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Abstract

Title : Baseline risk factors for coronary heart diseases in Kochi

India is currently witnessing a sharp rise in coronary heart diseases.
The objective of the study was to address the association among dietary,

lifestyle factors and CHD risk factors in Kochi, Kerala.

The data was collected from 350 cases who had experienced a first
event of coronary heart disease and 100 controls in the age group 25-79

years as part of hospital based case-control study.

The incidence of CHD was significantly (p<0.01) high among males
than females. As for educational status the highest percentage (48.60%) of
the victims of CHD had only primary education. Irrespective of the gender the
incidence of CHD was significantly high (p<0.01) among the low income
group. With respect to personal habits, current smokers reported to have
extremely high risk of CHD followed by ex-smokers. As indicated by the
anthropometric data majority of the CHD males (34.40%) had normal BMI (20-
23) followed by obesity (26.60%) and overweight (22.50%). Obesity was more

among females (34.9%).

The biochemical parameters showed a significantly (p<0.01) higher
prevalence of CHD among men (28.30%) and women (34.90%) having a high

serum cholesterol level (>240mg/dl). Among the CHD sample, 63.10 percent



and 36.90 percent had myocardial infarction and unstable angina respectively.
Hypertension was present in 40.30 percent CHD subjects and diabetes in
36.60 percent. Family history of CHD was observed more in the CHD subjects

than non CHD.

When the relative risk of CHD with food consumption pattern was
studied, there observed an increased risk of CHD with increased consumption
of meat, fish, egg, fats and oils in males and consumption of meat, fish and oil
in females. Regarding nutrient intake protein, carbohydrate, cholesterol and
potassium were pivotal in distinguishing between the cases and control in
female subjects. Whereas pcarotene and vitamin C were pivotal in
distinguishing between cases and control in males. Multiple regression
analysis showed highly significant (p<0.01) positive correlation between age,
low educational status, low income level, weight, smoking, total cholesterol,
LDLc, triglyceride, systolic blood pressure, diastolic blood pressure , and CHD
in male. While age, total cholesterol, triglyceride , systolic blood pressure,

diastolic blood pressure found to be strong predictors of CHD in female.

Key words: Coronary heart disease, myocardial infarction, unstable angina,

risk factors
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1. Introduction

Coronary Heart Disease (CHD) is the most common cause of mortality
and morbidity in the world today. Based solely on the demographic trends,
World Health Organisation (WHO, 2005) estimates that death attributable to
CHD would be double by 2015, and over the period it will emerge as the
single largest contributant to mortality, accounting for nearly one third of all

deaths.

The geographical prevalence of CHD indicates that Asian Indians have
approximately three times the rates of cardiac diseases as do the age
matched European Americans. As given by Ismail et al. (2004) and Goel et al.
(2003) the risk of CHD among Indians is three to four times that of white

Americans, six times that of Chinese and 20 times that of Japanese.

Similarly, the incidence of CHD in younger generation is also very high
among Indians. To quote Gupta (2005), CHD affects Indians five to ten times
earlier than the other world communities. The percentage of patients below
the age of 45 years suffering from Acute Myocardial Infarction (AMI) is
reported to be as high as 25 to 40 percent among Indians as against up to five
percent in the Western population. This trend is most obvious among the

Indian immigrants in other countries (Joshi et al., 2007)
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In Great Britain, it was reported that even during early 1990’s, the first
AMI among Indians at an age below 40 years is ten times higher than local
whites (Hughes et al., 1990). In Singapore, Indians reported having 15 times
higher risk of CHD than Chinese and 10 times higher than local Malays of

below 40 years of age (Yap et al., 201)

Thus Indians as a community are prone to CHD at a much younger
age. The disease pattern is also severe and diffuse. The first infarction course
itself is worse among Indians. This is reflected by three times higher rate of
re-infraction and two times higher rate of mortality. Indians also show higher
incidence of hospitalisation morbidity and mortality than other ethnic groups
(Uppaluri, 2002). Since 50 percent of CHD related deaths in India occur below
the age of 70 years compared with just 22 percent in the West, it can be
inferred that CHD starts at early age in India and it has a malignant and
progressive course (Walsh, 2004 and Yusuf et al., 2004 ). Therefore WHO
(2001) estimated that 60 percent of world’s cardiac patients would be Indians

by 2010.

The rural-urban difference in the occurrence of CHD among Indians
has also been emphasised repeatedly by many authors. The population
based cross-sectional surveys conducted during the year 2003 reported that
prevalence of CHD in India was three to four percent in rural areas (2 fold
higher than that compared with the rate 40 years ago) and eight to ten percent
in urban areas (6 fold higher than that of 40 years ago) with a total of 29.8

million affected. This included 14.1 million in urban areas and 15.7 million in
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rural areas (Gupta, 2005 and Gupta, 2004). This estimate is comparable to
the figure of 31.8 million affected, derived from extrapolations of the Global
Burden of Disease (GBD) study. Region-wise comparison further illustrated
that South Indians show a higher prevalence with the highest incidence

reported in Kerala (Singh and Sen, 2003).

Several risk factors appear to have contributed to the acceleration of
CHD epidemic in India in recent times. Confluence of both conventional and

non conventional risk factors predicts the occurrence of CHD among Indians.

A risk factor according to McGill and McMahan (2005) is any
measurable character of an individual that predicts the individual’s probability

of experiencing the development of clinically manifest disease.

Conventional risk factors like hypertension, diabetes,
hypercholesterolemia, abdominal obesity and smoking owe their origin to
growing urbanization and western acculturation among Indians (Mohan et al.,
2007 and Joshi and Parikh, 2006), Non conventional risk factors like
hyperinsulinemia, insulin resistance, lipoprotein A are determined by genes or
other programming factors and their high prevalence among Indians probably
explain the malignant precocious nature of CHD that typically affects Indians

(Joshi et al., 2007 and Bhatnagar et al., 1995).

Among the conventional risk factors, smoking increases the risk of
CHD by three to five times. In contrast to the West, smoking is increasing in

India particularly among younger generations (Reddy et al.,, 2006). Studies
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have shown that 40 to 50 percent of males in India are smokers. Tobacco is

the maijor risk factor for Indians as the same is being used in different forms.

Hypertension also continues to be a standard risk factor associated
with CHD. Prevalence of hypertension is increasing in the urban population. In
metropolitan cities, 11 to 27 percent of people are having hypertension
(Gupta, 1997). The prevalence of diabetes mellitus in the middle age group is
about 20 percent and an additional 20 percent may be having impaired
glucose tolerance. Even a moderate elevation of blood glucose among

Indians, is associated with increased risk of CHD (Enas et al., 1998)

Central obesity is yet another a strong indicator of CHD and even a
modest increase in body fat with central distribution further increases the risk.
The urban population is more affected in this respect than their rural
counterparts. The Body Mass Index (BMI) among urban Indians as compared
to that of rural Indians is 24 versus 20 among males and 25 versus 20 among
females. As reported by Enas et al. (1998) the urban men are having a waist
to hip ratio (WHR) of 0.99 compared to 0.95 among rural men. Such
increases in BMI and WHR result in significant insulin resistance and

dyslipidaemia.

Migration from rural to urban environment and migration from India to
industrialised countries form another special risk factor for CHD in Indians
(Siscovick, 2005 and Yusuf et al., 2001). Migration is usually associated with
sedentary life style and higher consumption of calories, saturated fats, salt,

tobacco and alcohol (Gupta, 2005). These factors contribute to obesity,

Introduction- 4



dislipidemia hypertension and diabetes. Elevated serum cholesterol, one of
the major risk factors for the disease process also gets worsened by obesity,
lack of exercise, excess food intake, stress and smoking. Other factors that
predispose to this condition are hyperlipedemia, insulin resistance, diabetes,

mental stress and depression (Kumar et al., 2005).

Recently there indicated a relationship between low birth weight, and
susceptibility to CHD in adult life (Barker hypothesis). Indian babies who are
born under weight due to maternal malnutrition, predispose them to increased
risk of diabetes and heart attack during adulthood (Barker and Godfrey,

2004).

According to Saxena (Walsh, 2004) Indians have genes that make us
predisposed to heart disease. A Lancet study indicated that South Asians
have elevated levels of artery clogging blood chemicals, including LDL
Cholesterol and triglycerides, and are suffering from deficiency in HDL
cholesterol. Oflate ‘Thirty-gene theory’, of Naresh Trehan of Earth Heart
Institute, which holds that South Asians adapted over many generations to
regions of frequent famines, when exposed to the recent over-abundance of
food, their bodies face difficulty in making a metabolic U-turn. The result is
‘high insulin intolerance’ with accompanying elevated levels of diabetes and

obesity.

However, Dr Yusuf of Mc Master University in Canada, one of the
world’s foremost epidemiologists of CVD, who championed the idea that

ethnicity is a significant determinant of heart disease, is today skeptical about
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it (Walsh, 2005). According to him about 80 percent of the risk can be
accounted by known risk factors like smoking or obesity or blood pressure, life

style and eating habits, and very little by genetic risk factors.

He further added that “Mankind’s genes as a whole evolved across all
ethnic groups similarly”. This means that no one is doomed by uncontrollable

factors and that it is feasible to protect oneself by modifying one’s life style.

So the vulnerability of Indians to CHD is possibly related to different
nutritional, environmental and life style factors which are modifiable. This
envisages the need for identifying and controlling the conventional risk factors
like hypertension, diabetes mellitus, smoking, hyperlipidemia, tobacco

consumption and central obesity at a much younger age.

There is a dearth of region wise information regarding the predisposing
factors and the management of CHD in India. Most of the data on lipid levels
and other risk factors among Indians have been obtained from studies on
immigrant Asian Indians. And data on lipid profile and other conventional risk

factors in Indian patients living in India are insufficient.

Determination of risk factors for CHD in Indian population, especially
South Indians with special reference to Kerala, which reports the highest
incidence rate of CHD, will enable planning of a population based screening

and intervention strategies for the control and prevention of CHD.
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Information on these lines provides a better understanding of the
problem, which in future, would help to suitably modify the existing health care

services or even in redesigning the preventive and management strategies.

However, since the ultimate objective is to prevent the disease, much
effort has been devoted to ascertain whether the risk factors particularly those
that can be modified, are truly the cause of CHD, and by implication, whether

modification of risk factor will reduce the risk for disease.

Hence the present study entitled “Base line risk factors for coronary

heart diseases in Kochi” has been undertaken with the following objectives.

1.1. To study the effect of socio-economic factors on the risk of

coronary heart diseases.

1.2. To examine the relationship between life style pattern and

coronary heart diseases.

1.3. To study role of anthropometric measurements on the risk of

coronary heart diseases.

1.4. To find out the risk factors of coronary heart diseases through

the selected biochemical parameters.

1.5. To evaluate the dietary habits of subjects and its influence on

the risk of coronary heart diseases.
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2. Review of

Literature

The literature pertaining to the study on “Baseline risk factors for

coronary heart diseases in Kochi” is reviewed under the following heads.

2.1. Cardiovascular Diseases and coronary heart diseases
2.1.1 Coronary heart diseases and Clinical manifestations

2.2. Prevalence of coronary heart diseases

2.3. Risk factors of coronary heart diseases

2.3.1.Epidemiologic studies identifying the coronary heart disease

risk factors
2.3.2. Non- modifiable risk factors
> Age
> Sex
» Family history and Genetics
2.3.3. Modifiable risk factors
» Socio-economic factors

» Serum lipids and lipoproteins
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» Obesity
» Hypertension
> Diabetes
> Dietary Pattern
> Personal habits and lifestyle
Stress
Smoking
Alcoholism
Reduced activity level

2.3.4. New risk factors

2.1. Cardiovascular Diseases and coronary heart diseases

Cardiovascular problems have emerged as a major health burden
worldwide. The diseases encompassing cardiovascular system are generally
referred as Cardio Vascular Diseases (CVD). Cardiovascular disease is a
general term used to classify numerous conditions affecting heart, heart
valves, blood, and vasculature of the body, which interfere with the simple
purpose of cardiovascular system that is to circulate blood through out the

body (John and Bhatt,2007).

CVD is a leading cause of mortality and is responsible for one third of
all global deaths, with developing countries particularly low income and middle
income countries accounting for 86 percent of the Disability Adjusted Life

Years (DALYSs) lost to CVD world wide in 1998 (WHO, 2005).

Review of Literature - 9



As per WHO (2002) report, out of 16.6 million deaths attributed to
cardiovascular disease world wide, 80 percent is in developing countries.
WHO ( 2005) has also emphasized the vulnerability of developing countries
to CVD. According to this report CVD contributed to 15.3 million deaths in
1996, of which 5.5 million was from developed countries and 9.77 million from

developing countries .

It has been predicted that by 2020 there would be a 111 percent
increase in cardiovascular death in India. This increase is much more than the
77 percent for China, 106 percent for other Asian countries and 15 percent for

economically developed countries (Gupta, 2005).

A rise in the prevalence of cardiovascular disease in the early half of
the twentieth century and a subsequent decline in the latter half have been
well documented in industrialized countries (Mohan and Deepa, 2004).
However, the scenario in developing countries, especially India, is a steady
escalation in prevalence of CVD (Goyal and Yusuf, 2006 and Reddy and
Yusuf, 1998). In Western countries where CVD is considered a disease of the
aged,23 percent of CVD deaths occur below the age of 70 ; compared to 52
percent of CVD deaths occurring among people under 70 years of age in
India(Gupta,2005 and Ghaffar et al.,2004). As a result the Indian subcontinent
suffers from a tremendous loss of productive working years due to CVD
deaths: an estimated 9.2 million productive years were lost in India in 2000,

with an expected increase to 17.9 million years in 2030 (Goyal and Yusuf,
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2006).The health and economic implications of this staggering rise in early

CVD deaths are profound.

2.1.1 Coronary heart disease and Clinical manifestations

Coronary heart disease (CHD), stroke, congestive heart failure,
hypertension, cardiomyopathy, arrhythmias, aortic stenosis and aneurysm are
the major manifestations of cardiovascular diseases (Kern, 2005). Of the
various cardiovascular diseases, coronary heart disease (CHD) is the most
prevalent cause of death, followed by stroke (Puska, 2002). Mathers (2002)
also opined that of the estimated 32 million heart attacks and strokes that

occur globally each year, about 12.5 million are fatal.

Coronary heart disease (CHD) or coronary artery disease (CAD),
results from impeded flow to the network of blood vessels surrounding the
heart and serving the myocardium (Krummel, 2004). He further stated that the
major underlying cause of CHD is atherosclerosis, which involves structural
and compositional changes in the inner most layer of the arteries as shown in

Figure 1. These changes produce impaired or inadequate blood flow.

Kumar et al. (2005) also observed that coronary heart disease is
commonly due to obstruction of the coronary arteries by atheromatous
plaque. O’Leary (1999) too considered that carotid thickening is a valid

indicator of generalised atherosclerosis.
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Atherosclerosis in the coronary arteries causes Myocardial Infarction
(MI) and Unstable Angina (UA). A common symptom of its presence is angina
pectoris, or chest pain, usually radiating down the arm and sometimes

brought on by excitement or physical effort (Nix, 2005).

According to Kumar et al. (2005) no uniform syndrome and signs are
initially seen in patients with CHD. Chest discomfort is usually the
predominant symptom in unstable angina and acute myocardial infarction.
However syndromes of CHD also occur in which ischemic chest discomfort is
absent or not prominent such as asymptomatic myocardial ischemia,

especially among the elderly and those with diabetes mellitus.
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White (2002) describes unstable angina as a syndrome that is
intermediate between chronic stable angina and myocardial infarction. It is a
clinical diagnosis based on a history of chest pain and exclusion of the
diagnosis of myocardial infarction (MIl) by electrocardiography (ECG) or

cardiac enzyme testing.

Unstable angina is the most commonly used term and has been
defined by Cannon and Braunwald (2005) as the clinical presentation of chest
pain that is believed to be of ischemic origin and has one of the three

characteristics:

» Rest angina (pain that comes on with minimum exertion) and
usually lasting more than 20 minutes (if not interrupted by

nitroglycerin intake).

» New on set severe angina (that is within one month).

» Previously diagnosed angina that is distinctly increasing in

frequency or occurring at a lower degree of exertion.

According to them same patients with this pattern of ischemic
discomfort, especially those with prolonged chest pain, develop evidence of
myocardial necrosis on the basis of cardiac serum markers (such as Creatin
Kinase Muscle-Brain Function (CK-MB) or Troponin or both ) and thus have a

diagnosis of non ST elevation myocardial infarction

Ischemia has been defined as tissue anemia (lack of RBC) due to

obstruction of arterial inflow. Myocardial ischaemia is characterised by an
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imbalance between myocardial oxygen supply and demand. Myocardial
ischemia may also be caused by hypoxia when oxygen supply is reduced

despite adequate blood flow and tissue perforation (Guram and Topol, 2005).

The Joint American College of Cardiology and European Society of
Cardiology committee proposed an updated definition of acute, evolving, or
recent myocardial infarction (American Heart Association, 2002). Typical rise
and gradual fall (troponin) or more rapid rise and fall (CK- MB) of biochemical

markers of myocardial necrosis with at least one of the following:

» Ischaemic symptoms

» Electrocardiographic changes such as Q waves and ST

abnormalities indicative of myocardial infarction.

» Enzyme elevation indicating acute myocardial infarction.

The classic symptoms of myocardial infarction are severe, crushing
substernal chest pain described as squeezing or constricting sensation with
frequent radiation to the left arm, often associated with impending sense of
doom. The discomfort is similar to that of angina pectoris, but it is typically
more severe, of long duration (usually more than 20 minutes), and is not
relieved with rest or nitroglycerin intake. Associated symptoms may include
diaphoresis, dyspnea, fatigue, light-headedness, palpitation, acute confusion,

indigestion, nausea, or vomiting (Deepak et al.,2004).
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The pathological diagnosis of myocardial infarction requires evidence
of myocyte cell death as a consequence of prolonged ischemia (Antman and

Braunwald, 2005).

2.2. Prevalence of coronary heart diseases

Incidence of CHD is increasing in Asian countries and 15 to 16 percent
of global mortality due to CHD is attributed by India (Pal et al., 2005). The
Study of Health Assessment and Risk in Ethnic Groups (SHARE) showed a
CHD prevalence of 10.7 percent among South Asians compared to 4.6

percent in Europeans (Anand et al., 2000).

Earlier studies on migrant Indians in the UK, USA, Canada and
Trinidad also showed that migrant Indians had higher rates of CAD compared
to the indigenous population. Mortality from CHD in men and women of Indian
descent settled in overseas is higher than in other groups (Joshi et al., 2007).
Thus it is consistently observed that Indians have premature CHD and higher
risk for CHD (Goel et al., 2003; Palaniappan et al., 2002 Chambers et al.2000

and Enas et al., 1992).

The study by Global Burden of Diseases (GBD) showed that out of a
total 9.4 million deaths in India in 1990, cardiovascular diseases caused 2.3
million deaths (25%) and 1.2 million deaths were due to CHD (Murray and
Lopez, 1997). In the year 2000 they (Gupta, 2005) reported the estimated
mortality from CHD in India as 1.6 million. Extrapolation of these numbers

estimates the burden of CHD in India to be more than 32 million patients.
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Epidemiological studies show a sizeable burden of CHD in adult rural (3-
5%)and urban (7-10%) populations. Thus, there could be 30 million patients
with CHD in India of whom 14 million are in urban and 16 million in rural
areas. Disability Adjusted Life Years (DALYs) lost in India due to CHD
according to the World Health Report, 2002 would be about 14.61 millions

(WHO, 2002).

Within the Indian subcontinent also, there has been a rapid rise in CHD
prevalence (Rajeshwari et al., 2005.). In 1959, Padmavati reported the
prevalence of CHD to be one percent and this rose to 4.5 percent in the year
1975 (Gupta and Malhotra) and 7.9 percent in the year 1996 in subjects aged
20 years and above (Gupta and Gupta, 1996).The Chennai Urban Population
Study (CUPS) carried out among 1262 individuals more than 40 years of age
showed that the crude prevalence of CHD to be 11 percent while the age
adjusted prevalence of CHD appears to be ten times higher in India compared
to that of 40 years ago and the prevalence of CHD in urban Indians is fast

approaching the figures reported in migrant Indians (Mohan et al., 2001).

A higher prevalence of CHD in urban Indians was initially reported in
1950’s by Vakil (1954). Pooled data from the states of Assam, Madhya
Pradesh, Punjab, Kerala and Karnataka revealed that proportion of all cardiac
admissions to various government hospitals, and incidence of CHD increased
from 14 percent in 1970 to 19 percent in 1985.At Vellore (South India),
admissions due to CHD in1960 to 33 percent in 1989 indicating increasing

burden (Krishnaswami et al.,, 1991). In a single medical college hospital in
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Kerala there has been a more than 20 fold increase in admissions for acute
myocardial infarction from 1966 to 1988 (Mammi et al., 1991). In Orissa,
proportion of admissions due to CHD increased from 19.90 percent in 1981-
1990 to 28.00 percent in 1991-2000 (Mishra et al., 2003). There are
substantial regional variations in cardiovascular mortality in different parts of
the country (Gupta et al.,, 2005), but all these studies report an increasing
burden from CHD on healthcare system, especially urban hospitals, in all

regions of India.

The CHD rates appeared to be higher in South India with highest in
Kerala, 14 percent in urban and seven percent in rural population compared
to three percent in rural north India (Enas et al .1996). In the urban population
the prevalence increased from 1.05 percent (Agra, 1960) reported by Mathur
et al. and 1.04 percent (Delhi, 1962) reported by Padmavati to 6.6 percent

(Chandigarh, 1968) reported by Sarvotham and Berry.

In recent years a consistent high prevalence of CHD has been reported
from Delhi (9.67%, 1990) by Chadha et al. Jaipur (7.8%, 1995) by Beegom
and Singh, Chennai (9.0%, 2001) by Mohan et al. Jaipur (8.1%, 2002) by
Gupta et al. and Panajim (13.2%, 2004) by Pinto et al. .In semi urban
populations of Haryana and Kerala the prevalence has increased from 3.6

percent (Gupta and Malhotra ,1975) to 7.4 percent (Kutty et al.,1993).

The prevalence of CHD has increased from 40 per 1000 in 1968 to
nearly 110 per 1000 in 2001 (Mohan et al., 2001). According to Reddy et al.

(1997) urban population has a higher prevalence of CHD and its risk factors
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than rural population .The CHD prevalence in rural India is two fold higher
than over all US rates (Enas, 1992) A higher prevalence of CHD in urban than
in rural areas has been observed in studies carried out by ICMR during 1965-
75 (ICMR, 1992). Epidemiological studies in Agra, Delhi and Chandigarh in
1960s confirmed the high prevalence of CHD in urban subjects (Gupta and
Gupta, 1996). Where as, when Mathur et al. (1968) and Wig et al. (1962)
determined prevalence of coronary atherosclerosis and reported lesions of

similar nature and severity in urban and rural subjects.

Meta- analysis showed that coronary heart disease prevalence in
urban subjects increased from one percent in 1960 to nine percent in 1995
and in rural subjects from two percent in 1974 to 3.7 percent in 1995 (Gupta
and Gupta, 1996). Gupta et al. (1996) performed comparison of CHD and risk
factor prevalence in urban rural populations of Haryana and reported that

CHD prevalence in urban subject was twice that of the rural.

2.3. Risk factors of coronary heart diseases

The term risk factor in relation to cardiovascular disease and
specifically CHD was used for the first time in 1961 in a paper on the
Framingham study (Kannel, 1961). According to McGill and McMahan (2005)
risk factor is any measurable character of an individual that predicts that
individual’'s probability of experiencing the development of a clinically manifest
disease. The characters may be exposure to an environmental agent (tobacco
smoke), or an intervening variable (increased serum cholesterol) resulting

from an environmental agent (dietary lipids), or a genetic variant (low density
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lipoprotein [LDL] receptor defect), another disease (hypertension or diabetes)
or an early or preclinical manifestation of CHD (electrocardiographic

abnormality).

However, since the ultimate objective is to prevent the disease, much
effort has been devoted to ascertaining whether the risk factor particularly
those that can be modified, are truly the causes of CHD, and by implication,
whether modification of risk factor will reduce the risk for disease. Although a
risk factor such as male sex cannot be modified, knowledge of why it predicts

the occurrence of CHD may suggest other preventive strategies.

CHD has a multi-factorial etiology, with many of the risk factors being
influenced by life style. Rapid change in dietary habits coupled with decreased
physical activity as a consequence of urbanization may partly explain the
escalation of CHD. India is at present experiencing an epidemiological
transition with high rates of urbanization. This has led to economic
improvement the consequence of which is increased fast food consumption
and tobacco usage and decreased physical activity (Siscovick, 2005 and

Mohan and Deepa, 2004).

2.3.1.Epidemiologic studies identifying the coronary heart disease

risk factors

Between 1930 and 1950, a number of reports indicated that patients

with CHD had greater levels of serum cholesterol and greater blood pressure
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than other patients and were predominantly male (Steiner and Domanski,

1941 and Master et al., 1939).

To support a casual relation, it was necessary to measure the
suspected variables in healthy subjects to measure the subsequent incidence
of CHD, and to relate the occurrence of disease to the previously measured
variables. Such a study was initiated by the Division of Chronic Disease of the
United States Public Health Service among the residents of Framingham, in
1948; and the project was latter transferred to the National Heart Institute in
1949 (Dawber, 1980). The study enrolled and examined about 5000 adults,

30-59 years of age free of cardiovascular disease.

In 1957, when 90 percent of the subjects had been followed for four
years, about one to 20 subjects had experienced a new episode of CHD
(Dawber et al., 1957). Men with hypertension, obesity or increased serum
cholesterol concentration at the initial examination had two fold to six fold
greater rates of new CHD events. The effect of obesity was largely accounted
for by its association with hypertension. CHD was more frequent in heavy
smokers, but the association was not statistically significant. Two years later,
a six-year follow up report added smoking as a predictor of CHD (Dawber et

al., 1959).

In one such study at the National Heart Institute in Delhi, on over 5000
patients, have shown that the risk factors to be hypertension, smoking,
diabetes in that order; 10 percent of patients had no obvious risk factors while

another 10 percent were cases below the age of 40 years. Multiple risk
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factors occurred in about 60 percent of patients. Other risk factors have not
yet been addressed (Vashist et al., 1990). In a study at the All India Institute
of Medical Sciences, New Delhi, among patients below 40 years of age,

smoking was the most important risk factor (Krishnaswamy, 1998).

The epidemiological studies beginning primarily in the US in the 1950’s
and latter in the Europe and elsewhere have identified several risk factors that
are associated with evolution of CAD and its manifestations. These risk
factors are classified as non modifiable (e.g.: sex, age, genetics and positive
family history) and modifiable behavioral factors (e.g.: diet, physical inactivity,
smoking, alcohol consumption); biological factors (e.g.:dyslipidemia, diabetes,
hypertension, obesity) and finally societal factors, which include a complex
mixture of interacting socio-economic, cultural and other environmental
parameters (WHO, 2005 ; Fey, 2005; Metha and Orbach, 1999 and Kahn et

al. ,1997).

Risk factors of CHD have been categorised under two major heads:

> Non modifiable risk factors

» Modifiable risk factors

2.3.2. Non- modifiable risk factors

Age :

Age is a non- modifiable risk factor for coronary heart disease. With

increasing age, higher mortality rates from CHD are seen in both genders
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(Holay et al., 2007; Sadikot, 2006;Gupta, 2005; Krummel, 2004, Goel et al.,
2003 and Kumar et al.,2001). According to American Heart Association (1999)
about four out of five people die of CHD are age 65 or older. As per the report
of World Health Organisation (2002) approximately 53 percent of CHD deaths
are in people younger than seventy years of age. In Asian Indians as
Rajmohan et al. (2000) reported that CHD occurs prematurely i.e. at least a

decade or two earlier than that seen in Europeans.

The average prevalence of CHD was 96 per 1000 persons aged 25
years and above in urban areas and 27 per 1000 of the same age Group in

rural areas (ICMR, 1992).

The age of presentation of acute coronary syndrome is about five to
ten years earlier in Indian patients (Gupta, 2005). An Indian multicenter study
that analysed data from 4081 subjects reported that acute coronary syndrome
occurred at a mean age of 56.60 + 12 years in men and 61.80+10 years in
women (Praveen et al., 2002). In developed countries the average age of
presentation is higher and the US National Registry of Myocardial Infarction

reported an average age of 66.00 + 0.05 years (Peterson et al., 2003).

At older ages, women who have heart attack are twice as likely as
men, to die within a few weeks. Comorbidity is often cited as a reason for high
rates of mortality and complications. Age related changes in the
cardiovascular system and other organs make it reasonable to assume that
ageing per se constitutes a major reason for increased morbidity and mortality

in older persons. These age related changes include diastolic dysfunction,
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degenerative changes in the conduction system, reduced responses to
catecholamine and sympathetic stimuli and major alterations in the
pharmacokinetics and pharmacodynamics of drugs. Such age related
changes have major implications for the response of older patients to the
disease and its treatment (Friesinger and Hurst ,1998). Kasliwal et al.(2005) in
a study of patients undergoing coronary angio-bypass graft surgery (CABG) at
New Delhi, reported that CHD at young age was found to be significantly
associated with family history and dyslipidemia as compared to hypertension

and diabetes which were common in older individuals.

Gender:

Male sex is one of the best-documented and strongest risk factor for
CHD. Men have a greater risk of heart attack than women, and they have
attacks earlier in life. The incidence of premature disease in men 35 to 44
years of age is three times as high as the incidence in women of the same
age. Therefore, being older than 45 years of age is considered a risk factor for

men (NCEP, 2001 and Mc Gill and Stern, 1979).

Women tend to develop atherosclerotic CHD approximately ten years
later than men (AHA, 2002), and compared with premenopausal women,
postmenopausal women experience a threefold increase in risk for CHD
(Kannel and Wilson, 1995). The rate of CHD events in men was about twice

that in women (Dawber et al., 1959).
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For women, the increased risk comes after the age of 55 years, which
is after menopause for most women (Krummel, 2004). But, this gap in death
rate from heart disease diminishes with aging (AHA, 2001). Eighty two
percent of coronary events in women are attributable to lack of a healthy life
style: unhealthy dietary habits, lack of activity, cigarette use, and over weight
(Stampfer et al., 2000). However, since the disease occurs on an average of
ten years later in women and because women have a higher incidence of
other risk factors and comorbid features (particularly hypertension, obesity
and diabetes) it is difficult to assess the effect of female gender per se stated
Friesinger and Hurst (1998). According to them atherosclerotic coronary heart
disease manifested as angina, infarct, and sudden death is as common in
women after the age of 60 years as it is in men. So the overall, the risk of

CHD increases markedly as one ages (McGill and McMahan, 2005).

Family history and Genetics:

A family history of premature disease is a strong risk factor, even when
other risk factors are considered (Goel et al., 2003; Srinivasan and
Sathyamoorthy, 2002; Scheuner, 2001and Zodpey et al., 1998). A family
history is considered to be positive when myocardial infarction (M) or sudden
death occurs before the age of 55 years in a male first degree relative or the
age of 65 in a female first degree relative (parents, siblings, offspring)
(Krummel, 2004). This risk is further increased if the age of the affected family
member is under the age of 45, or the number of affected family members is

two or more first degree relatives, in which case the relative risk is three to
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five (Sadikot, 2006). Numerous hyperlipidemias are inheritable and lead to
premature atherosclerosis and CHD (Mahan and Stump, 2004). A positive
family history makes a woman, a ten-year coronary risk of the order of seven
per 100 with an affected parent. An affected sibling conveys a relative risk of

2.5 at any age (Srinivasn and Sathyamoorthy, 2002).

A positive family history of either hypertension or CHD increases the
risk for future disease onset in unaffected family members. Family history is
more predictive when multiple family members are affected or if they are

affected at young ages (Hopkins, 1992).

Investigators have found many genes and genetic variants
associated with lipid and lipoprotein abnormalities and with risk for CHD.
These variants include polymorphisms in genes affecting lipoproteins. Such
as genes affecting homeostasis (Franco and Reitsma, 2001); genes affecting
tissues of arterial wall and the inflammatory response ( Buono et al.,2002);
and genes affecting the responses of plasma lipoproteins on diet (Mahajan
and Bermingham, 2004 and Krauss, 2001). Familial hypercholestrolemia is a
genetic disorder in which the concentration of serum cholesterol is elevated
from birth and leads to premature CHD. Familial hypercholestrolemia exhibits
marked phenotypic variability due to genetic, metabolic and environmental
factors (Bhatnagar and Deepak, 2006). Mohan et al. (2003) have
demonstrated that genetic factors are stronger in Indians compared to
Europeans. The application of molecular and population genetic methods

combined with progress in mapping the human genome ensure that many
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more genetic variants contributing to atherothrombosis and CHD will have to
be discovered. The emerging knowledge of the molecular and cellular
metabolism of the atherothrosclerotic lesion may lead to new candidate

genes.

2.3.3. Modifiable risk factors

Socio- economic factors:

For many decades (Pocock et al., 1987 and Rose and Marmot, 1981)
and across multiple nation (Capewell et al., 2001), differences in socio-
economic status have been consistently associated with variations in CHD
and mortality and rates ( Rosengren et al.,2004;Capewell et al.,2001

;Wolfson et al.,1999 and Zodpey et al., 1998).

Socio-economic status is defined by occupational position, education
and income (John and Bhatt, 2007). A lower status is associated with smoking
atherogenic diet, obesity, physical inactivity, poor living conditions and
increased financial strain, which are felt to be analogus to chronic stress
(Strike and Steptoe, 2004). Friesinger and Hurst (1998) stated that there are
abundant data indicating the increase in death rate from any cause, in both
genders, and in white and black Americans related to a variety of socio-
economic features, particularly education and income. There has been the
perception that conventional risk factors cluster in the lower socio-economic
groups and that, this phenomenon can explain the increased incidence of

atherosclerotic coronary heart disease (Kaplan and Keil, 1993). The socio-
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economic status proved to be independent predictors in patients with
established atherosclerotic coronary heart disease (Davey, 1997and Williams
et al.,, 1992). Studies of longer duration, with adjustment for multiple known
risk factors, demonstrated an increased relative risk for study participants of
lower socio-economic status (Liu et al., 1982). Studies conducted in United
States and Europe also had similar results (Doornbos and Kromhout, 1990

and Rose and Marmot, 1981).

An instructive study involving 17,530 British civil servants
demonstrated a coronary mortality rate 3.6 times higher in the group with the
lowest socio-economic status (Friesinger and Hurst, 1998). Those living in
disadvantageous conditions with social deprivation are particularly prone to
CHD and this is now increasingly seen not only dietary based but also
dependent on the way in which the poverty and social exclusion of these
groups limits their capacity to cope and alters their metabolic and hormonal
responses to their already inappropriate diets (John and Bhatt, 2007 and

WHO, 1999).

At the same time Singh et al. (1998) reported that among rural North
Indians, the prevalence of CHD and coronary risk factors such as
hypercholesterolemia, hypertension, diabetes were significantly more among
high and middle socio-economic group in both sexes compared to lower
social classes. Reddy et al. (2002) also reported that the higher socio-
economic group had a greater prevalence of CHD than lower socio-economic

group .The epidemiological survey carried out by Padmavati in 1962 among
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adults over 20 years of age in general population of Delhi showed a
prevalence rate of CHD of 55 per 1000 in the high income group and 3.3 per

1000 in the low income group.

Serum Lipids and Lipoproteins:

A number of epidemiologic surveys, including those carried out
between populations in seven countries and within countries (Framingham),
and conducted also in migrating populations (UK), by Keys et al. (1986) and
Kagan et al. (1974). Anderson et al. (1987) further revealed a positive

association between cholesterol and rates of atherosclerotic CHD.

Although serum total cholesterol correlates with CHD risk, serum
cholesterol is not homogeneous. Because cholesterol is completely insoluble
in aqueous solution. This is accomplished by combining it as a complex with
other lipids and other proteins. These complexes are called lipoproteins. The
categories of lipids are distinguished by their densities. They include low
density lipoproteins (LDL),high density lipoproteins (HDL),very low density

lipoproteins (VLDL) (Grundy,2005).

Most of the international studies like the MRFIT (Multiple Risk Factor
Intervention Trial) Study group (Neaton and Wentworth, 1992); Seven
Countries Study (Keys et al., 1986) and Framingham Study (Castelli,1984)
emphasized the importance of elevated LDL and total cholesterol in the

development of CHD. They also considered these factors as more important

Review of Literature - 28



than the other risk factors studied such as hypertension, smoking and

diabetes.

Sharett et al. (2001) also found that, increased LDL or reduced High
Density Lipoproteins (HDL) are important in the initiation and propagation of
atherosclerotic plaques. According to Ghafoorunissa and Krishnaswamy
(2000), elevated blood lipid levels (cholesterol and triglycerides) are the major
risk factors of heart disease. Although elevated total cholesterol is strongly
associated with increased risk of CHD, a more precise indicator of CHD risk is
an atherogenic lipid profile characterised by high levels of LDL (Grundy, 2005
and Lehto et al., 1997). Consequently, the NCEP (2002) has identified LDL as

the primary target of cholesterol lowering therapy.

Factors that influence the LDL increase are excess dietary cholesterol
and saturated fatty acids, aging (Miller, 1984) and loss of oestrogen (in
postmenopausal women) all seemingly decrease the activity of LDL ¢ receptor

(Erikson et al., 1989).

The link of low HDL to CHD was reinforced by the recognition that the
physiologic function of HDL was reversal cholesterol transport (McGill and
McMahan, 2005). Low HDL is currently recognized as a common and

powerful risk factor for CHD (Sharrett et al., 2001 and Lehto et al., 1997)

Achari and Thakur (2004), reported that on a large retrospective study
on CHD cases and healthy controls that the serum cholesterol levels, LDL

cholesterol levels and total cholesterol to HDL cholesterol ratio were higher
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among the CHD subjects compared to normal. They also observed that there
is a lack of association of the serum triglycerides levels with CHD. In the case
— control study by Burman et al. (2004) again LDL cholesterol levels and total
cholesterol to HDL cholesterol ratio were higher among the CHD subjects
compared to controls but there was no significant difference in serum
triglyceride levels. In CUPS (Chennai Urban Population Study Chennai Urban
Population Study), Mohan et al. (2001) noted that LDL cholesterol and age
were risk factors for CHD but serum triglyceride did not come out as an
independent variable. On the contrary, a study by Pais et al (1996) in
survivors of acute myocardial infarction showed no association of lipid

abnormalities with CHD.

There appears to be differences in lipid associations with CHD
between native and migrant Indians. In-migrant Indians, serum triglyceride
levels have been consistently found to be associated with CHD (McKeigue et
al., 1989). However in native Indians, LDL cholesterol levels and total
cholesterol to HDL cholesterol ratio appears to be more important. One factor
which is common to all Indians is low HDL cholesterol (McKeigue et
al.,1989).In the face of low HDL cholesterol levels, even small elevation of
LDL cholesterol appears to be sufficient to produce an atherogenic

profile(Mohan and Deepa,2004).

Obesity:

Obesity has emerged as a major disorder associated with many

metabolic diseases in both developed and developing countries. Although
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obesity has a genetic etiology, the major precipitating factor is environmental,
mostly related to sedentary lifestyle and causing conservation of energy as

body fat (Snehaletha et al., 2003).

Obesity is associated with an atherogenic lipid profile, which is similar
to that observed in subjects with the metabolic syndrome, and is more
prominent in individuals with abdominal obesity. The most common lipid
alteration in obese individuals is the reduction of HDL (Eckel et al., 2002 and

NIH,1998).

Epidemiological studies have shown that the ideal Body Mass Index
(BMI) may differ for different populations. In Asian subjects, the risk
association with diabetes and cardiovascular diseases occur at lower levels of
BMI when compared with the western population (Baneriji et al., 1999). This is
attributed to body fat distribution; Asian Indians tend to have more visceral
adipose tissue, causing higher insulin resistance, despite having lean BMI
.The clinical guidelines on the identification, evaluation, and treatment of over
weight and obesity in adults published by the National Institutes of Health
(NIH) in 1998, operationally defined overweight as a BMI of 25 to 29.9 and
obesity as a BMI of at least 30 (NIH, 1998). A waist circumference of at least
88cm (35 inches) in woman or 102cm (40 inches) in men has been

associated with increased health risk (NIH, 1998).

On the basis of the fact that increase in health related risk factors and
comorbidities associated with obesity occur at a lower BMI in Asian population

than in other ethnic groups, World Health Organisation also advocated a
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lower limit of normal BMI in Asian Indians (WHO, 2000). The lower cut off
points for over weight and obesity are BMI greater than 23 and obesity BMI

greater than 25 respectively.

Waist circumference and waist to hip circumference ratio are the most
widely used indices of regional adipose tissue distribution and are similarly

correlated with risk factors for CHD (Hans et al., 1995).

Lemieux et al. (2000) reported that identification of men with a waist
circumference of more than 90 cm and triglyceride levels of more than 2 mmol
per litre may allow detection of as many as 80 percent of the subjects with the
insulin resistance syndrome, which is associated with a cluster of risk factor
for CHD. Obesity has an association with CHD presumably through its impact
on risk factors, including hypertension, dyslipidemia, impaired glucose
tolerance, and type 2 diabetes mellitus (Eckel, 1997). However, obesity
independently predicts coronary atherothrombosis (McGill et al.,2002) and

coronary events (Calle et al .,1999).

Overweight and obesity are strikingly related to total and LDL
cholesterol. There is graded increase in cholesterol with increasing BMI
(Keys, 1980). Citing the well-established contribution of obesity to the
development of CHD, the American Heart Association added obesity to its list
of major risk factors of CHD (Yusaf et al., 2004; Eckel and Krauss, 1998;

Strohl et al., 1998 and Eikel, 1997).
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There is also evidence from long-term observational studies that over
weight is a predictor of cardio vascular atherosclerosis independent of its
effects on traditional risk factors. The increase in relative risk occurs at levels
of over weight frequently considered clinically insignificant by some (eg 72%
increased risk for fatal or nonfatal CHD in middle aged men with a BMI of 25
to 29 compared with men having a BMI of <23). The relationship between
degree of overweight and the development of CHD may be modified by age,

sex, body fat distribution, degree of fithess and ethnicity (Lee et al., 1999).

Obesity also contributes to the development of congestive heart failure
through its relationship to systemic and in normotensive and hypertensive
obese patients, through increases in stroke volume and cardiac output along
with diastolic dysfunction (Mahajan and Bermingham, 2004 and Sower, 1995).
In patients with severe obesity, dialated cardio myopathy may lead to sudden

death through predisposition to arrhythmias (Eckel, 1997).

The third edition of the Dietary Guidelines for Americans published in
1990 used an age-adjusted BMI cut off for over weight with a lower limit of 27
in adults aged 35 years or older. This adjustment was based on life insurance
data showing that the BMI associated with minimum mortality rate increased
with increasing age (Bray, 1998). Evidences indicated that dyslipidemia,
smoking, obesity, and hyperglycemia are closely related to fatty streaks in the
second decade of life and the same risk factors, along with hypertension, are

associated with plaques in the third decade of life (McGill et al., 2000).
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Ample evidences suggested that the presence of excess fat in the
abdomen in proportion to total body fat is an independent predictor of CHD
(Rexrode et al., 1998). Only recently, however has prospective evidence been
provided that shows the abdominal obesity is associated with the accelerated
progression of carotid atherosclerosis in men, independent of overall obesity
and other risk factors and after only four years of follow up (Lakka et al.,

2001).

The modifiable factors that were associated with changes in android
obesity include generalized obesity, physical activity and cigarette smoking
(Kahn et al., 1997). Android obesity is a risk factor for the development of type
2 diabetes, stroke, CHD and total mortality, independent of and additive to

total obesity (Montague and O’ Rahilly 2000 and Ward et al., 1994).

This relationship is significant in subjects with abdominal obesity and
LDL cholesterol levels of more than or equal to 3.8 mmol per liter or serum
apolipoprotein B levels of more than or equal to 1.01 gm per liter (Lakka et
al.,2001). The abdominal distribution of body fat is associated with increased
plasma levels of fibrinogen and factor VII, greater factor VIII C coagulant
activities, in elevated tissue plasminogen activator antigen levels, and higher
plasminogen  activator inhibitor-1 antigen levels and activity (Svendsen et
al., 1996,). This hyper coagulable state that accompanies excessive central
fat deposition may also be associated with left ventricular diastolic function

and impaired endothelial function (Hashimoto et al., 1998).
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The lower cut off waist circumference recommended by WHO (2000)
for Asians was less than 90 cm for men and less than 80 cm for women and
waist to hip ratio( WHR) as suggested by Willett et al. (1999) as less than

0.95 in males and less than 0. 80 in females.

The waist to hip ratio (WHR) is often used as an indicator of abdominal
fat mass; this ratio is difficult to interpret biologically because the waist and hip
circumference measures are reflective of different anatomical entities. The
waist circumference measures both visceral and subcutaneous fat, whereas
the hip circumference includes fat mass, lean muscle mass and skeletal
frame. The waist circumference contributes less error than does the WHR
because the former is a single measurement (Molarius and Seidel,1998).
However long term follow up studies have shown that high WHR (>1.0 in men
and >0.8 in women) is associated with increased morbidity and mortality for
several chronic diseases such as myocardial infarction, stroke, diabetes and
cancer in both genders (Mahajan and Bermingham, 2004 and Lapidus et al.,

1984).

Visceral adiposity increases the risk for hyperinsulinemia and glucose
intolerance at a given BMI (Despres, 2001). However, the waist circumference
cut off loses predictive power in patients with a BMI of more than or equal to

35 Kg/m2 (Lemieux et al., 2000).
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Hypertension:

Hypertension is a common risk factor of coronary artery disease
(Kasliwal et al.,2006 ;Goel et al.,2003;Srinivasan and Satyamurthy,2002 and
Jha et al. ,1993).A general definition of hypertension is a systolic blood
pressure of 140 mm Hg or higher or a diastolic blood pressure of 90 mm Hg
or higher or both ( Sadikot, 2006; Sharma et al., 2006; Krummel, 2004;

Zodpey et al., 1998 and JNC VI, 1997).

Blood pressure is a function of cardiac out put multiplied by the
peripheral resistance (the resistance in the blood vessels to the flow of blood).
The diameter of the blood vessel markedly affects blood flow. When the
diameter is decreased (as in atherosclerosis), resistance and blood pressure

increase (Krummel, 2004).

Cardiovascular disease may develop from direct effects of
hypertension independent of the effects of atherothrombosis. Chronic
increase of blood pressure is known to induce structural alterations in
vasculature and in other organs. Thus, increasing levels of blood pressure or
greater duration of hypertension can lead progressively to atherosclerosis with
increased stress on the myocardium caused by lack of aortic compliance
(Hopkins, 1992). Hypertension is a strong risk factor for cardiac and blood
vessel damage and is associated with high morbidity and mortality
(Gafoorunissa and Krishnaswamy, 2000). About 50 percent of first myocardial
infarction patients have blood pressure higher than 160/90 mm of Hg (AHA,

2001).
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Dietary salt intake also plays a critical role in regulating blood pressure
and population with low salt intake, all other things being equal, have a lower
average blood pressure level. In countries such as Lithuania, over 40 percent
of adult men in rural areas are hypertensive warrants further studies on salt
intake in the region and renewed emphasis on controlling hypertension by

lowering salt intake to less than 5 g/day (Papas, 1998).

High blood pressure is estimated to cause 7.1 million deaths annually
accounting for 13 percent of all deaths globally (WHO, 2002). About 15 to
37percent of the adult population worldwide is afflicted with hypertension in
the year 2000, a figure that is projected to increase to 29.20 percent by the
year 2025 (Keamey et al., 2005). African Americans have a higher prevalence
of hypertension in the world (37% of men; 37% of women) compared to non-

Hispanic whites (25% of men; 21% of women).

Based on the available data, it is estimated that there are nearly 20
million hypertensives and 15 million cases of CHD in India (ICMR, 1992).
Prevalence of hypertension is increasing in urban population, as compared to
rural population (Gupta, 2004). Though the prevalence of hypertension in
India has been reported to vary regionally, recent pooled analysis of several
epidemiological studies in India suggest that hypertension is present in 25
percent adults in the urban areas, and ten percent of the individuals in rural
areas (Gupta, 2004). The same study estimated that there were about 66

million hypertensives in India (32 million rural and 34 million urban). In
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metropolitan cities the prevalence is as high as 11 percent to 27 percent

(Gupta, 1997).

Gupta (2004) reported that hypertension is directly responsible for 24
percent of all CHD deaths in India. Gupta (2000) also reported a high
prevalence of hypertension among urban adults including 36 percent of men
and 37 percent women in Jaipur, 44 percent men and 45 percent women in

Mumbai, 31 percent men, 36 percent women in Thiruvananthapuram.

These findings are in contrast to earlier studies conducted about 50 to
60 years ago, in which prevalence was one to four percent using older
definitions (Gupta, 1997). Studies by Sharma et al. (2006) and Thankappan et
al.(2006) negate the impact of affluence and family size and suggest that

hypertension is equally prevalent in rich and poor.

In India the state Kerala is in an advanced stage of epidemiological
transition compared to other states (Kutty, 2003). In a five city comparative
study evaluating hypertension prevalence among women in the age group of
20 to 64 vyears, prevalence was reported to be the highest in
Thiruananthapuram, the capital city of Kerala state (Singh et al., 1998). A
study by Zacharia et al. (2003) also showed that the middle aged population
in Thiruvananthapuram city had a very high prevalence of hypertension
(54.2%). Another study of the elderly populations in Kerala and Maharashtra
states of India, and Dhaka of Bangladesh reported a very high prevalence
(55%)of hypertension both in urban and rural Kerala (WHO, 2001). With

aging, the prevalence of high blood pressure increases (Krummel, 2004 and
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Srinivasan and Satyamurthy, 2002). Before the age of 55, more men than
women have high blood pressure. After age 65, the rates of high blood
pressure in women in each racial group surpasses those of the men in their
group. As the prevalence of hypertension rises with increasing age, more than
half the older adult population (65 years of age and older) in any racial group

has hypertension (Krummel, 2004).

A multicentric study covering five cities in India showed only age,
obesity, BMI, and high socio-economic status to be the significant predictors
of hypertension (Singh et al., 1997). A study conducted in a large town of
eastern India, reported that old age, high BMI, and vegetarian diet are
important predictors of hypertension (Das et al., 2005). But in a south Indian
city, Shanthirini et al.(2003) found only the age and BMI as predictors of

hypertension.

Even in early days, MacMohan et al. (1990) found that CHD is strongly
and positively associated with blood pressure in a graded, independent, and
consistent pattern, as shown in a meta analysis of nine major prospective
studies. The Antihypertensive and Lipid — Lowering Treatment to Prevent
Heart Attack Trial (ALLHAT, 2002) study clearly showed the benefit of
antihypertensive treatment in subjects with other CHD risk factors. Their
results established hypertension as a major, casual risk factor for CHD. In the
Multiple Risk factor Intervention Trial (MRFIT), a six year follow up of 356,222
middle aged men showed that 32 percent of all CHD deaths could be

attributed to diastolic blood pressure greater than 80 mmHg and 42 percent
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could be attributed to systolic blood pressure greater than 120 mmHg

(Stamler, 1993).

Diabetes:

According to Franz (2004), diabetes mellitus is a group of diseases
characterised by high blood glucose concentrations resulting from defects in
insulin secretion, insulin action or both. Diabetes prevalence increases with
increasing age, affecting 18.4 percent of those in 65 years of age or older
(ADA, 2001). According to American Diabetic Association (2002) and WHO
(1999) the criterion for diagnosis of diabetes mellitus is fasting plasma
glucose equal to or greater than 126 mg per dl. or the two hour blood sugar as
200 mg per dl. Prolonged exposure to hyperglycemia is currently recognized
as the primary casual factor in the pathogenesis of diabetic complications
(Grundy et al., 1999). Both type | and type 2 diabetes are powerful and

independent risk factors for CHD (Aronson and Rayfield, 2005).

Type 1 diabetes accounts for five percent to ten percent of all
diagnosed cases of diabetes. Persons with type 1 diabetes are dependent on
exogenous insulin to prevent ketoacidosis and death. Type 2 diabetes may
account for 90 percent to 95 percent of all diagnosed cases of diabetes and is
a progressive disease that, in many cases, is present long before it is
diagnosed. Although undiagnosed, these individuals are at increased risk of

developing macro vascular and micro vascular complications (Franz, 2004).
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In individuals who are genetically prone to the development of type 2
diabetes, insulin resistance is the earliest detectable metabolic defect and can
occur 15 to 25 years or more before the clinical onset of diabetes. It has been
demonstrated that hyperinsulinaemia is associated with abdominal obesity,
hyper triglyceridemia, reduced concentrations of HDL cholesterol and
hypertension. This constellation of features is described as “syndrome X or
metabolic syndrome ”(Misra, 2003;Misra, 1998; Zodpey et al., 1998 and
Reaven and Laws, 1994). ’Atherogenic dyslipidemia’ is associated with
metabolic syndrome and may be responsible for accelerated atherosclerosis

(Grundy, 1998).

Current estimates of WHO indicated that about 150 million people have
type 2 diabetes globally and this figure is expected to double by 2025
(Campbell, 2002 and Zimmet et al., 2001 and King et al., 1998). According to
WHO by the year 2010 there are likely to be 25 million individuals in India with
type 2 diabetes and by the year 2025 India will harbor the largest population
of diabetic individuals in the world (King et al., 1998). The prevalence of
diabetes mellitus as stated by Enas et al. (1998) is about 20 percent in the
middle age and additional 20 percent may be having impaired glucose
tolerance, even moderate elevation of glucose in Indians is associated with
increased risk of CHD. The primary importance of the metabolic syndrome
(diabetes) as highlighted by Isomaa et al.(2001) was that each of its
components is an established risk factor for CHD. Alone, each component of
the cluster conveys increased CHD risk; but as a combination, they become

even more powerful.

Review of Literature - 4]



The relative risk of CHD is three to four folds in diabetics (Stamler et
al.,1993). Impaired glucose tolerance doubles the occurrence of CAD in men
and triples or quadruples the risk in women particularly prior to age of 50
years (Wasir et al., 1991). According to Kleinman(1988) about 75 percent of
mortality among diabetic men, and 57 percent among diabetic women, is
attributable to cardio vascular disease deaths. The increase in coronary risk
associated with diabetes is much greater for woman than for men (Huxley et
al., 2007; Gu et al.,, 1999 and Connor et al., 1991). It is now clear that, in
addition to being associated with an increased prevalence of hypertension
and dyslipidemia, the elevated blood sugar levels characteristic of diabetes is
itself associated with an increased risk for cardio vascular disease (Goel et

al., 2003 and Grundy, 1999).

Where as Singh et al. (1997) observed that hypertension and CHD
were significantly more frequent among subjects with diabetes compared to
non-diabetes. Pacheco et al. (2002) reported that the prevalence of
hypertension in the diabetic population is 1.5 to three times greater than that
of non-diabetic age matched group. Serious cardiovascular events as
reported by Stamler et al. (1993) are more than twice as likely in patients with
both diabetes and hypertension than in patients with either disease alone.
Excess body weight and obesity, central obesity, sedentary life style, higher
visible fat intake (>25g/day) and social class 1-3 (higher and middle) were

significantly associated with diabetes (Singh et al., 1997).
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Dietary Pattern:

Diet plays an important role in maintaining ideal body weight, body fat
and normal levels of lipids. The control of these parameters helps in the
prevention of obesity, hypertension, hyperlipidemia, which in turn are
independent diet related risk factor for thrombosis. Improper dietary practices
can also trigger underlying genetic tendencies towards thrombosis

(Ghafoorunnissa, 1996).

The role of diet in promoting health and preventing disease is difficult to
elucidate, due to it's complex network of foods and nutrients. Besides total
energy intake, dietary composition is probably the most important
discriminator within and between populations. Dietary composition is reflected
in dietary patterns (Michels et al., 2005). The association between diet and
cardiovascular diseases has been indisputably shown in numerous studies
(WHO, 2005). Dietary pattern analysis may prove an informative addition in
that it more fully captures the effect of total dietary behaviour in disease

etiology (Jacobs and Steffen, 2003).

Many prospective cohort studies have examined the association
between intake of individual nutrients or foods and risk of CHD, but few have
evaluated the relation of overall dietary patterns, to the risk. Conceptually,
examination of overall dietary patterns would more closely parallel the real
world, where people do not eat isolated nutrients but rather meals consisting
of a variety of foods with complex combinations of nutrients that may be

interactive or synergistic. Studies of individual foods or nutrients can be
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difficult to interpret because of strong correlations among them. In dietary
pattern analysis, the overall 26.4 percent (972 million) of the adult world
population collinearity of nutrients or foods can be used to advantage,
because patterns are characterized on the basis of habitual food use (Wirfalt
et al., 2001). Dietary pattern analysis according to Appel et al. (1997) is
potentially useful in making dietary recommendations because overall dietary
patterns might be easy for the public to interpret or translate into diets. It was
also observed in clinical studies that changes in dietary pattern appeared to
be more effective in lowering blood pressure than was supplementation with
single nutrients. Dietary patterns are likely to vary by sex, socio-economic
status, ethnic group and culture (Hu et al., 1999). Many risk factors for CHD,
including high blood cholesterol, hypertension, obesity and diabetes are
substantially influenced by dietary factors. Because these risk factors are

modifiable, primary preventive efforts hold much promise (Rajaram, 2003).

Vegetarian dietary practices have been associated with a reduction in
many chronic diseases, including cardiovascular disease. (Thorogood et al.,
1990). A healthy vegetarian diet is characterised by more frequent
consumption of fruits and vegetables, whole grains, legumes, and nuts,
resulting in higher intakes of dietary fibre, antioxidants, and phytochemicals .
Compared with non vegetarian diets, plant based diets are generally low in
fat. So these plant foods and nutrients influence IHD (Ischemic Heart
Disease) risk factors such as blood lipids, lipoproteins, blood pressure, and
lipid per-oxidation, thereby reducing the overall mortality from IHD (Rajaram,

2003).
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Frequent consumption of foods rich in phytochemicals such as allicin,
polyphenols, isoflavones, and anthocyanins is associated with reduced
incidence of CHD (Wan et al.,, 2001). Some foods that contain significant
amounts of these phytochemicals and have been investigated in human
studies included garlic (allicin), cocoa (polyphenols), soy (isoflavones), red
wine and grape juice (anthocyamins). These foods are known to favorably
alter some cardio vascular risk factors and thereby decrease the incidence of

CHD.

» Dietary Fat

Ninety years of consistent scientific research indicated that the dietary
fat is the most crucial factor in the causation of CHD. Diet has an important
role in maintaining ideal body weight; body fat and normal levels of lipids

(Krauss, 2005; WHO, 2005 and Ghafoorunnissa and Krishnaswamy, 2000).

Previous studies clearly indicated that nutritional factors appear to be
important in the pathogenesis of CHD. The role of dietary fat in causing higher
body fat content and also increased prevalence of CHD have been described
in Indians (Heller et al., 1998). Prevalence of diabetes mellitus and
dislipidemia in various subsets of Indian patients correlates with omega six to
omega three ratio in dietary lipids (Wahlquist and Dalais, 1997). Correction of
faulty fat intake reverses the disease process (Singh et al., 1999).
Ghafoorunissa and Krishnaswamy (2000) also emphasized that an opportune
modification in dietary fat and fatty acids can bring about regression of

pathological process.
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Several factors determine fat intake by the Indian population. First, fat
intake is income dependent and there are regional preferences in both the

quality and type of fat consumed (Vinodini et al., 1993).

Cost and advertisements claiming cholesterol lowering potential of oils
influence the choice of oil in the urban middle and high-income groups.
Vanaspathi consumption is more common in Northern Sates. It is widely used
in confectionary, bakery and in ready to eat foods (Katan, 2000). Purchased
ghee as well as that made at home from milk contributes to its high
consumption in urban middle and high-income groups (Gujarat Co-operative

Milk Marketing Federation, 1993).

Vegetable oil used in cooking constitutes about 80 percent of visible fat
consumption; vanaspathi and ghee are the other sources. Three major factors
determine the quantity of visible fat intake by the Indian populations: (1) state
wise culinary habits (2) income and (3) living in metropolitan cities, which
leads to higher consumption. The vegetable oil chosen for cooking is
generally single oil especially in rural areas and the choice varies region wise

(Singh and Mulukuntia, 1996).

The invisible fats present in the foodstuffs also need to be accounted.
Two thirds of the fat present in cereals and millets are in the bound and
structural forms (Ghafoorunissa, 1989). Studies in rats, however have
demonstrated that bound and structural fat in rice are biologically available

(Ghafoorunissa, 1990).
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Several studies were conducted on the fat intake on the incidence of
CHD .In the early 1990s, a study by Browner (1991) in United States
suggested that reducing fat consumption from 37 percent of energy intake to
30 percent would prevent two percent deaths from CVD primarily among
people older than 65 years. Later Willett (2000) suggested that replacing
saturated and trans-fatty acids in the diet with monounsaturated fat could be
more important for preventing CHD than reducing the total amount of fat
consumed. For example, replacing six percent of energy intake from
predominantly animal fat with monounsaturated fat could potentially reduce

CHD by six to eight percent.

Literature also reveals that there has been an increasing trend of
replacing traditional cooking fats condemned to be atherogenic with refined
vegetable oils promoted as “Heart-friendly” because of their PUFA content.
Inspite of the use of such fats, the prevalence of the diseases is steadily

increasing to almost epidemic proportions (Mehta, 2004).

Compelling evidences from epidemiological and clinical studies also
indicated that types of fat are more important than total amount of fat in the
diet in determining risk of CAD. Using fourteen year follow up data from the
Nurses Health study, Hu et al. (1997) found a weak positive association
between saturated fat intake and risk of CAD but a significant and strong
positive association with intake of trans fatty acids. In the Nurses Health
study, (Hu et al., 1997) after other fats were adjusted for monounsaturated fat

intake, it was inversely associated with risk of CHD, although the association
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was weaker than that for polyunsaturated fat. In metabolic studies, replacing
carbohydrates with mono unsaturated fat raised HDL without affecting LDL
(Mensink et al., 1992). This replacement also improved glucose tolerance and
insulin sensitivity among patients with diabetes mellitus. In addition,
monounsaturated fat is resistant to oxidative modification (Parthasarathy et

al., 1990)

In this context the controversy pointed out by Bhatnagar et al. (1995)
regarding the role of dietary fat intake and serum cholesterol level in the
etiology of CAD in Indians is of interest. In India saturated fat intake may be
associated with CHD in higher social class (Singh et al., 1995). It seems that
the amount of total and saturated fat and dietary cholesterol consumed by
Indian urbans is much lower than that reported for developed countries.
However, the serum cholesterol of Indian urbans is not proportionately lower
compared to serum cholesterol level in these countries (Kamath et al., 1999).
Similar disparity in dietary intake and serum cholesterol levels has been
observed in Hong Kong, among Chinese children, which may be due to
possible genetic difference in the efficiency of handling dietary fat. Such
genetic difference in handling of nutrients may be manifestation of the thrifty
phenotype, which may be developed due to genetic and metabolic
adaptations during scarcity or during poor nutrition in foetal life and infancy

(Berenson et al., 1998).
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> Fatty acids

Several studies have illustrated how diet alters serum cholesterol
levels. In the seven country study, mean concentrations of cholesterol of
each group were highly correlated with percentage of energy derived from
saturated fatty acids, and even more strikingly related to a formula which also

took into account the intake of PUFA'S (Keys, 1980).

The saturated fatty acids in the diet and not the dietary cholesterol are
the primary inducers of increases in LDL cholesterol in the blood. These
saturated fatty acids vary markedly in their effects. Myristic acid, largely
derived from milk fat, is the major stimulus for the increased serum levels of
LDL. Lauric acid, present in fat and oil from tropical plants and in milk in
moderate amounts and palmitic acid, present in animal fat and tropical plant
fat and oil are strong stimulators of raising LDL levels. A major saturated fat,
stearic acid, present in beef and lard does not increase serum LDL cholesterol
levels (Muller, 2001). A relationship between intake of milk fat and the
prevalence of CHD in European countries has been shown repeatedly the
powerful effect of myristic acid in milk fat. The studies showed that the
substantial fall in CHD rates is predominantly explained by a fifteen percent
fall in average serum cholesterol levels as the consumption of milk fat-in milk,
butter and milk products-drops (Renauds and Lanzmann, 2002 and WHO,
1999). The WHOQO's population nutrient goals recommends to restrict the intake
of saturated fatty acids to less than ten percent, of daily energy intake and

less than seven percent for high risk groups. Within these limits, the intake of
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foods rich in myristic and palmitic acids should be replaced by fats with a
lower content of these particular fatty acids. The amount and quality of fat
supply has to be considered keeping in mind the need to meet energy

requirements (WHO, 2005).

The new chemical species of trans- fatty acids produced by
hydrogenation have multiple, unusual structures and have been shown to
induce deleterious increases in LDL cholesterol levels and decreases in HDL
cholesterol levels (Krummel, 2004). Trans fatty acids are geometrical isomers
of cis-unsaturated fatty acids that adapt a saturated fatty acid like
configuration. Partial hydrogenation, the process used to increase the shelf
life of polyunsaturated fatty acids (PUFAs) creates trans fatty acids and also
removes the critical double bonds in essential fatty acids necessary for the
action (WHO, 2005). Metabolic studies have demonstrated that trans fatty
acids render the plasma lipid profile even more atherogenic than saturated
fatty acids, by not only elevating LDL cholesterol to similar levels but also by
decreasing HDL cholesterol (Katan, 2000). Garcia et al. (2005) also observed
a positive relationship between the consumption of trans fat and the
development of endothelial dysfunction, a precursor of atherosclerosis. The
epidemic of CHD over the last 70 to 80 years can be attributed to increased
intake of both saturated and trans-fatty acids, so WHO (2005) recommends

that these fatty acids constitute less than one percent of total energy intake.

Poly unsaturated fatty acid (PUFA) is important for several diversified

physiological functions (Vinodini et al., 1993). Linoleic (LA) and alpha
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Linolenic(ALNA) are metabolised by the same enzymes to long chain n6
PUFA The conversion of ALNA to long chain n-3PUFA is slow due to
competitive interactions in the metabolism of LA and ALNA (Simopoulos
,1988). Diet should provide an adequate intake of PUFA’s, i.e. in the range six
to ten percent of daily energy intake. There should also be an optimal balance
between intake of n-6 PUFA’s and n-3 PUFAs,i.e. five to eight percent and

one to two percent of daily energy intake, respectively (WHO,2005).

In addition omega-3 polyunsaturated fats reduce the clotting tendency
of blood and further minimize the thrombotic processes that are part of
mechanisms underlying the development of CHD (Yochum et al. 1999). Low
intake of polyunsaturated fat is linked to a much higher rate of sudden cardiac
death. Various careful placebo- controlled randomized trails have shown a
major reduction in the likelihood of sudden death from CHD when intakes of
these fatty acids are increased, either by consumption of fatty fish twice
weekly, the provision of fish oils or the inclusion of Mediterranean-type diet

rich in nuts and fish (Toobert et al., 2003).

Monounsaturated fatty acids, such as those found in olive oil and
rapeseed oil have a neutral effect on serum cholesterol levels (WHO, 2003).
An increased intake of these fatty acids raises the level of the beneficial HDL
cholesterol and reduces the circulatory fatty acids in the form of triglycerides,
which are an independent risk factor of CHD (Yochum et al., 1999). Intake of

oleic acid, a monounsaturated fatty acid, should make up the rest of daily
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energy intake from fats, to give a daily total fat intake ranging from 15 percent

upto 30 percent of daily energy intake (WHO, 2005).

These goals can be met by limiting the intake of fat from dairy and
meat sources, avoiding the use of hydrogenated oils and fats in cooking and
manufacture of food products, using appropriate edible vegetable oils in small
amounts. Preferences should be given to food preparation practices that

employ non frying methods (WHO, 2005).

» Dietary cholesterol

Cholesterol in the blood is derived from two sources: diet and
endogenous synthesis. Diary fat and meat are major dietary sources. Egg
yolk is particularly rich in cholesterol but unlike diary products and meat does
not provide saturated fatty acids (WHO, 2005). Although dietary cholesterol
raises plasma cholesterol levels (Krummel, 2004 and Hopkins, 1992),
observational evidence for an association of dietary cholesterol intake with

CHD is contradictory (Hu, 1999).

In addition to the effects of dietary cholesterol alone on serum lipids,
dietary SFAs and cholesterol have a synergistic effect on LDL cholesterol
level. Together they decrease LDL receptor synthesis and activity, increase all
lipoproteins (Etherton, 1988). The intake of cholesterol has generally been
positively related to the risk of CHD after adjusting for other risk factors, such
as age, blood pressure, serum cholesterol level and cigarette smoking

(Krummel, 2004).
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» Fish and fish oil

There is strong evidence that consumption of fish, especially those
species with high content of omega-3 fatty acids, confers protection from
ischemic heart disease (Etherton et al., 2002 and Marckmann and Gronbaek,
1999) and that this relationship is particularly strong for CHD mortality and
sudden cardiac death, which has been reported to be on an average 52
percent lower in men consuming fish at least once weekly versus men

consuming less (Albert et al., 1998).

Although fish have a number of important nutritive qualities, it is likely
that their major cardiovascular benefit is due to their content of omega-3 fatty
acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)
(equivalent to one portion of fatty fish per week) was associated with a 50
percent lower incidence of primary cardiac arrest compared with individuals
consuming no fish (Albert et al., 2002). This effect appears to be related to
enrichment of membrane phospholipids with omega-3 fatty acids and a
resulting reduction in risk for abnormal cardiac conductivity (Siscovick et al.,
2000). Other properties of these fatty acids that may benefit risk for CHD
include anteplatelet and antiinflamatory effects, as well as reduction in plasma

triglycerides at higher doses (Etherton et al., 2002).

Based on these studies, as well as results of interventional trials with
omega-3 fatty acids, the American Heart Association (AHA,) recommended
consumption of two portions of fish per week particularly those fish rich in

omega-3 fatty acids (eg. salmon, mackerel. tuna, sword fish, herring,
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sardines, lake trout). Because these fish (particularly predatory fish such as
sword fish and some type of tuna) can contain significant quantities of
contaminants including methyl mercury, polychlorinated biphenyls, and dioxin,
the U.S. Environmental Protection Agency and the U.S. Food and Drug
Administration (FDA) have provided guidelines for maximal intakes, an issue
of particular concern for children and women of child bearing age. In most
cases, however the recommendation of two portions per week falls within the

guidelines (Krauss, 2005).

» Vegetables and Fruits:

The more that people consume a variety of fruits and vegetables, the
stronger the protection against CHD (WHO, 2005). Many ecological studies in
countries and regions of low fruits and vegetable consumption have shown
higher rates of CHD than in places where the intakes of fruits and /or
vegetables are high (Ness and Powles, 1996). A detailed analysis of the
geographical distribution of mortality for CHD within Albania by Gjonca and
Bobak (1997) indicated that it was lowest in Southwest, where most of olive
oil, fruits and vegetables are produced and consumed. They also reported
that diet is the most plausible explanation for this paradox of high life
expectancy in a poor country; low consumption of total energy, meat, and milk
products but high consumption of fruits, vegetables and complex

carbohydrate decrease the risk of CHD.

The American Heart Association and other national agencies therefore

recommended a diet that includes greater than five serving of fruit and
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vegetable (including berries, green leafy vegetables and cruciferous
vegetables and legumes) daily. These recommendations are also based
primarily on the belief that fruit and vegetable intake may reduce CHD risk
through the beneficial combination of micronutrients, antioxidants,
phytochemicals and fibre in these foods. These beliefs have led to the
investigation of individual components of fruit and vegetable as potential
preventive agents against cardio vascular diseases. Several studies relating
these constituents of fruit and vegetable intake to cardiovascular disease risk
found that higher intake of dietary fibre, folate or antioxidants are associated

with lower risk (Law and Morris, 1998).

Significant contribution of dietary essentials through fruits and
vegetables have been emphasized by many authors. Fruits and vegetables
according to Zantonski (1998) are rich in dietary fibre and contain 100
compounds that may be responsible for their protective effects. These
include antioxidants such as vitamin C, E, carotenoids, flavoroids, folic acid,
potassium, magnesium and non-nutritive bioactive constituents such as
phytoestrogens and other phytochemicals. Fruits and vegetables contain fibre
and micronutrients which can reduce the risk of CHD (WHO, 2005; Law and
Morris, 1998 and Rimm et al., 1996) and may account for some of the health
inequalities between socio-economic classes, in addition to the traditional
nutritional risk factors influencing lipid metabolism and there by the risk of
CHD. Brown et al. (1999) reported that a high content of soluble dietary fibre
in the diet have a cholesterol lowering effect. Fruit and vegetables are rich in

dietary fibre, which has been shown to decrease LDL concentrations (Stone,
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2001). According to Judd and Truswell (1985) soluble fibre may act like the
lipid lowering drug cholestyramine and promote sterol excretion as well as
LDL receptor mediated removal. Insoluble fibre does not influence lipid

metabolism to any appreciable extent.

A study of vegetarians, vegans, fish eaters (who do not eat meat) and
omnivores in Britain has enabled lipid levels to be examined over a wide
range of intakes within a single population, and revealed an association
between total and LDL cholesterol and intakes of SFA’s. Cholesterol had an
inverse association between these lipid measurements and PUFA’'s and

dietary fibre (Thorogood et al., 1990).

The effect of fruits and vegetable consumption on CHD was further
studied. The estimates showed that a mean increase intake of 150g per day
could reduce the risk of mortality from CHD by 20 to 40 percent from stroke by
up to 25 percent and from CVD by six to twenty two percent; the lowest
estimates account for the impact of smoking and heavy drinking (Klerk, 1998).
Raising fruit and vegetable intake is known to reduce blood pressure and
serum cholesterol levels, the increased plasma antioxidants possibly

preventing lipid peroxidation of LDL cholesterol (Zantonski, 1998)

> Nuts

Several studies have indicated an association of nut consumption with
reduced cardiovascular disease risk (Albert et al.,2002;Sabate,1999 and Hu

et al.,1998). Women who consumed five ounce of nuts per week had a 35
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percent lower risk of nonfatal myocardial infarction compared to those eating
less than one ounce per month (Hu et al., 1998), while men who consumed
nuts twice per week or more had a 47 percent reduction in risk for sudden
cardiac death and a 30 percent reduction in total coronary heart disease
mortality compared with those who rarely or never consume nuts (Albert et

al.,2002).

Nuts are good sources of monounsaturated fatty acids, fiber, minerals
and flavinoids. Walnuts are particularly rich in polyunsaturated fatty acids
such as linoleic(LA) and alpha-linilenic(ALNA) acid. Studies of almond intake
have indicated beneficial effects on plasma lipoproteins (Jenkins et al., 2002)
but comparisons with the effects of other nuts have not been reported

(Krauss, 2005).

» Carbohydrate :

Though the association between dietary fat intake and CHD is well
established, the role of dietary carbohydrate is less clear. Murray and Lopez
(1997) is also of the opinion that the role of dietary carbohydrate is less well
recognized, although the American Nurses study reported that diet with high
glycemic index increase the risk of CHD. Other studies have shown that such
diets increase the risk of NIDDM -Type 2 Diabetes (Liu et al., 1998). Generally
high carbohydrate diets, especially diets high in sugars have been associated

with cardiovascular disease (AHA, 2000 and Parks and Hellerstien, 2000).
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As stated by All India Heart Foundation (AIHF, 1999) there are
certain subsets of carbohydrate, which have a higher glycemic index and are
associated with low HDL cholesterol concentration. The Glycemic index (Gl)
is the area of the blood glucose curve produced by a certain food, expressed
as a percentage of the area produced by the same amount of carbohydrates
eaten as glucose or white bread. The dietary Gl was positively associated
with risk of CHD in a large prospective study, the Nurses Health Study. It was
concluded that people whose dietary carbohydrates had a low Gl had higher
concentration of HDL Cholesterol than did other groups, independent of other

factors (Jeppersen et al.,1998).

At the same time a study by Liu (1998) has shown that high glycemic
load does not appear to affect risk of CHD among women with low BMI's
(<23). This finding may partly explain why some populations, such as those in
rural China, have low rates of CHD despite high carbohydrate intakes.
Traditionally, these populations consume carbohydrates in less refined forms,
have high amounts of physical activity, and have a low prevalence of obesity.
These factors can improve insulin sensitivity and may lead to greater
tolerance of a relatively high glycemic load. High glycemic index
carbohydrates are characterized by rapid absorption and increased post-
prandial glucose and insulin responses reported Wolever (1990). Low insulin

sensitivity, like low HDL cholesterol concentration, is associated with CHD.

However an exhaustive review published by Parks and Hellerstien

(2000) on carbohydrate induced hypertriglyceredemia concluded that if the
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carbohydrate content of a high carbohydrate diet is made up primarily of
monosaccharides, particularly fructose, the ensuing hypertriglyceredemia is
more extreme than if oligo and polysaccharides are consumed. Purified diets,
whether based on starch or monosaccharides, induce hypertriglyceredemia
more readily than do diets higher in fibre in which most of the carbohydrate is

derived from unprocessed whole foods.

Personal habits and lifestyle:

»  Smoking

Tobacco smoking is “the most important of the known modifiable risk
factors for CHD”(McGill and McMahan, 2005; Pradeepkumar et al., 2005;
WHO, 2005; Bazzano, 2003 and Zodpey et al., 1998). Smoking accelerates
atherogenesis and increases risk for manifestation of CHD. Heart disease is
strongly associated with tobacco use (Rani et al., 2003; Shimkhada and

Peabody, 2003 and Gupta et al., 1997).

According to the Indian Council of Medical Research (ICMR), in India
each year nearly 4.5 million develop heart disease and 3.9 million develop
chronic obstructive lung disease as a result of tobacco consumption (Pai,
2001; Kumar, 2000 and ICMR, 1992). In India, tobacco is smoked both as
cigarettes and beedies (Pais et al., 2001). Beedi is a hand rolled tobacco leaf
of 4.0-7.5 cm containing 0.15-0.25 g of tobacco (Gupta et al., 2005). Taking a

conservative estimate of a two-fold risk of smokers developing CHD, the
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number of cases attributable to smoking would be nearly 21 percent or 1.3

million of prevalent CHD (ICMR, 1992).

The earliest data on tobacco use in Kerala comes from a multicentre
study in 1969, which included the Ernakulam district of Kerala. Mehta et al.
(1969) reported that there was a 22 percent prevalence of current smoking
among men and 0.4 percent among women equal to or greater than 15 years
of age. During a ten-year follow up study, a five percent increase in tobacco
use was reported (Gupta et al.,, 1980). Another study in Thiruananthapuram
district in 1995 reported a prevalence of 50.1 percent for current smoking
among men and 1.7 percent among women 35 years and more of age
(Sankaranarayanan et al., 2000). The fiftieth National Sample Survey (NSS,
1998) conducted in Kerala in 1993-1994 reported that the prevalence of
smoking was 31.6 percent among men and 0.6 percent among women 15
years and more of age. Data from the National Family Health Survey (NFHS,
2001), a cross sectional survey done in 1998-1999 among a sample of 2834
Kerala households reported that the current smoking prevalence for men was

28 percent and for women less than one percent.

Smoking was independently associated with four-fold risk of AMI with a
clear dose effect (Pais et al., 1996). A study among southern India estimates
that 70 lakhs death per year in India as a result of smoking (Gajalakshmi et
al., 2003). It is estimated that 60 percent of patients below 40 years of age
with heart disease use tobacco (Gupta et al., 1997). Smoking is of particular

concern for patients with diabetes and hypertension (Sacco et al., 1999).
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Compared to men with less than 12 years of schooling, those with less than 5
years of schooling were seven times more likely to smoke (Pradeepkumar et
al., 2005). Krummel, (2004) also reported that smoking prevalence is higher in
persons with less than high school education (35%) compared to those with

college education (12%).

Smoking is associated with lower levels of HDLc, opined Rader (2005).
Clinically, smoking decreases HDL cholesterol (by an average of 6-8 mg/dl)
and increases VLDL cholesterol and blood sugar levels. After quitting, CHD
risk decreases by 50 percent and within 15 years the relative risk of CHD

mortality approaches that of a lifetime non-smoker (AHA, 2002).

> Alcoholism

Alcohol results in hypertriglyceridemia by providing an increased
energy intake, and also by stimulating hepatic synthesis (Banoona and Lieber,
1975). Moderate alcohol intake of one to two drinks daily protects against
CHD and ischemic stroke but increase the risk of sub-arachnoid hemorrhage
(Colditz, 1990). Significant alcohol use was defined as daily consumption of at
least one unit (equivalent to 300ml of beer and 30 ml of other spirits such as

whisky, rum, gin and vodka) (Baner;ji et al., 1999).

The benefit of light to moderate alcohol intake seems to be mediated
largely by a decrease in the risk of coronary mortality (Thunji, 1997).
However, the interactions of alcohol intake with serum cholesterol appear to

be unique. The CHD events rate was highest for non-drinkers and lowest for
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those taking one to six alcoholic beverages per week. High alcohol intake
was not protective when serum cholesterol was greater than 249 mg/dl.

“, "

Moreover for all serum cholesterol categories, alcohol had a “u” shaped
relationship with CHD events, with CHD events higher for both non-drinkers

and for those ingesting more than one alcoholic beverage per day.

Epidemiological studies have also supported this protective effect of
moderate alcohol consumption on the risk of CHD. Several studies have
demonstrated that beer as well as red wine has beneficial effects in protecting

against CHD (Brenner et al., 2001).

Bobak et al. (2000) in his study of beer drinkers, also found the lowest
risk of myocardial infarction among men who drank almost daily and who
drank four to nine liters of beer a week. They further observed that the
protective effect was lost in men who drank twice a day or more. This is

similar to result of studies of other beverages.

Moderate alcohol consumption, up to two drinks per day, was
significantly protective for stroke after adjustment for cardiac disease,
hypertension, diabetes, current smoking, body mass index and education

(Howard et al., 1998).

The association of alcohol intake to non-cardiovascular mortality is less
consistent ; risk possibly decrease with light to moderate intake but increases
sharply in heavy drinkers because of accidents, liver disease, and certain

cancers as stated by Longnecker and Enger (1996).
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> Reduced physical activity

An early study comparing the incidence of CHD among the London bus
drivers (sedentary) and conductors (active) suggested that the physical
activity protected men from CHD (Morris et al., 1953). Increased physical
activity and fithess are clearly associated with reductions in the risk of
cardiovascular disease, (Kraus et al., 2002; Zodpey et al., 1998; Singh et al.,
1995; Blair et al., 1995., Blair et al.,1989;, Leon et al.,1987 and Paffenbarger

et al.,1986)

Physical activity also contributes to maintain a lower blood pressure
through out life and to lowering the ratio of LDL to HDL cholesterol in the
blood. The benefits of physical activity explain its substantial importance in
limiting death and illness from CHD (WHO, 2005) Moderate physical activity
favorably affects HDL cholesterol concentration, blood pressure, body weight,
and insulin resistance mechanisms by which it may reduce CHD risk (McGill

and McMahan, 2005 and Krummel, 2004).

Opportunities for people to be physically active exist in the four major
domains of their day-to-day lives: at work; for transport (eg: walking or cycling
to work); in domestic duties and in leisure time or recreational activities.
Physical inactivity as defined by WHO (2002) is doing very little or no physical

activity in any of these domains.

Physical inactivity, or a low level of fitness, is an independent risk factor

for CHD and is estimated to cause, globally, about 22 percent of CHD (WHO,

Review of Literature - 63



2002). Twelve percent of all mortality in the United States is related to
sedentary people, who have twice the risk of developing CHD as do active
people (Powell, 1987). Despite the public health recommendations to increase
activity levels, 29 to 38 percent of adults in national surveys reported no
leisure time physical activity (Schoenborn and Barnes, 2002). In addition to its
possible role as a primary risk factor for the development of CHD, physical
inactivity may affect the secondary association of other cardiac risk factors
((Caspersen et al., 1991). The Framingham Offspring Study found that
patients who participated in at least one hour of conditioning activities per
week had an improved cardiac risk profile when HDL, heart rate, body mass

index, and tobacco use were analysed (Daneberg et al., 1989).

Moderate physical activity favorably affects HDL cholesterol
concentration, blood pressure, body weight, and insulin resistance,
mechanisms by which it may reduce CHD risk (Berlin and Colditz, 1990).
Physical activity may also protect one from myocardial infarction by improving
the efficacy of cardiac function(McGill and McMahan,2005). Even the
beginning of moderate physical activity in the middle age was associated with

less risk for CHD (Paffenbarger et al.,1993).

> Stress

According to Atwater and Duffy (1999), stress can be defined as one
pattern of responses an individual makes to stimulus-events that disturb his or
her equilibrium or exceeding copping abilities. A stressor is an environmental

condition or psychological factor that results in stress. In modern medicine,
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psychosomatic physicians have described links between stressful life events,
specific personality traits and the development of CHD and hypertension
(Katon et al., 1992) .As early as 1940’s Kemple (1945) found that coronary
patients can be characterised as aggressive, hostile, reactive, power and
prestige seeking and depend on external achievement for satisfaction and

security.

Evidence suggests that stress alters immune function, possibly
facilitating the development of cancer (Ursin, 1998).Sauter et al. (1998)
emphasized that anxiety, depression, neurosis, and alcohol and drug
problems are associated with stress . Stress contributes to the development
of heart and cerebro-vascular disease, hypertension, peptic ulcer and
inflammatory bowel diseases, and musculoskeletal problems (Uppaluri et al.,
2001;Sauter et al., 1998, Punnett and Bergqvist, 1997, Karasek and Theorell,

1996 and Schanll et al., 1994).

The harmful potential of emotional stress on the cardiovascular system
has been reviewed extensively (Rozanski et al., 1999 and Singh et al., 1999).
Constructs like "job strain"(Karasek and Theorell, 1996), "vital
exhaustion"(Kop, 1999), and low socio-economic status, the latter actually
referring to a wide range of socio-economic measures (Kaplan and Keil
,1993), have all been suggested as independent risk factors for cardiovascular

disease.

A behavioural style that has received much attention as a risk factor of

coronary heart disease is type A, coronary-prone behaviuor, characterized by
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a sense of competitiveness, time urgency, and over commitment. The primary
cardiovascular risk of the type A behaviour, and of its hostility-anger complex
in particular, may involve endothelial damage and presumably hemostatic
activation because of pronounced hemodynamic and neuro-endocrine
reactivity to environmental stressors in persons with high trait hostility and
anger (Suls et al.,1993). Despite substantial research since Friedman and
Rosenman (1974) originated the concept in the mid 1970’s no one has been
able to identify the precise aspects of the type A behaviour pattern that
engenders (provoke) the heart disease risk, and this concept is gradually

losing favour among researchers (Sauter et al., 1998).

Several studies have found increased mortality from CAD and a poorer
outcome in the aftermath of a coronary event among depressed individuals
(Jain, 2006 and Wulsin and Singal, 2003). Recent literature also points to a
possible link between anxiety disorders and cardiovascular events, with the
strongest evidence for phobic anxiety (Jain, 2006 and Hemingway and

Marmot, 1999).

Measures of depression, anxiety, hostility and anger have been shown
to be associated with CHD in prospective studies (Jain, 2006, Wulsin and
Singal, 2003; Rugulies, 2002 and Bishop and Robinson, 2000). Psychosocial
factors may be related to atherosclerosis through their association with
behavioural risk factors, such as smoking, physical activity and diet.
Psychosocial factors may also directly affect biological process such as

inflammation (Kop et al., 2002and Suarez et al.,2002), hemostasis (Strike and
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Steptoe, 2004 and Frimerman et al.,1997), cardiovascular reactivity (Finney et
al .,2002 and Guyll and Contrada, 1998), endothelial injury and endothelial
function (Rajagopalan et al.,.2001;Ghiadoni et al.,2000 and Skantze et
al.,1998), platelet activation (Shimbo et al .2002 and Markovitz
,1998.),autonomic function(Stein et al .,2000) and abdominal obesity

(Bjorntorp ,.2001),that are involved in the development of atherosclerosis.

The National Institute for Occupational Safety and Health (NIOSH,
1999) defines job stress as “ the harmful physical and emotional responses
that occur when the requirements of the job do not match the capabilities,
resources, or needs of the worker. Considerable evidence indicated that
occupational stress contributes to a wide range of health effects (NIOSH,
1999 and Sauter et al., 1998). According to Sauter et al. (1998) job stress is a
leading cause of worker disability in Europe and the United States. Stress
produces changes in the level of antibodies in the blood and may alter cell
mediated immunity, although it is not known whether these changes are long
lasting and represent an adverse health effect (Ursin, 1998 and OIff et al.,

1995).

According to Schanll et al. (1994) the chronic pathophysiologic effects
of stress are usually considered under the rubric of psychosomatic disorders
like headache and gastritis or may encompass such diseases as
cardiovascular disease, hypertension and ulcers. Studies since the mid
1970’s have shown significant associations between high-strain occupations

and subsequent development of cardiovascular disease, after analytically
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controlling for other potential risk factors such as age, smoking, education and
obesity. Between 1981 and 1988, most of the more than 40 studies have
found significant, positive associations between job strain and cardiovascular

disease.

Hellerstedt and Jeffery (1997) stated that basic agreements among
researchers that job stress affects behavioural outcomes such as
absenteeism, substance abuse, sleep disturbances, smoking, and caffeine
use. Many investigators have concluded that the most important factor
ameliorating the stress response is social support. Social support includes
emotional, informational, and instrumental support. A large amount of
research has demonstrated that social support can reduce the adverse health

effects of stress (Sauter et al., 1998).

Sterss is associated with following emotional changes as given by

Reber and Reber (2001):

» Anxiety — a vague, unpleasant emotional state with qualities of

apprehension, dread, distress and uneasiness.

» Fatigue — The internal state or condition that results from extended
effort and underlies the diminished capacity to perform; this causes a

feeling of weariness or tiredness.

» Conflict — an extremity broad term used to refer to any situation in
which there are mutually antagonistic events, motives, purposes,

behaviours and impulses.

Review of Literature - 68



» Depression — a mood or state characterised by a sense of
inadequacy, a feeling of despondency, a decrease in activity,

pessimism, sadness, and related symptoms.

» Hostility — a long lasting emotional state characterised by enimity
towards others and manifested by desire to harm or inflict pain upon

those at whom it is directed.

» Anger as defined by Atwater and Duffy (1999) is a feeling of

displeasure or resentment over mistreatment.

2.3.4. New risk factors

Recently, a number of newer cardio vascular risk factors have been
identified. These factors are of great interest in native Indians where more
than 60 percent of the CHD remains unexplained by conventional risk factors
(Mohan and Deepa, 2004). CHD may be related to non-traditional risk factors
such as C-reactive protein, fibrinogen, lipoprotein and homocystine.
Comparative studies on newer risk factors illustrated that Asian Indians have
higher C-reactive protein, plasminogen activator inhibitor (PAI 1), and
homocystine levels (Sadikot, 2006 and Deepa et al., 2002). The current
evidence is insufficient to conclusively support the additive value of these

special risk factors over conventional risk factors (Hackam and Anand, 2003).
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Homocysteine:

Homocysteine is a non essential amino acid that is not found in the
diet. Dietary methionine is converted to homocysteine in the cellular space,
where it can be metabolized by pathways that use either pyridoxine (vitamin

B6) or cobalamine (vitamin B12) as co-factors (John and Bhatt, 2007).

Elevated plasma levels of homocysteine , an intermediate formed
during the metabolism of methionine, are associated with a modest
increase in the risk of CHD (Wald et al., 2002; Ridker et al., 1999 and
Welch and Loscalzo,1998).A ten percent increase in circulating
homocysteine increases the risk of heart disease by ten to 15

percent(Boushey et al.,1995).

Possible mechanisms by which hyperhomocysteinemia plays a
role in atherogensis are endothelial damage, smooth muscle cell
proliferation, alterations in arachidonic acid metabolism, promotion of
pro-coagulant activity and possible interactions with or modification of
the effects of other risk factors like elevated LDL fractions and low HDL.
(Sadikot, 2006; Ellen, 1996; Fortin and Ernest, 1995 and Haijjer, 1993).
Clarke et al. (1991) found high homocysteine levels in 42 percent of
patients with cerebro- vascular diseases, 28 percent of patients with
peripheral vascular disease and 30 percent of cases with CVD. Others

found that the mean homocysteine level of patients with coronary,
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peripheral and cerebrovascular diseases was significantly higher than

that of comparable controls.

In the physician’s Health study, subjects with homocysteine levels in
the upper 5™ percentile had an MI (Myocardial Infarction) rate three times that
of the rest of cohort (Stampfer et al., 1992) In the Framingham study 40
percent of subjects were found to have increased levels of homocysteine
associated with low intakes of folic acid and vitamin B6.All these individuals all
demonstrated significantly increased carotid artery stenosis (Sellub et al.,
1995). New evidence suggests that the deficiency of folate lead to increased
risk of CVD. Inadequate levels of folates raise levels of plasma homocysteine
and elevated plasma homocysteine has been associated with increased risk

of CHD. This level can be reduced by extra folic acid intake (Yu et al., 1998).
Lipoprotein(a):

Lipoprotein (a) is a specialised form of LDL discovered by Berg (1963)
more than 40 years ago. This represents a class of lipoprotein particles
having a protein moiety apolipoprotein-100, linked to apolipoprotein(a) ,by
disulfide bridges. The fourth krinkle of apolipoprotein(a) exhibits a marked
degree of homology with plasminogen apo-a and represents a quantitative
genetic trait transmitted in an autosomal codominant mode (Scanu ,2005 and
Malhotra et al.,1997). Lipoprotein (a) levels have been consistently shown to
be elevated among Asian Indians compared to other ethnic groups suggesting

a genetic predisposition to CHD (Enas, 2001 and Bhatnagar et al., 1995).
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The combination of high lipoprotein (a) and high homocysteine levels is
very common among Indians and carries a 32 fold increased risk of CHD

(Hopkins et al., 1997).

C- reactive protein:

Elements of a chronic inflammatory reaction in atherosclerotic lesions
led to the discovery that the plasma concentration of C- reactive protein
(CRP), a trace plasma protein secreted in response to inflammation, was
associated with CHD (Berk, 1990). This association has been confirmed in a
number of case- control studies and prospective studies (DeFrranti and Rifai,
2002). C-reactive protein is believed to be both a marker and a mediator of
atherosclerosis(John and Bhatt,2007 ) Increased CRP levels also are
associated with obesity, but multivariate analysis indicate that the CRP
association is independent of obesity and other CHD risk factors (Albert et al.,
2002). In the Physicians’ Health Study the risk of Ml was three times greater
in people in the highest CRP quartile compared to the controls (Ridker et al.,

1997).

Foetal programming :

A study of 1586 men born in Sheffield, UK, during 1907-1925, showed
that it was particularly the people who were small at birth as a result of growth
retardation, rather than those born prematurely, had an increased risk of the
disease. Replication of UK findings has led to wide acceptance that low rates

of foetal growth are associated with CHD in later life .For example,
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confirmation of a link between low birth weight and adult CHD has come from
studies of 1200 men in Caperhilly, South Wales, and of 70297 nurses in USA
(Frankel et al., 1996). The latter study found two fold fall in the relative risk of
non-fatal CHD across the range of birth weight. Similarly, among 517 men
and women in Mysore, South India, the prevalence of CHD in men and
women aged 45 years or older fell from 15 percent in those who weighed 2.5
kg or less at birth to four percent in those who weighed 3.2 kg or more (Barker
and Godfrey, 2004). Several studies have shown the inverse association
between birth weight and prevalence and mortality of CHD in adult life
(Frankel et al., 1996). These studies therefore suggested that early life
influences may contribute to the risk of CVD later in life (Berenson et al.,

1998).

Leon et al. (1996) and Pond (1985) found that the inverse association
of birth weight with glucose tolerance and with blood pressure were most
pronounced among people with high body mass indices (BMI) in adulthood.
Frankel et al. (1996) reported an inverse association between birth weight and
CHD in a cohort from South Wales, for subjects whose information was
recorded on early life socio-economic experience, biological, behavioural and
socio-economic risk factors in middle age, and subsequent ten-year incidence
of CHD. Similarly Barker (1994) also observed the association of birth weight
with adult glucose tolerance, blood pressure and it was found a strong

indicator of risk of CHD only among obese adults.
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Studies of the offspring’s whose mothers experienced severe
malnutrition at the end of World War Il in Netherlands, have shown that
adulthood obesity was less prevalent among those exposed late in gestation
and in early infancy and more prevalent among those exposed during the first

two trimesters of pregnancy than in unexposed people (Pond, 1985).

Adults today may still therefore be impacted by their childhood lifestyle,
including diet.Health behaviuor learned in childhood may also be carried over
into adulthood (Kelder et al., 1994). Thus diet in childhood may play an

important role in developing CVD in adulthood.

Oxidative stress:

Oxidative stress has been identified throughout the process of
atherogenesis, beginning at the early stage when endothelial dysfunction is
barely apparent. As the process of atherogenesis proceeds, inflammatory
cells, as well as other constituents of the atherosclerotic plaque release large
amounts of reactive oxygen species (ROS), which further facilitate
atherogenesis. In general increased production of reactive oxygen species
may affect three fundamental mechanisms that contribute to atherogenesis,
oxidation of LDL, endothelial cells dysfunction, and monocytes migration
(Berliner and Heinecke, 1996). A number of studies suggest that ROS oxidize
lipids and that the oxidatively modified LDL is a more potent proatheroslerotic
mediator than the native unmodified LDL. Cardiovascular diseases resulting
from oxidative damage may be prevented and or mitigated by dietary

antioxidants (Bowen and Omaye, 1997). In the last 20 years many basic
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clinical and epidemiological research has suggested a potential protective
effect of antioxidant nutrients such as Bcarotene, vitamin C, vitamin E and
Zinc on the risk of cancer and cardio vascular diseases (May et
al.,1998;Byers et al. , 1992 and Jialal et al.,1991). Vitamin A has an
antioxidant activity against the thiyl radical whilst it's precursor,  catotene is a
multifunctional lipid soluble antioxidant capable of physiologically quenching

singlet oxygen and inhibiting free radical chain reactions (Jailal et al.,1991)

The habitual intake of flavonoids from food sources such as tea may
lead to a lower risk of atherosclerosis and CHD and also protect against
stroke (Tijburg et al.,1997). This seems reasonable since tea pigments can
reduce blood coagulabgility, increase fibrinolysis, prevent platelet adhesion
and decrease cholesterol content in aortic walls. Green and black teas are
able to protect against nitric oxide toxicity. In addition the consumption of
quercetin may protect against CVD by reducing capillary fragility and inhibiting
platelet aggregation (Gaby, 1998). There is a large body of evidence to
suggest that high dietary intake of fruits and vegetables are associated with

decreased incidence of CHD (Ness and Powles, 1996).

The consumption of nutrients from fruits and vegetables, such as
dietary fibre, potassium and antioxidant vitamins, has been associated with a
reduced risk of CVD in prospective studies (Iso et al., 1999). However, when
the cardiovascular protective effect of some of these nutrients, for example
antioxidant vitamins, was tested in clinical trials, the results were at best non-

significant (Marchioli et al., 2001). In this respect, short term clinical trials have
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shown that diets supplemented with fruits and vegetables are associated with
a lowering of blood pressure and plasma cholesterol (Appel et al., 1997).
Finally, multifactorial intervention trials including increased fruit and
vegetables consumption in survivors of myocardial infarction (M) events have
demonstrated major reductions in the recurrence of cardiac events despite

modest changes in cardiovascular risk factors (Singh et al., 2002).

Fibrinogen and CHD:

Serum fibrinogen is an independent and newer risk factor for CHD.
Fibrinogen increases the blood viscosity and plays a key role in thrombosis
(Rissam et al., 2001). A number of prospective studies have shown plasma
fibrinogen to be a highly significant risk factor in the development of CHD.
Fibrinogen is a large glycol-protein having a normal level of 1.5 to 4gm/dl.
Various factors affect its level in the circulation. Fibrinogen was found to be a
major independent risk factor in several population studies including

Framingham (Ernest and Koenig, 1997 and Ernest, 1993).

Plasminogen activator inhibitor |1 (PAI-1) is a fast acting inhibitor of
lipoprotien(a) and constitutes the key regulator in fibrinolytic system. Elevated
PAI-1 levels are present in several conditions including those individuals who
have central obesity, high levels of triglycerides and increased insulin
resistance (Eirkssan, 1995). Increased PAI-1 expression has been
demonstrated in smooth muscle cells and macrophages of the atherosclerotic
plaques, suggesting that PAI-1 may play a role in atherogenesis as well

(Loukianos, 1996).
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Thrombogenic factors show a declining trend in people eating fish oil.
Most commonly the bleeding time prolonged, platelet aggregation is inhibited
and thromboxane production in platelets (a vaso-constrictive effect) is

suppressed, PAI-1 or inhibitor of plasminogen is lowered (Tremoli, 1995).

Factors associated with an elevated fibrinogen are smoking, sedentary
life style, elevated triglycerides, and genetic factors (Wood,2001).Genes
explain 30 percent to 50 percent of the variability in fibrinogen

levels(deMaat,2001).
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3. Methodology

The methodology of the study on “Baseline risk factors for coronary

heart diseases in Kochi” consisted of the following steps:

3.1.

3.2

3.3.

3.3.

Selection of Area

Selection of Sample

3.2.1. Cases (CHD group)

3.2.2. Controls (Non CHD group)

Selection of Tools and Techniques of data collection
3.3.1. Socio-economic background and life style

3.3.2. Anthropometric measurements

3.3.3. Clinical and Bio-chemical status

3.3.4. Diet Survey- Dietary habits and Food consumption pattern

Analysis of data

3.1. Selection of Area

The area selected for the present study was Kochi, the district centrally

located in the State of Kerala. Kochi is a cosmopolitan city often referred as

the industrial capital of Kerala. This city is being urbanised faster than any
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other region in Keraia. Improved rail and road connectivity makes the city
rapidly accessible to the people from the hilly east and costal west of the city,
as also from the plains of North and South. This gives an impetus to the rapid

urbanization, which is an independent risk factor of coronary heart disease.

Urbanization according to Mahan and Stump, (2004) and Singh ef al.
(1999), is usually related to major changes in diet, physical activity, and
socioeconomic status as well as increased obesity. Hence degree of
urbanization seemed to have a positive correlation to incidence of CHD
(Rissam et al., 2001). Moreover, Kochi has good health care infrastructure,
including many hospitals with state-of-the-art Intensive Coronary Care Units
(ICCU) facility. Therefore availabilty and accessibilty to hospitals also
factored in the selection of Kochi as the area of study. Location map of Kochi,

Kerala, the study area is given in figure 2.

3.2. Selection of Sample

According to Gupta (2003) sampling is simply the process of learning
about population on the basis of a sample drawn from it. Under this, small

group of the universe is taken as the representative of the whole mass and

the results are drawn.

In the present study out of six hospitals with Cardiology units in and
around Kochi, a cluster of three hospital - Lissie Hospital, Lourdes Hospital
and Indira Gandhi Co-operative Hospital - were selected, based on the

availability of sample population. The willingness of the cardiologists, hospital
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authorities, in-patients, and their family members to cooperate with the study

was also taken into account during sample selection.

Case-control studies are commonly used to assess factors associated
with a disease (Luepker et al., 2001). This method was adopted by Sheehan
et al. (2005) in Ireland (Cork coronary care case-control study), Lipoeto et al.
(2004) in Indonesia, Erkens ef al. (2002) in Netherlands, Suh ef al. (2001) in
Korea. In India ,Rastogi et al .(2004),Patil et al. (2004) , Gupta et al.(2000),
Zodpey et al. (1998), Kodali ef af. (1999) and Chacko (1998) used this method
to find out the difference in dietary patterns and CHD risks between the
coronary heart disease cases and their sex matched healthy individuals

serving as the controls.

In a Case-control study (Luepker et al., 2001), cases are compared
with controls to determine whether the exposure of interest is more or less
common in the cases. Cases are individuals who, according to a strict
definition, have a specified illness or condition; they are chosen to be as alike
as possible in their disease status. Two groups of sample, case (CHD
subjects) and control (NonCHD subjects) groups were thus selected for the
study. These two groups were further decided based on the following

k

inclusion and exclusion criteria.
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3.2.1. Cases (CHD group)

Inclusion criteria: Incident of CHD as defined by Hoffmann et al. (2004) is
the first acute myocardial infarction or a first episode of angina. The sample
included in the study was 350 patients who had experienced a first event of
acute myocardial infarction and unstable angina and admitted in the selected
hospitals during the year 2004-2005. They were in the age group of 25 to 79

years.

Exclusion criteria: Patients were excluded if they had a history of myocardial
infarction or unstable angina in the past, with or without any clinical symptoms
or suspected coronary artery disease in their medical history. Those who were

reluctant to co-operate were also excluded.

3.2.2. Controls (Non CHD group)

Inclusion criteria: Controls are individuals without the disease (CHD) but
with the same background characteristics as the patients with disease
(Luepker, 2001). The whole population is exhaustive, so that only a random
sample of 100 Non CHD subjects (50male and 50 female) in the age group 25
to 79 years were selected for the purpose of studying the relative risk of CHD
subjects. The controls were selected from patients who got admitted in the
hospital during the same period of study and the ones who came for health

checkup.

Exclusion criteria: Subjects were excluded if they had a history of diabetes

mellitus, hypertension, myocardial infarction or unstable angina in the past.

e —————————
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3.3. Tools and Techniques of data collection

Tools and techniques used for the collection of research data should

be appropriate and accurate for ensuring credibility of information.

The interview method of collecting data involves presentation of oral
verbal stimuli and reply in terms of oral verbal responses. This can be used
through personal interviews and also can be carried out in structured way
(Kothary, 2003). According to Gupta (2003) interview facilitates
interstimulation between the interviewer and the interviewee and helps to
secure data, not obtainable by methods that do not involve any interpersonal
relationship. Interview method is suitable way to collect the data as it
proceeds systematically and enables to record the information quickly
(Kothari, 2001). The information obtained by this method is likely to be more
accurate because the interviewer can clear up doubts of informants and thus
obtain correct information (Singh, 1997). Therefore, in the present study the

direct interview method was adopted to procure the relevant information.

According to Thanulingam (2000) interview schedule is a proforma
containing a set of questions and are very useful in gathering information. It is
generally filled by the researchers or the ones who are specially appointed for
the purpose. A survey with the help of a structured interview schedule which
was pre tested on a comparable sample, was conducted to get information on

the following lines.
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3.3.1. Socio-economic background and life style

Socioeconomic classification is important because rates of ill-health
display marked social gradients in most societies. Understanding the causes
of these gradients is a key area of research into the epidemiology and control
of CHD, opined Kaplan and Keil (1993). According to Luepker et al.(2001)
high level of formal education is an excellent indicator of socio-economic
status and is easily and reliably collected. It is strongly associated with
occupational status and income. In some surveys, it proved as a better

predictor of CHD risk.

A well-structured interview schedule, which was pre-tested on a group
of coronary heart disease patients, who were not included in the study
population, was used for the purpose. The variables which are suggestive of
risk factors of CHD by many authors like age (Sadikot, 2006;Krummel, 2004
and AHA, 1999), sex (NCEP, 2001 and McGill and Stern, 1979), religion
(Gupta ef al, .2000 and Gopinath et al,,1995), educational level{(Gupta et
al,2003and WHOQO, 1994), income (Gupta et a/,2002 and Davey, 1997),
occupational status (Gafarov ét al., 2003 and Singh et al., 1999), size of the
family and marital status of the sample were included in the schedule. The

survey was conducted among both cases as well as control groups.

Appropriate questions to elicit information on life style and personal
habits of the sample prior to the onset of the disease (CHD) in cases, and pre-
interview period in the control group were also formed part of the schedule.

The details on these factors such as smoking (Pais ef al., 2001 and Kumar,

e
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2000), alcoholism (Rehm ef al, 2004 and Gaziano ef al, 2000), physical
inactivity (Singh and Sen, 2003) and stress (Uppaluri ef al., 2002) reported to
have an influence on incidence of CHD as evidenced from literature also
included in the schedule. The sample schedule used to procure

socioeconomic and lifestyle of the sample is given in Appendix I.

3.3.2, Anthropometric Measurements

Nutritional anthropometry is measurement of human body at various
ages and levels of nutritional status and it is based on the concept that
appropriate  measurements should reflect any morphological variation
occurring due to a significant functional physiological changé (Rao and

Vijayaraghavan, 2003).

According to Luepker et al. (2001) anthropometry in cardiovascular
surveys has three main uses: to standardise for body size, to estimate body
composition as defined by percentage of body fat, and to measure the
distribution of body fat. To standardise body size, body mass index is used.
Waist girth correlates well with the intra-abdominal (visceral) fat mass
measured by computed tomography (CT). Waist: hip ratio standardises for

body size, and takes into account glutal fat deposit.

The anthropometric measurements considered in the present study
included height, weight, body mass index, waist and hip measurements

(Appendix |).

s
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Height:

The height of the individual is influenced both by genetic (hereditary)
and environmental factors. The maximum growth potential of an individual is
decided by hereditary factors, while the environmental factors, the most
important being nutrition and morbidity, determine the extent of that genetic
potential (Rao and Vijayaraghavan, 2003). Jalali ef al. (2005) reported that
height had an independent relationship with myocardial infarction in men and

in younger subjects.

Height was determined by using a nonstretchable measuring tape fixed
on a wall with a precision of 0.5 cm. The subject’'s height was measured
observing the points suggested by Jelliffe (1966) to ensure accuracy of
measurement. After removing the shoes; the subject was asked to stand on a
flat floor against the measuring tape with feet parallel and with heels,
buttocks, shoulders and back of head touching the upright. The head was in a
comfortably erect position, with the lower border of the orbit in the same
horizontal plane, as the external auditory meatus and the arms should be
hanging at the sides in a natural manner. A headpiece, a flat metal bar was
placed gently on the head, and the point of contact with the top of the head

was marked against the wall and heights were recorded.

Weight:

Weight is the key anthrbpometric measurement (Jelliffe1966). Body

weight, according to Venkatalakshmi and Peramma (2000) is a sensitive
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indicator of obesity. Importance and reliability of weight as a measure to
assess nutritional status was also emphasized by Bamji ef a/.(2003) and

Rolfes and Whitney (2002) .

The body weight of the subjects was measured using a portable
bathroom weighing scale with a sensitivity of 500 grams, calibrated against a
lever balance. The subjects were asked to stand erect; barefooted on the
weighing scale with minimum clothing worn and the body weight was

measured.
Body Mass index:

Body Mass Index provides reasonable indication of the nutritional
status (Hubbard, 2000). Body Mass Index was calculated using the formula

given below.

Weight (Kg)

Body Mass Index (BMI) = Height (m)z

The clinical guidelines given by National institute of Health ( NIH,1998)
and Indian Conasensus Group (1998) on the identification, evaluation, and
treatment of over weight and obesity in adults, operationally defined over

weight as a BMI of 25 to 29.9 and obesity as a BMI of at least 30.

But WHO Regional Report (2000) has recommended different ranges
for classifying overweight and obesity for population in the Asia Pacific
Region. This is on the basis of the fact that increase in health related risk
factors and co morbidities associated with obesity occur at a lower BMI in

e
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Asian population than in other ethnic groups. So, the lower cut off points for
over weight and obesity for Asians were identified as BMI greater than23 and

obesity BMI greater than 25 respectively.

The cut off points as suggested by WHO Regional Report (2000) was

used in the present study and it is presented in Table1.

Table1 BMI cut off values

F BMI Range 7 Significance

Less than18.5 Chronic Energy Deficiency
18.5-20.0 Low but normal Weight
20.0-23.0 Normal weight
23.0-25.0 Over weight

Greater than 25.0 Obese

]
Waist to Hip Ratio:

The girth measurement technique was adopted from WHO report
(Helsing, 1988). Waist girth was measured using a non-stretchable measuring
tape at a level halfway between the iliac crest and the costal margin in the
mid- axillary line,with the subject in the standing position. Hip girth was
measured with the subject in the standing position, with both feet together at

the level of the greater trochanters. When the greater trochanters are not

= — - _— _  _ — ]
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palpable, then the measurement was taken at the level of the largest

horizontal girth around the buttocks.
Waist to hip ratio was caiculated using the the formula given below:

Waist circumference (cm)

Waist to hip ratio = .
P Hip circumference (cm)

The waist circumference recommended by WHO (James, 2005) for
Asians was less than 80 c¢m for men and less than 80 ¢cm for women and
waist to hip ratio (WHR), as suggested by Willett ef al. (1999) was less than
0.95 in males and less than 0. 80 in females. These measurements were

used in the present study as standards of comparison of data.
3.3.3 Clinical and Bio-chemical status

Clinical features:

Clinical screening of all the subjects, both cases (n=350) and controls
(n=100) was done with the help of a schedule developed for the purpose. The
schedule included related factors, which are reported to predispose CHD by
many authors. Assessment schedule started with an appropriation of the case
-history, diagnosis of incidents of CHD, signs and symptoms. It also had
subject's own medical history and associated morbidity conditions like
diabetes (Sadikot, 2008;Grundy et al, 1999 and Enas et al, 1998),
hypertension (Mc Gill and Mc Mahan, 2005;Mahan and Stump, 2004 and
Gafoorunissa and Krishnaswamy, 2000} and chronic obstructive pulmonary

disease, postmenopausal status (Srinivasan and Sathyamoorthy, 2002) and
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also family history of CHD, diabetes and hypertension (Sadikot, 2006 and

Srinivasn and Sathyamoorthy, 2002).

After developing the schedule, it was subjected to screening by a panel
of cardiologists. Necessary modifications as suggested by the panel were
made and it was pre-tested on a comparable group of subjects prior to actual

data collection (Appendix ).

For diagnostic purposes the standard values and references were
made use. For hypertension a systolic blood pressure greater than 140 mm of
Hg and / or a diastolic blood pressure greater than 90 mm of Hg or that the
individual was being treated with anti hypertensive drugs were taken into
account in accordance with the Sixth Joint National Committee (JNC VI, 1997)
recommendation. Recording of systolic and diastolic blood pressure was also

done using sphygmanometer.

Diabetes was diagnosed if any one reported to have diabetes with
evidence of medical treatment, and fasting plasma glucose level of greater
than 126 mg/d| or the two hour blood sugar was 200 mg /dl, as suggested by

WHO (1999).

The postmenopausal state of women was ascertained if tﬁey had no
regular monthly menustration for more than one year as stated by Hoffmann

et al. (2004).

Regarding the family history, it was considered to be positive when

myocardial infarction or sudden death occurs before the age of 55 years in a
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male first degree relative or before the age of 65 years in a female first degree
relative (Krummel, 2004). Further the first-degree relative considered in this
study included parents, siblings or offspring who were ever diagnosed with
heart disease, diabetes or hypertension as suggested by Luepeker et

al.(2001).
Bio-chemical parameters:

Bio —chemical tests which can be conducted on easily accessible body
fluids such as bicod and urine, can help to diagnose disease at the sub
clinical stage, and confirm clinical diagnosis at the disease stage (Bamji,

2003).

For the last 50 years, a strong relationship has been recognized
between the level of total cholesterol in the blood and risk of CHD. This
relationship is seen at all levels of CHD mortality (Keys et al., 1980). Most
international studies like MRFIT Study group (MacDonald and Joffies, 1992);
Framingham Study (Levy and Kannel, 1988) and Seven Countries Study
(Keys et al., 1986) emphasized the importance of elevated total cholesterol
and LDL in the development of CHD. Also appropriate biochemical tests, as
Jelliffe (1966) stressed will have to be selected for the particular survey

contemplated.

The biochemical parameters like serum cholesterol (measured by a

CHOD-PAP method), triglyceride (by a GPO-PAP method) and HDL

e —— -~ —
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cholesterol (phosphotungstate/Mg) were studied on all samples (CHD and

non CHOD). The procedure is given in Appendix.lll.

LDL was calculated by using Friedewald formula (Friedewald et al., 1972):

LDL cholesterol = (total cholesterol} - (HDL cholesterol} x [ trlglycserldes]

\VLDL = triglycerides
5

Total cholesterol to HDL cholesterol ratio was also calculated.

Standards for detecting hypercholesterolemia, and low HDLc level |
were obtained from guidelines of Adult Treatment Panel [ll, National

Cholesterol Education Programme, (2002) which is shown in the Table 2.

Table 2. Blood lipids* (mg/100 m| Plasma

Particulars Desirable | Borderline high High riskW
Total cholesterol | <200 200-240 >240
LDL cholesterol <130 130-160 >160
HDL cholesterol >40 <40 <40
LTriglyceride <150 150-200 >200

*Ref: NCEP{2002).
Kang et al. (1992) defined hyperhomocystenemia when the plasma
total homocysteine level is more than 15 micro mol per litre .The serum
homocysteine level of a sub- sample of 30 CHD subjects were also tested to

study its association with CHD. Patient’'s blood samples were analysed with

C e __— __— _ _____— _— —  _ —
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the assay kit (Diayme Labs, Canada). The procedure for the estimation of

homocysteine is given in Appendix I1l.

3.3.4. Diet survey- dietary habits and food consumption pattern

Diet surveys constitute an essential part of any complete study of
nutritional status of individuals or groups, providing essential information on
nutrient intake levels, sources of nutrients, food habits and attitudes
(Swaminathan, 2004). In the present investigation the association between
diet and cardiovascuiar diseases which, has been indisputably shown in
numerous studies (WHO, 2003; Jacobs and Steffen, 2003 and Singh et

al., 1998) adds special significance to dietary inquiry.

As Thimmayamma and Rao,{2003) pointed out precise information on
food consumption pattern of people through application of appropriate
methodology is often needed not only for assessing the nutritional status of
people but also for elucidating the relationship of nutrient intakes ,their surplus
or deficiency with degenerative diseases. Association of certain diseases
including obesity, diabetes, hypertension and atheroma, with dietary patfterns
characterised by high intakes of calories, fat and cane sugar, has been
stressed by Jelliffe, (1966), although other factors undoubtedly come into
play, such as genetic constitution, the physiological stre“sé' of urban life,

amount of exercise , etc.
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The methods of diet survey adopted were:

» 24-hour diet recall method
» Food frequency questionnaire method

Dietary habits before the onset of the disease for the cases (n=350)
and the dietary pattern of the control group (n=100) were elicited with the help

of a pre tested open-ended structured interview schedule (Appendix I).

24-hour dietary recall method:

Twenty-four hour dietary recall on a large group of participants is an
efficient way to measure the average dietary intake of a group (Patterson et
al, 2004;Willett, 1998 and Thimmayamma, 1987). According to Garrow
(2000) in diet recall the respondent is asked to recall the actual food and drink
consumed on specified days, usually the immediate past 24 hours (24 hour

recall).

The food intake of all cases (prior to hospitalization) and controls were
recotded by 24hour diet recall method. The subjects were asked to recall a
days food intake in terms of simple household measures. During the
interview, food models and reference standard measuring cups;and spoons
were shown to the subjects so that they could give the portion sizes

accurately.

Food items available in natural units (eg.a slice of bread, one egg, one

fruit) add clarity to the question (Singhal ef al., 1998). Values of house hold
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measures, eg. cups, spoons were converted into raw equivalents and the
nutrient intake was calculated using the food composition table (Gopalan et
al, 2004). Nutritive value for fish was calculated using biochemical
composition of Indian food fish by ICAR (Gopakumar, 1997) and cholesterol
content of Indian fish and shellfish by Mathew ef al. (1999). The mean food
and nutrient intake of the sample were also calculated and compared with
RDA given by ICMR (Pasricha and Thymmayamma, 2005 and Gopalan ef al.,

2004).
Food Frequency questionnaire method:

Garrow (2000) stated that in food frequency (and amount)
guestionnaires the respondent is presented with a list of foods and is required
to say how often each item is consumed, in broad terms as X times per day /
per week / per month etc .Foods listed are usually chosen for the specific
purposes of a study and may not assess total diet. The food frequency

guestionnaire may be interviewer administered or self-completed.

A food frequency questionnaire including the list of foods commonly
consumed by the people in Kerala was developed (Appendix [V)and
administered to sub sample of 110 cases. Each subject was asked to report
the usual frequency of food consumption and the usual portion size consumed
during last one month. The frequency of consumption was measured on a
seven-grade scale: Never, once in a month, twice per month, once in a week,
two to trhee times per week, four to six times per week and daily. The

questionnaire also included specific question like the type of fat used for
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cooking. The cases (with CHD) were interviewed within a week of admission
to the hospital and were asked to describe their usual dietary pattern before
diagnosis of any known coronary artery disease. A modified version of food
frequency questionnaire developed by Singhal ef al.(1998) was used for the

purpose.

The daily per capita nutrient intake was arrived at by multiplying the
nutrient content of the specified portion of each food item by the frequency of
it's daily consumption and summing over all items. The dietary information
thus collected included each person's usual daily intake of energy, fat, protein,
carbohydrate, saturated fatty acids, mono unsaturated fatty acids,
polyunsaturated fatty acids, cholesterol, vitamin A, vitamin C, sodium,
potassium and iron. The food frequency questionnaire was compared with a

24-hour diet recall of the same sample.
3.4. Analysis of data

The data collected by administering the pre-tested schedules and
standardized tests described, were scored, tabulated, and analysed using

SPSS package (version 15).
> ‘t' test

‘t" test was made use of to examine whether there was significant
differences between the cases (CHD) and control (Non CHD) subjects with
respect to the parameters like anthropometry, biochemica! profile, food and

nutrient intake.
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» Pearson chi square

Pearson chi square was used to find out the degree of association

between selected variables and CHD.
» Kendall’s coefficient of concordance

Kendall's coefficient of concordance was computed for the various
parameters like stress and emotions for the case and control subjects to have

a mean rank of order of importance for the different variants in the parameter.
» Canonical Discriminant function analysis

Canonical discriminant analysis was carried out to discriminate

between the case and control sample based on the nutrient intake of both the

Sex.
» Binary logistic regression

Binary logistic regression was used in the present study to estimate the
relative risk of CHD based on the quantity of food consumption. According to
Patterson et al (2004) relative risk is the ratio of the incidence in the exposed

to the incidence in the unexposed group.

» Correlation analysis

Correlation analysis was carried out to measure the degree of

association between the incidence of CHD and various causative factors.

e

ﬂietﬁoJo[ogy - 97



o —  ___________ _________—  _______— —  _ _____________]

» Multiple regression

Multiple regression is the procedure for quantifying the relationship of
one variable with two or more variables. It was used in the present study to
access the relationship between the total score (Y) on scores of the variables
such as age, sex, income, education, smoking, alcohol consumption,
exercise, work status, family history of CHD, blood pressure, comorbidities,
lipid profile and anthropometric measurements. And also to assess the
relative importance of each parameter on total score of patients suffering from

CHD.
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4. Results and
Discussion

The results emerging from the analysis of the study, “Baseline risk
factors for coronary heart diseases in Kochi” are discussed under the

following heads:

4.1. Socio-economic background of the sample

4.1.1. Age and gender wise distribution of the sample

4.1.2. Distribution of the sample based on religion

4.1.3. Distribution of the sample based on educational status
4.1.4. Distribution of the sample based on monthly income
4.1.5.Distribution of the sample based on occupational status
4.1.6. Distribution of the sample based on marital status

4.1.7. Distribution of the sample based on family size.

4.2. Personal habits and life style

4.2.1. Smoking habits
4.2.2. Alcohol consumption
4.2.3. Consumption of beverages

4.2.4.Stress and other psychological factors
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4.2.5. Activity pattern

4.3. Anthropometric parameters

4.3.1. Comparison of mean height of the sample with standard height
4.3.2. Comparison of mean weight of the sample with standard weight
4.3.3. BMI status

4.3.4. Waist circumference and waist/hip ratio.

4.4, Clinical features

4.4.1. Signs and symptoms of CHD
4.4.2. History of comorbidities
4.4.3. Mean blood pressure

4.4.4. Diabetic history

4.4.5. Family history of morbidities

4.5. Blood lipid profile

4.5.1.Comparison of blood lipid profile of the sample with reference
values

4.5.2. Blood lipid profile of the sample below 60 years

4.5.3. Blood lipid profile of the sample above 60 years

4.5.4. Plasma homocysteine level

4.5.5. Lipid profile Vs other variables

4.6. Dietary habits and food consumption

4.6.1. Food habits and practices

4.6.2. Diet modification due to other health problems
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4.6.3. Food and nutrient intake

4.6.4. Frequency of consumption of food items

4.7. CHD Vs selected food related risk factors

4.7.1. Mean intake of specific foods and nutrients by the sample
4.7.2. Use of cooking oil

4.7.3. Percentage of total calorie consumption of CHD subjects in

comparison with WHO population nutrient goals

4.7.4. Correlation matrix of fatty acids and protein sources consumed

by CHD subjects

4.7.5 Correlation matrix of proximate principles and food cholesterol

with serum lipids

4.7.6. Age and sex adjusted relative risk of CHD based on food

consumption

4.7.7. Standardized Canonical Discriminate Function Coefficients of

nutrients

4.8. CHD Vs selected non-nutritional risk factors

4.1. Socio-economic background of the sample

Age (Holay et al., 2007 and Krummel, 2004), gender (NCEP, 2001)
and socio-economic status (John and Bhatt, 2007 and Singh et al., 1998) in
terms of religion, education, family income, type of occupation, family size and
marital status were some of the variables considered for studying their role in

the development of coronary heart disease (CHD).
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4.1.1. Age and gender wise distribution of the sample

In order to study the influence of age and gender on the occurrence
CHD, the data was analysed on these lines and presented under the following

heads:

Age wise distribution of the sample :

The influence of age of the subject on the onset of CHD was studied by
means of Z test. This test was used for comparing the equality of proportion of

CHD and non CHD subjects and age groups. The results are given in Table 3.

Table 3 Age wise distribution of the sample

SI. Age groups Case Control
no. (years) (n=350) (n=100) Z test value
1 < 40 20 (5.70) 35 (70.00) 1.84
2 40-49 60 (17.10) 27 (27.00) 4.53**
3 50-59 107 (30.60) 24 (24.00) 10.02**
4 60-69 101 (28.90) 10 (10.00) 18.33**
) >70 62 (17.80) 4 (4.00) 19.65**
Figures in the parenthesis indicate percentage ** (p<0.01)

The age wise distribution of CHD sample was positively skewed
inferring that the risk of CHD increased with age. There observed a
progressive increase in the occurrence of CHD with age, with a peak
prevalence (30.60%) at 50 to 59 years. This was followed by a slight decline

at 60 to 69 years. This declining trend with age continued thereafter.

Although the incidence of CHD (5.70%) was also reported during

young age ie. below 40 years, it was not to any significant extent. In the rest
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of the age groups, there observed a significantly (p<0.01) higher incidence of

CHD.

The prevalence of CHD among younger age group was also reported
by Mammi et al. (1991). As given by them the prevalence rate was between

12 to 16 percent among young Indians.

Mean age of the cases at the onset of CHD :

The mean age of the cases (CHD subjects) at the onset of coronary
heart disease was studied and presented in the Table below.

Table 4 Mean age at the onset of CHD

Sl.no. Gender Mean age *SD ‘t’- value

1 Male 55.89+11.25
(n=244) 4.56**

2 Female 61.58+9.44
(n=106)

3 Pooled 57.61+11.04 --
(n=350)

**(p<0.01)

The mean age for the onset of CHD as per the present study was
found to be 57.61+11.04, when the data for male and female subjects pooled
together. The gender influence when studied separately, it was observed that
the mean age for the onset of CHD among females (61.58+9.44) was much

higher than that of males (565.89+11.25). Statically, also this difference was
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found to be highly significant (p<0.01), indicating the fact that men are

vulnerable to CHD at an early age than women.

The mean age of onset of CHD as noticed by Mohanan et al. (2005)
was 60.47 years, where as, the Indian Athererosclerosis Research Study by
Kanjilal et al.(2000) reported the mean age of the onset of CHD as 47.7+7.2
years,50.1£10.9 years,47.0+£13.2 years and 51.6 9.7 years, respectively for

patients from the east, west, north and southern parts of the country.

As reported by Joshi et al. (2007) in South Asians, the mean age first
acute myocardial infarction for male is 53.00 + 11.40 years whereas the same
in female is 58.60 + 11.60 years. It is pertinent to note that Praveen et al.
(2002) also reported that acute coronary syndrome occurred at mean age of

56.60 + 12 years in men and 61.8 + 10 years in women.

Gender wise distribution of the sample:

The gender influence on the occurrence of CHD was studied and

presented in Table 5.

Table 5 Gender wise distribution of the sample

Case Control ”
Sl.no. Gender (n=350) (n=100) %
1 Male 244(69.70) 50(50.00) 128.01**
2 Female 106(30.30) 50(50.00) 20.10**
Figures in the parenthesis indicate percentage ** (p<0.01)

From the table it was obtained that percentage occurrence of CHD was

more among males (69.70%) than females (30.30%). The statistical analysis

Results-104



also showed that the incidence of CHD was significantly (p<0.01) more

among males than females.

Similar findings were reported by Mohanan et al. (2005) and Singh et
al. (1998). The prevalence of CHD as given by them was significantly higher
among men compared to women in both urban and rural subjects.
Koronowski et al. (1997) also found that women are about ten years older
than men at the first manifestation of CHD, although they have a similar
plaque burden. But women lose this ten year advantage if they smoke, have
diabetes, or have premature menopause. The postmenopausal status
increases the risk of CHD if related to a higher incidence of hypertension,

diabetes, dyslipidemia and obesity (Enas et al., 2001).

Age and gender wise distribution of CHD subjects :

Age and gender wise distribution of the cases (CHD subjects) are

given in the Table below and Figure 3.

Table 6 Age and gender wise distribution of CHD subjects

Age group Male Female

Sl.no. (years) (n=244) (n=106) X

1 <40 19(7.80) 1(0.90) 16.2**

2 | 40-49 51(20.90) 9(8.50) 29.40**

3 | 50-59 74(30.30) 33(31.10) 15.71**

4 |60-69 67 (27.50) 34 (32.10) 10.78**

5 >70 33 (13.50) 29(27.40) 0.26
Figures in the parenthesis indicate percentage ** (p<0.01)
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Age and gender wise distribution of the CHD subjects

It is evident from the table that irrespective of gender there observed a
progressive increase in the occurrence of CHD with age up to 60 years and
there after a decline with age. This was true with both male and female
subjects. A statistically significant (p<0.01) difference in the occurrence of
CHD between male and female subjects was also noted in all the age groups
studied. Here the gender influence was quite obvious. Among younger age
groups (up to 49 years) the prevalence rate of CHD was significantly (p<0.01)
higher in males than females. With the advancement of age (above 50 years)
females were found to be more affected by CHD than males. This was a clear
indication of the hormonal protection for the females during the pre

menopausal period (Krummel, 2004 and Srinivasan and Satyamurthy, 2002).
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4.1.2. Distribution of the sample based on religion

An attempt was made to study the association of religion with the

incidence of CHD. The results are shown in Table 7 and Figure 4.

Table 7 Distribution of the sample based on religion

Case Control 2

Sl.no. | Religion (n=350) (n=100) X

1 Muslim |53 (15.10) | 13 (13.00) | 24.24**
2 Hindu | 120 (34.30) | 29 (29.00) | 55.58**
3 Christian | 177 (50.60) | 58 (58.00) | 60.26**

Figures in the parenthesis indicate percentage ** (p<0.01)
58
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Fig.4
Distribution of the sample based religion

In all the three religions under study, the incidence of CHD was
significantly (p<0.01) high, indicating that the prevalence rate of CHD was

independent of religion. Within the three religions the prevalence of CHD was

Results-107



significantly (p<0.01) more among Christians, when compared to Hindus and

Muslims. The lowest prevalence was reported among Muslims.

The lowest prevalence rate of CHD among Muslims was also pointed
out by Gopinath et al. (1995). According to them the prevalence rates of CHD
in multiple ethnic groups in Delhi, were highest in Sikhs, lowest in Muslims
and identical in Hindus and Christians. Gupta et al. (2000) also observed that
there was a significant difference in coronary risk factors in Hindu and Muslim
communities of Jaipur.

Age and gender wise distribution of cases belonging to different
communities:

Influence of age and sex on the incidence of CHD in different
communities was studied further and given in the Table 8 and Figure 5.

Table 8 Age and gender wise distribution of the cases belonging to
different communities

Sl. Age group | Hindu Muslim Christian
no. (years) M E %2 M T E 22 M E 22
1 <40 10 | -- - 4 [ 1 1.80 5 B -
2 40-49 20 | 4 | 10.67** | 8 2 3.60 23 3 15.38**
3 50-59 28 | 8 | 1141* | 13 6 2.58 33 19 3.77
4 60-69 21 8 5.12* 11 4 4.26* 35 22 1.53
5 >70 12| 9 0.43 3 1 1.00 18 19 0.03
6 Pooled 91 129 |32.03** | 39 |14 | 11.79* | 204 63 | 74.46**
M- male , F —-female * (p<0.05) ** (p<0.01)
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Age and gender wise distribution of the cases belonging to
different communities

The gender influence on incidence of CHD was very well illustrated in
all the three communities studied. Irrespective of the religion males were

significantly (p<0.01) more affected than females.

When the age factor was also considered, a progressive increase in
the incidence of CHD was observed among both males and females of all the
three religions, such as Hindus, Muslims and Christians. But only among
Hindus a highly significant (p<0.01) difference in the incidence of CHD was
observed in almost all age groups between males and females except in age

groups above 70 years.

But this protection was totally absent among Muslim women. Where
both men and women of different age groups (from less than 40 to 60 years)

had equal risk of CHD.
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As far as the Christian community is concerned the risk coverage
against CHD was observed only among women in the younger age groups ie.
up to 49 years before attaining the menopausal stage. Thereafter the

protection was found lacking.

Hence it is observed that women in general were at low risk of CHD
than men in all religions studied. The rate of incidence of CHD was found to
be significantly low among Hindu women followed by Christian women

compared to Muslim.

4.1.3. Distribution of the sample based on educational status

The association, if any, between educational status and incidence of

CHD was also studied and presented in the Table below.

Table 9 Distribution of the sample based on educational status

. Case Control
Sl.no. Educational Status (n=350) (n=100) %2
1 Primary school 170(48.60) 11 (11.00) 139.67**
2 Secondary school 88 (25.10) 18 (18.00) 46.23*
3 Graduation 73 (20.90) 34 (34.00) 14.21**
4 | Post Graduation 8 (2.30) 21 (21.00) 5.83*
5 Professional Degree 11(3.10) 16 (16.00) 0.93
Figures in the parenthesis indicate percentage, * (p<0.05) ** (p<0.01)

The incidence of CHD was found to be decreasing with increasing level
of education. The highest percentage (48.60%) of the victims of CHD in the
present study had only primary education followed by secondary education
(25.10%) and graduation (20.90%). The incidence of CHD was also found to

be significantly high (p <0.01) among these groups. Only 2.30 percent of the
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CHD subjects had Postgraduate education; and 3.10 percent had professional
degrees, of which, the former showed an association with the incidence of
CHD to a significant extent (5% level) and the latter failed to show any

significant association with the occurrence of CHD.

Similar findings were reported by Albert et al. (2006). In a prospective
analysis they observed a decrease in incident CHD events with increasing

levels of education.

An increase in the level of education, as reported by Gupta et al.
(2003) was found to associate with decrease in smoking, leisure-time physical
inactivity, total and LDL cholesterol, and triglycerides. It was also associated
with increase in obesity, truncal obesity and hypertension. At the same time,
smoking, diabetes and dyslipidaemias was more prominent among the less

educated groups.

The data was further analysed based on the number of years of
education, which is commonly used as a measure of social status, and is a
strong predictor of CHD mortality in the Scandinavian countries and in
Hungary (WHO, 1994). The number of years of education categorised by
Gupta et al. (2003) such as less than ten years, ten to 15 years and more
than15 years was used for analysis. The results are presented in the Table 10

and Figure 6.
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Table 10 Distribution of the sample based on number of years of

education
No. of years Case Control X2
of education (n=350) (n=100)
<10 years 258(73.70) 22 (22.00) 198.91**
10-15 years 73 (20.90) 41 (41.00) 8.98**
>15 years 19(5.40) 37 (37.00) 5.79*
Figures in the parenthesis indicate percentage * (p<0.05) ** (p<0.01)

As the number of years of education is considered, it was observed
that, among those having education less than ten years, the rate of incidence
of CHD was the highest (73.70%), which was also statistically significant at
one percent level. The next in the order was the subjects having ten to 15
years of education with a statistical significance at one percent level.
Comparatively less number of cases (5.40%) had education more than 15
years. Hence it follows that lower the education level higher will be the

chances of occurrence of CHD.

Joshi et al.(2007) in the INTERHEART study also observed that low
educational level was strongly associated with increased risk of acute
myocardial infarction in native South Asians and in individuals from other

countries.

The data was further analysed to know the effect of gender and
number of years of education on CHD. The details are shown in the table

below.
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Table 11 Distribution of the sample based on gender and number
of years of education

S| Education Male Female
no. (No. of Case | Control » Case | Control »
years) | (n=244)| (n=50) | * (n=106) | (n=50) | X
1 <10 168 10 140.25* 90 12 59.65**
(68.90) | (20.00) (84.90) | (24.00)
2 10-15 59 23 15.80* 14 18 0.50
(24.20) | (46.00) (13.20) | (36.00)
3 215 17 17 -- 2 20
(7.00) | (37.00) (1.90) | (40.00) | 14.73**
Figures in the parenthesis indicate percentage ** (p<0.01)

Percentage of sample

0 L] L}
Less than 10 10to 15 Greater than 15

Education Years

|E|Case Male EControl Male ECase Female OControl Female I

Fig.6
Distribution of the sample based on gender and number of years of
education

As the table depicts, irrespective of gender, risk of CHD lowered with
the increasing years of education. A statistically higher (P<0.01) risk rate was
observed in both men and women who had education of less than ten years.
With increase in the year of education the CHD risk generally lowered among

both males and females. But the risk of CHD reduced to a significant (P<0.01)
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extent only among the males having ten to 15 years of education and females

having more than 15 years of education.

Among men, the presence of other risk factors associated with
improved social status due to higher education, may be interfering with the
benefits of extended years of education. For women the significant (P<0.01)
decline in the risk of CHD may be due to better awareness and exposure to
health management. Women with less than high school education having 30
to 50 percent higher CHD mortality than those with higher Education has also

been reported by Enas et al. (2001).

4.1.4. Distribution of the sample based on monthly income

Traditionally it is believed that coronary artery disease and dyslipidemia
are more prevalent in affluent societies. (Sethi et al., 2005) Therefore most of
the studies on CHD among Indians have focused on the higher socio-
economic class or on affluent Asian expatriates (Gupta et al., 2002). However,
epidemiology of CHD has many confounding factors in Indian context. So an
attempt was made to find out the relevance of income level in the incidence of

CHD, and the results are shown in Table 12 and Figure 7.
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Table 12 Distribution of the sample based on income level

SI. Income ¢ Male Female
no. (Rs per Case Control 2 Case | Control 2
month) (n=244) | (n=50) X (n=106) | (n=50) X
Low
income 172 16 - 82 13 -
T | (<Rs (7050) | (32.00) | 12945 | (77.40) | (26.00) | 9912
5500)
Middle
2 income 28 4 18.00** 9 13 0.73
( Rs 5500 | (11.50) (8.00) (8.50) (26.00) ’
-10000)
High
income 44 30 15 24
3 | =Rs (18.00) | (60.00) | 285 | (1420) | (48.00) | 208
10000)
Figures in the parenthesis indicate percentage ** (p<0.01)

+ Ref : HUDCO (1999)

70+
60+
50+
40+
30+
20+
104

Percentage of sample

Low Income Middle High
Group Income Income
Group Group

|I:|Case Male EControl Male [O0Case Female [0 Control Female |

Fig.7
Distribution of the sample based on income level

As the Table depicts, irrespective of the gender the incidence of CHD
was significantly high (p<0.01) among the cases of low-income group.
Majority of the cases studied (70.50% males and 77.40% females) came

under this category. Although the percentage prevalence of CHD among the
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middle-income group was the lowest in both men as well as women, statistical
analysis indicated a significantly high (p<0.01) incidence of CHD morbidity
among males, but not among their female counterparts. Whereas, high
income group failed to demonstrate any significant association with CHD

morbidity.

This finding is in agreement with Pais et al. (1996). In their study
among the South Indian urban population they found that lower socio-
economic status was significantly associated with CHD. Epidemiologic
evidences from the developed countries also indicated that, during the past 30
years, CAD and coronary heart risk factors have become more prevalent
among people of low social status, although before 1960, CHD may have
been less common in the lower income group (Rabi et al., 2006; Mainous
et.al, 2004 and Davey, 1997). It is therefore presumed that the disease
progressively is shifting to the more disadvantaged sections of the society
(Rosengren et al., 2004). There are clear evidences to illustrate this,
especially among women in low-income groups, for example in Brazil
(Monterio et al., 2002) and South Africa (Bourne et al., 2002), as well as in

countries in economic transition such as Morocco (Benjelloun, 2002).

Singh et al. (1998) contradicted these findings and reported that among
rural North Indians the prevalence of CHD and coronary risk factors like
hypercholestrolemia, hypertension, diabetes mellitus and sedentary lifestyle
were significantly higher among high and middle socio-economic group

compared to lower social classes. Reddy et al. (2002) also reported that
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higher socio-economic group has a greater prevalence of CHD than lower

socio-economic group.

So it is obvious that the income levels definitely have a role in the CHD

morbidity, although the associated factors operating with income levels may

vary with situation.

4.1.5. Distribution of the sample based on occupational status

The work status of the sample was studied to find out its association

with the incidence of CHD. Household activities of women were also

considered occupational, as suggested by Singh et al. (1998). Results are

presented in Table 13 and Figure 8.

Table 13 Distribution of the sample based on occupational status

S| Male Female
no. | Workpattern | Case [ Control 22 Case | Control | o2
(n=244) | (n=50) (n=106) | (n=50)
1 Labourers 72 3 63.48** 7 -- --
(29.50) (6.00) (6.60)
2 Businessmen 44 17 11.95** 1 -- --
(18.00) (34.00) (0.90)
3 | Administrative 38 12 13.52** 3 15 8.00**
staff&Executives (15.60) (24.00) (2.80) (30.00)
4 Professionals 19 12 1.58 -- 11 --
(7.80) (24.00) (22.00)
5 Domestic worker -- -- -- 86 20 41.09**
(24.60) (40.00)
6 | Retired 67 5 53.39** 9 11 --
(27.50) (10.00) (8.50) (22.00)
7 Unemployed 4 1 1.80 -- 4 --
(1.60) (2.00) (8.00)
Figures in the parenthesis indicate percentage **(p<0.01)
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Fig.8
Distribution of the sample based on occupational status

Based on the work status the incidence rate of CHD was significantly
high (p <0.01) among labourers, retired persons, women engaged in domestic

work and also among businessmen.

Lack of education, smoking, alcoholism, poor food habits are often
referred as factors leading to CHD morbidity among labourers. This is
supported by Gafarov et al. (2003). They reported that CHD affect more
frequently the workers engaged in hard physical labour and the poorly
educated ones. The increased incidence of CHD noticed among retired
persons, may be due to advancement of age, physical inactivity and
accumulated stress due to economic constraints and other psychosocial
factors such as loneliness, feeling of unwantedness and ill health during old

age (Arlappa et al., 2004).
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Women engaged in domestic duties, also reported to have significantly

high risk rate (p<0.01) of CHD. This may be due to the fact that majority of the
women belonged to the age group of above 50 years, so more susceptible to

the risk of CHD as they were in a postmenopausal state. (Krummel, 2004)

Businessmen were also found to be at high risk of CHD. Prevalence of
coronary risk factors among business class was also reported by Singh et al.
(1999). Among executives/professionals and administrative staff, the
prevalence of CHD was observed to be nonsignificant. This may be the effect

of better education and awareness.

4.1.6. Distribution of the sample based on marital status

The details on marital status of the sample are presented in Table 14 and

Figure 9.

Table 14 Distribution of the sample based on marital status

. Case Control 2
Sl.no Marital status (n=350) (n=100) X
1 | Married 281(80.30) | 75(75.00) | 119.20**
2 | Unmarried 16(4.60) | 23(23.00) | 1.26
3 | widow/widower 53(15.10) | 2(2.00) | 47.29*
Figures in the parenthesis indicate percentage ** (p<0.01)
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Fig.9
Distribution of the sample based on marital status

Regarding marital status, the incidence of CHD was significantly high
(p<0.01) among married people and also among widows/widowers. Economic
factors, lifestyle and stress in day to day living may be the risk factors for CHD
among married people. Moreover married people constituted a larger portion
of the sample. Psychological factors like loneliness, helplessness, added
stress and strain due to socio-economic reasons maybe the conditions
leading to CHD among widows/widowers. Unmarried persons did not report

any significant risk for CHD.

The data was further analysed based on gender and marital status.

The results are given in Table 15 and Figure 10.
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Table 15 Distribution of the sample based on gender and marital

status
) Male Female
SI. Marital
no. status Case | Control X2 Case | Control X2
(n=244) | (n=50) (n=106) | (n=50)
1 Married 226 45 120.89** 55 30 7.35**
(92.60) (90.00) (51.9) (60.00)
2 Unmarried 10 4 2.57 6 19 6.76**
(4.10) (8.00) (5.7) (38.00)
3 | Widow/ 8 1 5.44* 45 1 42.09**
widower (3.30) (2.00) (42.5) (2.00)
Figures in the parenthesis indicate percentage **(p<0.01)
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Fig.10
Distribution of the sample based on gender and marital status

As obtained from the Table, the risk of CHD was reported to be
significantly higher among married men (p<0.01) and widowers (p<0.05) than

unmarried males.
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Among females, widows showed a significantly higher (p<0.01) CHD
morbidity. Whereas married and unmarried women had a significantly lower

(p<0.01) chance of CHD morbidity.

4.1.7. Distribution of the sample based on family size.

The details are given in Table 16.

Table 16 Distribution of the sample based on family size

Sl.no. | Family size Case Control 2
-no- (n=350) (n=100) X

1 1-4 members | 155(44.30) | 65(65.00) 36.82**

2 5-7 members | 170(48.60) | 33(33.00) 92.46**

3 >7 members | 25(7.10) 2(2.00) 19.59**

Figures in the parenthesis indicate percentage ** (p<0.01)

A highly significant (p<0.01) prevalence rate of CHD was reported in all
the three categories of family size considered for the study. This suggested
that irrespective of family size the CHD morbidity was prevalent among the
sample. However the rate of incidence was comparatively higher in families
having five to seven members (48.60%), which was followed by the small

family size of one to four members.

4.2. Personal habits and life style

Personal habits and life style are the modifiable risk factors of CHD.
Several of such factors have been identified as having strong predispositions
to CHD by many authors (Singh and Sen, 2003; Puska, 2002; Farooqi et al.,

2000; Khanna et al., 1997 and Gopalan, 1996).

Results-122



Cigarette smoking is associated with an increased risk of CHD (Pais et
al., 2001). Stress and physical inactivity (Wannamethee, 2004; Rastogi et al.,
2004 and Singh and Sen, 2003) further elevate the risk independently of
obesity. Alcohol consumption in moderation reported to reduce the risk of
CHD (Rehm et al., 2004 and Gaziano et al., 2000). But this protective effect is

lost in the case of heavy drinkers (Bobak et al., 2000).

Hence these factors were considered in the present study as essential
components of habits and lifestyle and an attempt was made to bring out their

effect in the risk of CHD.

4.2.1. Smoking habits

Cigarette smoking is the biggest risk factor for sudden cardiac death:
smokers have two to four times the risk of CHD than non- smokers (Rani et
al., 2003; Shimkhada and Peabody, 2003 and AHA, 1999). Tobacco smoking
was an important modifiable risk factor for ischemic heart disease. In India,

tobacco is used both as cigarettes and beedies (Pais et al., 2001).

Subjects were therefore categorised as non-smokers, current or past
smokers (quit smoking at least 6 months before the time of admission). The
number of cigarettes/ beedis smoked per day was also recorded for current
smokers. According to Singh et al.(1998) those smoking less than 15
cigarettes /beedi per day was classified as mild smokers and those smoking

more than 15 cigarettes /beedi per day as heavy smokers.

The data on the smoking habits of the sample is given in Table 17.

Results-123



Table 17 Distribution of the sample based on smoking habits

Male Female
SI. | Particulars | Case | Control x2 Case | Control x2
no. (n=244) | (n=50) (n=106) | (n=50)
1. Smoking
habits
Current 120 8 o 2 -- --
smokers (49.20) (16.00) 98.00 (1.90)
Ex-smokers 59 4 o - - -
24.20) | (8.00) | 4802
Non 65 38 7.08% 104 50
smokers (26.60) (76.00) ) (98.10) | (100.00) | 18.94**
2 Intensity of
smoking
Mild 31 4 20.83** 2 - -
(12.70) (8.00) (1.90)
Heavy 89 4 77.69** - -- --
(36.50) (8.00)
Figures in the parenthesis indicate percentage **(p<0.01)

As obtained from the Table, majority of males (49.20%) among the
cases (with CHD) were current smokers. There were ex-smokers (24.20%),
and non-smokers (26.60) too. It was surprising to note that all the three
categories irrespective of their current habits of smoking, illustrated a highly
significant (p<0.01) association with CHD risk. Still current smokers reported
having an extremely high risk of CHD followed by the ex-smokers. The
majority of the males (76.00%) in the control group, however, were

non-smokers.

This clearly indicated that smoking is an important risk factor for CHD.
Similar findings were reported by Achari and Thakur (2004), AHA (1999) and

Sharma et al. (1997).
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The reduced risk of CHD among the ex-smokers as noted in the
present study was also reported by Cannon and Braunwald (2005). The
authors found that the participants who stopped smoking lowered their risk of

myocardial infarction within two years.

Smoking among females was noted as uncommon. Among the cases,
98.10 percent of females were non-smokers, so also the control group
(100%). This observation was in line with the findings of Edward et al. (1996).
As per their report cigarette smoking although found common in men (30 to
70%) including doctors, it is still uncommon (3 to 10 %) among Asian women.
Joshi et al. (2007) and Achari and Thakur(2004), also reported that smoking
was the second most important factor and significantly more common among

males than females.

In the present study, the female smokers formed only 1.90 percent of
the total number of cases; which failed to show any significant relation with
CHD. As per WHO reports two to ten percent of women in the third world

smoke, putting them at increased risk of heart attack and stroke (AHA, 1999).

The intensity of the smoking was studied using the classification
suggested by Singh et al. (1998). The results showed that among the current
smokers (males), majority (36.50%) belonged to the category of heavy
smokers and 12.70 percent mild smokers. But both the group showed
significant association with CHD. However, the risk of heavy smokers were

found to be much higher (3 times) than the mild smokers.
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The female smokers, although found to be very meagre in number,
were all mild smokers (1.90%) and they lacked any significant association
with CHD. But as reported by Srinivasan and Sathyamoorthy (2002), among
women even the light smokers have more than twice the risk of coronary
heart disease than non smokers and the risk of CHD is two to four times

higher among the heavy smokers.

4.2.2. Alcohol consumption

As per the available literature alcohol consumption in moderation is
associated with decreased risk of CHD (Rehm et al., 2004). But the relative
risk of mortality increases with higher level of alcohol intake (Gaziano et al.,
2000). Hence an attempt was made to collect data on this aspect. The
classification of drinkers as moderate and heavy was done on the basis of
criteria suggested by Bobak et al. (2000) and Colditz (1990).As given by them
moderate alchohol intake with a protective effect against CHD was one or two
drinks (60 ml to 120 ml) once in a day. The protective effect was lost in men

who drank twice a day or more. The results are given in Table 18.
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Table18 Distribution of sample based on alcohol consumption

Male

sI Female
no. | Particulars [ case Control 2 Case | Control 2
(n=244) (n=50) (n=106) (n=50)
1 Alcohol
consumption:
Yes 113 16 72.94* 4
(46.30) (32.00) (3.80)
No 131 34 102 50 17.79**
(53.70) (68.00) 57.02** (96.20) (100.00)
2 | Quantity
consumed:
Occasional 41 -- -- 4 - -
(16.80) (3.80)
1-2drink /week 32 9 12.90** - -
(13.10) (18.00)
1-2 drink/day 4 3 0.14 - - -
(1.40) (6.00)
More than2 36 4 25.60** -- - --
drink/day (14.80) (8.00)
Figures in the parenthesis indicate percentage ** (p<0.01)

Among the cases, 53.70 percent of the males were non-drinkers and
46.30 percent had the habit of drinking alcohol. In the control group also
majority of the males (68.00%) were found to be non-drinkers. But the Chi-
square values, significant at one percent level indicative of the fact that

irrespective of their drinking habits, the subjects had the risk of CHD.

But among females, a highly significant association (p<0.01) was
reported between non-drinkers and absence of CHD. So actual impact of

alcohol consumption and CHD could not be brought out clearly.

Further analysis of the data in terms of the frequency and quantity of
consumption of alcohol, revealed that moderate intake of alcohol (1-2 drink
once a day) appear to reduce the risk of CHD. Heavy drinking and very light

drinking failed to show any protective effect against CHD.
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The association of alcohol intake to non-cardiovascular mortality is less
consistent; risk possibly decreases with light to moderate intake but increases
sharply in heavy drinkers because of accidents, liver disease, and certain

cancers (Criqui, 1998; Thun et al., 1997 and Longnecker and Enger, 1996).

Alcohol consumption, according to Lichtenstein (2006) results in
hypertriglyceredaemia by providing an increased energy intake and also by

stimulating hepatic synthesis.

The type of alcoholic drinks consumed by the sample is shown in

Table 19.

Table19 Percentage distribution of the sample based on type of
liqguor consumption

Case Control
Sl
no. | Type Male Female | Pooled | Male Female | Pooled
(n=244) | (n=106) | (n=350) | (n=50) | (n=50) | (n=100)
1 | Toddy 4.10 -- 2.90 -- -- --
2 | Beer 1.20 -- 0.90 2.00 - 1.00
3 | Distilled 41.00 3.80 29.10 | 30.00 -- 15.00
spirit

As the Table depicts, the highest percentage of cases (29.10%) as well
as controls (15.00%) consumed distilled spirit like rum, brandy, whiskey and
arrack. Gender wise analysis also brought out the same result. Irrespective of
gender, liquor in the category of distilled spirit was more popular among the

sample (both male and female) who had the habit of drinking alcohol.
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Consumption of toddy and beer was comparatively less among the case as

well as the control groups.

4.2.3. Consumption of beverages

Epidemiological surveys provide evidence that tea consumption may
be associated with lowering CHD mortality rates (Peters et al., 2001). As per
earlier studies beverages like tea and coffee also had an impact on the risk of
CHD. According to Peters et al.(2001) tea consumption was associated with

lowering CHD mortality. The data in this respect is shown in Table 20.

Table 20 Beverage consumption pattern of the sample

SL.no Beverage Case Control 2
e (n=350) | (n=100) X
1 Tea 276(78.90) | 73(73.00) | 118.08**
2 Coffee 29(8.30) | 25(25.00) | 0.03
3 Both 41(11.70) | -- -
4 None 4(1.10) 2(2.00) 0.67
Figures in the parenthesis indicate percentage ** (p<0.01)

As obtained from the Table, majority of the case (78.90 %) had the
habit of drinking tea, which also showed a significant (p <0.01) association
with the incidence of CHD. There was no significant relation between coffee

consumption and occurrence of CHD.

Most of the large population studies have failed to find any association

between coffee consumption and CHD incidence or mortality. Any
association, if at all found, is related to constellation of risk factors seen in

coffee drinkers (Krummel, 2004). The coffee drinkers consumed more
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saturated fat and cholesterol, smoked more cigarettes and were less likely to

exercise than non coffee drinkers (Puccio et al., 1990).

At the same time tea, reported having a protective effect for heart
(Unno et al., 2005;Kovacs et al., 2004 and Tijburg et al.,1997) also failed to
demonstrate the same in the present study .Contrary to the protective effect ,
the tea users were found to be significantly more susceptible to CHD. This
may be due to the age factor of the cases (majority were above 50 years of
age) and also the habit of preparing tea with milk and sugar, which failed to

offer the protective effect that is accorded to tea.

Lorenz et al. (2007) and Serafini et al. (1996) also opined that the
addition of milk to tea reduces the gastrointestinal absorption of flavanols
because of the binding of flavanols to milk proteins, there by potentially
inhibiting the antioxidant effect of tea. More over, the bioavailability of
flavonols from tea has been shown to be only about 50 percent of that from
other sources such as onions (Hollman and Katan, 1999) suggesting that the
flavonols intake from tea may not be as beneficial as that derived from other
sources such as fruits and vegetables. Yochum et al.(1999), Hirvonen et
al.(1999) and Rimm et al.(1996) also reported that tea consumption was
unrelated to CHD risk after adjustment for dietary factors, whereas high
intakes of flavonols from vegetable sources, such as broccoli and onions,

were significantly and inversely associated with CHD mortality .
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4.2.4.Stress and other psychological factors

Stress adversely affects other coronary risk factors as well (Joshi et al.,

2007 and Rozanski et al., 1999). Data on stress and associated emotions , as

expressed by the sample was obtained and analysed using chi -square test.

The results are presented in Table 21 and Figure 11.

Table 21 Distribution of the sample based on prevalence of stress

. Male Female
| Stress | case | Control X2 Case | Control | .
no- (n=244) | (n=50) (n=106) | (n=50)
1 Yes 185 28 115.72** 87 25 34.32*
(75.80) (56.00) (82.10) | (50.00)
2 No 59 22 16.90* 19 25 0.82
(24.20) (44.00) (17.90) | (50.00)
Figures in the parenthesis indicate percentage **(p<0.01)
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Distribution of the sample based on prevalence of stress

Stress as a common phenomenon was observed among the cases as
well as the control group. But it was more predominant among the cases

including males (75.80%) and females (82.10%). The incidence of CHD was
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also found to be very high among them. Chi-square value indicated a CHD

risk, which was highly significant (p< 0. 01) in the sample with stress.

Stress factors :

The factors leading to stress are many and they vary from individual to
individual. Constructs like "job strain" (karasek and Theorell, 1996), "vital
exhaustion"(Kop, 1999), and low socio-economic status, the latter actually
referring to a wide range of socio-economic measures (Kaplan and Keil,
1993), have all been suggested as independent risk factors for cardiovascular

disease.

The stress responses of the sample were assessed based on the
frequency of occurrence of stress and the mean values computed. In order to
rank order the influence of different types of stress expressed by subjects in
both case and control groups, Kendall’'s coefficient of concordance was
conducted separately. Then the Chi-square analysis done to find out the
influence of different stress factors on the incidence of CHD. The result are

shown in Table 22 and Figure 11.

Table 22 The relative influence of stress factors on the risk of CHD

Case (n=350) Control (n=100)
Sl. | Type of stress Mean Mean z2
no Percentage | rank Percentage | rank
1 | Family stress 51.43 2.86 24.00 2.69 23.61**
2 | Economic stress 40.86 2.65 7.00 2.35 40.12**
3 | Work stress 32.86 2.49 24.00 2.69 2.86
4 | Social stress 8.57 2.00 3.00 2.27 3.55
Kendall's w for CHD subjects =0.155 **(p=<0.01)
Kendall's w for non CHD subjects =0.095 **(p=<0. 01)

Results-132



8.57% 3%

— Work stress

32.86% Work stress

24%

Family stress
24%

| Family stress
51.43%

T
Case Control

Fig.12
The relative influence of stress factors on the risk of CHD

Among the stress factors studied family stress ranked first as a factor
contributing to CHD risk. This was followed by economic stress and work

stress. Social stress occupied the lowest position.

When the relative importance of these factors on the onset of CHD was
considered, it was found that both family stress and economic stress had a
significantly higher (p<0.01) influence on the incidence of CHD than other

factors.

Psychological factors :

A number of psychosocial factors like depression, anger, anxiety, loss
of hope and social isolation have been associated with the development of

CHD (Mehta and Orbach, 1999).

An attempt was hence made to study separately the psychosocial
factors associated with CHD by ranking them according to their frequency of

occurrence or magnitude and the average of rank score is given as mean
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rank. To compare the rank order of the influence of different types of emotions
expressed by subjects in both case and control groups, Kendall’s coefficient
of concordance was conducted separately. The mean rank thus obtained
were subjected to Chi-square analysis to find out the extend of influence of

these factors on the incidence of CHD. The result is given in Table 23 and

Figure 13.
Table 23 The relative influence of psychological factors on the risk
of CHD
sl. Psychosocial Case(n=350) . Control(n=100)wI ,
no. | factors Percentage ean Percentage ean x
rank rank

1 Anger 44.29 4.03 15.00 3.64 27.84**

2 | Anxiety 42.00 3.96 22.00 3.85 12.86**

3 Depression 35.71 3.77 4.00 3.31 37.81*

4 Fatigue 29.14 3.57 21.00 3.79 3.12

5 Hostility 8.57 2.95 1.00 3.22 6.86**

6 Conflict 0.86 2.72 0.00 3.19 0.85
Kendall's w for CHD subjects =0.174 **(p=<0.01)
Kendall’s w for non CHD subjects =0.106 **(p=<0.01)
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Fig.13
The relative influence of psychological factors on the risk of CHD

Of the various psychosocial factors studied, anger (44.29%) was the

one most predominantly seen among CHD patients. This was followed by
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anxiety (42.00%), depression (35.71%), fatigue (29.14%) and hostility

(8.57%).

Most of these emotional factors except fatigue and conflict reported to
have a highly significant (P<0.01) relation with the risk of CHD. Among the
control group, existence of psychological factors was comparatively less than
that of cases. This explains the deleterious effect of psychological factors on

CHD.

The harmful potential of emotional stress on cardiovascular system has
already been reviewed extensively (Rozanski et al.,1999). The significant
association of anger and hostility with CHD, in the present study, is in line with
the findings of Sulsa et al. (1993). According to the author, anger and hostility
which emerged from type A coronary behaviour, also appear to have a
determinantal influence on the cardiovascular system. Anxiety and depression
the other two emotional states found to have a dent in the onset of CHD, are
highlighted as problems associated with stress by Rosengren et al. (2004),
Regulies (2002) and Sauter et al.(1998).So the significant influence of these

factors on incidence of CHD maybe attributed through stress.

4.2.5. Activity pattern

It is now more than 50 years ago that the physical activity-coronary
heart disease (CHD) hypothesis was launched by Morris et al. (1953) with his
pioneering work on London bus drivers. Since then, physical inactivity has

been documented as a well-established risk factor for CHD in Western
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population. Independent of other risk factors, a sedentary lifestyle accounted

for 12.20 percent of the population attributable risk to CHD (Yusuf et al.2004).

The protective effect of physical activity in very different places of the
world has recently been demonstrated in the INTERHEART study where
regular physical activity was significantly related to acute myocardial

infarction. Physical activity in the present context has been studied in terms of

» Occupational activity

» Leisure activity

Occupational activity:

Occupational activities were classified as sedentary activity, moderate
activity and heavy activity as given by ICMR (Gopalan et.al.,2004). The

following Table 24 and Figure 14 show the occupational activity of the sample.
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Table 24 Distribution of the sample based on occupational

activities
S| Male Female
no. Particulars [ case Control x> Case Control x>
(n=244) (n=50) (n=106) (n=50)
1 Occupational
activity
Sedentary 149 38 65.89** 101 49 18.03**
(61.10) (76.00) (95.20) (98.00)
Moderate 63 11 36.54**
(25.80) (22.00) 5 1 2.67
Heavy 32 1 29.12* (4.70) (2.00)
(13.10) (2.00) - - -
2 Duration of
work(hr/d/wk)
0-4hours 90 11 63.13** 71 8 50.24**
(36.90) (22.00) (67.00) (16.00)
4-8hours 103 8 81.31** 24 17 1.2
(42.20) (16.00) (22.60) (34.00)
>8 hours 51 31 4.88** 11 25 5.44*
(20.90) (62.00) (10.40) (50.00)
Figures in the parenthesis indicate the percentage **(p<0.01)

Percentage of sample

Sedentary

Moderate

Heavy

ECase Male EControl Male O Case Female O Control Female

Fig.14

Distribution of the sample based on occupational activities

As obtained from the table majority of the sample including both case

(male 61.10% and female 76.00%) and control (male 76.00% and female

98.00%) were sedentary workers. This clearly indicated the modern trend of
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sedentary lifestyle among the people. The occurrence of CHD was also found
to be significantly (p<0.01) very high among the cases of both male and
female engaged in sedentary work. So sedentary activity was invariably found
to be a leading cause of CHD irrespective of gender. At the same time
moderate and heavy workers had CHD to a significant (p<0.01) level only
among the male CHD patients but not among their female counterparts. But
there observed a progressive reduction in the percentage of CHD cases as

occupational activities become more and more strenuous

The effect of duration of work on CHD when studied, it was seen
that the incidence was comparatively less among the males(20.90%) and
females (10.40%) who worked for more than eight hours per day. Highest
incidence among males (42.20%) was reported with cases who worked for

four to eight hours and females who worked for less than four hours a day.

However irrespective of the duration of work all the male CHD subjects
showed a significantly high risk of CHD. But the females who worked for four
to eight hours per day although had the risk of CHD but it was not to any

significant extent.

Hence it can be said that irrespective of gender, people having sedentary
lifestyle and engaged in occupational activities with a duration of less than

eight hours per day, were more at risk of CHD.
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Leisure time activity:

The study by Barengo et al. (2004) also demonstrated that a sedentary
lifestyle resulting from low activity levels both at work and during leisure time
is associated with a significant increase in CHD. According to Yusuf et
al.(2004) a sedentary lifestyle accounted for 12.20 percent of population
attributable to risk of CHD. The details of leisure time activities are given in
Table 25.

Table 25 Percentage distribution of the sample based on leisure
time activities

. Male Female
Sl. Particulars
no. Case Control | Case Control
(n=244) | (n=50) | (n=106) | (n=50)
1 Type of exercise
Walking 33.61 36.00 19.81 24.00
Yoga 1.23 4.00 0.94 2.00
Cycling 2.05 -- -- --
Games 2.86 2.00 -- --
None 60.25 58.00 79.25 74.00
2 Frequency of exercise
Everyday 17.60 26.00 9.40 18.00
3-6times per week 16.05 8.00 8.50 4.00
1-2times per week 6.10 8.00 2.80 4.00
3 Duration of exercise per day
<30 minutes 22.15 26.00 13.20 26.00
30-60 minutes 12.70 16.00 4.70 -
>60 minutes 4.90 -- 2.80 --
4 Duration of passive activities per day
0-2 hours 37.30 56.00 38.68 22.00
>2 hours 51.22 24.00 51.89 74.00
None 11.48 20.00 9.43 2.00

Walking was most preferred form of exercise by the subjects followed
by games, cycling and yoga. Among female, 19.81 percent cases and 24
percent controls did brisk walking and, 0.94 percent cases and two percent

controls females did yoga.
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Majority of subjects did exercise for less than 30 minutes only. While
4.90 percent male and 2.80 percent female CHD subjects engaged in regular

exercises more than 60 minutes.

Sleep:

The effect of sleep on the risk factors of CHD has been studied and the
results are presented in the Table below.

Table 26 Distribution of the sample based on duration of sleep

Male Female
Sl. Sleep
no. Case Control $2 Case Control $2
(n=244) | (n=50) (n=106) | (n=50)
1 | <8hours 131 12 99.03** 76 22 29.76*
(53.70) | (24.00) (71.70) | (44.00)
2 8 hours 79 24 29.37* 25 22 0.19
(32.40) | (48.00) (23.60) | (44.00)
3 | >8hours 34 14 8.33* 5 6 0.09
(13.90) | (28.00) (4.70) | (12.00)
Figures in the parenthesis indicate percentage ** p<0.01

As far as the male subjects were concerned irrespective of the
duration of sleep they were all affected by CHD to a significant extent
(p<0.01). Still the occurrence of CHD was comparatively high among those

who had sleep for less than eight hours per day.

This was also found true with females who were affected by CHD. In
fact a highly significant (p<0.01) relation between sleeplessness and CHD has
been observed among female subjects also. It was further noted that the risk
of CHD reduced with the increase in the duration of sleep among both males

and females.

Results-140



Gafarov et al. (2003) also found that CHD males sleep less and good

sleep was registered in CHD free males two times more frequently.

4.3. Anthropometric parameters

Physical body measurements like height (Jalalie et al, 2005) body
weight, BMI and waist circumference and waist/hip ratio (Despres and
Lemieux, 2007 and Wang et al., 2005) are the parameters often considered to
identify the risk of CHD. In the present study, an attempt was made to analyse
the extent of association of these factors with CHD. .

4.3.1. Comparison of mean height of the sample with standard
height

The mean height of the sample, both CHD and Non CHD subijects, was
calculated separately for those who were less than and more than 60 years in
order to study the marginal decrease in anthropometric measurements with

age as stated by Arlappa et al.( 2003) and Seidell and Visscher(2000).

These mean heights were compared with respective standards and

presented in Table 27, Figure 15 and Figure 16.
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Table 27 Comparison of mean height of the sample with standard height

‘t’ value
S| Standard*
’ . Mean height height Mean Case
no. | Particulars Sample Vs Vs
(cm) (cm)
Standard Control
1 Male
(<60 years) | Case (n=144) 162.85+7.82 0.23 5.34**
Control (n=44) 170.05+7.88 5.93**
163
(> 60 years) | Case (n=100) 163.55+7.48 0.72 0.04
Control (n=6) 163.67+6.62 0.25
2 Female
(< 60 years) | Case (n=43) 153.72+5.97 4.09** 3.84*
Control (n=42) 159.00+6.70 8.71**
151
(> 60 years) | Case (n=63) 151.52+6.14 1.96* 0.73
Control (n=8) 153.38+3.25 2.94*
*Ref : ICMR (2000) *(p<0.05) **(p<0.01)
ontrol Male
Control Male
Standard height 163cm
Case Male
Case Male
158 160 162 164 166 168 170 172

Mean height of male(cm)

Less than 60 years

™ Greater than 60 years

Fig.15

Comparison of mean height of the males with standard height
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Standard height 151 cm

Case Female

146 148 150 152 154 156 158 160
Mean Height of Female (cm)

M Less than 60 years w Greater than 60 years

Fig.16
Comparison of mean height of the females with standard height

The mean height of men in general was at par with ICMR (2000)
recommendation except the height of control group in below 60 years where
the observed mean height was significantly higher (p< 0.01) than the standard

height.

Case-control comparison showed a significant (p< 0.01) difference only
in the age group of less than 60 years where the control population was taller

than the cases.

The mean height of women was also found to be equal to or above the
standard values given by ICMR (2000) in all the categories .So there obtained
a highly significant (p< 0.01) difference in the height of both case and control

of below 60 years as well as the above 60 age group.

Case-control comparison in females illustrated a highly significant
(p< 0.01) difference with control population taller than the cases belonging to

under 60 years category.
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Thus it can be said that the case-control difference in height was
obvious only among the males and females of below 60 years, with control
group taller than the cases. Short stature has already been implicated as a
risk factor for CHD among men (Nwasokwa et al., 1997) and women (Palmer
et al., 1990).Enas et al .(2001) also observed that height is inversely
associated with CHD in women as it is in men.

4.3.2. Comparison of mean weight of the sample with standard
weight

The mean weight of the sample was also calculated separately for
cases and controls based on the age and gender. Comparison of mean
weight of the sample with the standard is presented in Table 28, Figure 17

and Figure 18.
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Table 28 Comparison of mean weight of the sample with standard

weight
. Standard” ‘t’ value
sl Mean weight weiaht
" | Particulars Sample (kg) 9 Mean Case
no (kg) Vs Vs
Standard | control
1 Male
(<60 years) | Case (n=144) 62.75+11.42 2.89** 3.67*
Control (n=44) 69.75+9.88 6.55**
60
(> 60 years) 61.03+10.17 1.01 1.06
Case (n=100) 56.50+10.75 0.80

Control(n=6)

2 Female

(<60 years) | Case (n=43) 55.47+10.94 3.28** 1.38
Control (n=42) 58.57+9.72 5.71*
50
(> 60 years)
Case (n=63) 53.81+12.29 2.46* 0.26
Control (n=8) 52 50+9.18 0.77
*Ref :ICMR (2000) *(p<0.05) **(p<0.01)

0 20 40 60 80
Mean weight of male kg)
\ # Less than 60 years # Greater than 60 years \
Fig.17

Comparison of mean weight of the males with standard weight
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Fig.18

Comparison of mean weight of the females with standard weight

When the mean body weight of the males was compared with standard
weight (ICMR, 2000), significant difference (p<0.01) was observed only in
case and control of less than 60 years. The observed values were higher than
the standard measurements .When the CHD subjects were compared against
non CHD , a highly significant difference (p<0.01) was observed with control
population heavier than the cases. But the males above 60 years did not
report any significant difference in body weight, for both case and control

groups.

Females, in general, reported a mean body weight significantly higher
(p<0.05) than the recommended standard except the control group of above
60 years. But the case-control comparison failed to show any statistical

significance.

It was further noticed that among the elderly group (>60 years) CHD
subjects irrespective of gender were heavier than their non-CHD counterparts.

But the sample below 60. years presented an opposite trend of controls being
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heavier than the cases. This increased body weight may be due to the

skeletal weight and active tissues rather than body fat (Lee et al., 1999).

As reported by Lee et al.(1999) the relationship between degree of
overweight and the development of CHD may be modified by age, sex, body

fat distribution, degree of fithess and ethnicity

4.3.3. BMI status

Obesity has an association with CHD presumably through its impact on
a number of other risk factors (Eckel, 1997). Obesity has emerged as a major
disorder associated with many metabolic diseases in both developed and
developing countries. Although obesity has a genetic etiology, the major
precipitating factor is environmental, mostly related to sedentary lifestyle and
causing conservation of energy as body fat (Snehalatha et al. 2003).
Epidemiological studies have shown that the ideal BMI may differ for different
populations. So BMI of the sample population was compared with BMI
recommended for Asians by WHO (2000) as Asian Indians tend to have risk
of CHD despite having lean BMI.The details in this respect are shown in

Table29 and Figure 19.

Results-147



Table 29 Distribution of the sample based on BMI status

Sl. Male Female
no. BMI status* | Case Control xz Case Control xz
(Asians) (n=244) (n=50) (n=106) (n=50)
1 <18.5 19 3 11.64** 15 3 8.00**
(Underweight) (7.80) (6.00) (14.20) (6.00)
2 18.5-20 21 3 13.50** 9 3 0.60
(Low - normal (8.61) (6.00) (8.50) (6.00)
weight)
3 20-23 84 13 51.97* 27 13 2.27
(Normalweight) | (34.42) (26.00) (25.50) (26.00)
4 23-25 55 14 24.36* 18 14 1.20
(Over weight) (22.54) (28.00) (17.00) (28.00)
5 >25 65 17 28.10* 37 17 12.76**
(Obesity) (26.63) (34.00) (34.90) (34.00)
Numbers in the parenthesis indicate percentage. **(p<0.01)

* Ref : WHO Regional Report (2000)
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Distribution of the sample based on BMI status

Obesity (26.61%) and overweight (22.54%) together constituted around
50 percent of the male CHD cases of which 34.42 percent of them had normal
BMI status. In the case of controls majority fell in the category of obese
(34.00%) or overweight (28.00%). Sample with underweight (<18.5) and low

body weight (18.5-20) were comparatively low among both CHD and non
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CHD males. Case-control comparison indicated an equally high risk with all

categories of BMI status.

Among women majority of the CHD subjects (34.90%) had obesity.
The next in the rank was the subjects with normal weight (25.50%) and
followed by overweight (17.00%). A reasonably good number of them
(14.20%) were reported to be underweight. Women in non CHD group mostly
(37.00%) had normal BMI. Overweight and obesity were reported among 24
percent of the sample each. However incidence of CHD was significantly high
among obese women. Case-control comparison further suggested a highly
significant difference (p<0.01) in CHD incidence among women in the
underweight category also. This indicated that both underweight as well as

obesity had an impact on the risk of CHD in females.

Epidemiological studies have already shown that among Asian
subjects the risk association with diabetes and cardiovascular diseases occur
at lower levels of BMI when compared to white population (Banerji et al.,
1999). This was attributed to the body fat distribution. Asian Indians tend to
have more visceral adipose tissue, causing higher insulin resistance, despite

having lean BMI.

However, the gender influence has clearly been brought out in the
present study. Men with a normal BMI range were more affected than their
female counterparts. This may be due to the premenopausal protection for
women. But in the obesity status they tend to loose this advantage and

become equally at the risk of CHD along with men. The association of obesity
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with CHD is presumably through its impact on risk factors including
hypertension, dyslipidemia, impaired glucose tolerance and type two diabetes

mellitus (Eckel, 1997).

Manson et al.(1990) also found that women who maintained their ideal
body weight have 35 to 60 percent lower risk of myocardial infarction than
women who become obese. Similar findings were reported by Nurses Health
Study (Jacobs et al., 1998) indicating that CHD mortality was four fold lower in

lean women (BMI < 21) than in obese women.

4.3.4. Waist circumference and waist/hip ratio.

Several studies showed that central obesity is more reliable indicator of
CHD (Despres, 2001) and high waist to hip ratio is associated with increased
morbidity and mortality from severe chronic diseases such as myocardial
infarction in both genders (Yusuf et al., 2005). Table 30, Figure 20, Figure 21,
Figure 22 and Figure 23 show the distribution of the subjects based on waist

circumference and waist / hip ratio.
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Table 30 Distribution of the sample based on waist circumference and
waist / hip ratio

Sl. Particulars Case Control y2
no. (n=350) (n=100)
1 * Waist circumference (cm)
Male <90 124(50.80) | 20(40.0) 75.11**
290 120(49.20) | 30(60.0) 54.00**
Female <80 26(24.50) 20(40.00) |0.78
>80 80(75.50) 30(60.00) | 22.73**
2 * Waist hip ratio
Male <0.95 123(50.40) | 21(42.00) | 72.25**
20.95 121(49.60) | 29(58.00) | 58.13**
Female <0.80 6(5.70) 11(22.00) | 91.67**
=0.80 100(94.30) | 39(78.00) | 24.20*
Numbers in the parenthesis indicate percentage **(p<0.01)

* Ref : James (2005)
* Ref : Wilett et al. (1999)

Waist circumference:

Percentage of sample

<90 >90

HECHD ONon CHD

Fig. 20
Distribution of the males based on waist circumference (cm)
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Percentage of sample

<80 >80

\ ECHD ONon CHD \

Fig. 21
Distribution of the females based on waist circumference (cm)

Waist circumference when studied as a risk factor for CHD, it was
found that majority (75.55%) of the female CHD subjects had above normal
value (>80cm). In the case of males 50.80 percent had normal waist
circumference and 49.20 percent reported a risk predicting waist
circumference (>90 cm). So increased waist circumference was more
common among women than men. Enas et al. (2001) and Rexrode at al.
(1998) also reported that age related increase in weight and waist
circumference is greater in women than in men and is closely related to

decrease in physical activity.

It was surprising to note that irrespective of gender, majority (60%) in

the control group also had waist circumference above the normal value.
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Waist / hip ratio (WHR):
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Fig. 22
Distribution of the male sample based on waist / hip ratio
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Fig. 23
Distribution of the female sample based on waist / hip ratio

The same trend as in waist circumference was reflected in waist/hip
ratio. Irrespective of gender and CHD risk, majority had waist/hip ratio higher
than normal. But in the case of female CHD subjects it was very obvious that

the maximum percent (94.30%) of the sample had a waist / hip ratio of above
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0.80. This result fell in line with the findings of Gupta et al.(2002) Rexrode et
al .(1998) and Bjorntorp (1985), who reported that the risk of CHD rises

steeply among women whose waist/hip ratio is higher than 0.80.

A significantly higher incidence of CHD with acute myocardial infarction
with increased WHR as observed in the present study with female subjects
was also reported by Jalali et al. (2005), Pais et al. (2001) and Rexrode et al.
(1998). The INTERHEART study (Merchant et al., 2006) demonstrated it even
at the lowest level of BMI, increased WHR still notably increases the risk for

myocardial infarction

4.4. Clinical features

The signs and symptoms initially seen in patients with CHD are not
uniform. Chest discomfort is the predominant symptom in unstable angina and
acute myocardial infarction. The site of discomfort is usually retrosternal, but
radiation is common and usually occurs down the ulnar surface of left arm.
However, symptoms of CHD also occur in which ischemic chest discomfort is
absent or not prominent, such as asymptomatic (silent) myocardial ischemia.
Anginal “equivalents”, such as dyspnea (shortness of breath), faintness,
fatigue, and eructions are common, particularly in the elderly (Morrow et

al.2000).

4.4.1. Signs and symptoms of CHD

The common of signs and symptoms experienced by the CHD sample

are presented in the Table 31, Figure 24, Figure 25, Figure 26 and Figure 27.
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Table 31 Signs and symptoms of CHD experienced by subjects

SI. Sex Pooled
no. Particulars Male Female (n=350)
(n=244) (n=106)
1 Diagnostic event
Myocardial infarction 163(66.80) | 58(54.70) | 221(63.10)
Unstable angina 81(33.20) | 48(45.30) | 129(36.90)
2 Signs and symptoms
Angina and radiating pain 84(34.40) | 32(30.20) | 116(33.10)
Nausea and vomiting 7(2.90) 7(6.60) 14(4.00)
Chest pain and 38(15.60) | 32(30.20) | 70(20.00)
breathlessness
Chest pain and sweating 79(32.40) | 17(16.00) | 96(27.40)
Unconsciousness 5(2.00) 5(4.70) 10(2.90)
Asymptomatic 31(12.70) | 13(12.30) | 44(12.60)

Figures in the parenthesis indicate percentage
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O Myocardial infarction OUnstable angina

Fig.24
Distribution of the males based on the diagnostic events of CHD

45%

55%

OMyocardial infarction OUnstable angina

Fig.25
Distribution of the females based on the diagnostic events of CHD
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16%

OAngina and radiating pain ONausea and vomiting
O Chest pain and breathlessness EChest pain and sweating
OUnconsciousness O Asymptomatic

Fig.26
Signs and symptoms of CHD experienced by the male subjects

12%

16%

30%

OAngina and radiating pain ONausea and vomiting
OChest pain and breathlessness OChest pain and sweating
OUnconsciousness OAsymptomatic

Fig.27
Signs and symptoms of CHD experienced by the female subjects

Myocardial infarction was the diagnostic symptom of CHD among
63.10 percent of the cases, which included 66.80 percent males and 54.70
percent female. Unstable angina was the diagnostic symptom for the
remaining CHD subjects. Regarding associated signs and symptoms of CHD,

angina and radiating pain were experienced by majority (33.10%), followed by
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chest pain and sweating (27.40%). Asymptomatic or silent myocardial

ischemia was observed in 12 percent of the CHD sample.

Natarajan (2000) also reported that approximately 30 percent of the
elderly patients with myocardial infarction present with classical features of an
acute onset with crushing retrosternal chest pain often radiating into the jaw
and down the left arm. It is associated with faintness or frank syncope. A
further 30 percent of patients atypically and without any chest pain. They

become suddenly breathless, and complain of general weakness.

As observed by Kumar et al. (2005) about 25 percent of myocardial
infarction is “silent” and patients with diabetes mellitus or those who are aged

are even more likely to have painless infarcts.

4.4.2. History of comorbidities

The occurance of comorbidities like diabetes, hypertension and chronic
obstructive pulmonary disease (COPD) among the CHD sample was also

studied and the results are presented in Table 32 and Figure 28.
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Table 32 Distribution of the CHD subjects based on comorbidities

Male Female Pooled
Sl.no. Particulars (n=244) (n=106) N=350
1 Comorbidities
Yes 152(62.30) | 70(66.00) |222(63.43)
No 92(37.70) 36(34.00) | 128(36.57)
2 Type of comorbid disease
Hypertension 58(23.80) 21(19.80) |79 (22.57)
Diabetes 39(16.00) 27(25.50) | 66 (18.86)
Hypertension and Diabetes | 42(17.20) 20(18.90) |62(17.71)
Chronic obstructive 29(11.90) 3(2.80) 32(9.14)

pulmonary disease

(Figures in the parenthesis indicate percentage)

Percentage of

E Case Male

O Case Female

OPooled

Fig.28

Distribution of CHD subjects based on comorbidities

As obtained from the Table, 36.60 percent of the CHD subjects did not

have any comorbidities. Of the remaining 66.40 percent, the hypertension

(22.60%) was more common followed by diabetes (18.90%), 17.70 percent of

the CHD subjects had both hypertension and diabetes as comorbidities. Sex
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wise comparison showed that more men with CHD (23.80%) had

hypertension and women (25.50%) had diabetes.

Grundy (1999) observed that the increase in coronary risk associated
with diabetes is much greater for women than for men. This may be due to the
fact that the usual protection, the premenopausal women have against
atherothrombosis, is almost completely lost when diabetes is present
(Aronson and Rayfield, 2005). Diabetes mellitus as a strong risk factor for
CHD among women than men was also highlighted by Srinivasan and

Sathyamoorthy(2002)

Comorbidities of CHD were studied extensively. Kasliwal et al. (2005)
reported that the incidence of hypertension was 70.90 percent and diabetes
was 47.50 percent among patients under going CABG (Coronary Angio
Bypass Graft). The case —control study by Kanijilal et al. (2005) noticed the
prevalence of hypertension as 30 percent, 29 percent, 21 percent, 23 percent
in the east west, north and south respectively. The prevalence of diabetes as
reported by Patil et al. (2004) was 33 percent in the east, 18 percent each in

the west and north, and 25 percent in the south.

Hospital based studies on 5000 patients at the National Heart Institute
in Delhi, have also shown that the risk factors of CHD were hypertension,
smoking, diabetes in that order; and ten percent of patients had no obvious
risk factors. Multiple risk factors occurred in about 60 percent of patients

(Vashist et al., 1990).
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4.4.3. Mean blood pressure

Since hypertension and CHD were significantly more frequent among
subjects (Singh et al., 1997), data on blood pressure of the sample was
collected and compared with the cut off values given by JNC VI (1997).The

details are given in Table33.

Table 33 Comparison of mean blood pressure of the sample with
recommended values

Male Female
Blood *Cut off
pressure value Case Control ‘t’ Case Control ‘¢’
(n=244) (n=50) value | (n=106) (n=50) value

Systolic BP <140 147.38 118.80 7.64** | 153.87 115.20 9.03**
(mm of Hg ) +25.25 +17.16 +29.43 +10.20
Diastolic BP <90 91.93 81.00 6.79** | 95.16+ 79.60 7.71**
(mm of Hg ) +10.94 +6.93 13.57 +6.38
*Ref : Joint National Committee Sixth report (JNC VI, 1997) **(p<0.01)

The mean systolic and diastolic blood pressures were above the cut off
values suggestive of hypertension by JNC VI (1997) in both male and female
CHD subjects. Case-control comparison also showed that the blood
pressures of the CHD subjects was significantly (p<0.01) higher than the non
CHD subjects.The systolic blood pressure of the cases were significantly

(p<0.01) higher than the controls.

4.4.4. Diabetic history

CHD was significantly more frequent among subjects with diabetes
than non- diabetics. So an attempt was made to study the history of diabetes

among the CHD sample. The details are presented in the Table 34.
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Table 34 Distribution of the CHD subjects based on diabetic history

Gender
Particulars Pooled
Sl.no Male Female (n=350)
(n=244) (n=106)

1 Up tobyears | 40(16.40) | 18(17.00) 58(16.57)
2 5-10 years | 14(5.70) | 17(16.00) 31(8.85)
3 10-15years | 8(3.30) 6(5.70) 14(4.00)
4 15-20 years | 8(3.30) - 8(2.29)
5 | 20-25years | 8(3.30) 6(5.70) 14(4.00)
6 >25 years 3(1.20) - 3(0.86)
7 |Total 81(33.20) | 47(44.40) 128(36.57)

Figures in the parenthesis indicate percentage

As the Table presents, 36.57 percent of the CHD subjects had diabetes
mellitus. Female CHD subjects (44.40%) out numbered males (33.20%) in
this respect. Most of them (16.40% males and 17.00% females) reported
having diabetes for the last five years .The number of patients reduced with

increased duration in the history of diabetes.

Excess body weight and obesity, central obesity, sedentary life style,
higher visible fat intake (>25g/day) and social class 1-3 (higher and middle)
were the factors significantly associated with diabetes (Singh et al., 1997).
Impaired glucose tolerance doubles the occurrence of coronary disease in
men and triples or quadruples the risk in women particularly prior to age of 50
years (Wenger, 2006). A high coronary disease mortality associated with a
high prevalence of impaired glucose tolerance has been observed in the
Indian immigrant population who have a lower prevalence of risk factors such

as smoking, hyper cholesterolaemia etc. (ICMR, 1992).
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4.4.5. Family history of morbidities

The data on family history of diabetes mellitus, hypertension and
coronary heart diseases among the case and control were collected and the

results are presented in the Table below and Figure 29.

Table 35 Distribution of the sample based on family history of

morbidities
Sl. | Particulars Male Female
no.
Case Control Y2 Case Control Y2
(n=244) (n=50) (n=106) (n=50)
1 Family history of
comorbidities
Yes 127(52.00) 16(32.00) 86.16** 45(42.50) | 27(57.00) | 4.50*
No 117(48.00) 34(68.00) | 45.62** | 61(57.50) | 23(46.00) | 17.19**
2 Diabetes
Yes 47(19.30) 13(26.00) | 19.27** | 21(19.80) | 20(40.00) | 0.02
No 197(80.70) 37(74.00) 109.40** | 85(80.20) | 30(60.00) | 26.30**
3 Hypertension
Yes 44(18.00) 7(14.00) 26.84** | 9(8.50) 9(18.00) | 0.00
No 200(82.00) 43(86.00) 101.44** | 97(91.50) | 41(82.00) | 22.72**
4 Coronary heart
Disease
Yes 97(39.80) 12(24.00) | 66.28** | 34(32.10) | 11(22.00) | 11.76**
No 147(60.20) 38(76.00) | 64.22** | 72(67.90) | 39(78.00) | 9.81**
Figures in the parenthesis indicate percentage *(p<0.05) **(p<0.01)
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Fig.29
Distribution of the sample based on family history of morbidities

Family history of morbidities was reported in 52 percent of the male
CHD subjects and 42.50 percent of the female patients. When the morbidities
were considered individually it was observed that 39.80 percent of males and
32.10 percent of female CHD patients had a family history of CHD. Whereas a
family history of hypertension was seen only among 18 percent of male and
8.50 percent of female CHD subjects and diabetes among 19.30 percent and
19.80 percent of male and female cases respectively. So the family history of
CHD emerged as a stronger deciding factor in the occurrence of CHD than

diabetes and hypertension.
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4.5. Blood lipid profile

4.5.1.Comparison of blood lipid profile of the sample with

reference values

The serum lipid profile of the sample was studied in detail and the
mean values were compared with reference values given by NCEP (2002).

The details are shown in Table 36 and Figures 26 to 32.
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Table 36 Distribution of the sample based on serum lipid profile*

] Male Female
Particulars
Sl. Case | Control Y2 Case | Control Y2
no. (n=244) | (n=50) (n=106) | (n=50)
1 SerumCholesterol
(mg/dl)
<200 95 29 39.08** 36 37 9.66**
(Desirable) (38.9) (58.00) (34.0) (74.00)
200-240 80 14 60.19** 33 10 14.70**
(Borderline high) (32.80) (28.00) (31.10) (20.00)
2240 69 7 61.25** 37 3 25.00**
(High) (28.30) (14.00) (34.9) (6.00)
2 HDLcholesterol
(mg/dl)
<35 57 -—- 25 1 134.03**
(High risk) (23.40) (23.60) (2.00)
35-40 50 6 41. 23** 23 4 15.21**
(Moderate risk) (20.50) (12.00) (21.70) (8.00)
240 137 44 0.38 58 45 7.12**
(Normal) (56.10) (88.00) (54.70) (90.00)
3 LDLcholesterol
(mg/dl)
<130 102 31 0.53 29 38 23.76**
(Optimal) (41.80) (62.00) (27.36) (76.00)
130-160 48 13 68.88** 29 7 13.44**
(Borderline high) (19.70) (26.00) (27.36) (14.00)
2160 94 6 32.67* 48 5 16.94**
(High) (38.50) (12.00 (45.28) (10.00)
4 VLDLcholesterol
(mg/dl)
<25 118 34 0.58 50 37 5.79*
(Normal) (48.36) (68.00) (47.20) (74.00)
25-50
(Mild risk) 107 10 91.13* 53 12 23.29**
250 (43.85) (20.00) (50.00) (24.00)
(High risk) 19 6 90.27** 3 1 5.07*
(7.89) (12.00) (2.80) (2.00)
5 Triglyceride (mg/dl)
<150
(Normal) 157 38 417* 78 40 17.39**
2150 (64.30) (76.00) (73.60) (80.00)
(Risk) 87 12 124.41** 28 10 52.55**
(35.70) (24.00) (26.40) (20.00)
6 TC/HDLc ratio
<4.5 68 33 12.13** 21 38 4.90*
(Normal) (28.00) (66.00) (20.00) (76.00)
24.5 175 17 130.02** 84 12 54.00**
(Risk) (72.00) (34.00) (80.00) (24.00)

Figures in the parenthesis indicate percentage
*Ref : NCEP (2002)

*(p<0.05) **(p<0.01)
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Serum cholesterol:

Among the serum lipids, cholesterol, most often has been singled out
as being chiefly concerned with the incidence of atherosclerosis and CHD.
The total cholesterol measurement captures cholesterol contained in all
lipoprotein fractions: such as 60 to 70 percent is carried on LDL, 20 to 30

percent on HDL, and 10 to 15 percent on VLDL (Krummel, 2004).

In the present study more than 1/3"™ of the CHD subjects including both
males (38.9%) and females (34%) reported having a serum cholesterol level
within the normal limits (<200 mg/dl). But the percentage of the sample with
normal cholesterol level was significantly (p<0.01) low among cases than the
controls Similar observations were also reported by Krishnaswami et al.
(1989) in a South Indian hospital study. According to them even among
patients of CHD, the mean serum cholesterol level is not very high, though
higher than the control. Among Indians, heart attacks occur even at a plasma
cholesterol level around 180mg/100ml plasma. Robbins et al. (1996) were
also of the opinion that the total cholesterol in Indians was observed to be

lower than people in the Western countries.

Another 1/3" of the CHD subjects reported a serum cholesterol level
between 200 to 240 mg/dl (borderline high risk) including 32.80 percent of

males and 31.10 percent of females.

CHD subjects with high risk cholesterol level (>240 mg/dl) were more

among women (34.90%) than men (28.30%).Evidences are there to support
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the occurrence of CHD (32%) with total serum cholesterol greater 239 mg/dl

at Thiruvanathapuram in Kerala (Joseph et al., 2000).

A positive relation between serum cholesterol levels and risk for
atherosclerotic CHD has already been established by number of studies

(Krummel, 2004 and Anderson et al., 1987).

Among the control group, majority of the males (58%) and females
(74%) had normal serum cholesterol level (<200mg/dl) with female subjects in
a more advantageous position. Prevalence of hypercholestrolemia in 14
percent men and six percent women in the control group was worth noticing,
as it has the probability of developing CHD in future. As pointed out by Klag
(1993) an elevated serum cholesterol measured among persons younger than
twenties, is strongly associated with incidence of CHD (follow up after 40

years).

HDL Cholesterol:
HDL cholesterol (HDLc) is the good cholesterol and serum HDLc levels
have been found to have an inverse relationship with the development of

coronary artery disease (Singh et al., 1997).

As indicated by the table more than 50 percent of the CHD subjects,
both males (56.10%) and females (54.70%) had HDLc above normal level
(>40 mg/dl) which is advantageous. From the remaining cases, 23.40 percent
and 23.60 percent of male and females respectively were at a high risk state

with HDLc below 35 mg/dl. The rest were in the moderate risk level. Gupta et
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al.(1997) also found that approximately 24 percent of the urban population of

the north India had low levels of HDLc.

Controls, also predominantly (men 88% and women 90%) placed in
normal HDLc level. Comparison of case and control indicated a significantly

high risk with reduced HDLc (<40 mg/dI).

LDL Cholesterol:

Male CHD subjects mostly had either normal LDL cholesterol (41.80%)
or very high LDLc (38.50%) whereas maximum number of female CHD

subjects (45.28%) fell under the category of high risk level(>160mg/dI).

Among the control groups, majority of men (62.00%) and women
(76.00%) had normal level of LDLc. And comparatively very few of them were

in the borderline or high risk level.

As in the present study prevalence of elevated LDLc (as per National
Cholesterol Education Program guideline, 2002), was found only among
38.80 percent of the CHD subjects studied by Achary and Thakur (2004). This
suggest that either the cut offs used for elevated LDLc is not appropriate
among Indians or that more than 60 percent of the CHD is not explained by

elevated LDL cholesterol levels (Mohan and Deepa, 2004).

VLDL Cholesterol:

As far as the VLDL cholesterol values were concerned, CHD subjects

were mainly placed either in the normal (<25mg/dl) or mild risk (25-50mg/dl)
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category, irrespective of gender. The association of mild risk as well as high
risk level of VLDLc with CHD was found to be highly significant (p<0.01)
among both male and female subjects. Whereas the association between
normal VLDLc and CHD was significant only at five percent level, that too,

only among females. .

Triglyceride:

The risk level of triglycerides (>150 mg/dl) was observed only in 35.70
percent and 26.40 percent of male and female cases respectively. Majority of
the case and control had a triglyceride level within the normal limit. Here also
a highly significant (p<0.01) association was observed between high risk level
of triglyceride and CHD among both male and female cases. The risk of CHD
was also found to be significantly high among the females (p<0.01) and males
(p<0.05) having a normal triglyceride level. The incidence of CHD in subjects
having normal triglyceride level may be because the association of serum
triglyceride concentration with the risk of CHD is not strong and is a subject to

confounding by serum LDL and HDL cholesterol, diabetes and other factors.

Total cholesterol to HDL ratio:

As indicated by the table majority of the CHD subjects, both male
(72%) and females (80%) had total cholesterol/HDL ratio above the normal
levels (>4.5) In control group majority of men (66%) and women (76%) were
with in the normal levels. Association of total Cholesterol / HDLc ratio and risk
of CHD was found to be highly significant (p<0.01) in both male and female

cases.
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Achari and Thakur (2004) also reported that the prevalence of elevated

total cholesterol (>200mg/dl), low HDLc (<40mg/dl) and abnormal LDLc (>130

mg/dl) were significantly higher in patients with CHD compared to non CHD

group.

An effort was also made to study the blood lipid profile of adult (below 60

years) and elderly (60 years was considered as elderly, as per ICMR survey

on Indian geriatric population, (Park, 2002) population separately and the

results are given under the following heads:

» Blood lipid profile of the sample (below 60 years)

» Blood lipid profile of the sample(above 60 years)

4.5.2. Blood lipid profile of the sample below 60 years

The lipid profile of the adult population included in the study is presented in

the Table 37 and Figure 32.

Table 37 Serum lipid profile of the sample below 60 years

Male Female
Particulars Case Control ‘v Case Control ‘v’
(n=144) (n=44) value | (n=43) (n=42) value
Total Cholesterol 218.19 190.68 3.07** 218.47 172.74 5.28**
(mg/dl) +56.24 +68 +39.06 | +40.74
HDL cholesterol 40.19 45.70 4.20%* 41.02 45.74 3.147*
(mg/dl) +8.06 +5.88 +7.58 +6.03
LDL cholesterol 148.77 119.68 3.38** 149.84 103.83 5.51**
(mg/dl) +54.08 +32.64 +40.91 | +35.85
VLDL 29.73 25.30 1.58 27.60 23.17 1.65
(mg/dl) +16.19 +16.40 +12.66 +12.16
Triglyceride 148.67 126.61 1.57 138.12 116.12 1.63
(mg/dl) +81.72 +82.07 +62.87 +61.18
TC/ HDL ratio 5.61 4.20 5.42** 5.56 3.80 6.22**
+1.66 +0.88 +1.65 +0.80
**(p<0.01)
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Serum lipid profile of the male below 60 years
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Fig.33
Serum lipid profile of the female below 60 years
Irrespective of gender there was a highly significant (p<0.01) difference
in the total cholesterol, LDL cholesterol, HDL cholesterol and total

cholesterol/HDLc ratio, between the case and control groups. This revealed
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that CHD subjects (both male and female) below 60 years had a lipid profile

absolutely favorable for the development of CHD than the control groups.
4.5.3. Blood lipid profile of the sample above 60 years
The details are given in Table 38, Figure 34 and Figure 35.

Table 38 Serum lipid profile of sample above 60 years

Male Female
Particulars Case Control t-value Case Control | t-value
(n=100) (n=6) (n=63) (n=8)
Total Cholesterol 208.98 209.83 0.04 226.19 174.13 2.95**
(mg/dI) +46.24 +35.24 +47.77 +40.59
HDL cholesterol 41.06 48.00 2.29* 40.29 44.63 1.40
(mg/dl) +7.31 +5.40 +8.42 +6.89
LDL cholesterol 141.35 133.33 0.45 159.95 111.88 2.92**
(mg/dl) +42.99 124 .64 +44 37 +159.95
VLDL 26.65 28.50 0.27 25.92 17.63 2.40*
(mg/dI) +16.24 +15.63 +9.65 +3.89
Triglyceride 133.10 142.83 0.29 129.94 88.00 2.43*
(mg/dI) +81.45 +78.47 +48.11 +20.01
TC/HDLratio 5.26 4.37 1.41 5.83 3.95 3.17*
+1.53 +0.58 +1.64 +0.92
*(p<0.05)**( (p<0.01)
250+
S
S 200-
E
= 150-
e
o
T 1004
2
S 50
[}]
=
0,

Total
cholesterol
HDL
cholesterol
LDL
cholesterol
VLDL
cholesterol
Triglyceride
Total
cholesterol /
HDL ratio

‘EIMaIe case O Male control ‘

Fig.34
Serum lipid profile of the males above 60 years
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Fig.35
Serum lipid profile of the females above 60 years

Except HDL cholesterol, which was significantly (p<0.05) low among
the CHD subjects (males) above 60 years ,the serum lipid picture in general

did not show any significant difference between the case and control group.

Whereas a significant difference in most of the serum lipid
components, except HDLc was observed between the case and control of
female elderly subjects. Risk factors here were more apparent among CHD

patients than the control.

4.5.4. Plasma homocysteine level

Elevated plasma homocysteine is an independent risk factor for
peripheral vascular, cerebrovasular and coronary heart disease (Boushey et

al.1995). There is a paucity of information on plasma homocysteine in Indians.
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The fasting homocysteine level was estimated for a subsample of 30 CHD

subjects by ELISA technique and the results are presented in Table 39.

Table 39 Mean homocysteine level of the sample in comparison with

standard
Homocysteine value
SI. Gender (nmol per litre) t value
no *Normal Mean
1 Male
(n=25) <15 47.4141.90 3.87*
Female <15 46.92164.26 1.11
(n=5)
2 Pooled <15 47.32+44.97 3.94*
(n=30)
*Ref : Kang et al. (1992) **(P<0.01)

The mean homocysteine value in the study group was 47.32+44.92
pmol per litre.’t’ test was performed to find out whether the homocysteine
value of the subsample differed significantly from the normal value (15umol

per litre) and the test revealed that it was significant (p<0.01).

Jagadish (2005), in a case control study reported that the mean
homocysteine level was 41.3+t11.9 pmol per litre among patients with
premature CHD (<40 years) and 32.7t14.7umol per litre among patients
above the age of 40 years. The corresponding values for controls were

25.13+14.1umol per litre and 24.6 £17.8umol per litre respectively.

Agarwal et al.(2005) also observed that patients with high
homocysteine levels were affected with acute coronary syndrome and with
more diffuse CHD. In a case-control study an elevated level of plasma
homocysteine above 15umol per litre was detected in 70 percent of the cases

patients and 22 percent controls. The mean homocystiene values as reported
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by Gheye et al.(1999) were 21.50£2.33 umol per litre and 19.70 £1.87 umol

per litre for CHD cases and controls respectively.

Yet another study by Shah et al. (2005) found more than mild level of
hyper homocysteinemia (=30umol per litre) in 71 percent of young adult
patients (<45 years) with myocardial infarction. Chambers et al. (2000) also
reported a homocysteine concentration eight percent higher in cases

compared with controls, in both Indian Asians and Europeans.

Gender influence on homocysteine level was studied and shown in

Table 40.

Table 40 Homocysteine level and gender wise distribution of the CHD

subjects
. Gender Pooled )
HOTTIZSZIS:eme Male Female (n=30) X
(n=25) (n=5)

Low

<15umol /litre 7(28.00) | 3(60.00) | 10(33.30)

High 1.92
=15umol /litre 18(72.00) | 2(40.00) | 20(66.70)

Figures in the parenthesis indicate percentage
*Ref: Kang et al. (1992)

As seen in the table 72 percent of male and 40 percent of female CHD
patients had homocysteine level higher than the normal value recommended
by Kang et al. (1992).The pooled data indicated that 66.70 percent of the

sample were at risk of CHD in terms of homocysteine level.
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The elevated levels of homocystiene above 15mol/litre in 70 percent of
CHD subjects reported by Agarwal et al. (2005) is in line with the present

findings of 66.70 percent.

Sellub et al .(1995) observed that in the Framingham study 40 percent
of subjects were found to have increased levels of homocysteine associated
with low intakes of folic acid and vitamin B6. All these individuals also

demonstrated significantly increased carotid artery stenosis .

As Nygard et al.(1998) reported, homocysteine concentration of 9,15
and 20 mmol/litre predict total mortality ratios of 1.9, 2.8 and 4.5 respectively.
Rapid onset endothelial dysfunction can also be demonstrated following
physiological increments in plasma homocysteine induced by low dose oral

methionine, or dietary animal protein (Chambers et al., 2000).

These findings are inconsistent with invitro reports of a dose and time
dependent effect of homocysteine on endothelial cellular function (Stamler et
al.,1993) .As they suggested, that even diet related increment in plasma
homocysteine may contribute to the development and progression of

atherosclerosis.

4.5.5. Lipid profile Vs other variables

The association of related variables known to influence the serum lipid
profile of CHD subjects, was studied and the results are presented under the

following heads:

Results-179



» Anthropometric measurements Vs lipid profile
» Income level Vs lipid profile
» Smoking habits Vs lipid profile
Anthropometric measurements Vs lipid profile :
The details are given in Table 41,

Table 41 Correlation between anthropometric measurements and lipid
profile of the CHD subjects

Waist Waist /Hip Height Weight
2 BMI circumference ratio (cm) (kg)
Y=
53 (cm)
23
° S E M F M F M F M F M F
a2~
£ 3
7]
1 | Total 0.044 | 0135 | 0070 | 0311* | 0.002 |0272* |-030 |-142 |-054 | .047
Cholesterol
2 | LDLc 0.066 0.116 0.093 0.303** 0.018 0.263** -.066 -.132 -.092 .036
3 | HDLc 0.015 | 0.008 | 0.027 | -0.075 0.002 | -0.080 A25% | .0 .050 017
4 | Triglyceride 0.063 | 0.094 | 0.042 | 0.133 0.058 | 0.135 .043 -.091 .050 043
5 | VLDLc 0.063 | 0.093 | 0.043 |0.132 0.059 | 0.135 -0..043 | -0.092 | 0.080 | 0.041
M-male ,F-female *(p<0.05) **(p<0.01)

As obtained from the table, waist circumference and waist/ hip ratio of
female subjects with CHD correlated well with the total cholesterol and LDLc
levels. There was a significant (p<0.01) positive correlation indicating that
increase in waist circumference and waist/ hip ratio resulted in a

corresponding increase in the total cholesterol and LDLc.

The height of male and female subjects negatively correlated with total

cholesterol and LDLc though not to any significant extent. At the same time,
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height of male subjects with CHD positively correlated to a significant (p<0.05)

extent with HDLc value. In the rest of the anthropometric measurement no

significant correlation with blood lipid profile was noticed.

Income level Vs lipid profile :

The details are given in Table 42.

Table 42 Income and lipid profile of the CHD subjects

® o Total LDL HDL VLDL

g 3 Cholesterol | Cholesterol Cholesterol Triglyceride Cholesterol

° 5 (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

= Mean * SD Mean * SD Mean * SD Mean * SD Mean * SD

LIG 215.68 147.34 40.20 140.59 28.13

n=254 +51.34 +48.69 +8.00 +78.44 + 15.66

MIG 226.19 157.86 39.97 143.24 28.59

n=37 +52.93 +52.14 +7.78 +73.05 + 14.56

HIG 218.36 149.36 42.46 132.78 26.51

n=59 +43.61 +42.72 +6.97 +57.38 +11.45

*Reference | 200240 mg/dl | 134 160 mg/dl | >40 mg/dl <150 mg/d| 25-50 mg/dl
(borderline . ) .

value high) (borderline high) | (normal) (normal) (moderate risk)

Ref : NCEP (2002)

Income wise analysis of the blood lipid profile clearly brought out the

fact that middle-income group subjects had comparatively higher values than
others. High-income group ranked next for the total cholesterol (218.36
+43.61) and LDLc (149.36x42.72) and low income for triglycerides
(140.56 + 78.44) and VLDLc (28.13+15.66). In the case of HDLc (good
cholesterol) high-income group was in an advantageous position followed by

low income group and middle income group.
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However the overall picture revealed that irrespective of income the
CHD subjects were either within the normal range of reference value (as in
HDLc and triglycerides) or at borderline risk(as in total cholesterol, LDLc and

VLDLc).

Smoking habits and lipid profile :

The correlation between serum lipid profile and smoking habit of male

CHD subjects was done and given in Table 43.

Table 43 Correlation of smoking habits and serum lipid profile of male
subjects with CHD

:’(I)' Serum Lipids Smoking habit
1 Total Cholesterol 0.052

2 HDLc -0.011

3 LDLc 0.029

4 Triglyceride 0.087

A positive correlation between smoking and serum lipid components
such as total cholesterol, LDLc and triglycerides and negative correlation
between smoking and HDLc were observed, although not to any significant
extent. This indicated the possibility of raise in bad cholesterol and reduction

in good cholesterol due to smoking.
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4.6. Dietary habits

Dietary patterns are likely to vary by sex, socio-economic status and
culture. Dietary pattern is a conceptual terminology used all over the world. In
the present study, the term dietary habit has been coopted not to mince with
dietary pattern but to indicate the food habits in general. An attempt was
made to evaluate whether the dietary patterns predict the incidence of CHD
with regard to food habits, meal pattern, method of cooking, use of cooking

oil, frequency of use of various foods, details of food and nutrient intake.

4.6.1. Food habits and practices

The general food habits and dietary practices of the sample studied are

given in Table 44 Figure 36, Figure 37 and Figure 38.
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Table 44 Distribution of the sample based on food habits and practices

S| Particulars Case Control
no- Male Female Pooled Male Female Pooled
(n=244) (n=106) (n=350) (n=50) | (n=50) (n=100)
1 Food habits
Vegetarian 15 2 17 3 5 8
(6.10) (1.90) (4.90) (6.00) (10.00) (8.00)
Non vegetarian 229 103 333 47 45 92
(93.90) (98.10) (95.10) (94.00) | (90.00) (92.00)
2 Meal pattern
2meals/day 8 8 16 1 nil 1
(3.28) (7.50) (4.57) (2.00) 21 (1.00)
3meals/day 132 53 185 30 (42.00) 51
(54.10) (50.00) (52.86) (60.00) | 28 (51.00)
4meals/day 98 43 141 19 (56.00) 47
(40.16) (40.60) (40.29) (38.00) 1 (47.00)
5meals/day 6 2 8 Nil (2.00) 1
(2.46) (1.90) (2.29) (1.00)
3 | Cooking
methods
Boiling and 18 13 31 5 4 9
steaming (7.40) (12.30) (8.90) (10.00) | (8.00) (9.00)
Boiling, frying 226 93 319 45 46 91
and steaming (92.60) (87.70) (91.10) (90.00) | (92.00) (91.00)

Figures in the parenthesis indicate percentage.

Food habits :
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Fig.36

Food habits of the sample
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Figure 36 illustrate the food habits of the sample. Non-vegetarianism
was found to be a common practice among CHD (96.10%) as well as Non
CHD (92.00%) subjects. And the gender difference in this respect was also
not much. There were only very few vegetarians among the sample. And the

risk of CHD was also observed to be less among vegetarians.

According to Liu et al. (2001), Keys and Fraser (1999) and Thorogood
et al. (1990), vegetarians have a reduced risk of dying of heart disease. As
Mann (2004) rightly pointed out, it has not been clearly established which
attributes of vegetarian diet might be protective, since there are many aspects

other than the absence of meat, which characterise these diets.

Meal pattern of the subjects :
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Meal pattern of the sample
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The daily meal pattern of the sample, when studied, it was observed
that three- meal pattern was more popular among the case (52.90%) as well
as control (51%). This was followed by a four-meal pattern. The same trend
was seen among both men and women except the females in control group,

where majority (56%) followed four meal pattern.

Methods of cooking:
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Fig.38
Food preparation practices of the sample

Method of food preparation is a known factor influencing the nutritional
composition of the prepared food items especially with respect to fat and
water-soluble vitamins (Gopalan et al., 2004). An attempt to study this aspect
indicated that combinations of methods were used by the families for food
preparation. Boiling, frying and steaming were the techniques used by the

majority (91.00%) of the families.
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Frying included deep-frying of snacks like vada and banana fry; and
shallow frying of fish, beef and sautéing vegetables in oil. This may lead to
high intake of saturated fat and trans fatty acids, which are the risk factors of

CHD (Renaud and Lanzmann, 2002 and Willett et al., 1993).

Boiling and steaming as the main techniques of food preparation were
practised by only very few families of CHD (8.90%) and non CHD (9.00%)

groups.

4.6.2. Diet modification due to other health problems

The CHD subjects having other health problems like diabetes mellitus and
hypertension were advised for dietary modification by physicians even before

the CHD incident. The details as given by the subjects are given in Table 45.

Table 45 Diet modifications prior to CHD

SI. Particul Case Pooled
no articulars Male Female (n=350)
(n=244) (n=106)
1 Diet modification
Modified 52(21.30) 21(19.80) 73(20.90)
Not modified 192(78.70) | 85(80.20) 277(79.10)
2 Intake reduced
Sugar /sweets 50(20.50) 21(19.80) 71(20.30)
Fatty/fried foods 19(7.80) 8(7.50) 27(7.70)
Red meat/egg 17(7.00) 3(2.80) 20(5.70)
Roots/cereals 4(1.60) 2(1.90) 6(1.70)
3 Intake increased
Vegetables /raw 48(19.70) 18(17.00) 66(18.90)
salads
Whole grains 2(0.80) 4(3.70) 6(1.80)

Figures in the parenthesis indicate percentage.
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Modifications made in the diet were found to be a reduction in the
intake of sweets/sugar (20.30%) and inclusion of more vegetables and raw
salads (18.90%). Minor modifications observed were reduced intake of

fatty/fried foods, egg, cereals and roots.

All these dietary changes were done as part of diabetic control
suggestive of the physician’s recommendations. However, the free-living

controls had no restriction in their food habits.

4.6.3. Food and nutrient intake

Food intake:

The intake of food items is a dietary habit linked with extraneous factors
like religious observations, economic status, seasonal availability, frequency
and such others.The food intake of the sample including both CHD and Non
CHD groups was obtained by 24 hour dietary recall, an appropriate technique
for diet assessment recommended by Garrow (2000),Willett et al.(1998) and

Thimmayamma (1987).

From the food consumption data, the mean intake of individual food
items was calculated based on the age(below 60 years and above 60 years)
and gender(male and female) . The mean intake was then compared with the

RDA for the respective age and gender and given under the following heads.

» Mean food intake of males below 60 years Vs RDA

» Mean food intake of females below 60 years Vs RDA
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» Percentage adequacy of food intake by the sample below 60 years

» Mean food intake of males above 60 years Vs RDA

» Mean food intake of females above 60 years Vs RDA

» Percentage adequacy of food intake by the sample above 60 years

Mean food intake of males below 60 years Vs RDA:

Comparison of mean food intake of males below 60 years with RDA is

given in the Table 46 and Figure 39.

Table 46 Comparison of mean food intake of the males below 60
years with RDA

Mean food intake +SD (g/d) ‘t ‘value
SI. Food RDA*
no items (g/d) Case Control Case Control
(n=144) (n=a4) Vs Vs
RDA RDA
1 Cereals 420 339.43+124.12 288.75+100.33 7.79** 8.68**
2 Pulses 30 19.42+17.43 24.11+£17.49 7.28** 2.23*
3 Flesh foods 50 115.40+£88.95 93.98+66.59 8.82** 4.38**
4 Milk and its 300 163.72+124.29 220.23+99.94 13.16** 5.29**
products
5 Roots 100 23.48+£37.19 49.28467.07 24.69* 5.02**
andTubers
6 Leafy 100 12.63x27.55 38.91463.11 38.06* 6.42**
vegetables
7 | Other 100 26.57+£35.01 24.07+34.61 2517* 14.55**
vegetables
8 Fruits 100 23.20+£54.18 79.32478.09 17.01** 1.76
9 | Sugar and 25 26.79+31.66 27.36+20.78 0.68 0.75
jaggery
10 | Fats and oils 20 23.28+11.56 20.8247.53 3.40* 0.72
*Ref: ICMR(1999) **(p<0.01),*(p<0.05)
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Fig.39
Comparison of mean food intake of the males below 60 years with RDA

The mean intake of cereals, milk and its products, roots and tubers,
leafy vegetables and other vegetables by both case (CHD) and control (non
CHD) subjects was significantly lower (p<0.01) than the RDA recommended
by ICMR (1999) in which the intake of leafy vegetables was totally inadequate
(12g/day) by CHD subjects. Fruit intake by CHD sample was also very low,
meeting only one fourth of the RDA .But fruit intake by control group did not

show a significant difference from RDA.

Mean intake of flesh foods by case and control groups were
significantly higher (p<0.01) than RDA. Intake of sugar was comparable with
RDA in both the groups and mean intake of fats and oils were significantly
higher (p<0.01) than the RDA in CHD subjects. Pulses intake by both case

(p<0.05) and control (p<0.01) was significantly lower than the RDA.

Results-190



Mean food intake of females below 60 years Vs RDA:

The details are presented in Table 47 and Figure 40.

Table 47 Comparison of mean food intake of the females below 60 years

with RDA
Mean food consumption +SD ‘t ‘value

SI. Food groups RDA* (g/d)
no (g/d) Case Control Case | Control

_ _ Vs Vs RDA

(n=43) (n=42) | o\
1. Cereals 300 250.60+£92.40 259.33+£75.08 3.51** 3.51**
2. Pulses 30 13.84+11.38 23.861+21.08 9.31** 1.89
3. Flesh food 50 104.72+73.49 98.57+66.77 4.88** 4.71**
4. Milk and its 300 157.44+122.94 165.00+£75.55 7.60** 11.58**
products

5. Roots and Tubers 100 20.53+£28.74 21.19+27.14 18.13** 18.82**
6. Leafy vegetables 100 12.63124.41 21.811+48.23 23.47* 10.51*
7. Other Vegetables 100 35.261£59.40 48.14154.75 7.15%* 6.14**
8. Fruits 100 16.40+35.02 41.67+54.09 15.65** 6.99**
9. | Sugarandjaggery | 20 | 17.26£23.00 16.54++8.26 0.78 2.71%
10. | Fats andoils 20 21.3749.23 21.33£10.47 0.97 0.82
*Ref: ICMR(1999) *(p<0.05) **(p<0.01)
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Fig.40
Comparison of mean food intake of the females below 60 years with
RDA

The mean intake of food items like cereals, milk, roots and tubers, leafy
vegetables, other vegetables, and fruits by females below 60 years was
significantly lower (p<0.01) and the intake of flesh foods was significantly

higher (p<0.01) than the RDA recommended by ICMR (1999).

The fats and oils intake was just adequate compared to RDA in both
the groups. Unlike cases, the use of sugar was significantly lower (p<0.01)
than RDA in control group. The pulses intake was comparable with RDA in

control, where as it was significantly lower (p<0.01) in the CHD subjects.
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Percentage adequacy of the food intake by the sample below 60

years:

The details are given in Table 48 and Figure 41.

Table 48 Percentage adequacy of the food intake by the sample below

60 years.
% RDA Male % RDA Female
SI. Food
(n=144) (n=44) (n=43) (n=42)
1. Cereals 80.82 68.75 12.06** 83.53 86.44 2.76**
16.06 +4.90 +5.33 +4.33
2. Pulses 64.73 80.37 28.50** 46.13 79.53 49.95**
+3.18 +3.19 +2.08 +3.85
3. Flesh food 230.80 187.96 22.79** 209.44 197.14 5.71**
+12.58 +9.42 +10.39 +9.44
4. Milk and its 54.57 73.41 15.90** 52.48 55.00 1.97*
products +7.18 +5.77 +7.10 +4.36
5. Roots and 11.74 24.64 23.09** 20.53 21.19 1.09
Tubers +2.63 +4.74 +2.87 +2.71
6. Leafy 12.63 38.91 39.34* 12.63 21.81 11.11**
vegetables +2.76 +6.31 +2.44 14.82
7. Other 26.57 24.07 4.16** 35.26 48.14 10.39**
vegetables +3.50 +3.46 +5.94 15.48
8. Fruits 23.20 79.32 53.80** 16.40 41.67 25.63**
+5.42 +7.81 +3.50 1+5.41
9. Sugar and 107.16 109.44 2.24* 86.35 82.70 4.27*
jaggery +6.33 +4.16 +5.14 +1.85
10. Fats and 116.40 104.10 29.67* 106.85 106.65 0.42
oils +2.58 +1.68 +2.06 12.34
*(p<0.05)**(p<0.01)
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Fig.41
Percentage adequacy of food intake by the sample below 60 years.

The percentage adequacy of food intake by male CHD subjects
showed that intake of flesh foods was 209.44 percent of the RDA, and that of

sugar and jaggery, and fats and oils above 100 percent.

Acute deficiency was observed in the case of leafy vegetables
(12.63%) and roots and tubers (11.74% of RDA). Intake of fruits and other
vegetables was only 23.20 percent and 26.57 percent of the RDA

respectively.

Almost similar pattern was noted with the non CHD sample too, except
a moderate increase in the intake of pulses (80.37% of RDA), fruits (79.32%

of RDA) and leafy vegetables (38.91 % of RDA).
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As far as the female subjects are concerned the trend was almost
same with that of males especially in the food items like cereals, flesh foods,
milk and milk products, roots and tubers, leafy vegetables and fats and oils.
The only exception noticed was, a further reduction in the intake of pulses
(46.13% of RDA) and fruits (16.68 % of RDA) by the CHD subjects. Sugar

intake was also less (86.35% of RDA).

For non CHD sample (female) consumption of pulses (79.53% of
RDA), fruits (41.67%of RDA) and leafy vegetables (21.81%of RDA) was

slightly better than the CHD subjects (females).

Mean food intake of males above 60 years Vs RDA

The details are given in Table 49 and Figure 42.

Results-195



Table 49 Comparison of mean food intake of males above 60 years

with RDA
Mean food intake +SD
Sl | Food RDA* (g/d) ‘t ‘value
ood groups (g/d) Case Control Case Vs | Control
no (n=100) (n=6) RDA Vs RDA
1 Cereals 350 289.57+127.37 386.67+98.73 4.74** 0.91
2 Pulses 50 21.241£16.79 41.17+41.09 17.13* 0.53
3 Fish+ 200 78.89178.68 113.33176.59 15.39** 2,77+
4 Milk and it's 300 177.85+133.04 230.004£56.57 9.18** 3.03**
products
5 Roots and 100 14.41+20.96 7.8315.42 40.83** 41.65**
Tubers
6 Leafy 50 12.58+24.01 21.33+33.06 15.59** 212
vegetables
7 Other 200 27.57+34.11 12.50£19.43 50.55** 23.64**
Vegetables
8 Fruits 200 16.68+39.89 33.33£81.65 45.96* 5.00**
9 Sugar and 20 16.22+20.02 39.17+£25.96 1.89 1.81
Jaggery
10 Fats and oils 25 22.52+12.41 20.00+5.48 2.00* 2.23*

*Ref: Pasricha and Thimmayamma (2005)

+Ref:Brahmam (1999)

*(p<0.05) **(p<0.01)

Results-196




‘-Case Male I Control Male —&— RDA ‘

Fig.42
Comparison of mean food intake of male above 60 years with RDA

The mean intake of all food items by the CHD subjects was
significantly lower (p<0.01) than the RDA for elderly males recommended by
Pasricha and Thimmayamma (2005). Control group also reported a
significantly lower intake of all food items except cereals and sugar, where the

intake exceeded the RDA.

As in the adult group (below 60 years) the intake was too below in the
case of leafy vegetables, fruits, other vegetables and roots and tubers by the

case as well as control groups.

Mean food intake of females above 60 years Vs RDA:

The comparison of mean food intake of the female (above

60 years) with RDA is given in Table 50 and illustrated in Figure 43.
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Table 50 Comparison of mean food intake of the females above 60 years

with RDA
Mean food consumption +SD ' val
(g/d) t’ value
SI. Food RDA*
groups (g/d) Case Control Case Control
no. (n=63) (n=8) vs Vs
RDA RDA
1 Cereals 225 218.51+78.01 205.63+78.36 0.66 0.70
2 Pulses 40 15.44+13.38 27.38+15.39 14.57** 2.32%
3 Fish + 200 95.00+£81.49 44.38+43.54 10.23** 10.11*
4 Milk and its 300 148.06+104.23 187.50+112.60 11.57* 2.83*
products
5 Roots 100 15.76+31.69 68.50+69.67 21.10** 1.28
andTubers
6 Leafy 50 16.14+25.81 57.751+67.78 10.41** 0.32
vegetables
7 Other 150 24.65+39.23 50.38+30.11 25.36* 9.36**
vegetables
8 Fruits 200 20.94149.26 45.00+71.56 28.85** 6.13**
9 Sugar and 20 15.37+15.90 20.63+5.63 2.31* 0.32
Jaggery
10 | Fats and oils 20 20.22+10.05 20.13+4.82 0.17 0.08
Ref: Pasricha and Thimmayamma (2005) *(p<0.05) **(p<0.01)

+Ref:Brahmam (1999)
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Fig.43
Comparison of mean food intake of the females above 60 years with
RDA

Among elderly females, the mean intake of pulses, fish, milk and its
products, leafy vegetables, other vegetables, roots and tubers and fruits by
the CHD subject was significantly lower (p<0.01) than the RDA suggested by
Pasricha and Thimmayamma (2005). The intake of cereals and fats and oils
were at par with RDA in both case and control groups. An adequate intake of
leafy vegetables and roots and tubers was also reported by the control group.
So control, group presents a comparatively better picture in food intake than

CHD subjects.

Percentage adequacy of food intake by the sample above 60 years:

The details are presented in Table 51 and Figure 44.
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Table 51 Percentage adequacy of food intake by the sample above 60

years
% RDA Male % RDA Female
SI. Food
no. groups Case Control ‘v Case Control ‘¢t
(n=100) (n=6) value (n=63) (n=8) value
1 Cereals 82.73 110.48 9.79** 97.12 91.39 2.93*
+6.81 +5.28 1+5.20 +5.22
2 Pulses 42.48 82.34 35.87** 38.60 68.45 36.99**
+2.37 +5.81 +2.12 +2.43
3 Fish 39.34 56.67 3.69 ** 47.50 22.19 12.15**
+11.13 +10.83 +40.75 +21.77
4 Milk and its 59.28 76.67 5.49** 49.35 62.50 5.77**
products +7.68 +3.27 16.02 +6.50
5 Roots and 14.41 7.83 7.64** 15.76 68.50 37.62**
Tubers +2.10 +0.54 +3.17 +6.97
6 Leafy 25.16 42.66 12.01** 32.28 115.50 48.05**
Vegetables +3.40 +4.68 13.65 +9.59
7 Other 13.79 6.25 7.56** 16.43 33.59 14.57**
Vegetables +2.41 +1.37 13.20 +2.46
8 Fruits 8.34 16.67 6.54** 10.47 22.50 8.72**
+2.82 +5.77 +3.48 +5.06
9 Sugar and 81.10 195.85 60.01** 76.85 103.15 20.65**
jaggery +4.48 1+5.80 +3.56 +1.26
10 Fats and oils 90.08 80.00 9.85** 101.10 100.65 0.56
+2.48 +1.10 +2.25 +1.08
*(p<0.05) ** (p<0.01)
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Fig.44
Percentage adequacy of food intake by the sample above 60 years

Among elderly males, adequacy of food intake varied from 8.34
percent to 90.08 percent in CHD subjects (male), whereas the control group
had a range between 6.25 percent to 195.85 percent. Above 80 percent
adequacy was noticed only in the case of cereals (82.73%), sugar (81.10%)
and fats and oils (90.08%) among CHD subjects. Fruit intake was only 8.34

percent of RDA and leafy vegetables 25.16 percent.

Control group also exhibited the same trend, but for an enormous
increase in sugar intake (195.85%of RDA). The adequacy in terms of fruits
(16.67%of RDA), other vegetables (6.25%0of RDA), leafy vegetables
(42.66%0f RDA), fish (56.67%o0f RDA) and milk and milk products (76.62%of

RDA) remained the same as in CHD subjects.
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In female CHD subjects adequate intake was reported only in cereals
(97.12%0f RDA) and fats and oils (101.10%of RDA) and in control group
adequacy was in cereals (91.39%of RDA), leafy vegetables (115.50%o0f
RDA),sugar (103.15%o0f RDA) and fats and oils (100.65%o0f RDA).Extreme
inadequacy in the case of female CHD subjects was observed with fruits
(10.47%o0f RDA), other vegetables (16.43%of RDA), roots and tubers
(15.76%o0f RDA), leafy vegetables (32.28%of RDA) and pulses(38.60%of

RDA).

But control group of female elderly exhibited a comparatively better
status than their CHD counterparts with respect to percentage adequacy;
although consumption of many of the food items (6 out of 10 items)

considered for the study was not meeting the RDA.

Arlappa et al.(2003)reported that there was a reduction in the
consumption of cereals, pulses and legumes as age increased in both sexes,
which may be attributed to dental problems(loss of teeth due to attrition,
decay, periodontal disease, and poorly fitted dentures) and digestive
problems (dry mouth, weak lower esophagel sphincter, atrophy of stomach
and gastric glands, decreased secretion of gastric juice, and decreased
absorption of nutrients) commonly associated with aging. In population based
multi-centre study, Mozaffarin et al. (2003) also found that cereal fibre
consumption but not fruit or vegetable fibre consumption late in life is

associated with lower risk of incident CHD.
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Many ecological studies have shown that in countries and regions of
low fruits and vegetable consumption, there are higher rates of CHD than
where the intakes of fruits and /or vegetables are high (Ness and Powles,
1996). This association has been partially attributed to intake of a combination
of other beneficial components of diets high in fruits and vegetables such as
folate, fibre, magnesium, potassium, antioxidant vitamins and plant sterols in
prospective studies (Bazzano et al., 2002, Marchioli et al., 2001 and Iso et al.,
1999). Fruits and vegetables contain fibre and micronutrients, which can
reduce the risk of CHD (Law and Morris, 1998 and Rimm et al., 1996) by

lowering blood pressure and plasma cholesterol (Appel et al., 1997).

Nutrient intake:

The mean nutrient intake of case and control subjects were computed

and compared with the RDA .The results are given under the following heads:

» Mean nutrient intake of males below 60 years Vs RDA

» Mean nutrient intake of females below 60 years Vs RDA

» Percentage adequacy of nutrient intake by the sample below 60 years

» Mean nutrient intake of males above 60 years Vs RDA

» Mean nutrient intake of females above 60 years Vs RDA

» Percentage adequacy of nutrient intake by the sample above 60 years
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» Mean nutrient intake of males below 60 years Vs RDA

The mean daily intake of nutrients in comparison with RDA is

presented in the Table 52.

Table 52 Comparison of mean nutrient intake of the males below
60 years with RDA

Mean nutrient intake £ SD ‘t ‘value
Sl. Nutrients | RDA* Case Control
no. Case Control Vs Vs
(n=144) (n=44) RDA RDA
1 Energy 2425 | 2030.744594.92 | 1966.54+431.52 7.95** 7.05**
(Kcals)
2 Protein (g) 60 65.59+37.46 60.35+27.19 1.79 0.09
3 Fat(g) 20 53.98+21.26 52.27+15.65 19.18** 13.68**
4 Iron(mg) 28 16.32+33.09 10.75+7.09 4.24** 16.14**
5 Bcarotene | 2400 | 552.02+923.33 2490.38+4030.70 24.02** 0.15
(Mg)
6 Folic acid 100 | 54.53+25.64 60.91+30.72 21.28** 8.44**
(Mg)
7 Vit .C(mg) 40 33.32+37.78 65.29+61.74 2.12* 2.72*
8 Fibre(g) + 40 16.90+6.52 17.39+7.61 42.52** 19.71**
* Ref: Gopalan et al (2004) * (p<0.05) **(p<0.01)

+ Ref: Gafoorunnisa (2000)

The results indicated that intake of all nutrients except protein and fat
was significantly lower (p<0.01) than RDA (Gopalan et al., 2004) among
males below 60 years of age. The intake of protein was at par with RDA and
that of fat was significantly higher (p<0.01) than RDA (1.5 times) for both the

groups.

The intake of B-carotene, although reported a lowered one (significant
at one percent level) among cases; the intake was found to be quiet sufficient

to meet the RDA for the control group.

Results204



» Mean nutrient intake of females below 60 years Vs RDA

with RDA and presented in the Table 53.

The mean nutrient intake of the females below 60 years was compared

Table 53 Comparison of mean nutrient intake of females

below 60 years with RDA

Mean nutrient intake £ SD ‘4’ value
Sl. Nutrients | RDA* Case Control
no Case Control
_ _ Vs vs RDA
(n=43) (n=42) RDA
1 Energy 1875 | 1615.87+463.93 1683.31+340.40 | 3.66** 3.65*
(Kcals)
2 Protein (g) | 50 52.00+26.14 53.72+20.98 0.50 1.15
3 Fat (g) 20 51.98+16.89 50.14+16.15 12.42** | 12.09**
4 Iron (mg) 30 10.83+17.08 10.86+11.99 7.36** 10.35**
5 B carotene | 2400 | 530.39+545.93 924.13+1053.73 | 22.46** | 9.08**
(MO)
6 Folic acid 100 46.81+44.33 58.15+34.74 7.87* 7.81**
(Mg)
7 Vit.C (mg) | 40 33.27+50.03 50.95+41.78 0.88 1.70
8 Fibre(g) * 40 13.28+7.23 13.98+5.70 24.23** | 29.58**
* Ref: Gopalan et al. (2004) **(p<0.01)

* Ref:Gafoorunnisa (2000)

Among females below 60 years of age, for both case and control

groups, the intake of energy, iron, Bcarotene, folic acid and fibre was

significantly (p<0.01) lower than RDA. Whereas, the intake of protein and

vitamin C was adequate to meet the RDA with respect to cases as well as

controls.

> Percentage adequacy of nutrients intake by the sample below 60
years

The details are presented in the Table 54 and Figure 45.
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Table 54 Percentage adequacy of nutrient intake by the sample below 60

years
%RDA Male % RDA Female
Sl. .
Nutrients
no Case Control ‘t Case Control ‘t
(n=144)| (n=44) value (n=43) (n=42) value
1 Energy 83.74 81.09 1.35 86.18 89.78 1.76
+12.08 +8.76 +10.71 +7.86
2 Protein 109.32 100.58 | 11.11** | 104.00 107.44 4.72*
+4.84 +3.51 +3.70 +2.97
3 Fat 269.90 261.35 | 11.04** | 259.90 250.70 11.47**
+4.75 +3.50 +3.78 +3.61
4 Iron 58.29 38.39 20.92* | 36.10 36.20 0.17
16.25 +1.34 +3.12 +2.19
5 -carotene 23.00 103.77 10.94** | 22.10 38.51 4.43*
+18.85 +82.28 +11.14 +21.51
6 Folic acid 54.53 60.91 13.77** | 46.81 58.15 13.11**
+2.56 +3.07 +4.43 +3.47
7 | Vit.C 83.30 163.23 | 65.97** | 83.18 127.38 27.93**
+5.97 +9.76 +7.91 +6.61
8 Fibre 42.25 43.48 6.63** 33.20 34.95 7.83**
+1.03 +1.20 +1.14 +0.90
** (p<0.01)
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Fig.45
Percentage adequacy of nutrient intake by the sample below 60
years

In males below 60 years of age, the nutrient intake in terms of
percentage of RDA was 100 percent and above for protein and fat in both
cases and controls. Fat intake, infact, was more than two and half times of
RDA in the case of CHD as well as non CHD subjects. Percentage adequacy
of protective nutrients like PBcarotene (23%), fibre (42.25%) and folic acid
(54.53%) were much lower. Control group in this respect reported a better
profile, with a significantly higher intake than CHD group. Even then the
percentage of adequacy was only 38.39 percent, 43.48 percent and 60.91
percent in the case of iron, fibre and folic acid respectively 103.77 percent
adequacy was reported for beta carotene and 163.23 percent for vitamin C,

which may have acted as a protection against CHD in control group.
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Female subjects also presented the same trend with above 100
percent adequacy for protein and fat. Fat intake was two and half times that of
RDA in both control and case subjects. Extreme inadequacy was reported in
[-carotene, fibre, iron and folic acid in CHD and non CHD females; although
there observed a significant difference in the percentage adequacy between

the two groups.

Percentage adequacy of nutrients, in general, was lower among the

female CHD subjects when compared to their male counterparts.

> Mean nutrient intake of male above 60 years Vs RDA

The Table 55 present the comparison of mean nutrient intake of the

male above 60 years with RDA given by Pasricha and Thimmayamma (2005).
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Table 55 Comparison of mean nutrient intake of the males
above 60 years with RDA

Mean nutrient intake £SD ‘t’ value
SI.
\ RDA*
no. Nutrients
Case Control
Case Control
(n=100) (n=4) Vs Vs
RDA RDA
1 Energy 2200 | 1807.68+571.16 2230.60+527 .17 6.87** 0.14
(Kcals)
2 Protein (g) 65 59.84+34.32 67.08+18.44 1.50 0.28
3 Fat (g) 50 51.50+£19.50 53.42+17.90 0.77 0.47
4 Iron (mg) 38 13.40+15.96 10.97+3.06 15.41** 21.64**
5 Bcarotene 4120 | 421.33+491.48 1454.64+2219.2 75.26** 2.94*
(Mg)
6 Folic acid 100 49.71+34.21 59.48+12.82 14.70** 7.74*
(Mg)
7 Vit..C (mg) 40 27.46+28.62 42.53+37.21 4.38** 0.17
8 Fibre (g) + 40 14.91+7.03 20.03+2.26 35.69** 21.64**
* Ref: Pasricha and Thimmayamma (2005) **(p<0.01)

+ Ref: Gafoorunnissa (2000)

The mean intake of nutrients in general was comparatively higher

among the control group than the CHD subjects (males above 60 years),

although the intake reported by both the groups was far below the RDA in

most of the nutrients with regard to cases and controls.

The mean intake in both the group, was totally inadequate in nutrients

like iron, B-carotene, folic acid and fibre when compared to RDA. The mean

intake of protein and fat was comparable with RDA in cases and controls.

Whereas, the intake of energy and vitamin C was adequate in control group

and significantly low (p<0.01) in CHD subijects.
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Countrywide surveys conducted by the National Nutrition Monitoring
Bureau (NNMB) showed that Indian diets are qualitatively adequate in protein
but notoriously deficient in some micronutrients (Bamiji, 2000).Gupta et al.
(2000) in a case control study reported that the dietary iron intake of cases
was 11.20+3.8 mg /day and 11.3 +£3.80 mg /day in controls. The findings of

the present study are in line with the above reports.

Conversely, iron may not be an important coronary risk factor among
Indians. This fact has been confirmed in Singapore Indians, who have a three
fold greater incidence of CHD than that of Malays or Chinese but have only

half as much iron stores (Hughes and Ong, 1998).

A peculiar aspect of iron metabolism is the fact that it has a specific
mechanism for its absorption but has no mechanism to eliminate excess iron
.In fact, loss of blood is the only way human body lose iron .As a result, the
iron stores of male increase almost linearly with age. Female, due to
menstruation, are in relatively good iron balance until the age of menopause,
after which period time they begin to accumulate iron at a rate comparable to
that of males. It has been suggested that it is this difference in levels of stored
excess iron that accounts for the gender difference observed in the mortality

statistics of ischemic heart disease (Nair, 2000).

Knekt et al. (2004) reported that in elderly males, plasma
concentrations of vitamin C and B-carotene were significantly related inversely
to the risk of angina. Similar findings were reported by Osganian et al. (2003)

that indicate a lower risk of CHD events at higher intakes of p-carotene after
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adjustment for age and sex. Beta-carotene intake of the male CHD subjects in
the present study was also much lower (421.33mg/day) than the control

(1454.64mg/day).

Several studies (Dauchet et al., 2004; Khaw et al., 2001;Marchioli et
al., 2001; Simonet al., 2001 and Todd et al., 1999) reported a lower risk of
CHD at higher vitamin C intake and concentrations. A higher serum ascorbic
acid concentration indicates dietary patterns featuring a variety of fruit and
vegetables. In addition, low vitamin C concentrations reflect smoking and
other physiological stressors (Knekt et al., 2004). However a higher vitamin C
intake being associated with a lower CHD mortality might be explained by its
strong antioxidant properties (Connor et al., 2004).In the present study also
vitamin C intake of control group (42.53mg/day) was at par with RDA whereas

CHD subjects reported a low intake (27.46 mg/day).

A diet low in foods containing folate and B-carotene may be a major
contributing factor to increased coronary risk as observed by Connor et al.
(2004) in the countries of Central and Eastern Europe. Folate intake of both

cases and controls was much below the RDA in the present study.

Dietary fibre has previously been shown to be inversely associated to
the risk of CHD in many observational studies (Kushi et al., 1999 and Law and
Morris, 1998).Law et al.(1998) also found that higher intake of dietary fibre,
folate, or antioxidants are associated with lower risk of CHD. Liu et al.(2000)
observed that those residents whose reported intake of carotene containing

fruit or vegetables was in the highest quartile had a 46 percent lower risk of
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death from CHD than did residents whose reported intake was in the lowest

quartile.

> Mean nutrient intake of females above 60 years Vs RDA

The mean nutrient intake of females above 60 years compared with RDA

is given in the Table 56.

Table 56 Comparison of mean nutrient intake of the females
above 60 years with RDA

Mean nutrient intake + SD ‘t’ value
S. Nutrients RDA* Case Control Case Control
no (n=63) (n=8) Vs Vs
RDA RDA
1 Energy 1700 | 1512.564£356.31 | 1696.85+469.86 4.18* 0.02
(Kcals)
2 Protein (g) 50 54.35+31.76 52.47+15.62 1.09 0.45
3 | Fat(g) 40 47.37+14.30 58.48+23.65 4.09** 2.21*
4 Iron (mg) 30 11.15+£20.55 10.07+3.73 7.28** 15.11**
5 | Bcarotene 3720 | 675.2241292.38 | 4920.55+4166.54 | 18.70** 0.81
(Hg)
6 | Folic acid 100 | 54.53+25.64 60.91+30.72 11.67** 8.94*
(Mg)
7 | Vit..C (mg) 40 33.32+37.78 65.29161.74 3.48* 0.19
8 | Fibre(g)+ 40 12.00+4.68 14.56+£10.19 47.79** 7.06**
* Ref: Pasricha and Thimmayamma (2005) *(p<0.05) **(p<0.01)

+ Ref: Gafoorunnissa (2000)

Mean intake of nutrients by the female subjects, also found to be far
below the RDA in most of the nutrients except protein and fat. At the same
time there observed a significant difference in the intake of nutrients between

cases and controls, with control population having a better position.

The protein intake was comparable with RDA in both the groups and

micronutrient deficiency was very obvious except vitamin C and beta-
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carotene, where the consumption was significantly higher (p<0.01) among
control groups.

> Percentage adequacy of nutrient intake by the sample above
60 years

Table 57 and Figure 46 present the details.

Table 57 Percentage adequacy of nutrient intake by the sample
above 60 year

S| % RDA Male @ % RDA Female @
: Nutrients
no Case Control value Case Control value
(n=100) (n=6) (n=63) (n=8)
1 Energy 82.17 101.39 | 3.77** 88.97 99.81 3.22*
+12.18 +11.24 +8.64 +11.4
2 Protein 92.06 103.20 | 6.33** 108.70 104.94 | 2.32*
+4.26 +2.29 +4.49 +2.21
3 Fat 103.00 106.84 | 3.33** 118.43 146.20 | 30.18**
+2.76 +2.53 +2.26 +3.74
4 Iron 35.26 28.87 6.02** 37.17 33.57 2.69**
+2.59 +0.50 +3.75 +0.68
5 Bcarotene 10.23 35.31 5.61** 18.15 132.27 | 8.12**
+7.66 +34 .57 +21.19 +68.33
6 Folic acid 49.71 59.48 6.94** 54.53 60.91 10.27**
+3.42 +1.28 +2.56 +3.07
7 Vit..C 68.65 106.33 | 19.49** 83.30 163.23 | 32.96**
+4.53 +5.88 +5.97 +9.76
8 Fibre 37.28 50.08 28.01** 30.00 36.40 19.62**
+1.11 +0.36 +0.74 +1.61

*(p<0.05)** (p<0.01)
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Fig.46
Percentage adequacy of nutrient intake by the sample above 60 years
In males over 60 years of age, the percentage adequacy of proximate
principles ranged from 82.17 percent to 103 percent among cases and 101.39
percent to 106.83 percent in controls. The same trend was seen among the

female CHD and non CHD subjects.

Other nutrients like B-carotene (10.23%), iron (35.26%) folic acid

(49.71%) and vitamin C (68.65%) reported utmost inadequate in the diet of

male CHD cases.

Female CHD subjects also followed the same pattern with respect to
above nutrients .Irrespective of gender, fibre intake by both cases and

controls was only 1/3 of the RDA.

Brahmam et al. (2000) reported a declining trend in the intake of iron
and vitamin A and vitamin C with increase in age in both genders, as

evidenced by the low levels of consumption of protective foods. This may be
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attributed to several factors such as poor economic status, loss of appetite,

oral and digestive problems and decreased physical activity.

According to Arlappa et al. (2003) all those individuals who consume
less than 70 percent of RDA are considered as nutrient inadequate. Therefore
the intake of iron, folic acid and fibre by both males and females of case and
control groups, in the present study, fall under this category. The only

exemption was beta-carotene intake by females in the control group.

Adequate intake of vitamin C, a strong antioxidant, may be one of the
protective factors against cardiac risk, among the males and females of the
control groups. And the deficiency of the antioxidant vitamins (vitamin C and
vitamin E) may cause free radical mediated per oxidative reactions in CHD

(Nair, 2000).

4.6.4. Frequency of consumption of food items

Food frequency data is often used in epidemiological studies,
especially in the West. So an attempt was made to procure data on the
frequency of intake of various food items, from a sub sample of 110 CHD

subjects and the details are given in Appendix. V.

Percentage score for each food item in food frequency questionnaire
was calculated using the formula (Appendix VI) suggested by Reaburn et al.

(1979). The details are presented in the Table 58.
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Table 58 Percentage score on the frequency of consumption of
food items by the CHD subjects

Sl.no. Food items Percentage
Score
1 Cereals 100.00
2 Pulses 58.03
3 Leafy vegetables 35.46
4 Roots and tubers 97.72
5 Other vegetables 64.39
6 Fruits 45.61
7 Milk and milk products 93.63
8 Egg 36.21
9 Meat 20.15
10 Chicken 20.91
11 Fish 68.79
12 Nuts 20.00
13 Coconut 94.09
14 Fats and oils 100.00
15 Sugar and jaggery 66.36
17 Fried foods 46.36
18 Fast foods 23.33

As the Table presents, 100 percent frequency in consumption was
observed in the case of cereals and fats and oils. This was followed by roots

and tubers (97.72%), coconut (94.09%) and milk and milk products (93.63%) .

A frequency of consumption of above 60 percent was reported with fish

(68.79%), sugar and jaggery (66.36%) and other vegetables (64.39%).
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Lowest frequency was found in the consumption of meat (20.15%), chicken

(20.15%) and nuts (20%).

Based on the percentage frequency scores of individual food items, the
foods were grouped in to three categories ; namely foods consumed most
frequently (percentage score > 75), frequently ( 75-50%) and less frequently

(< 50%) .The details are shown in the Table 59.

Table 59 Classification of foods based on the percentage frequency

scores
Sl.no. Frequency score Food Items
1 Most frequently Cereals, roots and tubers,
(>75%) milk and its products, fats

and oils, coconut

2 Frequently Pulses, other vegetables,
(50-75%) fish, sugars and jaggery

3 Less frequently Fried foods, fruits, egg,
(<50%) meat, leafy vegetables,

chicken, fast foods, nuts

As obtained from the Table the most frequently used (>75 %) food
items by the CHD subjects were cereals, roots and tubers, milk and its
products, coconut, fats and oils. Pulses, other vegetables, fish, sugars and
jaggery were the items used frequently, while fried foods, fruits, egg, meat,
leafy vegetables, chicken, fast foods and nuts were used to a lesser extent by

the CHD subjects.
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Food Frequency Questionnaire Vs 24-hour dietary recall:

According to Herbert et al. (1998) the purpose of food frequency
questionnaire is to provide quantitative assessment of nutrient exposures for
use in an epidemiological study. This technique has been extensively used in
many research studies (Singhal et al; 1998). Similarly 24 hour dietary recall
(Willett, 1998 and Thimmayamma; 1987) is also a popular method of
assessing food and nutrient consumption. Since both the techniques have
been adopted in the present study an attempt was made to validate food
frequency questionnaire by comparing with 24-hour dietary recall. The
difference scores obtained by subtracting the food frequency derived scores

from 24-hour dietary recall scores were computed and analysed statistically.

. Comparison of food consumption data:

The food consumption data obtained by food frequency questionnaire

and 24 hour dietary recall methods was compared and given in Table 60.
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Table 60 Comparison of food consumption data obtained from food
frequency questionnaire and 24 hour dietary recall

:"cl". Food items 24FFIqul'e;::;In1nd P-value
1 | Cereals &millets 11.75+62.53 0.051

2 | Pulses -5.63+18.77 0.002**
3 | Egg -4.22+18.79 0.020*
4 | Meat -5.15+51.14 0.293

5 | Fish 17.59+77.85 0.020*
6 | Milk -19.93+107.52 0.056

7 | Roots& Tubers -23.214£52.40 0.0001**
8 | Leafy vegetables -4.19+28.90 0.131

9 | Other vegetables -4.42+43.04 0.284
10 | Fruits -20.23+61.31 0.001**
11 | Sugar -1.92+15.21 0.191
12 | Fats and oils -1.59+11.06 0.134
13 | Coconut -2.50+15.09 0.085
14 | Miscellaneous” 17781117 0.114

*(p<0.05) **(p<0.01)
#The average difference obtained in subtracting each individual’s food frequency
derived score from the average of that person’s 24 hour dietary recall .p value
based on the paired t test, essentiality testing if the difference is equal to 0(zero).
*Miscellaneousfoods includes chips ,pappad,pickle and mixture

As observed from the table, in majority of the food items there was no
significant difference between the mean intake values obtained by the food
frequency method and 24 hour dietary recall. But a highly significant (p<0.01)
difference was noted in three food items such as pulses, fruits and roots and

tubers. For egg and fish, the difference was significant at five percent level.
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Comparison of nutrient consumption data:

The nutrient consumption data obtained by food

frequency

questionnaire and 24 hour dietary recall methods was compared and given in

Table 61.

Table 61 Comparison of nutrient consumption data obtained from food

frequency questionnaire and 24 hour dietary recall

24 Hr recall”

Sl.no. Nutrients Vs FFQ mean +SD P-value

1 Energy (k calorie) -13.98+247.45 0.555

2 Protein (gm) 1.16+27.72 0.662

3 Carbohydrate (gm) -1.48+46.54 0.739

4 Fat (gm) 0.73+15.07 0.610

5 Saturated fatty acid(gm) -5.19+17.98 0.003*

6 Mono unsaturated fatty acid(gm) -0.48+3.88 0.198

7 Poly unsaturated fatty acid (PUFA-6) (gm) -0.40+2.21 0.062

8 Poly unsaturated fatty acid (PUFA-3) (gm) -1.08+1.15 0.0001**
9 Cholesterol (mg) 2.77£111.23 0.795

10 Sodium (mg) 7.15£255.59 0.770

11 Potassium (mg) 27.694+593.36 0.626
12 Iron (mg) 8.50+40.26 0.029*
13 Beta carotene (ug) -646.30£1409.40 0.0001**
14 Folic acid (pg) -8.17+87.99 0.332
15 Vitamin C (mg) -10.67+53.57 0.039*
16 Dietary fibre (gm) -0.38+1.99 0.049*

*(p<0.05) **(p<0.01)
*The average difference obtained in subtracting each individual's food frequency derived
score from the average of that person’s 24 hour dietary recall .p value based on the paired t
test, essentiality testing if the difference is equal to 0(zero).
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Out of the 16 nutrients studied, six nutrients showed significant
difference between the food frequency and 24 hour dietary recall values. The
remaining ten nutrients did not show any significant difference indicating the
fact that food frequency questionnaire was an appropriate technique to
assess nutrient consumption pattern. A highly significant difference in the
values of the two techniques was reported in the case of Beta-carotene
(p<0.01) and PUFA-3 (p<0.01). The difference observed in the case of
saturated fatty acids, iron, vitamin C and dietary fibre was significant only at

five percent level.

Hence there was not much difference between the food scores and
nutrient scores derived from the FFQ and those derived from the 24hour
dietary recall. Therefore FFQ commonly used for the food consumption
studies in the West could be used as a suitable alternative for 24 hour dietary

recall in epidemiological studies.

4.7. CHD Vs selected food related risk factors
4.7.1 Mean intake of specific foods and nutrients by the sample

Mean intake of specific foods by the sample

Specific food items like flesh foods and coconut are likely to add
to the risk of CHD. So an attempt was made to study this. The details

are shown in Table 62.
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Table 62 Mean intake of specific food items by the sample

Male Female
Sl. | Food items "y @
no. (gm) Case Control t Case | Control
(n=244) | (n=50) | value | (n=106) | (n=50) | Value
1. Egg 5.94 4.10 0.599 1.89 11.70 0.001**
+23.91 +14.06 +11.80 +24.90
2. Meat 16.14 11.60 0.531 12.17 13.32 0.858
1+48.86 +33.40 +38.80 +34.29
3. Fish 86.10 80.60 0.634 94.08 7210 0.086
+75.80 +65.92 177.02 167.95
4, Coconut fresh 19.44 24.18 0.120 17.35 22.72 0.082
+17.93 +21.66 $16.39 +20.76
5. Visible fat 22.97 20.72 1.289 20.69 21.14 0.271
+11.90 17.27 +9.70 19.76
Invisible fat 29.99 31.69 0.726 28.55 30.33 0.707
+15.25 11412 £12.47 +15.67
Total fat 52.96 52.41 0.184 49.24 51.47 0.807
+20.55 +15.74 $15.49 +17.54
6. Dietary salt 5.53 5.20 1.693 5.43 5.14 0.964
+1.05 +1.96 +1.50 +1.90
**(p<0.01)

Mean intake of the specific food items, known to have a bearing on

CHD, was found to be higher among the male CHD subjects than the control

in most of the items except coconut fresh and invisible fat. But the difference

was not statistically significant.

Among female subjects the difference in the mean intake was

significant only in the case of egg and not in other food items.

Mean intake of specific nutrients by the sample:

Table 63 presents the details.
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Table 63 Mean intake of specific nutrients by the sample

Male Female
Sl.
no. Nutrients Case Control ‘v Case Control ‘v
(n=244) | (n=50) value (n=106) (n=50) value
y Carbohydrate 302.28 319.92 .037 244 .47 252.43 0.064
(gm) +106.20 | +88.84 +69.32 +65.09
2 Cholesterol (mg) | 89.94 90.00 .065 52.03 51.00 0.035
+127.35 +133 +78.46 +45.03
3 Sodium (mg) 5801.22 5386.80 0.90 6173.86 5433.85 1.24
+1236.80 | +2112.10 +1811.36 +2079.96
4 Potassium (mg) | 833.28 1044.75 0.004** 743.86 952.84 0.001**
+493.30 +328.10 +311.36 +377.49
**(p<0.01)

There was no significant difference observed between the case and

control, with respect to the intake of specific nutrients, except for potassium,
where a significantly higher (p<0.01) intake was reported by the control group.
Potassium intake of cases (both males and females) was significantly lower

than that of control groups.

Adequate dietary intake of potassium lowers blood pressure and is
protective against stroke and cardiac arrythmias. Potassium intake should be
at a level, which will keep the sodium to potassium ratio close to one, i.e. a
daily potassium intake level of 70 to 80 mmol per day (WHO, 2005 and Iso et

al., 1999).

Dietary intake of sodium, from all sources, influences blood pressure
levels in populations and should be limited so as to reduce the risk of CHD. In
the presence study sodium intake was comparatively less in the cases and
control groups. Current evidence suggests that an intake of no more than 70
mmol or 1.7 gm of sodium per day is beneficial in reducing blood pressure

(WHO, 2005).
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4.7.2. Use of cooking oil

The fat consumption pattern of the Indian population is dependent of
several factors. First, fat intake is income dependent and there are regional
preferences in the quality as well as the type of fat consumed (Vinodini et al.,
1993). Vegetable oil used in cooking constitutes about 80 percent of visible fat
consumption, (Singh and Mulukuntia, 1996). The data collected in this respect

is presented in Table 64.

Table 64 Distribution of the sample based on use of cooking oil

. Case Control
Sl.no Particulars (n=350) (n=100)
1 Type of cooking oil
Coconut oll 308(88.00) 92(92.00)
Sunfloweroil/ sanola oll 32(9.10) 5(5.00)
Palm oil 68(19.40) 3(3.00)
Groundnut oil 2(0.60) 5(5.00)
Dalda 3(0.90) --
2 |Use of coconut oil
Coconut oil only 246(70.30) 87(87.00)
Non-users of coconut oil 42(12.00) 8(8.00)
Mixed oil 62(17.70) 5(5.00)

Figures in the parenthesis indicate percentage

As obtained from the table, coconut oil as a cooking medium is very
popular in Kerala. It seems to be the choice of majority of the CHD (88%) as
well as non CHD (92%) subjects. Next popular oil was palm oil, 19.4 percent
of CHD subjects used this as cooking medium.Consumption of coconut oil, as
Kumar(1999) observed in a case control study was similar in both the groups

of CHD and non CHD subijects ,in Thiruananthapuram.
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Exclusive use of coconut oil for cooking was reported both among CHD
(70.3%) and non CHD subjects (87%). Non users of coconut oil were not
many. Twelve percent of CHD and eight percent of non CHD subjects did not
use coconut oil at all. Use of mixed oil was practiced by 17.70 percent CHD

and five percent of non CHD subjects.

Singh and Mulukuntia, (1996) also found that the vegetable oil chosen
for cooking is generally single oil especially in rural areas and the choice

varies region- wise.

Joseph et al. (2000) also reported that when the total cholesterol levels
in exclusive coconut oil users were compared to others who used coconut

along with other oils, the levels were very similar in the two groups.

4.7.3. Percentage of total calorie consumption of CHD subjects in
comparison with WHO population nutrient goals

WHO (2005) has recommended population nutrient goals to maintain
good health and to reduce the burden of chronic diseases. So percentage of
total energy intake from the dietary factors was computed for CHD subjects
and compared with the WHO population nutrient goals. The results are given

in Table 65.
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Table 65 Percentage of total energy consumption of the CHD

subjects in comparison with WHO* population nutrient goals

Goal (% of total
Sl Dietarv factor energy) Male Female Pooled
no y Lower | Upper | (n=244) | (n=106) (n=350)
limit limit
Sufficient for 1939.32 1554.46 1822.77
1 | Total energy (Kcals) normal growth 1594.36 +404.55 +71.46
2 | Carbohydrate-En% 55 75 62.2 57.66 60.82
+9.78 +8.74 +9.69
3 | Protein- En% 10 15 12.76 13.40 12.95
+5.01 +5.07 +5.03
4 | Total fat-En% 15 30 25.01 28.96 26.21
+7.66 17.47 +7.80
5 | Saturated fat-En% 0 10 16.50 18.77 17.19
+6.41 1+5.24 16.16
6 | PUFA-6-En% 5 8 1.90 2.09 1.96
+1.98 12.66 +2.21
7 | PUFA-3-En% 1 2 1.19 1.84 1.38
+1.09 +1.46 +1.25
8 | MUFA-En% By difference 3.32 3.77 3.45
+2.04 12.24 +2.11
9 | Cholesterol (mg) 0 300 89.94 52.03 78.46
+127.85 +85.89 +117.92
10 | Fibre (gm) 16.09 12.52 15.01
27 40 +6.79 15.85 +6.71

* Ref : WHO (2005)
* Calculated as difference of PUFAs and SFAs

As revealed from the table the proportion of total energy from

carbohydrate, protein and fat was within the limit of WHO recommendations,

where as the intake of SFA alone exceeded the population nutrient goals of

WHO (2005). The total energy percent from SFA was as high as 17.19

percent as against less than ten percent recommended by WHO (2005). The

consumption of fibre and PUFA-6 was less than the WHO nutrient goals. As

reported by Yagalle et al. (1996) percentage of fat energy was 24.70 percent
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in urban population compared to 14.80 percent of in rural people. Findings of

the present study with an energy percent from fat as 26.21 percent was in line

with the above report.

4.7.4 Correlation matrix of fatty acids and protein sources consumed by
CHD subjects

relationship between protein and fat and presented in Table 66.

Coefficient of correlation was worked out to study the degree of

Table 66 Correlation matrix of proteins, fats and carbohydrates with

protein sources

Total protein

Animal Protein

Vegetable Protein

St Particulars

no. Male Female Male Female Male Female
1. Total fat 0.159* -0.057 0.269** -0.006 -0.386** | -0.107
2. SFA 0.076 -0.166* | 0.141* -0.088 -0.222** | -0.144
3. MUFA 0.035 -0.059 0.088 -0.033 -0.172** | -0.049
4. PUFAG6 0.087 0.026 0.055 -0.017 0.064 0.097
5. PUFA3 0.163* 0.214* 0.199** 0.262** -0.165** | -0.167
6. Carbohydrate | -0.636** | -0.534** | -0.695** | -0.527** | 0.400** 0.114

*(p<0.05)**(p<0.01

Among the correlation matrix parameters, carbohydrates irrespective of

gender showed a highly significant (p<0.01) negative correlation with total

protein and also with animal protein. Where as carbohydrates illustrated a

significant positive correlation with vegetable protein only among CHD males.

An increase of carbohydrate intake resulted in a highly significant reduction in
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total protein and animal protein; and significant increase in vegetable protein

of both male and female CHD subjects.

With regard to total fat a highly significant positive correlation was
noticed with total protein (p<0.05), animal protein (p<0.01) and a highly
significant negative correlation (p<0.01) with vegetable protein. This trend was
seen only in male CHD subjects. Vegetable protein foods are likely to have
more fibre content which may be the reason for reduction in total fat in the diet
of male CHD subjects. Females at the same time, showed a negative

correlation between protein sources and total fat intake.

Saturated fat had showed a negative correlation with total protein and
vegetable protein especially among the female CHD subjects. Thus vegetable
protein significantly reduced the SFA level. Males at the same time indicated
a significant positive correlation (p<0.05) with animal protein and a highly
significant negative correlation (p<0.01) with vegetable protein. This revealed
the fact that SFA significantly increased with the intake of animal protein and

decreased with vegetable protein.

MUFA showed a significant (p<0.01) negative correlation only with
vegetable protein consumption in male CHD subjects. PUFA- 6, in general
failed to show any significant correlation with protein intake of male or female
CHD subjects. Where as PUFA -3 exhibited a significant positive correlation
with the intake of total protein (p<0.05) and animal protein (p<0.01). Both

male and female CHD subjects showed the same trend in this respect.
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PUFA 3 showed a significant negative correlation (p<0.01) with vegetable

protein among CHD males.

The strongest correlation was noted between CHD and the percentage
of energy derived from saturated fat. Weaker inverse associations were found
between percentages of energy derived from mono unsaturated and
polyunsaturated fat and CHD. Total fat was not significantly correlated with
CHD death (Mann, 2004).

4.7.5 Correlation matrix of proximate principles and food
cholesterol with serum lipids

Table 67 presents the details.
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Table 67 Correlation matrix of proximate principles and food
cholesterol with serum lipids

Serum . .
Sl. LDLc HDLc Triglyceride
no

M F M F M F M F
1 | Protein 0.215** -0.014 0.175* | 0.027 | 0.047 -0.124 0.134* -0.078
2 | Fat 0.215** -0.071 0.181* | -0.065 | 0.011 0.040 0.132* -0.068
3 | Carbohydrate 0.054 0.060 0.043 0.060 | 0.013 0.084 0.036 -0.058
4 | Cholesterol 0.202 -0.170 0.180** | -0.207 | 0.127* | 0.105 0.041 0.048
M-male ;F-Female *(p<0.05)**(p<0.01)

A significant (p<0.01) positive correlation was observed between
protein intake and serum cholesterol (p<0.01), protein intake and LDLc
(p<0.01) and protein and triglycerides (p<0.05) among the male CHD
subjects.The same trend of significant (p<0.01) positive correlation with serum
cholesterol (p<0.01) , LDLc (p<0.01) and triglycerides (p<0.05) was noticed in
the case of fat intake by male CHD subijects also. CHD, however, did not have
any significant correlation with serum lipids. Where as food cholesterol

marked a significant positive relation with LDLc (p<0.01) and HDLc (p<0.05).

So among male CHD sample, intake of fat and protein resulted in a
corresponding increase in the serum lipid levels except HDLc. Food
cholesterol appear to increase LDLc to a great extent. Carbohydrates failed to

show any such correlation with serum lipids.
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Among female CHD subjects, no such significant correlation found to
exist between the intake of proximate principles and serum lipid
concentration.

4.7.6 Age and sex adjusted relative risk of CHD based on food
consumption

The distribution of CHD over age and sex varied widely (as in table 6).
Hence to have a realistic estimate the relative risk of CHD based on the
quantity of food consumption has been computed using binary logistic
regression. This was to study the increase in the risk of CHD with the increase
in the consumption of specific food items. Table 68 presents age and sex

adjusted relative risk of CHD in male subjects.
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Table 68 Age and sex adjusted relative risk of CHD based on
the quantity of food consumption in the male subjects

Sl. No. of | Relative | Lower Upper Trend
no. Food groups servings risk limit limit P
value
1. Cereals 1 1 - --
(One serving= 30gm) 2 1.05 0.73 1.38 0.002**
3 1.10 0.76 1.43
4 1.13 0.79 1.48
2. Pulses 1 1 -- --
(One serving=30gm) 2 0.92 0.63 1.21 0.046~*
3 0.82 0.56 1.08
3. Meat 1 1 -- --
(One serving= 50gm) 2 1.01 0.70 1.33 0.047*
3 1.02 0.71 1.35
4 1.04 0.72 1.36
4. Fish 1 1 -- --
(One serving=50gm) 2 1.01 0.7 1.33 0.49*
3 1.03 0.71 1.34
4 1.04 0.72 1.36
5. Egg 1 1 -- --
(One serving=50 gm) 2 1.03 0.71 1.35 0.49*
3 1.06 0.73 1.35
6. Milk 1 1 -- --
(One serving= 100m)I 2 0.95 0.65 1.25
3 0.88 0.60 1.16 0.029*
4 0.78 0.53 1.04
7. Roots and tubers 1 1 -- --
(One serving= 100q) 2 0.8 0.55 1.06 0.002**
3 0.54 0.35 0.72
8. Other vegetables 1 1 -- --
(One serving=100gm) 2 0.89 0.61 1.17 0.029*
3 0.77 0.52 1.02
9. Leafy vegetables 1 1 -- --
(One serving= 100gm) 2 0.64 0.32 0.87
3 0.24 0.09 0.42 0.03*
10. | Fruits 1 1 -- --
(One serving=100gm) 2 0.69 0.47 0.92 0.001**
3 0.29 0.17 0.40
11. | Sugar 1 1 -- --
(One serving= 5 gm) 2 0.96 0.66 1.26 0.03*
3 0.90 0.62 1.19
4 0.83 0.56 1.09
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12. | Ol 1 1 -- --
(One serving= 5ml) 2 1.02 0.71 1.34
3 1.05 0.72 1.37 0.03*
4 1.07 0.74 1.40
13. | Coconut 1 1 -- --
(One serving= 10gm) 2 0.97 0.67 1.27 0.03*
3 0.93 0.64 1.23
4 0.89 0.61 1.17
*(p<0.05) **(p<0.01)

The results indicated an increasing trend in the relative risk (to a
significant level) in the case of male subjects, when the quantity of intake of
cereals, meat, fish, egg, and oils was considered. Where as food groups like
pulses, roots and tubers, other vegetables, green leafy vegetables, milk, fruits,
sugar and coconut had a significant role in the control of CHD with the

increased consumption.

The findings are in consistent with the results of other studies. Several
prospective studies have related higher fruit and vegetable intake to lower
CHD mortality (Ness and Powels, 1997; Knekt et al., 1996 and Gaziano et al.,
1995) and morbidity (Joshipura et al., 1999). Liu et al. (2000) reported in the
Physicians Health study, that the incidence of CHD was approximately 25
percent lower in those who consumed more than 2.5 servings of vegetables
daily than in those who consumed less than one serving per day. The inverse
relation between vegetable intake and CHD risk was also more evident
among men with a BMI greater than 25(RR: 0.71:95% CI: 0.51, 0.99) and
among current smokers (RR: 0.40:95% CI. 0.18, 0.86). In a case- control
study in India, Rastogy et al. (2004) found inverse association between CHD
risk and consumption of vegetables, especially green leafy vegetables. Risk

steadily declined across quartiles of intake of green leafy vegetables: intake of
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more than three servings per week was associated with three-fold risk lower

than was intake of less than one serving per week.

based on quantity of food consumption in female.

The following table gives the age and sex adjusted relative risk of CHD

Table 69 Age and sex adjusted relative risk of CHD based on
the quantity of food consumption in female subjects

Sl. No. of Relative | Lower Upper Trend
no. Food groups servings risk limit limit p value
1. Cereals 1 1 -- -
(Oneserving=30gm) 2 0.92 0.63 1.21 0. 02*
3 0.82 0.56 1.09
2. Pulses 1 1 -- --
(One serving= 30gm) 2 0.66 0.44 0.88 0.007**
3 0.20 0.20 0.46
3. Meat 1 1 -- --
(One serving= 50gm) 2 1 0.69 1.31 0.001**
3 0.99 0.69 1.30
4 0.99 0.68 1.30
4. Fish 1 1 -- -
(One serving=50gm) 2 1.09 0.75 1.42 0.0007**
3 1.17 0.81 1.53
4 1.24 0.87 1.63
5. Egg* 1 1 - -
(One serving= gm) 2 0.46 0.30 0.63 --
6. Milk 1 1 -- -
(One serving= 2 0.92 0.63 1.21
100ml) 3 0.83 0.57 1.10 0.001**
4 0.74 0.50 0.97
7. Roots and tubers 1 1 -- --
(One serving= 1009) 2 0.81 0.55 1.07 0.011*
3 0.60 0.40 0.81
8. Other vegetables 1 1 -- --
(One 2 0.47 0.30 0.63 0.083
serving=100gm) 3 0.13 0.06 0.20
9 | Leafy vegetables 1 1 - --
(One serving= 2 0.77 0.52 1.02 0.008**
100gm) 3 0.53 0.34 0.71
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10 | Fruits 1 1 -~ --
(One serving= 2 0.66 0.44 0.88 0.009**
100gm) 3 0.34 0.21 0.48
11 | Sugar 1 1 -- --
(One serving= 5 gm) 2 0.92 0.63 1.21
3 0.82 0.56 1.08 0.002**
4 0.71 0.48 0.95
12 1 1 -~ --
Qil 2 1 0.69 1.31
(One serving= 5ml) 3 1 0.69 1.31 0.5
4 1 0.69 1.31
13 1 1 -- --
Coconut 2 0.93 0.64 1.23 0.019*
(One serving= 10gm) 3 0.86 0.59 1.14
* For egg trend not calculated as range was too small. *(p<0.05) **(p<0.01)

In the females, the food groups like cereals (p<0.01), pulses (p<0.01),
leafy vegetables (p<0.01), milk (p<0.01), roots and tubers (p<0.05), coconuts
(p<0.05) and sugar (p<0.01) had a significant cardiac protective effect with the
increased frequency consumption. Where as food groups like meat, fish and
oil showed an increased risk of CHD with the increased frequency of

consumption.

Whole grains are important dietary sources of water soluble, fat
soluble, and insoluble antioxidants. The long list of cereal antioxidants
includes vitamin E, tocotrienols, selenium, phenolic acids, and phytic acid.
These multifunctional antioxidants come in intermediate-release to slow-
release forms and thus are available throughout the gastrointestinal tract over
a long period after being consumed (Salvin, 2004 and Truswell, 2002). Steffen
et al. (2003) and Anderson (2002) reported that cereal fibre consumption is
associated with a lower risk of CHD. Jacobs et al. (2003) and Liu et al. (2003)
reported that a 20 to 30 percent reduced risk of CHD in persons with a daily

intake of more than three servings of whole grain food items.
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Increased intake of legumes or pulses (eg.,peas ,beans
,soyabeans,lentils) has been associated with reduced cardiovascular disease
risk in some,(Bazzano et al.,2001 and Kushi et al.,1999) but not all (Joshipura

et al.,2001) analysis.

Dauchet et al. (2004) in his study reported that vegetable and fruit
intake was associated with a reduction in coronary risk in white Americans,
but not in non-white .In contrast, Steffen et al. (2003) found a stronger
association between vegetable and fruit intake and the risk of incident
coronary artery disease among African - Americans than among Caucasians.
They also suggested that the relationship between fruit intake and CHD risk
could vary across different geographical areas, ethnic groups and /or
according to the type of fruit consumed. It is possible that the beneficial effect

of fruit is limited to countries with unhealthy dietary habits.

Most, but not all, population studies have shown that fish consumption
is associated with a reduced risk of CHD .The findings of the present study fell
in line with this. A systemic review concluded that the discrepancy in the
findings may be a result of differences in the populations studied, with only
high risk individuals benefiting from increasing their fish consumption
(Marckmann and Gronbaek, 1999). It was estimated that in high-risk
populations, an optimum fish consumption of 40 to 60 gm per day would lead
to approximately a 50 percent reduction in death from CHD (WHO, 2005).

Rodriguez et al. (1996) suggested that the benefits of low saturated fat, low
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cholesterol diet might be amplified by high fish intake regarding the inverse

association of fish intake with CHD events.

Several chemical substances may be present in the food supply
because of environmental contamination. Heavy metals such as lead,
cadmium, arsenic or mercury present in soil, coastal and continental waters
can accumulate in seafood especially in bottom feeder and predatory fish,
shellfish or crustaceans. Dioxins (polychlorinated dibenzo-p-dioxins) and poly
chlorinated biphenyls (PCBs), by products of industrial processes and waste
incineration are found in nearly all foods, but especially diary products, meat,
fish and shell fish (WHO 2000). Besides this the methods of cooking fish like
frying and use of meat in a mixed diet and oil may over shadow the beneficial
effect fish consumption. Guallar et al. (2002) and Salonen et al. (2000)
suggested that methyl mercury exposure through fish consumption may
provide another explanation for the discrepant results observed in the
epidemiologic studies. Mercury in fish counteracts the positive effects of
omega —3 fatty acids and enhances the development of CHD (Kimberly et al.,
2005). Fish at higher trophic level as such pike, swordfish, tuna and shark
have higher levels of methyl mercury because of bioaccumulation and
biomagnification. People who frequently consume these fish species are

regarded as being at relatively high risk (Chan, 2004).

Hoffmann et al. (2004) reported that in the Seven Countries Study,
animal foods (including meat) were highly correlated with CHD death rates.

Most of the animal foods have high amounts of invisible fat (Gopalan et al.,
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1996) .The meat of wild animals has less total fat, less SFA and more PUFA
with a ratio of n-6/n-3 less than two. However, the modern practice at using
cereals to feed cattle instead of allowing them to graze on grass has led to an
increase in the n-6 and decrease in the n-3 PUFA contents of meat apart from

increasing both cholesterol and SFA (Simopoulous, 1998).

4.7.7. Standardized Canonical Discriminate Function Coefficients of

nutrients

To distinguish between the case and control subjects based on nutrient
intake Canonical Discriminant Function with stepwise elimination was fitted

using SPSS package separately for both male and female sample.

To compute this the intake of all the nutrients by all the sample (case
and control ) were considered. As a result the nutrients found to have impact
on CHD in male was obtained and the details are given in the Table 70.

Table 70 Standardised Canonical Discriminant Function
Coefficients for nutrients- Male subjects

Sl.no Nutrients Index Function
number 1
1 B-carotene X4
O 0.790
2 Vitamin C Xo 0365

The analysis revealed that only Beta-carotene and vitamin C were
pivotal in distinguishing between CHD and Non-CHD male subjects with

corresponding coefficients such as -0.790 and +0.365 respectively.
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Y (CHD incidence)= —0.790x X + 0.365 x X2

Canonical Discriminant Function for males was computed as —0.790x
,B-carotene (ugm) + 0.365x vitamin C (mg). For Non CHD the mean score
was found as 1892.051, where as for CHD subjects it was 405.0694. Based
on this we can infer that any male subject having a score of 1148.56 or less is

having higher chance of CHD.

The details on Canonical Discriminate Function Coefficients for

nutrients for Female subjects is given in Table 71.

Table 71 Standardised Canonical Discriminate Function
Coefficients for nutrients-Female subjects

Sl.no. Nutrients Index Function
number 1
1 Protein X1 -0.744
2 Carbohydrate X2 0.557
3 Cholesterol X3 0.751
4 Potassium X4 0.684

Canonical Discriminant Function was fitted to the nutrient intake data of
females and individual scores were obtained. The analysis revealed that only
protein, carbohydrate, cholesterol and potassium were pivotal in
distinguishing between cases and control in female subjects with
corresponding coefficients such as -0.744, 0.557, 0.751 and 0.684
respectively. Hence it was revealed that among the nutrients food cholesterol
was the one having highest impact followed by potassium and carbohydrate.

But protein has got a negative effect on CHD incidence in female. Further to

Results239



obtain the CHD incidence (Y) index numbers have been given to nutrients as

shown in the table.

Y (CHD incidence)= —0.744x X4 + 0.557 x X, +0.751 x X3+0.684x X4

For females Canonical Discriminant Function was computed as —
0.744x protein + 0.557 x carbohydrate +0.751 x cholesterol +0.684x
potassium. For Non CHD (control) females the mean score was found as
844.80, where as for CHD (cases) subjects it was 633.17. Based on individual
scores the criteria for distinction between Non-CHD and CHD subjects were
developed as the mean of nutrient intake by Non-CHD and CHD subjects.
Therefore, we can infer that any female subjects having a nutrient intake

score of 738.99 or less is having higher chance of CHD.

4.8. CHD Vs selected non-nutritional risk factors

Multiple regression analysis of prediction of non-nutritional risk factors
in CHD was done. It is important to appreciate that the various risk factors for
CHD interact. So based on the data of CHD sample, the individuals risk of

CHD can be predicted using the following steps.

Multiple regression model of total score (y) on scores of the variables
age (X4), low income (Xz), smoking habit (X3), exercise (X4), alcohol
consumption (Xs), low educational level (Xs), work type (X7), stress (Xs),
diabeties (Xg), hypertension (X10), family history of CHD (X41), Total
cholesterol (X12), HDLc (Xi3), LDLc (Xi4), Triglyceride (Xis), systolic blood

pressure (Xi6), diastolic blood pressure (X47), BMI (X15), weight (X19), height
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(X20), waist circumference (X21), and waist hip ratio (X22) was fitted to the

data collected, separately for male patients, female patients and male and

female patients put together. Results of the analysis are given below:

Male patients:

The fitted model for the data is

Y = 0.081 X4+ 0.006 X, + 0.006 X3+ 0.003 X4 +0.003 X5 + 0.005 Xg +

0.005 X7 + 0.003 Xg + 0.003 Xg + 0.003 X109 + 0.003 X4 + 0.342 X4,

+0.052 X453+ 0.322 X414+ 0.546 X415+ 0.176 X4 + 0.074 X47 + 0.003

X1+ 0.074 X49+ 0.054 X,0+ 0.003 X514+ 0.003 X5

Significance of the fitted regression was tested using ANOVA and

presented below.

Table 72 Anova of CHD and non-nutritional risk factors in males

subjects
Source Sum of df Mean square VaII:ue Remarks
squares
Total 6587012.73 293 2248.13
Regression 6316451.14 22 287111.41 305.96 P<0.001
Error 270561.59 271 938.38

From the ANOVA Table it could be seen that the fitted regression

is significant (p< 0.001) and explained 96 percent of the variability in the

data. All the regression coefficients are positive and significant
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(p< 0.001). It can be inferred that they were the contributing factors for

CHD in males. Important among them were age, total cholesterol, LDLc,

triglyceride, systolic blood pressure, diastolic blood pressure, weight,

smoking, education and income level.

Female patients:

The multiple regression model worked out for the data is

Y = 0.078 X4+ 0.001 X; + 0.003 X3+ 0.001 X4 +0.004 X5 + 0.002 Xs +

0.003 X7 + 0.004 Xg+ 0.004 X, + 0.004 X409+ 0.006 X44+ 0.738 X2

+ 0.000 X453+ 0.00 X44 + 0.361 X45 + 0.243 X46 + 0.120 X47 + 0.005

Xig+ 0.097 X49+ 0.051 Xy + 0.004 Xz1 + 0.002 Xy

The ANOVA Table 78 for the significance of the regression is

presented below.

Table 73 Anova of CHD and non-nutritional risk factors in female

subjects
Source Sum of df Mean square 'I: Remarks
squares value
Total 1522201.51 105 14497.16
Regression 1401817.16 22 63718.96 43.93 P< 0.001
Error 120384.35 83 1450.41

The fitted regression model is significant (p < 0.001) and explains 92

percent of the variability in the data. All the variables under study were

contributing to CHD. Among them total cholesterol, triglyceride, systolic blood
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pressure, diastolic blood pressure and weight were more important. Smoking
and alcohol consumption, though significant, did not contribute so much to
CHD in females.

Male and Female patients put together

Y = 0.080 X4+ 0.006 X, + 0.006 X3+ 0.003 X4 +0.004 X5 + 0.005 Xg +
0.003 X7 + 0.006 Xg+ 0.003 Xg+ 0.003 Xo+ 0.006 X441+ 0.362 X4
+0.056 Xq3+ 0.347 X4+ 0.538 X5+ 0.192 X6 + 0.087 X7 + 0.004

Xig+ 0.084 X9+ 0.063 Xy + 0.004 Xp1 + 0.004 Xy,

The ANOVA table used for testing the significance of the model is

given below:

Table 74 Anova of CHD and non-nutritional risk factors in pooled

sample
Source Sum of df Mean square Vall:ue Remarks
squares
Total 671584.77 349 1924.31
Regression 632514.13 22 28750.64 240.63 | P<0.001
Error 39070.64 327 119.48

The fitted model explains 94 percent of the variability in the data. It
could be seen from the table that all the regression coefficients were highly
significant (p< 0.001). Important factors contributing to CHD in the pooled
sample were age, weight, systolic blood pressure, diastolic blood pressure,
hypertension, total cholesterol, LDLc, triglyceride, smoking, stress, education

and income.
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5. Summary and
Conclusions

The present study is on “Baseline risk factors for coronary
heart diseases in Kochi’’. The vulnerability of urban Indian to CHD is
possibly related to different nutritional, environmental and lifestyle
factors. Here an attempt has been made to assess the effect of socio-
economic factors, life style pattern, selected biochemical parameters,

anthropometry and dietary habits of subjects on the risk of coronary heart

disease.

Industrialisation and urbanisation and the resultant changes in the
lifestyle of the people are the prominent factors predisposing to CHD.
The area selected for the present study was Kochi, a cosmopolitan city

often referred to as the industrial capital of Kerala.

In the present study out of six hospitals with Cardiology units in and
around Kochi, a cluster of three hospitals - Lissie Hospital, Lourdes Hospital

and Indira Gandhi Co-operative Hospital - were selected.

Two sets of sample ‘cases’ (CHD subjects, n=350) and ‘control’ (Non-
CHD subjects, n=100) were selected for the study. The sample identification

was done based on the following inclusion and exclusion criteria.
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Inclusion criteria: The sample selected for the study included 350
patients who had experienced a first event of acute myocardial infarction and
unstable angina and admitted in the identified hospitals during the year 2004-

2005. They were in the age group of 25 to 79 years.

Exclusion criteria: Patients were excluded if they had a history of
myocardial infarction or unstable angina in the past, with or without any
clinical symptoms or suspected coronary artery disease in their medical

history.

Inclusion criteria: A random sample of 100 Non-CHD subjects (50male
and 50 female) in the age group 25 to 79 years were selected for the purpose
of studying the relative risk of CHD subjects. The controls were selected from
patients admitted at the same time in the hospital and the ones who came for

health checkup.

Direct interview was the technique adopted for collecting data on the
socioeconomic background and lifestyle, clinical status and diet survey of the

sample.

Anthropometric measurements and biochemical assessment were

done on all sample (350 case and 100 control sample).

The data collected were analysed using appropriate statistical

treatment. (SPSS package, version 15).
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The major findings of the study are detailed below:

In the present study, it was observed that percentage occurrence of
CHD was significantly (p<0.01) high among males (69.70%) than females

(29.30%).

The incidence of CHD was significantly (p<0.01) high in all the three

religions such as Hindus, Muslims and Christians.

Educational status of the sample found to have an inverse relation with
CHD. The highest percentage (48.60%) of the victims of CHD in the present

study had only primary education.

Irrespective of the gender the incidence of CHD was significantly
(p<0.01) high among the low-income group. Majority of the cases studied

(70.50% of males and 77.40% females) came under this category.

The incidence rate of CHD was also significantly (p <0.01) high among
labourers, retired persons, and businessmen. Equally high risk was reported

among women engaged in domestic work.

Smoking habit was common among the subjects. Majority of the male
cases (49.20%) were current smokers. There were ex-smokers (24.20%), and
non-smokers (26.60) too. The female smokers who formed only1.90 percent

of the total number of cases; failed to show any significant relation with CHD.

The habit of drinking alcohol among the sample was also studied. It

was found that 53.70 percent of the male CHD cases were non-drinkers and
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46.30 percent were habitual drinkers. In the control group also majority of the

males (68.00%) were reported to be non-drinkers.

Stress, yet another risk factor of CHD was more predominant among

the CHD groups of both males (75.80%) and females (82.10%).

The work status of the sample showed that majority of them both males
(61.10% cases and 76.00%control); and females (95.20%cases and 98.00%
control) were sedentary workers. The occurrence of CHD was also found to
be significantly (p<0.01) very high among both males and females engaged in
sedentary work. At the same time moderate and heavy workers also had CHD

to a significant (p<0.01) level only among males but not among females.

Lack of exercise was commonly seen among both cases and controls,
chi-square analysis indicated that there was a significantly (p<0.01) high

relation between the lack of exercise and occurrence of CHD in both gender.

Mean body weight of the male population in general was found to be
greater than the standard weight given by ICMR (1999) except in the elderly
(>60 years) of the control group. But there observed a highly significant
(p<0.01) difference in the body weight of the CHD and non CHD groups.
Females also had a greater body weight than the recommended standard. But

the case-control comparison failed to show any statistical significance.

BMI status revealed that majority of the CHD males (34.40%) had
normal BMI and 26.60 percent and 22.50 percent respectively were obese

and overweight. Where as among women majority of the CHD subjects
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(34.9%) had obesity. Sample with under weight (BMI<18.5) and low body
weight (BMI 18.5-20) were comparatively less in number in CHD and non

CHD groups. Incidence of CHD was significantly high among obese women.

Irrespective of gender and CHD risk, majority had of the sample a
waist/hip ratio higher than the normal. But in female CHD subjects it was very
obvious .It was seen that 94.30 percent of the sample with a waist / hip ratio

of above 0.80 were afflicted with the disease.

A significantly (p<0.01) higher prevalence of CHD among men (28.3%)
and women (34.9%) was also noticed with a high serum cholesterol level
(>240mg/dI). The risk in this respect was found to be highest among women.
Where as in control group, majority of the males (58%) and females (74%)
had normal serum cholesterol level (<200mg/dl) with female subjects in a

more advantageous position.

More than 50 percent of the CHD subjects, both males (56.10%) and
females (54.70%) had HDLc above normal level (>40 mg/dl), which is
advantageous. But controls, predominantly (men-88% and women-90%) had
normal HDLc. Case-control comparison also indicated a significantly (p<0.01)

high risk of CHD with reduced HDLc.

Normal LDL cholesterol level (<130 mg/dl) was reported by majority of
men (62.00%) and female (76.00 %) in control group. Where as among CHD
subjects 38.50 percent of men and 43.30 percent female had high LDLc

(>160mg/dl).
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The risk of CHD was found to be significantly very high (p<0.01) among
the subjects (both men and women) having a triglyceride level more than 150

mg/dl.

Although the mean homocysteine value in the study group was
(47.32+44.92umol per litre) significantly higher (p<0.01) than the normal value
(15umol per litre) and 66.70 percent of CHD sample had hyper
homocysteinemia (=15umol per litre), the chi-square analysis failed to show
any significant association between homocystiene levels and coronary risk

factors in male or female group.

Myocardial infarction (63.10%) and unstable angina (36.90%) were the
common manifestation of CHD among the cases. No comorbidities was
observed in 36.60 percent of the CHD subjects. Hypertension was present in
40.30 percent CHD subjects and the prevalence was slightly more in men
(41.00%) than women (38.70%). Diabetes was seen in 36.60 percent of CHD

subjects (33.20% male and 44.30% female).

The family history of CHD was found to be more prominent among the
cases than the controls (37.40 % CHD and 23.00% non CHD). Where as the
other morbidities like diabetes and hypertension were reported more among
the non CHD than CHD subjects. Around 50 percent of the cases (50.90%)

and controls (57.00%) did not have any family history of comorbidities.

An attempt to study the dietary habits of the subjects revealed that non-
vegetarianism was more popular among both CHD (96.10%) as well as Non

CHD (92.00%) subjects.
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Comparison of mean food intake of the sample with RDA was done for
the male and female subjects (below 60 years and above 60 years ) of CHD

and non-CHD groups.

The mean intake of cereals, pulses, milk and its products, roots and
tubers, leafy vegetables and other vegetables by both CHD and non CHD
males below 60 years was significantly lower (p<0.01) than the RDA
recommended by ICMR (1999). Whereas mean intake of non-vegetarian food
items by cases and controls were significantly higher (p<0.01) than RDA.
Sugar intake was comparable with RDA in both the groups and fats and oils
intake was significantly higher (p<0.01) than the RDA in cases and not in
controls. Mean intake of fruits by CHD subjects was significantly lower

(p<0.01) than RDA.

Among females below 60 years the mean intake of cereals, milk and its
products, roots and tubers, leafy vegetables, other vegetables and fruits by
both female CHD and non CHD group was significantly (p<0.01) lower than
the RDA. The intake of non-vegetarian food items was significantly higher
(p<0.01) in both cases and controls. Fats and oils intake was adequate in both
the groups and sugar intake was significantly lower (p<0.01) in controls.
Pulses intake was comparable with RDA in controls, and significantly lower

(p<0.01) in cases.

Above 60 years the mean intake of fish, milk and its products, fats and

oils, roots and tubers, leafy vegetables, other vegetables and fruits by both
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CHD and non CHD male subjects was significantly lower (p<0.01) than the

RDA recommended by Pasricha and Thimmayamma (2005).

Among females above 60 years the mean intake of fish, milk and its
products, other vegetables and fruits was significantly lower (p<0.01) than
RDA in both CHD and non CHD subjects. Except for mean intake of cereals
and fats and oils (in cases) and roots and tubers, leafy vegetables and sugar
(in controls) the elderly females (above 60 years) were subsisting on

inadequate diet when compared to RDA.

Mean intake of nutrients by males below 60 years showed that
irrespective of disease status, the energy, iron, folic acid and fibre were
significantly lower (p<0.01) than RDA. Where as the intake of protein was
adequate and that of fat was significantly high (p<0.01) for both the groups. A
significantly low intake of vitamin C (p<0.05) and Bcarotene (p<0.01) was also
reported among the cases. While among the control group (non CHD)
adequate intake of Pcarotene and a significantly high (p<0.01) intake of

vitamin C were reported.

Among females below 60 vyears, the mean intake of energy,
iron,Bcarotene, folic acid and fibre was significantly lower (p<0.01) than the
RDA in both CHD and non CHD subjects. Whereas, the intake of protein and

vitamin C was adequate in both the groups.

In males over 60 years of age belonging to both CHD and non CHD

groups, the mean intake of iron, PBcarotene, folic acid and fibre was
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significantly lower (p<0.01) for than RDA. The mean intake of protein and fat
were comparable with RDA in both the groups. Whereas the mean intake of
energy and vitamin C was adequate in controls, and significantly lower

(p<0.01) in CHD subjects.

In females over 60 years of age, the mean intake of iron, folic acid and
fibore was significantly lower when compared to RDA in both cases and
controls. Protein intake was comparable with RDA in both the groups. Where
as the intake of energy and Bcarotene was adequate in controls, significantly
(p<0.01) inadequate among CHD subjects. The vitamin C intake was
significantly high (p<0.01) among the controls, while it was significantly lower
(p<0.01) among the cases.The mean intake of fat was significantly higher

than the RDA in both the CHD (p<0.01) and non CHD subjects (p<0.05).

The relative risk of CHD based on the frequency of consumption of
foods has been computed using binary logistic regression. The results
indicated an increase in the relative risk of CHD among males, with increased
frequency of intake of cereals, meat, fish, egg, and fats and oils. Where as
food groups like pulses, roots and tubers, other vegetables, leafy vegetables,
milk and its products, fruits, sugar and coconut had a significant role in the

control of CHD with the increased frequency of consumption.

In the females, food groups like cereals, pulses, other vegetables, leafy
vegetables, milk and its products, roots and tubers, nuts, sugar and fruits had

a significant cardiac protective effect, as their frequency of consumption
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increased. Where as food groups like meat, fish and oil showed an increased

risk of CHD with increased frequency of consumption.

As far as nutrients are concerned, Canonical Discriminant Function
Analysis revealed that protein, carbohydrate, cholesterol and potassium were
pivotal in distinguishing between cases and control in female subjects with
corresponding coefficients such as -0.744,0.557,0.751 and 0.684 respectively.
Whereas only p-carotene and vitamin C were pivotal in distinguishing
between CHD and Non-CHD male subjects with corresponding coefficients

such as -0.790 and +0.365 respectively.

Limitations

The sample of CHD may not be representative in the sense that those
who were undiagnosed, misdiagnosed, reported late to the hospital or died as
soon as after arrival (or who did not report to the hospital at all) were less

likely to be included.

Extrapolation of the findings of the present study to different
populations, ethnic groups and urban populations in India may be

inappropriate.

Conclusions

» The incidence of CHD was significantly (p<0.01) high among males
than females and significantly (p<0.01) high in all the three religions. As
for educational status the highest percentage (48.60%) of the victims of

CHD had only primary education. Irrespective of the gender the
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incidence of CHD was significantly high (p<0.01) among the low
income group. Work status revealed that the incidence rate of CHD
was significantly high (p <0.01) among labourers, retired persons,

women engaged in domestic work and also among businessmen.

With respect to personal habits, current smokers reported to have
extremely high risk of CHD followed by ex-smokers. Irrespective of
drinking habits, all the subjects had a significantly (p<0.01) high risk of
CHD. The CHD risk was highly significant (p< 0. 01) among the
sample, who were under stress. The occurrence of CHD was also
found to be significantly (p<0.01) very high among the cases of both
males and females engaged in sedentary work. There was a highly
significant (p<0.01) relation between the lack of exercise and

occurrence of CHD in both the genders.

As indicated by the anthropometric data majority of the CHD males
(34.40%) had normal BMI (20-23) followed by obesity (26.60%) and
overweight (22.50%). Majority of females (34.9%) had obesity. Above
normal waist circumference was conspicuous among women (75.50%)
than men (49.20 %). In the waist / hip ratio also, majority (94.30%) of

women with a waist /hip ratio of above 0.80 were afflicted with CHD.

The biochemical parameters showed a significantly (p<0.01) higher
prevalence of CHD among men (28.30%) and women (34.90%) having
a high serum cholesterol level (>240mg/dl). But more than 50 percent

of the CHD subjects, both males (56.10%) and females (54.70%) also
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had HDLc above normal level (>40 mg/dl). Women showed a higher
risk (43.30%) of CHD with a high LDLc level (>160mg/dl) than men
(38.50%). The risk level of triglycerides (>150 mg/dl) was observed in

35.70 percent of males and 26.40 percent of females with CHD.

» Among the CHD sample, 63.10 percent and 36.90 percent had
myocardial infarction and unstable angina respectively. Hypertension
was present in 40.30 percent CHD subjects and diabetes in 36.60
percent. Family history of CHD was observed more in the CHD

subjects than non CHD.

» When the relative risk of CHD with food consumption pattern was
studied, there observed an increased risk of CHD with increased
consumption of meat, fish, egg, fats and oils among males. Where as
consumption of meat, fish and oils among females. Regarding nutrient
intake protein, carbohydrate, cholesterol and potassium were pivotal in
distinguishing between the cases and control in female subjects.
Whereas pcarotene and vitamin C were pivotal in distinguishing

between cases and control in males.

Further studies recommended

1. A study with wider coverage including urban and rural parts of Kerala

may be carried out.

2. Effect of lifestyle factors and stress due to urbanization and

industrialization, on cardiac morbidity could be studied.
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3. An Educational intervention with the objective of prevention and control

of CHD among younger generation.

4. A large epidemiological study is mandatory as is research on

awareness, behavior, compliance and delivery of health care in relation

to heart disease.

Steps to be taken to improve the overall profile

1.

Management strategies both established and evolving should include
careful assessment and determination of possible CHD risk, and

application of appropriate therapeutic intervention.

Medical checkup and screening of coronary risk factors should begin
early, preferably by 40 years of age in all, and by 30 years of age in
those with family history of premature coronary disease and should be

repeated at periodic intervals.

3. A healthy diet should be reduced in cholesterol and saturated fats

and saturated fatty acids should be placed in part with
monounsaturated and polyunsaturated fatty acids, as well as with
complex carbohydrate. However dietary counseling given by
physicians to high risk patients has to be adapted to individual
risk factors, promoting when necessary, weight reduction,
lowering blood pressure and blood cholesterol and control of

blood glucose.
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. Meanwhile, a prudent approach for prevention of coronary disease to
recommend a reduced intake of saturated fat, cholesterol, and trans
unsaturated fatty acids accompanied by an increased consumption of

foodsrich in fibre, including cereals, vegetables, and fruit.

. Regular exercise decreases plasma tryglyceride levels and reduce
cardiovascular morbidity and mortality. Daily physical activity of 30
minute is enough to help reduce and maintain body weight and should

be encouraged.

. People need to be educated about the excess risk of coronary heart

disease and its symptoms.

. The key to combating the increasing incidence is an aggressive
treatment of known risk factors through both an individual based as well
as population based approach aimed at comprehensive risk factor

reduction.

. Early institution of healthy life style beginning with adolescents seems
justified. Regular physical activity smoking cessation and reduced
consumption of saturated fat should become the main focus of the

therapeutic life style changes.

. On the national level in India, where demographic transitions and
changing diet and life styles have instigated the CHD epidemic, prompt
socio-political and public health initiatives are required. With the initial

focus on adolescents and the persons at lower socio-economic level,
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swift regulatory and educational interventions must be instituted to root
out smoking, make foods healthier and safer through food labeling and
close monitoring, and promote regular exercise for the entire

population.

10.Much can be achieved in terms of reduction of early mortality and
morbidity associated with CHD in Indians with a lucid appreciation of its
epidemiology and etiopathogenesis, and concerted action towards

already known risk factors.
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Apvendix 1

Interview schedule to elicit information on Baseline Risk

factors for Coronary Heart Diseases

I Socio- economic background

A. General Information

1. Name of the respondent

2. Address
3. Name of the Hospital
4. Age (years)

5. Sex

B. Socio-economic status : (v') appropriate columns)

1. Religion: Hindu Muslim Christian
2. Educational status
Primary school Post graduation
Secondary school Professional degree
Degree Any other
3. Number of years of education
Less than 10 years 10-15 years

Greater than 15 years
4. Monthly income (in rupees)
LIG —(Less than Rs.5500/-)
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MIG (Rs.5,500-10,000/-)
HIG (Above Rs.10,000/-)

Occupational status

Unemployed Retired Business Domestic duty

Laboures Administrative staff

Executive and Professionals

. Marital status

Married Unmarried Widow/Widower

. Number of members in the family

1-4 5-7 More than 7

Life style:

. Smoking habit

a) Do you smoke Yes No
b) If no did you smoke earlier Yes No
c) If yes, do you smoke beedi/cigarette?

Mild smoker Heavy smoker

(Less than 15 no’s) (More than 15 no’s)

. Alcohol consumption

a) Do you take alcoholic drinks? Yes No
b) If yes, mention the type of alcohol.
Toddy Beer Distilled spirit

C) Mention frequency of alcohol consumption

Less than 60 ml per day L]
Greater than 60ml per day L]
Less than 60ml per week ]

Greater than 60ml per week 1
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3. Consumption of other beverages. How many cups of tea/coffee
you drink daily?

Nil

1-3 cups Greater than 3cups

4. Physical activity

a)
b)

f)

Do you exercise regularly? Yes No

If yes, mention the type of exercise.

Walking Yoga Cycling Games

Duration of exercise activity per day

Less than 30 minutes L1
30-60 minutes L]
Greater than 60 minutes L]

Give the frequency of exercise

Every day 3-6 times per week 1-2 times per week

Do you spend some time for recreation daily? Yes No

If yes, how many hours do you spend for recreation daily?

Less than 2 hours 2-3 hours

Greater than 3 hours

How many hours do you sleep daily?

8 hours Greater than 8 hours Less than 8 hours
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5. Occupational activity

a).

b)

What type of occupational activity you have?

i)Sedentary worker (Administrative staff, professional,
business, retired person, priest, postman, field worker,
tailor and nurse)

i) Moderate worker (fisher-man, agricultural labourers,
driver, electrician, fitter, works, part-time maid, and
conductor)

iii) Heavy worker (manual labourers and housemaid)

How many hours per day you do occupational activities?

Retired Less than 4 hours
4-8 hours 8-12 hours Greater than 12 hours

Stress

a)

)

Do you feel stress in daily life? Yes No

Mention the type of stress

Family stress Work stress Social stress

Economic stress

Do you have any associated emotions when you are stressed?

Yes No

Anthropometric parameters

S

Height (cm)
Weight (kg)

Body mass index

Waist circumference (cm)

Hip circumference (cm) :

Waist to Hip ratio
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E

Clinical features

1. Diagnosis: Myocardial infarction

2. Do you have diabetes? Yes

If yes, mention the duration in years

Less than 5 years
10-15 years
10-15 years

5-10 years

15-20 years

15-20 years

/ Ischemic heart disease

No

3. Do you have any history of following disease condition?

Hypertension

COPD

4. For females, have you attained postmenopausal status?

Yes No

5. Do you have any family history of diabetes and hypertension?

Yes No

If yes, tick the appropriate history

Diabetes

6. Do you have family history of coronary heart disease?

Yes

Hypertension

No

If yes, give the appropriate category: male relative less than

55 years

Father

Brother Son

Female relative less than 65 years

Mother

Sister Daughter
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7. Specify the signs and symptoms that were faced by you at the
time of attack

Angina with radiating pain

Nausea, vomiting and unconsciousness

Chest pain and breathlessness

Asymptomatic

Chest pain and sweating

F. Biochemical Assessment
1. Lipid profile

Total cholesterol (mg/dl)
LDL cholesterol (mg/dl)
HDL cholesterol (mg/dl)
VLDL cholesterol (mg/dl)
Triglyceride (mg/dl)
Total cholesterol/HDLC

2. Blood pressure (mm Hg) : Systolic Diastolic
G. Diet survey
1. Food Habits
Vegetarian Non. Vegetarian

2. Mention the frequency of meals consumed per day
2 Meals 3 Meals 4 Meals 5 Meals

3. Are you on a special diet?  Yes No
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If yes give reason for diet modification

Modification of foods done:

Cereals and starchy foods

Vegetables

Fruits

Sugar and sweets
Fatty/fried foods
Red meat and egg

4. Mention method of cooking?

Boiling

Steaming

U uud oo

5. Mention the use of cooking medium

Single oil

Combination oil

Frying

6. Name of type of fat used for cooking?

Coconut Oil

Ground Nut

Palm Oil

Soya Bean

7. 24 Hour dietary recall survey

Sunflower Ol

Dalda

Liberally used Restricted use

U Uty oo

Meal time

Menu

Ingredients

Amount or
servings (gm)

Early morning:

Break fast:

Midmorning:

Lunch:

Evening tea:

Dinner:

How many grams of fat approximately do you use for cooking in a

day?

How many grams of salt approximately do you use for cooking in a

day?
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Appendix 11

1. SERUM CHOLESTEROL

Assay kit is obtained from Randox Laboratories, USA.
Assay Principle

The cholesterol is determined after enzymatic hydrolysis and oxidation
.The indicator quinoneimine is formed from hydrogen peroxide and 4-

aminoantipyrine in the presence of phenol and peroxidase.

Cholesterol Esterase
Cholesterol ester +H,0 » Cholesterol +Fatty acids

Ll

Cholesterol +O, ———»  Cholestene-3-one +H,0,
Oxidase

Peroxidase
2 H,0; + phenol +4-Aminoantipyrine —— quinoneimine +4 H,O

Reagent Composition

Initial Concentration
Contents
of Solution
1.Reagent
4-aminoantipyrine 0.03 mmol/L
Phenol 6 mmol/L
Peroxidase 20.5U/ml
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Cholesterol esterase 20.15U/ml

Cholesterol oxidase =20.1U/ml
Pipes Buffer 80mmol/L; pH6.8
Standard 5.17mmol/L(200mg/dl)

Preparation of Reagent

Reagent

Contents ready for use.The reagent is stable, up to the expiry
date,when stored at +2°C to +8°C, in the absence of contamination,protected

from light.

Standard

Contents ready for use. Stable up to the expiry date when stored at

+2°C to +8°C.

Procedure

1000ul(1ml) reagent is incubated with 10 ul sample for 10 min at
37°C.A standard is also run simultaneously with the test. The final colour is

read at 546 nm.

Optic density of test

Calculation = { }X concentration of standard (200mg)

Optic density of standard

References
1. Richmond N.1973.Clin.Chem.19:1350-1356.

2. Roeschlau P, Bernt E and Gruber WJ.1974.Clin Chem. Clin Biochem.12:
403.

3. Trinder P.1969.Ann.Clin.Biochem.6:24.
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4. Report of the National Cholesterol Educational Program. Expert panel
on detection, evaluation, and treatment of high blood cholesterol in

Adults.1988. Arch Intern Med.148: 36-39.

TRIGLYCERIDES
Principle

Enzymatic determination of triglycerides according to the following
reactions:
Lipoprotein lipase
Triglycerides + H,O »  Glycerol + Fatty acid

Glycerol kinase
Glycerol + ATP »  Glycerol-3-Phosphate + ADP
Mg ++

GPO
Glycerol-3-Phosphate+0,——» Dehydroxyyacetone phosphate +H,0,

Peroxidase
2 Hy0, + 4-Aminoantipyrine + ADPS —— > Red quinone + 4 H,0;
GPO = Glycerol-3-phosphate Oxidase.
ADPS = N-Ethy-N-sulfopropyl-n-methoxyaniline.

Reagents Composition

Reagent 1:
Pipes buffer, pH 7.50 ADPS 50 mmol/L
ADPS 1 mmol/L
Magnesium salt 15 mmol/L
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Reagent 2 :

Lipoprotein lipase >1100 U/L
Glycereol kinase >800 U/L
Glycerol-3-phosphate oxidase >5000 U/L
Peroxidase >350 U/L
4-Aminoantipyrine 0.7mmol/L
ATP 0.3mmol/L
Standard
Glycerol (Triglycerides equivalent) 200mg/dL
Precaution

The reagent 1 and the standard contain 0.1% sodium azide.

Stability Of Reagents

When stored at 2-8°C and protected from light, the reagents are stable

until the expiry date stated on the label.

Preparation And Stability Of Working Reagent
Dissolve the reagent 2 in the suitable volume of reagent 1.
Stability: 5 days at 20-25°C
6 weeks at 2-8°C
Samples
Serum / Heparin plasma

Reference Values

Male : 60 - 165 mg/dL
0.60 - 1.65 g/L
0.68 - 1.88 mmol/L
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Female

Procedure
Wavelength
Temperature

Cuvette

40 - 140 mg/dL
0.40 - 1.40 g/L
0.46 - 1.60 mmol/L

546 mm (520-570)
37°C

1 cm light path

Read against reagent blank.

BLANK | STANDARD | SAMPLE
Working Reagent | 1mL 1mL 1mL
Distilled water 10puL - -
Standard - 10puL -
Sample - - 10pl

Mix and read the optical density (OD) after a 5 minute incubation at 37°

C. The final colour is stable for at least 30 minutes.

Calculation

OD sample
OD standard

References

X concentration of standard (200 mg/dl)

Buccolo G., David M., Clin. Chem., 19, (1973), 476.
2.  Werner M., Gabrielson D.G., Eastman G., Clin Chem., 21, (1981),

268.

3. Annoni G., Bottasso B.M., Ciaci D., Donato M.F., Tripoli A., lab
J.J.Res. Lab. Med., 9, (1982), 115.
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3. HDL Cholesterol

Introduction

1.  AutoZyme HDL-Cholesterol Precipitating Reagent is for use in
conjunction with AutoZyme cholesterol Reagent — for enzymatic

determination of HDL-Cholesterol in serum or plasma.

2. Compared to the conventional Ultra-centrifugation method, the
precipitation method is simple and time saving; particularly when

combined with single-step enzymatic AutoZyme Cholesterol reagent.

Principle
Phosphotungstate/Mg2+ precipitates chylomicrons, LDL and VLDL
fractions. High Density Lipoprotein (HDL) fraction remains unaffected in

supernatant.

Cholesterol content of HDL fraction is assayed using AutoZyme

Cholesterol.
Phosphotungstate
Serum/ ——» HDL Fraction + (LDL + VLDL + Chylomicrons)
Plasma Mg?+ (supernatant) (precipitate)

Preparation Of Working Solution
HDL: Cholesterol precipitating Reagent is ready to use as supplied.
Components & Concentration Of Precipitating Reagent

The following components are present:
Components Concentration
Phosphotungstic acid 2.4 mMol/L

Magnesium Chloride 40 mMol/L
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Specimen Collection & Preservation
Blood should be collected in a clean dry container, Fasting blood is

preferred for HDL-Cholesterol assays.

Plasma should be separated immediately from the cells. For plasma

separation any of the following anticoagulants may be used:
EDTA : 10 mg/mL blood
HEPARIN : 200 IU/mL blood

HDL-Cholesterol value is stable in serum for 24 hours at 2-8°C and 30

days when stored at -20°C.

Procedure
HDL separation
Pre-warm at room temperature, the required amount of Precipitating

Reagent and AutoZyme Cholesterol working solution before use.

Perform the assay as given below.

Pipette as follows:
Serum/plasma 0.5mL
HDL-Precipitating reagent 0.5mL

Mix thoroughly and centrifuge at 4000 r.p.m. for 10 minutes in a

common laboratory centrifuge (1800 x g) to obtain a clear supernatant.

HDL Cholesterol determination
Reaction Type.........cooviiiiiiiiiinnns End-Point

Reaction Time.......coovvvviei .. 10 min.at 37°C /30 mins. At R.T.
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Wavelength...............oo 510 nm (505-530 nm.)

Zero Settingwith............................ Reagent Blank
Blank absorbance limit.................. <0.100 Abs.
Sample volume.............cooeoiiiiiiininn. 0.05mL.(50uL)
Reagentvolume...................coe, 1.0mL
Standard concentration........................ 50mg%
Linearity.......ccoooiiiiii 400mg/dL

Assay procedure
Assay the supernatant for HDL-Cholesterol within two hours after

centrifugation using working solution of AutoZyme Cholesterol Reagent.

1.0mL procedure

Supernatant | Standard | Blank
0.05 0.05mL -
AutoZyme
Cholesterol Working 1.0mL 1.0mL| 1.0mL
Solution
Incubation

Incubate the assay mixture for. .10 minutes at 370C or 30 minutes at
room temperature (25° — 37°C), After completion of the incubation, measure
the absorbance of assay mixture against blank at 510nm. Final colour is

stable for two hours, if not exposed to direct light.

Calculation

HDL cholesterol in mg%= Absorbance of sample x 100 *
Absorbance of standard
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* Factor of 100 (not 50) is used for calculation due to serum dilution

during precipitation step.

Expected values
30-70mg%, HDL cholesterol
References
1. Castelli, W.P.Metabolic Therapy, 6, 1 (1977).
2. Castelli, W.P. et al., Circulation, 55, 767 (1677).
3. Gordon, et al., Am. J. Med., 62, 707 (1977).

Quality control

To ensure adequate quality control, it is recommended that each batch
should include a normal and an abnormal commercial reference control
serum. It should be realized that the use of quality control materials checks
both instrument and reagent functions together. Factors which might affect the
performance of this test include proper instrument function, temperature

control, cleanliness of glassware and accuracy of pipetting.
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Appendix 111

HOMOCYSTEINE
Homocysteine Kit was obtained from Diazyme Laboratories,Canada.
Assay Principle

Homocysteine Microtiter Plate Assay is an EIA —like assay for the
determination of tHcy in blood. The assay employs a genetically engineered
Homocysteine Binding Protein (HBP) as the capturing agent. Plasma
samples are pre-treated in vials with a reducing agent, TCEP, to reduce the
protein bound Hcy to free Hcy that is subsequently converted in to S-
adenosyl-L- homocysteine (SAH) by SAH hydrolase and gantitated by the
HBP in a competition assay between free SAH from samples and tracer

SAH-HRP conjugate.
Reagents
1. Reagent A (Assay buffer); 50mM Phosphate buffer

2. Reagent B (Adenosine/TCEP); Adenosine, Tris (2-carboxyethyl)-

phosphine hydrochloride (TCEP) Tris buffer.

3. Reagent C (SAH-hydrolase); Recombinant S-adenosyl —L-homo-

cysteine hydrolase, phosphate buffer and glycerol.
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4. Reagent D (Enzyme inhibitor); Adenosine analog, phosphate buffer.

5. Reagent E; Adenosne deaminase, phosphate buffer, and glycerol.

6. Reagent F; DEAE —Sephdex in phosphate buffer.

7. Reagent G (Hcy-Binding protein); Diazyme —12A-biotin conjugate, Tris

buffer, glycerol.

8. Reagent H; Bovine Reagent Reagent serum album,HRP-SAH,glycerol,

phosphate buffer ,geneticin.l.

9. Reagent | (HRPsubstrate); TMB+(Tetramethylbenzidine).

10. Reagent J (Stop solution) 1M phosphoric acid.

11.Wash buffer; Phosphate buffer, Tween 20.

12.Calibrators; S —adenosyl —L-homocysteine of 2 to 60umol/L in human

plasma.0.05 percent NaN3.

13. Microtiterstrips; Coated with avidin.

Reagents A, B, C, D, E, F, H, |, J, calibrators and microtiter strips are in

ready to use format.

Specimen Sample- EDTA blood sample
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Reagent Preparation

Reagent ABC Mixture

Prepare Reagent ABC Mixture fresh prior to the start of the assay. Volumes

needed per 20 samples (dead volume not included) are:

2.6 ml Reagent A (130 uL per sample)

0.2 mL Reagent B (10 uL per sample)

0.2 mL Reagent C (10 uL per sample)

Mix well using vortex mixer.

Assay

1. To microcentrifuge tubes (e.g.1.5 —ml Eppendorf tube) add 150uL of
Reagent ABC Mixture and 20uL of plasma sample, or calibrator or

control. Cap tubes and Vortex well. Incubate 30 min at 37° C.

2. Pipette 100uL of Reagent D into each tube. Vortex well. Incubate 10

min at room temperature (18-25 °C).

3. Pipette 50uL of Reagent E into each tube. Vortex well. Incubate 15 min

at room temperature (18-25 "C).

4. Pipette 100uL of Reagent F into each tube. Vortex well. Incubate 10

min at room temperature (18-25 °C).
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5. Pipette 25uL of the above pre-treated sample or calibrator or control
solutions (supernatant) from step 4 into the wells of the microtiter plate

stripes.

6. Preparation of Reagent G: The provided Reagent G is 101x
concentrated solution. Before use, dilute the concentrated Reagent G
with the wash buffer (1x). Each test will need 50 pL of the diluted
Reagent G. For example, for 20 samples, pipette 20 uL of the
concentrated Reagent G into 2.0 ml of the 5-fold diluted wash buffer
(1x wash buffer) in a test tube or in a micro centrifuge tube, mix well by
vortexing to make Reagent G working solution. The Reagent G working

solution should be made just before use.

7. Pipette 50uL of Reagent G working solution into each well containing
sample, or calibrator or control.Incubate for 5 min at room temperature,
and then add 25uL of Reagent H(at this point, mix the solutions in the
wells by tapping the moicrometer plate several times).Incubate 30 min
at room temperature (18-25 °C). Use the enclosed film to cover the

wells and shield the micrometer plate from lights during all incubations.

8. Decant the plate and blot on paper towels. Wash the wells 3 times with
400uL per well of diluted Wash Buffer (I1X). Blot the plate on paper
towels after each wash (make sure no wash buffer is remaining in the

wells).
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9. Pipette 100uL Reagent | (room temperature) into each well. Incubate

10 min at room temperature (18-25 °C)(shield from lights).

10.Pipette 100uL Reagent J (Stop Solution) into each well.

11.Shake and read at 450 nm within 15 min. Automatic plate shaker is

performed to ensure proper mixing.

Calibration Curve

Six calibrators of SAH with concentrations ranging from 2 to 60 u mol/L

are provided for construction of a calibration curve for each run of the assay.

Reference

1. Rasmussen R,Moller J. 2000. Total homocystine measurement in
clinical practice.Ann Clin Biochem .37:627-648.

2. Yuan CS.2002.Methods and compositions for assaying analytes. U.S.
Patent No.US.6,376,210.B1.

3. Ubbink JB,Vermaak HWJ, and Bissbort S.1991..Rapid high —
performance liquid chromatographic assay for total homocystine levels

in human serum.J Chromatog.565:441-446.
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Food Frequency Questionnaire

A. General Information
1. Name of the respondent
2. Address

3. Name of the Hospital
4. Age (years)

5. Sex

AppendixIV

Frequency (Put ‘X’ in appropriate

Quantity column)
How Much do you eat or drink? 1Cup=200ml, Days/ Week
1Tsp=5gm Flm
1 Tbsp=15gm, 2134|567
(Gm/No's)

1. Milk & Milk Products:
(In Tea/Milky Drinks & in cereals)

Milk (Cow) Whole Milk

3% toned Milk

2% toned Milk

Skimmed Milk/Skimmed Milk Powder

Milk (Buffalo)

Curds

Butter Milk

Cheese Creamed (1 slice/20 gm)

Low fat Cottage Cheese
(1 Cube/ 30 gm)

2. Fleshy Foods: (Curry/ Fried)

Beef/Mutton/Pork

Chicken

Liver/brain

Egg

Fresh Fatty Fish (Saradine/
Mackeral/Seer/Tuna)

Non Fatty Fish (Nangu/ Kilimeen/Anchovy)

Fish Dried

Fish Roe / Prawns/Skuid
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Fats & Oil Seeds:

Coconut Qil

Palm Oil/Safflower Oil

Ground Nut Oil/Rice Bran QOil

Soyabeen Oil/Sunflower Oil

Ghee/Dalda/Margerine

Butter(7 gm - 1 Tspoon)

How often you use deep fried foods?

Nuts and oil seeds:

Ground Nut /Cashew/Badam

Coconut
(Scrapings-1/2 Cup / 50Gm / 2 H.ful)

Sugar and Jaggery:

Sugar

Others (Specify)

Cereals: (S/M/L) Cooked Volume

Par Boiled Rice

Chappathi

Idli/Dosa

Bread/Corn Flakes/Noodles

Puttu/ldiyappam/Pathiri

Others (Specify)

Pulses: (Cooked Vol)

Red Gram Dhal/Black gram

Bengal Gram/Green Peas

Green Gram

Horse Gram/Cow Pea/Soya Bean

Others (Specify)

Green Leafy Vegetables: (Ckd.V/Bundles)

Drumstick leaves

Cabbage/ Keerai

Corriander Leaves

Curry Leaves/Fenu greek Leaves

Others (Specify)

Other Vegetables: (Ckd.Wt/Raw.Wt.)

Brinjal

Ladies Finger

Snake Gourd

Pumpkin

Ash Gourd/ bitter gourd

Cauliflower/Cucumber

Drumstick

French Beans

Others (Specify)

10.

Roots & Tubers
(Ckd.Vol/Raw Wt.)

Potato/Raddish/Sweet Potato

Carrot/Beet Root

Onion (Big - 1 - 100 Gm)

Onion (Small - 7-8Ps. - 25 Gm)

Garlic (5 No's - 5 Gm)
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Ginger (1/2")

Yam

Tapioca

Others (Specify)

1.

Fruits:
How many fruits eaten (Raw/Slice/Whole/
Juice/Milk Shake) ?

Apple/Orange

Banana//Robusta

Guava

Pappaya/Pineapple

Sappota/Mango

Tomato (Ripe)

Others (Specify)

12,

Prepared Foods:

Pickles

Biscuits

Pappad

Savary Snack: (Mixture / cutlet / Pakavada

Samosa/Vada (Dal/Urd)/ Chips)

Sweet snack (Banana Fry/)

Others (Specify)

Tapioca chips

How many times per week you eat & drink
Outside?

Do you take frequent visit to Fast food
Centers? (Yes/No)

Use of Snacks: Cutlet/Puffs/Bonda/Banana
Fry/

Chips/Salt Biscuit

Lunch Items: Biriyani/Fried Rice/Noodles

Side Dish: Chilli Chicken, Chicken Masal

Beef Fry, Pork, Fish Fry

Break Fast Items: Idli, Dosa, Poori,
Poratta/Chappati

Confectioneries:
Icecream/Jam/Jelly

Milk Sweets: Sandesh, Peda

Non-Milk Sweets: Jilebi, Ladu

Areated Beverages: Cola/Sarbath
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Food frequency data
Frequency of consumption of various foods

Appvendix V

Food Items Daily w4 W3 w2 F M N Total
Cereals 110 0 0 0 0 0 110
% 100.00 0 0 0 0 0 100
Pulses 14 28 17 27 0 10 14 110
% 12.73 25.45 15.45 24.55 0 9.09 12.73 100
Leafy vegetables 2 11 10 22 4 53 8 110
% 1.82 10 9.09 20 3.64 48.18 7.27 100
Other vegetables 16 28 17 37 0 10 2 110
% 14.55 25.45 15.45 33.64 0 9.09 1.82 100
Roots & tubers 96 13 1 0 0 0 0 110
% 87.27 11.82 0.91 0 0 0 0 100
Fruits 9 16 20 20 0 27 18 110
% 8.18 14.55 18.18 18.18 0 24.55 16.36 100
Milk and its products 103 0 0 0 0 0 7 110
% 93.64 0 0 0 0 0 6.36 100
Egg 11 5 12 14 12 34 22 110
% 10.00 4.54 10.91 12.73 10.91 30.91 20 100
Meat 1 3 5 7 8 55 31 110
% 0.91 2.73 4.55 6.36 7.27 50 28.18 100
Chicken 1 1 4 8 16 55 25 110
% 0.91 0.91 3.64 7.27 14.55 50 22.72 100
Fish 20 41 21 14 0 3 11 110
% 18.18 37.27 19.09 12.73 0 2.73 10 100
Fats and oils 110 0 0 0 0 0 110
% 100.00 0 0 0 0 0 100
Sugar and Jaggery 73 0 0 0 0 37 110
% 66.36 0 0 0 0 33.64 100
Nuts and oil seeds 5 4 0 11 1 47 42 110
% 4.55 3.64 0 10 0.91 42.70 38.20 100
Coconut 91 10 5 1 0 3 0 110
% 82.73 9.09 4.55 0.91 0 2.72 0 100
Miscellaneous foods 25 15 13 17 4 18 18 110
% 22.73 13.64 11.82 15.45 3.64 16.36 16.36 100
Fried foods 18 7 15 21 7 26 16 110
% 16.36 6.36 13.64 19.09 6.36 23.64 14.55 100
Fast foods 11 3 5 7 0 32 52 110
% 10.00 2.73 4.55 6.36 0 29.09 47.27 100

W4 = Weekly 4 times, W3 = Weekly 3 times, W2 = Weekly 2 times, F = Fort nightly,
M = Monthly, N = Never
Miscellaneous foods — Pickle, Papad, Mixture, Chips etc.
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Appendix VI

Reaburn et al. (1979) formula for percentage score of food items in the

food frequency questionnaire

Based on the frequency of different food groups in the daily diet of the
surveyed families, food use frequency scores were calculated as suggested

by Reaburn et al. (1979).

The formula use for the calculation is given below:

Percentage of total score = RiS1+RoSo+..oooeo + R,Sh
n

Sh = Scale of rating

Rn = Percentage of respondents selecting a rating

N = Maximum scale rating
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