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INTRODUCTION



INTRODUCTION

The incidence of Cardiovascular diseases has
increased alarmingly in recent years accounting for
over 54 per cent of the deaths of all over the world
(Kurup, 1989). A major cause of Cardiovascular diseases
is atherosclerosis or arteriosclerosis meaning the
sclerotic thickening of the arterial wall. Involvement
of the coronary arteries with atherosclerosis is reported
to produce occlusion of the vessel and leads to acute
ischemia of the regional myocardium and brings about
sudden death/acute myocardial infraction. Coronary heart
disease is now on increase in Indla possibly due to the
changing life style and dietary habits and is causing
grave concern. Atherosclerosis is reported to be the
commonest cause, accounting for more than 90 per cent of

coronary artery disease (Bhatia, 1985).

Primary risk factors identified are elevated blood
1ipids, hypertension, cigarette smoking and diabetes
mellitus and secondary risgk factors are obesity, sedentary
living and physical inactavity, familial and genetic
factors, personality characteristics and behavioural age
attributes and sex (Antonio et al., 1985; Nutrition News,
1986; Bakhuru, 1987, Chandran, 1987, Fazler Eales, 1986).

among the primary risk factors for the development of



atherosclerosis one of the best document is the association
between elevated blood lipids and atherosclerosis (Kannel,

1987 and Daniel et al., 1989).

Among the factors which influence serum lipid
levels, dietary excesses of five specafic food factors
viz. cholesterol, saturated fats, carbohydrate especially
sucrose, alcohol and total calories are possibly implicated

in hyperlipademia (Clara, 1986).

Through appropriate intervention prevention
measures in this trend needs to be reversed urgently.
The present study on "Influence of dietary habits on
Atherosclerosis" is an attempt on these lines with following
objectivess
1. To study the dietary habits of the families of
atherosclerotic patients,
2. To study various factors such as social, cultural,
economic and educational background of the families of

atherosclerotic patients which affect the dietary habits.

3. Impact of Cardiac clinic on the existing dietary pattern
of the patients and health conditions,

4. To correlate the dietary pattern and changes in lipid
metabolism in atherosclerosis.

5. To impart diet counselling to patilents and assess the

impact of the modified diet on serum lipid profile.



REVIEW OF LITERATURE



REVIEW

Atherosclerosis was reported to be an aging process
which leads to hardening of the arteries, and later to
systolic hypertension (Maheshwari, 1985). Coronary
atherosclerosis was the most common underlying obstructave
coronary artery disease (Hurst gt al., 1985). Studies
reported by Maheshwari (1985) had revealed that hypertension
together with diabetes and hyperlipidaemia willl aggrevate
atherogclerosis. Lenegre (1971) stated that in almost
90 per cent of cases, Ischaemic heart disease was due to
atherosclerosis. According to Scharffenberg (1989) seven
out of ten people who die in the United States expire from
one of two conditions, hardening of the arteries, which
leads to heart attack or stroke. He further reported that

Cardiovascular disease kill 48 per cent of these people.

The familial and genetic factors were one of the
secondary rask factors leading to coronary atherosclerosis
(Kurup, 1989). They reported that hypertension, diabetes
mellaitus and obesity were primary risk factors and pre-
dispose to coronary heart disease. The importance of the
body weight, body mass and other measures of adiposity in

the prediction of cardiovascular disease had been the



subject of long standing debate (Simopoulous, 1985).
Hardinge (1988) opined that over weight was associated
with high blood cholesterol and had an increased liability
to coronary heart disease and diabetes. Ramani et al.
(1986), Ball (1988) and Bierman (1983) reported that
obesity was one risk factors of atherosclerosis since it
increased the blood cholesterol level. Barbara gt al.
(1987) found that in obese subjects hyperinsulinemia
induces over production of both VLDL apoB and VLDL
triglyceride. Only the abdominal type of obesity had been
agsociated with a higher risk of cardiovascular morbidity
(wahrenberg, 1989). Obesity which was a near constant
feature of type II diabetics in itself was a risk factor

and potentiates its effects on atherosclerosis (Datta, 1990).

Vivien et al. (1984) reported that changes in body
weight and plasma glucose were correlated with total
cholesterol and LDL cholestercl in blood. Ball (1988)
found that Diabetes or glucose intolerance was a risk
factor independent of hypercholesterolaemia. Glyn and
Kenneth (1988) had shown an association between
hyperglycaemia and atherosclerosis, the risk of myocardial
infraction, being twice as great in diabetics compared
with the rest of the population., Franklin (1989) reported

that the glyation of LDL may help to explain the increased



susceptability of diabetic subjects to atherosclerotic
complications. Diabetes mellitus was one of the major
hormonal disturbance that had profound influences on
atherosclerosis (Datta, 1990). woods et al. (1988) stated
that Diabetes mellitus was of sufficient quantitative
importance as a risk factor to account for the whole of the
observed excess of death from Ischaemic heart disease

among Asians in the United Kingdom.

Norman (1989) found that hypertension, and elevated
levels of total cholesterol in the plasma were major risk
factors for coronary heart disease. Epidemiologic studies
in humans provide strong evidence that hypertension promotes
the onset and progression of atherosclerosis. Brian et al.
(1989) and Ball (1988) found that hypertension appear: to
accelerate atherosclerosis and a possible mechanism was

by increasing intimal permeability.

Kareberg (1989) had stated that the genetic factors
in the etiology of Coronary heart disease (CHD) and on
lipid levels should be used in attempts to prevent or
delay atherosclerotic disease. Ronan gt al. (1985)
observed a positive family history as an important indepen-
dent risk factor for coronary heart disease although there
may be familial aggregation of subjects with a high
susceptibility to the effects of the three primary risk



factors, cigarette smoking, hypertension and hyperlipadaemia.

Astipathogenesis of coronary heart disease, affecting
mankind in their most fruitful years of life was multi-
factorial as had been pointed out by Pursani et zl. (1987).
Lee and Dickerson (1978) had assessed that coronary heart
disease accounted for 41 per cent of the deaths in men
aged 35~44 years and 52 per cent in men aged 45-54 years.
The estimated number of patients with coronary artery
disease over the age of 65 were reported to be 3.6 million
(National centre for Health Statistics, 1987). Data from
the office of population censuses and surveys showed that
coronary heart disease was the dominant cause of death in
men after the age of 40 (Third report of a Joint Cardiology
Committee, 1985). Fraedlander et al. (1985) had found
that in a random sample of 1044 men aged 40-70 the famaly
history of heart attack before the age of 60 years was an

independent risk factor for Coronary heart disease.

Although atherogclerosis occurs both in males and
females, males in general were found to be more predis=-
posed to Coronary heart disease since the female sex
hormones had an inhibitory effect on Coronary heart disease
(CHD) (Antia, 1984). Jacqueline et al. (1989) had reported
that when oestrogen production stops either naturally or

after removal of both ovaries the risk of atherosclerosis



was increased. Jajoo et al. (1988) reported that the
incidence being higher in women than in men. Godsland et al.
(1987) had found that the incaidence of Coronary heart
disease was higher in men than in women due to difference

in plasma lipoprotein risk factors between the sexes.
According to Chopra and Aggarwal (1989), the major risk
factors were smoking and the taking ligquor by pregnant
women. Man and women had typically different body fat
distribution waith men being more prone to accumulate fat

in abdominal region and woemen to accumulate fat in the

gluteal and fumeral region (Wahrenberg, 1989).

About 67 million Americans were reported to had
some potentially dangerous form of heart or blood vessel
disease (American Heert Association, 1990). Sharper et al.
(1986) reported that United Kingdom had one of the highest
death rates for ischaemic heart disease especially in
Scotland and Northern Ireland. Ball (1988) revealed that
Coronary heart disease and Cerebral wvascular diseases
were the major causes of death in the western world.

Glyn and Kenneth (1988) observed that Cardiovascular
disease was the major cause of death in North america and

western Europe.

Watts et al. (1988) reported that atherosclerotic

coronary heart disease was the main cause of death in



most industrial communities. A screening conducted by
Jajoo et al. (1988) to detect the prevalence of Coronary
heart disease among 2433 subjects in India aged 30 and
beyond, revealed that, the prevalence of Coronary heart
disease to be 14.80 per thousand. Bhatia (1985) and
Ozario (1983) reported that the prevalence of Coronary
heart disease (CHD) in our country in the general popula-
tion above the age of 40uere 2.5 per cent. Chengappa
(1986) stated that 10 per cent of Indians die each year
because of heart disease und 12 million Indians were at

risk for developing atherosclerosis.

Ramani et al. {1986) reported that the high income
groups will never take high amount of fabrous foods in
their diets resulting in an increase in their serum
cholesterol level., 3Individuals who belonged to high income
group had significantly higher cholesterol levels, while
in low income group, the serum cholesterol lewvel was
nearer to the accepted normal level. Rajammal et al.
(1980) anvestigated the correlation of diet with serum
cholesterol levels in premenopousal women doing sedentary
work belonging to the affluent society. Mario et al
(1980) reported that the urban dietary intake< were
significantly higher in total fat and lower in carbohydrate

particularly starch and the average cholesterol intakes



were 83 mg/day higher in urban than in rural men,

Physical exercise reducedthe plasma cholesterol,
low densaty lipoprotein and triglyceride concentration
and increased high density lipoprotein levels. But
vigorous exercise increased the mortaliaty rate from
Coronary heart disease {(Chave et al., 1978, Gunby, 1983;

cregory et al., 1983, Cambien et al., 1981).

Lehtonen and Viikari (1978) and Carol west Suitor
(1980) reported that physical activity increase serum
high density lipoprotein cholesterol and free fatty acid
concentrations and decreased triglyceride values. Wood
et al, (1988) reported comparable increases in high density
lipoprotein cholesterol in subjects with increased physical
activity. Harley et 3l. (1986) reported that runners
welghed less and had hicgher plasma high densaty lipoprotein
cholesterol and lower low density cholesterol level than

the inactive women.

Studies revealed that the incidence of ischemic
heart disease was high among persons leading sedentary
life and low among individuals who lead an active life
involving considerable amount of physical activity
{(swaminathan, 1986), According to Ekelund et al. (1988)
physical inactivity was associated with an increased

Coronary heart disease risk and mortality in scme Cohort
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studies. Milton and Pegg (1987) observed that weight
loss and increased physical activity decreases the plasma

cholesterol levels.

Several recent studies suggested an assoclation
between coffee intake and increased levels of serum
cholesterol in men and women (Green and Jucha, 1986,

Kark gt al., 1985 and Thelle gt al , 1983). The evidence
suggested that coffee intake may be positively associated
with serum total cholesterol levels, especially low density
cholesterol. The consumption of decaffeinated coffee

was found to increase the level of low density lipoprotein
cholesterol in plood (Hindu, 1990). Srimathi et al. (1981)
reported that both coffee and tea appear to cause an
increase in serum lipids and lipoproteans, tea was found
to have more beneficlal effects than coffee Panda et al.
(1979) reported that total cholesterol level in plasma
rises with rise in the level of tannic acid in the diet,
They further reported that concentration of blood glucose
and plasma proteins decreased with increase in the level

of tannic acid in the diet.

Shepherd gt al. (1987) reported that the three main
risk factors of Coronary heart disease were cigarette
smoking, high blood lipad concentration and hypertension.

Kemneth (1987) found that the combination of smoking and
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elevated cholesterol confers greater than additive effects
on Coronary heart disease risk. Wendy et al. (1989)
observed that the smokers as a group face an average
overall excess risk of Coronary artery disease of

70 per cent.

Rabkin (1984) reported a direct relationship
between the effect of cigarette smoking on other Cardio-
vascular risk factors serum lipids, body weight, blood
pressure and blocd sugar. According to aArti and Rajeswari
(1986), chain smoking had a deleterious effect with regard
to cholesterol and blood pressure. Killian gt al. (1989)
reported that the ex-smokers were at higher risk of acute
Coronary disease for at least 15 years after stopping but
some immediate reduction in risk was possible, Cigarette
smoking was reported to be a major risk factor for Coronary
heart disease (Norman, 1989 and American Heart Association,

1990).

Michael et al. (1986) reported that alcohol produce
a rise of one per cent in serum high density lipoprotein
(HDL) cholesterol probably due to a rise in the high
density lipoprotein subfraction. They further reported
that alcohol inteke in excessive amounts, increased the
transport rate of VLDL particles as a result of high LDL

activity and this result in the upregulation of HDL2.
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Low or subnormal low density lipoprotein levels were
reported to be another characteristic of the lipoprotein
pattern in chronic alcoholics (Marja et al., 1987, Willem
and John, 1980, Castelli, 1980). Vivien et al. (1984)
reported that the dietary, alcohol intake, cigarette
smoking and packet count were correlated failrly with total
cholesterol and low density lipoprotein cholesterol in
blood.

Gerard et al. (1989) found that a positive associa-
tion between plasma apolipoprotein A and high density

lipoprotein markers by tobacco use.

Rajamumal et al. (1980) found that Gujarathis exhi-
bited a higher mean serum cholesterol level than the
Tamilian vegetarians. Moore et al. (1981) reported that
when macronutrients like protein, f£at and carbohydrate
were used to identify and measure the food sources in the
diets, smaller lesions were related to intakes of legumes,
grains and vegetables whereas larger lesions were related
but to a smaller degree to intakes of beef, milk and
fruit. Thorogood et al. (1987) reported a lower cholesterol
concentration in vegetarians than in those who eat meat.
Vegetarians diets and high intake of f£ish were found
to be associated with reduced risk of Coronary heart

disease. Alan et al. (1985) found that a very high fat
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intake which accounted for nearly 60 per cent of total
energy inteke increased the serum cholesterol levels.,

Lief Ladidus et al. (1986) observed that suboptimal factor
in the pathogenisis of ischemic heart disease, Williams
(1989) found that the dietary factors responsible for
atherosclerosis were the primary dietary constituents

(Fat, Carbohydrate, Protein).

Liu gt al. (1983) reported that low fat and high
carbohydrate diets accentuate the metabolic risk factors
for Coronary artery disease that were already present in
patients with endogenous hypertriglyceridaemia. Other
dietary constituents such as the type of dietary carbo~
hydrate, the intake of dietary fiber, calcium and vitamins
such as vitamin A and D should be taken into consideration
when studying the effect of manipulation of dietary fat
on plasma cholesterol levels (Milton and Pegg, 1987).
Glueck et al. (1979) found that the sucrose polyester was
an effective cholesterol lowering agent. Gene and Minda
(1988) reported that dietary glucose and fructose lowers
the secretion of hepatic triglyceride in rats fed marine

oil than in those fed tallow or cornil.

Kurup (1989) reported that sucrose producer the
higher serum cholesterol when compared to glucose or corn

starch. The cereal-rice, vheat, jowar (Sorghum vulgare),
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bajra (Pennisetum typhoideum) and rag: (Eleucine coracana)

and the tuber tapioca, form the major source of carbo-
hydrates in the different part of India. Starch prepared
from these cereals and tapioca differed in their effect

on serum and aortic lipid levels (Vijayagopalan and Kurup,
1970). Vijayagopalan et al. (1973) observed that the ragl
and tapioca which were least digested had higher cholesterol
lowering action, while the more digestible starches showed

lower effect.

Tubers form another source of carbohydrates in the
diet, particularly among the poorer classes and the tubers
commonly consumed in Kerala are colocasia (Colocasia

esculenta), tapioca (Manihut esculenta), sweet potato

(Ipcmoea batatasg), dioscorea, Dioscorea alata (Dioscorea

esculenta) and arrow root (Maranta arundinacea). Many

of these tubers given after cooking was reported to show
lower serum and aortic cholesterol and triglycerides when
compared to wheat (Prema and Kurup, 1979). The starches
isolated from yam and coleus, Parviflorus generally showed
serum and aortic cholesterol and triglyceride level between
wheat starch and sucrose on one side and glucose on the
other., Starch from arrow root, sweet potato, tapioca and
droscorea was reported to show significantly lower levels

when compared to the others (Prema et al., 1978).
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A comparative study of cooked rice and tapioca,
two major sources of carbohydrates in the diet in the
population in Kerala in relation to their effect on serum
and aortic lipids revealed that under most conditaons,
tapioca produced significantly lower levels of serum and
aortic cholesterol and triglyceride (Premakumari and
Kurup, 1980)., Kurup (1989) observed the beneficial effect
of taploca was irrespective of the nature of protein
(Casein or fish protein) or nature of the fat (coconut oil

or croundnut oil) in the diet.

Nalini and Radha (1989) suggested that dietary
substitution of plant proteins for animal proteins could
be used as a better regimen in combating hypercholesterolemia
and hence coronary heart disease (CHD) than the use of
restricted fat diets. Susan et al. (1989) found that the
consumption of 450 g of backed beans reducedthe total
plasma cholesterol levels. Scott and Jeffrey et al. (1983)
found that the substitution of soyprotein for casein
proteln produced no consistent change in plasma concen-
tration of cholesterol, triglyceride, low density lipo-
protein or high density lipoprotein. Aantonio et al. (1985)
reported that the addition of soybean protein to a standard
low lipid diet was effective in inducing a significant
cholesterol decrease in patients with type II hyperlipo-

proteinaemia. Shorey gt al. (1985) found that the diet
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containing 25 g soyabean polysacchrides, reduces the total
plasma cholesterol than the diet containing 25 g of
placebo starch. Jenkins et al. (1983) observed that
daily consumption of 140 g of dried beans decreased the
serum triglycerides and serum cholesterol levels.

Susan et al. (1987) reported that whole legumes were
effective cholesterol lowering agents when consumed on a
habitual basis. Prina et al. (1981) reported that the
increased fecal excretion of cholesterol and bile acids
induced by the gluten diet represents the main mechanism
of the hypocholesterolemic effect of wheat gluten diet.
Bernard gt al. (1981) showed that the serum cholesterol
and triglyceride concentrations were lowered in a diet
based on plant proteins at 13 per cent and 23 per cent
respectively than low cholesterol control diet containing

mixed protein from meat and dairy products.

The pulses were the major source of dietary protein
in the average Indian diet, the effect of different pulses-
blackgram (Phaseolus mungo), redgram (Cajanus cajan),

horsegram (Dolichos biflorus), bengalgram (Cicer arietinum)

and greengram (Phaseolus radiatus) was studied on the

serum and aortic cholesterol levels. Blackgram and to a
lesser extent redgram were found to cause significantly
lower levels of serum and aortic cholesterol while horse-

gram had lesser cholesterol lowering effect, when compared
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to others. Greengram showed only a small cholesterol
lowering effect while bengalgram had no effect

(saraswathy Devi and Kurup, 1970)}.

The lowest concentration of cholesterol and
triglycerides in the aorta was produced by plant proteins
{soysbean protein and blackgram protein) while the highest
serum cholesterol was caused by beef protein (Saraswathy Devi

and Kurup, 1972 and 1973; Prema, L. and Kurup, 1973).

leelamma et al. (1978) observed that the plant
protein (groundnut protein) produced similar high aortic
cholesterol as egg albumin or similar high aortic
triglycerides as beef protein. Kurup (1989) suggested
that the ratio of lysine : arginine of a protein may
affect its effect on serum cholesterol levels and
atherogenicity. Casein and many of the animal proteins
had a high ratio (around 2.0) and this was stated to be
assoclated with their hypercholesterolemic effect while
many of the plant proteins had lower lysine . arginine
ratio which was attributed to their hypocholesterolemic
effect. This view found, support from the fact that the
hypocholesterolemic proteins studied had a lysine 3 arginine
ratio of 1.0 or less than 1.0, Kurup et al. (1982) reported
that lysine is one of the amino acids which had been reported

to be hypercholesterolemic,
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Castelii (1986) of framingham fame stated that
diet could reverse coronary artery disease in 90 per cent
of the cases if cholesterol was attained below 150 mg

Per cent.

Pritikin (1984), the most outspcken advocate of
diet therapy in the management of circulatory disease
proved his own death that atherosclerosis was indeed
reversible, 25 years ago he learned that his own coronarye
arteries were seriously obstructed, Through a vigorous
programme of diet and exercise, he was able to reduce his
cholesterol level from over 300 mg per cent to between

100-130 mg per cent and to keep it there for 25 years.

Btherton gt al. (1988) opine that saturated fatty
acids and cholesterol raise the plasma cholesterol levels
whereas poly unsaturated fatty acids lowers it. Mono
unsaturated fatty acids soluble fibers and vegetarian

diets favourably affect plasma lipid levels.

The type and amount of fat in the diet influence
the serum cholesterol levels. It was the proportion of
saturated to poly unsaturated fatty acids in the total
diet consumed that determines the lipid level and conse-

quently the vascular deposition of lipids (Krause, 1984).

Levy (1985) gave striking correlation between

average intake of fat and average levels of serum cholesterol
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in epidemiological studies comparing western and non-
western population. A direct correlation was found
between the intake of saturated fat on the one hand and
the incadence of Coronary artery disease (CAD) and hyper

cholesterolemia on the other.

Mary et al. (1988) found that low fat intakes
resulted in lower total cholesterol and lower HDL
cholesterol levels. Sommariva et al. (1985) reported
that a low fat diet which provided 19 per cent of total
energy for one month decreased the level of LDL cholesterol
and VLDL cholesterol sagnificantly. Kushi et al. (1988)
revealed that total serum cholesterol was positively
assoclated with diletary cholesterol and saturated fatty
acids. Mark and Lynne (1988) reported that there was a
significant positive correlation between consumption of
saturated fat and cholesterol and international mortality
from Coronary heart disease. Ehnholm et al. (1982) £found
that a diet rich in animal fat causes hypercholesterolaemia.
Oliver (1987) reported that dlets low in polyunsaturated
fats might be equally, harmful. Henning and Boissonneault
(1988) suggested that oxidized lipids reduce the ability
of the endothelium to act as a selectively permeable
barrier to plasma components such as cholesterol rich

lipoprotein remenants and vitamin E may be a potent
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antiatherogenic nutrient, protecting the cells against
oxidative injury. Stringer et al. (1989) reported that
perioxidised lipids may be important in atherogenesis

and its complications and also suggestaithat perioxidised
lipids may provide an index of the severity of

atherosclerosis.,

Paul (1987) reported that £ish oils may modify the
cholesterol raisang effect of dletary cholesterol. William
et al. (1988) reported that small amounts of £ish oil can
have beneficial effects on plasma triglyceride levels in
hypertriglycerademic patients. Liebman and Bazzarree
(1983) reported that in low vegetarians the total
cholesterol and triglyceride values were lower and HDL
cholesterol values were higher when compared to high fat

vegetarians.

Dietary fiber was found in unprogessed cereals
legumes, vegetables and fruits contribute bulk to the
diet and therefore helps in keeping calorie intake low.
The effect of dietary fiber depends in the type. Wheat
£iber does not decreased the blood cholesterol but vascous
type like pectins and guargums in large doses lowers
plasma total cholesterol and LDL cholesterol levels

(Nutrition News, 1986).
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Gene and RHugh (1983) reported that dietary fiber
probably play a role in the metabolism of lipids and in
1ipid related disorders. Jean and George (1983) reported
that the high fiber content in the diet reducedthe serum
cholesterol level. Morris gt al. (1978) reported that
cereal fiber reducedthe incadence of Coronary heart
disease. They also reported that there was no association
between intake of dietary fiber from fruats, potatoes,
other vegetables, pulses or nuts, and the incidence of
CHD, Marianmme et al. (1980) and Wolthuis (1980) reported
that fiber components from vegetables and fruits, in
contrast with bran, had a small favourable effect on the
concentration of serum cholesterol. Jean et al. (1987)
reported that the combinations of pectins and cereal brans
in the daet could be useful in normalizing cholesterol
and triglyceride of patients suffering from higher
lipidaemia. Lathell et al. (1984) reported that wheat
bran in moderately large doses that were convendent to
take does not offer a therapeutic alternative for increasing
HDL cholesterol level in normnocholesterolaemic men.

Moore et al. (1985) reported that wheat bran supplementa-
tion in the diet increased the HDL cholesterocl and decreased
the LDL cholesterol. Oat~bran and barely consumption

reduce the cholesterol content in blood (Hindu, 1990).



22

The hypocholesterolemic and antiatherogenic action
of dietary fiber was confimmed by study of fiber rich
polysaccharides from blackgram, sesame seed and palm
kernel. These polysacchrides increased fecal exceretion
of neutral sterols and bile acids (Saraswathy Devi and
Kurup, 1972; Menon and Kurup, 1974 and 1976). KXurup
(1989) showed that the hypocholesterolemic action of this
fiber was mostly due to its hemicellulose content. Since
removal of hemicellulose by digestion with hemicellulase

reduced the activity significantly.

The study conducted by Kurup (1989) found that the
fiber component of blackgram and ragi decrease the serum
cholesterol and triglycerides, increase the HDL cholesterol
and decrease in LDL and VLDL cholesterol in hyperlipademic

patients.

C3enkins et al. (1979) found that the guargum act
as a hypocholestrimic agent. Davad gt al. (1980) reported
that guar in the crisbread form when consumed by eleven

hyperlipidemic patientij

Thomas et al. (1983) reported that dietary fiber
from the dehulled soybeans reduces the serumcholesterol
level. Neutral detergent fiber of cluster bean and
guarqgum lowered cholesterol levels but the effect did not

appear to be additive when these components were present
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together in the whole clusterbean (Roopasarathy and
Saraswathi, 1983). Lybius gt al. (1985) found that intake
of pectin, cellulose and lignin signifaicantly altered
serum total cholesterol, triglycerides, high density
lipoprotein to total cholesterol in healthy normolipidemic

subjects over four weeks.

(i;e hardness of drinking water was closely related
to the Coronary heart disease (Crombie et al., 1989).
John and Iee (1978) reported that the hardness of drinking
water had been correlated with Cardiovascular mortality,
the softer the water, the higher the death rate. Hardness
of water was associated with higher calcium and a lower

mortality from Cardiovascular disease (antia, 1986).:>

Cg;dhakaran and Kurup (1974) reported that the
deficiency of vitamin A increase the serum and asortic
cholesterol levels. Ascorbic acid had been shown to be
helpful in decreasing the susceptibility of the vessel
wall to injury and also removal of the injurious factors
including hyperlipidemia in an effort to reduce the
incidence or atherosclerosis (Satinder et al., 1987).)
Deficiency of ascorbic acid was reported to result in
elevated levels of serum and aortic cholesterol. while
the administration of vitamin A and ascorbic acid reduce

the serum and aortic cholesterol (Jayakumari and Kurup,
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1979; Bala Nambeesan and Kurup, 1976). Vijayammal and
Kurup (1978 and 1981) observed +hat the pyridoxine and
thiamine deficiency increase the cholesterol 1evél.
(;Lomas Varghese et al. (1982) found that the nicotinic
acid deficiency increase the serum cholesterol.‘trigly-
ceride and LDL cholesterol ;nd it decrease the HDL
cholesteré%;)

(§1otin deficiency was induced by feeding raw egg
white, also resulted in elevated levels of cholesterol in
the serum and aorta particularly in rats fed atherogenic

diet (Rurup, 198923)

Babu Philip and Kurup (1978) suggested that the
low and high level of zntt in the diet produce elevated
levels_of cholesterol and triglycerides. Decreased
concentration of cholesterol and triglycerides in the
serum was ﬁbéérved‘in zinc deficiency. (?Lpper deficiency
caused hypercholes£erolemia and hypertriglyceridemia as
well as increased concentration of triglycerides in the

aorta (Valsala and Kurup, 1987).:>

Partial Mg** deficiency produced by feeding a.Mg*+
deficient diet in rats resulted in increase in the concene
tration of cholesterol and triglycerides in thg serum and
aorta and increase in LDL and VLDL cholesterol when
compared to the animals fed adequate Mg*+ (Jaya and Kurup,
1987).



Magnesium concentrations had been found to be lower
in heart from myocardial degeneration than in muscle from
subjects who died from other causes (John and Lee, 1978).
The supplementation of Zn and copper shows hypocholestero=-
lemic effect. The study shows that plasma cholesterol
levels in women are more influenced by copper than by
zinc dietary status (Jeanne et al., 1980). Milton and
Pegg (1987) reported that increased intake of dietary
calcium reduce the plasma cholesterol levels. Sheela
Sidharam (1988) reported that increased sodium intake
influence the serum lipids and it leads to Coronary heart

disease,

Suitor and Hunter (1980) reported that diet treat-
ment was preferable to exclusive use of drug treatment in
atherosclercsis. Kannel (1978) repor£ed that the diet
with restriction of cholesterol and fat and increase in
cereals, vegetables and fruits as éources of complex
Carbohydrate and dietary fiber would be food modification
likely to reduce the ;ncidenge of Coronary artery disease
and atherosclerosis. Ruth et al. (1980) showed that the
men with lower serum cholesterol and triglyceride concen-
trations were consuming significantly more dietary fiber
proportionately fewer fat calories. Complex carbohydrates

containing soluble fiber such as the guar pectins of
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whole fruits had been shown to reduce LDL cholesterol
according to Smith et al. (1987). Aamn et al. (1987)
reported that the dietary fiber from bengalgram in
hypercholesterolaemic diet caused the lowering of plasma

as well as membrane cholesterol.

Braitash dietetic association (1979) reported that
diletary treatment of familial hypercholesterolaemia in
chaldhood requires eather reduction of dietary saturated
fat and/or cholesterol lowering drugs, where diet alone
was used severe restriction (25 per cent normal dietary
fat) was required. The hichly unsaturated fats, such as
safflower ©il, sunflower oil, cornoil and soyaoil are all
permitted and lamited quantities of a highly unsaturated
margarane (50 per cent) is recommended. Aphaines (1989)
reported that increased consumption of fruit, vegetables
and fish should be advocated together so that replacement
of energy from saturated fatty acids by unrefined carbo-

hydrates and unsaturated fatty acids can be ensured.

Aro et al. (1984) studied the effect of guargum
on hypercholesterolemia and found that there was a
significant decrease of serum total cholesterol which was
mainly due to the decrease in low density lapoprotein
concentration. The same effect was observed by Agarwal

and Pant (1986) with bishoweed or Ajowan seed powder and



with upsaponifiable malt or rice bran oil by Sharma and

Rukmini (1987).

Ritchter gt al. (1984) suggested that replacement
40 g of animal protein by soyabean protein in a cholesterol
lowering diet significantly decreased serum cholesterol,
Samman and Roberts (1987) reported that the casein and
soyabean diet reduce the plasma cholesterol. Hepner et al.
(1279) found that the supplementation of diet with Yoqurt
may have a helpful hypocholesteremic effect., Anton and
Martijn (1985) found that dietary egg increases the serum
cholesterol. Pauline and John (1986) reported that
dietary ne3 polyunsaturated fatty acids abundant in marine
organisms, may reduce the development of Cardiovascular
disease. amn et al. (1983) repcrted that the intake of

fatty fish had a detectable effect on blcood lipids.

(/Premakumari and Sundaravalli (1976) reported a
reduc;;35 in total serum cholesterol by using sunflower
oil in the diet for 6 weeks., Godfrey et al. (1987) found
that peanut oll diet reduces the hepatic output of VLDL
associated apoprotein B and triglyceride whereas lard
increases hepatic secretion of VLDL agsociated lipids and

~

apoprotein E.

Kurup (1989) studied the effect of different

edible oils, coconut oil, groundnut oil, safflower oil,
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sesame oil, rice bran oil, corn oil, butter £at and
hydrogenated fat on aortic cholesterol., It revealed

that there was no strict correlation between the degree

of saturation or unsafuration of the fats and their effect
on serum and aortic cholesteroi?l He also observed that
the hydrogenated fat and butter fat, coconut o0il and

groundnut oil produce moderate lesions.

Rice bran ¢0il, sesame oil, corn oil aﬁd safflower
0ll where the iodine number increased from 98 to 140,
more or less produced similar cholesterol levels. Fats
which were more atherogenic (coconut oil and butter f£at)
contained lower amounts of tocopherols in the unsaponi-
fiable fraction while fats which were least atherogenic
(safflower oil, corn oil) contained higher concentrations

of tocopherols (Sreekumar and Kurup, 1978).

Marc (1987) reported that ghee contains cholesterol
oxldes which is an atherosclerotic risk factor. Baggio
et al. (1988) reported that olive oil enriched diet
decreases total cholesterol, total apoB, LDL cholesterol -

and total triglycerides.

Harris et al. (1984) showed that f£ish oil prevent
the rise in plasma triglycerides and VLDL levels that
occurs in normal persons after administration of a high

carbohydrate diet (75% calories)., Nestel et at. (1984)
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showed that the daily production of VLDL apolipoprotein B
was substantially less in subjects consuming f£ish oil when

compared to safflower oil,

Bordia (1981) reported that inclusion of garlic in
the dally dlet significantly decreased serum cholesterol
and triglycerides and increased high density lipoproteins.
Arora and Arora (198l) reported that garlic and onion
checked the fat induced decrease of blood fibrinolytic
activity. Sheila and Easwaran (1989) showed that the
hypocholesterolemlc effect of garlic and onion in the

raw form,

Thelle gt al. (1983) reported that frequent coffee
consumption was positively assoclated with total cholesterol
and triglycerlde value in both sexes and was inversely
associated with HDL cholesterol values in women.

Guyvalette gt al. (1984) found that the defatted portion
of fenugreek seeds induced a hypocholesterolaemic effect.
(j'e hypocholesterolaemic-effect of fenugreeﬁ seeds was also

studied by Sharma (1989). It increased the excretion of
bile acids and neutral sterols and depletion of cholesterol

stores in the liver. >
e

(?tudies by Giri gt al. (1984) showed that ginger
was hypocholesteroclaemic but needs to be taken in conside-

rable quantities for several days..
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Henry et al. (1985) reported that continuous
elevations of plasma LDL causes the progression of the
atherosclerosis. The LDL has been identified as the most
highly atherogenic of the lipoproteins. The inverse
relationship between plasma levels of HDL and coronary
risk we8 well established (Castelli, 1986). \Jonathan et al.
(1987) reported that the plasma LDL-cholesterol concen-
tration Jas altered by environmental factors such as aging
and diet. With aging the plasma LDL-cholesterol level
rises, this increase appearr to be caused by over produC=-

tion of LDL with cholesterol feedingi:>

——

Aﬂ inverse association of HDIC levels and ratio
of CHD incidence and mortality had been observed in
prospective epidemiologic studies conducted in several
countries (Watkin and Jacob, 1986). Paul (1987) reported
that carbohydrate increases apoprotein Al and HDL2 removal,
whereas polyunsaturated fatty acids inhibit synthesis,
vegetarians show high HDL removal rates. Thus low-fat,
low=-cholesterol diets generally lead to lower HDL levels.
HDL proteins such as apoproteins C and E shows faster
turnover rates than Al and Az. Diets with a high content
of CHO produce a substantial reduction in serum HDL

cholesterol level. Oat bran and bean fiber produce a

slight decrease in HDL cholesterol, (E;}jo and Jussi (1987)
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reported that vegetable protein was found to reduce the

diet linked atherogenic risgg}

Thompson and Borts (1978) reported that the rela-
tionship between elevated blood cholesterol lewvels in the
process of atherosclerotic heart disease is firmly esta=-
blished, He also proved that cholesterol carried in the
HDL £raction is not harmful and is protective against the
development of atherosclerotic heart disease. Fears et al.
(1981) found that serum triglyceride level increased with
the intake of sucrose every day, but there were no additional
decreases in HDL. (é?g higher levels of total cholesterol
to HDL cholesterol ratio appears to be one of the important
parameters to as certain the development of Coronary heart

disease in cigarette smokers (Tiwari et al., 1989).:>

Tunstall et al. (1981) reported that the health
education programme for industrial workers modified their
food related behaviour rather than knowledge and attitudes.
Olendzki et al. (1981) conducted a study among patients
who attended speciality clinics for diseases like diabetes,
hypertension and atherosclerosis and found a 25 pound wt
loss in a year when coampared to patients who did not attend
speciality clinics and who gained about 10 pounds/year§:;>
Phillipson et al. (1985) reported that patients with

atherosclerosis attending Cardiac clinie¢ received knowledge
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about dilet control fram the doctor and was able to control
the serum choiesterol and triglyceride levels. Gducational
attainment was related pésitively to eating pattern and
thereby a decreased risk of Cardiovascular and other chronic
diseases (Lawrence gt al., 1988). Dorothy and Rani (1989)
reported that, after a period of diet coumselling to a group
of persons for a period of 6 month, had low risk fagtors
and had good knowledge regarding diet and disease, Thus
for the prevention of Cardiovascular diséase dietary
counselling was one of the vital component for dietary

adherence .\)
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MATERIALS AND METHODS

A study on the influence of dietary factors and

atherosclerosis was based on the assessment of

1. The dietary habits of the families of atherosclerotic

patients

2. Social, cultural, economic and educational background
of the families of atherosclerotic patients which

affect thedr dietary habits

3. The impact of Cardiac clinic on the existing dietary

pattern of the patients and their health conditions

4. The correlation between dietary pattern and changes

in lipid metabolism

5. Influence of diet counselling on serum lipid profile

Area of study

Patients attending the Cardiac c¢linic¢ at Trivandrum
Medical College, were selected for the study. The patients
were mainly from Quilon and Trivandrum districts and were

from both urban as well as rural areas.

Selection of samples

In this study the samples were selected from the

patients attending the Cardiac clinic of Trivandrum Medical



-College. 100 samples were selected through simple random
sampling. According to Gupta (1985) simple random sampling
refers to that sampling technigue to which each and every
unit of the population has an equal opportunity of being

selected in the sample.

Seven patients were selected to be followed up as
case studies by purposive sampling. In such cases the
samples were drawn according to the requirement of the
investigator (Cochran, 1977). These patlents were not
attending the clinie regularly and were willing to follow
a modified diet for the prescribed period of study. The
selection of samples for case studies was based on their
body weight for height and catergorizing them as obese,
underweight and normal weight patients using the criterion
give by Robinson et al. (1987) for obesity and underweight
and ICMR classification (1989) for normal weight.

Development of tools

To elicit information regarding the soecio-economic
and dietary pattern of the families as well as the patients,
interview schedules were developad:. In order to study
the actual food intake of the family members of the
patients as well as the patients selected as case studies

food welghment survey was also conducted with suitably
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structured questionnaires. The schedules are given in
Appendix I, II and III. The. schedules were formulated
in malayalam keeping in mind the fact that this will be

more easy for the interviewer as well as for the patients,

Data regarding the activities of Cardiac clinic,
and diet counselling imparted in the clinic were collected

by interviewing the patients and personnel.

Survey of socio-economic and dietary pattern of the
families of atherosclerotic patients

A socilo-economic and dietary survey was conducted
to collect information regarding the size of the famililes,
occupation, income, educational level and food habits of
the family of atherosclerotic patients. Interview method
was selected to elicit information from the subjects on
soclo=-economic profile and dietary practices. Gupta (1987)
states that an interview is a two way method which permits
an exchange of ideas and information. The information
received from an interview schedule was more reliable as
the accuracy of statements can be checked by supplementary

gquestions wherever necessary.

Dietary pattern of the families of the atherosclerotic
patients was collected by 24 hour recall method. Pennington

(1988) points out that studies that relate to food and °
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nutrient intake to measure health or disease are essential
for monitoring dietary status, estimating the incidence
of diet related disease and 24 hours recall for three
consecutive days are best used for quantification of mean
daily food intakes of the family. By this method the
investigator collected information from the subject about
the types and amounts of foods consumed by the family.
Information regarding the purchase of the various £ood

items by the families was also collected.

Diet survey of the atherosclerotic patients

By interview method the data regarding the dietary
as well as some personal habits regarding the use of
liguor, tobacco, betel and others were- also collected
from the patientsy Assessments regarding the body weight
énd height were also done. By 72 hr re¢all method the
investigator collected information from the patients
about the amount and types of foods consumed by them for
three consecutive days. Information concerned about the
frequency of use of various food items were also collected.
Detaills regarding the cooking methods followed, inclusion
of non vegetarian foods, cooking oil used, the pattern of
eating food outside and the types of exercise done by the

patients were also collecteds
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Observation of diet counselling imparted in the Cardiac
clinic

The investigator studied the impact of Cardiac
clinic on the existing dietary pattern of the patients
and their health condition. The clinic was a speciality
clinic and therefore the patients got more care from this
clinic. The Investigator collecting the information from
patients as well as personnel through observation and

interview,

Dietary pattern of the selected families through food
weighment survey

The dietary assessment method by means of 24 hr
dietary recall alone is of minimal value in identifying
patients' usual food intake (Guthrie and Crocetti, 1985).
So a food weighment survey was carried out in selected

10 families (Appendix III).

The investigator weigched the raw foods included
in the meal for a day and the cooked weight of each
preparation was recorded (Fig. 1). The amount of each
food consumed was also weighed, so also the plate waste
to get the exact amounts of foods consumed. The nutri-
tive value of the foods consumed was calculated using

food composition tables (ICMR, 1989),
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Individual weighment survey was conducted in seven
patients who were selected as case studies to get detailled
and accurate records regarding their actual £ood intake.
The nutritive value of the food consumed was calculated

using food composition table (ICMR, 1989).

Changes in blocod cholesterol and Triglyceride levels in
the selected patients

From food weighment method the actual consumption
of various food items by the patients were calculated
ugsing food composition tables. The height and weight of
the selected patients were recorded. The type of activity
of the patients was also recorded. Using these data the
investigator worked out whether the selected patient was
over welght or underweight when compared to their ideal
body weight.

Estimation of serum cholesterol

Hyper cholesterolaemia is a potentially reversible
risk factor. There is a strong association between the
level of serum cholesterol and the development of
atherosclerosis (International Collaborative Study Group,
1986), In 1990 statistics focus on the risks of heart
disease in women. The figures shows that more than half

of all women from 55 to 74 years have blood cholesterol
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levels above, 240 at which the risk of heart disease
increases substantially (Hindu, 1990). Cholesterol was
estimated by the method of Abell (1952). The details of

the procedure is given in Appendix IV.

Estimation of triglycerides

Hyper triglyceridaemia is positively correlated
with an increased risk of CHD (Glyn and Kenneth, 1988).
Alan et al. (1989) reported that hypertriglyceridemia
increases the risk of atherosclerosis in men and women.
Serum triglycerides were estimated by the method of
varhandel and Zilversmit (1957) with the modification
that florisil was used to remove phospholipids. The

details of the procedure are given in Appendix V.

Diet counselling for the case studies

To change the patients life style dietary counselling
were practiced. Clara (1986) reported that diet counselling
is necessary to lowering blood lipids and in maintaining
the normal levels in atherosclerotic patients. The nutri=
tional advice is very important to reduce the risk of
CHD (Jayantha and Mukesh, 1983). The investigator imparted
diet counselling as an experimental measure to study its
effect in selected seven patients. The patients were

contacted individually and convinced them regarding the



importance of a modified diet to maintain good health in
atherosclerotic condition. They were made aware of the
various food ltems to be included in the diet, foods to be
restricted quantity of foods to be consumed and also the
food which will help them to select food items considering
their personal choice and to add variety to their modified
diets. Instructions were given to them regarding focd
selection and preparation techniques. They were adviced

to use vegetable oils (Fig. 2).

After every month of diet counselling the welght
of the patients were recorded by using the spring human

weighing balance (Fig. 3).

Planning of one week menu using food exchange list

After imparting diet counselling by the investigator,
the patients were convinced and voluntarily followed the
modified diet as worked out by the investigator. The
investigator planned the menu for one week, (Appendix VII)
using food exchange list (Appendix VI). The distribution
of energy from carbohydrate, fats and protein were also

calculated separately for the case studies.

The distribution of energy for each patient was
calculated by considering the height, weight and activity

of each individual. The menu was planned to reduce body
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waights for overweight patients to increase body weights
for underweight patients and to maintain body weight for
normal patients. The planned menu was administered to

follow for a period of six months.

Bafore administering the menu, each item included
in the menu was prepared quantitatively by the investigator
and was then converted into cups and spoon measurements.
The quantity of food items in one day's menu for each
patient has been given in Appendix VIII. This will help
the patient to follow the diet more easily. Measuring cups

and spoons were also provided to each patient.

Observation of the biochemical profile of the case studies

After following the prescribed diet for six months
the serum of the case studies were analysed for cholesterol
and triglycerides as described above. Body weight was also

recorded.
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RESULTS

A. Soclo-economic and food consumption survey conducted
in 100 families of the atherosclerotic patients
Socio=economic and dietary habits of the families
of the atherosclerotic patients were determined by
assessing the (1) soclo-éconcmic pattern of the families

and (2) food consumption pattern of the families.

1. Socio=economic pattern of the families

The soclio-economic pattern of the families of the
atherosclerotic patients with particular reference to
area of residence, religion, size of family, age and sex
of family members, educational level, occupation, incame

and expenditure pattern of the families were collected.

among the 100 families surveyed 75 per cent were
living in the rural areas and 25 per cent resided in the
urban areas, Table 1 shows the religion of the families

studied.

Table 1. Religion of the families
1

Religion Number of Percentage
families

Hindu 66 66

Christian 17 17

Muslim 17 17

Total 100 100

44
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As shown in Table 1 about 66 per cent of the
families surveyed were Hindus, 17 per cent were Christians
and 17 per cent belonged to Muslim community. Table 2

reveals the source of income of the families studied.

Table 2. Source of inccme of the families

Number of

Source of income families Percentage
Permanent job 29 21.8
Pension 17 12.8
Temporary job 31 23.3
Agriculture 37 27.8
Business/Rent/Interest
from bank 17 12.8
Donated by others 2 1.5

Total 133 100

As depicted in Table 2 most of the families
(27.8 per cent) depended on Agriculture as thelr source
of income.,  For 21.8 per cent of the families, the source
of income was from permanent government jobs. About
23.3 per cent of the families resorted to jobs like
painting, c¢oolie and carpentary which were of temporary
in nature. About 12.8 per cent of the families studied

depended on pension as their family income. Another
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12,8 per cent of the families received their income from
business/rent/bank interest etc. 1.5 per cent of the
families lived with the help of relatives and other sccial

services and they were not having any source of income.

Table 3 shows thes educational status of the family

members.

Table 3, Educational status of the family members

Educational status Number of

population Percentage
Illiterate 29 6.09
Pre=school 25 5.25
Know to read and write 5 1.05
*L.P.S. 85 ~17.86
*#*Y,P.S. ‘ 69 14.50
*ax. S, 168 35.29
College - 95 19.96
Total ‘ 476 100

* Lowar Primary School
** Upper Primary School
¥w# High 8chool

As revealed in the Table 3, 1,05 per cent of the

' population knew to read and write, vhile 6.09 per cent
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were found to be illiterate, However 35.3 per cent of the
population were high school educated and 19.96 per cent
had college education., Lower primary and upper primary
school levels of education comprised 17.86 per cent and
14.5 per cent of the population respectively. 5.3 per cent
of the family members studied were children below school

going age.

The economic status of the families was studied

and details are gilven in Table 4.

Table 4. Economic status of the families

Incane (Rupees/month) ggﬁ??iegf Percentage
Below 500 7 7
Below 1000 {500=999) 41 41
Below 1500 (1000=1499) 23 23
Below 2000 (1500-1999) 11 11
Below 2500 (2000~2499) 7 7
Below 3000 (2500-2999) 1 1
3000 and above 10 10
Total 100 100

As shown in Table 4, majority of the families

(41 per cent) surveyed belonged to the income group
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between Rs.500/= and 1000/~ per month 23 per cent had a
monthly income between Rs.1000/- and 1500/=. 11 per cent
had monthly income betwéen Rs.1500/- and 2000/-~. 10 per cent
of the families surveyed belonged to the high income group.

7 pef cent of the families were found to have an income
below Rs.500/- per month. Another 7 per cent had an

income betwéen Ra8.2000/~ and 2500/=~. Only one per cent of
the families came under the group with monthly income

between Rs.2500/~ and 3000/-.

Majority of the families studied (58 per cent)
belonged to small families with 3-5 members. among the
total families surveyed most of them were adultis
(71.2 per cent), of which female population was high
(38.2 per cent). Of the 476 members of the 100 families
surveyed 159 members (33.4 per cent) had jobs, were

economically independent (Economic dependency ratio 1:2).

Table 5 indicates the monthly expenditure pattern
of the families,



43

Table 5. Monthly expenditure pattern of the famildies

Range of | Peréentagé of fémiiiesysgggding on’diffefent i£ems
monthly Food Clo~ Shel-' Tra= EQu~ Enter- Hea~ Save— Mise
expendi- th- ter vel ca- tain- lth ing ce-
ture in ing ' tion ment ‘ 1lla-
percentage neous
0-=5 - 62 14 55 17 40 21 1 14
6-10 - 24 3 22 13 2 25 10 32
11-15 - 4 3 3 6 - 18 6 19
16-20 3 10 - - 5 - 13 4 8
21=25 4 - - - 3 - 9 6 1
26=30 3 - - - - - 2 1 -
31~-35 6 - - - 3 - 5 4 -
36~40 4 - - - 1 - 3 1 -
41-45 5 - - = - - 1 2 -
46=50 | 17 - - - 2 - 1 - -
51=55 7 - - - - - - - -
56=60 14 - - - - - 1 1 -
61~65 8 - - - - - - 1 -
66=70 11 - - - - - - - -
71-75 14 - - - - - - - -
76«80 1 - - - - - - - -
B1=-85 2 - - - - - - - -
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The monthly expenditure pattern of the families
were divided into various range from O0=5 per cent to
86-90 per cent of the total income. Among 100 families
'63 per cent of the familiés spent between 16 to 60 per cent
of their incame on food whilile 34 per cent of the faﬁilies
spent between .61-80 per cent of their income on food, Only
3'pér cent of the famllies spent more than 8l per cent

for food.

Regarding the expenditure on clothing, majority of
the families (86 per cent) spent only upto 10 per cent of
their income. 14 per cent of the families spent between
11-20 per cent of their income for clothing, No family

spent more than 20 per cent for clothing.

Since majority of the families owned their own
houses, expenditure in this regard was found fo be less.
14 per cent of the families spent between 0-5 per cent of
their income for housing, while 6 per cent spent between

6-15 per cent on housing.

77 per cent of the families spent 10 per cent of
their income for travelling (travelling to the work site)
and the expenditure for this never exceeded 15 per cent

of the total family income.

among 100 families surveyed 50 per cent of the

families had expenditure on education. 30 per cent of



the families spent upto 10 per cent and 14 per cent
spent 25 per cent of their monthly income on education.
aAbout 6 per cent of the families spent between 31-50 per cent

of their income on education.

Most of the families (40 per cent) spent only

0=5 per cent of their income for entertaimment.

Majority of the families (86 per cent) spent upto
25 per cent of their income for health, while 13 per cent
of the families spent more than 25 per cent of their

income for health aspects.

Only 37 per cent of the families had monthly savings
of which 27 per cent saved upto 25 per cent of their
monthly incame. About 8 per cent of the families saved
25=45 per cent of their income. About 2 per cent of the

families saved 56-65 per cent of their monthly income.

Table 6 reveals the percentage of income spent on

food by the family members.



Table 6. Percentage of income spent on food by families
under different income group

‘Rercentage Percentage of families with monthly incame

of income Below 500= 1000~ 1500= 2000= 2500~ 3000=

expenditure 500 999 1499 1999 2499 2999  above
on food '

16-20 - - - - - - 3
2125 - - - 1 1 - 2
26-30 - - 1 - 1 - 1
3135 1 - - 1 - - 4
36=40 - i 1 1 - 1 -
41-45 - 1 4 _ - - -
46=50 1 4 5 3 4 - -
5155 - 4 1 2 - - -
56=60 1 7 4 2 - - -
61=65 1 5 2 - - - -
66=70 2 5 3 - 1 - -
7175 1 11 2 - - - -
76-80 - 1 - - - - -
81-85 - 1 - 1 - - -
B86=90 - 1 - - - - -

Total 7 41 23 11 7 1 10




Of the 100 families studied 48 per cent of the
families had a monthly income upto Rs.999/-. Among these
families 31.25 per cent of the families spent more than
70 per cent of their income on food. Thirty four per cent
of the families were having an income range of Rs.1000/~
to 2000/~. Among these familles of which only 8.82 per cent
spent more than 70 per cent of their income on food. How-
ever many of the families having a monthly income of
Rs.2000/- above (66.66 per cent) .spent only upto 35 per cent

of their income on food.

Food consumption pattern of the families

Most of the families studied (95 per cent) were

habitual non=-vegetarians.

Table 7 depicts the frequency of purchase of various

food items by the families.



Table 7. Frequency of purchase of- various food items

Food items

Percentage of the families purchasing food

Daily weekly Monthly Occa=- Never
sionally

Rice 2 75 13 10 -
vheat Q 50 17 19 14
Other
cereals 0 5 6 18 71
Pulses 0. 28 26 33 13
Green leafy
.vegetable 40 36 1 21 2
Roots &
tubers 25 46 3 17 9
Other vege-
tables 49 28 1 22 0
Fruits 19 22 16 42 1
Milk .90 4 1l 0 8
Fish 69 19 1 6 S
Meat 0 18 i4 34 34
Egg 10 23 3 36 28
Oilseeds
(coconuts) 6 17 54 23 0
Cooking oils 4 18 70 8 4]
Sugar &

0 6 82 2 0
jaggery 1
Spices and
condiments 4 41 52 3 Y
Bakery 1 9 5 29 56
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Most of the familles studied were in the habit of
purchasing food items such as rice (75 per cent), wheat
(50 per cent), root and tubers (46 per cent) on a weekly
basis, Oilseeds {(coconuts) (54 per cent), cooking oils
{70 per cent), sugar and jaggery (82 per cent) and spices
and condiments (52 per cent) were purchased monthly by
most of the families. Daily purchase was limited to the
food items such as green leafy vegetables (40 per cent),
other vegetables (49 per cent), milk (90 per cent) and
fish (69 per cent). 71 per cent of the families were not
in the habit of buying cereals other than wheat and rice.
while 18 per cent purchased other cereal products like
rava, malda etc. occasionally. 29 per cent of the families
studied purchased bakery items daily while 56 per cent
did not purchase bakery items. 5 per cent of the families
did not purchase fish., Out of 95 per cent of non vegeta-
rian families 34 per cent and 28 per cent of the families

did not purchase meat and egg respectively.
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Table 8 indicates the frequency of use of various

food items by the families.

Table 8(a). Frequency of use of various food items by the

families
Percentage of familiés usiné different
Foods food items
Daily Weekly Occa= Never
once twice thrice sio-
nally

Rice 100 - - - - -
wheat 44 6 9 7 20 14
Other cereals 2 7 3 1 16 71
Greengram - 17 36 14 19 13
Bengalgram - 20 10 7 22 41
Redgram dhal 3 12 18 15 39 13
Bl ackgram - 10 29 20 28 13
Cowpea (dry) - 1 - - 7 92
Amaranth - 9 21 53 15 2
Cabbage - 24 14 8 48 6
Chekkurmanis - - - - 44 56
Drumstick leaves - 8 - - 14 78
Potato - 7 19 5 27 42
Tapioca 28 12 8 4 32 16
Yam - - - - 26 74
Carrot 11 8 5 24 43 9
Beetroot - 33 22 16 20 9
‘Colocassia - - - - 18 82
Other vegetables 52 8 6 9 25 -
Fruits 32 5 19 13 30 1




The Table 8(a) indicates that food items such as
rice, wheat, green leafy vegetables, root and tubers,
vegatables and fruits were included in the daily diet of
the majority of the families, 71 per cent of the families
did not use cereals other than rice and wheat, 16 per cent
of the families used rava and maida occasionally. Majority
of the families did not use ragi (93 per cent). Most of
the families include pulses such as greengram, bengalgram,
redgram and blackgram weekly thrice in their menu. 28 per
cent of the families consumed tapioca daily. Other cereals
(87 per cent), pulses (overall 57.4 per cent), green leafy
vegetables overall (65.75 per cent), roots and tubers
(overall 66.33 per cent), other vegetables (25 per cent)
and fruit (31 per cent) were not included as an item in

the regular menu of the many of the families.



Table 8(Db)
'Percenéage,of'familiés usiné different
Foods food item
Daily Weekly Occa-
once twice thrice sio- Never
nally
Milk 90 1 2 0 2 5
Curd 4 11 8 3 18 56
Buttermilk 12 7 6 2 25 48
Fish 69 4 12 8 2 5
Chicken - - - - 17 83
Duckmeat - - - - 13 87
Beef - 17 2 2 45 34
Mutton - 3 - - 28 59
Hen's eqgg 11 8 6 10 37 28
Duck's egg - - - - 27 73
Ollseeds
(coconut) 28 = = 1 1 =
Pat and oils 99 - - 1 - -
Sugar and
00 - - - -a -

Jaggery !
Preserved food 24 1 2 4 20 49

Bakery items 5 3 4 7 ° 8 -




59

As the Table 8(b) shows that the majority
( 90 per cent) of the families include milk, coconut,
oils and sugar daily in their diet. 69 per cent of the
families include fish in their dally diet. Majority of
the families consumed meat (45 per cent) and egg (37 per cent)
occasionally. Most of the families consumed milk products
like curd and buttermilk, but almost all the families
were not in the habit of using cheese. Some of the
families did not use any non-vegetarian foods. 81 per cent

of the families used bakery items occasionally.,

Table 9 indicates the inclusion of wvarious food

items in the daily menu of the families.

Table 9. Inclusion of various food items in the menu

‘Percentage of families including

Foods different food items
Breakfast Lunch - Evening Dinner
tea
Cereals 100 100 1l 100
Pulses 19 12 - 9
Roots 5 26 39 9
Leafy vegetable - 56 - 11
Other vegetable 65 69 - 81
Fruits 10 1 23 3
roauoey MK 93 54 93 18
Fish 1 78 - 74
Meat - 1 - 1
Egg 11 - 1 -
Fat and oil 100 100 - 100
Sugar 100 - 100 5
Preserved foods 3 21 16 13

Bakery items 1 - 13 -




Among the 100 families studied all of them included
. cereals along with milk, sugar and fat and o¢il while some
families (19 per cent) supplemented the cereal based
breakfast with pulses and most of them had other wvegetables
(65 per cent) during breakfast time. This indicates that
majority of the families studied followed a brezkfast
pattern mainly cereal based supplemented with other
vegetables, pulses and milk. Regarding lunch, all the
families had rice supplemented mainly with fish and all
other food groups. Foods such as fruits and eggs were

not used during lunch time (one and zero per cent respec-
tively). For tea time all the families included milk and
milk products with sugar and most of the families (39 per
cent) consumed roots and tubers 23 per cent of the families
consumed fruits, and 16 per c¢ent and 13 per cent families
included fried foods and bakery items respectively during
tea time., Dinner pattern was same as that of lunch.

Many of the families included wvegetables and f£ish prepara-
tions along with rice for dinner (81 and 74 per cent
respectively). A small percentage of the families took
pulses, green leafy ve;;etables and roots and tubers during
dinner time (9, 11 and 9 per cent respectively). 18 per cent
of the families took milk during or after dinner. All

the families used fats and oils for the preparation of



items during breakfast, lunch and dinner. Pickles were
used by some families during lunch and dinner (21 and
13 per cent respectively). Various types of cooking oils

used by the families are listed in Table 10,

Table 10. Cooking oils and fats used by the families

Fat/0il Number Percentage
Gingelly oil - -
Groundnut oil 1 1
Coconut oil 23 23
Vanaspathi and 1 1
coconut o©il
Palm oil 31 31
ggignggloil and 27 27
Sunflower and Sanola 9 9
Refined oil 8 8

Total 100 100

It was seen that majority of the families
{31 per cent) used only palm oil for cooking purposes.
27 per cent of the families used coconut oil along with
palm oil. 23 per cent of the families used coconut oil
alone and refined oil was used by 8 per cent of the families.
9 per cent of the families used sunflower oil along with
sanola for cooking. Croundnut oil and vanaspathi each
were used by one per cent of the families,

Methods of cooking applied for different foods by

the families are revealed in Table 11.



Table 11. Methods of cooking of various food items

Percentage 6f famllies adogting_different'methods of cookiqg

Foods Boiling absorption Steaming
absorp-  strain-~ Steam= & strain- Frying Curry & f£rying Boiling
tion ing ing ing

Cereals - 79 - 21 ’ - - - -
Pulses 87 - 4 i - - - -
Roots and tubers 1 3 35 - i 50 - -
Leafy vegetables 97 - - - - - - -
Other vegetables 93 - - 7 - - - -
Fruits - - 10 - 12 - - -
Fish - - - - 52 40 - -
Meat - - - - 13 58 - -
Egg - - 6 - 31 - - -
Milk - - - - - - - 100
(cosomat) - - - - - 100 - -

a9



It was found that most of the families (about
79 per cent) used boiling and straining method for cesreal
cookery. 87 per cent of the families used the boiling
and absorption method for cooking pulses. 50 per cent
of the families made curry with roots and tubers., Majo-
rity of the families ( 90 per c¢ent) used boiling and
absorption method for cooking leafy vegetables and other
vegetables. 52 per cent of the families consumed fish
as fried form and 40 per cent made curry. 58 per cent
of the families made curry with meat and 13 per cent
consumed meat in fried form. 35 per cent of the families
used egg both in the boiled and fried forms. 31 per ceﬁt

used eggs only in fried form.

B, Food consumption pattern of the family members

Dietary intakes of the family members of
atherosclerotic patients viz. adult men (5) and adult
women (5) was assessed by 3 day weighment method. Compa=-
rison of their diets were made with the recommended daily

allowance of ICMR (1989).

Table 12 reveals the actual guantity of various
food items consumed by the male members of the families

of selected atherosclerotic patients.
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Table 12, Average quantity of foods consumed by the
male family members

N=25
Fooa grou oA ot S

Cereals 400 296,.2 74.00
Pulses 55 19.56 35,60
Leafy vegetables 100 16.65 16.70
Roots and tubers 75 35.07 46.76
Other vegetables - : 75 55.90 74.50
Fruits 30 66433 221.10
Bgg _ 30 6.68 22,26
Fish and meat 30 46,25 154,16
Milk and milk products 100 383.40 383.40
Sugar ‘ 30 51.25 170.80

Fat and oil 40 39.75 99.40

# Recommended daily allowances

It was seen that daily consumption of food groups
such as fruits, £lesh foods, sugar and milk and milk

products far exceeded the recommended allowances.

The average nutrient consumption of the male family
members of selected atherosclerotic patients was calculated

from their food intake and is shown in Table 13.
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Table 13. Nutrient consumed by the male family members
N=25
Nutrients RDA 25::3;ed zzrgggtage
Protein (g) 60 57.65 96.0
Energy (K cals) 2350 2205.06 93.8
Fat (g) 40 95,21 238.0
Calcium (g} 0.4 0.70 175.0
Iron (mg) 30 24.;2 8014
(hoamn, B o) 600 528.16 88.0
Thiamin (mg) 1,2 1.09 90.8
Riboflavine (mg) 1.4 1.26 90.0
Niacin (mg) 16 12.69 79.3
vitamin C (mg) 40 62.51

156.3

It was found that energy consumption was

93.8 per cent and protein was 96 per cent of the recommended

daily allowance.,

The consumption of all other nutrient

were satisfactory except calcium, vitamin C and fat which

exceeded the RDA especially for the intake of fat

(238 per cent of RDA).

Table 14 shows the average quantity of foods

consumed by the female members of the selected families

of atherosclerotic patients.
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Table 14, Average quantity of foods consumed by the
female family members

N =25
amount rPercent
Food groups RDA consumed of RDA 2
Cereals 300 255.55 85.2
Pulses 45 15.55 34.6
Leafy vegetables 125 39.99 31.9
Roots and tubers 50 17.77 35.5
Other vegetables 75 86.65 115.5
Fruit 30 64.98 216,6
Fish and meat 30 54,98 183.3
Milk and milk
products 100 272.22 272.2
Sugar 30 12.22 40.7

The consumption of food groups such as pulses,
leafy vegetables, roots and tubers and sugar was found
to be very low when compared to RDA consumption of other
items such as vegetables, fruits, flesh foodi and milk

and milk products were very high when compared to RDA.

Table 15 shows the average consumption of nutrients
by the female members of selected families of atherosclerotic

patients.
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Table 15. Nutrient consumed by the female family members

N=25
| | Amount Percentage

Nutrients RDA consumed of RDA
Protein (g) 50 83.22 106.4
Energy (Kcal) 1800 2027.03 112.6
Fat (g) 35 87.84 '251.0
Calcium (g) 0.4 0.59 147.5
Iron (mg) 30 21.31 71.03
Vitamin A '
(Retinol g) 600 4~6 2.07 77
Thiamin (mg) 0.9 1.12 124.4
Riboflavin (mg) 1.1 1.2 108.0
Niacin {(mg) 12 14.6 121.6

Vitamin C (mg) 40 88.06 220.15

The nutrient intske of female family members
revealed that all the nutrient except iron and vitamin A
was above the recommended daily allowance. The fat intake

was very hich ie, 251 per cent of RDA.

C. Personal characteristics and dietary habits of
atherosclerotic patients
The personal characteristics and dietary habits of
atherosclerotic patients were analysed and the results

are presented in the following tables.
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Table 16. Male and female population of atherosclerotic
patients surveyed
Sex Number of patients Percentage
Male 84 84
Female 16 16
Total 100 100

Table 16 depicts that among the 100 atherosclerotic

patients surveyed, 84 per cent were male and 16 per cent

were females.,

Table 17 reveals the occupational status of the

patient.
Table 17. Occupational status of the patients
Status Number of patients Percentage
Retired 46 46
Full time job 18 18
Temporary 20 20
Business 4 4
Unemployed
housewives 12 12
Total 100 100
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About 46 per cent of the atherosclerotic patients
were pensioners. 42 per cent of the atherosclerotic
patients were employed out of this 18 per cent of the
patients had Govermment jobs, Most of the female patients
were unemployed housewives. The educational status oﬁ

the patient is given in Table 18.

Table 18. Educational status of the patients

Level Number of patients Percentage
Illiterate 4 4
Know to reading and - -
writing

*LseP oS, 34 34
**U,P.S. 19 19
*%*%H,S. 30 30
College 13 13
Total 100 100

*Lower Primary School
**Upper Primary School
***High School

It was found that 13 per cent of the patients were
college educated. Whereas 30 per cent were having high
school education, L.P.S. and U.P.S. educated patients

comprised 34 and 19 per cent respectively., 4 per cent

were found to be illiterate,
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Table 19 reveals the agewlse distribution of the

patients studied.

Table 19. Agewise distribution of the patients

Age range Male Percentage Female Percentage
31 - 35 4 4,76 1 6,25
36 - 40 9 10.71 - -
41 = 45 7 8,33 3 18.75
46 = 50 9 10.71 - -
51 - 55 12 14.29 2 12.5
56 = 60 15 17.86 5 31.25
61 - 65 18 21.43 3 18.75
66 -~ 70 3 3.57 - -
71 - 75 5 5.95 2 12.5
76 - 80 ' 2 2.38 - -

Total 84 100 16 100

Majority of the male patients studied (53.58 per cent)
belonged to the age group between 51-65. Female patients
were also more (62.5 per cent) in the age group 51=60.

It was observed that more male patients were seen in the
age group from 31=-50 (34.51 per cent) when compared to

female patients (25 per cent).
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Table 20 depicts the age at which atherosclerosis

was firgt diagnosed in patients.

Table 20. Age of incidence of atherosclerosis

Age Number of Percentage
patient

31 - 35 7 7
36 - 40 ic 10
41 - 45 10 10
46 = 50 17 17
51 - 55 16 16
56 = &0 16 16
61 ~ 65 15 15
66 - 70 5 5
71 - 75 4 4
Total 100 100

amont 100 patients studied majority of them
(64 per cent) developed the disease between the age
46=65, of which 20 per cent developed at the age between
36«45, 7 per cent of the patients developed the disease
at a very early age of 31-35. But as the age increased
beyond 65, the occurrence was less (9 per cent). The

incidence of various disease among the relatives of the
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atherosclerotic patients were analysed and the details

are given in Table 21.

Table 21. Disease history of relatives of the patients

Percentage of patients whose relatives having

D;sease the diseases
Father Mother Brother Sister Father's Mo=- No
Brother ther's his-
& Brother tory
Sister &
Sister
Heart disease 9 4 6 1 - - 78
Diabetes 8 6 - 2 2 - 82
Obesity 2 5 1 3 - - 89
Hypertension 7 10 - 7 1 - 75
Kidney
diseases - 1 1 1 - = 97

22 per cent of the patients reported the incidence
of heart disease among their relatives. The incidence was
more on paternal side (9 per cent) compared to maternal side
(4 per cent). The same pattern seen with brothers (6 per cent)

when compared to sisters (1 per cent).

Among the patients with a family history of digbetes
(18 per cent), the incidence was more among male members of
the famlly with regard to the family history of ¢gbesity
(11 per cent) and high blood pressure (25 per cent), the

incidence was more among female members of the family. The
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incidence of obesity being 5 per cent among mothers and

3 per cent among sisters when compared to fathers and
brothers (2 per cent and one per cent respectively). The
rate of incidence of high blood pressure among mothers

and sisters was also high (10 per cent and 7 per cent
respectively) when compared to the incidence among fathers
and brothers (7 per cent and gzero respectively). Majority

of the patients did not have a family history of kidney

diseases,

The incidence of other associated diseases among

atherosclerotic patients is revéaled in Table 22.

Table 22. Incidence of other associated diseases

Diseases Number of patients Percentage
Diabetes 25 25
Hypertension 54 54
Kidney disease 1 1
Not having any
disease 20 20

Total 100 100

Majority of the patients (54 per cent) were
reported to have high blood pressure. 25 per cent of the

patients have diabetes and one patient was reported to



74

have kidney disease. The rest of 20 per cent of the

patients were reported to have no associated diseases.

The body weight of the atherosclerotic patients
was studied to find out whether they were under weight,
normal weight or overweight persons. The results are

shown in Table 23.

Table 23. Body weights of the atherosclerotic patients

Group Number ©Per cent Male Per cent Female Per

cent

Underweight 6 6 & 6 - -
Normal

weight 61 61 52 52 8 8

overweight 33 33 25 25 8 8

Total 100 100 84 84 16 16

Among the 100 patients studied majority (61 per cent)
were normal weight patients, 33 per cent of the patients
were overweight and 6 per cent of the patients were under=~
weight, 50 per cent of the female patients were found

to be obese.

Details regarding the alcohol consumption, tobacco
chewing and smoking habits of the atherosclerotic patients

were studied and is presented in Table 24.
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Table 24, Alcoholism, smoking and tobacco chewing habits
of the patients

‘Alcohol con- ‘ Smbking ;Tobacco chewing
Group sumgtion _
Number Per Number Per Number Per
cent cent cent
Users 5 5 14 14 g L
Abstainers 30 30 44 44 10 10
Non users 65 65 42 42 81 81

Total 100 100 100 100 100 100

among the 100 patients studied, at present majority
were not in the habit of drinking, smoking and tobacco
chewing (65, 42 and 81 per cent respectively). Many of
the patlents stopped drinking (30 per cent), smoking
(44 per cent) and tobacco chewing (10 per cent) after the
onset of disease. But few patients were still continuing
the habit of smoking (14 per cent), tobacco chewing

(2 per cent) and alcohol consumption (5 per cent)

Among the 100 patients studied 71 per cent of them
were not in the habit of taking regular exercise. 17 per
cent of the patlents took walking as regular exercise
while the housewives (11 per cent) considered their

household chores as regular exercise for them,



The mode of travelling by the patients to their

work place was studied and most of the patients (25 per cent)

used to walk to their work place.

The initial symptoms as noted by the atherosclerotic

patients were studied and the details are giwven in Table 25.

Table 25. Initilal symptoms of atherosclerosis in patients

Number of
Symptoms patients Percentage
Chest pain 21 21
Suffocation 10 10
Excessive sweating 1 1
Chest pain and suffocation 19 19
Suffocation and excessive 3 3
sweating
Chest pain and excessive
sweating 18 18
Chest pain, suffocation 28 28
and excessive sweating
_ )
Total 100 100

The above table indicated that chest pain followed

by suffocation and excessive sweating were experienced by

the patients (28 per cent) before diagnosing the disease.

Some patients (21 per c¢ent) reported chest pain as their
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initial symptom. 18 per cent of the patients experienced
chest pain and excegsive sweating. Chest pain was found
to be the major initial symptom for majority of the

patients.

All the patients diagnosed the disease through
electro cardiogram and their serum lipid profile was found

to be very high.

The type of medlical care followed by the
atherosclerotic patients after diagnosis of the disease

was analysed and is given in Table 26,

Table 26. Medical care after diagnosis

' Number of
Type of medical care patients Percentage
Medical practitioner 6 6
(private)
Hospital general clinic 2 2
Speciality clinic at 99 92
Medical College .
Total 100 100

Most of the patients (92 per cent) attended the
speciality clinic at Medilcal College after the diagnosis
of the disease. Only 6 per cent of the patlents approached
private doctors for their treatment. while 2 per cent

attended the clinics in general hospitals.



The different methods by which the patients con-

trolled the disease after diagnosis was studiled, which is

described in Table 27.

Table 27. Control of the disease after diagnosis

78

Number of

Type of treatment patient Percentage
Diet control 4 4
Oral Drugs 12 12
Diet control and oral
drugs 81 81
Diet control and injection - -
Diet control, oral drugs 2 2
and injection
ayurvedic medicine - -
Injection 1 1
Homoeopathy - -
Naturopathy - -

Total 100 100

Majority of the patients {81 per cent) were on
diet control and oral drugs, whereas 12 per cent of the

patients controlled the disease with oral drugs alone

while 4 per cent of the patients controlled their disease,

with only dietary modifications.
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Majority of the patients (69 per cent) were reported
to visit the hospital regularly once in every month.
22 per cant visited the hospital regularly once in every
fortnight. They cobtained information regarding dietary
control of the disease from the hospital's cardiac clinic.
Majority of the patients followed the dietary advice from
the doctor, but some patients (2 per cent) neglected the
medical advice. Few patients (21 per cent) were not satis-
fied with their modified diets, since coconut, oils and
non vegetarian foods especially meat and egg were deleted

or neglected in their daily menu.

Other sources which influenced to bring a change
in the diet of atherosclerotic patients were studied and

presented in Table 28.

Table 28, Other sources of information regarding diet

control
Yes No
Source Number Per cent Number Per cent
Education 9 9 Ql 91
Medical camp 1 1 99 99
Articles from
Newspaper and 14 14 86 86
magazine
Radio/TV programme 29 29 71 71
Friends/neighbours/
relatives 28 28 72 72

Other patients 28 28 72 72
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It was clear that among. the various sources which
brought about a change in their dietary habits, the
greatest influence was of radio, TV, friends, neighbours,

relatives and other atherosclerotic patients.

Patients were asked to list out some foods which
according to their knowledge were to be restricted during
atherosclerosis, According to the opinion of the patients,
olils and fats (54 per cent) were the most important item
in the menu to be restricted. A few patients (4 per cent)
suggested a restriction in milk. About 17 per cent of
the patients were of the view that f£ish and meat should
be restricted in the diet. Most of the patients (73 per cent)
knew the importance of restricting alcohol consumption to

control their disease,

The patlents were asked about specific foods to be
included in their diet, About 47 per cent of the patients
were not having any definite ideas about the importance
of any food groups in their daily diet., 23 per cent of
the patients were of the opinion to include large amounts
of vegetables in their diet., Leafy vegetables ranked

next (15 per cent) followed by fish (8 per cent).

Wwhen these patients were asked about food exchange
list 5 per cent was aware of it and they followed the

diet prescribed by their doctor.
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The food habits of the patients were studied in
detail. »among the 100 atherosclerotic patients surveyed
92 per cent were habitual non vegetarians and the rest
8 per cent were reported to be vegetarians. among the
8 vegetarlan patients it was found that 3 patients were
originally non vegetarians and they stopped taking

non vegetarian foods after developing the disease.

Different types of non vegetarian foods consumed

by the patients are presented in Table 29.

Table 29. Non vegetarian foods in the diets of atherosclerotic

Patients .
Non vegetarian foods ' Number of Percentage
~patients
Egg 52 52
1. Hen's egg only 38 38
2. Duck'!s egg only 1 1
3. Hen's and Duck's egg 13 13
Fish 92 92
1. Marine fish 80 80
2. Marine and fresh water £ish 12 12
Meat 58 58
1. Chicken 3 3
2. Beef 4 4
3. Goat 16 16
4. Buffalc 1 1
5. All 3 3
€. Chicken, Beef and Goat 3
7. Chicken, Duck, Beef, Goat 3
& Pork 8 8
8. Chicken and Goat 11 11
9. Chicken, Duck, Beef and ;
Goat 7 7
10. Beef and Goat 1
11. Chicken, Beef, Goat and Pork 1l 1
Egg, Fish and Meat 52 1
Fish and Meat ‘ 58 52

58




Majority of the patients (52 per cent) had used
€gg. fish and meat and 58 per cent of the patients had
used fish and meat. Of the 92 per cent patients who used
marine f£ish, 12 per cent included fresh water fish also
in their diets.

Among 100 patients 58 per gent of the patients
included meat in their diet. Among these patients,
16 per cent consumed mutton, 4 per cent beef, 3 per cent
chicken and one per cent buffalc alone. The rest of the

34 per cent consumed mutton along with other £lesh foods,

Different methods of cooking adopted to prepare
non vegetarian ltems in the dietaries of the patients

are given in Table 30+

Table 30. Non vegetarian preparaticns in the dietaries
of the patients

Do

Foodstuff Percentage of patients adopting different method

of cooking
Steaming Frying Steaming Boiling Boiling
and and frying
frying
Meat - - - 40 18
Fish - - - 29 63

Egg 10 25 17 - -




Table 30 indicated that most of the patients
(40 per cent) consumned meat only in the form of curry
preparations whereas 18 per cent used meat both in curry
and fried form, Of the 92 per cent of the patients who
consumed f£ish, 63 per cent used it in both curry and
fried form and 29 per cent of the patients used only
fish curry. Most of the patients (25 per cent) used egg

in fried form,

Number of major meals taken by the patients are
given in Table 31.

Table 31. Dailly meal pattern of the patients
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Number of times/day §§$?Z§tgf Percentage
i 1 1
2 4 4
3 23 93
4 2 2
Total 100 100

Table 31 revealed that most of the patients

(93 per cent) used to take 3 major meals a day viz. break-

fast, lunch and dinner. while 4 per cent of the patients

had only 2 major meals namely lunch and dinner. Four

major meals was taken by 2 per cent of the patients when



they took rich snacks during tea time.

when enguired about their habit of eating in
between meals.,it was found that 99 per cent of the
patients consumed one or two cups of tea in between lunch
and dinner. Twenty four per cent of the patients took
snacks like fried items in between their ma jor meals.
Six per cent of the patlents consumed fruits in between

their meals.

Frequency of having meals outside the home by the
atherosclerotic patients were studied and details are

given in Table 32.

Table 32.. Meals taken outside by the atherosclerotic

patients
Number of
Fregquency patients Percentage
Daily 18 18
weekly - -
weekly twice or thrice 2 2
Fortnightly - -
Monthly 2 2
.Occasionally 34 - 34
Never 44 44

Total 100 100
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Among the 100 patients studied majority of the
patients (44 per cent) did not take any meals from outside
home. Thirty four per cent of the patients had méals
outside home only occasionally. However, 18 per cent of
the patients took one of their meals daily from outside
mainly lunch or breakfast. Very few patients went outside
for their meals once in a month (2 per cent) or twice or

thrice in a week (2 per cent).

Frequency of inclusion of foods under different
food exchange list by the patients were studied and
presented in Table 33,

Table 33. Frequency of inclusion of foods under different
food exchange list by the patients

Percentage of patients using different foods

Food exchange Daily- weekly Occa-

once « thrice thrice siona~ Never

1lly

Vegetable
exchange A 55 6 21 10 8 -
Vegetable
exchange B 30 14 13 12 18 13
Fruit exchange 21 5 4 19 35 le
Cereal exchange 100 - - - - -
Legume and
pulse exchange 9 13 29 12 22 15
Flesh food
exchange 65 17 3 5 2 8
Milk exchange 90 2 1 - 1 6
Fat exchange 93 - - - - 7




As indicated in the Table 33 all the patients
included cereal exchange mainly in the form of rice and
wheat in their daily diet. Daily inclusion of foods
coming under flesh food exchange (65 per cent), milk
exchange (90 per cent) and fat exchange (93 per cent) was
observed in majority of the patient, which supplied
about 100 calories per exchange. Only 55 per cent of the
patients included food coming under vegetable exchange A
where carbohydrates and calories are negligible in the
daily diet. About 21 per cent of the patient included
vaegetable exchange A thrice in a week., Vegetable exchange B
was included daily by 30 per cent of the patients while
18 per cent included this exchange only occasionally.
Majority of patients (35 per cent) included low calorie
food like fruit exchange only occasionally. About
19 per cent of the patients included fruit exchange more
than thrice in a week. Inclusion of legume and pulse
exchange was observed thrice in a week by 29 per cent of
the patients, while in 22 per cent inclusion of this

exchange was only occasional in their daily diet.,

When enquired about their desire to take fried
items 56 per cent reported that they had a craving for

friled foods.
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Changes in the dietary pattern of the family
members due to changes in the diets of atherosclerotic
patients wére noted., Most of the families (93 per cent)
did not change their dietary pattern vhile 7 per cent of
the families changed their dietary habits to adjust to
the dietary pattern of the atherosclerotic patients in
the family.

The patients habit of taking some indigenous foods
which are supposed to have hypocholesterolemic effect was

studied and is discussed in Table 34.

Table 34. Use of indigenous hypocholesterolemic agents

Number of
Items patients Per cent.
Bittergourd 4 4
Carrot 2 2
Garlic 9 9
Leafy vegetable 4 4
Not using any 8l 81
Total 100 100.

The list of items suggested by the patients are
given in the Table 34, Majority of the patients

(81 per cent) did not take any special foods as
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hypocholesterolemic agents. 9 per cent of the patients
took garlic boiled with milk as hypocholesterolemic agent.
Four per cent took bittergourd and other 4 per. cent Fodk
leafy vegetables as hypocho;esterolemic agent. \Two per cent
of the patients considered carrot as a hypocholesterolemic

agent.

‘Cooking oils used in the atherosclerotic diets

were studied and is presented in Table 35.

Table 35. Use of cooking oils by atherosclerotic patients

Type of oil/fat gg??:;tOf Percentage
Groundnut oil 1 1
Coconut oil 18 18

Palm oil 31 31
Palm oil and coconut oil 25 25
Refined oil 8 8
Other oils (sunflower, 9 g
safflower)

Vanaspathi and coconut oil 1 1

Majority of the patients studied (31 per cent)
used palm oil in preparing their diets. Some patients
(25 per cent) used palm oil together with coconut oil in

their diet preparation. 18 per cent of the patients used
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coconut oil in their dietaries. Other major cooking oils
used by the patients were sunflower and safflower oil
(10 per cent). 7 per cent of the patients never use the

oil for preparations.

Special foods prepared in the family for the
atherosclerotic patients were enquired. Among the 100
patients studied, in majority of the families (93 per cent)

no special food were prepared for the paiients. The

patients were taking the common family diet. Seven per cent

of the families prepared special foods for the patients,
viz. leafy vegetables and other vegetarian food items,
prepared without oil; and non vegetarian foods were
deleted f£rom the patient's diet except marine f£ish. They
avoided coconut in the diet preparation. The cholesterol

free vegetable oils were used as the cooking medium.

Daily use of sugar, salt and oil by the patients

were enguired and is presented in Table 36;

Table 36, Dailly use of sugar, salt and oils by the

‘patients
Sugar ' Salt Fat
g9/day/patient Number gf’ercen— Nunber Percen- Number Per—
tage tage centagg
Below 10 7 7 54 54 25 25
10 = 20 32 32 31 31 38 38
20 - 30 26 26 i5 15 10 10
30 - 40 16 16 - - 13 13
40 = 50 5 S5 - - 10 10
above 14 14 - - 3 3
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Regarding sugér consumption majority of the patients
consumed 10-39 grams of sugar per day whereas in i4 per cent
of the patients the sugar consumption was found to be above
50 grams per day, since refined sugars like sucrose
increases serum triglyceride levels. Kuo (1983) in his
dietary guidelines for atherosclerotic patients has reco=
mmended to completely avoid refined cafbohydratgs like
sugars in their daily diet., In majority of the patients
(54 per cent) salt consumption was found to be below
10 grams per day. Since most of the patients were hyper=
tensive moderate sodium restriction, 2-3 g/day is usually
recommended (antia, 1989). Regarding fat consumption
13 per cent of the patients were found to consume more
than 40 érams per day whereas for most of the patlents

(38 per cent) fat consumption was found to be 10-20 g/day.

D, The impact of cardiac ¢linic on the existing dietary
pattern of the patients
Functioning of the cardiac clinic at Medical College
and the diet counsélling imparted in this clinic was
studied by the investigator through observation and by

conversing with the personal and the patients.

In the clinic, there was no gualified dietitian,

diet counselling was carried out by the doctor himself.
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Diet was not calculated based on individual patients
requirements. A general diet sheet was prepared for all
the patients without considering the body weight or other
physiological conditions. The existing dietary habits of
the patients were not taken into consideration while
planning the diet. However commonly consumed popular

items were included in the menu.

Patients did not wvisit the clinic regularly. Body
weight, x-ray, ECG and blood cholesterol and triglyceride
levels were recorded during their first visit to the
¢linic. Blood pressure was noted during every follow up
visit to the clinic. When enquired about the patient's
co=operation it was informed that all the patients were
not co=operative regarding their regular follow up visit

to the Cardiac c¢linic.

By conversing with the patients an assessment of
the information obtained from the Cardiac clinic regarding
the dietary regulations to be followed by atherosclerotic
patients was made. It was found that 81 per cent of the
patients were aware of types of foods to be avoided in
atherosclerosis. 23 per cent of the patients studied,
knew that inclusion of vegetables in the dally diet is
having a beneficial effect on atherosclerosis. all the

patients knew that fat and oils, meat and coconut should
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be stractly restricted. 73 per cent of the patients were
aware of the harmful effect of alcohol on atherosclerosis.
Only 5 per cent of the patients had heard about food
exchange lists in planning daily menu. About 21 per cent
of the patients studied did not follow the diet strictly,
as the modified diets suggested by the doctor is not
according to their existing dietary habits and also due
to the difficulty in preparaing such modified diets

separately for the patient in the family.

E, The impact of diet counselling and a modified diet on
blood lipid profile

Seven atherosclerotic patients who were willang to
co-operate, were requested to follow the prescribed modil-
fied diet for a period of six months. Actual food intakes
of these patients were assessed by conducting a 3 day food
weighment survey. Initial body weight and blood lipid
profile (cholestercl and triglyceride) was also studied.
Then diet counselling was imparted to these patients and
also the use of food exchange lists, to avoid the monotony
of a static diet sheet. The modified diet was asked to be
followed for a period of six months. The patients were
contacted indivadually every fortnight by the investagator
and convinced them regarding the importance of a modified

diet to maintain good health in atherosclerotic condition,
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Morc time was spent by the investigator on educating each
patient, so that he understood the object of each aspect
of his dietary treatment and had sufficient knowledge to
undertake the day to day management of the disease. After
six months in a modified diet, body welghts and blood
lip2d levels (cholesterol and triglyceride) of these
patients were assessed to find out whether they were
maintaining a normal metabolic state as gilven in Fig., V
and VI. Each patient was observed as a case study and
numbered as I, II, III, IV, V, VI and VII and the results
are presented below. The ideal body welghts of each case
study was found out and obegsity was determined by calcula~
ting Body Mass Index as suggested by Antia (1989) and is

given in Fig. IV

CASE STUDY I

Adult male Height 165 cm
Body weight 72 kg

Ideal body weight §8.5 kg

Body Mass Index 26 (obese)
Type of activity Sedentary
Regular exercise Nil

Age at onset of the 32

disease

Age at present 34

(in completed years)
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Dietary pattern

Case study I is a habitual non vegetarian. He
used to take three major meals per day consisting of
breakfast, lunch and dinner and these three meals were
mainly based on rice preparations. He had the habit of
eating fried foods and other snacks during evening tea
time,

The average actual intake and proportion of major
nutrients like carbohydrate, fats and proteins was studied
in detail and was compared with the calculated recommended
values. The results are given in Table 37 Ond. Sheun Ha NQ

Table 37. Actual intake of major nutrients compared to
calculated recommended values of case study I

*Calculated Average actual intake/
Recommen- day (weighment method)

ded value Intake Percentage
of total
calories
Total energy (Kcal) 1170 2308
E“eggbéﬁ;ggtg"m 526 1048 45
Protein 234 288 12
Fat 410 972 42
tmnte gy Toem 131.5 262
Protein (g) 58.5 72
Fat (g) 45.5 108

* Total calories = 20 Kcal/kg ideal body weight
Caloriles from

Carbohydrate -~ 45 per cent of total calories
Protein -~ 20 per cent of total calories
Fat - 35 per cent of total calories

(antia, 1989)
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The total calorie intake was higher when compared
to the recommended wvalue calculated for an obese patient
based on his ideal body weight (Antia, 1989). The propor-
tion of calories supplied by carbohydrate protein and £at

was found to be very high than the recommended values.

The initial and final metabolic state of case

study I was analysed and is given in Table 38,

Table 38, 1Initial and final metabolic state of case study I

Parameters et e e
Body weight 58.5 72 67
Body Mass Index 20 - 25 26.4 24.6
BT wew w
%ﬁégé{?eride 10 - 150 162 143

Table 38 indicates that there was a reduction in
the body welght of the patient after 6 months of follow up.
The body mass index indicated that the patient maintained
normal body weight. A reduction in cholesterol and
triglyceride levels after following the modified diet

continuously for a period of 6 months.
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CASE STUDY II

Adult male - Height 159 cm
Body weaght - 51 kg

Ideal body weight - 57 kg

Body mass index - 20 (Normal)
Type Of actavity - Sedentary
Regular Exercise - Nil

Age at onset of the - 48

disease

Age at present

(in completed years) 50

Dietary pattern

Case Study II is a habitual non vegetarian. He used
to take three major meals per day consisting of breakfast,
lunch and supper. These three meals were mainly rice
preparations. He had the habit of takang fried foods as
snacks.

The average actual intake and proportion of major
nutrients like carbohydrate, fats and proteins was studied
in detail and was compared with the calculated recommended

|
values. The results are given in Table 39 Gnd Shown "’ha\“\



Table 39, Actual intake of major nutriénts compared to
calculated recommended values of Case Study II

*Calculated Average actual intske/
recommended (weighment method) day

value Intake Percentage
of actual
calories
Total energy (Kcal) 2350 2085
Energy from (Kcal)
Carbohydrate 1750 956 46
Protein 240 181 9
Fat 360 948 45
Amount of
Carbohydrate (g) 438 239
Protein (g) 60 45,25
Fat (q) 40 105.3

* Total energy =~ ICMR 1989

Calories from

Carbohydrate - 75 per cent of total calories
Protein = 10 per cent of total calories
Fat - 15 per cent of total calories

As indicated in Table 39, Case Study II is a normal
weight patient and his total calorie intake was found to be
low when compared to calculated recommended value as per

ICMR (1989). The proportion of total calories supplied
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by fat was found to be very high (45 per cent of total
calories) whereas from carbohydrate it was only 46 per c¢ent.
The quantity of fat was also found to be wvery high when

compared to the recommended values.

The initial and final metabolic state of Case

Study II was analysed and is given in Table 40.

Table 40, Initial and f£inal metabolic state of Case

study II
— romal  Immal rinel
Body weight (in kg) 57 51 50
Body Mass Index 20 - 25 20.1 19.7
?xg}gi‘)‘eml 150 - 280 331 292
'frfl;%{‘):eride 10 - 150 192 173

Table 40 found that body weight was maintained
with the modified diet for a period of six months. Reduc-
tion in cholesterol and triglyceride levels was also

obsexrvad.

CASE STUDY III

Adult male - Height 168 cm
Body weight - 65 kg
Ideal body weight - 64 kg

Body mass index - 23 {normal)



Type of activity -~ Sedentary
Regular exercise - Nil

Age at on gset of - 58
disease

Age at present

(in completed years) 59

Dietary pattern

He 1s a non vegetarian. Usually he had three
ma jor meals per day. For breakfast and lunch he used
mainly rice and for supper wheat preparations. He used

to take fried foods or fruits during tea time.

The average actual intake and proportion of major
nutrients like carbohydrate, fats and protein was studied
in detail and was compared with the calculated recommended
values. The results are given in Table 41 ONA Show®h o ¥ 3“‘

Table 41. Actual intake of major nutraents compared to
calculated recommended values of case study IIX

Calculated Average actual intake/
recommended day (weighment method)

value Intake Percentage
of total
calories
Total energy (Kecal) 2350 2040
Energy from (Kcal)
Carbohydrate 1750 1214 60
Protein 240 208 10
Fat 360 621 30
Amount of
Carbohydrate (g) 438 304
Protein (g) 60 52

Fat (g) 40 69
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Regarding the calorie intake of Case Study III,
total calorie intake was found to be low when compared to
the calculated value (ICMR, 1989). The proportion of
calories supplied frcm fat was found to be twice the
calculated recommended value, whereas proportion of
carbohydrate calories only 60 per cent. Quantity of fat
was also found to be very high whereas carbohydrates and

protein were below the recommended values.

The initial and final metabolic state of case

study III was analysed and is given in Table 42,

Table 42. Initial and final metabolic state of case

study III
e ome mnt o
Body weight (in kg) 64 65 62
Body Mass Index 10-25 23 22
fﬁ;}gﬁ?ef ol 150-280 382 301
%iégé{?eride 10-150 231 156

Case Study III had alsco maintained normal body
weight wath the modified diet. The reduction in cholesterol
level was found to be more when compared to traiglyceride

level
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CASE STUDY IV

Adult male = Height 162 cm
Body weight - 50 kg

Ideal body weight - 58 kg

Body mass index - 19 (under weight)
Type of actavity - Sedentary
Regular exercise - Nil

Age at onset of the - 46

dasease

Age at present - 50

(1n completed years)
Dietary pattern

He is a non vegetarian. Meal pattern included
three main meals per day. For breakfast and lunch he
used mainly rice and for supper wheat preparations. During

evenang time, he used to take fried foods or bakery items.

The average actual intake and proportion of major
nutrients like carbohydrate, fats and proteins of case
study IV was studied in detail and was compared with the
calculated recommended values. The results are given in

Table 43 0ok Shown 19 15 %
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Table 43. Actual intake of major nutrients compared to
calculated recommended values of case study IV

Calculated Average actual intake/
recommended day

value Intake Percentage
of total
calories
'f;::i)e“er oy 2350 2385
Energy (Kecal) from
Carbohydrate 1750 1380 58
Protein 240 244 10
Fat 360 765 32
Amount of
Carbohydrate (g) 438 345
Protein (g) 60 61
Fat (g) 40 85

Regarding the calorie intake of case study IV,
even though he was an underweight patient, he should
maintain his calorie intake as per the recommended value
since he 1s an atherosclerotic patient, but total calorie
intake was found to be more. Regarding the distraibution
of calories from carbohydrate, protean and fat, the
proportion of calories from protein was found to be
adequate whereas the proportion from fat was too high

(32 per cent) and carbohydrate too lowu (58 per cent).
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The initial and final metabolic state of case

study IV was analysed and is given in Table 44.

Table 44, Initial and final metabolic state of case

study Iv
Normal Initial Final
Parameters value value value
Body weight (in kg) 58 50 55
Body mass index 20-25 19 21
Cholesterol (mg/dl) 150-280 266 262
Triglyceride (mg/dl} 10-150 288 254

As indicated in Table 44 initially he was an
underweight patient, but after six months of modified
diet he attain normal body weight for his height. There
was not much difference observed in the cholesterol level
but a considerable reduction was observed in triglyceride

levels after six months.

CASE STUDY V

Adult male - Height 162 am
Body weight - 78 kg

Ideal body welght - 58 kg

Body mass andex - 29.7 (obese)
Type of activity - Sedentary

Regular exercise - Nil
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Age at onset of the
disease

Age at present
(in completed years)

Dietary pattern

He was an non vegetarian. Meal pattern consisted
of three main meals per day and was mainly rice prcpara-
tions. During tea time he used to take steamed banana or

fried foods.

The average actual intake and proportion of major
nutrients like carbohydrate fat and protein of case study V
was studied in detail and was compared with the calculated

recommended values. The results are given in Table 45 and
Shown 1 | 3 X\

Table 45. Actual intake of major nutrients compared to
calculated recommended values of case study V

Calculated Average actual intake/
recommended day {weighment method)

value Intake Percentage
of total
calories
Total energy (Kecal) 1160 2446
Energy (Kcal) from
Carbohydrate 522 1144 47
Protein 232 300 12
Fat 406 990 40
amount of
Carbohydrate (g) 131 286
Protean (g) 58 75

Fat (g) 45 110
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The total calorie intake was higher when compared
to calculated recommended value for an obese patient based
on his ideal body weight (Antia, 1989). The vroportion
of fat calories and carbohydrate calories was found to be
very high. The quantity of total carbohydrate proteins
and fat also far exceeded the calculated value for an

obese patient.

The metabolic state of case study V was analysed
before and after the six months follow up study. The

details are given in Teble 46,

Table 46, Initial and f£inal metabolic state of case study Vv

Parameters Normal Initial Fanal
value value value
Body weight (in kg) 58 78 72
Body mass index 20=25 29,7 27
Cholesterol (mg/dl) 150-280 272 252
Triglyceride (mg/dl) 10-150 187 183

Table 46 showed that there was a reduction in body
weight by six kilogram in a period of six months, but
still he was obese as indicated by body mass index. There
was slight reduction in cholesterol level but there was
not much difference in traglyceride level after following

the modified diet for period of six months,
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CASE STUDY VI

Adult female -~ Height 150 cm
Body weight - 56 kg

Ideal body weight - 48 kg

Body mass index - 25 (Normal)
Type of activity - Sedentary
Regular exercise - N1l

Age at onset of the disease - 49

Age at present - 55

{1n completed years)
Dietary pattern

Non vegetarian. Meal pattern included three major
meals per day consisting of breakfast, lunch and dinner.
For breakfast and lunch she used mainly rice and for
supper wheat preparations. During tea time she used to

take fried snack items.

The average actual intake and proportion of major
nutrients like carbohydrate, fat and proteins was studied
in detail and was compared with the calculated recommended

values. The results are gaven in Table 47.0nd Shouln »
{ a K1
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Table 47. Actual antake of major nutrients compared to
calculated recommended values of case study VI

Calculated Average actual antake/
recommended day (weighment method)

‘value Intake Percentage
of total
calories

Total energy (Kcal) 1800 1991
Lnergy (Kcal) £from
Carbohydrate 1350 1080 54
Protein 180 200 10
Fat 270 630 32
Amount of
Carbohydrate (g) 338 270
Protein (g) 45 50
Fat (g) 30 70

Total calorie intake was found to be slightly high
but the proportion from which the calories were derived
was not satisfactory. Fat calories was found to be more
(32 per cent) and amount of fat included in the diet was
also very high. The calories supplied by protein was

satisfactory but that of carbohydrate was very low.

The metabolic state of case study VI was analysed
before and after the sax months of follow up study the

details are presented in Table 48,
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Table 48. 1Initial and final metabolic state of case

study VI
Normal Initial Fanal
Parameters value value value
Body wedght (in kg) 48 56 54
Body mass index 19-25 25 24
Cholesterol (mg/dl) 150=280 311 299
Triglyceride (mg/dl) 10-150 150 148

As indicated by the body mass index, of the patient
maintained the normal body weight., Reduction in cholesterol

and triglyceride level was observed.

CASE STUDY VII

Adult female « Height 153 om
Body weight - 46 kg

Ideal body weight - 47

Body mass index - 19 (Normal)
Type of actaivity -~ Sedentary
Regular exercise - Nil

Age at onset of the - 32

disease

Age at present - 33

(in completed years)
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Dietary pattern

She was a non vegetarian. Usually she took three
major meals per day based on rice preparations, During
evemng tea time she was in the habit of taking steamed

tapioca or bakery items,

The average actual intake and proportion of major
nutrients like carbohydrates, fats and proteins was studied
in detail and was compared with the calculated recommended

value. The results are given in Table 49.0nd Showin 1
L 3 RANN

Table 49, Actual intazke of major nutrients compared to
calculated recommended values of case study VII

Calculated Average actual
recommended lintake/da

value Intake  Percentage
of total
calories
Total energy (Kcal) 1800 1720
Brnergy (Kcal) from
Carbohydrate 1350 744 43
Protean 180 168 10
Tat 270 801 47
Amount of
Carbohydrate (g) 338 166
Protein (g) 45 42

Fat (qg) 30 89
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The total calorie intake was found to be less when
compared to calculated recommended value for a sedentary
women. Even though the total calorie was low the propor-
tion of fat calories was 47 per cent. The proportion of
caloriles supplied by carbohydrate was 43 per cent instead
of 75 per cent. Protein calories was found to be satis=-

factory and also the quantity of protein,

The metabolic state of case study VII was analysed
before and after six months of follow up study the details

are presented in Table 50.

Table 50. Initial and final metabolic state of case

study VII
+

Normal Initial Final

Parameters value value value
Body weight (in kg) 47 46 49
Body mass index 19=25 19 21
Cholesterol (mg/dl) 150~280 272 211
Triglyceride (mg/dl) 10=150 168 110

Case study VII was able to main normal body weight
with a modified diet for a period of six months. A con-
siderable reduction in cholesterol and triglyceride level

was observed.
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DISCUSSION

The present study was carried out to assess the
socio=economic and food consﬁmption pattern of the families
of atherosclerotic patients, personal characteristics and
dietary pattern of the patients and the impact of diet
counselling and a modified dietary regime on the blood

lipid level of the atherosclerotic patients.

Socio=economic and food consumption pattern of the
families of the atherosclerotic patients

Socio=economic and food consumption pattern of the
families of' the atherosclerotic patients were assessed by
conducting a survey among 100 famillies., The prevalence
of atherosclerosis was found to be more common in the

rural community than in the urban community.

The economic status of the families revealed that
for majority of the families, thé main source of income
was from temporary jobs and income from agriculture., Most
of the families of the atherosclerotic patients had.a
monthly income ranging between Rs.500/-, Rs.1000/-. Antia
(1989) had reported that the mortality from coronary heart
disease is increasing in lower social class and also noted
to be fairly high among labourers. The results of the

present study is also in line with the above findings.
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Educational level of majority of the families was
also found to be lower. Carlo et al. (1987) found that
better educated people experienced substantially lower
risks of disbetes, hypertension, heart condition etc.
However in the present study around half of the population
studied were moderately educated since they reached upto
upper primary level and one third of the population were
high school educated.

Monthly expenditure pattern of the families indicated
that 63 per cent of the families spend between 16 to
60 per cent of their monthly income on food. There were
families who spend upto 85 per cent of their monthly incaome
on food, thls variation in the amount spent on food was
found to be dependent on the family income and the number
of family members. Quiogue (1970) found that the lower
the income higher was the percentage of income spent on
food. It was found that no family spend more than
20 per cent of their incame on items like clothing,
shelter, entertainment and travel. Since majority of the
families had their own houses, expenditure regard on this
was found to be less¢ Regarding expenditure on education
30 per cent of the families spend 10 per cent of their
monthly income. Since atherosclerosis is a disease

requiring constant treatment and so the expenditure of the
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families on health was also considered, it was found that
77 per cent of the famiiies spend upto 20 per cent of

their monthly income for maintaining better health.

Pood habits of the families revealed that more than
90 per cent of the families were non vegetarians. The
frequency of purchase of various food items revealed that
since most of them had temporary jobs the general trend
was to purchase dry food articles on weekly basis. Fresh
food items like areen leafy vegetables, other vegetables
and fish were purchased daily by most of the families.
Since 5 per cent of the families were basically vegetarians
they did not purchase flesh foods and eggs. Majority of
the families (56 per cent) belonged to low income group,
only 29 per cent of the families made occasionally purchase

of bakery items.

The frequency of use of various food items by the
families indicated that cereals, especially rice was used
daily by all the families and 44 pexr cent of the families
included wheat daily in their menu. Only a few families
(7 per cent) were found to use millet like ragi which
contained more fiber. Most of the families included
leafy vegetables, roots and tubers and other wvegetables
in their daily diet. Daily consumption of pulses among

families was not observed while 28 per cent of the families



used pulses occasionally. Thirteen per cent of the .
families never used pulse in their menu. Pulses are rich
sources of plant proteins and dietary substitution of
plant proteins for animal protein was reported to be more
effective in reducing blood lipid level (Nalini and Radha,
1989). Majority of the families used milk and milk
products daily. about 69 per cent of the families included
fish daily, while ragarding the consumption of other flesh
foods, beef was found to be consumed most frequently. The
fregquency of consumption of egg was only occasional.

Sugar, fats and oils and coconut were included in the

daily diet by all the families.,

The inclusion of various food items in the menu by
the families was analysed through a 24 hour recall method.
Almost all the families took a cereal based breakfast
supplemented with pulses or vegetables or fruits or egg
and milk. For lunch rice was supplemented with almost
all food groups. Pickles were used by few families but
most of the families did not take fruit after lunch.
Evening tea consisted of milk with sugar in the preparation
of coffee or tea along with boiled tapioca or fruits or
fried foods and bakery items, such as bread, biscuits etc.
Dinner was almost same as that of lunch. However the

inclusion of leafy vegetables, pulses and roots and tubers



were low during dinner time when compared to lunch. Only

few family members consumed milk during the bed time.

The cooking oils used by majority of the families
wvere found to be palmoil and coconut oil. Sreekumar and
Kurup (1978) reported that coconut oil had more atherogenic
effeét. A good number of families consumed coconut oil
alone or cocoﬁut oil along with palm oil. In general the
consumption of oil were considerably higher among these

familles, especially saturated oils.

Various methods of cooking adopted in the famililes
depended on the type of food._ Frying was the most commonly
adopted method for the preparation of fish vhich was found
to be included in the daily diet of majority of the fami-
lies. PFried foods have a higher fat content, which leads
to excess energy consumption, resulting in obesity,
Cardiovascular disease and other related camplications

(Antia, 1989).

Actual food intake of the family members assessed through
food weighment survey

From the food weighment survey results, it was
clear that the consumption of various food groups like
fruits, flesh foods, sugar and milk and milk products by

the male members of the families was in excess when
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compared to the recommen@ed values. The consumption of
excess fruits was not harmful, but the excess consumption
of sugar and flesh foods added to the total calories and
will leads to othe; complications. The consumption of
pulses, leafy vegetables and roots and tubers vwere found
to be less when compared to recommended values. This
indicates that the inclusion of the various food groups

were not in a balanced proportion,

The quantity of foods consumed by the female family
members of the patients, indicated a rather high consumption
of vegetables, fruilts, flesh and milk and milk products.

The consumption of pulses, leafy vegetables and roots and

tubers were found to be very low.

It was found that the energy, and protein consumpe
tion of the male members of the families, along with the
intake of other nutrients, like wvitamin 2, thiamin,
riboflavin and iron was found to be satisfactory. But
daily intake of calcium, vitamin C and fat were found

to be in excess of the recommended levels.

The average consumption of nutrients by the female
family members of the patients showed that all the nutrients
excaept ;ron and vitamin A were found to be 1n excess when
compared to recommended daily allowances. Iron and
Vitamnin A intake was found to be low when compared to

recormmended daily allowances.
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In general it was observed from the dietary habits
of the families that total fat consumption was very high
among both male and female members and also an excess
energy intske by the female members. Excess energy
consumption was known to lead to obesity increasing the

chances for the occurrence of cardiovascular diseases,

Personal characteristics and dietary habits of the
atherosclerotic patients

From the present study it was found that the
incidence of Coronary heart disease was higher among men
(84 per cent) than women (16 per cent). Godsland et al.
(1987) also reported that the incidence of coronary heart

disease was higher among men than in women.,

In the present study 46 per cent of the patients
were pensioners. O©Only 42 per cent of the patients were

working of which 20 per cent were daily wage earners.

The educational status of the atherosclerotic
patients were found to be low. Four per cent of the
patients were illiterate while the percentage of patients
who were educated upto lower primary school and upper

primary was around 63 per c¢ent.

The agewise' distribution of the patients helped

to reach the conclusion that majority of the patients
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(74 per cent) belonged to the age group 40 to 65 years.
Cardiology committee (1985) reported that Coronary heart
disease waé the dominant cause of death in men after the
age of 40, Another trend observed was that the incidence
of atherosclerosis in women was more after the age of

50 years. As reported by Jacqueline et al. (1989) an
-increase in the incidence of Cardiovascular disease has

been observed in post menopausal women.

The age of incidence of atherosclerosis was analysed
and 1t was found that the incidence was higher in the age
group of 41 to 65 years (74 per cent). The age group
46=-50 was fouﬁd to be the most prominent period where the
incidence of heart disease was highest; As reported by
Mary et al. (1980) the average annual incidence of Coronary
heart disease during the age group of 45-54 years was

estimated as 1.73 per cent.

The genetic factor play a role in the aetiology
of Coronary heart disease, in the present study about
22 per cent of the patients had a family history of the
disease. This is in line with the observation made by
Friedlander et al. (1985) who found that a family history
of heart attack before the age of 60 years was an indepen-

dent risk factor for Coronary heart disease.



According to Levy (1985) high blood pressure was
a risk factor for Cardiovascular disease, in the present
study also, 54 per cent of the patients had a high blood

pressure.

Obesity which was a near constant feature of
type II diabetics in itself was a risk factor and poten-
tiates its effects on atherosclerosis (Datta, 1990). In
the present study 25 per cent of the patienps were diabetic

and 33 per cent of the patients were obese.

Alcohol consumption, smoking, exercise pattern etc.
are some of the risk factors of atherosclerosis and in
the present study it was found that only 5 per cent of
the patients were in the habit of consuming alcohol while
30 per ceﬁt abstained from its consumption. Michael et al.
(1986) reported that alcohol produce a rise of one per cent
in serum hich density li§0protein (HDL) cholesterol
probably due to a rise in the high density lipoprotein

subfraction.

Cigarette smoking produces atherosclerosis or
hardening of arteries which resplts eventually in heart
attacks and strokes (Padmavati, 1980). The present study
also shows that 14 per cent of the patients were smokers,
while 44 per cent abstained from smoking. Tobacco chewing
was common among 9 per cent of the patients while 10 per cent

abstained.



Reduced physlcal activity was another risk factor
in atherosclerosis. Gregory et al. (19?3) found that
endurance. exercise and training shows antiatherogenic
effect. The present study revealed that about 71 per cent
did not take any exercise while the rest have socme type

of exercise.

The initial symptoms which were experienced by the
patient before the onset of the disease was found to be
varying. The most prominent symptoms reported were

chest pain, saffocation and excessive sweating.

Majority of the patients were regular attendants
at the speciality clinic. The rest of patients used to
visit their own medical practitioners and general clinic

(6 and 2 per cent respectively).

Majority of the patients (Bl per cent)} managed the
severity of the disease through diet control and the use
of oral drugs, while only 4 par c¢ent controlled the
disease through diet alone. Informations regarding the
diet control was obtained through friends,; neighbours,
relatives and through mass media especially TV. Majority
of the patients (92 per cent)} were non vegetarians. Aabout
34 per cent of these non vegetarian patients were con-
suning only fish. Fifty eight per cent of the patients

consumed both fish and meat especially mutton. Frying
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was the most common method of preparation o6f non vegetarian
foods. Non vegetarian foods have greater influence on the
blood cholesterol than vegetarian foods. This result is

in line with the £indings of Thorogood et al. (1987).

In the present study 33 per cent of the patients
were found to be obese. For the obese patients it was
advisable to take smaller quantities of food as suggested
by Antia (31989). But the patients studied were found to

take three major meals in a day.

Caffeine containing beverages such as coffee and
tea should be restricted because in susceptible heart
disease patients caffeine may aggravate irregular heart
beats (antia, 1989). But in the present study tea con-

sumption was more among the patients.

The percentage of patients taking meals outside
very often was 18 per cent without any restriction in the
quality and quantity. Majority of the patients (56 per cent)
had a liking for fried food items and they were in the
habit of taking these items as desired. This showed that
the dietary restrictions were not strictly followed by the

patients.

The study among atherosclerotic patient revealed
that food exchanges which supplies more calories was

found to be more frequent.. Only 55 per cent of the patients
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included foods coming under vegetable exchange A where
carbohydrates and calories were negligible in their daily
diet. Majority of the patients (35 per cent) included
fruit exchange very occasionally. Thus it was clear that
most of the patients were not in the habit of including
high fiber food leafy vegetables, other wvegetables and
fruits. Kannel (1978) reported that vegetables and fruits
were sources of complex carbohydrate reducing the incidence

of coronary artery disease and atherosclerosis.

A number of food items were said to act as
hypocholestrimic agents few patients (19 per cent) were
found to be in the habit of taking some of these regularly.
About 9 per cent of the patients were taking garlic
regularly. Garlic was reported to be a hypocholestremic

agent by Arora and Arora (1981).

The saturated and unsaturated oils were found to
have an effect on lipid metabolism. Majority of the
patients were in the habit of using palm oil and coconut oil
as cooking medium. Coconut o0il and palm oil were reported
to be rich sources of saturated fats (Hindu, 1990). So

its consumption increases the cholesterol level in blood.

Regarding the quantities of sugar, salt and fats
consumed daily majority of the patients consumed 10=20 g

of sugar per day whereas in 14 per cent of the patient,
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sugar consumption was found to be above 50 g per day.

Fears et al. (1981) fouqd that serum triglyceride levels
increased wlth the intake of sucrose every day. In
majority of the patients (54 per cent) salt consumption

was found to be below 10 g per day. Sheela Sidharam

(1988) reported that increased sodium intake influence
serum lipids and it leads to coronary heart disease. 1In
this present study 54 per cent of patients had hypertension
so0 they consumed less salt as advised by the doctor.
Regarding fat consumption about 13 per cent of the patients
were found to consume more than 40 g of fat per day.

Hich dietary fat leads to Coronary heart disease (NIN, 1990).

Impact of Cardiac clinic on the existing dietary pattern
of the patients

Results of the observations and interview of the
personal as well as the patients carried out in the clinic
showed that diet counselling in the ¢linic¢ was done without
the help of a dietitian. Jaimala (1989) reported that
dietetics was important in the treatment of diseases

but role of dietitians in India was not well recognized.

Tunstall et al. (1981) suggested that the health
education programme for the atherosclerotic patients
modified their food related behaviour rather than knowledge

and attitudes. But in this clinic there was only a general



diet sheet for all the patients without taking into
consideration their individual likes and dislikes. HHence
the patients were not strictly adhering to the diet
prescription from the clinic. The importance of small
effects of a modified diet on diseases such as hypertension
and coronary heart disease has 2lways been overshadowed by
effects of drugs. Thus reports on dietary effects are

scanty (NIN, 1990).

The knowledge of the patients regarding a modified
diet was analysed. It was found that patients were aware
of the Importance of restriction of fat, coconut and
non vegetarian foods like egg and meat and the need for
including more leafy vegetables and other vegetables in
the daily diet.

The impact of diet counselling and a modified diet on
blood lipids

Dietary pattern of the case studies revealed that,
in two patients who were obese the total calorie intake
was f£ar exceeding the calculated recommended value based
on their body weight and height. Findings further indi-
cated that an excessive calorie intake resulted in weight
gain and obesity. Bierman {1983) reported obesity as the
major risk factor of atherosclerosis, since it increased

the blood cholesterol level. Regarding the proportion of
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total calories from the energy yielding nutrients namely
carbohydrates, protein and fat in the case of obese
patients, it was found that the calories supplied from
carbohydrates was adequate, from proteins less calories

and the major proportion of calories was from fat.

The remaining five patients were having normal
body weights as calculated by their body mass index. among
these five patients exéess calorie consumption was observed
in one patient. The proportion of calories from enerqgy
nutrients revealed that calories from carbohydrate was
less, from protein adequate and major proportion of
calories was from fat. The same trend was observed with
the other patients except that the total calorie consump-
tion was less, when compared to calculated recommended
value. Thus it was clear from the study that of the
total calories fat calorie was found to be more in all
the patient studied. Alan et al. (1985) found that a
very high fat intake which accounted for nearly 60 per cent
of total energy intake increased the serum cholesterol

levels which will lead to atherosclerosis.

The blood 1lipid profile of the patients before
following a modified diet was observed with regard to
cholesterol and triglyceride levels in blood. 1In the

two obese patients, cholesterol level was found to be within
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the normal range but the triglyceride levels were very
high. Among the five patients with normal body weights
three patients were having increased cholesterol levels.
Regarding triglyceride levelé. four patients had high

triglyceride levels.

After six months in a modified diet, the follow up
study among the patients revealed that two obese patients
decreased their body weight, of which one patient attained
his normal body weight within 6 months, there was a
decrease in both cholesterol and triglyceride levels in
blood in these patients. But only for one patient,
triglyceride level decreased to the normal range. The
patients with normal body weilghts maintained their body
weights with the modified diet., In this the cholesterol
level was found to be decreasing but none attained the
normal range. Triglyceride levels were also decreased
and one patient attained the normal triglyceride level,
This implies that a well balanced diet with the correct
proportion of carbohydrates, proteins and fats according
to the patients ideal body weights will bring about a
reduction in the blood cholesterol and triglyceride levels.
But the modified diet has to be followed continucusly
at least for a period of one year. Since in the present

study there was a considerable reduction in both cholesterol
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and triglyceride level but none attaining the normal range
within six months. NIN (1990) reported that nutritional
modifications was certainly safe and inexpensive for the

coronary heart disease patients.

In the present study the obese patients reduced
their body weight with a modified diet with 45 per cent
of total calories from carbohydrates, 20 per cent of
calories from protein and 35 per cent of calories from
fat. The normal weight patients maintained their body
welght with the same diet which provided 75 per cent of
total calories from carbohydrate, 10 per cent of calories

from protein and 15 per cent calories from fat.

Coronary atherosclerosig is most common underlying
obstructive coronary artery disease and it is one of the
ma jor health problems. This disease can be controlled by
avoiding excess dietary intake like coffee, flesh food,
alcqhol and mental tension along with physical exercise.
Obesity and atherosclerosis is likely to arise in pre-

disposed persons who eat too much and exercise too little.
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SUMMARY

Coronary heart disease and atherosclerosis have
emerged as a prominent health problem. Today it is the
most important cause of premature disability and death

in industrial countries.

Epidemiological studies have established the
significant contribution by the factors such as heredity,
smoking and dietary habits in the aetiology of atheroscle-
rosis and Coronary heart disease. Dietary excesses of
five specific food factors are possibly implicated in
hyperlipidemia. These food factors are cholesterol,
saturated fats and carbohydrgte especially sucrose, alcohol

and kilocalories.

The present study reveals the influence of traditional
family diets as a predisposing factor and the role of
dietary management in controlling heart diseases. This
study on the influence of dietary habits on atherosclerosis
was conducted among patients attending the Cardiac clinic

at Medical College, Trivandrum.

Data required for the study was collected through
a survey of the socio economic and food consumption pattern
of the families and.on the personal characteristics and

dietary pattern of the patients. Also the diet counselling



139

being imparted in the clinic was observed. Diet counselling
was imparted by the investigator to seven patients who were
selected as case studies and their blood lipid profile
before and after diet counselling and a modified dietary

regime for 6 months was assessed.

The survey conducted among 100 families revealed |
that many of the patients were moderately educated from
the rural areas (75 per cent). Major source of income of
these families were from temporary jobs and agriculture.
Most of the families (41 per cent) of the patients had a

monthly income ranging between Rs.500/- to 1000/-.

About 63 per cent of the families spent between
16 to 60 per cent of their monthly income on food. Most
of the families (95 per cent) were basically non vegetarilans.
Regarding the purchase of foo@s by the families, it was
found that various food items like cereals and roots and
tubers were purchased on weekly basis, 0ll seeds {coconuts)
cooking oils, sugar and jaggery and spices and condiments
ware purchased monthly. Cereals, especially rice were
found to be the staple food in these families, whereas
millets like ragl was consumed only by a very few families.
Vegetables, fish, milk, oils, sugar etc. were included
in the daily diet by almost all the families. Daily

consumption of pulses among families was not observed
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while 28 per cent of the families used pulses occasionally.
Thirteen per cent of the families never used pulses in
their menu. Sixty nine per cent of the families consumed
fish daily while the consumption of other flesh foods

like beef was most frequently. Palmoil and coconut oil
were used by majority of the femilies. TFrying was the
most commonly adopted method for the preparation of fish

and straining method was adopted for cereal cookery.

The food weighment survey conducted among 10 families
indicated that the consumption of guantities of wvarious
food groups like milk, milk products, fats and oils, flesh
foods, fruits and sugar exceeded the recommended guantities
by the family members. However the quantities of roots
and tubers, pulses and leafy vegetables were less than the
recommended quantities in_the case of male members in the
families of the patients. In female members a similar
trend in the consumption of various food groups was observed,
except that the consumption of vecgetables was higher than
the recommended guantities. The average nutrient consump-
tion in the case of male members of the families indicated
that the intake of all the nutrients were satisfactory
except calcium; vitamin C and fat which far exceeded the
recommended'Values. In the case of female members in the

families; the intake of all the nutrients except iron and
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vitamin A were found to be in excess when compared to
RDA.

The survey on personal characteristics and dietary
pattern of the patients showed that among the 100 patients
studied revealed that the occurrence of the disease was
more common among male patients (84 per cent) compared to
female patients (16 per cent). Among the female patients,
most of them (12 per cent) were unemployed housewives.
Majority of the patients were in the age between 41-65
years (74 per cent) and no case below 30 years and above
80 years was observed. The age at onset in most of the
patients -was between 46 to 55 years (33 per cent). The
initial symptoms of the disease as experienced by most
of the patients were chest pain followed by suffocation
and'excessive sweating<positive family history of heart
disease was seen in 22 per cent of the patients, paternal
histqu of disease was found to higher than maternal.
Hypertension (54 per cent) and diabetis (85 per cent)
were two diseases which were common among the atheroscle~
rotic patients surveyed. about 61 per cent of the patilents
surveyed were of normal weight, while around 33 per cent
of the patients were overweight: Fourteen per cent of the
patients were smokers and tobacco chewing was common among
9 per cent of the patients. Only 5 per cent of the

patients were in the habit of consuming alcohol. About



71 per cent of the patients did not take any exercise.

Majority of the patients managed the severity of
the disease through diet control and tﬁe ugse of oral drugs
(81 per cent). Information regarding the diet control
was obtained through friends, neighbours, relatives and

through mass media especially TV.

Almost all the patients were in the habit of taking
three major meals per day. Eighteen per cent of the
patients used to take meals outside very often. The
inclusion ef food exchanges which supplied more calories .
was found to be more frequent in the daily diets of majo-
rity of the families. A goad number of the patients had
the desire to eat fried items (56 per cent). Nine per cent
of the patients were in the habit of taking garlic¢ and
bittergourd as a hypocholesterolemic agent. Palmoil and
coconut o0il were the medium for cooking used by majority

of the patients.

Regarding the cardiac ¢linic attended by the
patients, the diet couriselling was carried out without
the help of a dietitian. The ‘diet planning in the clinic

was not ipdividualized.

The food weighment survey carried out in selected

7 patients as case studieé indicated that the total calorie



143

consumption was excess in 3 patients, inadequate in 3
patients and adequate in only one patient. In obese
patients the quantity of carbohydrate intake was adeguate
and-fat intake was found to be higher than the recommended.
The calories from fat was found to be very high in all
patients and the protein calorie was adequate in normal

weight patients.

The impact of diet counselling and a modified diet
plan for 6 months was found to be effective through the
analysis of the blood lipid profile of the patients selected
as case studies. Through there was individual variation,

a reduction was found in the cholesterol and triglyceride
levels. Education of the patients was thus found to have
a significant effect in the control of the disease through
diet.
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APPENDIX I
KERALA AGRICULTURAL UNIVERSITY

Questiomnaire to elicit information regarding the socio-

economic and food consumption pattern of the families of
atherosclerotic patients

1. Name of the patient H

2, Age

3. Sex

Male/Female

4, Religion Hindu !

)
Christian ( )
)

Muslim (

L]
p— g

Any other

(Please tick( } for the

answer)
5. Residential -3+ Rural ¢ ) Urban ( )
6. Monthly income of the ¢
family
7. Sources of incane of ¢+ Permanent job ( )
family
Temporary job ( )
Agriculture ( )
Business/Rent/
Interest from Bank ( )
Pension and other ( )

source



8. Family size and composition

Sl. Relationship Educa=- Occu- Mon= Health

No. with the Sex Age tion pation thly condi-
patient income +tion

9. Monthly expenditure pattern of the family

Sl.- Monthly expenditure in

No. Ttems | rupees
1. Food
2. Clothing
) 3. Housing/shelter
4, Travelling
5. Education
6. Entertalmment
7 Health
8. Saving
9. Miscellaneous

10. Food habit of the family : Vegetarian/Non vegetarian



11, Frequency of purchase of various food items by the

family

Frequency of purchase

Daily WwWeekly Monthly Occa-
sionally

10.

11.

12.

13.

14.

15.

Cereals

Pulses

Leafy vegetables
Roots & Tubers
Other vegetables
Fruits

Milk & milk
products

Fish

Meat

Egg

0il seeds

Fats and oils
Sugar/jaggery
Spices & condiments

Bakery items



12. Frequency of use of various food items

Food items

Daily

Frequency of use

Weekly

Once Less More
than 3 than 3 siona=-

Occa-

11y

Never

1.

3.

4.

Cereals
Rice
Wheat
Rave
Ragi

Maida

Pulses
Bengalgram
Blackgram
Cowpea

Redgram

Roots and tubers

Potato
Taploca
Yam
Colacasia
Carrot

Beetroot

Leafy vegetables




5. Other veggggbles

6. Fruits

7. Milk & milk products

Milk

Curd
Buttemilk
Butter

Cheese
8. Flesh foods
Chicken
Mutton
Duck
Beef
9. Fish
10. _1_3_9_9

Hens

Ducks

11. Nuts and oil seeds

Groundnut
Gingelly seeds

Coconut

12. Fats/oil



13. Sugar/jaggery

14. Processed foods

15. Bakery items

13. One day meal pattern of the family

Pood items R Meals

Time

1.
2.
3.
4.
5.
. 6.
T
8.
9.
10.
11.
12.
13.
14.

Cereals

Pulses

Roots & tubers
Leafy vegetables
Other wvegetables
Fruits

Milk & milk products
Meat

Fish

Egg

Pats/oils

Sugar/ jaggery
Processed foods

Bakery items



14. The use of following items in a day by the family
members
Weight in gm

é. Egg
b. Milk
¢. Dalda ghee
d., 0il
e. Fish
£. Meat
Chicken
Duck
© Beef
© Goat
Pork
15. wWhich oil is used for cooking in your family. Tick (
for the correct answer.
1. Gingelly oil  (
2. Groundnut oill (
3. Sancla (
4. Coconut oil (

5. Vanaspathi

Nt el Nt Nt Nl et e

(
6. Palm oil (
(

7. Any other



16. Methods of cooking of different food items

Boilingﬁ
Food items Absorp- Straine- Steam- Fry- Any
tion ing ing ing other

1. Cereals
2. Pulgses
3. Roots & tubers

4. Leafy vegeta=
bles

5. Other vegeta=
bles

6. Fruits
7. Meat + Fish
8. Egg

9., Milk + milk pro-
ducts

10. ©il seeds

17. Diet during different physioclogical conditions

1. Infancy
2. 3=6 years

3. School going
children

4. Adolescents
6, Lactation

7. 014 age




18. Diet during special occasic

Occasion Items

Birthday
Marriage
Death

Religious festivals




APPENDIX II

KERALA AGRICULTURAL UNIVERSITY

Questionnaire to elicit information regarding the personal
characteristics and dietary pattern of the atherosclerotic
patients

1. Name of the patient
2. Age
3. Sex

e ”

Male/Female
4, Food habit 1 Vegetarian/Non vegetarian
5. Blood group %

6. amount of cholesterocl :
in blood

7. Age at onset of Heart
disease

8. History of incidence of the disease in the relatives of
the patients (please tick ( ) in the appropriate column)

Fa= MO~ Faw~ Sis- Bro- Fa=- MO= No
Diseases ther ther ther ter ther ther's ther's his=
and Bro=- Broe tory
mo- ther ther/
ther and Sis=
sigs= ter
ter
Heart
disease
Diabetic
Obesity
Hyper-
tension
Kidney
disease

Any 'other

v



9.a, Does the patient have heart disease, hypertension
kidney disease etc. Yes ( ) No ( )

b. If so, please specify the diseases
(a)
(b)
(c)
10. In which of the following group are you included?
1. Over weight
2. Under weight

3. Normal

11. Please give the following
1. Height

2. Weight

12,a. Are you in the habit of drinking alcohol?
" Yes ( ) No ( )
b. If you have stopped indicate reasons
1. '
2.

13.a. Are you in the habit of smoking?
Yes ( ) No ( )

b. If you have stopped indicate reasons
1.

2.



14.a. Are you in the habit of chewing betel leaves?
Yes ( ) No ( )
b. If you have stopped, indicate reasons
i)
ii)
15.a. Do you take coffee/tea daily?
Yes ( ) No ( )
b, If yes, how many times in a day
c. Do you have it with sugar and milk

d. After the onset of the disease have you decreased
the number of times in a day of drinking these
beverages

Yes ( ) No ( )

e, If so give reason

16. How did you first diagnose the onset of disease?
17. How did you diagnose the onset of the disease?

18, Indicate which type of medical treatment you have been
getting

1. Nothing

2., Medical practitioner

3. Hospital general clinic

4. Hospital speciality clinic
5. Ayurvedic treatments

6. Homoeopathic

7. Natural therapy



19. Treatment after diagnosis
1. No treatment
2. Diet control
3. Oral drugs
4. Injection
5. Diet control and oral drugs
6. Diet control and injection
7. Oral drugs and injection
8. Diet control, injection and oral drugs
9, Ayurvedic medicine
10, Homoeopathic medicine
11. Natural therapy

20. In connection with this disease, how often do you
visit the hospital

21. Do you get any instruction regarding diet control
from the clinic?

22. Do you obey these instructions?
Yes ( ) No ( )

23. If no, please give reason
i)

ii)



24. pid the following have any influence in changing your
dietary habit (please tick ( )

1. Your education Yes/No

2. Medical class attended Yes/No

3. Articles in papers and Yes/No
magazine

4. Radio/TV programmes Yes/No

5. Advertisements Yes/No

6. Conversations with
relatives, friends, Yes/No
nelghbours etc.
7. Other diabetic patients Yes/No
25. Do you know what type of foods must be avoided on
restricted in the diet of Atherosclerotic patients?
26. If yes, specify the items
i)
ii)
27. Do you know what type of foods are to be included

in larger quantities in the Atherosclerotic diet

Yes ( ) No ( )

28. If yes, list out the items
i)
ii)
29. Have you heard about the food exchange list?

Yes ( )} No ( )



30. If yes, what is its importance, from where did you

obtain the information?

3l.a.

32.6.
.bo

33.2.

Are you in the habit of taking exercise?
Yes ( ) No ( )

If yes, how much time in a day do you spend for it

- Which type of exercise do you follow

At what time do you go to bed?

At what time do you wake up?

Do you woke up fregquently at night?
Yes ( ) No { )

If yes how many time

, Please give reason

Do you feel energetic when you wake up in the morning?
Yes ( ) No { )

If no, please specify the type of discomfort
experienced

35. Medium of transport to the place of work

(Please tick ) for the correct answer)
1. walking ( )

2. Bus ( )

3. Cycling ¢ )

4. Scooter by self driving ( )

5. Car by self driving ( )

6. Train ( )

7. Any other ( )



36. How many major meals do you have in a day?
1. ( ) 3. ( )
2. ( ) 4. ( )
5. )

37.a. Are you in the habit of taking in between meals?
Yes ( ) No ( )
b. If yes, at which time do yoﬁ take it
c. What type of food stuffs do you taking
1. 2. 3.

38.a. Do you have the habit of eating meals with the
family members?

Yes ( Y No ( )

b. Are you in the habit of eating meals from outside
the home?

Yes ( ) No ( )

c. If s0, please indicate whether

1. Daily ( )
2. Once in a week ( )
3. Two or three times in a week ( )
4, Fortnightly ( )
5. Monthly ( )
6. Occasionally ( )

39. Do you take the packed lunch to your place of work?
Yes ( ) No ( )



40. If yes, specify the items
i) ’
ii)
41.a. Do you have the desire to eat fried food items?
Yes ( ) No ( )
b. If yes, do you eat such items
42, Acco;ding to changés in your dietary pattern is there
any change in the family dietary pattern
Yes ( ) No ( )
43.a. are you in the hsbit of taking any natural foods,

which are known to have a benefigial effeect on
Atherosclerosis '

' Yes ( ) No ( )
b, If yes,; list out the items
1.
2.
3.
4,
5.

44, Wha£ type of oil is used for cocking your £ood
(Please tick ( ) right one)

1. Gingelly oil 4, Coconut oil ( 2)
2. Groundnut. oil 5. Palmoil ( )
3. Sanola 6. Vanaspathi ( )

7. Any other ( )



45.a. Are there any items which are prepared specially
for you

Yes ( ) No ( )

b. If yes, give the details

Boiling
Items Stain~ Absorp~ Steaming Frying Any other
ing tion

46. Frequency of use of various food items please
tick } the suitable column

Frequeﬁcy of use of food ltems

Food items 4%9ekly Qcca~-
Daily heetulce 3 or siona= Never
more 1ly
times

1 2 3 4 5 6 -7

1. Cereals
Rice
Wheat
Maida

Broken
wheat

Ragi

2. Pulses
Greengram
Bengalgram
Redgram
Blackgram



1 2

3.

Roots and
tubers

Potato
Carrot
Beetroot
Taploca
Yam

Colocasia

Colease

Leafx
vegetables

Amaranthus
Cabbage

Drumstick
leaves

Any other

Other vegeta-
bles

Bittergourd
Ladles finger
Snakegourd
Beans

Any other

Fruits

Milk & milk

progucts
Milk

curd
Buttermilk
Cheese




1

8.

10.

11.

1z.

13.

14.

Flesh foods
Mutton
Chicken
Beef

Duck

Fish

Egg
Hen's
Duck's

Fats and
oils

Sugar
Jaggery

Processed

foods

Squash
Jam
Jel;y
Noodles
Pick}es

Bakery items




APPENDIX IITI

KERALA AGRICULTURAL UNIVERSITY

SCHEDULE FOR THREE DAY WEIGHMENT SURVEY

FAMILY DIET SURVEY

1. Name of the head of the family:
2. Name of the patient or patients:
3. Age and sex composition of those who have taken the meal

Age  Adult 12=-21 9=12 7«9 S5=7 3=5 1-3

M
F
4. Food stuff Weight Food stuff wWeight
in om in gm
CEREALS
1. Broken wheat 12. Lentil
2. Maida 13. Redgram
3. Rava 14. Soybean
4. Ragi 15. Cowpea
5. Rice 16, Others
6., Wheat flour
LEAFY VEGETABLES
7. Others
17. Amaranthus
PULSES
—— 18. Chekkurmanis
8. Bengalgram 19. Drumstick
9. Blackgram leaves
11. Kesaridal 21. Other

vegetables



Food stuff Weicht

in om

Food stuff weight

in gm

ROOTS AND TUBERS

Beet root
Carrot
Potato
Tapioca
Raddish
Onion big
Others

22.
23,
24.
25.
26.
27.
28.

NUTS AND OILSEEDS

Cashewnuts
Coconut ary
Coconut fresh

29.
30.
31.
32.
33.

Groundnut
Others
MILK & MIIX
PRODUCTS

34.
35.
36.
37.
38.

Milk

Curds

Butter milk
Skimmed milk
Cheese

FATS AND OILS

40. Ghee

41 . Hydrogenated
oil

42. Cooking oil

OTHER FOOD STUFFS&

43, Betel leaves
44. Biscuits, salt
45, Biscuits, sweet

46. Bread

FRUITS

47. amla
48,
49,
50,

Apple
Banana ripe

Lime and
orange

51.
52.
53.
54.
88.
56,

Mango ripe
Melon=-water
Papaya ripe
Plantain ripe
Tomato ripe
Others

FISH

57. Fish fresh
58., Fish dry

59 Prawns

OTHER FLESH FOODS

60. Meat, beef
61. Chicken
62. Mutton
63. Any other



Food stuff weight Food stuff weight
-in gn in gm
64. Liver 70. Alcoholic
65. Egg beverages
66. Sugar 71. Deserts
67. Jaggery 72. Sweets
68. Papad 73. Horlicks
69. Sago 74. Maltova
‘ 75. Any other
Dietary information
\ [}
Type of Ingre- Raw Total
Meal pattern prepara- dients amount cooked
tion used (g/ml) amount
| (g/ml)
a b c d e

Early morning

Breakfast
mid morning

Lunch

Evening tea &
snacks

Dinner

Others




APPENDIX IV

PROCEDURE FOR THE ESTIMATION OF CHOLESTEROL

Total cholesterol was estimated by the method of
Abell (1952)

Reagents

1. 33 per cent KOH

2. Absolute ethanol

3., Ethonolic KOH - 6 ml of 33 per cent KOH in water was
added to 94 ml of absolute ethanol

4. Petroleum ether (60 to 80°C) (AR}

5. Colour reagent = 20 ml of acetic anhydride was cooled
in ice. 1 ml of concentrated H,80, was added to this
with shaking: It was cooled for 10 minutes and 10 ml
of glaclal acetic acid was added and allowed to attain

room temperature.

An aliquot from the lipid extract was pipetted
out into a glass stoppered centrifuge tube and evapo-
rated to dryness., 5 ml of ethanolic KOH was added,
stoppered and was shaken well., It was then warmed in a
water bath at 37 to 40°C for 55 minutes. After cooling
to room temperature, 10 ml of Petroleum ether (60 to ¢
80°C) was added and mixed. 5 ml of water was added to
this and shaken vigorously for one minute., It was
centrifuged at a low speed for 5 minutes. 4 ml of the
petroleum ether layer was pipetted out into a test tube
and evaporated to dryness at 60°C. A standard (2 mg

" cholesterol/ml) was also treated in the same manner.
6 ml of colour reagent was added to each tube and kept
at 25°C after thorough shaking. 6 ml of colour reagent
was taken as the blank. After 30 to 35 minutes, the
optical density was read at 620 mm.



APPENDIX V

PROCEDURE FOR THE ESTIMATION OF TRIGLYCERIDES

Triglycerides were estimated by the method of
van Handel and Zilversmit (1957) with the modification
that florisil was used to remove phospholipids.

Reagents
a) Chloroform = AR

b) Florisil
¢) Ethanolic KOH - 0.4%

d) 2 g of KOH was dissolved in 100 ml of ethanol this was
then diluted 5 times with ethanol

e) H,80, - 0.2 N

£) Sodium metaperiodate - 0,05 m

g) Sodium arsenite = 0.5 m

h) Chramotropic acid

2 g of chromotropic acid (or 2.24 g sodium salt) was
dissolved in 200 ml distilled water, 600 ml of concentrated
sulphuric acid was added slowly to 300 ml of distilled
water which was chilled in ice. This chilled and diluted
acid was then added to the chromotropic acid solution
{0.25 mg/ml).

2 g of florisil was taken in a glass stoppered tube
and 3 ml of chloroform was added. An aliquot of the extract

was layered on top of florisil and mixed. More chloroform



was then added to this to a total volume of 10 ml, It was
then stoppered, shaken intermittently for about 10 minutes
and then filtered through a filter paper. 1 ml of the
filtrate was pipetted out into each of 3 tubes. 1 ml of
working standard of glycerol (2 g/ml) was pipetted out into
each of 3 tubes, The solvent was evaporated at 60 to 70°C,
0.5 ml of ethanolic KOH was then added to 2 out of the

3 tubes (saponified sample) and 0.5 ml of ethanol was added
to the third tube (unsaponified sample). The tubes were
closed and kept at 60 to 70°C for 15 minutes. 0.5 ml of
0.2 n HZSO4 was added to each tube and the tubes were then
placed in gently boilling water bath for 15 minutes to remove
alcohol. They were then cooled to room temperature. 0.1 ml
of sodium arsenite solution was then added. An yellow colour
of iodine appeared and.vanished within a few minutes, 5 ml
of chromotropic acid was added to each tube and mixed., The
tubes were closed and then heated in a bolling water bath
for 30 minutes. They wére then cooling and the absorbance
was read at 570 nm.



APPENDIX VI

EXCHANGE LISTS Pasricha (1985)

VEGETABLE EXCHANGE A

These vegetables may be used a desired carbohydrates and
calories are negligible

Leafy vegetables Other vegetables
amaranth Ash gourd
Bathua Bittergourd
Brussels sprout Brinjal
Cabbage Calabash cucumber
Celery Cauliflower
Coriander leaves Cho=cho
Curry leaves Cucumber
Fenugreek leaves . Drumstick
Lettuce French beans
Mint Khol-khol
Rape leaves Ladies finger
Spinach Mango green
Soya leaves Onion stalks
Parwar

Plantain flower
Pumpkin

Radish

Rhubarb stalks
Snake gourd
Tinda

Tomato green
Turnip




VECGETABLE EXCHANGE B

Carbohydrate - 10 g . Calories 50
Root vegetables Quantity
Beet root 75
Carrot 105

Colocasia 45

Onion big 90

Onion small 75

Potato 45

Sweet potato 30

Tapioca 30

Yam (elephant) 60

Yam 45

Other vegetables

Artichoke 60
Broad beans 90
Cluster beans 90
Double beans 50
Jack tender 105
Jack fruit seeds . 30
leeks 60
' peas 45
Plantain green 75

Singhara 45



FRUIT EXCHANCE

Carbohydrate = 10 g Calories - 50

Fruit Quanﬁity Approximate humber
. . or size

Amla - g0 20 mediun

Apple 75 1 small

Banana 30 - 1/4 medium

Capegoosebery 150 40 small

Cashew fruit 20 6 medium

Custard apple 15 2

Dates 45 1 small

Figs 60 1/4 small

Grapes , 105 20°

Grape fruit 150 1/2 big

Jack fruit 60 3 medium pieces

Jambu fruit 50 10 big

Lemon 20 1 medium

Loguat 105 6 big

Mango 90 1 small

Mangosteen 75 2 medium

Melon 270 1/4 medium

Crange 20 1 small

Papaya 120 1/4 medium

Peach 135 2 small

Pear 20 1 small

Pineapple 20 1 1/2 slices round

Plum 120 4 mediun

Pomegranate 7% 1 small

Strawberxry 105 40

Sweet lime 150 1 medium

Tomato . 240 4 small

Watermelon 175 1/4 small




APPENDIX (Contd.)
CEREAT, EXCHANGE

30 g provide calories: 100, Carbohydrates: 20 g, Proteins 2 g

Bajra Rice flakes

Barley Rice puffed
*Bread - ' **Sago

Cholam Samai

Cornflakes Semolina (suji)
Maize dry Vermicelli (Savian)
Oatmeal . Wheat flour

Ragi wheat broken (dalia)
Rice ' White flour

¥ To meet carbohydrates and calories and 5 g sugar,
requires

*% Supplementation with other high protein foods

LEGUME AND PULSE EXCHANGE

30 g provide calories: 100 g, Carbohydrate: 15 g, Protein: 6 g

Bengalgram Kabuli channa (whitegram)
Bengalgram roasted Lentils
Basan (Bengalgram Moth beans
£lour) Peas, dried
Blackgram Ra jmah
Cowgram Rawan
Greengram Redgram

Horsegram



APPENDIX (Contd.)

FLESH FOOD EXCHANGE

Caloriess:s 70 Protein: 10 g
. Food Quantity (g)
Beef 60
Crab 120 nos.
Egg, duck* 2 nos.
Egg, HEn* 2 nos.
Fish, gib 60
Fish, small 60
Fish, vajra 60
Fowl : 60
Liver, sheep 60
Mutton muScle* 60
Pigeon 60
Pork 60
prawn 60

* Provides 100 calories

MILK EXCHANGE

Calories ~ 100 Protein: S g
Butter milk 750 ml
Cheese 30 g
Curd 210 g
Khoa 30 g
Milk, Buffalo 90 ml
Milk, cow 180 ml
Milk, skimmed" 260 ml
Milk gkimmed, powder* 30 g

* Provides 10 g protein



FAT EXCHANGE

Almonds 15
Cashewnuts 20
Butter 15
Coconut 30
Ghee 11
Groundnuts roasted 20
Hydrogenated fat .

(Vanaspati) 11
0il (coconut, mustard) 11
Pistachionut 15
Walnuts 15

FOOD EXCHANGE

Food exchange ‘Amount Protein Fat‘ Carbo~ Calorie
g hydrate

Cereals 30 2.5 0.3 21 97-100
Pulses ’ 30 6 0.5 17 ., 97-100
Flesh foods 30 5 2 - 38-40
Nuts and oilseeds 30 2 12 4 132-135
Fruits 30 - - 4 16
Leafy vegetables 100 4 0.5 6 45=50
Other vegetables 100 2 - 10 48«50

Milk and milk

products 100 3 4 4 64=65

* Grills and Bogscher (1981)
* Pasricha (1985)



APPENDIX VII

ONE WEEK MENU

MEALS

1 DAY

IInd DAY

Early morning

Breakfast

Lunch

Snacks

Dinner

Coffee or Tea

Dosai
Sambar
Plantain
Tea/coffee

Rice

Beans vlathu

Fish curry

Curd

Cabbage thoran
¢

Tea
Steamed tapioca

Chappathi

Egg curry
(without yolk)

Vegetable salad

Coffee or Tea

Rice puttu
Bengalgram curry
Red banana
Tea/coffee

Rice

Fish curry
Amaranth thoran
Cucumber pachadi

Tea

. Aval uppuma

orange

wheat Dosai

Mixed vegetable
curry




MEALS IIIrd Gay Ivth day
Early morning Coffee/Tea Coffee/Tea
Breaskfast Vegetable uppuma Appam

Steamed banana Peas curry

Tea Plantain
Lunch Rice Rice

Fish curry Drumstick

Cabbage thoran leaves thoran

Butter milk Fish curry

Vegetable salad

Snacks Tea Tea

Bread Biscuits
Dinner Chappathi Rice

Dhal curry Aviyal

Plantain flower
thoran

Carrot thoran




Onion salad

Tomato salad

MEALS Vth day VIth day VIIth day
Early morning Coffee/Tea Coffee/Tea Coffee/Tea
Breakfast Iddly Wheat puttu Uppuma

Chutney Egg curry Sprouted
(without bengalgram
Tea Tea Tea
Lunch Rice Rice Rice
Fish curry Cabbage Plantain
Amaranth thoran flower thoran
thoran Fish curry Fish curry
Carrot
Bittergourd Beans ulathu
pachadi thoran
Snacks Tea Tea Tea
Greengram Grapes, Vadai
sundal Biscuit
-Dinner Chappathi Kanji Chappathi
Vegetable Greengram Mixed vege-
curry thoran table curry/

meat curry
Tea




APPENDIX VIII

Distribution of the quantity of food items in one day's
menu for the case studies

Total recommended calories 1170 Kcals/day

(Obese patients)
CASE STUDY I AND V

Food items Quantity No. of Protein Pat Carbo-

(a) exchan- (g) (g) hydrate
ge (a)

Cereals 90 -3 6.5 0.5 60
Pulses 60 2 12 i 34
Leafy vege-
tables 110 1.1 4.4 0.55 6.6
Other vegs=-
tables 200 2 4 - 20
Fruits 50 1.6 - - 6.4
Milk and
milk product 200 2 6 6 6
Fish 120 2 20 8 -
Nuts and
oil seeds 15 0.5 1 6 2
oil 20 - - 20 -
Total intake from diet (g) 54 45 137
Percentage of total calorie 19 35 47
Calculated recommended
quantity (g) 59 45 131

Percentage of total calories 20 35 45




CASE STUDY II, III and IV (Normal weight male patients)

Total recommended calories 2350 Kcals/day

Foods Quantity No. of Protein Fat Carbo-
(g) exchange (g) (g) hydrate
(g)
Cereals 400 13 32.5 3,9 273
Pulses 60 2 12 1 34
Leafy vege-
tables 150 1.5 6 0.75 9
Vegetable -
exchange B 150 5 - 0
Fruits 175 5.8 - - 23.2
Milk and curd 150 1.5 4.5 ) 6
Fish 30 1 5 2 -
Nuts and
oilseeds 20 0.7 1.4 8.4 2.8
Sugar 40 - - - 40
0il - 20 - - 20 -
Total intake from diet (g) : 61.4 42.05 438
Percentage of total calories 10.5 16 75
Calculated recommended
quantity (g) 60 40 438
Percentage of total calories 10 15 75




CASE STUDY VI and VII (Normal weight Female patients)

Total recommended calories 1800 Kcal/day

buantity 'No. of

Protein

Fat Carbo-
Foods {g) exchange {g) (qg) hydrate
(g)
Cereals 300 10 25 3 210
Pulses 30 6 0.5 17
Leafy vegew-
tables 100 1 4 0.5 6
Vegetable - -
Exchange B 75 2.5 25
Fruits 200 7 - - 28
Milk and
curd 150 1.5 4.5 6 6
Fish 30 1 5 2 -
Nuts and
oilseeds 10 0.3 0.6 3.6 1.2
Sugar 40 - - - 40
oil 15 - - 15 -
Total intake from diet (g) 45.1 30.6 333.2
Percentage of total calories 10 15 74
Calculated recommended
quantity (g) 45 30 338
Percentage of total calories 10 15 75
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ABSTRACT

A study on the influence of dietary habits on
atherosclerosis was conducted among patients attending
the Cardiac clinic at Medical College, Trivandrum. Aan
assessment of the socio economic and food consumption
pattern of the families of atherosclerotic patients,
personal characteristics as well as dietary pattern of
the patients and the effect of diet counselling which was

imparted to selected case studies was also made.

The results of the socio economic and dietary
survey conducted in 100 families of the atherosclerotic

patients, attending the Cardiac clinic at Trivandrum

Medical College, revealed that, most of the patients
belonging to the low socio econcmic group, resided in the

rural areas and were habitual non vegetarians (95 per cent).

Around 63 per cent of the families spent upto
60 per cent of their monthly income on food, purchasing
staple food articles like cereals and rcots and tubers
weekly, perishable foods like milk, fish, leafy vegetables
and other vegetables daily, and other foodslike oilseeds,
cooking oils, sugar and spices and condiments monthly.
Pulses, fruits, meat and egg were purchased only occasionally
by majority of the families. All the families used rice

daily but majority of them were not ain the habit of using



cereals other than rice and wheat in thear daily dietaries.
Milk, f£ish, vegetables and cereals, palm oil, coconut oil,
sugar, coconut, spices and condiments etc. were consumed

daily by almost all the families.

A comparison of daily food intake with RDA indicated
that consumption of fruits, fish and meat, milk and milk
products and sugar were in excess., The intake of almost
all the nutrients were found to be satisfactory in the
case of male members in the family, while the intakes of
most of the nutrients was found to be higher among the
female members.

The personal characteristics and dietary pattern
of the patients showed that the prevalence of the disease
was high in men and the age at onset of dlsease was between
41=65 years, Twenty two per cent of the patients had a
family history of the disease. The occurrence of hyper-
tension (54 per cent), obesity (33 per cent) and diabetic
(25 per cent) among the patients was found to be prevalent.
Alcoholism, smoking and tobacco chewing were also found in

few patients.

Fried food items prepared in palm oll or coconut oil
were consumed without any restrictions some patients were
in the habat of taking hypocholesterolemic agents like

bittergourd, garlac etc. Inclusion of food exchanges which



supplied more calories was food to be more fregquent in

their daily diets.

Diet counselling at Cardiac clinic was imparted
without the help of a dietition and the diet planning was
not according to the individual needs of the pataents.
Most of the patients were not satisfied with the modafied

diet prescribed an the clinic,

Amount of the actual intake of major nutrients by
patients through food weighment survey indicated that the
proportion of calories from fat was found to be high an
all the patients and the proportion of calories from

carbohydrate was considerably low.

The present study indicated that educating the
patients. with regard to a modified diet suitable to
thear individual life styles and economic condations is
very important in the control of the disease. The diet
counselling which was imparted by the invastigator in
selected case studaes for six months was found to be
effective in controlling blood lipid levels of atherosclerotic
patients, This implies that a well balanced diet with the
correct proportion of carbohydrates, proteins and fats
according to the patients ideal body weights will bring
about a reduction in the blood cholesterol and triglyceride

levels,



