/1000 

and urban prevalence of 45.3/1000. 

The age and sex specific prevalence of Coronary 

Heart Disease done in an epidemiological survey shows that 

14.2 of men and 33.79 of women per 1000 population had 

Coronary Heart Disease, while suspect group figures were 

11.21 and 31.96 respectively per 1000 population (Jajoo 

et al., 1988). 

From a population survey from Delhi, Chaddha 

et al., (1990)* report that in persons between 25 and 64 

years of age, having diagnosed as Coronary Heart Disease 

patients on the basis of clinical and electro cardiogram 

criteria, the prevalence of Coronary Heart Disease was 

96.7/1000 population. 

Raman kutty and associates (1993)* surveyed the 

prevalence of Coronary Heart Disease in the rural population 

* 
Bhatia, NI.L., "Prevalence of Coronary Heart Disease in 
India: a contemporary view", Indian Heart Journal, 47: 
339-342, 1995. 
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of Tiruvananthapurarn District in Reral.a in a cluster sample 
of 500 households from five villages. Estimated prevalence 

rate for persons greater than 25 years of age was 74/1000 

population. 

With more specific and definitive criteria, the 

prevalence of Cardjovascjiar diseases was higher in men and 
women as per the survey done by Gupta et al., (1995) who 

surveyed a population in Jaipur (Rajasthan) and found that 

the prevalence was 76/1000 (men 60/1000 and women 104/1000) 
in persons aged 20 years or more. 

Prevalence of cardiomyopathy in diabetics was in 

high proportion (22.5 per cent) in lndians.(Tripatliy, 1986) 

In the world scenario, considering the prevalence 

of Diabetes Mellitus, Franz et al., (1995), point out that 

6-7 million people in the United States are known to have 

Diabetes Mellitus and 90 per cent of them have Non Insulin 

Dependant Diabetes Mellitus. 

Tinker (1994) points that the prevalence of 

Diabetes Mellitus is three times higher in persons with body 

weight more than 140 per cent of their desirable body weight 

than in persons near their desirable body weight. 

Pious et al., (1995) state that despite recent 

decline, Coronary Heart Disease still claims roughly 550,000 

lives annually around the world more than any other 
disease and 300,000 are undergoing coronary Artery Bypass 
Surgery. 

Approximately so million Americans are at 

increased risk for morbidity and premature death due to 

elevated bluod pressure (greater than or equal to 140/90 

mm Hg) (Levey et al., 1995). 



Brady et al., (1995) report that Coronary Heart 

Disease is an important public health problem that afflicts 

an estimated 4 million Americans. The incidence (new cases) 

of Coronary Heart Disease is reported as 4,00,000. 

B. OBESITY - A STEP TOWARDS DISEASES 

Obesity is considered by Atkinson et a].., (1994) 

as the number one public health problem, due to the 

morbidity and mortality from obesity alone or from the 

complications including Diabetes Mellitus, hypertension, 

hyperlipoproteinemja, . atherosclerotic disease, myocardlal 

infarction, cerebrovascular accidents, gall bladder disease, 

gout and certain cancers. 

Obese persons are at increased risk of developing 

diabetes and cardiovascular diseases to a greater extent. 

Hyperinsulinemia is a common finding in obesity and 

sustained hyperlipidemia and atherosclerosis (Slabber 

et al., 1994). 

Napalkov (1995) states that obesity and lack of 

regular physical exercise lie at the root of increase in Non 

Insulin Dependant Diabetes Mellitus. 

Stating the risk factors for Coronary Heart 

Disease, Barakat (1993) points out that obese subjects even 

with normuglycemia have a higher Coronary Heart: Disease 

risk. 

Morbidly obese subjects (greater than 35 Body Mass 

Index) who are hyperinsulinemic but normoglycemic may he at 

a higher risk of Coronary Heart Disease than 

normoirisulinemjc non obese subjects. This is suggested by 

the relatively higher lipid profile value.. 
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Body fat distribution is recognised by many 

authors, Stevenson et al., (1990), Kanaley et al., (1993), 

Sinha (1993), Wabitsch (1994), as an important predictor of 

the metabolic complications of obesity. Abdominal obesity 

of the android type (male type, upper body or central type) 

is strongly linked with risk factors of Non Insulin 

Dependant Diabetes Mellitus and Coronary heart Disease 

specifically elevated Low Density Lipoprotein cholesterol 

levels, elevated Triglyceride level, hyperinsuljnernja and 
hypertension. 

According to Witt et al., (1992), obese persons 

had high caloric intakes which were proportional to the 

degree of obesity. Obese persons also maintained their high 

caloric intake by consuming mostly foods of high caloric 

density, with occasional binge eating. They largely avoided 
low caloric foods. 

As stated by Mykkanen et al., (1990), reduction in 
lean body mass, decreased physical activity and changes in 
diet favouring low fibre and high fat intake tend to worsen 

the degree of insulin resistance and thus lead to the 

impairment of glucose metabolism leading to Diabetes 

Mellitus and its complications including Cardio Vascular 
diseases. 

Hypertrophjc obesity as correlated with an 

abdominal or android fat distribution is often associated 

with metabolic disorders such as glucose intolerance, 

hyperljpidenia, hypertension and coronary artery disease 
(Bray, 1992). 

Obesity has been considered to be an independent 

risk factor of Coronary Heart Disease according to Vardan 
(1995). Abdominal obesity, defined as increased Waist-to'--
Hip ratio (apple obesity) leads to increased frequency of 
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Coronary Heart Disease. Central obesity, like general body 

obesity has also been associated with hyperinsulinemia from 

increased pancreatic secretion and decreased hepatic removal 

of insulin a1ong with high rate of lipolysis of the 

abdominal fat. The resulting excess of free fatty acids 

from this f a t is likely to be responsible f o r 

hypertriglyceridemja, low High Density Lipoprotein 

cholesterol and further insulin resistance. 

In cross sectional studies, point out kurist 
et al., (1989) that relationships have been found between 

the waist to hip circumference ratio and cardiovascular risk 

factors such as Diabetes, hyperinsuljnemja, 

hypertriglyceridemia and hypertension. Also prospective 

longitudinal studies in both men & women have shown that 

android obesity is associated with increased risks of 

myocardial infarction, stroke and death. 

C. FACTORS LEADING TO AND AWAY FROM DIABETES MELLITUS AND 

CARDIO VASCULAR DISEASES. 

In every country in the world today, depending on 

its stage of epidemiologic transition, non-communicable 

diseases such as cardiovascular diseases, cancers, diabetes 

and osteoporosis are either newly appearing, rapidly rising 

or already established at high levels. 

a. Risk factors 

Pointing to the risk factors for non communicable 

diseases, Posner et al., (1995), state the findings of the 

Adult Treatment panel as follows - smoking prevalence, 

alcohol consumption, drug abuse, obesity, nutritional 

behaviours, nutrient intake levels, physical activity level, 

systolic and diastolic blood pressure, hypertension, 

elevated serum cholesterol levels, particularly in 



combination with high levels of Low Density Lipoprotein 

cholesterol, age (> 45 years for men and > 55 year for 

women), low levels of High Density Lipoprot:ejn cholesterol 

and family history. This view is endorsed by Gey et al., 

(1991). 

Obesity: Obesity, especially abdominal obesity is 

recognised as a risk factor by Sinha (1993) who states that 

obesity has been associated with impaired glucose tolerance, 

flOiiinsul.in  dependant diabetes meilitus, hypertension, 

cardiovascular diseases and other metabolic aberrations 

through positive correlations between abdominal, obesity and 

well established risk factors for diabetes mellitus and 

cardiovascular disease such as elevated Very Low Density 

Lipoprotein, Low Density Lipoprotein, Lipoprotein 131, and 

hyper insul irleini a. 

Alpert et al., (1995) related morbid obesity as 

one of the risk factor for cardiovascular disease by its 

positive correlation with the increase in the left 

ventricular mass index which inturn influences the left 

ventricular loading conditions over time. 

Familial aggregation: Family history in diabetes is 

stated as one of the risk factors by Ramachandran et al., 

(1992), who point out the frequency of diabetes to a 

positive family history of the disease to be twenty five to 

fifty per cent. Familial aggregation is higher among 

Indians compared to Europeans 45 and 38 p e r c e n t 

respectively. 

Vardan (1995) is of the same view regarding Cardio 

Vascular diseases and considers that a positive family 

history is an independent risk factor. 

Diet: Tsunehara et al., (1990) pinpoint diel as an 
important environmental variable in the etiology of Diabetes 
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Mellitus and Cardiovascular diseases by the fact that 

overconsunlptiOfl of calories leads to obesit.y that. puts a 

person at risk. Etiological role of high fat diet: is stated 

in its being frequently linked to diabetes and vascular 

complications. Diet related obesity chiefly caused by 

heavier caloric consumption mainly, in the form of animal 

foods, is also stated to be a causative factor. 

IJrbanisation and age: Urhanisation is attribute(l as a 

significant: independeni risk factor f o r l)iabetes MeH i.t.us 

and Cardiovascular diseases increased with age in both men 

and women - the prevalence in women rising particularly 

after 45 years of age, whereas in men the rise occured 

earlier in those greater than 35.years of age as stated by 

Levitt et al., (1993). 

Smoking: The effect of smoking on the health of people 

with either Insulin Dependant or Non ir1suhin Dependant: 

Diabetes Mellitus has been demonstrated by Ford et al. 

(1994) by several studies in which diabetes and smoking 

interact: to produce excess microvascular and macrovascular 

morbidity and mortality. 

Pelletier et al., (1987) brings out the fact that 

smoking though not associated with total cholesterol levels, 

is associated with lower High Density Lipoprotein 

cholesterol, lower High Density Lipoprotein to total 

cholesterol ratio and higher non high density Lipoprotein 

cholesterol levels. This fact is confirmed by Parish 

et al., (1995) Aifredo et al., (1990) and Ball (1986), who 

point out that smoking is an independent risk factor for 

Coronary Heart disease and Diabetes Mell.itus due also to the 

dietary habi. ts of smokers who consumed fewer vegetables and 

high fibre foods and more of meat and alcohol 

13 
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Alcohol: Thomson et al., (1988) state that there is a 

greater risk of Coronary Heart; disease in those with a high 

alcohol intake and total mortality is higher because in 

alcohol consumers, the dietary intake varied according to 

the drinking habits - more alcohol , increased consumption of 

saturated fat and decreased polyunsaturated fat and fibre. 

Sadikot (1988) also opines that among diabetics who drink 

alcohol, there is the habit of eating snacks along with 

drinks, which are often rich in calories, fried and full of 

proteins, in addition to the calories derived from alcohol 

itself. 

Blood glucose and lipid profile values: As per Hughes 

et al., (1995) individuals prone to developing Non Insulin 

Dependant Diabetes Mellitus usually display mild 

modifications in lipid and glucose metabolism in the years 

preceeding overt diabetic symptoms. Also elevated total and 

Low Density Lipoprotein cholesterol levels, Low Density 

Lipoprotein to High Density Lipoprotein ratio have been 

related to increased risk for heart diseases and regress 

some atherosclerotic lesions in coronary arteries by Kelley 

et al., (1994). 

Lifestyle factors: While stating the modifiable risk 

factors for Diabetes Mellitus and Cardiovascular diseases, 

Kirkman et al., (1994) point to the factors of lack of 

exercise, improper dietary habits and obesity as important 

factors. 

b. Complications 

In Diabetes Mellitus and Cardiovascular diseases, 

peripheral vascular disease is the major cause of many 

serious and disabling complications, as opined by Raheja 

(1988). Sadikot et al., (1990) point out that peripheral 

vascular disease comprising both large and small vessel 
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disease occurs more common in a diabetic and a hypertensive 

person. 

The same authors point out that atherosclerotic 

vascular disease appears at an early age and progresses more 

rapidly in both diabetic and cardiac patients. 

Relating the morbidity and mortality due to 

atlieroscierosis in long standing diabetes, increase in serum 

cholesterol level to greater than 200 mg/dl for both sexes, 

leads to ihe enhancement: of atheroscl eros is and a I so when 

High Density Lipoprotejr) cholesterol levels were less than 

30 rng/di (Purohut and Shah, 1994). 

Tripathy (1986) points out that: there are high 

proportion of diabetics among patients of established 

cardiomyopathy and high incidence of congest ive itea rt: 

failure among diabetics providing inexorable pointers to 

the occurenee of the now widely recognised clinico-

pathological entity 'Diabetic cardiomyopathy'. 

The severity and prevalence of hyper tens ion in the 

diabetic population, according to Yuan et a]. , (1991) is 

related to the duration of diabetes as well, as obesity and 
age. 

Juhani et al. , (  1990  ) point out that: sil ent: 

disease may contribute to the frequency of abnormal 

cardiovascular reflexes in diabetics. 

Detailing the acute and chronic complications of 

diabetes meiijtus, Lyon et al. 
, (1993), list the acute 

complications as hyperglycemia, ketoacjdosjs and 

hypoglycemia and chronic complications as cardiovascular 

disease, peripheral vascular disease, nephropathy, 

neuropathy and vision disorders. 
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Barnard et al., ( 1994 ) feel that microvascular 

complications including neuropathy are primarily due to the 

result of lack of glycemic control. 

Also nephropathy and retinopathy have been 

concorded to the duration of diabetes mellitus and the 
degree of hyperglycemia by Lloyd et al., (1995) and 
gasteropar-esis or delayed gastric emptying is stated as one 

of the autonomjc neuropathies, symptoms of which include 

early satiety, postprandjal bloating, nausea, vomiting, 

weight loss, eratic blood glucose levels resulting from 

irregular nutrient absorption. 

Bloomgarden (1994) contributes the major source of 

morbidity and mortality in diabetic individuals as renal 

disease, Particularly associated with nephropathy. 

Diabetes is the most frequent cause of blindness, 

feels Tinker (1994) and is the major cause of end stage 
renal disease and non-traumatic lower extremity amputation. 

Raheja (1988) further states that gangrene occurs five times 

more in persons with Diabetes Mellitus and CVI). 

Robbins (1989) is of the view that Diabetes 

Mellitus is a major risk factor for morbidity arid mortality 

due to CHD and peripheral vascular disease. 

C. Treatment modalities 

The American Diabetes Association in 1994 has 

revised its position of medical nutrition therapy for people 

with Diabetes Mellitus as pointed out by Rosenhurg (1994). 
Goals include; 

Achievement of nutrition related goals via changes in 
nutrition and exercise habits and maintanance of as 

near-optimal blood glucose level as possible. 

Achievement of optimal serum lipid levels. 



Provision of adequate calories for maintaining or 

attaining reasonable weights for adults. 

Prevention and treatment of both the acute and long 

term complications of diabetes. 

According to Arnolds et al., (1993), diet is the 

cornerstone of Diabetes management. Yet diet is reported to 

be the biggest problem experienced by patients with 

diabetes. Adherence to recommended diets is low and less 

than half the people with Diabetes report using a written 

diet as part of their treatment plan. 

Tsunehara et al., (1990) also opine the same and 

further state that a high complex carbohydrate intake has 

been encouraged for patients with diabetes mellitus and 

cardio vascular diseases as it increase insulin sensitivity. 

Tsai et al., (1987) while pointing the effect of 

dietary fibre opine that the mechanism by which dietary 

fibre decreases the post-prandial hyperglycemia or improves 

glucose tolerance are believed to be due to delayed gastric 

emptying, altered rate of nutrient absorption and 

utilization. Addition to a test meal of fibre decreased the 

rise of plasma glucose level and triglycerides. 

Moderate energy restriction and slight changes in 

the amount and quality of dietary fatty acids, especially 

in favour of unsaturated fatty acids, can result in weight 

reduction and improvement in glycemic control and serum 

lipid profile of patients (Laitinenth et al., 1993). 

Perri et al., (1993) while stating physical 

activity as one of the treatment strategies in Diabetes 

Mellitus opine that increased physical activity is one of 

the factors consistently correlated with long term success 

in the weight management, in addition to increasing energy 
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expenditure, exercise enhances the rate of fat loss, 

preserves the loss of lean body mass and creates an 

increased sense of well being and improvements in mood and 

self concept. 

Pelletier and Baker (1987) further state that the 

concentration of cholesterol in certain lipoprotein 

fractions is associated with variations in physical 

activity. In particular, the HDL-cholesterol of active 

workers is slightly higher than sedentary workers, 

supporting a possible hypocholesteroleinic effect of physical 

activity on certain fractions of plasma cholesterol in the 

context of physical activity variations. 

The benefits of exercise in the control of 

Diabetes Mellitus and Cardiovascular diseases as stated by 
Wasserman and Zinmah (1994), Wan et al., (1993), Berger 

et al., (1992) and Walberg et at., (1989) are: 

Exercise training can play a major role in the primary 

and secondary prevention or therapies of type II 

diabetes in younger age groups, by an increase in the 

body's insulin sensitivity. 

Regular exercise decreases r i s k factors for 

cardiovascular diseases such as hyperlipideinia, 

coagulat ion abnormal it ies, hypertension, glucose 

intolerance, and obesity also mortality from 

Cardiovascular disease and increases lean body mass. 

Exercise increases the binding of insulin to its 
receptors which act as a site for regulation of 
insulin, which leads to better glucose uptake by 
muscle to replete glycogen stores leading to increased 
glucose tolerance. 
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Exercise is assessed on the basis of Irequency of 
participatjon in u  .. . any regular activity similar to brisk 
walking, jogging, bicycling etc., long enough to cook up a 
sweat (Wan et al.. , 1993). 

D. RISK ASSESSMENT POINTERS BASED ON BODY I)IMENSIONS 

Nutritional anthropometr'y has become an 

indispensab'e met:hod of evaluating the nutritional status of 

clinical and non ci. inical !)OPuiat ions (Jensen, 1992). 

According to Raison ci: al., (1989) indices of body 
fat distribution, namely, Body Mass Index, Waist Hip Ratio 

and Fat fold measurements, have been found 
to be Positively 

related to blood pressure, glyergija, chol estero] and TG 
levels and negatively to HDL-Cholesteroi levels. 

Chuang et al. , (1991) state that persons in the 
higher Body Mass Index group, showed more pronounced 

associat ion between hypertension and glucose intolerance 
than persons in the lowest Body Mass Index group. 

Negri 
ci: al.. , (1992) bring about a relationship between Body Mass 

Index and acute myocardjal infarction by stressing the role 

of higher serum cholesterol levels in the prevalence of 
diabetes and hypertension among fatter persons. This is 

confirmed by Bray (1992) who opines that there is a relation 

between weight and the risk of excess mortality. 

Orphanjdon et at., ( 1994 ) agree that 
dispi- OP01- tionate fat distribution indicated by measuring 

Triceps Skinfold, played a major role in the development of 

morbidity and mortality. 

More specifically android fat distribution has 

been strongly associated with Diabetes Mellitus, 

hypertriglyceridemia as pointed out by Wadden et al., (1988) 

who reported a positive correlation between the prevalence 

of diabetes and the degree of upper body obesity. 



Jensen (1992) is of the view that upper body fat 

accumulation is the more predictive of the metabolic 

consequences of obesity than total body fat. Also skinfold 

thickness measurements have been adapted to predict body fat 

content. 

Complications of diabetes mellitus and 

cardiovascular diseases are also related to body 

measurements as pointed out by Stuhidreher et al., (1995) 

who report that WHR were significant ly higher in men and 

women with proliferative retinopathy or nephropathy than in 

subjects free from these complications. It is suggested 

that WHR acts as a marker of risk of complications mainly 

through an influence on other risk factors. 

Fat distribution, is an important prognostic 

indicator of the occurence of rnetahoiic abnormalities, 

diabetes mellitus, hypertension, CVD, stroke in men and 

women. This relationship depends on the increased 

accumulation of intraabdominal fat (Seidel]. et al., 1987). 

Waist to hip ratio is related more strongly to the amount of 

intra abdominal fat than to the amount of subcutaneous fat. 

This explains the consistent relations between Waist to Hip 

Ratio and the metabolic aberrations, manifest illness. 

Zamboni et al., (1994) and Sinha (1993) opine that 

abdominal obesity (android, mal.e type, upper body or 

central) compared to gluteofernoral (gynoid, female type, 

lower body or peripheral type) is associated with 

hyperglycemia, hyperinsulinemia and glucose intolerance. 

As per Ostlund et al., (1992), the leve]. of FIDL- 

cholesterol is inversely correlated with the ratio of the 

waist to hip circumference and the plasma insulin level and 

the presence of glucose intolerance and a r e n o t 

independently associated with sex or total body fat. 
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III. METHODOLOGY 

The methodology of this research included the 
following steps: 

A. Selection of the sample 
- the patients with Diabetes 

Mellitus and Cardiovascular diseases. 

B. Assessing the prof ile of the selected patients in 

terms of 

Socjo-economjc status 

Medical history 

C. Dietary practices 

d. Lifestyle 

C. Measurement of body diniens ions 

Height and weight to arrive at Body Mass Index 

Circumference of waist and hip to assess Waist Hip 

Ratio 

C. Triceps skin fold 

D. Quant ificat ion of mean da I I y food and nut rient intake. 
E. Estimation of blood glucose and lipid profile of a 

subsample. 

F. Development of risk assessment index. 

A. SELECTION OF THE SAMPLE 
- THE PATIENTS WITH DIABETES 

MELLITUS AND CARDIOVASCULAR DISEASES 

Over a period of two months, relevant information 

was obtained from 304 diabetic and 328 cardiac patients who 

registered at the outpatient departments of Kuppusamy Naidu 

Memorial Hospital, K.G. Hospital, Kovai Medical Centre and 

Hospital, P.S.G. Institute of Medical Sciences and Research 

Centre and AVM Diabetic Clinic, where consultation, 

treatment and counselling are provided for diabetic and 

cardiac patients; the sampling technique being stratified 

random sampling method (Kothari, 1991). 
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ASSESSING TILE PROFILE OF THE SELECTED PATIENTS 

Background information from the patients regarding 

their socio-economic status, medical history, dietary 

practices and lifestyle was obtained with the help of a well 

structured interview schedule framed by the investigator, 

which was pretested. 

By referring to the medical records and recent 

reports, blood glucose values were rioted for all the 304 

diabetic patients and lipid profile values, if available 

were taken down for the cardiac patients. 

MEASUREMENT OF BODY DIMENSIONS 

To arrive at nutritional assessment indices such 

as Body Mass Index, Waist Hip Ratio and Triceps Skin Fold, 

body measurements such as height, weight, circumference of 

waist and hip were taken and Triceps Skin fold thickness was 

also measured for all patients using standardized procedures 

(Jelliffee, 1991). 

Nutritional anthropometry, as stated by Frisancho 

(1989), has become an indispensable method of evaluating the 

nutritional status of clinical and non clinical population. 

a. Body Mass Index 

Height was recorded to the nearest of 0.1 cm, 

using a stadiometer, the person bare-foot with his heels 

against the upright bar of the scale standing erect. Weight 

was measured using a spring balance with the patient in 

minimum clothing, without shoes, the balance being checked 

every time before use, with standard weights in the range of 

0.5, 1 or 2 kg to ensure accurate measurements (Jeliffe, 

1991). 

Body Mass Index (SMI) was computed using the 

formula, 
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Weight in kilograms ( kg BMI = --------------------- 
Height in metre square ( in ) 

Based on the Body Mass Index of the patients, they 

were graded as normal and obese using the classification 

given by Garrow (1987). 

BMI Class 
------------------------------------------------------------ 

------------------------------------------------------------ Presumptive diagnosis 

Less than 16 Chronic Energy Deficiency 

16 - 17 
grade III (severe) 
Chronic Energy Deficiency 
grade II (moderate) 

17 - 18.5 Chronic Energy Deficiency 
grade I (mild) 

18.5 - 20 Low weight normal 
20 - 25 Normal 
25 - 30 Obese grade I 
Greater than 30 
------------------------------------------------------------ Obese grade II 

The relationship between Body Mass Index and 
Diabetes Mellitus and Myocardial infarction can be explained 
atleast in part by high serum cholesterol, hyperglycemia and 
hypertension in fatter persons (Negri et al., 1992). 

b. Waist 'lip Ratio 

Localized distribution of fat can be evaluated by 

measuring skin fold thicknesses on the extremities, by 

measuring circumference of the abdomen (waist ) and hips to 

estimate the waist-to-hip ratio (Bray, 1992). 

The abdominal or waist circumference is measured 
with a flexible tape placed in a horizontal plane at the 
level of the natural waist line or, narrowest part of the 
torso. The hip circumference is measured in the horizontal 
plane, at the level of maximal circumference, including the 
maximum extension of the buttocks posteriorly (Bray, 1992). 

Waist Hip Ratio (WHR) was calculated using the 
formula, 



Fig. 1. Sitea of Measurement of Waist, Hip 
Circumference and Triceps Skin Fold 
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PLATE III: MEASUREMENT OF TRICEPS SKIN FOLD 

PLATE IV: TOOLS/INSTRUMENTS USED FOR MEASURING 
TRICEPS SKIN FOLD, WAIST AND HIP 
CIRCUMFERENCE 



Waist circumference (ems) 
WHR = ---- --- -------------------- 

Hip circumference (ems) 

A waist hip circumference of greater t:han 0.85 in 

women and 1.0 in men is predictive of increased risk for 

adverse metabolic consequences of obesity (Jensen, 1992). 

Triceps Skin Fold 

Triceps Skin Fold was measured at the level midway 

between the acromial process of the scapula and the 

olecranon process of the ulna on the posterior part of the 

arm over the triceps muscle using a triceps harpender 

skinfold calipers, which exerted a pressure of 10g/mm2  

through out the skinfold range (Jelliffe, 1991). 

According to Jelliffe (1991), the normal Triceps 

skin fold value for men is 15mm and for women is 25mm. 

According to Thuluvath and Triger (1994), triceps 

is the most predictive of all body sites to assess fat 

stores. 

Triceps skin fold an indicator of disproportionate 

fat distribution plays a major role in the development of 

certain metabolic disorders such as Diabetes Mell.itus, hyper 

triglyceridemia, hypertension and other cardiovascular 

diseases and can ultimately influence morbidity and 

mortality (Orphanidon et al., 1994). 

QUANTIFICATION OF MEAN DAILY FOOD AND NUTRIENT INTAKE 

A 24-hour recall of the food intake of the 

patients was done for 3 consequetive days to find out the 

mean daily food intake. 

Using the Nutritive value of Indian Foods by 

Gopalan (1991), the nutritive value of the ford consumed was 



calculated for energy (calories) carbohydra
5  proteins and 

fat. 

E. ESTIMATION OF BLOOD GLUCOSE AND LIPID PROFILE OF A SUB 
SAMPLE 

For a subsample of the patients seventy five each 

of diabetic and cardiovascular patients, blood glucose arid 

lipid fractions such as Total Cholesterol, High Density 

Lipoprotejn (iIDL) Cholesterol TrigIycerj5 were estimated. 

Blood glucose was estimat:ecl by the glucose oxidase method 

and lipid profile by the enzymatic colorjmetrjr method 
(Boyer,1993 and Plummer, 1982) (See Appendices TI and III). 

Other 2 lipid fractions iiarne.ly  Very Low Density 
Lipoproteju (VLDL) Cholesterol and Low Density I i poprol:e in 
LDL) Cholesterol were calculated using SLjrjda r(j formulae. 

Very Low Density Lipoproteini Cholesterol (VLDL) = TriglYcerides  

Low Density Lipoprotej n Chol estero] (LDL) Total. cholesteroi - IlDI. chol estierol 
- Vii)! cholester()I 

F. DEVELOPMENT OF RISK ASSESSMENT INDEX 

From the results obtained, risk assessmeiit 

parameters like body Mass Index, Waist: Hip Ratio and Triceps 

Skin Fold, family history, cigarette sniok:ing, alcoholism, 

exercise and coffee consumptijoti were derived. 
Each 

parameter was scored based on the statistical inference 
drawn in the present study as ei I as with the help of 
related literature and risk assessment index was developeni. 



IV. RESULTS AND I)ISCUSSTON 

The data obtained in the present st:udy are 
discussed under the following heads: 

Socj.o-economjr status of the selected diabetic and 

cardiovascular pal lent s 

Medical history of t:he se1ect.(1 (1ihrt Ic and 

cardjovasctiiar patients 

Dietary pract ices of the target. group. 

P. Lifestyle factors Iniui og hc dis 

E . Prof i 1 e of the (Ii a be I. i e a n d e a r d i ova s r I a r 

pat ients in terms of select en body di iiiens ions. 

Mean daiy meaii food and flu! ifeuut, intake of the 

diabetic and card iovasrtih,i patients 

Association I)et:wee,i the var ions risk asspss(-mer 

parameter S among t he SuTbsam1:) 1 e 

Risk assessrner)l-  index. 

A. 
SOCTO ECONOMTC STATUS OF THE SELECTE!) PTAI3ETTC AN!) 

CARDTOVASCIJJ.AR  PATIENTS 

1. 
Age and sex wise distribution of the diabtje and 
cn rd i ovascuilar pat len ts 

Tahj.e I shows the distrjljut ion of patients by age 

and sex. 



TABLE I 

AGE AND SEX WISE DISTRIBUTION OF PATIENTS 

Age in year Diabetic Patients Total 8:304 Cardiac Patients Tota1 8:328 
F H F N 

N I 82 N I N 2 N 2 NI 

20-30 14 11.48 4 2.19 18 5.92 6 6,66 6 2.52 12 3.66 
31 - 40 16 13.11 34 18.68 50 16.45 20 22.22 28 11.76 48 14.63 
41 - 50 42 34.43 46 2521 88 28.94 12 13.33 58 24.31 70 21.34 
51 -60 32 26.23 50 27,47 82 26.97 26 28.88 72 30.25 98 29.88 
61 - 70 16 13.11 32 17.58 48 15.97 20 22.22 42 17.65 62 18.90 
71-80 2 1.64 14 7.69 16 5.26 6 6.66 16 6.12 22 6.71 
81-90 0 0 2 1.09 2 0.66 0 0 16 6.72 

- 

16 4.87 

Total 122 100 182 100 304 100 90 100 238 100 328 100 

F - Female M - Male 

The perusal of the above table shows that out of 

304 diabetic patients and 328 cardiac patients, 170 (55.9 

per cent) and 168 (51,2 per cent) respectively belonged to 

the age group of 41-60 years which is in accordance to the 

study by Laakso (1985) who stated that the prevalence of 

Diabetes and Cardiovascular diseases increases from the 

fourth decade onwards. 

This view is further endorsed by Levitt et al., 

(1993) who state that the prevalence of Non Insulin 

Dependant Diabetes Mellitus increased with age in both men 

and women. In women the prevalence rose after 45 years of 

age, whereas in men the rise occured earlier, in those 

greater than 35 years of age. 
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2. Occupational status and activity pattern of diabetic and 
cardiovascular patients 

Table II shows the occupational status of the 

diabetic and cardiovascular patients. 

TABLE II 

OCCUPATIONAL STATUS OF DIABETIC AND CARDIOVASCULAR 
PATIENTS 

Diabetic Patients 

------------------------------------------------------------------------ 
Cardiac Patients Total N632 

Typeof F N F N 
Occupation 

N % N % 
------------------------------------------------------------------------ 

N % N % N % 

Professional 9 7.37 40 21.9 3 3.33 33 13.86 85 13.40 
Business 7 5.73 14 7.69 4 4.44 50 21.00 75 11.86 
Clerical 15 12.29 60 49.18 6 6.66 60 25.20 141 22.30 
Government 5 4.09 12 6.59 7 7.77 10 4.20 34 5.30 
Housewife 75 61.47 -- -- 58 64.40 -- -- 133 21.04 
Unemployed -- -- 15 8.24 -- -- 22 9.24 37 5.85 
Retired -- -- 20 10.98 2 2.22 50 21.00 72 11.39 
Mill Worker! 
Coolie 6 4.90 11 6.04 10 11.11 13 5.46 40 6.32 

Total 122 100 182 100 
------------------------------------------------------------------------ 

90 100 238 100 632 100 

Housewives form a total of 21.04 per cent of the 

diabetic and cardiac patients and those involved in clerical 

services form the next largest group with 22.3 per cent. 

Except for 21 diabetics and 12 cardiac patients 

who were engaged in moderate activity, al.l the rest were 

sedentary. 
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Distribution of the families by type and size 

Among the 632 patients interviewed, 98 per cent 

belonged to nuci ear farni lies, with a max .i mum family si ze of 

five, while in the joint family system, family size ranged 

f rain ii. v e 1: o e I g h t 

Educational status of the diabetic and cardovascuiar 

patients 

Table III depicts the educational status of the 

diabetic and cardiovascular patients. 

TABLE III 

LEVEL OF EDUCATTON OF THE DIABETIC AND 
CARDIOVASCULAR PATIENTS 

0iabetic Patients 

---------------------------------------------------------------------------------------- 

Total 8:304 Cardiac Patients Total 8:328 
ducational P 8 P 8 

Qualification 

if 2 if 2 8 2 N 2 N 2 N 2 

Illiterate 75 61.48 25 13.7 100 

------------------------------------------------------------------------------------------------------ 

32.89 40 44.00 30 12.60 70 21.30 
Prinary 

ifducation 15 12.29 72 19.56 81 28,62 1 7.77 55 23,10 62 18.90 
Secondary 8 6.55 22 12.08 30 9.86 12 13.33 42 17.65 54 1650 
higher 

Secondary 7 5.71 13 1.14 20 6.57 16 17.7 51 23.90 71 22.25 
Graduote 8 6.55 10 3.19 13 5.92 12 Li 21 8.31) 11 101)6 
Professional 

Qualification 9 7.31 40 21.97 0 16.12 3 '1.33 30 12.60 13 1096 

Total 122 100 182 100 304 100 90 100 238 100 328 100 

From the above table, it: can be decipherc:l that 

female ii ietracy accounts for 61.48 per cent: of diabetic and 

P9 
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44 per cent of cardiac patients, evnthongh measures to 

eradicate illetracy have been in vogue for several years. 

Illiteracy may be one of the con tributary fart c)rs 

for the negligence and progress of the disease. 

5. Monthly per capita income of the diabetic and 
cardiovascular patients 

Table IV shows the monthly per capita income of 

the diabetic and cardiovascular patient:s. 

TABLE TV 

PER CAPITA MONTHLY INCOME 

Percapi ta Diabetic 

------------------------------------------------------------------------- 
Patients Cardiac Patients Total N632 

i ncome for a 
month (in Rs.) N 
------------------------------------------------------------------------- 

N N 

< 300 78 25.65 85 25.91 163 51.56 
300 - 600 120 39.47 151 46.04 271 85.51 
600 - 900 46 15.13 29 8.84 75 23.97 
900 - 1200 45 14.80 38 11.58 83 26.38 
> 1200 15 4.93 25 7.62 40 12.55 

Total. 304 

------------------------------------------------------------------------ 
100 328 100 632 100 

It is clear from the above table 1 hat the largest. 

group of 39.47 per cent arid 46.04 per cent of (lllahet ic and 

cardiac pat ients fail in the monthly per capita income range 

of 300 to 600, 



B. MEDICAL HISTORY OF TUE IAI' I ENTS 

1 . U'am I I y hi sto ry of the di sea se 

Table V shows family hrst:ory in (lial)etic and 

cardiovascular patients. 

TABLE V 

FAMILY HISTORY OF THE DISEASE 

fliabetic Patient Tnt1 11:304 rdiH' Pai ionts Total N:328 
Faffluly history F H P 9 

8% HZ 8% 8% 8% 8% 

I Degree relatives 
Father 35 31,8 55 41.6 90 29.6 22 44 85 .9 161 33.10 
Mother 35 31,8 45 34.1 80 26.3 11 34 85 34,4 82 25.38 
Roth parents 30 21,3 20 15.2 50 16.4 5 10 15 7.9 20 6,19 

Sub Total 100 90.9 120 90.9 220 12.3 ------------------------------------------------------------------------------------------ 44 88 185 81.2 209 64.59 

II Degree relatives 
Cousins! 
Siblings 5 4.5 7 5.3 12 9.8 2 4 8 4.2 if) 8.20 
Grand parents 2 1.8 3 2,3 5 4.1 3 6 9 4.16 12 10.16 

ilacie/Aunt 3 2.7 2 1.5 5 4.2 1 2 1 3.7 8 5.10 

Total 110 tOO 132 100 242 100 50 100 189 100 239 100 

F - Ferna I e M - Ma 1 e 

------------------------------------------------------------------------------------------------------ 

Of the 242 diabetic patients who had family 

history of the disease, 220 (72.37 per cent) had a strong 

family history with either parent or both being diabetic and 

the rest 22 had a second degree relative bei.ng  diabetic. 

Among the 239 cardiac patients who had familial. 

aggregation, 209 (63.7 per cent) inherited from first degree 

relatives, while 30 had second degree relatives. 
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Fig. 2. Family History of the Diseases 
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These findings are in accordance with Vardan 

( 1995 ) and Ramachandraj et al., ( 1992 ) who state that 

familial aggregation is an independant risk factor for 

Diabetes Mellitus and CardioVascular diseases. 

2. Symptoms prompting medical advice by diabetic patients 

Table VT lists the symptoms mentioned by diabetic 

patients which prompted medical advice. 

TABLE VI 

SYMPTOMS PROMTING MEDICAL ADVTCE BY DIABETIC PATIENTS 

------------------------------------------------------------ 
Diabetic Patients 

Symptoms 

N 

Polyuria 300 98.61 
Polydypsia 285 93.75 
Polyphagia 272 89.47 
Fatique 157 51.64 
Body pain 104 34.20 
Weight loss 264 87.17 
Delayed wound healing 120 39.47 
Blurred vision 57 18.75 
Skin itching 
------------------------------------------------------------ 

25 8.20 

About 98.6 per cent of the diabetic patients 

complained of polyuria as a major symptom; others which 

were told at the time of examination by the physician were 

polydypsia, polyphagia, fatigue, body pain, weight loss, 

delayed wound healing, blurred vision and skin itching. 
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3. Sympl:oms prompting medical advice by cardiovascular 

patients 

Table vii lists the symptoms mentioned by 

cardiovascular pat ients which prompted mcdi cal advice. 

TABLE VII 

SYMPTOMS PROMPTING MEDICAL ADVICE BY CARDIOVASCULAR PATIENTS 

------------------------------------------------------------ 
Cardiac Patients 

Symptoms 

N 

Chest pain 
------------------------------------------------------------ 

300 91.46 
Paipitation 175 53.35 
Breathlessness 107 32.62 
Cough/cold 47 14.33 
Radiation of pain to 
the arms 212 64.63 
Hypertension 65 19.82 
Body pain 40 12.19 
Fatique 
------------------------------------------------------------- 

10 3,04 

In cardiac patients, the most commonly reported 

complaint was chest pain by 300 patients while other 

symptoms presented at the time of check up were palpitation, 

breathlessness, cough, cold, radiating pain, hypertension, 

body pain, and fatique. 

4. Complications in diabetic patients 

Table VIII shows the complications present in 

Diabetic patients. 



TABLE VIII 

COMPLICATIONS IN DIABETIC PATIENTS 

------------------------------------------------------------------------------------------------------ 
Age group Disease Average age Cerebro Peripheral 8ye 8erve Hephro Derima Otherst  Mo 
(Years) duration of onset vascular vascular problems pathy pathy topathy Comp 

(Years) of lica 
Complications tion 

20 -30 1 - 5 30 F -- 7 -- -- 2 -- 2 3 
H 5 -- -- 5 -- -- 2 0 

31-40 4-15 35? 7 -- -- -- 1 -- -- 8 
K 17 -- -- 3 -- -- -- 14 

41 -50 5 -25 44 F 9 5 3 -- 3 -- -- 12 
K 31 2 2 5 -- -- 2 4 

51-60 4-30 55 F 5 1 -- 9 -- 1 2 14 
H 18 4 1 13 -- -- 2 2 

61-70 5-35 69 F 7 2 -- -- - I I 5 
H 3 2 2 2 1 1 2 19 

71-80 6-45 68 F 3 5 3 -- -- -- -- 0 
H 4 1 1 2 -- -- -- 6 

81-90 8-50 76 H 2 1 -- -- 1 1 -- 0 

Total -- - 100 30 12 39 8 4 13 97 

F - Female 
H - Male 
I Other complications include balanitis, pruritis vulvae and indigestion and elimination problems, 

Except 97 patients (31.9 per cent), all the rest 

suffered from one or more of the complications, the chief 

among them being cardiovascular diseases pertaining to 

ischaemic heart disease, hypertension, myocardial infarction 

and stroke. Peripheral vascular complications include 

ulcer, gangrene, amputations. Cataract and glaucoma were 

found to he the chief eye problems. Neuropathy included 

numbness, polyneuropathy and peripheral vascular disease. 

Nephropathy included protein in urine while dermatopathy 

consisted of poor wound healing. 
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List;ing the chronic cornp1cations of 1)iahetes 

Mellitus, Lyon et al., ( 1993 ) state them as cardiovascular 

disease, peripheral vascular disease, neuropathy, 

nephropathy and vision disorders. 

Also as the age of the pat ients and citirat ion of 

the disease increased, the number of complications were also 

on the r I s e , w i t h mu r e numhe y 0 1 p i t i on t s h v I rig Ii ad 

complications from 40 years onwards with a disease duration 

ranging from 5 to 50 years. 

5. Complications in cardiovascular patients 

Table IX shows the complicat ions present in 

cardiovascular patients. 

TABLE TX 
COMPLICATIONS IN CARDIOVASCULAR PATIENTS 

Age group Disease Average age Cerebro 

------------------------------------------------------------------------------------------------------ 

Peripheral Rephro Diabetes No compli 
(Years) duration of onset vascular vascular pathy mellitus cations 

(Years) of 

Complications 

20-30 1-5 30 F 

------------------------------------------------------------------------------------------------------ 

-- -- 1 -- 5 
K -- 

31 - 40 4 - 15 35 F -- -- -- 12 8 
H 3 -- 5 10 30 

41-50 8-15 41 F -- -- 
-- 6 6 

N 12 -- -- Il 29 
58 - 60 5 - 12 54 F -- -- 1 10 15 

H 1 2 5 20 70 
61 - 70 5 - 25 63 F -- -- 

-- 7 13 
H -. 2 3 IS 22 

71 - 80 6 - 40 74 F -- -- 1 3 2 
K 2 -- 1 7 6 

81-90 8-50 13 H 2 -- 1 10 3 
Total 20 4 19 121 210 
F - Female H - Kale 
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In cardiac patients, diabetes mellitus formed the 

major complication with 75 per cent of the patients being 

diabetic. This is in accordance with Chopra and Aggarwal 

(1992) who state that diabetes is known to be an independent 

risk factor for Coronary Artery disease and ischaemia is 

common among diabetic patients, particularly myocardial 

infarct ion. 

Also as age and duration of the disease increases, 

the number of complications and also the persons who are 

inflicted by complications are on the increase. 

6. Drugs taken 

Of the 304 diabetic patients, 20 either decreased 

or increased the dosage of the oral hypoglycemic drugs 

themselves in accordance with the food intake. However, in 

cardjac patients, though self-medication was not observed, 

irregular intake of drugs was noticed in 10 patients. 

C. DIETARY PRACTICES OF THE TARGET GROUP 

1. Dietary regimentation followed 

Out of the 304 diabetic patients, 183 (60 per 

cent) did not strictly adhere to their dietary regimen, out 

of whom 25 were newly diagnosed. 121 patients followed 

modified prescribed diets strictly, which were prescribed 
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by the physician and diet manual given by the dietitian 

who also did the counselling using the food exchange list 

in case of diabetic patients and diet sheet was provided 

for diabetic and cardiac patients. 

The chief dietary guidelines were as per the 

exchange list for the diabetic patients and fat, salt 

restriction for cardiac patients.. 

In case of cardiac patients 200 (60.9 per cent) 

out of 328 patients did not strictly follow their dietary 

regimen, as most of the out patients rarely received any 

wri.tten diet sheet. Of the rest, 55 cardiac Patients 

adhered to a modified diet as they had diabetes as a major 

complication. 

2. Compliance to the prescribed diet by the patients 

Table K reflects the extent of compi i.cance to the 

prescribed diet by diabetic and cardiovascular patients. 

TABLE X 
COMPLIANCE TO THE DIET PRESCRIBEI) 

Extent of Diabetic 
-------------------------------------------------------------------------------- 

Patients Cardiac Patients Total N=632 
compliance 

N N N 

Complete adherence 121 

------------------------------------------------------------------------ 
39.80 128 39.02 249 98.82 

Sometime 38 12.50 120 36.59 158 49.09 
Rarely 75 24.61 43 13.11 118 37.78 
Never 70 23.02 37 11.28 107 34.30 

Total 304 
------------------------------------------------------------------------

100 328 100 632 100 
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It was encouraging to note that a total of 249 

patients (121 diabetic and 128 cardiac patients) had 

complete adherence to the prescribed diets. 

Arnoids et al. (1993) had opined that, though diet 

is the cornerstone of Diabetes management, diet is reported 

to be the biggest problem experienced by the patients. The 

present study contrai.nd.icates this opinion as the patients 

who never follow any dietary regimentation form only a total 

of 34.3 per cent. 

The non adherence fr, the diet.s may be due to 

irieffect lye counselling. 

3. Details of specific foods included or avoided to control 
blood glucose levels 

Effective counselling in terms of d i e t a r y 

management has helped 253 patients out of 304(83.2 per cent) 

to avoi.d sugar completely, along with other concentrated 

sources of sugar 1. ike sweets, ice cream and other bakery 

products. 

The foods used liberally were whole grains (151 

persons), chappath.i (225), vegetables (120), and bread 

(115). Also kazh.i and kanji thought to reduce blood glucose 

levels were used by 155 patients. The foods which were 

restricted were fruits (200), vegetables (95), rice (121), 

non vegetarian items (77) and fried foods and snacks (130). 
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The main reasons stated for the inclusion and 

restriction of certain foods were to maintain blood glucose 

level and prevent further complications. 

Effective counselling with food exchange lists 

will help diabetics choose a variety of foods instead of 

following tailor made diets which will decrease dietary 

compi lance. 

Details of specific foods included or avoided by the 
cardiovascular patients 

About 175 patients avoided salt and saturated fat 

due to counselling received and 85 persons restricted 

unsaturated fat to 20-25g per clay. Fried foods and salted 

foods were restricterd by 174 of theni, restriction being due 

to the high caloric value Which might ier(I to further 

complications. 

The foods used liberally were whole grain cereals 

(282 persons), idli or steamed foods (175), vegetables 

1 1 2 ) , f r u I t s ( 1 02 ) a nd greens ( 71)  ) due t a adv I e I r am 

doctor or diet ii. ian highlighting their .hypochol esterolemic 

effect and reduction calorie density in the diet. 

Hypoglycemic and hypocholesterolemic agents used by 
diabetic and cardiovascular patients 

Chiefly two substances namely, the juice of alfa-

aifa grass (200 ml at a time) and fenugreek seeds in 
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hutt:errnilk (5g in 100 ml buttermilk) were used by 50 cardio 

vasuciar and 75 diabetic patients as they were believed to 

reduce blood glucose level by stimulating insulin secretion 

and also have hypocholesterolemic effect. 

Hypoglycemic effects of gums and pect iris are well 

documented by Upadhyaya et al. , (1988) who state that though 

high (loses decrease the bin nrai l.ahi I ity of nutrients, they 

have hypocholesterolemi c and hypoglycemic. effect in reduced 

amount;s. 

D. LTFESTYLE FACTORS INFLUENCING THE DiSEASE 

Mode of food consumption 

Most. of the patients(95 per cent) had the habit of 

consuming food along with t h e i r family members or 

colleagues. Some (39 per cent ) stated the fact that this 

helped them to adhere the modified diets, while the rest (56 

per cent:) stated that: this led them t:o indulge in liberal 

intake of foods. 

Practice of consumi rig foods outs ide home 

Only 50 persons (7.9 per cent) among the diabetic 

and cardiac patients had the habit of consuming foods 

outside, due partly to the dietary restrict ions, and also 

due to lack of opportunity. Those who ate out:side did so 

when they came for regular chec ktips 
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Adherence to meal timings 

All patients except for five feniales and 10 males 

(10 diabetic and S cardiac patients) adhered to strict: meal 

timni ngs . The 15 persons who could not adhere to strict. 

meal timings gave the reason Lhat the),  where fasi ing of) 

certain days or had Business engagements. 

Habits in relation with eating 

Many patients (95.5 per cent) reported having the 

habit of viewing television while consuming food. 

Table XI shows the snacking habits present in 

diabetic and cardiovascular patients. 

TABLE XI 

SNACKING HABITS IN PATIENTS 

--------------------------------------------------------------------------- 
Midmorning Midafternoon Laten.ight Total 

Type of disease 
N N N N 

DM 
--------------------------------------------------------------------------------- 

112 36.84 102 3.3.55 25 8.20 230 78.60 
CVD 96 29.27 112 34.14 52 
------------------------------------------------------------------------------ 

15.85 260 79.26 

DM Diabetes Mellitus CVD - Cardiovascular Diseases 

Though snacki ng habit was present:, qp pet' cent: of 

the patients consumed snacks in the forni of sunda I , fruit: 

and vegetable salads, whole fu.it to bring down the peaks in 

the blood glucose levels, on advice from the diet i tian. 

Rest: 10 icr cent were however consuming junk .im)ds which 

could he eliminated only through effect. ive counsel 1 i ng 
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5. Type of exercise performed by diabetic patients 

Table XII lists the type of exercise performed by 

Diabetic patients. 

TABLE XII 

EXERCISE PERFORMED BY DTABETJC !ATJENTS 

Age in years Walking 

------------------------------------------------------------- 
JoggIng Noexercisc Total 

N 

20 - 30 F 10 

------------------------------------------------------------- 
1 3 14 4.60 

M 2 1 1 4 1.31 
31 - 40 F 3 1 12 16 5.26 

M 5 5 24 34 11.18 
41 50 F 7 -- 35 42 13.81 

M 14 10 22 46 15.13 
51 - 60 F -- -- 32 32 10.52 

M 8 6 36 50 16.44 
61 - 70 F -- -- 16 16 5.26 

M 10 -- 22 32 10,52 
71 - 80 F -- -- 2 2 0.65 

M 2 - 12 14 4.60 
81 - 90 H -- -- 2 2 0.65 

Total 61 

------------------------------------------------------------ 
24 219 304 100 

F - Female H - Male 

Considering the duration of the exercise 

performed, patients tipto the age of 40 years performed for a 

time period of 30 to 60 minutes, while patients above 40 

could do exercise only for 30 to 40 minutes on a maximum. 

Out of 304, 219 patients did not perform any 

exercise. These patients had high waist-hip ratios. This 

result. reflect:s the beneficial effects of performing regular 

exercise. The reason for riot performing exercises were 
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stated as inability to do them, ignorance, and also lack o 

time. 

6. Type of exercise performed by cardiovascular patients 

Table XIII lists the type of exercise performed by 

cardiovascular patients. 

TABLE XIII 

EXERCISE PERFORMED BY CARDIOVASCULAR PATIENTS 

Age in years Walking No exercise Tota' 
N 

20 - 30 - F 
-- 6 6 1.82 

31 40 
M 
F 

-- 

2 
6 

18 
6 1.82 

M 4 
20 8.07 

41 - 50 F 
24 28 8.53 

M 
-- 

6 
12 12 3.65 

51 - 60 F 2 
52 58 17.68 

M 12 
24 26 7.92 

61 - 70 F 
60 72 21.95 

M 
-- 

2 
20 20 6.09 

71 - 80 F 
40 42 12.80 

M 
- 6 6 1.82 

81 - 90 M 
-- 16 16 4.87 
-- 

-------------------------------------------------------------- 
16 16 4.87 

Total 28 300 328 100 

H - Male F - Female 

Only 28 cardiac Patients perfornied regular 

exercise in the form of walking for a durat on of 30 to 40 
minutes. 

The non exercising group, were either advised by 

the doctor to take strict hedrest or abstain from any 

straining physical activity. On the contrary to the 



diabetic patients, nor) exercising cardiac patents had lower 

w a i s t h i p r a t i o s r a rig i n g f r o rn 0 . 9 5 t o 1 , hii t we r e 

significantly higher compared In normal va I HeS. Put they 

were in f I i c t:e d w i t 1) 001111)1 i c a l i Ons e spe u 1 Li I 1 y i1 I 3 bet es 

iiiei 1 i tus, at an early age (30 to 40 years). 

As per the opinion of Berger (1992) exercise plays 

a major role in the primary and secondary J)revnrlt ion or 

therapies and prevents cIties i ty among diabetic and cardiac 

pat lent s by increasing body I usti ii sons i  t j vi Iy and 

decreasing cholestrol levels. 

7 . Smok I og and re l.a ted hab i t s present among diabetic  and 
cardi ova scular pat: i ents 

Table XIV states the smoking habits present: among 

diabetic and cardiovascular males. 
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TABLE X I V 

SMOKING 1MB IT AMONG I) I ABET! C AND CARD OVASC1JJAl MALES 

Duration of 
t I) e ha h I t. 

J)isease 
type 

--------------------------------------------------- 

Pr 
Number of igarel tes/(i iota I 

(Years) 
e s  eli t: 

<5 5-10 11-15 16-20 >20 N 
<5 DM E 

-------------------------------------------------------------- 
0 5 3 1 0 9 

CVD 
I' 
E 

2 
1 

2 2 1 0 7 
3 0 2 0 6 

5-10 DM 
P 
E 

I) 
1 2 

2 
0 

1 
1 

0 
5 

4 

CVD 
P 
E 

2 
0 

1 
3 

2 
1 

2 
4 

2 9 
7 15 

11 - 15 DM 
P 
E 

0 
5 

0 
1 

3 1 2 6 
1 5 8 20 

P 1 1 1 2 4 9 CVD E 2 5 1 4 7 19 
16 - 20 DM 

P 
E 

2 
2 

3 
8 

1 
0 

1 
7 

3 
2 

13 

P 3 4 3 0 1 
lq 
11 CVD E 2 7 2 5 3 19 

>20 DM 
P 
E 

1 
1 

3 
3 

1 
4 

1 
6 

0 
7 

6 
21 

P 0 1 3 0 3 7 CVD E 2 2 5 4 10 23 
P 0 0 1 2 2 5 

Total 
------------------------------------------------------------ 

27 55 36 52 66 236 

E - Ex DM - Diabetes Melljtus 
P - Present CVD 

- Cardjovasctj1ar diseases 

The habit of smoking is relevanlly high in 1)0th 

diabetic and cardiac patients with 76 per cent and 57 per 

cent respectively being smokers. Only 144 diahet:jc males 

and 196 cardiac males were non smokeis. 

The practice of smoking hid i and using paan was 

also existent Among women 57 used paan and one smoked h idi 
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Relationship exists between the number of 

cigarettes smoked and Body Mass Index and Waist Hip Ratio in 

both diabetic and cardiac males at five per cent 

significance level. 

Of the 76 per cent of the diabetics who smoked, 50 

per cent had complications and among the 57 per cent of the 

smokers among cardiac patients, 45 per cent were inflicted 

by complications. 

Also the progress of the disease was faster in 

smokers, with more than one complication setting before the 

age of 50 years. 

This concorded with Vardan (1995) who was of the 

opinion that the risk of developing heart disease and 

Diabetes Mellitus and their complications is directly 

proportional to the number of cigarettes smoked per day. 

8. Alcohol habit in diabetic and cardiovascular males 

Table XV shows the alcohol consumption pattern in 

diabetic and cardiovascular males. 
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TABLE XV 

ALCOhOL CONSUMPTION PATTERN TN DIABETIC AND 
CARDIOVASCULAR MALES 

Frequency of Type of 

------------------------------------------------------------ 
Years of consumption Total 

drinking Disease <5 5-10 11-15 >15 N 

Daily DM 12 

------------------------------------------------------------- 
8 2 5 27 9.89 

CVD 11 2 1 4 18 6.59 
Alternate days DM 15 7 1 2 25 9.15 

CVD 10 6 0 1 17 6.23 
Weekly once DM 20 5 1 4 30 10.98 

CVD 25 7 2 2 36 13.19 
Fortnightly DM 5 4 3 4 16 5.86 

CVD 6 3 4 5 18 6.59 
Monthly once DM 2 8 2 5 17 6.23 

CVD 4 12 1 7 24 8.79 
Occasionally DM 3 10 6 1 20 7.33 

CVD 2 15 2 6 25 9.15 

Tota.l 115 

------------------------------------------------------------ 
87 25 46 273 100 

DM - Diabetes Mciii tus CVD - Cardiovascular diseases 

About 74 per cent of diabetic and 60.5 per cent of 

cardiac pat ients were alcohol ics, w i t h the amount consumed 

ranging from 60 ml in the case of ocrasi orial drinkers and 

360 ml in the case of heavy drinkers. 

The alcohol consumption was related to the body 

dimensions namel y Body Mass Jndex , and Waist Ui p Ra in and 

it was observed that as the alcohol amount, and the tiura t; ion 

of the habit increased, the body dimens ioiis, especially the 

Waist Hip Ratio increased s i gl r , if ian! ly  (five per rent 

significance) in both diahet ic and cardiac males. 

Those who drank alcohol occasonai ly (22.5 per 

cent) and those who did not smoke while drinking (20 per 
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cent) were not affected to a greater extent as were heav:, 

smokers (55 per cent), who also smoked while drinking, bu: 

the former group had more complications than teetotallers. 

Relationship between alcohol intake and coronary 

heart disease as stated by Thomson et al., (1988) shows a 

greater risk of coronary heart disease in those with the 

high alcohol intake and total mortality is higher. 

In diabetics, excess alcohol consumption leads to 

neuropathy, liver damage and leads to low blood glucose 

levels, which may be quite severe (Sadikot, 1988). 

9. Pattern of coffee and tea consumption among diabetic and 
cardjovascijjar patients 

Table XVI shows the coffee and tea consumption 

pattern among diabetic and cardiovascular patients. 

TABLE XVI 

COFFEE AND TEA CONSUMPTION PATTERN AMONG 
DIABETIC AND CARDIOVASCULAR PATIENTS 

Frequency < 2 2 - 4 4 - 6 
(hours) C T C T C T 

2-3 DM O 7 8 

------------------------------------------------------------ 
5 45 4 69 22.69 

3-6 
CVD 0 13 12 1 40 2 68 20.73 
DM 0 0 28 4 18 .3 52 17.10 

6 - 9 
CVD 
DM 

0 
10 

0 
0 

32 
12 

4 25 1 62 18.90 

- 

CVD 14 0 10 
0 
0 

1 
0 

5 
2 

28 
26 

9.21 
7.92 

Total 24 20 102 14 129 17 305 100 

DM - Diabetes Mellitus CVD - Cardiovascular disease 
C - Coffee T - Tea 
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Out of 305 patients, both diabetic and cardiac 

consumed coffee and tea, the coffee consumers being more 

than those consuming tea. 

Those who consumed greater than four cups of 

coffee per day (129 diabetic and cardiac patients) were at a 

greater risk for heart disease and Diabetes Me11:itus due to 

he increased ntimhej of compi inations present; in them. 

Others were simi Jar to those who consumed tea or consume(I 

ne i I;her coffee not tea 

E. PROFILE OF THE PATTENTS IN TERMS OF SELECTED BODY 
DIMENS TONS 

1. Distribuiion of diabetic and cardiovascular patients 
(females) according to their Body Mass Tndex, Waist Hip 
Ratio and Triceps Skin Fold 

Table XVII shows the distribution of diabetic and 

cardiovascular patients (females) according to their Body 

Mass Index, Waist Hip Ratio and Triceps Skin Fold. 
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TABLE XVII 

BODY MASS INDEX, WAIST HiP RATIO AND TRICEPS SKIN FOLD 
OF THE DIABETIC AND CARDIOVASCULAR PATIENTS (FEMALES) 

Age in Type of DM1 

------------------------------------------------------------------------------------------------------ 

WOR 1SF 
Years Disease < 18 18-25 25,1-30 >30 S 0,85 0.86-1 >1 525 26-35 > 35 

20-300M -- 10 4 -- 

------------------------------------------------------------------------------------------------------ 

6 8 -- 12 2 -- 

-- 3 3 - - 2 2 2 4 2 - - 

31-40 OM 1 11 4 -- 8 6 2 14 2 -- 

CVD -- 14 6 -- 14 4 2 16 4 -- 

41-50 OM 2 10 16 14 16 18 8 24 16 2 
CVO 1 1 6 4 4 8 - - 6 6 -- 

51 - 60 OM -- 24 4 4 4 22 6 22 8 2 
OH -- 6 14 6 12 10 4 11 14 1 

61-70 OM -- 6 4 6 2 10 4 14 2 -- 

CYD -- 10 4 6 6 6 8 12 6 2 
11 - 800M -- -- 2 -- -- -- 2 2 -- -- 

CVII -- 2 2 2 -- 6 -- 2 4 - - 

Total 4 97 69 42 14 100 38 139 66 7 

BMT = Body Mass Tndex WUR = Waist Hip Ratio 
TSF = Triceps Skin Fold DM = Diabetes Mel lit us 
CVD = Cardiovascular Diseases 

Considering the individual patients (for values 

see Appendix IV), the following observations were made 

regarding body dimensions: 

As the age of the patients increased, correspondingly 

thei.r Body Mass Index was not observed to increase in both 

diabetic and cardiac females. 

As the age increased, Waist Hip Ratio correspondingly 

increased and a five per cent signifiance was observed in 

cardiac females and the signifiance was one per cent in 

diabetic females. 
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Fig. S BMI, WHR and TSF of Diabetic and 

Cardiovascular Patients (Females) 
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About 65 per cent of the diabetic and cardiac females 

fail in the normal range of Triceps Skin Fold. Agewise 

correlation was not observed in case of Triceps Skin Fold, 

as high values were found in patients of all age group. 

Assoc iat ion between Body Mass Index and Wai st I-li p Rat io 

showed that in only 25 per cent; of the patients both were 

found to be high while high Waist FI;ip Ratio (greater than 

0.85) alone was observed in 65 per cent and high Body Mass 

Index (greater than 25) was noticed in 52.35 per cent of the 

patients. 

When an association was drawn between Waist Hip Ratio and 

Triceps Skin Fold, no significance was observed between the 

two values and this was similar in the case of association 

between Body Mass Index and Triceps Skin Fold. 

Of the 78 diabetic and 41 cardiac females who had 

complications, all of them had atleast one of the body 

dimensions on the higher side. 

2. Distribution of diabetic and cardiovascular patients 
(males) according to their Body Mass Index, Waist Hip 
Ratio and Triceps Skin Fold 

Table XVIII shows the distribution of (ilabet. ic and 

cardiovascular patients (males) according to their Body Mass 

Index, Waist Hip Ratio and Frir'ps Si: in Fold. 
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TABLE XVIII 

BODY KASS INDEX, WAIST HIP RATIO AND TRICEPS SKIN FOLI) OF 
DIABETTC AND CARDIOVASCULAR PATIENTS (MALES) 

Age in Type of PHI WJIR TSP 
Years Disease. < 18 18-25 25.1-10 > 31) 1,1) 1,01-1,5 > 1,5 15 15-25 > 25 

20-300H -- 4 -- 

------------------------------------------------------------------------------------------------------ 

-- 4 -- -- 2 2 -- 

GYP - - 6 -- -- 4 2 -- 6 -- - - 

31-41) PM 4 16 10 2 22 12 -- 22 12 -- 

CVII -- 11) 10 8 22 4 2 14 II I 
41-50 PH 4 20 18 4 20 24 2 31 14 1 

CVII -- 30 22 6 38 18 1 36 20 2 
51-60 PH -- 30 12 8 24 24 12 40 9 1 

CVII -- 29 35 3 50 28 2 46 23 3 
61 - 70 PH -- 22 8 2 20 10 2 46 23 3 

CVII 2 16 16 8 24 16 2 16 lb -- 

71-80OM 2 8 2 2 4 11) -- 9 3 2 
GYP -- 6 10 -- 8 8 -- 14 1 1 

81 - 909H -- -- 2 -- -- 2 -- -- 2 -- 

CVII 2 2 -- 2 6 -- -- 2 3 1 

Total 14 199 145 50 242 150 23 284 141 15 

PHI Pody Mass Index WIJP = waist Ilip Ratio TSP' Triceps S k i n Peld 
PH Diabetes Hellitus CVII = Cardiovascular Diseases 

Males fetid to have greater andomi nat I at , tlerel)y 

increasing their Wa:ist. flip Rat to, to a great or o.tont than 

f e m a 1 es. 

In males the following observatons were made on 

an individual basis (for values see Appendix TV) with regard 

to body dimensions: 

In males, as the age inriod 1-lody Mass Index a n d 

Triceps Skin Fold were not, found to increase significant ly 

Associat ion between age and Wa st Hip  Ratio revealed 

that, as the age increased, Waist Hip Ratio also increased 
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Fig. 6. BMI, WHR and TSF of Diabetic and 

Cardiovascular Patients (Males) 
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in both diabetic and cardiac males and the sigiii F icanre was 

observed at one per cent level 

Association bot:ween Body Mass Index and Waist Iii p Ratio 

helps in concluding that both were hi gli in 60 diabetic and 

cardiac ma I es while only Wa 1St lii p Ra t. I o was h i gli (greater  

than 1.0) in 41.9 per cent awl Bqdy Mass Index alone was 

high (greater than 25) in 46.42 per erni oF the diabetic and 

cardiac pal:ients. 

Assoiia ion between Body Mass I odes and 'I'riceps Ski ii Fold 

was not sign ificant: ly observed. 

Of the 176 diabetic and 123 cardiac mal es who had 

COIIIjT) Ii ca I i OIlS , .] 1 1 o f t hem ha (1 ei ther of the body (Ii inens ions 

on the hi gher side. 

Kissebah et al., (1985) have shown that its not. 

just body fat per se that carried increased risk, but also 

the location or distribution of the fat. 

According to Shimokata et al., (1990), waist 

circumference was greater in men than women and increased 

with age, hip circumference showed no age or s e x 

differences, sex differences in WI-JR were totally due to 

differences in waist circumference, increases in WHR wi. tli 

age occur in both men and women. 
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F. MEAN DAILY FOOD AND NUTRIENT INTAKE OF TUE PATIENTS 

1. Mean daily,  food inl:ake of the diabetic and 
card 8 aovascuiar pa I ient:s 

Table XIX shows the mean cOal .Iy food Intake of the 

diabetic and cardiovascular patients. 

TABLE XIX 

MEAN DAILY FOOD INTAKE OF THE I)TABETJC AND 
CARDiOVASCULAR PATJ ENTS 

N304 11:328 
Food items (g) Diabetic Patients Cardiac Patients 

Kale SD Female SD Male SD Female SD 

Cereals 255-360 174,25 

------------------------------------------------------------------------------------------------------- 

242-300 141.01 280-450 120.21 220-429 141,42 
Pulses 27-42 1(3.61 25-38 9.19 29-47 19.09 20-40 14.14 

Leafy vegetables 20-55 24.75 27-58 21.92 22-58 25.46 25-60 24.75 

Other vegetables 28-80 36.77 21-16 38.89 21-86 45.96 20-85 45.96 

Roots and tubers 30-60 21,21 29-58 20.51 30-75 31.82 32-68 25.46 

Fruits 20-25 3.54 20-25 3.54 20-30 7.07 20-25 3.54 

!gg and fleshy fods 20-45 17.68 28-57 20.51 20-45 17.68 21-40 134L 

Milk (ml) 100-400 212.13 100-400 212.13 100-500 282.84 100-450 247.49 

Fats and oils 20-25 3.54 20-25 3.54 5-10 3.54 5-15 7.07 

Nuts and oilseeds 5-15 1.07 1-10 2.12 8-10 141 1-10 2.12 

Sugar and Jaggery -- -- 2025 3.54 1020 1.41 

SD - Standard Deviat:ion 

It was observed t h a t the intake of cereals was 255 

to 360 grams in men and 242 to 300 grams in women. Tn take of 

pulses was 27 to 42 and 25 to 38 grams respect i vol y in males 

and fomal es. A reduct ion in the intake of fat was observed 

due to counseil lug from the diet it Ian to consume visible fat 

in the range of 20 to 25 grams of the poly tinsal ira ted form. 

One significant, factor was the rediurti ion of consumption of 

fleshy foods in both males an(l females, an effect of 

counsel I ing. 
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it was observed that in cardiac patients, the 

intake of cereals was 280 to 450 grams in males and 220 to 

420 grams in females. Pulses were 20 to 47 and 20 to 40 

grams respectively in males and females. Sugar and jaggery 

were consuule(1 as a source of energy by the cardiac patients 

who reduced the amount of lt s and oil s in S to 10 grams and 

5 to 15 grams (males and females respectively). 

2. Mean daily nut r i ent irtake of the diahet ic and 
cardiovascular patients 

Table XX shows the mean daily nutrient intake of 

the di abet i c and card:i ovaseul a r patient s .  

TABLE XX 

MEAN DAILY NUTRIENT INTAKE OF THE DIABETIC AN!) 
CARDIOVASCULAR PATIENTS 

8:304 

------------------------------------------------------------------------------------------ 

0:328 

liabetic Patients Cardiac Patients 

Nutrients 

Male SD Fenale SD Kale SD Pea1e SD 

Knergy (keaTs) 1800-3500 1202.08 1960-3850 

------------------------------------------------------------------------------------------------------ 

1336.43 1850-4200 166170 1815-4100 1573 .31 
Protein (g) 35-65 21.21 30-60 21.21 30-61.5 26.51 30-62.5 22.98 

Fat (g) 30-75 14.14 35-80 17.61 20-50 21.21 25-50 17.61 

Carbohydrates (g) 130-560 304.05 132-520 274.35 125-550 300.52 128-510 210.11 

SI) - Standard Deviation 

From the above table, it can be observed that the 

energy intake of the diabetic males ranges from 1800 to 3500 

KCals while that of females was 1960 to 3850. The 
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carbohydrate intake in grams was 130 to 560 and 132 to 520 

for males and females respectively, while Lyon et al., 

(1993) give a recommendation of 60 per cent of the daily 

energy should come from carbohydrate which should be of the 

complex form, 12 to 20 per cent of the energy from protein 

and less than 30 per cent of the total energy from fat of 

the poly unsaturated form. 

Among the cardiac patients, the energy intake in 

KCais was 1850 to 4200 and 1875 to 1400 in males and females 

respectively. Protein intake was observed to he 30 to 67.5 

and 35 to 62.5 for males and females respectively. 

G. ASSOCIATION BETWEEN THE VARIOUS RISK ASSESSMENT 
PARAMETERS AMONG THE SUBSAMPLE 

1. Association between body mass index, waist: hip ratio, 
fasting and postpraridjal blood glucose levels, total 
energy, carbohydrate and fat, in selected diabetic 
patients 

Appendix Vi shows the associ tion bet ween the body 

dimensions, blood sugar levels and nutr ieiit: intakes in 

selected diabetic patients. 

A po s I t iv e c o u n ( 5% 1 eve 1 'f 

signi f icance) was not iced between WHR arid nnti jent: intake in 

diabetic females, while in diabetic males an association was 

found only between Waist Hip Rat: in and total energy and fat 

intake and not with carbohydrate intake. BMI was not 

positively correlated with nutrient intake in females. 
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A strong positive correlation (1% significance) 

was observed between fasting blood sugar and WHR in both 

males and females. 

Central obesity was observed to he associated with 

hyper insiil inemia according to Vardari , (1995 ).  

2. Association between body mass index, waist hip ratio 
total chol e.stero 1 , Ii i gli dens i ty 1 I poprote I n cho 1 es t: e rol 
low density lipoprotein cholesterol, total energy, 
carbohydrate and fat in selected cardiovascular pat I ent;s 

Append i x VT I shows t he as soc ia t ion between body 

dimensions, lipid prof Ic and tiu i k ni iritniv in SPl(-tet1 

cardiac pati cots 

Corisideritig the caidiac patients, i)0Sil tve 

correlation was observed in both nal es and females between 

Total Cholesterol, LDL-cholesteroi with the total energy and 

fat intake (5% level of signif manic) and also between WHR 

and the I i.pid fractions, but not wit h Potty Niass I ndex.  

JIDL-cholesterol \TlII1eS fyi I as the WUR i ncypased  

and it was statistically significant at one per cent level. 

As per Ost; lund et al , (1992) , the level of FIIJL-

cholesterol is inversely correlated with the ratio of the 

Waist; to flip circumference. 
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H. RISK ASSESSMENT INDEX 

1. Risk assessment parameters 

Body Mass Index 

Males Females Marks 18 25 18 24 () 
25 30 24 - 30 2 

> 30 > 30 4 

Obesity, or high body weight in rolit ion to height 

p1 ays a major ii) I e in t he (1ev e I opine n t e I CUt) , hype rt urns ion 

and Di abe I es Me I i I us Excess met' t a I it. y is ev i.den t i it the 

case of DM1 of ginater than '0 (Nisinori et at , 

In the present, study I3ML is posi lively correlated 

(at. 5% significant level ) ITO the hlo(.)cl glucose levels and  

hence to the presence of I) ?nl)pI es lii' I I i t us 

b. VOL Hip Ratio 

.ti: 
1.0 (Ji. (I 

1.01 - 1.5 0.86 l.o 2 
> 1.5 > 1.0 4 

Wadden et at., (1)88) reported a positv 

correlation between the prevalence of diabetes and 

cavdiovascujir diseases by a higher lasting plasmi 

I rig Iycer ide and glucose levels. However, the .1 evel of High 

l)ensity Lipoprotein (MDL) cholesterol is inversely corelated 

with age (1% level of si gii i fi cance). Al so Waist UI p Ratio 

(WFIR) was positively correlated with the level of Total 

Cholesterol, Low Density Lipopi- otejit (LDL) cholesterol. 

blood sugar and inversely proportional, to HDL-cholesterol, 
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'F r i ce J)S S k i n F 0 1. (1 

Males Females Marks 
15 < 25 1) 

16 - 25 20 30 2 
> 25 > 3() 4 

0rphanj,iic)n el: al., (1994) SiOte thit 

disproportionate fat: disl u i but ion indical ed Ny meastilirig 

Triceps Skin Fold, plays a maior role ill 1 he levelupruont: of 

certain metabolic aberrations including Diabetes Mcli itus 

and Cardiovascular disva ul i nch  t clv influence 

mortal, i ty. 

d. Fain I ly Iii story 

Marks 
No family history 0 
IT degree relat:ives 2 
Either parent: diabetic/cardiac 4 
lb o t h Ia rents 6 

Chance of developing diabetes as staled by 

Viswanathan (1993). 

* If someone in the family has diabetes - 20% 
* If one parent has diabetes - 40% 
* If one parent has diabetes and the other parent: is 

from a diabetic family - 70% 
* If both parents are diabetic - 90% 

In the present study, family history had a strong 

influence with 220 diabetics and 229 cardiac patients having 

I degree relatives as diabetics or cardiac patients. 

e. Exercise 
Marks 

Doing some exercise 0 
Not performing any exercise 2 
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Regular exercise leads to a greater total weight 

loss and greater reduction of body fat percentage, decreases 

hyperl ipidemia , hypertension and glucose intolerance (Wan 

et al., 1993). 

In the present. study, the 187 diabetic and rardiao 

pat louts who performed some form of physiral activity had 

lower lipid profile (except. !IDL-cholesleroi) riiicl fasting 

blood glucose levels as also heal thy WEER and BMJ 

f. Smoking 
Marks 

Not: smoking at all and smoking < 5 0 
ciga ret tes/day 
5-10 cigarettes or Ui dis per day 2 
10-20 Cigarettes or bidis per day 4 
> 20 Cigaiettes or bulls per Wiv 

Foreman et a 1 . , ( 1 986 ) s t at e 1. hat: 1. he ocr ii re ne e of 

health risk behaviours such as iarH1 fe  smoking is present 

more in overweight adults compared vi th the ontirenoe in 

adults of average weight. !stvan of al . , ( 1995) state that 

the number of cigarettes smoked is related to BMJ among men 

and women smokers are also more prove to crirrliovascnl ar and 

non - cardiovascular diseases (Sandvik et: al . , 1995). hi the 

present study, smoking was positively correlated at S per 

c e n t level of significance w i t h the BMI and WUR. Also 

smokers (136 diabetic and cardiac patient:s) had high total 

and LDL-choiest erol fast ing hlood sugar and low 1101-

chol esterol 



g. Alcohol ism 

Mar 1< s Teetol- aller and < 30 mi/day 0 30 - 60 nil/day 
2 60 - 120 mi/day 
4 > 120 mi/day 

Aleohol, according to 1ite1 ( 1 984)   incrcasp 
appetite and makes the pat ient cat incro loud (ra mi- i es ) . It 

alSo increases the aLhir'r5(jSl-SIS of arteries arid 

Contributes to vascular coinpljcnt ions. 

Al c ohio .1 i cs were found to have hi i ghe r BM I and WhIR 

in both diabetic and cardiac patients. 
Alcohol isni was also 

posi lively correlatetl (5 per cent 
level of significariep) to 

the total energy and lat intake and also to the total and 

low density I 1poprotpjn cholesterol anti blood glucose 

levels. 

h. Coffee Consumpt- jon 

Number Of cups Eer day 
Mrks Not consilin i ng coffee and 

0 2 4 cups per day 
4 - 6 cups per day 

2 > 6 cups per day 
4 

Patients consuming greater than 4 cups of coffee 

per day (129 diabetic and cardiac patients) had greater risk 

of cardiovascular- diseases due to their high total and LDL-

cholesterol and fasting blood sugar values and 
low UDL- 

cholesterol in the present study. 
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2. Scoring of the risk assessment index 

Patient A - Diabetic Patient B - Cardiac Patient C - Diabetic 

BI WHR ISP Fai1y 

ilistary 

A A A A 

Bxerrise A + B AfB AfB A+8 

3 4 + 2 2 4 2 

Cigarettes 

3 
A + B 

4 

A + B A F B A + B 

Alcohn]isnAfB A + B A + B 6+3 

P 6 

'ffee/davAF3 6+8 6+8 6+8 

2 

TOTAL S CO R EP = 26 RISK LRVBI. = HIGH 

891 A?8R ISP Paniiy 

llisty 
A A A A 

Bxercise A+B1 1 B pH+i: 
B 

NlgarEUPS 6+3 

A1cohIisA+B kPA+P k3 

Coffee!day A P II 

P 

IDIAL 533 P1s7 = 

IF BMT 
I 

HR ISP Fenily 

B is t ii r 
A A A A 

Bxercise 6+3 A+8Af8 AB 

P A+2 0 2 0 

A B 3 3 

= PISK LP3L = 



V. SUMMARY AND CONCLUSION 

Diabetes Meilitus and Cardiovascular diseases are 
stated to be the major non communicable diseases of the 

world. In the etiology of these diseases, obesity plays an 

important role, which precipitates the disease by 

interacting with other factors, namely family history, 

dietary habits and lifestyle. 

The main concept was to assess the level of 

obesity in a person, through body dimensions like height, 

weight, circumference of waist and hip and Triceps Skinfold 

arid an association was drawn between these and other 

contributing factors. Back ground information regarding 

socio economic data, medical history, dietary pattern anl 

life style factors were collected using an interview 

schedule and lipid profile and blood glucose (for a sub 

sample of 75 each of cardiovascular and diabetic patients) 

was done for diabetic and cardiovascular patients. Using 

the findings a risk assessment index was framed in order to 

find the level of risk for Diabetes Me1litus and 

Cardiovascular diseases in a person. 

The following observations were made in this study: 

The presence of Diabetes and Cardiovascular diseases i 

maximum in the age group of 41 to 60 years, with 170 (54 per 

cent) diabetic and 168 (50 per cent) cardiac patients out of 

304 and 328 respectively. 

Both the diabetic and cardiac patients belonged to 

various occupations, of which housewives were predominant 

among females and males were mostly (22.3 per cent) in 

clerical jobs. 

Illiteracy was present at 61.48 per cent among diabetic 

and 44 per cent among cardiac females, a point to be 
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stressed even though female literacy is being given such 
impetus. 

The monthly per capita income of the patients indicated a 

majority in the range of Rs.300-600 with 39.5 and 46.0 per 

cent respectively of diabetic and cardiac patients. 

As age increased, Body Mass Index and Triceps Skin Fold 

were not significantly increasing, while a corresponding 

increase in the Waist Hip Ratio was observed in both 

diabetic and cardiac patients. 

Association between Waist hip Ratio and Body Mass Index 

was observed (at 5 per cent level of significance) while no 

significance was observed with Triceps Skin Fold 

measurements. 

It was also observed that 254 diabetic and 164 cardiac 

patients who had either of the body dimensions on the higher 

side had complications and the age of onset of complications 

was observed to be less than 5() 'ars. 

Family history of the disease was observed with 72.37 per 

cent of diabetic and 63.7 per cent of cardiac patients 

having strong history of diabetes and cardiac diseases in 

their parents. 

Both diabetic and cardiac patients complained of various 

symptoms at the time of consultation. The chief symptoms 

told by diabetic patients were polyuria, polydypsja, 

polyphagia, weight loss and fatigue while cardiac patients 

complained of chest pain, palpitation, radiation of pain to 

arms, breathlessness, and cough and cold. 

The chief complications present among diabetic patients 

pertained to cerebrovascular diseases while that for cardiac 

patients was Diabetes Mellitus. 
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It was encouraging to find that 121 diabetic and 12 

cardiac patients strictly adhered to their modified diets, 

prescribed by the physician, and translated into diet sheet 

by the dietitian. It was found that effective counselling 

with the help of food exchange lists helps in correct 

selection of food choices by djilhe t ic and cardiac patients. 

The two hypoglycemic and hypocholesterolemic agents used 

by 25 per cent of diabetic and 15 per cent of cardiac 

patients were fenugreek seeds in buttermilk and juice of 

alfa-aifa grass (Medicago sativa). 

Of the lifestyle factors, exercise played a major role, 

with 85 diabetic and 28 cardiac patients effectively 

controlling the degree of obesity and also t:heir blood 

glucose and serum lipid values. 

Alcoholism and smoking had an adverse effect on the 

diabetic and cardiac patients as the habits hastened 

complications and were also associated with high Body Mass 

Index and Waist Hip Ratio. 

Coffee consumption to a level of greater than 6 cups per 

day had an adverse effect on the patients with respect 

particularly to cardiac patients as the presence of 

complications were on the increase. 

In the subsample of 75 diabetics, positive association 

(at 1 per cent significance) was observed between fasting 

blood sugar and Waist Hip Ratio in both males and females. 

Similarly, a positive correlation, at 5 per cent level of 

significance was noticed between Waist Hip Ratio and intake 

of proximate principles in diabetic females while in 

diabetic males association was found only between Waist Hip 

Ratio and total energy and fat intake. 



In the subsample of 75 cardiac patients, positive 

correlation at 5 per cent significance was observed in both 

males and females between Total Cholesterol, Low Density 

Lipoprotein Cholesterol with the total energy and fat intake 

and also between Waist Hip Ratio and the lipid fractions. 

High Density Lipoprotein Cholesterol values fell as the 

Waist Hip Ratios increased and it was statistically 

significant at 1 per cent level. 

Based on the findings of the present study, a risk 

assessment index was developed including the associated 

factors in the precipitation of diabetes mellitus and 

cardiovascular diseases to facilitate assessing the risk 

level for these diseases. 

IMPLICATIONS OF THE STUDY 

The risk assessment index could be used in 

hospitals as well as in health camps for substantiating 

further its use. 

* Further studies could be directed between normal 

subjects and diabetic and cardiac patients on the 

role of body dimensions in the precipitation of 

these diseases. 
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APPENDIX I 

AVINASHILINGAM INSTITUTE FOR HOMFISCIENCE AND 
HIGHER EDUCATION FOR WOMEN (DEEMED UNIVERSITY) 

ASSOCIATION OF BODY MASS INDEX, WAIST HIP RATIO AND TRICEPS 
SKIN FOLD TO THE INCIDENCE OF DIABETES MELLITUS AND 

CARDIOVASCULAR DISEASES 

INTERVIEW SCHEDULE TO ELICIT BACKGROUND 
INFORMATION OF PATIENTS WITH 

DIABETES MELLITUS/CARDJO VASCULAR DISEASES 

BACKGROUND INFORMATION OF THE PATIENT 

Name: Age: 

Sex: 

Nari.tal Status Married/Single 
Family type: Nuclear/Joint 
Family size: 

01 d people Adults Adolescent s School Preschool Infants 

M F M F M F M F M F H F 

P4 = Ma1.e F = Female 

Occupation: 

Educational status: 

ANTHROPOMETRIC MEASUREMENTS 

Height (cm): 
Weight (Kg): 

Weight Circumference (cm): 
Flip Circumference (cm) 
Triceps Skin Fold (mm) 

MEDICAL HISTORY 

Duration of the disease: 

Total monthly income: 
Monthly per capita income: 

Body Mass Index: 

dislL 11][) Rat in: 



DIABETES MELLITUS/CARDIO VASCULAR DISEASE 

Family history of the disease: 

Age of Duration Diabetes Mellitu 
Type of relation onset or Cardio 

Vascular Disease 

I degree relatives 

IT degree relatives 

Symptoms which prompted medical advice: 

TYPES OF DIABETES MELLITUS 

1 usnl in Dependant Diabetes Mellitus 

Non Insulin Dependant Diabetes Mellitus 

Malnutrition Related Diabetes Mellitus 

Protein Deficient Diabetes Mellitus 

Fihre Calculus Pancreatic Diabetes 

LIST OF COMPLTCATTONS 

Cerebrovascular 

I I Stroke 

Peripheral Vascular 

Leg pain on exercising 

I 1 at rest 

Gangrene 

Amputations 



Retinopathy j Yes 
I 
No 

Vision affected 

Other eye problems 

Cat a r act 

G 1 a u co 111 a 

Neuropa thy 

Peripheral Numbness 

Tirigi i ng 

1 
 Automatic Infrequent voiding 

Frequent voiding 

lermit tent diar rhoea 

\7 ()111 t: i ng 

Nausea 

Fullness after eaLirig small portions 

Nephropathy 

Albumin casts 

Protein in urine 

Undergoing dialysis 

Others 

Dermatopathy 

I n feet i on s 

Poor wound heal ing 

Xanthei asma 



Others 

Prur it is Vui vae 

Baianjtjs 

Tndigestion/EIjmjnatjon problems 

1  Ischaeinic Heart. Disease 

Myocardial. Infarction 

Coronary Artery By-pass Graft 

Angina Pectoris 

Congestive Heart Failure 

Hypertens ion 

LTST OF COMPLICATTONS 

Cerebrovascular 

E:1 Stroke 
Peripheral Vascular 

Leg pain on exercising 

at rest 

Gangrene 

Amputations 

Diabetes Meilitus 

Age of onset of complications Di ibet.e s Ca rcli ovascul ar 



DRUGS TAKEN 

Prescribed by the physican 

Over-the-counter drugs 

DIETARY PRACTICES 

1 . Dietary regimentation followedE]  Yes 
Li 

 No 

If yes, pinpoint the dietary regimentation 

Compi lance to the diet preser ibed by the 
Doctor/Diet it ian 

Complete adherence Sometimes 

Rarely Never 

Re a sot is 

Meet ion the foods y Oii 

Use ii be rail y Reasons Res t r i c t Reasons Avo .i ii Reasons 

Mention the speclal hypogiyicuii r or !i'i'ochoesl orolenii 
or any other foods used 

Foods Used Reasons 

LIFESTYLE 

1 . Is eating a group aol: ivi t.y accompanied by talking? 

______ 
Yes 

______ 

No 



2. how often are you in the pr'ac t ice of consuming foods 
oil!: S tie or I a k i ng pa r t i n sor I a I gal her i itgs ? 

Thrice a day 
Twice a day 
Once a clay 
Alternate days 
Weekly once 
Fortn ightiy 
Once a morit;h 
Occasionally (mention hi 

Do you a (lii e re I: o 

Strict meal I iming
LA 

 Skip meats Fast 

have you gut the hahi if ol rat iig while Wa! t'hing 
tel cvi s i on>? 

E—A L__i No LI Some! imes/rarely 

Do you snack in between meal times? 

If yes, whether Midmorning 

M idafternoori 

Late night. (drink/snack) 

Type of physca1 activity 

Sedentary Moderate r 1 Heavy work 

7a. Do you exercise daily 

alternate days 

weekly 

never 



b. Type of exercise performed and duration 

Exercise performed I Duration 

Walking 
Aerobic exercise 
Yoga 
Sports 
Swimming 
Cyci jug 
Any other 

Number of hours spent. in a gymnasium or heal 1h club and 
the type of activity done. 

Smoking, Tobacco and Paan 

Are you a smoker? Yes No 

Are you an exsmoker Yes U No 

If yes 

I Type I  Number you tiso/used per (lay 1 
Cigaret: te 
I3idi 
Tobacco (amount 
Paan 

Use of Stimulant Beverages 

Do you drink al cobol i c beverages Yes L No 

If yes, whether it: is 

L 1 
Country liquor D;istilled liquor 

I Frequency of drinking1 Amount consumed I 

I Daily 
Alternate days 
Once in three days 
Weekly once 
Fortnightly 
Monthly once 

Loc5b0l1Y 



Years of coflsumptjoo 

11 Coffee/Tea 

fl Instant coffee Filter coffee 

Tea 

N urn be r of cups you (1 r I nk p e r cia y 

Frequency of dr i nic i ng Anicnin t ( i n 7UI)S 

Every one hour 
One to t i ye limO is 
Six to t we I ye hours 
Greater than twelve hours 



APPENDIX IT 

ESTIMATION OF GLUCOSE 

Estimation of glucose was done by glucose oxidase 

method. 

Pr inciple 

13 - B glucose + H20 + 0 ----------> gluconic acid + 11202 

The aldehyde group of 13 - D glucose is oxidised by 

glucose oxidase to give gluconic acid and hydrogen peroxide. 

If an oxygen acceptor is present, it will he converted to a 

coloured compound which can be measured. 

Procedure 

Test. = pipet ted 0.1 ml of 1 he hi oocI into 1.8 nil of 

sodium sulphate - zinc sulphate reagent in a centrifuge 

tube. Added 0.1ml to 0.5iii1 of sodium hydroxide, centrifuged 

and taken imi of the superriatent 

Blank: 1 ml of water. 

Standards: 1 m], of a range of glucose solut ions suitably 

diluted. 

Added 5 ml of the combined 0-tolid:ine reagent, 

mixing thoroughly. Left the tubes for 8 minutes exact:Iy and 

read the colour at 625mm. 



APPEND I X I I I 

ESTI MATTON OF LI P10 PROFILE 

1 . Es I. ima Lion of Total Cholesterol 

Estimation of total cho1estrol was (lone by 
enzymatic colorimetrir: method. 

PrInciple 

Cholesterol esters are hydrolysed by choirs! erol 
esterase to free cllolestlerui and fatty acids. F r e e 
liberated cholesterols are oxidi sed by Cholesterol oxidase 
to f) r OdUC e hydi' oge n pe .r OX i ne , wh I ci) coup] es w i t h 4- am i no 
antipyr me and phenol in the presence of perox i dase to form 
a coloureri compound. The i nt:ens i ty of the colour deVelope( 
is proportional to cholesterol concentration and is rneasurec 
photometrical ly at 500nrn wave) engl- h (490 to 55011m) or witl: 
green filter. 

Cholesterol 
Cholesi cccl esters ----- Cholesterol f Fatty aci(Is 

e s t. e case 

Cholesterol  
Cholesterol -----------cholest - 4 -Cn-3-one + 11 2)2 

ox I d as e 

Perox i dase 
11202 + Phenol + 4-aminoantipyrine ------------------ 

Red quinone + 11202 

Procedure 

Pipette into test tubes 

Blank (B) Standard (S) Test (T) 

Chromogeri 1.0 ml 1.0 ml 1.0 ml 
reagent 
Standard -- -- -- 

Sample -- 
-- 0.01 nil 

Mix and incubate at 37 ° C for 10 minutes read 
ahsorbance of test and standard against the reagent blank at 
550 om wavelength (490 to 550 ion) or wit Ii green iii Ier 



2. Estimation of Triglycerides 

Est irnat ion of 1:r igi yc(1r ides was (lone by er)zymat i c 
color imetric method. 

Principle 

Serum triglycirides are hydrolysed to glycerol, and 
free fatty acids by lipase. In the presence of Adinosine 
Tn i Phosphate (ATP) and glycerokinase, the glycerol is 
converted to glyceroi -3-phosphat:e , which is I hen oxidised by 
glycerol -3-phosphate oxidase to yield hydrogen peroxide. 
Hydrogen peroxide reacts in the presence of peroxl(lase with 
ES PAS (N - ethyl - N - sri I phop ropy .1 -ui-a ii is i de ) and 4-am i rio 
ant ipyri ne to -form a coloured complex . The I ritens i ty of the 
colour developed is proportional to t;riglyrenides 
concentrat ion and is measured photometrically at 5461-1111 (530 
to 570 rim) or with green filter. 

Lipopro tein 
Triglycerides + 11 20 ------------ Glycerol + Fatty acids 

L i pa s e 

Glyceroki nase 
Glycerol + ATP --------------Glyceroi-3-phosphate + AI)P 

Glycerol-3-phosphate 
Glycerol-3-phosphate + 0 --------------------- 

Oxidase 

11202 + dihydroxyacetone phosphate 

Perox idase 

112 02 + Arninoanti.pyr.ine + ESPAS ----------Quinoneirnine + 1120  

Procedure 

Pipette into test tubes 

B 1 a ii k ( B  ) S t and a r d ( S ) T e s I ( ru  

Chromogen 1.0 ml 1.0 ml 1.0 nil 
reagent 
Standard -- 0.01 ml -- 

Sample -- --- 0.01 ml 

Mix and incubate at 37 ° C for 5 mInutes read 
absorbance of test and standard against. distilierl water at 
546 rim wavel ength (530 to 570 mu) or with  green filter. 



3. Estimation of High Density li poprol e in ( HDL  ) chol estero l 

Lstiwat:.ion of Uigh OF'nsj Ly lipoprotein (!IflL) 
cholesterol is done by enzymatic cuiorimctr ft method. 

Principle 

Concen t.Ia I. j ofi  of IIDJ. in determned on a seperated, 
soluble HDL fraction of serum and the equat ion is 

Chol esterol 
Cholesterol + 02 "" Chol est -4-one-3-one + 11202 

Ox ida s e 

Per ox idase 
11202 + Phenol + 4-aminoaritipyrine 

Quirioneimine chromogen 

Procedure 

Obtain a conical centrifuge for each serum sample. 
To each tube add 0.4 ml of serum and 0.05 nil of 
phosphotungstate precipitating reagent. Mix well centrifuge 
the tubes for 10 minutes at 2000 rpm. Obtain cuvettes for 
Blank, Standard arid Serum. 

Blank 0.05m1 of water 

Standard 0.05m1 of cholesterol aqueous 
Standard (50mg/100ml) 

Serum 0.05m1 of supernatent from centrifugat.ion. 

Added 1.0ml of cholesterol precipitating reagent 
to each cuvette and mixed well. Incubated for 10-15 minutes 
at 37°C. Added 2m1 of saline water and read the absorhance 
of test and standard against the reagent blank of 510nm 
wavelength or with a green filter. 



APPENDIX IV 
BACKGROUND INFORMATION AND BODY DIMENSIONS OF THE PATIENTS 

PAG8 1113 TYP8 SRI 8H1 WHR TSF 911311 COMPLI 0kG8 82 ROUR PACT SH NCJO DYR AIIC OAGB DYR CFD FRQ 

46 di 1 30.50 0.91 18.00 Sn On 0.000 a 0 0.00 a 00.00 2 9 
65 cvd a a 16.40 1.90 18.00 iOn chronic SOn 0.00 s y iS 10.00 m 5010.00 2 6 

renal failure 
31 cvd b m 23.14 0.88 12.00 Sn On 0.00 s n 0 0.00 n 0 0.00 4 3 
54 cvd h a 27.50 1.01 13.00 1 a 0 a 0.00 s n 0 0.00 n 0 0.00 5 4 
60 cvd p m 33,13 1.01 15.00 1 diabetes 60 n 0.006 y 2020.00y 6020.00 3 6 

mellitus and 

hypertension 

60 cvd r 1 25.10 0.92 22.00 12 hypertension 55 a 0.00s a 0 0.00 a 55 0.00 4 3 
46dm I 30.50 0.90 18.00 Sn On 0.00s a 0 0.00n 0 0.00 2 6 
32di i 15.00 0.85 4.00 in On 0,00s y 3 10.00n 010.00 3 5 
49 di f 28.20 1.03 28.40 2 n 0 a 0.00 s n 0 0.00 0 0.00 3 6 
57 di 1 21.80 0.94 25.00 10 neuropathy-unib Sin 0.00 s a 00.00 n 57 0.00 2 12 

ness 

40 di f 28.80, 0.90 20.00 Sn On 0.005 ii 0 0.00 a 0 0,00 61 2 
lid, 1 27.00 1.20 17.00 8 gangrene in 0.00s n 0 0.00 a 2 0.00 I 12 
75dm . 15.20 0.94 4.00 8 neuropathy-nuib 1 n 0.00s y 301 50.000 150.00 31 6 

ness 

61 di 1 25.00 1.05 21.00 1 neuropathy-nuib 10 0.00 s ; 5131.00 y 137.00 21 6 
ness 

60 di 1 25.00 1.00 25.40 5 a 0 a 0.00 s ft 00.00 n 00.00 0 0 
26dm 1 24.00 0.83 18.00 in On 0.00s 0 0.00 m 0 0.00 0 0 
33 di 1 24.00 0.80 23.80 0 a 0 a 0.00 s a 00.00 a 0 0.00 4 3 
33 di a 25.10 0.91 11,00 0 peripheral-ting 52 y 30.00 s: a 00.00n 520.00 151 2 

hag 
61 di 1 40.00 1.20 33.00 Sn On 0.005 a 0 0,00n 00.00 3 8 
65 cvd h 1 21.62 1.14 27.00 0 a 0 n 0.00 s a 00.00 a 00.00 3 7 
54 di f 21.46 0,89 18.20 3 hypertension 54 it O.00s n 00.000 54 0.00 3 6 
60dm m 19.42 0.89 18.20 8 ihd 580 0,006 y 401 20.00y 5820.00 5 3 
64dm f 25.00 1.04 20.00 10 hI 64 a 0.00 s a 00.00 a 64 0.00 3 9 
49dm f 24.70 1.03 18.00 1 amputation r 310 0.00s y 51500 a 3715.00 3 5 

leg 
56dm m 25,00 0.90 11.20 3 a 0 p 45.00 s a 00.00 p 00.00 3 5 
30dm 1 26.19 0.86 25.00 1 gangrene r leg 0 a 0.00 s a 0 0.00 ft 0 0.00 6 3 
38 di it 24.90 1.00 13.40 2 a I) p 50,00 s n 0 0.00 a 0 0.00 2 6 
SOd. m 18.90 1.04 14.00 4 a U y 30.00 s n 0 0,00 it 0 0.00 5 4 
65 di i 24.80 1.00 14.80 5 peripheral-numb 63 p 45.00 s p 201 15.00 p 6315.00 2 6 

ness 

36 di m 21.62 0.97 14.40 0 a 0 a 0.00 s y  1020.007 020.00 41 5 
43dm m 23.84 0.90 9.20 6 a On 0.006 p 10 15.000 015.00 SI 4 
55dm a 25.00 1.02 10.00 0 a On 0.00 a a 0 0.00 a 0 0.00 0 0 
69dm m 25.78 0.91 13.80 0 ht 55 n 0.00 s ft 00.00 ii 55 0.00 0 0 
47dm 1 2.00 0.70 29.80 0 n 0 a 0.00 s a 00.00 n 0 0.00 4 3 
56dm m 23.20 1.07 13.00 On 0 ft 0.00 s p 101 40.00 ft 040.00 2 8 
65dm I 21.00 0,90 1400 0 a 0 a 0,00 s a 0 0.00 a 0 0.00 7 2 
50dm m 20.90 1.02 6.40 7 cataract SOy 20.00 s p 120.00 a 5020.00 2 8 
39dm a 26.50 1.02 19.40 6 a 0 y 30.00 s n 0 0.00 a 0 0.00 3 3 
54dm 1 24.12 1.00 8.00 0ht 54 a 0.00s p 101 10.00n 5410.00 4 5 



50 di 1 25.20 0.87 18,00 5 nephropathy-aib 50i 000 s n 0 0.00 n 50 0.00 1 8 

Olin casts 

49 di. f 28.50 0.88 19.00 Zn Di 0.005 a 0 0.00 a 0 0.00 3 6 
68dm 1 18,68 0.97 5.00 4 gangrene 68 a 0.00 s a 0 0.00 n 68 0.00 0 0 

50 di f 31.27 0.82 33.30 5 a 0 a 0.00 s a 0 0.00 a 0 0.00 2 7 

42 di i 24.40 1.05 9.00 6 ht 40 y 10.00 s a 0 0.00 y 40 0.00 3 8 

73 di i 21.60 1.01 8.00 0 a Dy 30.00 s a 0 0.00 a 0 0.00 31 6 

40 di 1 21.80 0.97 7.40 Dii On 0.00 s a 00.00 n 0 0.00 31 8 
43 di i 21.09 1.06 19.00 3 a 0 y 30.00 a a 0 0.00 a 00.00 ii 8 
39dm i 22.70 1.02 12.00 3n On ODDs y 421.I0y 021.10 2 5 
26 di g 1 24.28 0.19 19.50 0 a 0 y 30.00 a a 00.00 a 00.00 0 0 
44 di 1 27.00 0.90 15.00 10 ht 42 y 30.00 a ii 00.00 a 42 0.00 31 6 
43 di i 11.60 0.90 4.20 2 neuropathy-nuib 41 y 20.00 a y 8 15.10 y 4125.10 41 5 

ness 
43 di i 22.36 0.98 1.00 6 gangrene 43 a 0.00 i a 0 0.00 1 43 0.00 31 7 
39 di 1 23.00 0.95 7.20 8 ii 0y 60.00g y I0 1000y 020.00 4 5 
56 di 1 25.96 1.04 7.00 24 a 0 a 0.00 a y 1010.00 a 010.00 5 3 
47 di i 21.60 1.13 9.00 12 ft 0 y 30.00 s a 00.00 y 00.00 21 4 
38 di 1 23.89 0.99 11.00 4 a 0 a 0.00 a a 00.00 a 0 0.00 2 5 
47 di f 21.70 1.00 27.00 0 peripheral-numb 47 ii 0.00 a a 00.00 a 41 0.00 3 6 

ness :neuropa thy 
28di f 23.00 0.78 19.00 IOn On 0.006 ii 0 0.00n 00.00 1 0 
58 di a 35.78 1.19 18.00 10 ihd 56 y 60.00 a a 00.00 n 56 0.00 1 0 
68 di 1 31.14 0.86 20.00 10 a Oft 0.00 s n 00.00 a 00.00 2 7 
31 di 1 21.90 0.85 19.00 5 pruritis vu!vae 31 a 0.00 a a 00.00 a 31 0.00 4 3 
52 di 1 21.60 0.19 22.00 9 neuropathy-nuib 52 ii 0.00 a a 00.00 i 520.00 3 5 

ness 

40 di 1 21.90 1.11 27.00 8 ihd 38 a 0.00 8 a 00.00 a 38 0.00 4 4 
33 di 1 19.10 0.83 13.40 4 a 0 a 0.00 a a 00.00i 00.00 3 6 
37 cvd h m 30.90 1.01 20.00 2 protein in 31 a 0.00 a a 00.00 y 370.00 5 4 

urine,diab 
34 di f 20.90 0.84 12.00 On 0 a 0.00 a a 00.00 a 00.00 3 5 
55 di 1 24.69 1.06 28.00 2 a 0 a 0.00 a a 00.00 a 0 0.00 I 0 
49 di f 28.06 0.78 13.00 7 aiputatioa r 48 a 0.00 a n 0 0.00 a 48 0.00 5 3 

leg 
44 di i 23.14 0.89 10.00 4 0 n 0.00 a ii 00.00 ii 0 0.00 3 4 
30 di f 21.85 0.88 29.00 5 a 0 y 30.00 a a 00.00 a 00.00 2 6 
30 di i 23.89 0,96 8.00 0 On 0.00 a ft 0 0.00 a 0 0.00 31 
65d, 1 20.20 1.00 15.00 1 ht,catarAct 64a 0.00 s a 00.00 a 64 0.00 2 8 
57 di 1 22.30 0.96 7.00 4 a Dy 30.00 s a 0 0.00 ii 0 0.00 4 4 
51 cyd a i 23.17 1.05 19.00 20 iipaired r 47n 0.00 s y 3020,10 U 471010 2 

fa,ht and di 
78 di 1 27.20 1.09 13.00 0 a 0 a 0.00 a a 0 0.00 a 0 0.00 3 1 
30 di 1 28.80 0.93 13.00 0 both lent nicer 30 a 0.00 a n 00.00 a 30 0.00 6 3 
55 di i 28.30 0.99 14,20 13 0 y 60.00 a a 0 0.00 a 0 0.00 4 
45 cvd a i 17.85 0.92 11.00 14 a On 0.00 a 0 0.00 y 0 0.00 0 C 
45 di i 24.90 1.06 9.00 0 a On 0.00 s y 201520 n 015.20 6 
63dm 1 18.20 108 9.00 4 a Dy 40.20 a a 0 0.00 a 0 0.00 2 5 
10 di 1 18.00 0.80 13.00 0 pruritis vulvac 70 a 0,00 a a 00.00 a 70 0.00 0 C' 
48 di i 29.10 1.00 21.00 5 0 y 20.30 a y 2 20.30 a 020.30 0 1 
70 di A 27.80 1.05 14.00 5 On 0.00 a a 0 0.00 a 0 0.00 3 L 

66 cvd a 1 32.80 0.96 38.00 5dm 66 a 0.00 s U 0 0.00 U 66 0.00 3 1 
65dm a 23.50 0.94 6.20 0 On 0.00 a a 00.00 a 0 0.00 3 
55 dm 1 21.00 1.00 18.00 10 gangrene r toe 55 a 0.00 a a 0 0.00 y 55 0.00 6 1 



42dm f 25.00 0.89 16,00 6 ht lb n 0.003 11 0 0.00 a 42 0.00 0 0 
58 di f 20.80 0.90 14.00 15 gangrene 58 n 0.008 11 0 0,0011 58 0.00 4 4 
50 di f 24.89 1.08 22.00 0 n Un 000 s n 9 0.00 n 0 0.00 6 3 
80 di i 23.16 1.00 9.00 24 neuropaty-tingl 80 11 9.00 s n 0 000 11 80 000 1 0 

in8 
50 di • 27.90 1,00 18.00 1 ht SOn 0.00 s n Q 0.00 n 50 0.00 3 4 
64dm i 20.50 0.99 8.00 iOn oy 30.008 11 0 0.00n 0 0.00 21 4 
45di i 26.29 1.20 23.00 4 numbness r toe 45 y 15.00 m n 0 0.00y 45 0.00 0 0 
52 di a 25.50 1.03 13.00 10 usa 5211 0.00 s y 40 20.10 n 5220.10 3 3 
45dm 1 19.48 1.02 6.20 2 ht 4111 0.1)1) s y 1213.10 y 4113.10 2 6 
58 di 1 20.90 0.99 16.20 7 polyneuropathy 57n 0.00s ii 0 0.00n 51 9.00 3 5 
58dm 8 28.39 0.89 18.20 8n On 0.00s n 0 0.000 0 0,00 3 4 
42 di m 1 11.64 0.78 2.80 in 0 n 0.00 s a 0 9.00 n 0 0,00 1 02 4 
46 di a 25.00 1.00 7.00 mon healing 46n 0.00 s y 2320.00 y 4620.00 2 6 

iii cer 
48 cod b m 40.40 1.09 10.20 7dm 42 n 0.90 s n 0 0.00 y 42 0.00 4 3 
49 cod b a 29.04 1.03 23.00 15 a 0 a 0.00 s y 1525.00 a 025.00 5 2 
63 cod a a 23.00 0.94 20.00 10 di 58n 0.00 s y 2330.0011 5830,00 3 5 
58 cod h • 25.88 0.98 27.00 2 ii Sly 40.00 s y 2020.00 a 5720.00 2 6 
56 cod h i 30.34 1.00 13.00 10 di and ii SOn 0.00 s n 0 0.00 n 50 9.00 4 3 
70 cod r a 25.99 1.10 12.00 12dm 60n 0.00 s n 0 0.00 a 69 0.00 8 2 
58 cod h f 24.60 0.95 20.00 20 On 0.00 s n 0 0.00n 0 0.00 3 5 
70 cod r p 25.70 0.93 11.00 loda 69 n 0.00s y 2025.01 n 6925.01 4 5 
51 cod h 1 33.30 1.00 28.00 Sn On 0.00 s a 0 0.00 a 0 9.00 6 3 
24 cod h 1 26.78 1.05 30.00 3 n On 0.00 s n 00.00 a 0 0.00 0 0 
lId. a 32.44 1.15 18.00 2 ihd 7311 0.00 s a 0 0.90 a 73 0.00 0 0 
42 cod b a 26.49 0.94 12.50 5 ht 41 o 0.00 s y 1525.00 y 4125.00 1 0 
50 cod b u 21.55 1.04 20.00 5 a 0 a 0.00 s a 0 0.00 a 00.00 7 3 
62 cod p  1 25.54 1.13 23.00 1 a 0 a 0.00 s n 0 0.00 a 0 0.00 2 5 
30 cod b i 21.54 0.97 13.50 Ida IOn 0.00 s n 0 0.00 a 30 0.00 4 3 
55 cod p i 33.13 1.02 13.00 4 di ly 20.00 s y 20 25.00 a 225.00 4 3 
39 cod h 1 23.55 0,82 24.00 2n On 0.00 s a 0 0.00 a 0 0.00 2 6 
65 cod a a 32.16 1.00 20.00 8 di Sn 0.00 s y 2049.00 a 540.00 3 4 
53 cod b a 25,80 0.86 12.00 3n On 0.00 s y 1313.001 013.00 4 5 
59 cod m i 23.50 0.96 12.40 in On 0.00s y 4 20.00 a 020.00 5 3 
58cvd b i 23.14 1.00 12.00 la On 0.00s y 725.00n 025.00 4 4 
46 cod b a 32.60 1.00 13.00 7 cerebrovascular 45 a 0.00 s y 4040.00 y 4540.00 7 3 

attack 
78 cod b n 27.12 0.90 15.00 15 di 68 a 0.00 s y 2050.90 n 68 50.00 3 6 
50 cod r i 36.50 1.50 18.00 7n 0 y 20.00 s a 0 0.00 y 0 0.00 5 4 
80 di A 19.91 1.17 17.00 30 cataract 55n 0.00 s y 1015.01 y 5515.01 3 7 
63dm 1 36.10 0.89 24.00 15 cataract and 55n 0.00 s n 0 0.000 55 0.00 5 3 

leg pain-pod 
64 di i 26.95 0.96 20.20 20 renal calculi 60 y 60.00s n 0 0.00 n 600.00 2 8 
42 di 1 32.90 0.76 31.00 1 bt and redness 42 y 30.00 s a 00.09 a 42 0.00 2 8 

of eye 
35dm i 20.40 0.89 8.00 1011 On 0.00 s y 210.00 y 010.00 15 2 
70 di a 22.68 1.07 17.00 14 ht 95u 0.00 s y 620.03 y 5520.03 101 
40dm A 31.74 0.95 16.00 5 ht 387 60.00 s a 0 0.00 a 38 9.00 42 4 
53 di 1 24.53 -0.78 13.00 1 neoropathy-nuib 53n 0.00 s y 4112.9311 5312.03 4 3 

ness 
53dm 1 24.78 1.04 21.00 4 gangrene 530 0.00 s a 0 0.00 n 53 0.00 21 12 
45 di a 27.60 1.06 20.20 6 r.hd 43 a 0,00s n 0 0,0011 43 0.09 1 Il 
46dm 1 19.21 0.79 15.00 2a I) n 0.00 s n 0 0.00 n 0 0.00 1 0 



45 cvd b i 25.11 1.17 23.00 0 a 0 a 0,00 s y 20 16.01 a 0 16.01 6 4 
47 di 1 25.45 1.00 20.00 2 gangrene 46 n 0.00 s y 2027.01 y 4627.01 0 0 
66 di a 24.69 1.04 20.00 10 lit 64 a 0.00 a y 10 15.00 n 64 15.00 0 0 
58 evd a a 26,42 0.90 17.00 2 pvd 56 n 0.00 a y 20 20.10 n 56 20.10 0 0 
63 cvd b a 24.00 0.89 16.00 5 n 0 a 0.00 a y 20 29.10 n 029.10 5 3 
49 cvd a a 21.37 12.00 12.00 2 di 41 n 0.00 a y 1520.10 n 4720.10 2 6 
59 cvd b a 19.48 1.00 11.00 10 di 58 y 30.20 a y 715.01 y 58 15,01 103 5 
52 cvd a 1 17.10 1.00 18.00 2 ii On 0.00 a y 120.020 020.02 5 5 
53 cvd p a 25.00 1.00 11.00 10 di 48 y 40.00 a y 4520.10n 4820.10 301 4 
76 cvd a i 26.12 1.10 15.00 10 di 71 ft 0.00 a n 0 0.00 n 71 0.00 5 3 
58 cvd a a 25.32 1.00 15.00 5 a 0 ft 0.00 a y 1828.10 ft 0 28.10 6 0 
24 cvd h 1 27.00 0.87 25.00 1 renal 24 a 0.00s a 00.00i 24 0.00 0 0 

transplant 
53 cvd r f 25.01 1.26 13.00 2 ft 0 i 0.00 a ft 00.00 ft 00.00 4 2 
63 cvd r 1 40.00 1.01 27.00 5 di 60 n 0.00 s ft 0 0.00 ft 60 0.00 2 5 
49 cvd ii 1 25.72 0.75 12.00 10 di 41 n 0.00 a a 0 0.00 n 41 0.00 3 4 
61 cvd b a 32.43 100 20.00 15 di 55 a 0.00 a y 2345.00 a 5545.00 7 3 
56  cvd h 1 26.94 0.94 15.00 iOn On 0,006 n 0 0.00n 00.00 8 2 
27 cvd a • 22.50 0.92 11.00 On 0 a 0.00 a y 106.10 y 06.10 71 3 
50 cvd p a 24.12 0.93 20.00 3 di 49 ft 0.00 a a 00.00 n 490.00 12 2 
56 cvd a i 24.30 1.13 12.00 6d. 53n 0.00 a y 12 13.00n 5313.00 2 4 
66  cvd a 1 24.39 0.90 11.00 IOn On O.O0s n 0 0.O0n 0 0.00 4 2 
45 cvd b a 28.00 1.00 25.00 3 a 0 n 0.00 a y 1525,11 a 025.11 2 5 
44 cvd h i 24.09 1.00 21.00 In On 0.00 a y 2020.11 y 020.11 3 5 
52  cvd a 1 28.45 0.79 32.00 3 ft 0y 60.00 a a 0 0.00 a 0 0.00 5 3 
55  cvd r • 24.70 1.00 20.00 2n On 0.00 a o 0 0.007 00.00 5 3 
50 cvd b a 25.21 1.02 0.00 1 a 0 a 0.00 a y 821.10 vi 027.10 3 5 
67 cvd a a 25.00 1.05 15.00 10 di 64 a 0.00 s a 0 0.00 a 64 0.00 5 2 
67 cvd b a 26.19 1.00 15.00 27 di 55 a 0.00 a y 1418.10 n 5518.10 7 3 
50 cvd b • 25.21 1.02 20.20 1 a On 0.00 a y 826.11 n 026.11 4 3 
67 cvd b a 25.00 1.05 15.00 10 di 62 a 0.00 a a 00.00 vi 62 0.00 4 5 
32 cvd a a 30.50 0.87 13.00 2 On 0,00 a y 2010.007 010.00 3 4 
34 cvd r 1 22.42 0.75 21.70 On 0 y 20.30 a a 0 0.00 a 00.00 5 4 
40 cvd b i 27.70 1.04 25.00 3 0 a 0.00 a y 1030.00 vi 030.00 3 4 
66 cvd h 1 29.56 1.09 18.00 10 di 64 vi 0.00 a a 00.00 a 64 0.00 3 2 
50 cvd b i 28.26 1.04 17.00 2 07 25.00 a a 00.00y 00.00 5 2 
57 cvd a 1 28.58 1.06 25.00 0 0 a 0.00 a a 00.00 vi 00.00 6 3 
52 cvd b a 20.80 1.07 20.00 '0 07 20.00 a y 2330.00 y 030.00 10 3 
39di 1 22.85 0.95 12.00 16 protein in 377 30.02s a 0 0.00n 37 0.00 3 0 

anne 
41 di 1 27.08 0.87 28.00 3 07 25.00 a a 0 0.00n 00.00 2 0 
44 di • 26.42 1,13 17.00 2 ht,ketoacidosis 437 30.02 a y 420.107 4320.10 5 4 
55 di a 30.12 1.07 12.00 15 aiputation 50 vi 0.00 a a 00.00 a 50 0.00 3 6 
45 di a 25.54 1.00 12.00 8 stroke 40 n 0.00 a y 630.10 n 4030.10 2 6 
50 di 1 27.51 0.78 26.00 2 glanco.a 48 a 0.00 a a 00.00 a 48 0.00 3 5 
47 di i 30.70 1.07 16.00 5 gangrene 43 vi 0.00 a y 815.00 a 4315.00 9 3 
58 di a 24.47 1.37 19.00 6 gangrene 57 a 0.00 a y 3035.I0y 5135.10 8 4 
83 di a 29.41 1.19 18,00 25 stroke 65 n 0.00 a y 1040.107 6540.10 5 4 
46 cvd a i 21.90 0.92 12.00 2 07 2.5.00 a y 1213.10 a 011.10 41 3 
45 cvd h a 26.20 0.89 12.00 2 di 45 a 0.00 a a 00.00 y 450.00 0 0 
67  cvd lv . 25.30 0.80 18.00 1 On 0.00a y 2030.11 a 030.11 2 0 
72 cvd a a 25.95 1.13 12.00 5 di 71 vi 0.00 a y 1240.117 7140.11 3 5 
55 cvd b 1 30.80 0.83 27.00 5 di 52 a 0.00 a vi 0 0.00 a 52 0.00 3 3 
51 cvd h 1 25.78 0.94 11.00 15 0 a 0.00 8 y 1240.031 040.03 7 2 



33 cvd r f 29.00 0.78 29.00 1 On O.00s a 0 0.00n 0 0.00 4 2 
53 di i 22,90 1.01 7.20 2 peripheral-naub 53 y 30.25 s y 20 20.10 y 5320.10 2 6 

ness 
32di a 14.30 0.86 4.00 0 peripheral 32 a O.00s y tO I5.00y 32 15.00 2 6 

nuibness 
55 di 1 23.00 1.24 27.00 8 ihd 52 a 0.00 s a 0 0.00 a 52 0.00 5 4 
48di a 11.03 0.80 10.00 2 07 20.20s a 0 0.00y 0 0.00 3 5 
55 di 1 31.30 0.94 19.00 12 n On 0.00 s a 0 0.00 a 0 0.00 2 1 
60 di a 22.41 1.07 14.00 3 deruatopathy-po 597 45.00 s a 0 0.00 y 59 0.00 3 5 

or mood 
healing 

63 di a 24.90 1.03 24.00 0 0 y 60.05 s a 00.00 i 00.00 2 8 
60 di i 23.71 1.04 9.00 6 decreases 600 0.00s n 00.00y 600.00 I 0 

yision 
68 di a 22.89 0.99 20.00 20 gangrene 61y 45.00 s a 0 0.00 a 61 0.00 4 4 
53 di a 24.05 1.10 13.00 0 0 n 0.00 s a 00.00 a 00.00 31 4 
Mdi a 22.71 1.03 10.00 0 0u 0.00s a 0 0.00 a 00.00 2 4 
58 di a 20.50 0.98 9.00 20 Oy 20.02 s y 2025.01 n 025.01 4 3 
60 di f 19.51 0.87 19.00 0 0 a 0.00 s 00.00 00.00 2 5 
51 di 1 24.60 0.88 22.00 6 gallbladder SOn 0.00s 00.00 500.00 2 8 

stones reaoval 
22 di i 23.98 0.91 18.00 0 0 a 0.00 a a 00.00 a 0 0.00 31 5 
43 cvd r a 25.00 0.86 11.20 0 On 0.00 a y 1020.00 a 020.00 3 2 
48 cvd r a 24.09 1.08 6.80 2 ihd 49 a 0.00 a a 00.00 a 49 0.00 II 4 
52 cvd h 1 29.50 0.92 29.00 1 di 510 0.00 a 0 0.00 a 51 0.00 3 3 
84 cvd a a 34.75 0.99 20.00 6 On O.00s a 0 0.00 a 0 0.00 6 2 
50 cvd h i 24.70 0,93 12.00 7 di 43 a 0.00 a a 00.00 a 43 0.00 5 3 
53 cvd a i 26.42 1.00 13.00 2 di 52 a 0.00 a a 00.00 n 52 0.00 3 5 
65 cvd b i 29.90 1.02 9.00 5 0 a 0.00 a y 2020.10 a 020.10 3 5 
59 cvd b a 26.42 0.89 9.00 5 0 a 0.00 a n 00.00 y 00.00 4 5 
42 cvd a a 23.50 0.80 13.00 0 0 a 0.00 a y 1520.10 y 020.10 5 3 
45cvd h i 24.22 0.90 10.20 In On 0,00 a a 0 0.007 00.00 4 5 
32 cvd a a 21.30 0.85 6.80 2 a 0 y 20.00 a a 00.00 a 0 0.00 3 4 
70cvd r i 32.12 0.94 13.50 5n On 0.00s y 2140.11 n 040.11 5 3 
45 cvd r 1 27.50 0.93 25.40 12di 3 a 0.00 a a 0 0.00 a 3 0.00 4 3 
75 cvd h 1 33.80 0.93 28.00 8 di crf 72 a 0.00 a y 840.03 a 7240.03 2 6 
32 cvd ii 1 24.30 0.75 12.00 5 On 0.005 a 0 0.00n 0 0.00 3 3 
55 cvd a a 25.00 0.80 11.00 6 On 0,00 a a 0 0.00 y 0 0.00 3 4 
62cvd a a 20.75 0.98 15.00 lOda 55y 25.00s a 0 O.00n 55 0.00 4 4 
55 cvd b 1 28.70 0.11 8.00 2 On 0.00 a n 0 0.00 a 0 0.00 3 5 
68 cvd r 1 33.16 0.86 32.00 5 di 66 a 0.00 a y 620.13 a 6620.13 4 5 
48 cvd h 1 27.50 0.93 28.00 3 0 a 0.00 a a 0 0.00 a 00.00 Z 6 
54 cvd a a 21.56 0.92 17.00 5 di SOn 0.00 a y 1220.011 5020.01 3 3 
83 cvd h a 15.60 0.16 7.00 1 a On 0.00 a y 840.10 a 040.10 4 3 
55 cvd b f 28.70 0.86 18.80 2 On 0.00 a a 0 0.00 a 00.00 3 5 
63 cvd h a 21.20 1.20 18.00 10 di 597 30.00 a a 00.00 y 59 0.00 1 5 
14 cvd r f 19.17 0.96 14.00 0 On 0.00 a a 00.00 a 00.00 3 4 
39 di i 24.80 1.05 19.00 0 07 30.03 a a 00.00 a 00.00 3 3 
74 cvd b a 28.90 0.93 15.00 40 di 40n 0.00 a a 00.00 a 400.00 4 2 
71 cvd r a 24.70 1.00 10.00 6 di 65 a 0.00 a a 0 0.00 a 65 0.00 3 6 
40 cvd h a 23.70 0.89 12.00 3 0 a 0.00 a a 0 0,00 a 0 0.00 2 6 
58 cvd p a 28.90 1.14 18.00 2 di 56a 0.00 a y 2015.10 a 5615.10 5 2 
42 cvd a a 23.70 0.95 11.00 2 ii 40 a 0,00 a y 1515.10 a 4015.10 4 2 
57 cvd r 1 29.40 1.18 13.00 20 0n 0.00 1 y 1020.10 a 0 20.10 2 6 



56 cvd b s 28.90 1.08 10.20 2 0 a 0.00 s y 10 20.11 n 020.11 3 4 
12 cvd r f 25.30 1.00 12.00 2 0 a 0.00 2 ft 0 0.00 n 0 0.00 2 3 
40 cvd i f 20,30 0.18 13.00 4 0 n 0.00 a y 310.03 a 010.03 3 5 
40di • 20.00 0.95 6.00 6 n On 0.00a y 2 12.00n 012.00 2 6 
50 di 1 21.14 0.88 9.00 20 ft 0 a 0.00 a y 320.10 y 020.10 2 6 
40 di i 24.00 1.05 12.00 5 n On 0.00 a a 0 0.00 a 00.00 2 3 
48 di i 27.30 1.03 12.00 6 sexual 45 y 30.00 a a 00.00 y 45 0.00 2 4 

inadequacy 
38 do f 25.50 1.00 23.00 5 ft 0 a 0.00 a a 00.00 ft 00.00 2 5 
37 di i 25.00 1.04 12.00 0 On 0.00 a a 00.00 a 00.00 0 0 
55di $ 23.20 0.96 10.00 4 Oy 10.00s n 0 0.00 n 00.00 2 4 
29 di 1 23.80 0.91 19.00 0 On 0.00 a a 0 0.00 a 0 0.00 1 0 
55 di i 24.50 0.99 12.20 6 0 ft 0.00 a y 4012.10 y 012.10 4 3 
36du i 25.90 0.89 23.00 0 On 0,006 ft 0 0,00y 00.00 2 4 
53 cvd a 1 28.60 0.78 27.00 1 di 53 ft 0.00 a ft 0 0.00 a 53 0.00 3 6 
23 cvd a i 23.40 0.89 12.00 3 a 0 i 0.00 a a 0 0.00 a 0 0.00 5 3 
60 cvd i i 24.60 1.00 16.00 10 ii 0 a 0.00 a y 2030.10 a 030.10 4 2 
36 cvd b i 25.95 0.89 12.00 4 dbtic 35 a 0.00 a y 2 8.00 a 35 8.00 4 5 

ketoacidosis 
39 cvd a i 32.52 0.89 27.00 Sn 0 y 30,00 a y 3920.10 y 020.10 5 3 
31 cvd a a 24.39 0.97 24.00 1 a 0 n 0.00 a y 410.00 a 010.00 3 2 
45 cvd b . 30.00 0.88 14.00 3 a On 0.00 a n 00.00 y 00.00 3 5 
45 cvd b i 23.07 1.00 15.00 0 0 a 0.00 a a 00.00 ii 00.00 3 5 
40 cvd a f 24.90 1.09 27.00 1 a On 0.00 a a 00.00 a 00.00 2 4 
55 cvd r a 39.00 0.95 20.00 10 di 50 a 0.00 a y 1518.10 a 5018.10 4 2 
55 cvd a i 23.04 0.89 11.00 7 On 0.00 a y 2025.11 n 025.11 2 4 
43 cvd b i 24.50 0.98 17.00 3 di 41 a 0.00 a y 1520.10 y 4120.10 3 4 
58 di 1 32.30 0.92 32.00 5 vaginal 58 ft 0,00 8 a 00.00 1 58 0.00 2 4 

infection 
59 cvd 6 f 23.90 0.98 27.00 18 di 56 a 0.00 a a 00.00 a 56 0.00 3 4 
66 cvd b f 25.00 0.79 12.00 15 0 a 0.00 a n 00.00 a 00.00 4 2 
65 cvd p i 28.90 1.08 12.00 10 On 0.00 8 y 2010.10 a 010.10 4 2 
35 cvd r i 29.33 1.15 22.00 0 0 ft 0.00 a y 1015.00 a 015.00 2 4 
65cvd r a 19.10 0.96 7.00 3ii 63n O.00s y 3029.11 it 6329.11 4 3 
15 di i 23.28 1.15 20.00 5 ii and ihd and 73 a 0.00 s y 4040.10 ii 1340.10 5 2 

gangrene of 
foot 

51 di 1 22.05 0.95 8.20 6 •iand ihd 49 ft 0.00 a y 30 25.10 a 4925.10 1 2 
and r toe 

amputation 
61 cvd 6 1 28.00 0.97 10.00 5 On 0.00 a y 3015,10 y 015.10 5 3 
68 cvd p . 26.00 1.15 25.00 5 di 63 n 0.00 a y 4530.10 ii 6330.10 5 3 
46 cvd b • 23.43 1.02 20.00 2 pericarditis 38 it 0.00 a a 00.00 y 38 0.00 3 2 
32 cvd a 1 20.30 0.89 20.00 0 On 0.00s n 0 0.00 ft 0 0.00 4 2 
23 cvd a f 20.00 0.75 15.00 5 0 ii 0.00 a a 0 0.00 n 00.00 5 3 
54 cvd 6 1 25.39 0.98 12.00 0 cad 54 a 0.00 a y 1030.00 y 5430.00 3 6 
60 cvd a f 27.50 0.91 21.00 6 di 55 n 0.00 a a 00.00 a 550.00 4 2 

36 cvd 6 i 24.20 0.95 25.00 0 On 0.00 a a 00.00 y 00.00 6 4 
50 cvd r f 37.00 0.94 28.00 in On 0.00 s a I) 0.00 a 0 0.00 2 5 
73 cvd 6 a 24.40 0.86 9.00 4 On 0.00 a y 1540.11 y 040.11 31 5 
50di 1 27.45 0.97 19.80 0 On 0.00 s a 0 0.00 a 0 0.00 31 4 
35 di 1 28.30 0.95 13.20 0 ii 35 it 0.00 a a 0 0.00 it 15 0.00 4 3 
68 cvd r • 22.48 0.95 8.00 lii and ihd 67 n 0.00 a n 00.00 y 670.00 51 4 
36 cvd r 1 32.50 0.96 20.00 0 0n O.00s y 3 15.00n 015.00 3 5 



83cvd h m 1908 0.80 7.20 1 On 0.005 n 0 0.00n 
60di i 28.62 0.95 17.00 5 usa 60n 0,00s n 00.00 n 
60 cvd b f 40.40 0.80 30.00 10 0 ft 0.00 s n 00.00 ft 
52 cvd h • 25.30 1.00 14.00 0 0 n 0.00 s y 25 37.01 y 
55 di 18.80 0.86 4.00 15 usa and ht 50 n 0.00 s ft 0 0,00 y 

and pvd 
50 cvd a f 30.59 0.87 19.00 12 di and ht 42 ft 0.00 s a 00.00 n 
55 cvd a f 22.90 0.85 20,00 124. 44 ii 0.00 s ft 00.00 n 
60 cvd a a 25.90 0.94 11.00 10 nephrotic 55 ft 0.00 s n 00.00; 

sndroie 
64 cvd h a 32.05 0.96 22.00 3 On 0.00 s y 1228.10 n 
53cvd b i 23.30 0.90 21.00 10 On 0,006 n 0 0.00n 
58 cvd a a 27.00 0.93 9.00 3 On 0.00 s y 620.10 n 
504. f 37.00 0.78 29.00 4 glaucosa 49 n 0.006 n 0 0.00 n 
60 cvd h a 21.40 0.89 12.00 Serf 57 ii 0.00 s n 00.00 y 
54 cvd b f 18.29 0.88 23.00 0 On 0.00 s n 00.00 n 
69 cvd h a 24.10 0,94 13.00 0 0 a 0.00 s y 410.00 a 
35evd h a 26.80 0.86 11.00 1 On 0.00s y 2012.00n 
51 cvd b a 26.90 0.97 18.00 0 Oy 35.00s y 10 20.10n 
57 cvd r a 28.30 1.00 20.00 5 ihd 55n 0.00s y 1025.10a 
47 cvd a f 24.60 0.85 16.00 2 dilated 46o O.fs a 0 0.00 a 

cardioiyopathy 
40 cvd r f 25.20 0.85 21.00 0 On 0.00 s a 00.00 ii 
50 cvd a u 26.60 0.97 13.00 3 dilatedc 48n 0.00s y 920.10n 
63 cvd a f 23.00 0.84 9.00 15 On 0.00s n 0 0.000 
32 cvd a 1 24.00 0.77 14.00 4 On 0.00 s ii 0 0.00 a 
36 cvd b f 27.00 0.96 23.00 4 On 0.003 y 4 lOOm 
53 di a 40.00 1.23 28.00 7 0 y 35.00 s y 921.00 a 
47 cvd b a 23.00 0.99 11.00 Sn 0 n 0.00 s y 2015.10y 
34 cvd p a 33.00 0.98 14.00 2 ti On 0.00s ii 0 0.00; 
62 di 1 21.00 0.87 23.00 4 ihd 60 n 0.00 s a 00.00 a 
65 di a 33.00 0.98 14.00 7 On 0.00 s y  2720.10 a 

PAGX - Patients Age 

---------------------------------------------------------------------------------------------------------------- 

DJS - Disease 
RN! - Rody Mass Index 
VHR - laist Rip Ratio 
TSF - Triceps Skin Fold 
DIDU Disease Duration 
CONPU - Coaplications 

OAGS - On Set Age 
RI - Rxercise 
EDUR - Sxercise Duration 
PACT - Patients' Activity 
SM - Sioking 
NCI - Nuaber of Cigarettes 
DIR - Duration 
AIC - Alcoholisi 
OAGR - On Set Age 
DIR -Duration 
NCFO - Nuaber of Coffee/day 
FRQ - Frequency 

00.00 4 3 

600.00 73 

00.00 5 4 

037.01 2 4 

500.00 3 4 

42 0.00 5 4 

44 0.00 6 3 

550.00 4 2 

028.10 5 2 
O 0.00 6 4 
020.10 6 3 

490.00 53 
57 0.00 5 2 
O 0.00 4 5 

010.00 3 6 

012.00 3 5 

020.10 6 4 

5525.10 3 5 

46 0.00 3 4 

00.00 4 3 

4820.10 5 3 

00.00 5 3 

0 0.00 4 3 
010.02 5 3 

021.00 3 5 

015.10 5 2 

00.00 8 3 

60 0.00 7 4 

020.10 2 6 



APPENDIX V 

ASSOCIATION BETWEEN BODY MASS INDEX, WAIST HIP RATIO BLOOD SUGAR LEVELS, 
TOTAL ENERGY, CARBOHYDRATE AND FAT IN SELECTED DIABETIC PATIENTS 

S.No Age Sex BMI WHR FBS PP Total CFJO Fat; 

------------------------------------------------------------------------ 
mg/dl rng/fl Energy 

1 22 H 23.98 0.97 140 178 1570 187 50 2 29 F 21.80 0.78 138 176 1750 115 45 3 30 F 28.80 0.93 158 180 1800 112 40 4 30 H 23.89 0.96 155 179 1950 145 52 
5 30 F 27.10 0.70 142 169 1995 175 59 6 30 F 28.80 0.93 158 180 2012 182 48 
7 35 M 28.30 0.95 160 203 3200 425 47 
8 36 F 25.10 0.90 158 189 4000 414 51 
9 36 M 21.62 0.97 159 220 2027 198 57 
10 36 F 21.70 0.90 157 200 2156 200 58 11 37 M 25.00 1.04 160 190 3000 250 59 
12 38 M 24.90 1.02 149 205 2875 218 55 
13 38 F 23.89 0.99 151 207 2500 219 58 14 38 F 24.00 0.90 160 199 2860 392 50 
15 38 F 25.50 1.00 1.58 203 1848 148 49 
16 39 H 32.52 0.89 153 197 2950 212 58 
17 39 H 26.50 1.02 158 204 1987 258 55 
18 39 M 24.00 1.01 152 205 1847 228 56 
19 39 H 24.80 1.05 157 209 2812 248 52 
20 39 F 23.90 0.90 149 217 2192 275 49 
21 39 F 22.85 0.95 153 212 1q99 212 45 
22 40 F 28.80 0.90 159 230 1926 218 48 
23 40 F 21.90 1.11 155 229 2960 280 70 
24 40 H 24.00 1.05 159 220 1895 195 55 
25 41 F 27.08 0.87 158 202 3020 350 52 
26 42 H 24.40 1.05 156 198 2450 300 51 
27 42 F 25.00 0.89 155 196 3420 .387 56 
28 43 H 27.09 1.06 160 220 3000 287 55 
29 43 H 22.36 0.98 152 202 2560 292 54 
30 44 M 26.42 1.13 159 199 1942 275 52 
31 44 F 27.00 0.90 157 197 1998 320 60 
32 45 M 25.54 1.01 152 225 2908 400 38 
33 46 F 30.50 0.91 153 258 2928 447 39 
34 47 M 25.80 1.08 152 262 2875 450 55 
35 47 H 30.70 1.07 152 262 4050 428 48 
36 48 H 29.00 1.02 154 211 2895 562 58 
37 48 H 27.00 1.03 153 210 3680 578 59 
38 49 F 28.20 1.03 156 223 4212 595 60 
39 50 H 20.90 1.02 148 212 3612 520 60 
40 50 F 25.20 0.87 152 214 2875 287 50 



S.No Age Sex BMJ WTIR 

------------------------------------------------------------------------- 
EBS PP r1 ) t a l CHO Fal 

------------------------------------------------------------------------ 
ing/di mg/di Energy 

41 50 F 31.27 0.82 158 204 3500 380 75 
42 50 M 27.90 1.00 168 201 3800 450 62 
43 52 M 40.00 1.23 158 212 3212 300 63 
44 52 N 25.50 1.03 160 203 3180 550 71 
45 53 F 24.78 1.04 160 202 2156 428 58 
46 53 N 24.05 1.01 162 206 3280 520 61 
47 55 F 31.30 0.94 152 199 2895 450 55 
48 55 N 30.12 1.07 165 202 3280 508 52 
49 55 M 27.00 1.00 155 207 2925 487 58 
50 56 N 25.00 0.90 165 206 2156 500 60 
51 56 N 25.96 1.04 158 211 2780 550 70 
52 57 F 21.80 0.94 165 197 2198 520 68 
53 58 N 35.78 1.19 158 254 1800 560 49 
54 58 F 28.39 0.89 150 258 175 525 58 
55 58 F 32.30 0.92 143 278 1920 515 38 
56 60 F 25.00 1.00 165 204 2862 520 39 
57 60 N 28.62 0.95 169 217 1989 512 48 
58 60 N 22.41 1.07 165 219 1942 515 49 
59 60 N 23.77 1.04 163 224 2175 540 68.2 
60 61 F 40.00 1.20 170 189 2280 534 48 
61 62 F 27.00 0.87 158 199 2148 525 49 
62 63 N 24.90 1.03 166.8 212 2258 495 52 
63 65 M 33.00 0.98 164 210 2187 520 49 
64 65 F 27.00 0.90 158 211 2250 512 49 
65 68 M 22.89 0.99 152 207 2196 489 50 
66 68 F 31.14 0.86 158 228 2985 289 55 
67 70 M 27.80 1.05 162 215 3200 212 39 
68 70 F 29.00 0.90 159 230 3800 218 35 
69 71 M 29.00 0.97 165 270 3500 257 48 
70 72 F 27.00 1.20 166 286 2870 512 55 
71 72 N 28.00 1.50 168 225 2156 550 60 
72 73 N 21.60 1.01 165 214 2170 575 70 
73 74 M 32.44 1.15 159 205 1995 492 58 
74 75 N 23.28 1.15 149 220 1948 450 52 
75 78 N 27.20 1.09 148 215 2560 287 49 

Correlation Values 
Energy Carbohydrate Fat 

Waist Hip Ratio 
Females 0.025 0.027 0,085 
Males 0.007 0.002 ().026 

Fasting Blood Sugar 
Famales 0.000 
Males 0.001 



APPENDIX VI 

ASSOCiATION BETWEEN BODY MASS INDEX, WAIST HIP RATTO, LIPID PROFILE, 
T(YFAL ENERGY, CARBOhYDRATE AND FAT IN SELECTED CARDIAC PATIENTS 

S. No Age Sex BM.[ WIIR HDL 
------------------------------------------------------------------------ 

Total LDL Total CHO Fat 

------------------------------------------------------------------------ 
Chol Energy 

1 23 F 27.00 0.89 55.00 210 87.00 1990 286 42 
2 23 F 30.00 0.75 43.00 103 27.20 1852 256 55 
3 24 F 26.78 1.05 53.00 135 46.40 1942 224 56 
4 24 F 28.00 0.75 42.00 142 67.00 1580 287 57 
5 30 F 27.54 0.92 50.00 170 82.00 1758 248 58 
6 31 M 24.39 0.97 53.00 120 33.00 1995 276 59 
7 34 M 33.00 0.98 58.00 193 107.00 1452 292 49 
8 35 M 29.33 1.15 54.00 248 158.00 2170 280 52 
9 36 M 24.20 0.95 44.00 167 86.80 2250 212 58 
10 36 F 27.00 0.96 51.00 160 53.00 2842 287 55 
11 37 N 30.90 1.02 53.00 203 117.20 2957 198 52 
12 39 M 32.52 0.89 53.00 167 77.80 2412 146 55 
13 40 N 27.70 1.04 52.00 167 87.00 3200 186 52 
14 40 F 24.90 1.09 53.00 160 71.40 1978 195 52.5 
15 45 N 23.07 1.00 42.00 215 138.40 2500 167 56.5 
16 45 F 27.50 0.93 48.00 207 127.20 1650 380 42.5 
17 45 M 28.00 1.00 52.00 198 116.80 1723 490 32 
18 46 M 32.60 1.00 45.00 252 160.00 2178 442 37 
19 47 N 23.00 0.99 32.70 152 95.44 2156 420 49 
20 48 F 27.50 0.93 35,00 215 144.00 2250 490 35 
21 48 N 29.04 1.03 52.30 164 94.16 2780 415 58 
22 49 F 25.72 0.90 53.40 186 77.80 2112 285 52 
23 50 N 24.70 0.99 42.80 152 107.00 1892 411 53 
24 50 N 25.21 1.02 55.80 256 92.20 1992 187 58 
25 50 N 27.55 1.04 47.90 220 127.00 2102 198 59 
26 50 N 36,50 1.50 49.20 189 107.20 1823 218 56 
27 50 H 25.20 1.02 47.50 212 120.20 1892 250 62 
28 50 H 28.26 1.04 51.20 287 78.90 1955 411 48 
29 51 F 33.33 1.00 .50.80 198 112.70 2450 328 38 
30 52 H 20.80 1.07 48.70 212 113.30 320() 420 42 
31 52 F 37.30 1.00 52.80 198 102.80 4111 318 32 
32 52 F 29.50 0.92 50.70 212 138.30 1928 328 42 
33 53 N 25.80 1.23 49.80 224 107.20 1755 412 49 
34 53 F 25.01 1.23 49.00 215 111.20 2112 398 55 
35 54 M 28.56 0.92 48.00 220 117.50 2102 358 52 
36 54 N 27.50 1.01 47.50 ?18 107.20 2420 402 67 
37 55 N 39.00 0.95 50,80 257 112.50 2280 312 48 
38 55 H 33.13 1.02 49.20 212 98.20 3800 550 49 
39 55 F 30.80 0.83 50.20 218 99.70 4250 487 38 
40 55 F 28.70 0.86 51.80 217 102.70 2156 442 39 
41 56 N 30.34 1 .00  50.20 242 98.70 3800 512 32 
42 56 N 28.90 1.08 45.60 222 112.20 2875 515 36 



S. No Age Sex BMJ WIIR Hi)) Total LDL Total CII() Fat 

------------------------------------------------------------------------ 
Chol Energy 

43 56 F 26.94 0.94 47.80 219 107.80 3950 520 52 
44 56 M 24.30 1.13 52.10 280 128.70 4750 411 56 
45 57 M 29.40 1.18 47.90 254 142,80 3200 418 52 
46 57 F 28.58 1.06 50.90 262 150.2() 3850 212 59 
47 58 M 26.42 0.90 49.20 202 115.70 3250 555 58 
48 58 F 24.60 0.95 42.80 258 127.20 1875 158 42 
49 58 t'1 28.90 1.14 41.20 276 112.80 2150 287 49 
50 59 F 23.90 0.98 40.90 232 127.80 2285 212 48 
51 59 M 26.42 1.12 48.20 268 112.80 450() 511 42 
52 60 F 40.40 0.80 40.70 156 132.70 4200 428 58 
53 60 F 27.50 0.91 51.20 198 149.80 2750 333 56 
54 60 F 30.50 0.90 50.20 176 117.70 3100 512 49 
55 60 M 28.00 1.99 47.80 158 128.70 2875 299 56 
56 62 F 25.54 1.13 50.20 259 112.80 1992 192 58 
57 62 M 20.75 0.99 49,90 71? 122.70 1956 420 36 
58 62 F 40.00 0.87 40.10 262 107.20 1972 312 32 
59 63 M 27.20 1.20 50.00 238 117.50 2412 196 55 
60 64 M 20.50 1.23 55.00 248 142.80 3216 212 58 
61 65 M 16.40 1.90 59.00 286 137.2() 3500 348 48 
62 66 F 24. 39 0.90 49.00 250 111 .80 4100 415 47 
63 66 F 29.56 0.87 45.00 240 107.20 .3119 420 38 
64 67 N 25.00 1.05 47.00 259 107.20 3212 420 36 
65 67 N 26.80 1.02 50.00 262 112.80 2895 402 42 
66 68 F 33.16 0.86 42.00 215 117.60 2500 396 58 
67 68 N 26.00 1.15 48.00 275 112.80 1656 356 52 
68 70 F 29.00 0.80 50.00 212 128.20 1785 312 39 
69 70 M 22.68 1.07 49.00 217 122.20 1842 198 28 
70 72 F 27.00 0.90 43.50 226.7 112.70 2111 199 29 
71 72 M 28.00 1.50 57.20 212 107.90 1976 156 35 
72 73 N 21.60 1.21 47.50 217 113.70 2102 198 30 
73 74 N 32.44 1.15 50.20 289 116.80 2422 280 42 
74 75 N 15.20 1.99 49.80 292 112.20 2625 272 52 
75 78 N 27.20 1.09 47.50 290.7 89.80 2100 216 27 

Correlation Values 

Waist Hip Rati.o 
Females 0.036 0.002 0.027 
Males 0.032 0.002 0.024 

Energy 
Fainales 0.057 0.042 0.052 
Males 0.027 0.052 0.040 

Fat 
Famales 0.036 0.042 0.022 
Males 0.042 0.036 0.052 


