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INTRODUCTION

Much ambiguity prevails among the sclentiflc communlty
with respect +to the cholesterol generating offect of Kerala
dietaries with special reference to the nature and quantity of
fat consumed. The incidence of hyperlipideamia and related
cardiovascular diseases among Keralites has been -attributed to
animal protein and also to coconut oil which, though of vegetable
origin, has more of saturated fatty acids in comparison to other
commonly used vegetable o0ils. There appears to be some
controversy on the relationship between the consumption of
coconut - oil and coconut kernel and the incidence of
cardiovancular disnnnnn, Mnny poople inaoluding noma of the
medical fraternity are of the view that consumption of coconut
oll predisboses an iIndividual +to cardlovascular diseaseaes.
However the cholesterol inducing nature of coconut oll has gailned
much popularity and publicity even among the so called rural
population of Kerala, resulting in reduced consumption of coconut
oll and replacement of the same partially or fully with refined
palm oil §r refined vegetable o0il. But, it 1s 1interesting +to
note +that the quantity of fat consumed in Kerala is much below
the optimum level (NNMB, 1984). Studies correlating
epldemidological, dietary and blochemical aspects of nature and
the gquantity of fat consumed with blood lipid profile of

human

adults are rare with respect to Kerala, and such a baseline study



would help to develop a hypothesis for further detailed analyslis
of a complex problem of incidence of cardiovascular diseases, and
composition of Kerala dietaries with special reference to fat and

coconut oil in particular. Hence the present study on the

"Dietary habits, fat consumption pattern and blood lipid profile

of adults engaged in moderate actlvity” was undertaken to assess

the interaction between food and fat consumption and blood lipid
profile.
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2. REVIEW OF LITERATURE

Literature available on different aspects related to
the present study entitled “Dietary habits, fat consumption
pPattern and blood lipid profile of adults engaged in moderate

activity is furnished under the following headings.

2.1 Recent trends in dietary habits and fat consumption pattern
2.2 Influence of different dietary-constituents on blood 1lipid

profile

2.3 Association of non-dietary risk factors to the blood lipid

profile

2.1 \Egpent trends in dietary habits and fat consumption pattern

CE?vita et al. (19893) reported +that there 1is a
considerable change in the day to day life of an average ‘Indian
due +to various reasons like urbanisation increase in @percapita
income and increase in working women populatios, scarcity of
household labourers as well as technological de@elopments.
.Recent advances in science and technology has revolutionized the
field of fcod production, processing, distribution and' storage,
and Gopalan (1995; had remarked that the upwardly mogile Indian
.at this rate may be walking into a coronary trap as he moves away
from the traditional géstronomical wisdom to a world of high fat,

high animal protein and high junk diet.)



(%uchroo (1992) reported an increased +trend 1n the
proauction, acceptance and consumptlion of ready to eat snack
foods. The print and visual media have a role in the fast
chanéés that have occurred in people’'s living habits, including

their dietary habits (Wasir, 1996))

(:fasir (1996) further reported that although
undernutrition may be a problem for millions of those below the
poverty line, a large part of the population, specially the urban
inhabitants, suffer from over nutrition. The adverse effects of
+he "affluent” diet characterised by excess calorie foods rich in
fats, refined sugars, and sodium, but deficient in complex
carbohydrate (source of dietary £fiber) and potassium have
resulted in higher incidence of Coronary Heart Disease,

hypertension, and Cerebrovascular diseaseZ)

(éario et al. (1980) reported that the wurban dietary
intake were significantly higher in total fat and lower in
carbohydrates particularly starcﬁ)and the average choleéterol
intake were 83 mg/day, higher in urban than in rural men. (EP
urban areas middle and upper income groups have daily intakes of
visible fat that range from 20-42 g and the average 'intakes of
urban dwellers ére much higher than those in rural. areas, and
such Jlow intakes of fat reflects both the low availébility of
edible oils and fat and the low purchasing power. {(Achaya 1987).
The low income groups and the inaustrial labour c¢lass show

similarities in fat intake, and perhaps also have a similar total



family income. What is striking however about urban fat con-
sumption is that ovan slum dwollers in clties have inbakoen of Ial

which closely resemble the rural averages for the same state

{ NNMB 1984£:)

(é;itiman and Gorden (1982) opined that middle income
fémilies residing in urban areas ﬁere heavy users of processed
foods. Families with large income épent more money on foods in
general and also on processed foods than did families with
smaller income. Remani et al. (1986) reported that high income
groups will never take high amocunt of fiberous foods in their

diet resulting in an increase in thelr serum cholesterol level%i)

The particuiar culinary practice 1in a reglon are
clearly powerful determinants of fat intake, even overriding the
constraints of .income (NNMB 1984). Achaya (1987) opines that the
0il of choice is strongly regional and that the nature of edible

oil used varies from one part of the country to other.

(ﬁFMB report of the repeat surveys (1988-90) by ICMR
revealed an increase in the daily consumption of fats and olls by

about 10 gm, 1in Kerala during the period between 1975-78 +to

lQBB-Sd:)

(iéNMB report of +the urban Survey-slums (1993-94)

revealed .that the consumption of nuts and oilseeds, particularly

coconut was high (90 g), while in all the major cities of India



the intake was less than 10 g. The report also reveals that the
fat consumption in Trivandrum was more than 30% of RDI and the

invisible fat intake was six times that of visible fat. )

Hortality from Coronary Heart Disease {CHD) is
decreasing in a number of western countries, and the main reasons
suggested for +this decline in the mortality rate 1is diet,
particularly dietary fat intake. Stephan et al. (1994). has
reported +that +the mortality rate from CHD has declined in UK
since 1979, where as in USA, mortality from thls disease began to

fall in 1988.and has continued since that time.

The results of the survey conducted by Cetres for
Disease control (CbC), National Centre for Health Statistics in
USA (1994) revealed that +the average fat consumption has
decreased to 34% from 36% of total calories, hetwsen 1878 and

1991 and it shows that consumers are cutting fat in their diet.

Stephan gﬁ. al. (1994) reported +that individual fat
intake in America has fallen steadily since +the mid 1960s.
Results of the most recent (1994) National Health and Nutrition

Examination BSurvey (NHANES III Phase 1) USA indicate that

consumers are eating less fat.

According to the position statement of <the American
Heart Association, Americans consume an average of 15 per cent of

calories as saturated fat (Charles 1992).



A comparative study of fat intake of the population of
Scotland and United Kingdom revealed that fat represented 30 per
cent or less of dietary energy in the UK until 1930s, and about
40 per cent energy in the late 1950s, with little change until
the late 1870s. Trends were similar in all age groups, but less

change has occurred recently in Scotland compared with United

Kingdom (Stephan et al. 18984),.

Survey on Hungarian diets revealed that 40-44% of
nutritional energy in Hungary is derived from féts and within
this, +the proportion of saturated fatty acids is 18-24%.
ﬁungarians consume .approximately 34 kg of fat annually with a
ratio of 4:1 of animal/plant sources, {lard/sunflower o0il) which
accounts for the high saturated fatty acid intake. The average
cholesterol intake in Hungary ranges between ~450-600 mg/day

(Anonymous . 1994).

Trends in dietary profiles and risk .factors of the
subjects of Framingham study in 19b67-1960, 1966-1969, and 1984-B8
as reported by Posner et al. (1995) revealed that there is cnly a
slight change in the macronutrient and fatty acid intake, but
levels of cholesterol intake declined considerably. ‘In spite of
relatively stable mean fat intake 1levels, 35% +to B0% of

Framingham study men and women reported decreased consumption of

higher-fat containing animal products between 1974-1978 and
1384-88.



Results of the study by Baghurst et al. (1994) on
demographic and dietary profiles of high and low fat consumers in
Australia revealed that lower than average fat consumption was
-more common in women while age was a significant factor
determining fat intake in men. Occupation was not related to
lower +than average fat consumption, but manual work and low

occupational prestige were linked +to higher than average

consumption in men.

An assessment of daily fat consu$ption of the
population of Warsaw (Polish) by Pardo et al. (1992) showed +that
in men, fat intake covered 98.4% of the total energy, whereas in
femaLe population fat constituted 37.7 per cent of the total
energy - Mean contribution of SFA and P/S ratio in both sex
groups have been 15.8% and 0.285 respectively. Daily cholesterol

intake has been 641 mg (224 mg/per 1000 K cal) in males.

Determination of the daily consumption of fat in grams
of the population of France by Phaneuf (1994) revealed that the
daily fat intake ranged from 26.5 g to 58.5 g with a mean walue
of 39.5 g/day. The results of the study also confirmed that

residents of the mbre rural zone had a higher fat consumption.

A comparative study tests for ethnic differences in
dietary fat consumption in_a community - based sample of Hispanic
and white adults with low educational attainment illustrated a

high diet and fat consumption of whites with low educational



attainment, the increasing fat consumption of Hinpanics at Lhilghar

levels of acculturation. (Winkleby et al. 1994).

Assessment of dietary intake and serum cholesterol
trends during the 1980s, in the Minnea polis - S5%t. Paul (Twin
cities) metropelitan area by Graves et al. (1993) revealed that
the per cent of energy from total fat intake decreased from 39.3
to 38.1% 4in men and 38.9 to 36.6% in women. The data also
suggested that members of this community are on average modifying

their fat consumption, and +that +these dietary changes are

resulting in more favourable serum total cholesterol 1levels.

A nutrition survey conducted’as a part of a larger
cardiovascular risk atudy undertaken by the Manitoba Heart Health
Project (1993) revealed that the proportion of food energy
derived from total fat varied between 35.3% for senior females
and 40.2% for young males. Food of Seniors contained a lower
proportion of energy from fat than that of either of the two
younger age Eroups. In all different age groups, men consumed

diets with a higher proportion of fat than did women. (Seven

huysen et al. 1993).

On analysing the household and individual fat and fat
containing food consumption trends in Spain, Serra et al. (1993)
have observed a decrease in cereals, potatoes, pulses and an

increase in diary products and meat. According to this study,

1]



the consumption of fat and saturated fat and other vegetable olls
have increased, while olive oll intake has decreased. Individual
dietary studies revealed that the intake of fat ranged from 80 to
110 g/person/day, and percentage of total energy from saturated

fat from 12 to 16 per cent.

Nutrition +trends in QGreece as reported by Zilidis
(1883) shows +that during- the perlod 1961-86, the average
percapita consumption of calories increased by 26.6%, while the
calories _obtained exclusively from animal sources 1Alncreased by
106%. The average protein intake rose by 29.9%. Animal proteins
incréased by 90.6% and their propertion reached b1.5%. Lipid
intake .increased by 62.2%, in particular animal fats went up by
114, 3%. It ﬁas also confirmed that.the most important changes in
nutrition in Greece during the study perliod were an increase 1in
total calorle intake, rise in +total fat consumption and

especially the vertical increase in consumption of animal fats.

Researchers in Greece studying the relationship between
diet and CHD concluded that using margarine as +the prineilpal,
cooking fat was assoclated with an increased risk of CHD. The
scientists also noted that "“Striking ecologic correlations
between saturated fat i1intake and occurrence of CHD and the
exceptionally low incidence o©of this disease in the Greeak
population which has traditionally consumed high quantities of
olive oil? represents powerful evidence for an important effect

of fat composition on risk of CHD (Anonymous 1994).

12



The nutrition situstion of the population in the formen

East Germany as reported by Ulbricht (1992) shows that, trends.

towards excessive energy intake have continued, resulting, above
all, from high fat consumption, and he also reported that a

considerable proportion of employed persons have their meals

outside the house.

Kaunitz et al. (1992) reported that the average daily
rhnzlippine diet is low in total energy about 1800 Kcals &= well
as in fat which is only about 15% of total calories, excepting
Manila with 22.8%. Of the 12 regions of the Philippines, Bicol
has +the highest intake of fat from coconut, (because +they cook
most foods in coconut milk) 62.5% of the dietary fat of Bicolanos
is from coconut. Despite this, mortality rate in Bicélano from
Coronary and Cerebrovascular dlsease is very low, ' when compared

J

to other five important regions, of Luzon Island, Philippines.

Conrado (1992) reported that the people of Polynasian

Puk-Puka and Tokelanan 1islands are high coconut consumers.

However studies of Prior et al. (1981) on this people showed low

levels of serum cholestercl (170-176 mg/dl) among Puka - Pukans,

despite a high intake of 356% - 40% fat mostly from coconut. But

a comparatively higher serum chelestercl levels 20B-216 mg/dl.

were observed among Tokelanaus whose intake of fat, also mostly

from coconut,was even higher 55% of daily calories.



Japan’s Ministry of Health and Welfare (1994) has
recommended that adults should consume notmore than 20-2b6% of
total calories from fat. The latest guidelinea left unchanged
the recommended Animal/plant/fish consumption ratio as 4:5:1 1the
fatty acid ratio of SF/MUFA/PUFA 1:1.5:1 and 4.1 for n-6 ¥6 n-3
fatty acids. They also recommended that the intake of PUFA
should be accompanied ‘with vitamin E, vitamin C or carotene

consumption to prevent peroxide formation.

Through changes in eating habits, avoiding fats,
refined sugars and lowering alcohol and salt consumption, several
developed countries like the U.S. and Australia have been able to
drastically lower +the incidence of heart attacks, stroke and
hypertension. This has led to world wide interest in socio-
political acceptance of the urgent need for prevention-oriented

national health policies on +the incidence of diet related

cardiovascular diseases.

2.2 Influence of various dietary constituents on blood lipid

profile

2 2.1 Effect of dietary carbohydrates and proteins on blood
- l1ipid fractions

Among the various factors which influence serum lipid

levels dietary factors are the most important. (Kemppainen et al.

19893). The role of dietary factors has been extensively

0



studied by several workers. It is nearly a quarter of acentury
since it become clear that elevation of serum cholesterol was one
of the factors which carried an increased risk for the
development of myocardial infaxction (WHO 1982). Devadas (1880)

reports +that among various factors affecting the development of
atherosclerosis and 1its complications, diet with 1its close

association with socio-economic factors emerge as an important

influence.

Today +there 1s a vast body of evidence showlng a
triangﬁlar relationship between habitual diet, blood cholesterol,
lipoprotein levels and Coronary Heart Disease (CHD). (WHO 1982).
According to the reports of WHO (1882), there is no population in
which CHD is common that does not also have a relatively high
‘mean level of cholesterol. Clara (1986) reported that among the
factors which influence serum lipid levels, dietary excess of
five-'specific food factors viz, cholesterol saturated fats,
carbohydrates especially sucrose, alcoheol, and total calories are
possibly implicated in hyperlipidiemia. Williams (1989), had
found that dietary factors responsible for atherosolerosis were
the primary dietary constituents viz. fat, carbohydrates and
proteins. Moore et al. (1981) reported that when macro-nutrients
like protein, fat and carbohydrates were used to identify and

measure +the food source in the diets, smaller leisons were

related +to intakes of legumes, grains and vegetables where as

5



larger lelsons were related but to a smaller degree to intake of

beef, milk and fruit.

Hollo (1994) identified the nutrition related cardio-
vascular risk factors in Hungary as high energy content, high
protein intake with major share of animal proteins, high fat
intake with low intake of monosaturates and polysaturates, high
cholesterocl intake, low dietary fiber, ascorbic acid, magnesium
and calcium and high sodium intake and serum lipids indicated
frequently higher or moderate risk.. Liu et al. (3983) reported
that low fat and high carbohydrate diets accentuate the metabolic
risk factors for Coronary Artery Disease, that were already
present in patients, with endoggnous hypertriglyceridemia.
Milten and Peggy (1987) had suggested that diet;ry constituents
such as +type of dietary carbohydrate, the 1Iintake of dietary
fiber, calcium and vitamins such as vitamin A and D should be
taken into consideration when studying the effect of manipulatlon

of dietary fat on plasma cholestercl levels.

Kurup (1989) reported +that 1lysine 1s one of the
i ]

aminoacids which has been found to be hypercholesterolemic. He
had also suggested that the ratio of 1lysine to arginine of a
protein may affect serum levels and artherogenicity. Casein and

many of +the animal proﬁeins had a high ratio {(around 2.0) and
this was stated to be associated with their hyper cholesterolemic

effect while many of +the plant proteins had lower 1lysine;

Ib



arginine ratio which was attributed to their hypocholesterolemic
effect. This view found support from the fact that the hypo-
cholesterolemic proteins studied had a lysine:arginine ratio of

1.0 or less than 1.0.

Girija Devi (1985) has reported that in populations
living on diets containing animal foods and diary products, the
serum cholesterol level and the inqidence of heart diseases are
high. Both these conditlions were low in those whose diets are
predominantly of vegetable origin. Rajammal et al. (1980) found
that Gujarathi vegetarians exhibited a higher mean serum
cholesterol 1levels than the Tamilian vegetarians, as Gujarathi
vegetarians used to include much diary products in thelr diet.
Thorogood et al. (1987) reported a lower cholesterol concen-
tratién in vegetarians than in those who eat meat, and +that a
vegetarian diet or a high intake of fish were found to be

assoclated with reduced risk of caronary heart disease.

Nalini and Radha (1989) suggested that dietary
substitution of plant proteins for animal proteins could be used
as a better regimen in combating hyper cholesterolemia and hence
CHD, than the use of restricted fat diets. Bernard et al. (1981)
showed that the serum cholesterol and triglyceride concentrations
were

lowered 1in a diet based on plant proteins at 13% and 23%

respectively than low cholesterol diet containing mixed protein

from meat and diary products.

¥



Studies carried out by Prema and Kurup (1973) showed
that the lowest concentration of cholesterol and triglycerides in
the aorta was produced by plant proteins, while the highest serum
cholesterol was caused by beef protein. However Leelamma et al.

(1978) observed that the plant protein (groundnut protein)
produced similar high aortic cholesterol as egg albumin, or

similar high arotic triglycerides as beef protein. .

<Eylses are the major source of dietary protein in an
average Indian dieéZ) S8tudies carried out by Saraswathydevi and
Kurup (1989) on the effact of different pulses such as blackgram,
red gram, horse gram, bengal gram, and green gram on the serum
and arotic cholestercl levels reveaied that blackgram and to a
lesser extent red gram were found to cause significantly lower
levels of serum and aortic cholesterol while horsegram had lesser
cholesterol lowering effect when compared to others. Greengram
showed only a mild cholesterol lowering effect while bengal gram
had no effect. Susan et al. (1989) found that consumption of 450g
of baked beans reduced the +total plasma cholesterol levels
considerably. According to Scott et al. (1983) substitution of
soya protein for casein produced no consistent change in plasma
concentration of cholesterol, triglycerlde, 1low density 1lipo
protein‘ or high densit} lipoprotein. However Antonio et al.
(1985) reported that +the addition of soyabean protein to

a

standard low lipid diet was effective in inducing a significant



19

cholesterol decrease 1in patients with type II lipoproteinaemia.
Shorey et al. (1985) suggested that a diet containing 25g soya-
bean polysaccharides, reduces total plasma cholesterol than +the

diet containling 25g of placebo starch.

Vijayagopalan' and Kurup (1970) had found thap starches
prepared from cereals and tapioca differed in their effect on
serum and aortic lipld levels. A comparative study of cooked
rice and tapioca, the two major sources of carbohydrates in the
. diets, of the population of Kerala, in relation to their effect
on serum and aortic lipids revealed that under most conditions
tapioca p;oduced significantly lower levels of serum and aortic
cholesterol and triglyceride as reported by Premakumari and Kurup
(1980). Vijayagopalan et al. (1973) had further observed that
the ragi and tapioca, which had low digestability had higher

cholesterol lowering action, while more digestable starches

showed lesser effect.

Tubers form another source of carbohydrate in the
diets, particularly of among the poorer classes. Prema and
Kurup (1979) had found that tubers such as Colocasia tapioca,
sweet potato, dioscorea and arrow rcot given after cooking were

reported to show lower serum and aortic cholesterol and

triglycerides when compared to wheat. Prina et al. (1981)

reported that the increased fecal excretion of cholesterol and

bileacids induced by +the gluten diet represents +the main

mechanism of the hypocholesterolemic effect of wheat gluten diet.



Kurup (1889) had reported that sucrose produces a
higher serum cholesterol when compared to glucosé or corn starch.
However Glueck et al. (1979) found sucrose polgester as an
effective cholesterol lowering agent. Gene and Minda (1988)
reported +that dietary glucose and fructose lowers the secretion

of heapatic triglyceride in rats fed marine oil than those fed

tallow . or corn oil.
2.2.2 Effect of dietary fat on blood lipid fractions

Several scientists have reported that +the +type and
amount of fat in the diet influences the serum cholesterol level.
Kromhout (1994) states that one of the main reasons for general
interest in dietary fat quality is the association between +the
amount and type of dietary fat on one hand and the morbidity and
mortality from specific diseases on the other. Swami {1989)
reported that lipids are an important part of the disease process
in patients with atheromatous vascular disease and studies have
suggested that the disease could occur inspite of very low levels
of cholesterol and t;iglycerides. The exact risk. potential of
lipids in the atheromatous process has been established in
coronary vascular diseases, as these are much more rrevalent in
areas with high 1lipid intake. (Grundy , 1981). According to
Stamler et al. (19886) epidemiologic data based on a large number
of patients has now brought forth the view that® the risk
potential of 1lipids is a continuing one and it increases in a

linear fashion in all adults with increasing age.
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According to the reports of NIN (18985) the +type and
amount of fat consumed is an important factor in the occurrence
of card%ovascular diseases. Rao et al. (1993) reported that the
mode of consumption of fat also appears to influence elevation of
cholestercol in blood. At the same level of total daily intake,
consumption of ~smaller amounts of fat a number of times
(frequently) during a day has been shown to cause less elevation

of blood cholesterol compared to consumption of the same total

daily fat intake at one time of the day.

Levy (1985) gave striking correlation between average
intake of fat and average levels of serum cholesterocl in
epidemiological studies comparlng western and non-western
population. He reported a direct correlation between the intake
of gaturated fat on one hand, and the incidence of coronary
artery disease and hypercholesterolemia on the other. Kushi et
al. (1988) revealed that total serum cholesterol was positivoly
associated with dietary cholesterol and saturated fatty acids.
Menzik and Katan (1992) reported a positive correlation between
high saturated fat intake and elevated serum cholesterol
concentrations. This may be ona major cause for. the direct
relationship between satursted fat in the diet and CHD. HMerk and
Lynne (1988) reported a significant positive correlation between

the consumption of saturated fat and cholesterol and

international mortality from CHD.
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Mary et al. (1988) had also found that lowfat intakes
resulted in lower total cholesterol and lower HDL cholesterol

levels.

A seven country study carried out by Kromhout (1994)
showed a strong association between the dietary energy percentage
derived from saturated fat and CHD mortality among middle aged
men from different countries. Braunwald (1988) reported that in
patients whose calories are met by fats the chances of developing
atheroma appear +to be high. However 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 cholestercl significantly.

According to Krause (1984) it is the proportion of
saturated to polyunsaturated fatty aclds in +the total diet
consumed, that determines the lipid levels and consequently +the
vascular deposition of lipids. Hegsted has reported as early in
1965 +that when +the intake of saturated fat .is reduced and

replaced by carbohydrate or monounsaturated fat or PUFA the blood

cholesterol level drops considerably.

Santhimendis and Kumarasundaram (1990) reported that
even when the proportion of total fat in the diet is low, a high
intake of linoleic acid lowers both total plasma cholesterol and
HDL. cholesterol, while a high intake of saturated fat elevates
both these lipid fractions and short chain saturated fatty acids

have a neutral effect on serum cholesterol levels.
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However Girija Devi (1985) opines that the type of fat
does not seem to matter when taken in low amounts and that when
the diet 4is rich 1in saturated fats 1like ghee | coconut oil,
vanaspathy and animal fats it causes an increase in blood
cholesterol 1level, where as poly unsaturated fatty acids 1like

groundnut oil, cottonseed oil, corn, safflower tend to reduce

"serum cholesterol.

Mensik and Katan (1992) found that substitution of
saturated fat for carbohydrate increased the totai cholesterol
and LDL cholesterol concentration while the concentrations were
reduced after substitution of unsaturated fat for carbohydrate.
The reduction was more pronocunced after feeding trials with PUFA
rather than MUFA. " A study conducted by Division of Human
Nutrition Common Wealth Scientific and Industrial Research
Organisation (CSIRO) (1992) in Australia has shown that partially
replacing saturated fatty acids of the diet with almonds or
walnuts lowered +total and LDL cholesterol. Studies showed a
Seven per cent and ten per cent reduction in +total and LDL
cholesterol respectively when the diet included MUFA-rich raw
almonds. When the diet included PUFA rich walnuts the total and
LDL cholesterol levels fell +to five and nine éer cent
respectively. A substitution of dietary fat for carbohydrates
irrespective of the degree of satu?ation caused increased HDL and

reduced triglyceride (Mensik and Katan 1992),

23



Etherton et al. (1988) opined +that saturated Tfatty
acids and cholesterol ralse the plasma cholesterol levels where
as the PUFA lowers it. It is widely documented that a diet rich
in saturated fatty acids is atherogenic and is assoclated with
increased plasma cholesterol and LDL levels. (AHA Hutrition
Committee 1982). Ehnholm et al. (1982) found that a diet rich in
animal fats c¢auses hypercholesterolemia. Liebmaq and DBazzarree
(1983) reported that in low fat vegetarians the total cholesterol
and triglyceride values were higher when compared to high fat
vegetarians. Weber and Leaf (1994) after conducting experimental
studies on animals have indicated that the substitution of omega
- B (n-B) as well as Omega-3 (n-3) fatty acids for saturated fat

in the diet seems to reduce the fréquency of episodes of cardiac

arrhythmia.

Nestel (1987) has reported that the balance of two
essential fatty acids, (linolenic and 1linoleic) influences the
functions of wvascular and immune system and that the essential
fatty acids play an important role in the transport of
cholesterol. Linoleie acid, an essential fatty acid and the
major constitutent of PUFA in the diet is inversely associated
with risk of CHD with those developing the disease, cqnsuming
less and having a lower propotion in adipose and other tissues.

(Thompson, 1995). Hassel (1994) reported that linoleic acid can

reduce serum cholesterocl levels independent of other dietary

effects. Oleic acid appears to reduce serum cholesterol levels
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when substituted for dletary saturated fatty acids. Fitch (1994)
reported that transfatty acids may raise +total and LDL
cholesterol 1levels when compared to oleic acid but not to the

same degree as when saturated fat is consumed.

Rao (1987) has ascertained that some marine oils,
especially sardine oil rich in PUFA has a cholesterol lowering
action. Paul‘(lQBT) has also reported that fish olls may modlfy
the cholesterol raising effect of dietary cholesterol. William
et al. (1888) suggested that small amounts of fish oll can have
beneficial effects on plasma triglyceride levels in
hypertriglyceridemic patients. BSri Lakshmi (1993) reported that
in Eskimos who consume 400 g of fish daily, +the incidence of
Atherosclerosis 1s low. Mahmond et al. (1994) reports that in
£ish oil the longchain n - 3 PUFA namely eicosapentaeonic acid

(20:5 n-3) and deéosahexanoic acid (22: 6 n-3) are the active
components in lowering plasma lipid. They also influence blood

coagulation and the production of both thrombogenic and

antithrombogenic components by blood platelets and the

endothelium of the artery.

Charles (1982) reported that increasing the total fat
intake of experimental animals increases the incldence of
chemically induced and spontaneous cancer at certain sites,
predominentally the mammary gland, pancreas and colon, and

jncreases +the growth of transplanted tumors. When total fat
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‘intake is low, but adequate in essential fatty acids, linoleic
acid 1is more effective than saturated fatty acids in enhancing
tumerogenesis. According to study by National Cancer Institute
{NCI) published in 1993 high fat diet increases the risk of
lung cancer. Poly unsaturated fats are also associated with
decrease in CHD risk, but they have alsoc been associatea with
increased risk of .mammary cancer. Saturated fat has been
assoclated with increased total cholesterol, inereased LDL,
increased CHD and increased risk of colon éancer. However
Sylianco et al. (1992) reported the inhibitory effect of dietary
coconut oil against the formation of mammary tumors, induced by
the dimethyl benzanthracene and also against the induction of
pancreatic neoplasm by azaserine. They also reported that
hydrogenation of coconut oil enhanced its anticarcenogenic effect

against dimethyl aminocazobene.

Studies on healthful fats and oils showed
monounsaturated fats as the most héalthful. Monounsaturated
fatty acids, soluble fibers and a vegetarian diet favourably
lowers the plasma lipid levels. They are associated with a
decrease in serum cholesterol and decreased risk. of CHD. A
multicentre study directed by researchers from the University of
Texas (1994) South Western medical centre has indicated that a
diet high in MUFA may be more beneficial for patients with adult

onset diabetes than high carbohydrate diet now recommended by the

American Diabetes Association.
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The early investigations of factors playing roles in

human choleseterocl metabolism identified the hypocholesterolemic
impact of dietary fats of incrgasing lodine value. Feeding
humans and animals a variet; of fats with lodine values greater
than 100 produced equally low cholesterol values, for fats with

iodine +values below 90, the cholesterol content of the serum

increased as +the i1odine value of +the dietary fat decreased

(Charles 1882).

Concardo (1882) had reported Ebat coconut oil has been
misrepresented in its role of producing cholesterol and ASCVD and.
that coconut o0il has an important medical role to play 1in
nutrition, metabolism and health care. Indeed Properly
formulated and utilised coconut  oil may be +the preferred

vegetable 611 in daily diet and the'special hospital foods used

to promote patient recovery.

Eraly (1992) reported that ratients who consume 25-40g
of fat, both as kernal and oll do not have higﬁ blood choles-
terol. He also remarked that average fat consumption in Kerala is

low_when compared to HWesterners or those from other states,

Concardo (1992) also reported that coconut o0il, which
containsmainly ;. medium chain triglycerides are unique in their

metabolic and functlional characteristics, that they not only

lower the cholesterol, but also lower the cholesterol deposition

in the organs such as the liver, arteries and the heart.



Kaunitz (1892) reported a study conducted among 12
regions of the Philippines, Biocol which has the highest intake
of fat from coconut (as they cook mest food in cocoqut milk) and
that 62.6% of +the dietary fat of Bicolanos is from coconut.
Despite +this, mortallity rate in Bicolano_ from Coronary and
Cerebrovascular disease is very low when compared to other five
important regions of Lulzon island, Philippine. It 1is also
noticed that a daily coconut fat intake twice +that of other
regions 1is associated with only half as much Coronary Heart

Disease mortality.

Blackburﬁ (1988) reported that coconut oil apprears to
be neutral in terms of any effect on serum cholesterol. He found
that liver cholesterol levels did not change significantly in
those fed coconut oil and opined that coconut oil is not " hyper
cholesterolemic when consumed as a part of mixed fat diet typical

of human dietary pattern.

Concardo (1992) reported that when calorie intake is
controlled to reduce +total fat intake to about 30% of the
_calories, coconut oil mixtures significantly contribute to better
health, in +the U.S. When taken .in an impartial and sound
scilentific 1light a diet rich in coconut oll with omega-3 and
omega-68 fatty acid supplementation through fish and the use of

some vegetable oil such as corn oil can be developed into a

balanced diet.

28



Some studies show that a palm o0il diet increases +the
HDL-C resulting in a beneficial LDL/HDL - C ratio of 2-4 . Yasof
Basiron (1994) reported that palmoil doesnot demonstrate any

deleterious cousequences for health.

Researchers in Greece studying the relationship between
diet and CHD concluded that using margarine as the principal
cooking fat was assoclated with an increased risk of CHD.
(Anonymous 1994). They noted a striking correlation between
saturated fat intake and occurrence of CHD and the, exceptionally
low 1incidence of the disease in the Greek ropulation who had
traditionally conéumed high quantities of olive oil. This
represents a powerful e?idence showing +the effect of fat

composition on the risk of CHD (Anonymous 1994).

2.2.3 Influence of antioxidants

Studies carried out by several workers have shown that
LDL 1s extremely well protected against oxidation in pPlasma or
serum by endogenous antioxidants. Also the cumulative
Antioxidant Index implies that more antioxidant or less oxidised
cholestercl one has in the body the chance of developing coronary
heart disease 1s reduced. Studies done by Balz Frei (19395)
supports the oxidation hgpothesis of atherosclerosis, implicating
oxidative modification of LDL as an important etiologic event in

the development of cardio vascular disease. The 1limitation of
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LDL oxidation in vivo by increased dietary intake or
supplementation of nutrient antloxidants may be an effective

means of lowering the incidence of CHD.

Stampfer (1995) reported a highly significant trend for
jower risk of CHD with high intakes of vitamin E. So also
vitamin E may delay or prevent heart attacks and alleviate the
symptoms assoclated with Parkinsons disaasé. Fitch Humann (1884)
has quoted several studles linking vitamin C to a decreased risk

of cancer, heart diseases and cataracts.
2 2.4 Effect of fiber rich diet on blood lipid profile

Dietary fiber found in unprocessed cereals, legumes,
vegetables, fruits contribute buik to the diet and therefore
helps in keeping calorie intake low. Jean and George (18983) had
reported +that a high fiber diet reduces the serum cholesterol
level. The effect of dietary fibér on blood lipids depends on
its nature. Wheat fiber does not decrease the blood cholesterol

but viscous type like pectins and guargums in large doses lowers

plasma total cholesterol and LDL cholesterol levels. (Anonymous,

1990). However Moore et al. (1985) reported that wheat bran

supplementation 4in +the dlet increased the HDL choleaterol and

decreased +the LDL - cholesterol. According to Gene and Hugh

(1983) dietary fiber probably play a role in 1lipid metabolism.

According to Robert (1994) factors such as meat, fat,

and sucrose consumption, with low fiber intake may also affect
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the development of CHD. He has further reportad +that aartaln
socleties consuming high fiber diet and specific groups within
United States adhering to a vegetarian diet _ have lower
frequencies of atherosclerosis, when compared to groups consuming

western dlets, low in fiber.

Moris et al. (1978) reported that cereal fiber reduces
the incldence of Coronary Heart Disease, and they alsoc reported
that there was no association between intake of dietary fiber
from frults, potatoes, other vegetables, pulses or nuts and the
incidence of CHD. Jean et al. (1987) had further reported that
combinations of pectins and cereal brans in the diet could be
useful in normalising choiesterol and triglyceride of patients
suffering from hyperlipidaemia. Robert (1994) had shown that
dietary supplementation with pectin increases excretion of fecal
fat, sterols and bile acids. Oat bran: and barley consumption,
has been reported to reduce the cholesterol content of blood.
Anonymous 1880). Richard et al. (1991) have shown reductions of
3-26% in tot;l plasma cholestercl with an intake of 40-75 gm ocat
bran/day. Parallel experiments in rats have conflrmed that cat

bran lowers plasma cholesterol with diets high or 1low in

cholesterol.

Yadhera et al. (1995) reported that fibers from the
outerskin of onion and garlic lowered total 1lipids, total

cholesterol and glyceride levels of plasma and tissues in the
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rats. The fibers from the onion skin are potentially
antiartherogenic as evidenced by increased High Density

Iipoprotein cholesterol/LDL ratio.
2.2.5 Influence of stimulating beverages

Several studies have proved with evidences that coffee
drinking may be positively assoclated with serum cholesterol
levels, especially LDL cholesterol. Srimathi et al. (1881)
reported that both coffee and tea appears to cause an increase in
serum lipids, and-lipoproteins. However tea was found to have
more beneficial effects than coffee. Green and Jucha (1986),
Kark et al. (1985) and Thelle gt al. (1983) have indicated an
assoclatlon between coffee intake and increased 1evelq of serum
cholesterol in men and women. The consumption of decaffinated
coffee was also found to Increase the level of LDL cholesterol.
(Annonymus 1880). Coffee contains tanniec acid and Panda et al.
(1979) have reported that total cholesterol level in piasma rises
~With rise in the level of tannic aclid in the diet. They have
further reported that concentration of blood glucose and plasma
proteins decreased with an increase in the level of tannic acid
in the diet. Michael (1994) reported that flavancid intake (tea
contains 61%) may reduce elderly mens risk of dying from CHD. In
rersons with high intake of flavanoid predicted lower mortality

from CHD and less strongly, lower incidence of myocardial

Infaretion.
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2.3 Association of various risk factors to the blood 1lipid

profile

2.3.1 Influence of lack of physical activity (Bedentary 1life)
' and high fat diet on body fat deposits

Recent analysis from prospective studies have confirmed
the moderate but significant association between .obesity and
mortality related to Cardiovascular diseases. {(Terry et al.
1892). As a‘general rule, studies with large coh?rt slzes and
with follow up periods of more than 10 years have reported +that
obesity 1is a significant predictor of mortality related to CVD.
(Harrison 1985). Among the factors involved in the development of
obesity, reduced physical activity and excess calorie intake,
especially increased consumption of food, with high content of
saturated fat, have been suggested as contributory factors in the
increased prevalence of obesity reported in the developed
countries. In contrast, - the prevalence of obesity has been
reported to be low in populations consuming a low-fat diet, such
as in Japan)thirty Years ago. (Lands et al.. 1890). According to
Despres et _al. (1990), obesity is frequently associated with

hyperlipidaemia and NRIDDM, two conditions closely associated with
CVD.

Swaminathan (1986) records that results of several
studies had revealed that the incidence of 1ischaemic heart

disease was high among persons leading a sedentary life and low
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among individuals who lead an active life, invelving coﬁsiderable
amount of physical activity. This fact has been reported by
Moris et al. as early in 1978 in London, where they found that
the incidence of heart disease was more among drivers +than

conductors and more among post office clerks than postmen.

Storage triglycerides 1in +the adipose tissue is
dependent upon the balance between energy expenditure and energy
intake. As the major factor explaining individual differences in
;nergy expenditure 1is the variation in the 1level' of physical
activity, (Poehlman and Horton, 1890), where in a low energy
expenditure will increase the probability of being 1in positive
energy balance, for a given energy intake. However it has been

_suggcsted that all calories may not be equal. Indeed the works
of Flatt (Flatt et al. 1985, Flatt 1987, 1988) followed by
careful metabolic studies of Tremblay et al. (1989, 1991), Hill
et al. (1992) and Tremblay (1992) suggests that though a raised
carbohydrate intake 1ls accompanied by an increase in carboliydrate
oxidation, a |pigher fat intake does not lead to a full
'compensatory rise in lipid oxidation. The result is a disturbed
fat balance, which may be an important correlate of body fat
accretion, as explained by Zurlo et al. (1990) and Tremblay
(1992). Thus it appears that fat cell_hypertroPhy and increased
flux of freefatty acids, originating from the adipose depot

results in obesity. (Schutz et al. 1992).
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A high fat intake has been associated with a greater
proportion of abdominal adipose tissue after control for Jlevels
of +total body fat. (George et al. 1990). Thus as reported by
" Jean and Benoit (1993) the combined effects of a high fat diet
rich 1in saturated fatty acids and of a sedentary life style
should contribute to increased risk of abdominal obestiy, insulin

resistance, Non Insulin Dependent Diabetes Mellitus (NIDDM) and

Coronary artery disease.
2.3.2 Influence of abdominal body fat on blood lipid profile

_ As a general rule there is a positive correlation
between the level of total body fat and that abdominal visceral
adipose tissue in both men and women (Jean and Benoit 1983).
According to Wahrenberg (1989) men and women had +typically
different body fat distribution with men being more prone to
accumulate fat in the gluteal and fumeral region. However, there
are marked 1ndividual differences 1in the change of fat
distribution associated with welght gain or loss; fhis variation

being to a significant extent genetically determined.

In both men and women an area of visceral adipose
tissue above 100 cm? was assoclated with moderate disturbances in
the risk profile where as vlisceral adipose tissue areas greater
than about 130 cm? were associated with a further deterioration
of metabolic wvariables predictive of NIDDM and CVD. Walst

circumference may be one of the best correlates of visceral
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abdominal adopose tissue and may represent a useful alternative
for the assessment of the risk associated with abdominal obesity,
and walst circumference~is a better correlate of total body fat
mass and of abdominal visceral adipose tissue accumulation than
WHR. (Despres et al. 1991). Variations in waist clrcumference
Wwere also more strongly associated with alterations in rlasma

lipoprotein ievels than WHR as observed by Pouliot et al. (1991).

Leenen et al. (1992) have reported that a high intimal
level of +visceral adipose tissue was associated with a
preferencial mobilization of this depot in response to an energy
deficit. Significant assoclations between abdominal, especlally
visceral adipose tissue accumulation and metabolic complications
have been documented and reported by Sparrow et al. (1986),
Fujioka et al. (18987) and Despres et al. (1989). De Franzo and
Ferranninl (1991) have reported that abdominai obesity and its

related insulin resistant state may represent better correlates

of an elevated blood preassure tLhan excoss adipose tissue mass

rer se.

Results from several bProspective studies have confirmed
that high accumulation of abdominal adipose tissue estimated by
circumference or skinfolds was associated with an increased
probability of developing CVYD and with an increased risk of CvD,
related mortality, (Terry et al. 1992). Haffner et ak. (1987)

has commented that preferential accumulation of adipose tissue in
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the abdominal area has been associated with dislipidaemia, which
may increase the risk of CVD. High levels of abdominal adiposa
tissue have been associated with elevated conceqtrations of
plasma: iniacylglyoero}s as reported by Foster et al. (1987) and
reduced concentrations of plasma high density lipoprotein
- cholesterol (HDL-C) (Anderson et sal. (1988), Daspres ot g;.
(1990) reports thét the level of abdominal visceral adipose
tissue has been reported to be the best correlate of lipoprotein

ratios. (HDL-C/LDL-C, HDLEC/HDLs—C) used in the estimation of
CVD risk.

Accordingly when they compared, obese patients matched
for age and total‘body fatness, but with either 1low or high
levels of visceral adipose tissue, lower plasma concentrations of
HDL-C and HDLz—C were noted in patients with visceral obesity,
compared to obese subjects with low accumulation of visceral
adipose +tissue as observed by Despres et al. (1980). The above
authors have also reported that subjects with elevated levels of
visceral abdominal adipose +tissue also showed significant
reductiocns in lipoprotein ratiocs predictive of CVD risk,
Associations between elevated levels of visceral abdominal
adipose tissue and alterations on rlasma lipid and }ipoprotein
concentrations in abdqminal obesity may be partly explained by
concomitent alterations in the activities of two enzymes that
hydrolyse triacylglycerols, lipoprotein lipase and hepatic

triacylglycerol 1lipase, as these two enzymes are significant
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determinents of .plasma HDL as well as of HDL2 and HDLB
concentrations. Levels of visceral abdominal adipose tissue wereo
positively associated with HTGL activity, where as plasma post
heparin LPL activity appeared to be negatively correlated with

the level of total body fat as fonnd by Pouliot et al. (1881).

The Canadian Consensus Conference on cholesterol (1988)
recommended that measurement of LDL - C concentration is commonly
used to estimate Coronary Artery Disease risk and high
concentrations of plasma LDL-C have been consistently assoclated
-with 1increased risk of coronary artery disease. However,
increased concentrations of small, dense cholesterol depleted LDL
particles have been frequently observed in patlents with coronary
astery disease as mentioned by Austin et al. (1890). Despres
(1881) writes that as elevated LDL - apoprotein B levels are also
assoclated with increased risk of Coronary artery disease, the
ratio of LDL - apo B /LDL-C could be used to estimate coronary
artery - disense risk in obseso patients. Thay further obsarvead
that elevated LDL - apo B levels in the presence of normal LDL -
cholgsterol concentrations have been associated with increased
viscciaa adipose tissue mass, insulin resistance, higﬁ

triacylglycerol. levels and low HDL - Cholesterol concentrations.

5\

2.3.3 Influence of exercise on body fat and blood 1ipid profile

Allied Dunbar (1992) opines that as opportunities for

physical activity in the work rlace are reduced by mechanisation,



leisure activity become increasingly important in determining
over all activity levals and that one of the most popular reasons
for participating in exercise during leisure time is to control
or lose weight by increasing energy expenditure. However, a
report published by the Department of Health of U.K. (1991) on
reference values for energy requirement of adults in +the U.K.
-suggests that +the potential of leisure activity to influence

energy expenditure is extremely limited.

A negative association has beeri observed by Bouchard st
al. £1993) Dbetween level of physical activity (including
exercise) and level of body fat. Wood et al. (1988) reported
that exercise favourably modifies plasma lipoporotein, lipid
concentrations, insulin sensitivity and reduces plasma insulin

concentration and also blood pressure.

However, studies on exercise and its effect on body
fatness have generally indicated that the net energy deficit that.
can be produced by exercise is small, and not likely +to induce

major changes in body welight and adipose mass. (Bouchard et al.

1993 , Jean and Benoit -1993).

Exercise training seems to have beneficial effects on

the CY¥D risk profile, irrespective of changes in body

composition. Indeed, favourable changes in lipoprotein profile

(Lamarche et al. 1982), in insulin sensitivity, (Oshida et al.

1989 , Lamarche et al. 1992)and in blood pressure (Krotkiewski
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and Bjorntorp 1986) have been reported, and +these impr?vements
were observed without any reduction in body weilght or fat. Many
stﬁdies have not reported significant changes in LDL-C levels,
following exercise training {Weintraub et al. 1989) a wvariable

frequently used to estimate cardiovascular risk.

Chave et al. (1978), Gunby (1883), Gregory et al.
(1983) have all reported that physical exercise reduced plasma.
cholesterol, LDL and TG concentration and increased HDL -
levels. Lehtonen and Viikari (1978) and Suito; and Merrily
(1880) have reported that physical activity increases serum high
density lipoprotein cholesterol and freefatty acid concentration
and it decreases triglyceride values. Milton and Peggy (1987)
observed that weight loss and lncreased physical ;ctivity
décreases the plasma cholesterol level. Further more, Wood et
al. (1988) have reported comparable increase in HDL - cholesterol
in subjects with increased physical activity. According to

Ekelund et al. (1988) physlcal inactivity was associated with an

increased CHD risk and mortality in some cohort studies.
2.3.4 Influence of smoking on food habits and bloodlipid profile

Rabkin (1984) reported a direct relationship between
the eaffect of cigarette_smoking on other cardiovascular risk
factors, serum lipids, body weight, blood pressure and bleood

sugar. Shepherd et al. (1987) reported that the three main risk



factors of Coronary lleart Disease were cigarette smoking, high

blood lipid concaentration and hypertension.

A uniquely human habit, smoking has been jdentified as
a major CHD risk factor - with several posssible mechanisms -
‘carbon monoxide induced arthenogenesis, nictoine stimulation of
adrenergic drive -raising both blood pressure and myocardlal
oxyegen demand, lipid metabolism with fall in protective hilgh
density lipoprotein as reported by Shaper (1881). Thompson
et al. (1995)avre of the opinion that the increased risk of CHD in
cigarette smokers may be partially explained by theilr less

healthy diets and in particular lower intake of llinoleic acid.

Middle aged cigarette smokgrs have a two to three fold
increase in the risk of coronary heart disease compared with life
long non-smokers and those who quit smoking, experlence a

reduction 3in +the excess risk of CHD, approaching 50 per cent
.within 5 years as reported by Cook gt al. (1986) and Doll et al.
(1994) compared with those who continue +to " smoke. One
explanation for the dgcrease in risk of CHD observed after
smoking cessation is that cigarette smoking affects food choice
and nutrient intake. (Thompson et al. (1996). Cross sectlonal
data show +that cigarette smokers consume diets different from
those of people who do not .sSmoke as reported by Fulton et al.

(1988), Subar et al. (1980), Whichéloq et al. (1991) and Margetts

" and Jackson (1993), Thompson et al., (1892) have further observed

4
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that cigarette smoking 1s associated with = differant foend
pattern and altered nutrient intake, in particular more saturated

fat, less PUFA and lower consumption of antioxidant vitamins.

According to Arti and Rajeswari (1986) chain smoking
has a deleterious effect with regard to cholesterol and blood
pPressure. According +to Gala (1988) the chances of getting a
heart attack are 3 to 5 times higher in the case of smokers; and
smokers are susceptible to myocardial iﬁfarction as it lowers the
HPL - Synthesis. Wendy et al. (1989) observed that smokers as a
group face an average excess risk of coronary artery disease of
70 percentage. MNorman (1989), American Heart Association (1990)
also had shared the same view that cigarette smoking is a major

risk factor of Coronary Heart Disease,
2.3.5 Influence of alcohol consumption on blood lipid profile

Mitchael et al. (19886) reported that alcohol produces a
rise of 1% in serum high density lipoprotein cholesterol. They
further reported that alcohol intake 1in excessive amounts,
increased +the +transport rate of VLDL particles as a result of
high LDL activity and this results in the upregulation of HDL,.
Marja et al. (1987), Willam and John (1980), Castelli (1980) and
Vivien et al. (1984) have all reported that the dietqry alcohol
intake, cigarette smoking and packet count correlated fairly with

tofal cholesterol and LDL cholesterol in blood.
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3. MATERIALS ANRD METHODS

An investigation on "Dietary habits, fat consumption
pattern and blood lipid profile of adults engaged in moderate
activity" was carried- out mainly to assess the food and fat
consumption pattern of selected moderately active adult males in

.relation to their blood lipid profile.

3.1 Selection of subjects

Fifty employees of Hindustan Latex Limited, Peroorkada,
Trivandrum were selected for the sfﬁdy using purposive sampling
technique suggested by Cochran. (1977). 'As the study envisages
to assess the association among food habits, fat consumpﬂ&on
pattern and blood lipid prrofile, care was taken to select pPersons
of unisex, middie aged and those engaged in moderate activity of
e uniform type since several studies as those reported by Levy
(1985), Ramani et al. (1986), Stamler et al. (1986) and Swami
(1889) have proved that factors like food habits, fat intake,

age, sex and activity affect the blood lipid profile.

The fifty subjects formed a homogenous group being
males, .between +the age of 25-40 years, free of any identified
disease or disorders and were doing moderate activity of wuniform
type for the.past 8-10 years and they take the standard food

Served to them from the factory canteen three times a dav.



3.2 Conduct of tho ntudy
The study comprised of the followling five aspects:

3.2.1 BSocio economic survey.

3.2.2 General dietary survey and assessment of fat consumption
pattern.

3.2.3 Assessment of nutritional status by
(a) Anthropometric measurements

(b) Measurement of actual food intake
3.2.4 Assessment of energy requirement, intake and expenditure

3.2.5 Estimation of blood lipid profille

and analysis of +the above data to find out the
association between dietary and non dietary factors to the blood

lipid profile using suitable statistical techniques.

The methods and materials used to study the above

aspects are detailed below.
3.2.1 ©BSocio economic survey

Nutritional status is an indicator of social well being-
of a community (Krishna, 1988) and nutritional status is
influenced by factors such as psychological, socio cultural and
physiological (Suter and Hunter, 1980) and social factors like

religion, occupation, economics, education, beliefs and culture



haveimportapt bearing on health. Sirshi (1986) suggests that to
assess the socio economic status, detalls pertaining to the type
of family, family size, monthly income and castel are to be
ascertained. Accordingly a schedule to assess the socio economic
status of +the family was designed with the above mentioned
details; pretested, modified ‘and used for the initial survey.
The schedule contained dgtails to collect information regafding
the family size, type of famlly, occupation, income, educational

status, as well as the personal habits of the subJjects.

(Appendix I). |

The information on the soclio-~economic status - was
collec@ed using the above schedqle by personal interview
technlique as suggested by Gupta (1987) who remarks that interview
is a +two way method which permits an exchange of ideas and
information and explains that the information received from an
interYiew schedule 1is more reliable as the accuracy of the
statement can be checked by supplementary questions whenever

necessary. Hence this method was used to collect information.

3.2.2 General dietary survey and assessment of fat consumption

pattern

Diet survey constitutes an essential part of any study
on nutritional status of individuals or groups, providing

.essential information on nutrient intake 1levels, sources of

nutrients, food habits and attitudes towards food as stated by
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Swaminathan (1874). S5tudies done by Mary et al. (1988) have
proved an association between dietary habits and blood lipid
profile. Pennington (1988) pointed out that studies that relate
to food and nutrient intake to measure health or disease are
essential for monitoring dietary status, and ascertains that a 24
hour recall for +three consecutive days are best used for

quantification of mean daily, food intakes of a family.

A  suitably structured oral questionnaire which was
pretested and modified suitably was used to collect information
from all the fifty subjects, about the type and quantity of food
consumed. Details pertaining to the frequency of use of wvarious
food items, cooking methods and practices followed, inclusion of
non-vegetarian foods, +type and nature of .cooking oil used,

and pattern of eating outside the home were also included in +the

schedule (Appendix II).

The quantity and guality of fat intake directly
- influences +the blood lipid profile and much ambigulty prevails
even among the scientific community with respect to the optimum

fat inéake. Achaya (1987) states that fat consumption in turn is
-subject to lncome constraints and many other social and cultural
factors, and Rao et al. (1993) is of the opinion that consumption
of fat appears +to influence the elevation of cholesterol in

blood. Hence information regarding the type and kind of fat/oil

used in the household, daily oil consumption, frequency of



preparation of fried’ items, use of reheatad oil, seasonal
varlations in the use of cooking oil were also collected by

personal interview using a suitably structured qQuestionnaire

designed for the study. (Appendix III).

3.2.3 Assessment of nutritional status by Anthropometric

measurements and measurement of actual food intake

Schofield (1985) is of the opinion that assessment of
nutritional status could be achieved through one or a combination
of several methods. Hence in the present study two methods viz.,
anthropometric measurements and actual food intake were used to

assess the nutritional status of the 50 subjects.

(a) Anthropometric measurements

The pattern of growth and the rhysical state of +the
body though genetically determined are profoundly influenced by
diet and nutrition (Swaminathan 1974). Frisancho (1974) and
Tanner (19768) have also pointed out that body measurements takan

are used to assess either physical growth or body composition.

Hence anthropometry has been accepted as an important +tool for

the assessment of nutritional status. Therefore "height and

weight of the subjects were measured and recorded using

standardised techniques to determine physical growth.
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Weight was measured using a beam balance. Beam balance
scales were used for measuring weight as they are less likely to
be inaccurate if carefully looked after. The accuracy of ‘the
balénce was checked frequently. The person was made to stand on
the platform without touching elsewhere. Care was taken to place
the balance on a flat surface, and it was checked before use.

- Measurements were done to an accuracy of upto 0.1 kg. (Jelliffee,

1966).

Height of the respondents were recorded using a
stadiometer employing the technique suggested by Jelliffee
(1866). The subjects were made to stand on the flat floor, of
the scale with feet pafallel and with heels, buttocks, shoulders
and back of the head touching the up right. The head was held
comfortably erect with the lower border of the orbit in the same
horizontal plane as the external auditory meatus. The arms were
hanging at the sides in a natural manner. The wooden block used
as head piece which was gently lowered crushing the hair, making

contact with the top of the head, The measurements were done to

0.5 em accuracy.

Body Mass Index (BMI) of all the persons were computed

from +the recorded height and. weight of the subject. Vandanasen

et al. (1980) had rpointed out that wt/ht2 gives a fair estimate

of the magnitude of protein calorie malnutrition.
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The. importance of measuring body composition in
relation to problems of nutrition is now becoming more apparent.
Measurement of skinfold thickness and abdominal girth were the
parameters used in this study to determine Dbody composition.
Skinfold hhickﬁess is & simple manns of measuring subcutanoocuns
fat and therefore of body composition as stated by Swaminathan
(1974). Triceps skinfold +thickness was determined using o a
skinfold caliper. As the fat in the région is not uniform in
thickness, the site 1s carefully selected halfway down the arm
between the tip of the acromion nerve, and the olecranon process
of the ulna. The measurement of skinfold thickness is made with
the arm hanging relaxed: at the side. The skinfold parallel to
the long axls is picked up betweén the thumb and forefinger of
the 1left hand away from the underlying muscle and measured at
this point using fat caliper (Jelliffee 1966). Jean and Benolt
(1993) observed a positive correlation between the level of total
body fat and that of abdominal adipose tissue in both men and
women. Hence the abdominal girth of the subjects were measured

around the umblicus using a measuring tape.

(E?) Assessment of actual food intake

Kamath (1986) defined nutritional status as the state
of health enjoyed as a result of nutrition and it is the state of

nutriture of an individual or a specifiec group according +to

. o
Simopoulous (1985l;i:>
).
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(iéutritional status of an individual is the health
status as influenced by intake of essential nutrients. (American
Dietetic Association (1969). So it is important to have
information reogarding the diaots acLlually eaten by Lhe indlividual
for aSsegsing the nutritional adequacy. Variations in the intake
of different nutrients present in the diet are reflected by
changes in the conbgntration of the corresponding nutrients or

metabolites in blood tissues and in urine (Swaminathan 1874).

‘Schofield (1985) has reported that food consumption
surveys provide data on the type and gmount-of food consumed by a
representative sample of the survey population. Marr (1971) also
had reported that the actual food intake of the individual can be
estimated by household consumption-su;veys. Guthrie and Crocetti
(1985) opines that the dietary assessment by means of 24 hrs.
recall alone is of minimal value in identifying a persons actual
fdod intake. Gore et al. (1977) has suggested that weighment
method can give accurate values of dietary intake +than recall
‘method. Acéording to Visweswara Rac (1975) any single day or two
day weighment could be as efficient tool as that of 7 days.
Hence a single day food weighment survey was carried out among
all +the subjects in order to assess the actual food intake, and

because all the subjects had taken their foed <£from the canteen

three times a day.

The investigator weighed all the raw foods included for

the meéls. Cooked weight of each preparation was also recorde{:)
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CFhe amount of food éonsumed by each member for each meal was also

weighed and recorded; so also the plate waste was noted to get

the exact amount of foods conrumed. From the above data the raw
equivalent of the foods consumed were computed. The nutritive
.value of foods consumed were calculated using the food

composition +tables as given the Nutritive Value of Indian Foods

(1989). The nutrient intake thus obtained was compared with the
RDA (ICMR 1992))

3.2.4 Assessment of energy requiremenﬁ,intake and .expenditure

According to Poehlman and Horton (1990) storage
triglycerides in the adipose tissue is dependent upon the balance
between energy expenditure and energ} intake and the major factor
explaining individual differences in energy expenditure is the

variation in the level of physical activity.

Poehlman and Horton, (1990) further reports that low
energy expeﬁditure will increase the probability of being in
positive energy balance for a given energy intake. So to findout

the energy balance, the -energy intake, requlrement and

expenditure of subjects were also determined.

.The energy requirement of an individual is the level of

energy intake from food, that will balance energy expenditure,
when the individual has a body size and composition and level of

physical activity consistent with long term good health and that
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will allow for maintenance of economically neéessary and socially
desirable activity. (ICMR 1992). It is also recommended that
energy requirement must be assessed in terms of energy
expenditure rather than in terms of energy intake. The energy
requirement for a moderately active individual was taken as 2875
KCal/day as per the standards suggested by ICMR for moderately

actlive Indian Reference Man.

Total energy intakes of individuals in terms of
calories from carbohydrate, protein and fat were . computed form
the actual daily intake of foods and beverages. Energy supplied

by different food groups were calculated from Nutritive value of

Indian foods (1989).

For assessing the energy expenditure dally worlk
schedule of the subjects were recorded. Basal Metabolic Rate
(BMR) was computed from the body weights based on the factorial
method provided by FAO/WHO/UNO Expert Consultation (1985).
Employing +the factorial approach and the computéd BMRE from body
weights and +the recommended BMR factors for Indians for
different levels of physical activity, the energy expenditure of

the subjects were computed as suggested by ICMR (1992).

3.2.5 Analysis of Blood lipid profile

Today +there 1is a vast body of evidence showing a
_trianéular relationship between habitual diet, blood cholesterol

lipoprotein 1levels and Coronary Heart Disease. Measurement of
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varlous constituents of blood can be used not only to determine
the presence of abnormal c¢oncentratlon , but also to evaluate the
effecfs of changes in the diet, and other therapy on the levels
~of ‘these constituents. Ience blood samples of the fifteen
subjects at random were analysed and blood lipid profile with
respect 4to cholesterol, triglyceride, High Density Lipoprotien
(HDL), Low Density Lipoprotein’ (LDL) and Very Low Density

Lipoprotein (VLDL) factors were also determined using standard

procedures,
(a) Estimation of Serum Cholesterol

Consumption of fat appears to influence the elevation
of cholesterol in blood (Rao 1983). It is nearly a quarter of
century since it became clear that elevation of serum chelesterol
was one of the factors which carried an ilncreased risk for the
development of myocardial infarction. A direct correlation has
been fpund between the intakes of saturated fat on one hand and
the incidence of CHD gnd hypercholesterolemia on the other (Levy
198b). The determination of serum cholesterol is considered to

“be significant in coronary artery diseases, hyperlipoproteinemia
hypothyroidism, nephrdsis, diabetes mellitus and wvarious liver
diseases. The cholesterol level of the blood samples were

quantitatively estimated by the standard procedure suggested by

Allain (1974).
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(b) Estimation of Triglycerides

The +type and amount of fat in the diet influences the
serum cholesterol and triglyceride levels (Krause 1984). Serum
triglyceride values are found elevated 3in secondary hyper-
lipoproteinemia, atherosclerosis, glycogen storage diseases and
greatly elevated in diabetes mellitus, chronic hepatitis and
alcoholism. Serum triglyceride levels of the blood samples were

quantitatively estimated using the standard procedure suggestéd

by Fossati (1982).
(c) Estimation of High Density Lipoprotein (HDL)

HDL - cholesterocl and Coronary Heart Disease are
inversely related. Low concentrations of HDL - cholesterol is
associated with high risk of Coronary Heart Disease. Thus HDL -
cholesterol in combination with tétal cholesterol determination
is a good index of Coronary Heart Disease. The HDL - cholesterol
levels of +the blood samples were determined by the standard

pProcedure suggested by Allain (1974).

Coronary Heart Disease (CHD) risk factor can be
calculated using total lipid profile as suggested by Castelli et
al. (1877). The risk factor gives a most accurate and definite
assessment of heart disease risk. The factor can be calculated

by the ratio of total cholesterol to HDL - cholesterol and by the

ratio of LDL - Cholesterol to HDL -~ Cholesterol.



(d) Defermination of Low Density Lipoprotein (LDL} and Very Low

Density Lipoprotein (VLDL)

The levels of LDL and VLDL cholesterol " levels were
computed from +the values obtained for the +total cholesterol,
Triglyceride and High Density Lipoprotein levels using

- Friedwald's eguation as suggested by Fried wald (1972).

Low Density Lipoprotein Cholesterol (LDL) mg/dl

Total cholesterol - Triglyceride - HDL

Very Low Density Lipoprotein Cholesterol (VLDL) mg/dl

= Triglyceride

Using the aforesaid methods the blood lipid profile of
the subjects were analysed and the correlation between fat intake

and blood lipid levels were estimated.

Statistical methods adopted

The data collected were analysed by appropriate
statistical +techniques or +tools visz. frequency distributionJ
percentage analysis, mean, standard deviation, coefficient of

variation, correlation coefficient in order to find out the

effect of dietary factors on the Blood lipid profile.
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RESULTS

The results of the present study entitled "Dietary
habits, fat consumption pattern and blood lipld profile of adults

engaged in moderate activity" are presented under the <following

headings.

4.1 Socilo-economic profile of the familles and respondents

4.2 Food consumption and fat consumption pattern of the

families
4.3 Personal characteristics of the respondents
4.4 Dietary habits and actual food intake of respondents

4.5 Energy requirement, intake and expenditure of

respondents
4.6 Blood lipid profile of respondents

4.7 Association of dietary and non dietary factors to blood
lipid proflle

4.1 Soclo-economic proflile of the famillas

The soclic economic profile of the families were studied
with reference to thelr social, educational and economic status

as these have an influence on the dietary habits and fat

consumption pattern.

4.1.1 Soeclal status of -the families

Table 1 'depicts the religion and caste Wise
distribution of the families.
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Table 1 Rellglon and caste wise distribution of the families

(a) Religion No (%)
o Hindw 45 (90)

Christian b {10)

_______ Total g0 (100)

©(b) caste T No (%)
D Forward 21  (4z)

Backward | 16 (32)

SC/ST 13 (26)
T e T

e T T M e e s S e e e s e e e e e e R et M e v R NS et i e . A — — ——

As summerised in the table, 90 per cent of the families
surveyed were Hindus and the rest were Christians. None belonged
to . Muslim community. Among the families surveyed 42 per cent
belonged +to forward class and 32 per cent belonged to backward

class. Scheduled castes constituted 26 per cent of the total

population studied.

Area of residence of the families is presented in Table 2.

Table 2 Area of residence

Area of residence No (%)
"""" Panchavat 28 (68)
Muncipality 2 (4)
Corporation 18 (38)

T T T e e e e e e e e e e e e et —— e — ———— ey =
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It was found that among the 50 families selected 58 per
cent were living in rural area and 42 per cent were residents of
urban area. All were original settlers of the respective areas

.and none were found to be migrants.

Family size 1in relation to the type of family is

presented in Table 3.

Table 3 Distribution of the familles in relation to the type #nd

size
Type of family Distribution Distribution of families
of families according to family size
No (%) 1-4 members 5-8 members
No. (%) No. (%)
Nuclear 17 {34) 27 (54) 0
Joint/Extended 33 (66) 0 23 (46)

* Figures in parenthesis indicate percentages

Out of the 50 families selected, nuclear families with
one to four members constituted 34 per cent, while 66 per cent
were Joint/extended families with five to elght members. The

average size of the families was found to be five.

Age and sex wise distribution of +the population 1is
pPresented in Table 4.
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Table 4 Age and sex wise distribution of family members

(Age) Distribution within Distribution within
Category male population female population

| " No. Per cent No. Per cent
Adults
(above 18) 86 72.0 83 75.0
Adolescents 5 4.0 3 2.7
Schoolgoing children 2] 7.5 i1 9.98"°
Preschoolers b 4.0 6 5.4
Infants 16 12.56 ‘8 7.0

120 (100) 111 (100)

The 50 familles surveyed had a total population of 231
members, When the age and sex of the selected population were

examined in detail, it revealed that, of the total population 37

per cent were adult males, 36 per cent were adult females and the

remaining were children. The composition revealed +that adults

predominated and children formed only 27 per cent.

4.1.2 Educational status of the family members

Educational status of the family members is given in
Table 5.
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Table 5 Educational status of family members

— _._.__—_._-.-—__.————__.....__—_—.-.—.-——-.——-———.-.—.——_—.-..-._.—____

Males Females

Level of education = ~—--=-—==-—=-—---—-osssmmoosommsomEmsoTToTT

No (%) No (%) B
Miiterate 7 (1.50) 14 (14.29)
Lower primary 14 (14.80) 22 (22.45)
Upper primary 8 (8.80) ki (7.14)
High school 26 (27.60) 20 (20.41)
College level 39 (41.60) 35 {35.71)
total sa  (to0)  ®s  (w0)

o e e o s s - - T e At s . T S S v e ek s R W e e e e e T wm A Al M e e AR M Ree R S S L MR e R e e A R

As revealed in the table, 7.5 per cent of male members
as well as 14 per cent of female members wer illiterates ie., not
having any formal education. About 15 per cent of the male
members of the families had attained lower primary level of
education, while 8.5 per cent had upper primary level .of
education. It was also seen that 27.6 per cent and 41.6 per
cent had attained high school and College level of education
respeactively. Among the female members 20.5 per cent had high

school education and 365.71 per cent had attained college level of

educatiocn.

4.1.3 Economlc status of the respondents and the famlly members

The b0 respondents selected were the permanent

employees of Hindustan Latex Limited, Trivandrum and thelr salary
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formed - the maJjJor source of the income of +the family. The
personal monthly 1income of the respondents ranged between
Rs.3000-4000 as they were of the same grade, doing the same kind
of Job, +the average personal income being Rs.3346 per month.
Income earned by the family members also contributed to the total

family income. Table 6 represent the income earned by different

family members.

Table 6 Monthly income earned by different family members other
than respondents

e e e D S S G e S ek G e g WS Gt — ek A e e e ey M ——— R SRS S ek A ot wew e e e e v e S S S e o

Males Females
Monthly income (Rs.) = =  —==—mmmem
No (%) No (%)

"""" 2500 2 (s.eoy 1 1.20)
501 - 1000 7 (46.60) 2 (14.20)
1001 - 1500 1 (6.60) . 3 (21.40)
1501 - 2000 4 (26.60) b (36.70)
above 2000 -1 (6.60) 3 (21.50)

T 5 (w0) 14 (100)

Fifteen adult males and fourteen adult females were
found to be employed among ﬁhe 50 families other +than +the
respondents. 26.6 per cent of male members and 35.7 per cent of
the female members earned a monthly income ranéing between
Rs.1500-2000 where as only 6.6 prer cent of male members and 21._.6

rPer cent of the female members earned a monthly income of more

than Rs.2000.
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In &addition +to this 64 per cent of the familles
possessed coconut gardens which increased the income levels.
The possession of land and coconut cultivation by 64 per cent of
the families helped them to have a steady supply of coconut and
the mean coconut yield per month was found to be 425 nuts. This
in turn has a tendency to increase the household consumption of
coconut and coconut oil. Survey also revealed +that the mean
number of coconut used for household consumption was 70 nuts per
month. 50 also the mean number of coconuts used‘for extracting
olil by a family was found to be about 828 nuts per year. Among

the fifty familles surveyed only 2 per cent were found to possess

sesamum cultivation.

Possesalon of land, cultivation and the income earned
by the members of the family contrlibuted to the +total family
income and the distribution of the families based on +the ‘total

monthly income is glven in Table 7.

Table 7 Distribution of families according +to monthly total

income
Income Range (Rs.) Distribution of families
CNo.
3000 - 4000 24 8
4001 - 6000 13 26
6001 - 8000 8 16
above 8000 b 10
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The +table indicates that as per cent of +the fami;ies
were found to earn an income between Rs. 3000-4000. Thirteen per
cent of the families were in the income range of Rs.4001-6000 and
a monthly income above Rs.B8000 per menth was feported by 10 per

cent of the families included in the study.
4.2 Food consumption and fat consumption pattern of the famililes

Food consumption pattern of the families was assessed
with regard to percentage of total income spent on food,
expenditure pattern on various food items, frequency of use of

varius food items, and cooking practices followed.
4.2.1 Food expenditure pattern

Table 8 Distribution of families according tﬁ the amount spend
on food

Amount spent on food No (%)
(Rs.)
1000 - 1500 19 {(38)

I
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It can be noted from Table 8 +that 48 per cent of the
families spent Rs. 1501-2000 monthly on food, while only 2 per

cent of the families spent more than Rs.2500 per month.



Table 8 reveals the food expenditure pattern of the
families expressed as a percentage of their total monthly income.
As revealed in the table, 36 per cent of the families spent 46-60
per cent of the total family income on food, and 34 per cent
spent 31-45 per cent, while 8 per cent spent less than 15 per

cent of their income on food.

Table 9 Distribution of families based on the percentage of
total income spend on food

__.—_-..—....__...__—__.__...-__.-._-...—_-..-.—.-—_—.—.-——_-.—._—_.—.-—-.———.——-——.—_—-———_.__.—_

% income spent No (%)
Below 15 4 (8)
16 - 30 11 (22)
31 - 45 17 (34)
46 - 60 is (38)
ever T 50 (100)

4.2.2 Frequency of use of various food items by the family

Frequency of using different food items may indicate
the nutritional adequacy or inadequacy of a meal and consequently
.that of the daily diet. Data collected to assess the frequengy
of use of different food items in the daily diet is éresented in
Table 10. As it can be seen from table 10 the food items like
rice, milk, fat, coconut and sugar, and beverages like coffee/tea

were used daily by all the families. Milk and sugar were

65
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consumed only as an ingredient of coffee or tea, on a daily

basis.

Most of the families included different types of pulses
like bengal gram, blackgram, greengram, horsegram, greenpeas or
red gram at least once in a week. On an average 48 per cent of
the families included different pulses at least once in a week,
while 12 per eent of the families lncluded different pulses twicé
in a week. Among the different pulses, blackgram was used by 68
per cent of the families at least once a weelk. Bu£ horsegram was
found to be the least used pulse, as only 24 per cent of the
families were found to include the same at least once in a week
in +their diet. It was also noted that pulse contributed the
major share of protein intake, and invisible fat which increases

the calcle density of the diet. Pulses also a good source of

fibre, adds to the fibre content of the diet.

Most of the families included leafy vegetables, other
‘vegetables and roots and tubers on a weekly basis in their’ diet,
(e, 98, 98, 78 per cent respectively). Most of +the families
used different +types of fruits 1like apple, grapes, orange,
plantain and pine apple, at least once in a week dgpending on
their seasonal availability. It was noted that plantain was +the
most commonly consumed fruit as 18 per cent of the families used
to include it thrice a week in their diet, and 52 per cent of the

families were found to include it twice a week in their diet.
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Flesh foods such as chicken, mutton and beef were not
included as an item of regular menu of families, being expensive,
Twenty five per cent of the families included flesh foods in
their diet occasionally or on a monthly basis. But 76 per cent
of the families included fish daily in their diet, may be because
of its availability, due to the proximity to coastal areas. So

also 48 per cent of the families included egg daily.

Most of the familles consumed milk products like curd
and butter milk, but none were in the habit of wusing cheese.
Ghee and butter were found to be used occasionally. However milk

is used dally as a whitener in tea and coffee.

Coconut was found to be included daily in the diets of
all families. Seventy nine per cent of the families used
groundnut and gingelly seeds occasionally. While 64 per cent of
the families included bakery items like chips, mixture, biscuit
etc. at least twlice in a week. Processed foods like jam, squash,
jelly, noodles and macroni were found to be the least frequently

used by 73.6 per cent of respondents.



Table 10 Frequency of use of various food items by the family

-—_—_.--_—__-...—...—..__.--_—_._...-_..-——_--_._..-—_—-.——_—___-.—...-—_--o_...—____-.—-—_—....-_

_...-—_—__-..-—_-.__-.----——--—————--——__.___.-._-..-__.__—-.-___________

Food item Baily Heekly Heekly Heekly Mon- Occasio- Never
thrice twice once thly nally

-....—————...-...-—_——.-._..—_.-..._—-—_——_-.-...——_.——.__-......-..._—_...----.-———-..—...-———-_—-——_—_

Rice 100
Wheat 0 10 34 44 [ & 0
Ravai 0 0 2 30 0 62 &
Cereals Ragl 0 0 0 q 4 20 72
Haida 0 10 20 75 2 2 e
Bread 0 0 ié 74 2 b 0
Bengalgram 0 0 iA bb 12 g 0
Blackgram 0 0 14 48 q 14 2
Greengranm 0 16 2 bb 4 12 0
Pulses Red granm Q 16 2 44 ] 38 2
Horsegram 0 0 & 24 q 46 20
Green peas 0 0 2 26 B 42 22
Tar Dal 0 0 45 . 40 0 4 0
Leafy Amaranthus 0 40 14 14 0 2 0
vege- Prumstick 0 0 -~ 28 58 8 b 0
tables leaves 0
Cabbage 0 0 38 50 ) b 0
Bittergourd 0 b b 46 20 22 0
Other Ladies finger 0 2 34 52 0 2 0
vege- Snakegourd 0 0 22 a4 i0 12 2
tables Beans \ 0 16 80 0 4 0

Potato 0 0 2
Tapioca 0 b 0
Roots & vyam 0 q 16 19 2 30 0
Tubers Colocasia 0 ' 0 Q
Earrot 0 2 0
Beet root 0 2 4

-—__--..___._....-.___......__......_—__—.-.-._.__.——___-..-_........-____....——._....—..__-....—_....._____...__....-_



Percentage of families using different food in the household

Food item

once

Daily Weekly Heekly Neékly Honthly Ocassi- Never
thrice twice

T S Al el e e e e e o . L S Be el A —

Fruits

Milk and
products

Flesh
Foods

Egg

Nuts &
0il seeds

Fat/oil

Sugar/
gaggery

Ranking
Itens

Processed
foads

Apple
Grapes
Drange
Plantain
Pineapple

Milk

Curd

Butter milk
Butter

Ghee

Chicken
Mutton
Beef
Fish

Egg

Coconut
Broundnut

DO O OO

100
16
12

100

Gingelly seeds

Coconut

Palm
fingelly
Sunflower

.Sugar

Banana chips
Mixture
Biscuit
Cake

Jam
Bquash
Noodles
Hacroni

92

3

o

oo

12
14
44

NSO D OO

28
12
36

&8
74
22
34

onally
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 ¢
24 20
36 52
16 10
0 0
0 2
0 0
74 0
84 10
8 ¢
0 968
14 0
Q 76
0 0
10 0
10 0
32 Y
b6 0
64 0
62 0
80 20

&g



4.2.3 Cooking methods practised by the families

T+ was observed that boiling was the commonly adopted
method by all the families for cooking cereals, pulses, éfher
vegetables, egg, milk, roots and tubers. In- most of the
families, excess water method of boiling was used for cooking
rice and the excess water decanted was reused either for drinking

as such or for making soups and gravies.

In the case of flesh foods 82 per cent of the families
adopted boiling followed by shallow frying while 18 per cent
adopted deep fat frying. Boiling was the main méthod of cooking

eggs for 78 per cent of the families while 24 per cent employed

shallow frying method.

Table 11 Cooking methods practised by the families

. e e e e e . T ——— b — o T b = ey e S8 8 e e e e

No.of families adoping differnt methods of
cooking for different food

Cooking e e e e e e e e
méethods Cereals Pulses Green Other Root Flesh

leafy vage- & foods Egg Milk

vegeta- tables tubers

bles '
Boiling - 50(100) 43 35 50 - 38 b0

(86) (70) (100) (76)(100)
Boiling and 650 - - - - - -

straining (100)
Shallow - - - - - - 12
frying (24)
‘Beiling and - - T 156 - 41 -
Shallow frying (14) (30) (82)
Deep frying - - - - - 9 -
(18}

Numbers in parenthesis indicate percentage
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4.2.4 Fat consumption pattern of the families

The gquantity and quality of fat intake dlrectly
inflﬁences the blood lipid profile, and fat consumption inturn is
subject to income constraints and many other social and cultural
factors. Hence the fat consumption pattern of tﬁe families were
assessed with respect to type and kind of oil used for cooking;
frequency ‘of purchase of oil, oil of preference in the household;
reasons for using a particular oil of cholce; detalls regarding
the uniformity in using the oil during the whole year, average
~quantity of oil used during a month and use of oil during festlve
seasons and occasions. Details pertaining to the above aspects

are discussed below.
4.2.5 01l of choice in the household

As it can be seen, from Table 12, 92 per cent of +the
families used coconut oil as the main cooking medium, while 4 per
cent used sunflower oil, and the remailning 4 per cent used

palmoll.

Table 12 0il of cholce in the family

0il used for cooking No (%)
Cocenut ol PR 92
Sunflower oil 2 4
Palmoil 2 4
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4.2.8 Reasons for using a particular oil for cooking

On assessing the reasons, for the use of a particular
oll for cooking, it was found that acceptable taste accounted for
using coconut oil as the preferred oil by 46 per cent of the
subjects, while availability was the reason for preference by 36

per cent of the subjects. It was surprising to note that reduced
pPrice and the low content of cholesterol did not influence the

choice of oils.

Table 13 Reason for using particular oil for cooking

Reason for oil preference No (%)

Good taste 7 23 (a6)
Easily available 18 (36)

Low in cholesterol 4 (8)
Tradition 3 {6)

Low price 2 (4)

Total T s0  (10)

——.—_____-____..._.__———-——.-.___——._—_..-.-._...—...—_....__————.-.__._—...-.—_....___——-_—.-.__

4.2.7 Quantity of oil used per month by the families

The quantity of oil which is used for culinary purposes
alone has been taken into account, in +this study. All the
families under study were found to use the same kind of oil for

the past 8-10 years. Assessment of fat consumption pattern,



among b0 families revealed that, 48 per cent of the famllies
followed_ a uniform pattern in the use of o0il, while for b2 per
cent, the use of oll was not uniform, as they used to buy extra
quantities of oil to celebrate occasions 1like anniversaries,

birthdays, marriages and religlous festivals.

As 1t may be seen from Table 14. The quantity of oil
used in the household per month ranged from 1.700 kg to 8.500 kg

with an average of 3.5b kgs.

Table 14 Quantity of 0il used in the household pér month

. ot o ————— 0 TS G el ek Gk G o e e e e P B8 £ T A . BA SNE S e A e e e e e 7y = em S M W —— ——

01l consumption (kgs) No %
-2 T T
2.1 - 3 10 20
3.1 - 4 20 40
4.1 - 5 11 22
5.1 - 6 3 6
> 6.1 6 12
"""""""""""""""""""""" 50  (100)

As revealed in Table 14, 40 per cent of +the families
consumed 3.1 - 4 kg of oil per month, while 22 per cent used 4.1
to 5 kg. However 6 per cent of the families were found to use
less than 2 kg of oil and only 2 per cent were found to use more

than B kg of o0ll per month.
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It was also found that durlng special occasions and
religious festivals like Deepavali, Onam, Christmas, Vishu and
Sivarathri 1 to 1.26 kg of oil was used in addition +to the

monthly quota for cooking by most of the families.

It was alsoc noted that the frequency of purchase of oil
was on a biweekly basis by 88 per cent and it was on a waekly

basis by 4 per cent of the families.
4.2.8 Frequency of making bulk preparations with oll

In addition to the dally dishes, most of the familles

were found to make different types of pickles in bulk, using

gingelly oil.

Table 16. Frequency of making bulk preparations with oill

Bulk pre- Item 01l - Qty. Qty. of

paration prepared used prepared oil No. (%)
frequency

Biweekly Pickle Gingelly 250 gm 30-60 ml 14 (28}
Monthly Pickle Gingelly 500 gm 60-80 ml 26 (52)
Never - - - - 10 (20)

As 1t 1s evident from table 15, 52 per cent of +the
families used gingelly oil to make pickle on a monthiy basis and
the' guantity of 0il used ranged from 50-80 ml, where as 28 per
cenﬁ used to make pickles on a biweekly basis and they used less
than 50 ml of gingelly oil to prepare 250 gm of pickle. However

20 per cent never made any preparations in bulk using oil.

>
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Assessment of the preference of famllies for different
olls for household cooking, showed that 100 per cent of the

families, liked to use coconut oil in their daily diet.

4.2.9 Percaplta avallabllity of oil in the family per day

As all the respondents used to take food from <the
factory canteen and because all the family members took regular
meals from thelr house, the per capita availaility of fat among
the family members was found to be different from that of the
respondents, Hence the percapita availability of fat among ‘the
family members were determined and is presented in Table 16.

Table 16 Distribution of familiesa according +to the Avarngo
inLake of falL per day

Quantity of fat in gms (Ranges) No (%)
below 16 T + e
16 - 25 21 (42)
26 - 356 14 (28)
36 - 45 6 (12)
above - 45 5 (10)
Total s (100)

The mean dailly intake of fat by the famlily members

ranged from 13.54 to 58g with a mean of 29.30 g. From the table

it is evident that 8 per cent of the families used less than 15g



of oil, and only 10 per cent of the families used more than 45 g
of oil per day. But 42 per cent of the families were found +to

use 16-25 gms of oil per day. Daily fat intake of +the

respondents are presented in Table 34.
4.3 Personal characteristics of the respondents

Personal characteristics of the respondenta, such as
age, educational status weight, helght,, Body Mgss Index (BMI),
skinfold thickness;’abdominal glrth, habit of doing exercise and
duration of exercise, smoking habit (in relation to the number of
cigarettes smoked) habit of drinking alcohol (in relation +to
fregquency of use and hte quantity consumed) and use of tobacco
Wwere the personal details collected from the fifty respondents of
the study. Information regarding the mode of transportation,
time taken and distance covered by them to reach the factory were

also collected and the results are presented below.

4.3.1 Age of the respondents

Age wise distribution of the respondent i8 presented in
Table 17." All the subjects were between the age of 25-40 years
and they héve been doing the same occupation for the past 8-10
years. Thirty two per cent of the subjects were between the age
of 25-30 wyears and the remaining 68 per cent is equally
distributed within the age range of 31-3b years and 36-40 years.

However the .mean age of the respondents were found to be 33

years.



Table 1? Age wise distribution

W R e D B B ek bk e S e S M TR S PR M Bk Eem ey e Ty R e S S e e M s A S A b v T G e et e e S s AnE A e

Class (years) No %)
e -3 16 a2

31 - 35 17 34

36 -~ 40 17 34
totar s0 w0

4.3.2 Educatlional status of the respondents

Educational attainment of the respondents {Table 18)

Table 18 Educational status of respondents

Level of education No (%)

High school level 2 .00
SSLC 24 48.00
College level 24 48.00

Total T 50 100

-_.-.___—_.-__.-.—_—————..—.————...——.—.__._—_.—.-.———-..-..-——._.-———-.-——.___.—_._—.

reveal that 52 per cent had high school levelof education, while
48 per cent had College level education. In addition to the

pPrimary education, 44 per cent also had technical qualification

essential for the job.

4.3.3 Anthropometric measurements

Anthropometric measurements are one of the most

frequently used methods for assessing nutritional status.

>



Anthtropometry :.:7 '~ deals with the comparative measurement of
the body. Parameters like height and welght of the raespondents
were measured and they are compared with the standard values, to

£ind out the deviation and are presented in Appendix.V.

The welight of the subjects ranged between 51 and 75 and
the mean welght was found to be 62.76 kg. The heights of +the
subjects ranged between 150 cm and 195 cm and the mean helight was
found to be 165 cm. Table 19 represents the mean height and

weight of the respondents compared +to Indian Standards for

different age groups.
\

Table 19 Mean height and weight of the respondents compared to
Indlan standards for different age groups

Details Standnrd‘ Mean
Age of == semmemem e m e —— s m o — oSS oo — s e
(vyears) Respondent Helght Helight Helight Weight
(cm) (kg} (cm) (kg)
£ 30 16 (32) 155 60 165.87 62.31
30-40 34 (68) 1556 60 165.29 62.94

a Source : ICMR 1983.

The mean helght and welight of the subjects were found

to be above the ideal height and weight suggested for a reference
man. (ICHMR 1989).

4.3.4 Body Mass Index (BMI) of the respondents

Body Mass Index of the respondents were worked out

.ﬁsing the formula weight/height2 (wt/htz) and the detalils are

presented in Appendix V.
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FlGure -1

Classification of respondents
based on grades of malnutrition

CED Grade It
(sevore) 2 7.

CED Low walght

o \ \\* 7 (Normal) 14 %,

CED Grade )
(Mud) 27



Body Mass Index (BMI) of the subjects according to ICMR
classification was worked out and the distribution of regpondgq?s
according to ICMR classification for BMI 1s presented 1in Table
20,

Table 20. Distribution of respondents according to ICMR

classificatign
BMI class Presumptive diagnosis Distribution of
respondents

<180 CED Grade ITI (Severe) 1o

16.0 - 17.0 CED Grade II (Moderate) 0o (0)

17.0 - 18.5 CED Grade I (MIld) : 1 (2)

18.5 - 20.0 CED Low weight normal T (14)

20.0 - 26.0 Normal 41 (82)

‘totar T 50 (100)

Numbers in parenthesis indicates percentage of subjects

It was found that 2 per cent of the subjects suffered
from severe energy deficiency, while 82 per cent of the subjects
were found to be normal. But 2 per cent of the éubjects were in
the group of CED I. Though classified as normal 14 per cent of
the subjects were found to have lower body weight when compared

to reference standards, where BMI was used as the criteria to fix

up energy adequacy.
4.3.5 Trlceps skinfold thickness (TST) of the respondents

Measurement of skinfold thickness gives an indication

of howmuch energy reserves are available in the body. .These



reserves are in the form of fat and are available mainly at +the
subcutaneous layer of the body. The degree of outer fatness and
the size of +the muscle mass indirectly indicate protein and
calorie reierves in the body. (Frisancho and Garn, 1971).

Detalls of Skinfold thickness of respondents are presented in

Appendix V.

The general trend, as observed in the present study,

AppendiX V. indicated that mean Triceps Skinfold Thickness was 6.2
mm, ranging from 5 to 7 mms with the mean value of 6.2 mms. No
!

significant deviation in Triceps Skinfold Thickness was observed

when compared with the values reported by NNMB (1989-90).

4.3.6 -Abdominal girth of the respondents

Abdominal girth of the respondents was measured, as the
body fat 1s deposited as adipose tissue in the abdominal area.
It was observed that the abdominal girth in incheé ranged from

27.5 to 38 with the mean value of 31.14 lnches, as shown in Table
21,

Table 21 Distribution of respondents =&according to Abdominal

girth
mbdomtnal Distribution of
girth (inches) Respondents (No) (%)
CBelow 30 T 32 (oh)
31 - 35 13 (26)
above 35 5

gl



4.3.7 Mid Upper Arm Cilircumference of the respondents

The upper arm circumference taken between the acromiﬁn
Process and the elbow 1s an integrated measure for the skeletal,
muscular and the subcutanecus tiasue components. This
measurement 1is closely, ihough not exactly, associated with
changes in the subcutaneous tissues much because the tissues

easlly changes under varying circumferences.

The arm circumference of the respondents are shown in
Table 22. 1In the present study it was observed that mid upper
arm cilrcumference of the respondents ranged from 23 to 31 em on

with an average of 25.950n:Details of mid upper arm clrcumference

of the respondents are given in Appendix.V.

Table 22 Distribution of respondents according to Mid Upper Arm
Circumference.

._.-.——___—.__._—__._—....._-..-___-..-_..._-_—.._...__—_..._..._..___.___...__.__.-—.__._——_._——__

Age (years) Standard value® Observed measurements No. (%)
(cm) cm -

25 - 30 25.6 - 25.7 8.1 16 (33

31 - 35 25.7 - 25.4 25.6 16 (32)

36 - 40 256.4 - 28.2 26-0 18 (36)

T TS

-_.__.___.__.___._._-__..._...___.__.__.__._.___-..—.__._..._.__.__.__._-.-...._-__

Details regarding the personal habits of the

respondents 1like alcohol consumption, Exercise, Smoking habit

Wwere collected and are detailed below.
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4.3.8 Alcohol consumption hablt of the respondents

Consumption of alcohol has a definite influence on the
blood lipid profile and hence the frequency of use of alcohol 1in
relation +to quantity was recorded as given in Table 23. It was
observed +that 62 per cent were non users of alcohol, where as 4
rer cent were consuming it regularly. But 34 per cent +took

alcohol only occasionally. Among them 31.57 per cent took more

than 200 ml of alcohol.

Table 23 Frequency of use of alcohol and quantity of alcohol

intake
Frequency of use of alcohol No (%)
Regular AT
Occasional 17 (34)
Never 31 (62)
Total T e ey
Quantity (ml) No. (%)
below 100 T ey
101-200 7 (36.94)
above 200 6 (31.567)

4.3.9 OSmoking habit of the respondents

Cigarette smoking has an important effect on the blood

lipid profile. So the smoking habit of the subjects in relation

to frequency of use and number of cigarettes smoked were also

53
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recorded. As presented in Table 24, B0 per cent of the subjects
were non smokers and 10 per cent were Fegular smokers. It was
also noted that 59 per cent have been using 1less than 5
cigarettes per day where ds 12 per cent of the subjects were 1in

the habit of smoking more than 15 cigarettes per day.

Table 24. Frequency distribution of cigarette smoking and number
of cigarettes smoked.

Frequency of clgarette smoking No (%)

_____ Regalar s (0o
Occasional 12 (24)
Never 33 (6B6)
Total 50 (100)

Number of cigarettes/day No. (%)

smoked

""" belows 10 (9

6 —- 15 5 (29)
above 15 2 (12)

v — ———————— — T T B Tt 7 = p gy = e e e g T e e Ny e e e ey o o e y o o e R A e — — —

4.3.10 Exercise

Storage triglycerides in +the adipose tissue is
dependent upon the balance between energy expendliture and energy
intake, and the major factor explaining individual differences in

energy expenditure i=2 the level df physical activity.

The habit of taking exercise can help to burn excess

calories, and +thus +to attain a balance between - ' energy



intake and expenditure. Hence the habit of .- - .. . doing
exercises and the duration of doing exercises by the respondents
were alsoc recorded. As it 1s seen in Table 2b, 32 per cent of
the subjects were in the hébit of takling exercise regularly, but
18 per cent never did any exerclse. Duratlion of exerclse varied

from 30 to 60 minutes as far as 87 per cent of the Iespondents

are concerned.

Table 25 Distribution of respondents according to the frequency
and duration of exercise

Frequency of taking exercise No (%)
Regular 16 (32)
Occasional 25 (B60)
Hever 9 (18)
Total 50 (100)

below 30 2 (8)
30 - 60 16 {67)
above B0 6 (25)

4.3.11 Details pertalning to the journey of respondents to their

working place

Mode of +transport has a bearing on the burning of
calories which inevitably influences the fat deposition in the

body. Because of the high standard of living, people +tend to
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dépend on motor transport facilities today, compared to their
'counterparts of the earlier generation. With the sedentary
habits on the increase, tendehcy for accumulation of fat in the
body 1is also likable to lncrease. Hence detalls pertaining to
the mode of conveyance, distance from residence to working place
and also the time +taken to cover +the distances .were also
recorded. Table 26 pertalns to the details of conveyance of the
respondents. As 1t is evident from the table,only 24 per cent
used to walk, while 76 per cent were making use of the motor
transport facilitles. Distance covered by the reséondents daily
to the working place, revealed that 20 per cent of the subjects
travelled less than 1 km, where as 38 per cent of the ‘'subjects
had to travel 1-10 kms to reach the work place. But 10 per cent

had to travel more than 30 kms. to reach the work place.
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Table 26 Frequency of distribution 6? respondents accerding mode
of transport, dlstance covered and time taken

(1) Mode of transportation No (%)
"""" Bus e (44)
- Scooter| 15 {30)
Walking 12 (24)
Car 1 (2)

>1 10 (20)
1 - 10 19 . (38)
11 - 20 9 (18)
21 - 30 7 (14)
" above 30 5 " (10)

below 15 22 (44)

16 - 30 9 (18)

31 - 45 3 (6)

46 - 60 7. (14)

above 60 9 (18)
____ Total T T T e T

Time +taken by different subjects to reach their Place

of work varied from 15 minutes to B0 minutes.
4.4 Dietary habits and éctual food intake of respondents

Dietary habits of +the respondents in relation to

dietary practice, frequency of meals, habit of taking food



between meals, type of food taken, food preferences of the
individual, habit of eating outside the home, frequency of use. of

various foods were also assessed.

4.4.1 Food habit of the respondents

Aﬂ enquiry into the eating habits of the respondents
under study showed that 98 per cent were non vegetarians and only
2 per cent were vegetarlans. Among the non-vegetarians 3 members
were found +to wuse milk, fish and meat but no egg. Table 27

represents the main food habit of the respondentst

Table 27 Main food habit of the respondents

Food habit No (%)
Vegetarian T 2
Non vegetarian 49 a8

‘Total T 50  (100)

TRl v e e e e e e e et e e e e T R A e e e S St el e e e S S T . Rk A v T . ————— e m—

4.4.2 Meal frequency of respondents

xS

On assessing the meal frequency patterns of the‘

respondents, it was found that a three meal pattern, consisting
of breakfast, lunch and dinner was followed by 90 per cent of the

respondents, while 10 per cent of the respondents followed a four

meal pattern with an additional tea in the evening.



Table 28 Meal frequency of the respondents

Meal frequency No (%)
Three meals a5 %
Four meals 5 10
Total . 77777 s 100

4.4.3 Eating habit and type of food taken by the respondents

Table 29 Eating habit of respondents in between major meals and
the type of food taken.

Yes No Total
Habit of taking food .
in between major meals 15 35 50
(30) (70) 100
Type of food eaten Tea Tea & Total
Snacks
(5) 10 15
(33) (67) 100

£.4.4 Frequency of eating outside the home and type of food

taken by respondents

All the 50 respondents were in the habit of taking 3

meals of the day from the factory canteen. Other members of the
family took the regular meals from their homeS» Over and above

this' 56 per cent of the respondents reported that they had the



habit of taking food out slde the home as detalled below. The
frequency of eating outside the home showed a wide range;only 18
per cent +took food dally from outside, while 32 per cent took
food on a weekly basis. However 43 per cent of the subjects took
food from outside only occasionally. Among those, who had the
habit of eating outside, 61 per cent took lunch, while 25 per

cent took non-vegetarian especially chicken and 14 per cent +took

break fast dishes.

Table 30 Frequency of eating outside and type of :foods eaten.

....-...-...-____._._—__-.—___...._—.__..-—__.....—.-.__._._-—___--.——_....—___.-._.—_.——___.____.-.-__

Frequency Distribution of respondents
No. (%)

baity T s s

Weekly 8 (32)

Monthly 2 (7)

QOccasionally 12 (43)

Toral T T ooy

Types of food items eaten No. &

Break fast s s

Lunch 17 (61)

Non-vegetarian dishes alone T (2b)

Towar T T ooy

4.4.5 Frequency of use of varlous food ltems by the respondents

As all the respondents were the permanent employees of

Hinustan Latex Limited, they used to take +the standard food



9)

served +to them from £he factory canteen three times a day. So
the frequency of use of various food items by +the respondents
showed a deviation from the family pattern, in the use of various
food items. ... The details pertaining to the frequency of use
of various food items by the respondents were collected and
presented in Tab}e Jl. Detalls of one week’s menu is presented

in Appendix VII .



Table 31 Frequency of use of various food items by the
respondents '

Food items Daily 3 times 2 times Once in Occas- Never
a week a week a week sionally

Cereals b0(100)
Pulses 50(100)

Greenleafy 13(26) 37(74)
vegetablesa

Other vege-
tables b0(100)

Roots and
tubers 18(36) 5(10) 27(564)

Fruits 11(23) 33(é6) 6(12)

Nuts/0ill seeds
(Coconut) 50(100)

Milk 50(100)

Milk products 28(58) 16(32) 6(12)

Fat/oil 50(100)

Sugar/jaggery 50(100)

Egg _ 34(68) 6(12) 6(12) 3(8)
Meat 37(74) 12(24) 1(2)
Fish 44(80) 6(12)

Beverages 50(100)

Processed foods 32(64) 18(36)

_...___...__.-.__._-_._—.—...__......__-—...__.....___..___.-..._—._.__—-..—..—-..___-_.__—_.___..._—._.__-.._

Flgures in paranthesis indicate pPercentage

Frequency of using different food items may indicate
the nutritional adequacy of a diet. As it may be seen from the
table 31 food groups like cereals, (rice and wheat) other

vegetables, coconut, milk, fat/oill, sugar formed essential part
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of their regular’ ménu, of all the respondents. The respondents
also had the haﬁit of taking tea with milk 4-5 times a day. Milk
ﬁroducts like buttermilk and curd were included in their diét,

mostly on alternate days.

Different types of pulses contributed to6 the major
share of their protein intake and it was found that pulses were
included in their meﬂu at least three times a week. The commonly

used pulses were blackgram, bengalgram, redgram and green gram

and dal.

Roots and tubers like potato, yam) colocassia, carrot
were included in their diet on a weekly basis. At least 54 per
cent of the respondents consumed roots and tubers once in a week.

Some persons had an aversion for potato as they beliéved that it

had the tendency to produce gas and thereby gastro intestinal

discorders.

Commonly used leafy vegetables 1like cabbage and
amaranthus were included in their diet on a weekly basis. 74 per
cent of the respondents included leafy vegetables at least once
in é week.

Among the 50 respondents, 68 per cent used to take egg

d times a week and 6 per cent never used eggs. HNone was found to

use egg daily.

Non vegetarian foods 1like meat and fish Wwere not

included as a regular item of the daily menu served from the

3
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factory canteen. Such dishes like beef curry.and fish curry were
supplied as a specizl dish on extra payment. Hence 74 per cent
used to have meat only once in a week, while 24 per cent used it
only occasionally. Two per cent reported that they never
included meat in their diet. But fish was used by 88 per cent of
the respondents three times a week and this may be because it 1is

comparatively cheaper than meat.

Processed foods were found to be least used by all the
respondents, as 64 per cent were found to ‘have used it
occassionally, while 36 per cent never used any processed foods,

prurchased from shops.
4.4.6 Actual food intake of the respondents

Actual food intake of the respondents were assesed by
one day weighment method. This method enables to determine the
quality and gquantity of foods consumed by an individual and to
locate aaequacy and Iinadequacy. From the Qata obtained by
welighment method the raw equivalent of the foods consumed were
computed. The nutritive value of foods consumed were calculated
using the food composition tablés as given in the Nutritive wvalue
of 'Indian Foods (1989). The nutrient intake thus obtainod was

compared with the RDA (ICMR, 1981).



Table 92 Mean food intake of the respondents per day

Food Group RDA* Amount Percentage
consumed of RDA
(gms)
Cereals b2o 474.52 891.25
Pulses 50 68.8 117.60
Leafy vegetables’ 40 48.3 120.75
Roots and tubers 60 63.12 88.5
Other vegetables 70 117.32 167.6
Fruits NR 19.4 ' -
Egg NR 17.6 -
Fish ana Meat NR 58.3 -
Milk and products 200 300.4 150.2
Sugar/Jaggery . 35 - 30.6 87.42
Fat and oil 45 44.386 98.5
* ICMR (1981) RDA for moderate worker  NR = Not Recommended
Among the varlous food 1itemsa consumed by the

respondents, +the intake of pulses, leafy vegebtables, other
vegetables, milk and producta far exceeded the RDA. They
conéumed 17.6%, 20.75%, 67.6% and 50.2% above the requlrements
suggested by ICMR (1981) for moderate male wprker. The
percentage of RDA met wlth respect to cereals was 91.25 per
cent, where as consumption of sugar/Jaggery and fats and oills

were B7.42 and 98.5 per cent of RDA respectively.



4.4.7 Visible and Invisible fat intake of respondents

While collecting the detalls of actuwal food intake,
special emphasis was given to collect particulars re;ated to fat
consumption. The data pertaining to visible fat intake,
invisible fat intake were calculated from the daily food pattern
inorder to find out the total fat intake, since 1t has been
reported +that, +though fat intake in Keralaltes are at a lower
range compared to populations from other states, then intake of
invisible fat 1s relatively high, and that they have an influence
on the bloecd lipld profile. Table 33 presents th; visible and
invisible fat intake of the respondents. It was found that the
visible fat consumption varies from 16 to 81 g per day, so also
invisible fat consumption also showed a wide range varying from
21.9 +to 96.9 gms. The mean intake of invisible fat was 56.4 +

2.8 g per day and was higher than the mean intake of visible fat

which 1is 45.2%+ 1.85 g per day. Thus it could be seen that the

mean intake of fat was 101.64 g per day.
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Table 33 Visible and Invisible fat Intake of the Respondents

51.No. Visible Invisible 51.No. Visible Invisible
' fat fat fat fat
(gms) (gms) (gms) " (gms)
(1) 34 37.4 (26) 64 84.9
(2) 38 24.9 (27) 50 21.9
(3) 16 53.1 (28) 48 51.5
(4) 37 62.6 (29) a7 62.6
(5) 42 80.8 (30) as 75.1
(8) 43 86.9 (31) 42 B4-0
(7) 46 80.4 (32) 59 38.9
(8) 61 45.8 (33) 61 53.3
(9) b2 62.8 (34) 81 40.0
(10) 38 56.6 (35) 54 72.1
(11) 51 42.9 (36) 25 55.9
(12) 41 28.7 (37) 36 52.0
(13) 47 50.8 (38) 38 48.3
(14) 45 6.6 (39) 45 78.0
(15) 36 42.9 (40) 70 96.9
(18) 50 45.1 (41) 70 44.8
(17) 30 64.8 (42) 32 40.2
(18) 51 69.3 (43) 38 86.6_
(19) 46 54.3 (44) 39 57.58
(20) 57 33.8 (45) 42 84-.0
(21) 58 36.1 (46) 30 66.1
(22) 33 22.2 (47) 42 22.7
(23) 35 80.1 (48) 23 28.5
{24) 43 54.0 (49) 62 30.6
(25) 33 T4.7 (50) 71 88.4
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As the invisible fat intake was found to be higher than
the visible fat intake, contribution of invisible fat from
different sources of food was calculated and are preéented in
Table 34.

Table 34 Contribution of various dietary components +to +the
invisible fat content of the diet

-__._—._.-_._..._-..—_-..__—_......_-.._..._._-.—...._.__.____.__._-_—_-_—_-..—__._..____._._.-._-_-._-..-_._—.

Food item Mean Invisible fat
Amount consumed _ content
(gms) (gms)
Cereals 474 52 2.2

o
o
—
tn
o
4]
o,
[w]
8]
(o]
o
w

-Leafy vegetables 48.30 0.4
Roots and tubers '53.12 0.2
Other Qegetables 117.32 0.9
Fruits 19.40 0.6
Egg 17.60 8.1
Fish and meat 58.30 3.5
Milk 300.40 13.7
0il seeds (Coconut) 73.70 26.4
e S e

e ——

The above results indicate that the contributién of
invisible fat was highest from coconut kernel (26.37 gm) followed

by . milk (13.7 g) egg (8.1 g) and flesh foods (3. egm). The

calorie requirement of the' subjects are met due +to +the high

intake of fat as it adds to the calorie density.

il



4.4.8 (Caglorie intake of the respondents

Calories supplied by fat (from both wvisible and
invisible) was calculated. Detalls pertaining to the ' average
calorie intake of the respondents from different sources are

presented 1n Table 35.

Table 35. Dally calorie intake of the respondents

T e LA 8 S h o — W N S A R At dm b b b e - e = —m W T " 7 M= S A e A el e e

Nutrients Mean + SE
Total calories J7565.56+548.96
Calories supplied by fat 914,96

Fat calories as percentage
of total calories 24.356

It could be seen that fat contributed 914.78 calories
on an average to the total energy intake, which accounted to be
24.35 per cent of the total calories. It was found that the

energy intake of the respondents met 30.6% above RDA.
4.4.9 Mean nutrient intake of the respondents

Nutrients supplied by the daily meal was calculated
from the actual food intake using the food composition +table,
(Butritive value of Indian Foods. 1989). The mean nutrient

intake of the respondents per day is presented in Table 36.
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NHutrients RDA Amount Percentage
consumed of RDA

Protein (gm) oo 93.6 + 2.8 156

Carbohydrate (gm) 516.0 +12.4

Visible fat (gm) 45 45.2 + 1.8 100.4

Cholesterol (mg) - 196.68

Iron (mg) 25 26.2 + 2.8 105

Calcium {mg) 400 899 +65 224.75

Ascorbic acid (mg) 40 68 +10 170

The nutrient intake of the respondents indicate .that
the diets are rich in protein, caléiﬁm and ascorbic acid. The
intake of protein, calcium, ascrobic acid and Iron met 56%, 124%,
70% and 5% above the requirements suggested as RDA. The mean
fibre content of the.diet was found. to be 8.497+0. 36 gms. while

1t was found to supply 196 mgs. of cholesterol.

4.5. Energy requirement, intake and expenditure of +the

respondents

Storage tiglycerides in the adipose tissue is dependent

upon +the balance between énergy expenditure and energy intsake.

The major factor explaining individual differences in energy

expenditure is the level of physical activity and a 1low energy
expenditure will increase the probability of being in positive
emergy balance for » Eiven energy intake. So +to find
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out- the energy balance, the energy intake, requirement as per
body weight and expenditure of the subjects were also determined,

and compared with the RDA for moderately active men .
4.5.1. Energy requirement of the respondents

Energy requirement of an individual is the levei of
energy 1intake from food, that will balance energy expenditure,
when the individual has a body size and composition and level of
physical. activity, consistent with long term good health and
that will allow for maintenance of economically: necessary and

soclally desirable activity (ICMR 1992).

The energy requirement of the individualSaccording +to
body weight is presented in Table 39. As revealed from the Table
39, - the energy requirement_of the individuals as per body welght

ranged. from 2578.78 to 3115.24 with a mean value of 2888.43 Kilo

calories.
4.5.2 Energy expenditure of the respondents

For calculation of total energy expenditure, as a first
step, the work schedule of the respondents over a period of 24
hours, was recorded and time spent for ocecupational and non-
occupational activity and sleep were multiplied by BMR- units

(for moderate activity) and were totalléed up, as suggested by

ICMR (18990). Details of energy expenditure according to activity

is presented in Table 38.
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Table 37, represents the distribution of respondents
according to ﬁheir dally energy expenditure pattern. It was
observed that, 1; per cent spent less than 2700 Kilocalorlies per
day for their daily activities, and 46 per cent of the subjects
spent 2701 +to 2800 kilocalories per day. Highest energy
expenditure,which was greater than 2900 kilocalories was observed

only among 12 per cent of the subjects.

Table 37 Distribution of respondents according to the daily
energy expenditure pattern

Energy Details of respondent

expenditure e e e e e e e e T ST T T T T
(Kcals) No (%)

2600-2700 7 (14}

2701-2800 28 (56)

2801-2900 2] (18)

2901-3000 B (12)



Table 38 Energy balance of the respondents

Requirement Expenditure Energy Percentage Deviation RDA for
according to according to intake of RDA met (intake- moderately

Body weight activity expendi- active men
ture)
1. 2928.80 2784 2707.8 94.18 ~76.2 2875 Kcals
2. 2659.62 2844 2816.9 97.97 -28.1
3. 2825.30 - 2784 . 1933.56 67.25 -850.5
4. 2825.30 2844 3517.6 122.35 673.6
5. 2783.88 2844 4251.8 147.88 1407.8
6. 2825.30 2784 3486.5 121.26 702.5
7. 2825.30 2964 2831.7 98.49 -132.3
8. 2990.98 2784 3169.4 110.24 385.4
9. 3037.82 2820 3315.0 115.30 495.0
10. 2659.62 2784 3219.7 119.89 435.7
11. 2783.88 2844 29563.2 102.72 109.2
12. 2846.01 2784 2924.2 7:101.71 140.2
13. 2949.56 2784 3b42.7 123.20 758.7
14, 3115.24 2640 3002.0 104. 40 362.0
15. 2701.04 2844 3083.5 107.25 239.5
16. 2804.59 . 2640 3363.8 117.00 963.3
17. 2783.88 2760 3186.56 ilO.BO 426.5
18. 3032.40 2784 3634.5 126.40 850.5
19. 2928.85 2904 3316.3 115.34 412.3
20. 3032.40 2784 ‘ 3418.9 118.91 634.9
21. 2638.91 2664 2873.0 99.93 208.0
22, 2825.3Q 2724 2722.8 94.70 ~1.2
23. 2866.72 2676 2683.0 93.32 +7.0
24. 2638.91 2724 3368.0 117.14 644.0
25. 2990.98 2904 3107.0 108.06 203.0
26. 3114.10 2724 4150.8 144 .37 1426.8
27. 2970.27 2760 3112.86 108. 286 3bz2.6
28. 3094.83 2760 3135.86 109.06 375.6
29. 2804.59 2784 3517.6 122.35 733.8
30. 2783.88 2904 2617.2 91.00 ~-286.8



lo3

Requirement Expenditure Energy Percentage Deviation RDA for

according to according to intake of RDA met (intake moderate
Body weight activity expenditure) a;Zive
J1. 3094.53 2784 3335.1 116.00 551.1 2875
32. 2804.563 2724 2958.9 103.96 264.9

33. 2783.88 27860 3403.8+700% 8.39 643.8

34. 2949.56 2904 3868 134.53 964.0

35. 2949.56 2784 2757.0 13067.00 8973.0

36 3115.24 2784 2671.5 92.92 -112.5

37. 3073.82 2784 3139.4 109.19 355.4

38. 2892.56 2664 2570.5 89.40 -93.5

39. 2659.6 2724 3740.5 130.10 1016.5

40 2b576.78 2640 3828.2 133.15 1228.2

41. 2743.4 2784 2562.8 89. 40 -221.2

42. 2743.4 2640 3295.5 114.62 665.5

43. 2908.14 2964 J204.2 111.45 240.2

44. 3011.69 2696 3336.0 116.00 540.0

45. 2846.00 2784 33356.1 116.00 567.1

46 3115.24 - 2844 3306.5 115.00 462.5

47. 2866.70 2844 2799.6 2737.00 -44 .4

48. 3115.20 2784 2718.7 94 .56 -65.3

49, 2663.20 2784 3074.9+700% 106.95 290.9
i?;-???Q;??---E?Ei _______ ggog.o _ 146. 40 1365.0

w Energy supplied by alcochol

4.5.3 Distribution of Respondents on the basis of Deviation from

actual requirement and RDA for moderately active men

Deviation from energy intake and expenditure was

worked out. From +the above figures the extent of deviation

expressed as percentage deviation from requirement and RDA was

calculated and are pPresented in Table 39,



Table 39 Distribution of respondents on the basis of deviation
from their actual energy requirement and RDA.

Energy Distribution of respondents according to
2§;i22i23 in B;;l;;;;;_;;;;_;;;;;;- Deviation from RDA
percentage requirement according (for moderate wor-
' to body weight king men)
< -30 1 (2) 2 (4)
-30 - -10 8 (16) 8 (16)
-9 -1 2 (4) 2 (4)
1.1 - 5 3 (6) 2 (4)
5.1 - 15 13 (26) 13 (26).
15.1 - 30 15 (30) 15 (30)
30.1 - 45 15 ¢10) 156 (10)
above 45 | 3 (6) 3 (6)
Total s0 (100) 50 (100)

—__—....___.__.-_—-_..__—.__.__—_._._-._..._-___._—._-._...__.__.__.._—.__.__-.-.-._-...-_.__.——.__—__.

As it is seen from the table 39, 24 pef cent showed

a negative deviation ranging from 1 - 30 per cent, which reveals

that  they spent more energy than Recommended Dietary Allowances

(RDA) for energy intake, where as 78 per cent of the respondents

showed a positive deviation ranging from 1-50 per cent, which

shows that 78 Per cent spent less energy when compared with RDA

for moderately activemen.

On assessing the deviation from energy requirement

according to body weight it was found that 22 per cent spent more
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energy- than their réquirement. 76 per cent of the respondents
showed a positive deviation from energy requirement expressed as
percentage, ranging from 1.1 to 50.57 which shows that they are
in a positive energy balance. 30 per cent of the subjects showed
a positive deviation ranging from 15-30 per cent both from energy
requirement and RDA, and 10 per cent showed a positive deviation
ranging from 30-45 perlcent both from energy requirement and RDA
while 6 per cent of the respondents showed a positive deviation

of more than 45 per cent, from RDA and requirement according to

body weight.
4.6 Blood Lipid Profile of the respondents

To find out +the blood lipid profile total
cholesterol, triglyqeride, HDL cholesterol, LDL cholesterol ' and
VLDL cholesterol of +the bloocd samples collected . from 15. .
respondents were measured and the values are presented in Table

40 and 4.



Table 40 Distribution of pespondentsa

Profile

according to Blecd Lipild

Total cholesterol (mg/100)
Below 220

220 - 240

above 240

Total

Triglyceride (mg/100 ml)
Below 100 -

101 - 200

above 200

Total

FDL—Cholesterol

30-55 mg (100 ml)

above 55

Total

LDL-Cholesterol (mg/100 ml)
Below 150

151 - 200

220

150

556

150

15

15

14

15

(47)
(33)

{20

(100)

(60) -
(27)
(13)

(100)

(93)

(7)
(100)

Normal values (Boehringer Mannheim Gmbh, 1580)

Numbers in parenthesis indicate percentage.



fable 4% Blood Lipid profile of respondents

Bl.No, Total Triglyceride HDL-choleaterol LDL-Choiesterol VLEL-Cholesterol Total LDL/HDL ratio Hormal values
Cholesteral Choles-
ag/100 al  mg/100 ag/100 al ag/100 sl ag/100 nl  terol/HDL
1 236 64,80 44,40 178,43 12,9 .29 10 Total cholesterol-220
ing/100al)
2 210 72,90 3900 156,42 14,58 5.30 40 HDL cholesternl
(mg/100n1} 55
3 201 94.75 34.50 159,15 11,35 5.80 4.4 LOL cholesterol
(ag,100a1}-150
4 206 59,45 18-00 156, 11 i1.89 5.40 1.1 Triglyceride (mg/100al)
~150
|
5 249 100-00 34-00 195.00 20.00 1.30 9.7 Total cholesteroi/HOL-C
' ratio - 3.8
b 229 B3.78B 42.45 149,80 16,75 5.30 40
7 .158 fo1,00 31-00 106,80 20.20 3.90 3.1
B 277 218,90 47,04 ig8, 18 43,79 M
9 | FM 159.40 32.23 128.90 31.69 5.90 3.9 LDL Cholesterol /HOL
Cholesteral ratio 2-4
10 130 64,80 B.40 93.60 12.94 5.50 A0
s
i1 23 243-00 58+00 126,40 4B.60 4.00 2.1
12 208 59.45 39.20 156.90 11.89 5.30 490
13 231 §7.00 A3:00 174,60 13.40 3.30 40
14 235 62.16 44.5D 178.04 12,43 5.20 4.0
13 245 108.10 .76 178,45 21.482 5.40 3.9
fean  216,249.20 101.44414.80 39,70:2.04 156,2047. 46 20+2.95 5.5 3.9
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4.6.1 Blood lipid profile of the respondents

The ;esults of the blood analysis showed that the total
cholesterql level of the respondents ranged from 158 to 279 with
the mean value of 216.2 + 9.2 mg/100 ml which is bgiow thel norml
level. As it may be seen from the table 40, only 20 per cent had

total cholestercl level higher than the normal value.

As presented in Table 41, the triglyceride levels of the

respondents ranged from 56.75 +to 218.9 with the mean value of
101.44+14.80 mg/100 ml. The mean value of the triglyceride level
was much below the ﬁormal value, Only 13 per cent had

triglycerlde levelshigher than 200 mg per 100 ml.

HDL-Cholesterol level of the respondents ranged from 23.4
to 58 mg/100 ml. The mean value ﬁas found to be 39.7 + 2.04
where +the normal being 55 mg/100 ml. 893 per cent of the
respondents had the HDL-Cholesterol level: ranging between 30-55
mg/100 ml.

LDL~-Cholesterol level of the respondents ranged from 93.6
to 185 mg /100ml with the mean value of 156.20+7.468 where the

normal being 150 mg/100 ml. 73 per cent of the respondents had

LDL~Cholesterol level ranging from 151-200 mg/100 ml.

The ratio of total cholesterol to HDL Cholesterol - was
found to range from 4.0 to 7.3 with a mean value of 5.45 + 2.95
which is higher than the normal value of 3.8. All persons except

one had the Total cholesterol toc HDL-Cholesterol ratio‘more than

i
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5. The ratio of Total cholesterol to HDL-Cholesterol is found to

be good predictor of risk for CHD, the desirable ratio being 4.5.

The ratio of LDL cholesterol to HDL-Cholesterol was found
out, and the mean of the ratio of LDL Cholesterol to HDL

Cholesterol was 3.9 where the desirable ratioc is between 2-4.

4.7 Association of dietary and non dietary factors to blood
lipid profile

Correlation analysis of the data was done to find out

the assoclation between

4.7.1 Personal characteristics and blood lipid profile

4.7.2 Anthropometric characteristigs and blood 1ipid profile
4.7.3 Dietary correlates of fat intake
4.7.4 TFood intake and nutrients supplied to the blood 1lipid

profile

4.7.5 Possession of coconut cultivation on the household

consumption of coconut kernel and oil

Personal characteristics of the respondents like age,
food habit ie (vegetarian or non vegetarian), habit of taking
exercise in relation +to the duration of exercise, habit of
consuming alcohol in relation to quantity of alcohol consumed,
smoking habit in relation to the number of cigarettes smoked were
correlated with various blood 1ipid fractions to find out +their
relationship. As evident from Table 42, food habit of +the
respondent showed a highly significant positive correlation

(0.6464) with the cholesterol fraction, and also a significant



positive correlation was observed with the HDL -~ Cholesterol
(0.5506) and LDL - Cholestercl (0.59980). But an insignificant
negative correlatlion was observed between the . food habit and

the triglyceride level.

Duratlion of taking exercise showed a highly Bignificﬁnt
correlation (0.888) emphasising a direct relationship between
duration of taklng exercime and the HDL - Choléeaterol levelas in
blood. An insignificant negative association was observed

between the duration of exercise and other 1lipid fractions.

The quantity of alcohol consumed also showed a
signiflicant positive assoclation with the total cholesterol level
of the blood, {0.5892), But no significant assoclation was
observed between +the aquantity of alcohol consumed and the
triglyceride level, HDL cholesterol, LDL cholesterol and VLDL-
Cholesterol level of the blood.

The number of cigarettes smoked by the respondents also
showed a highly significant positive correlation with

triglyceride 1level, HDL cholesterol level and - VLDL cholesterol

levels (0.8259, 0.6684, 0.8263) respectively. However the age of

the respondents were found to have no significant ' association

with the blood lipid profile.

g



Table 42 Carrelation between the personal characteristics and blood lipid profile

Currélation toefficient (r)

A St Ak b ok ek e oy gy Y B M . = . o S P S e Tt e SR R N TR R B T EE oy e e i b N At Bt AR A . S S W S e e e e et S Y T M W A o A Al ey o e oy e e e A e S

Personal Cholesterol Triglycenide HDL-Cholesterol LDL-Cholesternl VLDL Cholesterol
characteristics (mg/100ml1) {ag/100 ml) (mg/100 ml) {(mg/100 ml) (mg/100 ml)
i. Age 0,0281 0.4920 0.2693 0.2343 0,4918
2. Food habit 0.6464%%  0.1708 0.5506" 0.5990" 0.1725
3. Duration of exercise 0.1521 0.2931 - o.ss8*! . 0.0470 0.2939
4, Buantity of
alcohol consumed 0.5992* 0.4314 0.4524 0.4439 0.4304
5. Nuaber of
cigrettes saoked 0.4B75 0.8259** 0.6684%% 0.0904 0.8263%*

significant at 3 per cent level
significant at 1 per cent level



Table 43 Correlation between anthropometric characteristics and blood lipid profile

Correlation coefficient (r)

S S ————————————— P AP e Rl 8B el E itk e

Anthrompometric Eholesterol Triglyceuide HOL-Cholesterol LDL-Cholesterol VLDL Chelesterol
measurements (rg/100m1) (mg/100 i) (ag/100 ml) {ag/100 nl) {ng/100 ml)

I Weight  -o.0re8  o.oses  o.30a7  -o.2124 0.0889
2. Height 0.0440 0.0605 0.0909 -0.0083 0.0600

§. Body Mass Index -0.1613 0.0407 0.31564 -0.3020 0.0397

4, Abdominal girth 0.1464 0.3049 0.2183 0.0002 0.3044

5. Skinfold thickness 0.0435 0.5344% 0.06358 ©0,17481 0.5379

6. Midupper arnm
circumference 0.0275 0.14679 0.134%5 -0.0691 0,1704

- . oy o i " o S Tt T T . T T o o e o o o e M o e e e A A A e i A T S G T e el S S S S S

significant at 5 per cent level
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4.7.2 Aasociation between anthropometric characteristicns and

blood lipid profile

Anthropometric characterlstics of the respondents like,
weight)height, Body Mass Index (BMI), abdominal girth, skin fold
thickness and midupper arm circumference of phe respondents were
- correlated with the blood lipid profile. Skinfold thickness of
the respondents showed a positive significant associatioﬂ with
triglyceride levels (0.5344) and VLDL cholesterol levels (0.5375)
in blood. But no significant asscciation was observed between
height, weight, BMI, abdominal girth, midupper arm circumference

t6 any of the blood lipid fractions.

4.7.3 Dietary correlates of fat intake

Energy, carbohydrate and fiber content of +the diet
showed a highly significant positive association with grams of
total visible fat intake (0.7259**, 0.5768%, 0.6961**). But a
insignificant negative association was observed between the
protein content and invisible fat intake (-0.0192). But mosat
nutrients, Protein, fiber, energy, carbohydrate'(0.1218, 0.0659,
"0.0463, 70.1897) showed an insignificant association with grams
of visible fat intake.

4.7.4 Food intake and nutrients supplied to the. blood lipid

profile

Association between the consumption of wvariocus food

items like cereals, pulses, leafy vegetables other vegetables,



Table 44 Correlation between the food intake and nutrients obtained

Correlation coefficient (r)

---—-—-——————__-..__-_——_..—————-..--————_______—-..—_——---..-.--—_—-———————_...-..-.....---—_—---

Food items Protein Invisible fat  Fiber Carbohydrate Total energy
{. Cereals . 0,2522 0,1075 0.0801 0.2913 -0.2103
2. Pulses '0.2925" 0.2314 0.0294 0.1121 0.0335
3. Leafy
vegetables =-0.0210 -0.0047 0.2495 0.2687 0.2696"
4, Other .
vegetables -0.1506 -0.0884 0.3807%* 0.1678 0.0114
5. ARoots and . -
tubers -0.1149 -0.2404 -0.0286 -0.0658 0.1645
6. Milk 0.3109* 0.2404 0.0834 0.2088 -0.1259
7. Meat 0.1408 -0,0252 . 0.2573 0.0753 -0.0229
8. Fish 0,5532%* 0.0339 0.0009 0.0567 0.1180
9. Egg 0.3556*% 0.0370 -0.3152 -0.2443 0.0884
10. Sugar 0.3218% 0.1143 0.0454 0.2098 -0.0879
11. Coconut -0.0394 0.5813** 0,4273%* _ 0.3815"" 0.1138
12, 0il/fat 0.2868 0.1006 0,2739*% 0.2290 0.2403
13. Fruits -0.2139 00,3404 0.0635 -0.0578 ~0.0704

e o e . = ) Y T A A T A o = ) bk s At S o 8 e = D N S <SSR S SRR S S

* Significant at 5 per cent level
Significant at 1 per ceat level
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roots and tubers, milk, meat fish, egg, sugar and coconut kernnal,
oil/faﬁ and fruits, to their nutrient contribution was worked ocut
and presented in Table 4#. As it may be seen from the table 44,
the protein content of the diet showed a highly -  significant
positive association with +the intake of fish (0.5b32), ' egg
(0.3556) milk (0.3109), pulses (0.2925).

Consumption of coconut kernel showed -1 highly
significant positive correlation (0.5813) with the invisible £fat
content of the diet and a highly significant positive correlation

was observed between the intake of coconut kernel %o the fibre

content (0.4273) and to the carbohydrate content of the diet.

Association between the percentage of energy supplied
from different nutrients to the blocd lipid profile was found
out and presented 1n Table 45, A significant positive
association was observed between +the percentage of energy
supplied from invisible fat and the +triglyceride and VLDL-
cholesterol levels. But no signiflcant assoclation was observed
between the percentage of energy supplied from protein,
carbohydrate and visible fat to the blood 1lipid profile, ie,
total cholesterol, friglyceride, HDL, LD, YVLDL-cholesterol
leveis. But an insignificant negative association was observed

between +the visible fat concentration to the triglyceride and

VLDL levels.
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Table 45 Correlation between the percentage of energy derived froe nutrients and bloodlipid

profile
Correlation coefficient (r}
Nutrients Cholesterol Triglyceride . HDL-Cholesterol LDL-Cholesteral VLDL-Cholesterol
(mg/100 ml) (mg/100 al) - {ng/100 ml) (rg/100 al) (ag/100 ml)
1. Protein 0.2258 0.0806 0,2543 0.1780 0.0813
2. Invisible fat 0.3932 0.6193% 0.4009 . 0.1293 0.6167"
3. Carbohydrates -0.1400 -0,1873 -0.0103 -0.1194d -0.1841
4, Visible fat 0.1433 -0, 0580 0.1724 0.1333 -0.0582

—___...-__---.__-————___-......__..._-_______-—_-....--_-————.._-...-..--..__-—__-—-_.---—_—-_—_--———.-_.--____-—-_—___--

* gignificant at 5§ per cent level



Association between food intake and various blood 1lipid
fractions like cholesterol, triglyceride, HDL, LDL and VLDL were
found ocut. (Table 46). A highly significant negative association
was observed between the consumption of fish and 'triglyceride
levels (7 0.6015) as well as VLDL levéls (70.8011). But no
significant association was observed between any other food

groups with that of blood lipid profile.
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Table 46 Correlation between food intake and blood lipid profile

___....__——__-——_—_———_-..—-.-—...———_——....—---———-——-.__....._._-__----.--————._---——..--—-__——...o..-—-----_-—

_-—__———-_.___——____--_.-.—..----..___...-----————_—_...____._.——_-.-....--—--——_____.--...———__-...-.—.._-——___-

(1} Cereal 70,0003 ~0.0243 0.1827 T0.0407 0.02544
(2) Pulses 70,0490 70,0892 T0.1092 0.0045 “0.0914
(3) Leafy _ _
vegetables 0. 0741 0.2328 £ 0.2338 0.2476 0.2349
(4) Other ) _ ) }
vegetables 0.3749 0.1090 0.4385 0.3856 0.1075
(5) Roots & ) )
Tubers 0.0246 0.0715 0.2636 0.0108 0.0684
(6) Hilk T0.4383 70.2008 70.2773 70,3850 T0.2001
(7) Meat 0. 0685 0.2334 70,1129 70.0228 0.2349
(8) Fish 0.0122 "0,6015" 70,0842 0,2772 “0.6011%
(9) €qg 0.0641 70.3203 0.0889 0.1814 70,3215
(10) Sugar 70,3603 “0.1888 T0,3197 70.2822 T0.1892
(11) Coconut _ _ _ _ _
kernal 0.3909 0.0811 0.1449 0.4103 0.0806
(12) hil ~ 70,0532 ©0.2964 0.0327 0.0431 ~0.2988
{13} Fruits 0.1110 70,1408 0.1112 0.1701 70,1408
(14) Fiber T0.4674 T0.1446 T0.4320 70,3999 T0.1422

= Ak i . T o T e = e e e S S R o el = R A e S e e e e S SS R S

# Significant at 11 level
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4.7.5 _ FPossession of coconut cultivation and the household

consumption of coconut kernel and oil

An 1increasing tendency to use more cqconqt kernel and
coconut oil was observed among those families, which possessed
coconut cultivation. The possession of coconut garden (0.86580)
and a steady yileld of coconuts (0.3001) showed a highly
significant positive association with the number of coconuts used
in +the household for culinary purposes and for oil axtraction.
The quantity of oil used per day also showed a significant
posltive assoclation (0.3279) with that of thel possessiecen of
coconut garden which reveals that the quantity of oil used per
day was hiéh among those who possessed coconut garden. The
number of coconuts used for household consumption showed a
significant positive cofrelation with +the +triglyceide level
(0.5812) -and VLDL levels (0.5828).



DISCUSSION



DISCUSSION

The present study entitled "Dietary habits, fat
consumption pattern and blsod lipid profile of adults engaged in
moderate activity” 1s an attempt to assess the food and‘ fat
consumption pattern of selected moderatively active adult males
in relation to their blood lipid profile. For +this 50 adult
male employees comparable in age and doing moderate activity
were selecﬁed from Hindustan Latex Limited, Peroorkada,
Trivandrum. Their dietar& hab;ts, food and fat consumption
pattern and socio-economic profiles were collected through
surveys. Their nutritional status was assessed through actual

food weighment, anthropometric measurements and blochemical

investigations.

The detalls of +this study are discussed under the
following headings:

I (a) Soclio-economic profile of the families.
(b) Food and fat consumption pattern of the families.
IT (a) Socio-economic characteristics of the respondents.
(b) Anthropometric characteristics.
(c) Personal habits.
(d) Food habits.
(e) Blood lipid profile.

(f) Association between personal charactéristics, foeod

intake and blood 1ipid profile.



I. Bocio-economic profile of the families

Soclo-economic factors have a definite bea;ing on +the
dietary habits of the people and thereby on the dietary intake
and nutritional status. . Derby (1976) reported that among the
various factors affecting the nutritional status of an individual
diet with 1its close associatlion with soclo economle¢ factors
‘emerge as an important force of influence. Devadas and Eswaran
(1988) had opined that food habits of the people depended on
availability of foods and food availabillity was obs;rved to be
influenced by climate, socloeconomic conditions and cultural
environment. Sirshi (1985)‘ suggests +that to  assess the
socioeconomic status, details pertaiping to the type of family,
family size, monthly income and caste are to be ascertained. A=
reported by Rajammal et al (1880) there is an increasing
awareness of the relationship between malnutrition and
socloeconomic factors. Ghosh (1989) reported that social factors
like religion, occupation, economlc status, educaﬁion, bellefs
and culture had important bearing on health. Suter and Hunter
(1980) reviewed that nutritional status was influenced by factors
such as psychological, soclocultural and physlological
influences. Moreover, nutritional status is an indicator of
~soclal well being of a community. 'Baghurst (1994) 118 of +the

opinion that high and low fat consumption in a community 1is

related to soclo demographlic, attitudinal and dietary factors.



. cacuwull on food and fat intake.

Religion and Caste have a profound influence on +the
food habilts particularly in the use of oil, as certain religious
communities were found to use more fried foods and fatty foods.
The present study revealed that 80 per cent of the subjects were
Hindus, and the rest were Christians. Caste wise distribution
showed that 42 per cent belonged to forward class aqd 32 per cent
belonged +to backward class. Persons belonging to scheduled

castes and tribes constituted the remaining 28 per cent.

But in +this study, no significant correlation was

observed between the religion/caste of the respondent and +the
food and fat intake. This is due to the fact that, all +the
responden%s were consuming the same standard food served to them

from the factory canteen, thrice a day.

Area of residence of the respondents is an important
soclal factor to be considered while studying the dietary habits
and fat intake of people, as regional variations have shown to
have a profound influence on food intake, and it holds good with
respect to fat intake too. The particular culinary préctice in a
region are clearly powerful determinants of fat intake even over_

~riding the constraints of income. Mario et al. (1980) are of the

opinion that the urban men had higher total fat and cholesterol



intakes when compared to rural men, who had a high consumption of
carbohydrate, particularly starch. .They further observed that in
the urban areas the daily intake of visible fat ranged between
20-42 g among the middle and high income groﬁps ?hich was much

above the levels consumed by those in rural areas.

In +the present study coconut oll was found to be the
major fat used for cullnary purposes, irrespective of ufban or
rural area of residence, mainly because it is the habitual, and
traditionally wused o1l of the region. Hence mno significant
relationship was revealed between the place of residence of
respondents and their fat intake though 42 per cent of the
subjects were residents 6f urban area. It may be because of the
fact - that even though the respondents belong to both urban and
rural areas they used to take the meals served to them from the

factory canteen, which is a standardised omne.

In the modern era, +type of famlly comes to Dbear

definite influence on food habits. A nuclear famlily wilith lots of
freedom on spending habits and time to take care of the health of
limited members of family, spend a sizable portion of their
budget on food, which 4invariably results in consuming
carbohydrate rich fatty foods. This also results in higher
percapita avallability of food within the family.‘ S0 also in a
nuclear family where the husband and wife work, +they come +to

depend very often on processed foods resulting in a higher intake
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of fatty foods, sinqe majority of processed foods contain fat or

allied substances as a principal component.

Among the 50 famllies selected, nuclear families with
one to four members constituted 34 per cent,while 64 per cent
were extended families and 2 per cent were Joint families with
5-8 members:; The average size of the family was found to be

five., According to Park (1991) the average family size in India

is four.

- The 50 familles surveyed had a total population of 231
members. Age and sex wise distribution of +the .selected
population revealed that 37 per cent were adult males, and 36 per
cent were adult females and the remaining constituted the child
population. The general composition shows that adults
predominated forming 73 per cent and children formed only 27 per

cent. This reflects the changing demographic profile of India in

general.

Park (1891) has reported that tne aemograpnic profile
of India 1is fast changing . and 1is characterised by adult

population forming 60 per cent and young population (below the

age of 15 years) forming 40 per cent.

Staflen et al. (1994) reported +that +transfer of

nutrition habit within the famlily may contribute to the

establishment of a high fat diet. Several studies show a



significant correlation in nutrient intake between parents and

children living in the same household.

Educational status and literacy rate have been proved
to be powerful determinants of nutritional status (Park, 1991) as
it may 1Influence +the awarenass about importance of good
nutrition, which can affeect food cholce. So also those who are
well educated will be placed in higher positions, drawing a good
salary which will increase the purchasing power of the family.

Educational status of the family members other than
respondents revealed that 7.5 per cent of male members as well as
14 per cent of female members were illiterates; however 41.6 per
cent of the male members and 35.71 per cent of the females had
attained college 1level of education. The - literacy rate was

comparatively high among the male’population.

The very state of being employed in productive work
promotes health; it ensures better purchasing power, which allows

flexibility in food choice and better quality of 1life.

The age of the respondents are also such that they are
all young adults. This is the period of life, when one is free

to. choose foods, both from the point of view of health or income.

In this gtudy, Lhe food consumptlon and fab consumptlion
ratterns of +the individuals were judged with the 1ével_ of

education, +to find out whether, the level of education had any



influence on food consumption or fat consumptlion. Though every
-one was aware of the harmful effects of excess consumptlon- -of
fat, and the advantages of vegetable olls, their knowledge gained

through literacy, did not affect thelr food cholce or selectlon
of fat.

All the respondents are healthy and have a steady
income. Hence 1t is natural that thelr educational status or

level of lite;acy did not affect food selection or fat

consumption.

Both economic and nutritional considerations are
relevant to any discussion on fat intake. Income level was found
to markedly influence fat %ntake and also the kind of fat
consumed in all states, as revealed in the diet surveys conducted
by NNMB (1994). Being an expensive food item fat intake 1is
highly subject to income variations. According to Achaya (1987)
the quality of fat consumed clearly parallels the income earned.
He has further proclaimed that the low income group and Lhe
industrial labour class show similarities’ in fat intake, which
could be attri~buted to their comparable income levels. Rise in
income 1is 1likely to lead to greater expenditure on edible oil

purchase. Hence the total family income of the respondents were

ascertained in this study.

The economic status directly or indirectly influences

the purchasing power, standard of living gquality of life, family
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size and pattern of disease and deviant behaviour 1in the
community. Park and Park (1981) reports that Keralites aro

enjoying high standard of living inspite of low percapita income.

The present study revealed that the respondents and
their families had g sizable income. As all the respondents were
permanent employees of Hindustan Latex Limited, they had a steady
supply of money and their monthly salary formed the major source
of income of the family. The personal monthly income of the
respondents ranged from Rs.3000-4000 as all the subjects were of

the same grade, -doing same kind of job.

Most of +the famlilies possessed land, and coconut

cultivation.

Among the 50 families, 16 adult maleg and fourteen
adult females were found to be employed in the family other than
the respondents, and 6.6 per cent of these employed males -and
21.5 per cent of the employed females earned monthly income of
more than Rs.2000. The income earned by different family members

other +than the respondents also contributed to the total family

income.

ﬁigh educatlional status, among the family'members and
the high levels of female literacy rate enabled better placement
of these members in the occupational sector and +to achieve

economic security.



133

Food and fat consumption pattern of the familles

Food consumption pattern of the families re§ealed that
the diets of the members were adequate. Thisicould'be attributed
to the better economic status of all the resbondents, who are
permanent employees of Hindustan Latex Limlited which enabled them
to have a better purchasing power. Furthurmore, .the higher
educational status of the family members, and bet£er exposure to
mass media, might have created greater awareness. Hence they
might be more concerned about the health and nutriticnal status
of +the faﬁily members and this leads them @o and they spent a
sizable portion of thelr income on food, to cater %o the needs of
the family. It was féund that 86 per cent spent 1less than
Rs.2000 - on food per month. But 14 per cent were found to spent
Rs.2001 to 3000 on food. Eight per cent of the total b0 famillies
were observed +to spent less than 15 per cent of +their +total
income; but 70 per cent of the families were spending more +than

30 per cent of their total inceome on food.

However, factors like food preferences, avallabllity of
food 4Aitems.-in the locality, knowledge of nutritional wvalues of
certain food items, relatlve prices of food articles and urgency

of non-food expenses were also found to determine the priorities

in the food expenditure pattern.

All the families were observed to be habitual non

vegetarians with rice as the staple food. NIN (1985). Preet and



Bhavan (1988) and Parvathi and Babitha (1988) found that cereals
especially rice continued to be the major. staple food item among

Scouth Indians.

Rice, being the staple food of Keralites, accounted for
the major expenditure on food. It was found that 27 per cent of
the total income was spent on cereals; mainly rice. Prema and
Menon (1980) in a study in the coastal areas of Trivandrum, found
that 76 per cent of the income is spent on carbohydrate rich
foods. Godawarl et al. (1987) found that around 5Q per cent of
families in Tamil nadu spent 30-40 per cent of their food

expenditure on cereals.

Unlike the earlier studies conducted in Trivandrum
district, in the present study, the famlilles were found to spent
greater amount on fruits, pulses, milk and milk products, meat,
fish, nuts/oll seeds and oll. It was found that on an average,
25 per cent of the total income was spent for purchase of milk;
three per cent on fruits; four per cent on pulses; seven per cent
each on meat and fish; eight per cent on nuts/oll seeds
especlally coconuts; five per cent on oill; two per cent on other
vegetables and one per cent on leafy vegetables. The main reason
for including different food 1items 1in higher amounts in
comparison with other g?gups, in the menu of the famlily members
may malinly be because of the awareness, and knowledgg- about
nutritious and protective foods. lThis could also be attributed

to higher income as well as the influence of income +that 1s



steady and regular.

Protein foods 1like milk, fish and egg were included
frequently, almost on all days, but meat being an expensive food
item was not included frequently in thelr regular menu; they used

it only once in a week or once in a month.

A study conducted in rural areas of Uttar Pradesh
revealed +that +the consumption of pulses and vegetables was
occasional due to ignoranée. Godavari et al. (1987) reported
that in Tamil Nadu, 4 per cent of thé families did not spend any
amount on leafy vegetables and others spent less than 6 per cent
of thelr food expenditure on it. Compared to other states the
expenditure on nuts and oillseeds was higher in Kerala. The same
trend was observed 1n the studies of Sujatha (1990) and Felsy
(1989). This study also is in tune with the above findings as
the families spent 8 per cent of the food expenditure on coconutis

and 5 per cent of their foed expenditure on oil.

Frequency of use of various food items deplcted that
the daily diet in most of the famllies comprised of food articles
like rice, coconut, fish and sugar and beverages like coffee or

tea, pulses, other vegetables and green leafy vegetables,.

Earlier surveys conducted in Trivandrum district among
women from unorganlised sectors found that they consumed pulses,
green leafy vegetables ' and eggs occasionally. The authors
further reported that this might be due to high cost, non'ava}la—

bility and ignorance. (Sujatha 1990). Similar findings were



observed in surveys .conducted in other parts of India.
Consumption of pulses and vegetables was reported to be
occasional in rural households of Uttar Pradesh . (Anonymous,
1987). However, in thelpresent study, it was found that all the
families were consuming an adequate dlet or a balanced diet which
provided 'all essential categories of food, necessary for good
health. However, the food intake of all the famlly members were
not assessed quantitatively because the respondents were found to

take at least three meals, from the factory canteen.

On assessing the food consumption pattern of the
industrial workers, 1leads one to understand +that, growing
urbanisation, braking down of Joint family system, high female
literacy and improved soclo-economic conditions have resulted in
a better standard of living. All the familles were headed by
males, who draw a regular income from thelr employment. All the
employees were also +the beneficiaries of +the co—-operative
society under the factory from where they get food items at a
subsidised rate. Modern nuclear families cater to the food needs
of the individual famlly members rather than that of the Joint
fgmily system. High female literacy, and developments in print
and visual media has helped & lot in creating awareness even

among the poorer segments of rural populatlon, resulting in the
consumption of low cost, but nutritionally rich balanced diets,

thus enabling them to lead a healthy life.
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Aaasensmant. of fat conaumption pattern of the familinag
revealed that 82 por cent used coconut oll aan the main oll for
cooking while remaining six per cent used palm oil and sunflower
oil. As most of thé families possessed coconut gardens, they had
a steady supply of coconut, and +they used +these nuts for
household purposes; kernels in curries and alsc for oll
extraction. This may be the reason for them to use coconut o1l

as the main cooking medium.

In this -study, an increasing tendency +to use more
coconut oll and coconut kernel was observed among families which
possessed coconut cultivation, as coconut belng an important crop

of the homestead gardens of Kerala.

Eventhough G.Pgrcent of the respondents used palm otl,.
or sunflower oil, all the respondents preferred to use coconut
oil as the main oil for cooking because of 1ts acceptable taste
and flavour. Pleasant and famillar taste accounted for 46 per
cent, while ease in availability accounted for 36 rer cent of the
respondents for using the partlcular oil for cooking. This
reveals that, +the selection of o0il seems to be based on sense
appeal, rather +than the price or health benefits. Though much
explanation and controversy had existed, and publicized through
the print and visual media about the use of oils +this literate
mass of Kerala seem to be unaffected and not carrled away by such

attractions. The customary and tradition based use of coconut



0il, especially among the rural as well as the urban famililes
eould _have been stabilized in the recent days becausae of an
influx of information favouring the health attributes of coconut
oil and kernal. This increased use of coconut oll, éoulé also be
attributed +to reduction in price of this oll of preference, as
well as +the non-availability of ﬁalmoil, which was supplied

generously through public distribution system at a subsidised

rate,earlier.

It was interesting to note that all the respondents
were found to use the same kind of oil for the past 8-10 years.
So also'48 per cent of the respondents followed a uniform patterﬁ
in the use of oil, ie., the quantity of oil used per month
remalned more or less the same. The quantity of oil used per
month ranged from 1.700 kg to 8.500 kg with a mean of 3.5b kg.
But 52 per cent of the families took extra quantities of o0ll +to
prepare special dishes to celebrate occasions like birthdays,
anniversaries, marriages and also festivals seasons like Onam,

Christmas, Vishu, Deepavali, Sivarathri etc. and the average

extra quantity of oil used was found to be 1 to 1.25 kgs.

The quantity of oll used was dependent on the total
number of family members and also on the number of coconuts used
for oil extraction. The study revealed that higher the coconut
yield, more was its utilisation with in the household as kernal

as well as for oil extraction. Sixty four per cent of the



selected families had coconut cultivation and the mean coconut
yield was found to be 426 nuts, and on an average 70 nuts were
used for household purposes. (Kernel for different preparations)
per month. So also the average number of coconuts used for oil

extraction was found to be B30 per year.

The above factors, such as higher yvieldand higher
untilisation of nuts for oil extraction might have also led *to

preferential use of coconut oil, mentioned earlier.

Sixty four per cent of the families made use of the oil
extracted from the nuts while 36 per cent of the families were

in the habit of purchasing cooking oil from shops and among these

families 86 per cent purchased o1l on a biweekly basils.

In addition to coconut oll, most of families also used
small quantities of other oils/fats- like gingelly oll,
hydrogenated fat, ghee, palmoil, and sunflower oil. These oils
were mainly used for making certailn special dishes, rather than
for the regular meals; dishes ie, gingelly oil was mainly used
for pickles; dalda for making snacks, ghee for making payasam
etc. and the quantity of these oils/fats used per month ranged
from 100 g to 1000 g depending on certain seasons and occaslons
their purchase was need based. Lessened use of these olls could

be attributed to price, variability in the total family income
and thelr cultural habits.



The average per capita availabilit} of fat among the
family members varied on a wide spectrum, ranging from 13.5 +to
56g with mean value of 29.3 g. The above data on f&t consumption
pattern of families reveals that coconut oil 4is +the oil of
preferencé, and is the basic fat medium used in the households
for culinary purposes. Insplte of this fact, the percapita
intake was found to be about 30 g (visible fat) which 1s below
the standard requirement for fat. It was found that there were
families which had less than 15 g as per capita consumption
level. This lowered intake found among specific families could
be attributed to variations in culinary practices, type of food
that 1s cooked and also food habits. The lowered intake of fat,
by Keralltes in general have been.reported by several workers.
(Karuna 1993, Jyothi léBB). NNMB (1988-90) reported that +the
average fat Aintake among Keralltes is 14 g. Pushpamma et al.
(1982) and Geervani et al. (19B6) have revealed that fat intake

in rural Andhra Pradesh ranged from 10 to 20 g/day.

However, the mean fat intake among the respondents were
found +to be higher than that of thelr famlily members. This 1is=s
because of the fact that the respondents had +thelr +two major
meals from the factory canteen; so also they took tea.and snacks
in between the walor meals, which wore fried iltems. Thus the
mean visible fat intake of the respondents were found to be 45.2
g and the mean invisible fat intake of the respondents were $6.4

g/day.



Culinary practices with regard to cooklng methods
practised by +the families revealed +that &all famllies were
following the traditional cooking methods. Boiling was the mest
commonly adopted method by all th; families for cooking cereals,
pulses, other vegetables, egg, milk and rcots and +tubers.
However, the excess water used for in beiling was reused as soups

or gravies, sc that the nutrients in it were fully utilised by

family members. Only 18 per cent of the familles adopted deep -

fat frying for cooking flesh foods, while remaining 82 per cent
i

resorted to boiling followed by shallow frying. The calorie

density of foods prepared by deep fat frying are high, as the

quantlity of fat absorbed will be more. Hence those who consume

deep fat fried foods would have a higher total fat 1intake, than

others.

The analysis of the characteristic features
of the 50 families +to which the respondents of the study
belonged, revealed that these famillies had a moderate 1level of

income and educational status, and thelr diets were more or less

adequate with respect to thelr composition, with minor
varliations. Their fat consumption however was based on the o1l
available  from the coconut cultivation, and it varled

considerably. However it was interesting to note that, the above

features of the famllies, did not reflect the characteristics of
the respondents, because their food and fat consumption wvaried
remarkably, from that of the family péttern. This was found +to

be different, because, all the variation induced by differences

14>



in thg individual families were nullified by the fact +that the
respondents rarely.shared the home meals, but they consumed the
food served from the factory canteen. Therefore tha
characteristics of the individual respondents were assessed and
analysed in detail to assess the effect of food and fat
consumption on bleoed lipid profilé since +these characteristics
of the respondents and thelr families were found +to move
parallaliy wlthout sequentlial assocliation and also because the
cbjective of the study was to assess +the food and fat
consumption pattern of selected moderately active adult males in

relation to their blood lipid profile.

I1. Soclc economic characteristics of the respondents

All the respondenta selected for the study were betweeon
the age group of 25-40, free of any 1identified disease or
disorders, doing moderate activity for the past 8-10 years,
Majority of the respohdents were Hindus, drawing a monthly income
ranging from Rs.3000-4000. All were moderately educated and most

of +them also possessed technical qualification essential for

their Job.

Baghurst (1994) reported age as a significant factor
determining fat consumption, of men. Swami (1989) reported that
age and welght of the’subject appeared to be related +to +the
development of cardiovascular disease irrespective of the exact

lipid 1levels. But in this study no significant association was
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observed between the age of the subject with the dietary habits
or fat intake which might be because of the fact that all the
respondents working in the factory consumed the same type of food
served +to them. The age of the respondents were also such that
they were all young adults specially selected for the study.
This 1s the period of life, when one is free to choose foods both
from the point of view of health or income. All the respondents
were healthy and had a steady income. Hence it is natural that

thelr income level did not affect their food selection or fat

consumption.

In thls study the food and fat consumptlion pattern
of the individuals were judged with the level of education to
find out .whether, the level of education had any influence on
food consumption or fat consumption. Though all were educated
and everyone was aware of the harmful effects of excess
consumption of fat and the advantages of vegetable fats, +their
knowledge gained through literacy did not affect theilr food

cholce or selection of fat.

This could again be due to the fact that they had no
choice to make, since they all shared the same standard meal
served through the facﬁory canteen during the working hours and
the meal, as well as deep fat fried items were avallable at

subsidised cost, which might be an added attraction in using
these items libernliy.



Anthropemetric characteristics

Body measurements are good indicators of growth and
health status of an individual. Enumeration of anthropometric
measurements revealed that the height of the respondents ranged
from 150 cm to 195 with a ‘mean of 185 cm. Their mean helght was
found to be above the standard height suggested by ICMR (1988)
for a reférence man. These values were also higher than the mean
hetght reported by HNHNMB (1994) for male sluT dwellers of
Trivandrum which ranged between 162.9 to 161.3 for the adult
males belonging to the age group ranging from 256 to 40 years. The
figures reported by NHMB (1994) for males of the age group of 256
te 40 years, for the state of Kerala is between 5.3 to 54.8 and
the respondents were found to have higher values for helght,

when compared to their counterparts.

The welght of the subjects ranged between 51 and 75 kg
and the mean welght was found te be 62.7 kg. which is above the
ideal weight suggested for a reference man (60 kg.) (ICMR 1989).
The body weight of slum dwellers of Trivandrum belonging to same
age group as reported by NNMB (1994) ranged between 57.4 to b54.2
kg. This indlcates that Lhoe reapondoents had highor body wolghls
compared to thelr counterparts. This 1s a reflection of better
nutritional status attributable to the quality of diet that |is

served from the factory.
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This reveals that the subjects selected were normal and
healthy, maintaining a good nutritional status, based on the

above two parameters viz. height and weight.

Body Mags Index (BMI) of the subjects according to ICMR
classification revealed that 2 per cent of the subjects suffered
from severe energy deficiency (CED III severe), while 82 per cent
of +the subjects were found to be normal. However 2 per cent of
the subjects fell into group CED I. Though classiflied as
normal 14 per cent of the subjects were found to have lower body
weight when compared to reference standa;ds where BMI was used as

the criteria to fix up energy deficlency.

The normal BMI levels for adult males are reported +to
be betweenI20—25 (ICMR 1989). Studies conducted by NNMB among
urban slﬁm dwellers in 1993-94 revealed that only 52 per cent had
normal +wvalues in their survey conducted in 10 states of India.
It also reported chronlc energy deficiency among 58 per cent of
males from Cuttuk and 28 per cent in Trivandrum. In a random
sample of the Canadian population surveyed in 1986-30 (Reeder sat
al. 1882) 35 per cent of men had BMI values above 27 kg/mz, in
men, which suggests that a significant proportion of canadian
population was overweight. In USA, 2b.7 per cqnt of +the adult
population (34 million) are over weight, as 15 ﬁillion men have a

BMI values above 27.3 kg/m2 (Kuezmarskl 1992).
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But in this study, all the 5O respoﬁdents selected had

BMI wvalues below 2b kg/rn2 which shows that none were over weight.

Measuremgnt of skinfold thlckness helps to assess the
subcutaneous fat deposits and gives an indication as to how much
energy reserves are available in the body, under thejskin. The
skinfold thickness of all the respondents ranged from 5-7 mm with
a mean of 6.2 mm. This is below the values reported by NNMB
(1994) where the skinfold thickness ranged from 8.3 mm to 9.1 mm.

for men in tha agn group of 26-10 yanrn, who aro alum dwoallara of

Trivandrum city.

1t may be of interest to note that all respondents were
engaged in ‘manual work involving both their hanas. in tha
factory. The same activity was repeatedly done for eight hours a
day. This indicates +that the muscles of the hands are most
active, and would contribute to active muscle mass leaving

little chance for accumulation of fat.

The Mid Upper Arm Circumference (MUAC) 1s an integrated
measure for the skeletal muscular and subcutaneous tissue
components. In the present study it was cobserved that +the Mid
Upper Arm Circumference of the respondents ranged from 23 to 31
cm with +the mean value of 25.9 ecm. The Mid Upper Arm Circum-
ference wore comparable to that of the valuea reported by NHNMB
(18988-90) in the survey done among Keralites. The wvalues

reported by HNHMB for the age group 25-40 years ranged from
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95.6 - 26.2 cm and it was observed that for 36 per cent of the

respondents 1in +the age group of 36-40 the mean mid upper arm

circumference was 26 cm.

As all . the respondents did their work manually with
their hands, they had well developed muscles. Thus the nature of
work done in this case seems to have influenced their Mld Upper
Arm Circumference and hence would have led to satisfactory muscle
development. This also gives an indication of optimum nutrition.
When viewed on the basis of Mid Upper Arm Circumference none of
the respondents were found to be obese or too lean and they have

an optimum status with particular reference +to calories and

proteln. (Ghosh 1989).

Abdominal girth of the respondents was measured as the
body fat is deposited as adlpose tissue in the abdominal area,
a;so. Preferential accﬁmulation of adipose +tissue 1in the
abdominal area has been assoclated with dyslipidaemia, which may
increase the risk of CVD as suggested by Kalkhaff et al. (1989).
According to Despres et al. (1990) waist circumference may be one
of the best correlates of visceral abdominal adipose tissue and
may represent a useful alternative for the assessment of the
risk associated with abdominal obesity. The author further
suggest that wailst circumference is also a better correlate of
total body fat mass and abdominal adipose +tissue accumulation
‘than'waist Hip Ra£io (WHR). Hence walst circumference (abdominal

girth) was measured in preference to Wailst Hip Ratlio for
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anthropometric estimation of abdominal adipose tissue deposition

and related cardlovascular risk.

In this study.it was observed that abdominal girth in
inches ranged from'27.5 to 38 inches (64.75 to 96.5 cm) with the
mean value of 31.14 (79 cms) inches. All the respondents showed
an increasing +tendency for a higher accumulation of adipose
tissue in the abdominal region, as indicated by the fact that 36

per cent of respondents had an abdominal girth of 31 1inch and

above.

In both men and women, én area of wvisceral adipose
tissue above 100 cm® was reported associated with moderate
disturbances in CVD risk proflle, where az visceral adipose
tissue area greater than about 130 cm® were found to be
assoclated with further deterioration of metabolic ~variables

predictive of CVD (Despres 1991).

Personal habits

Inter-Individual variations among respondents in their
characteristic and personality depends primarily on twoe factors
one 1is genetic, and the other 1is +the environmental. HWith
reference to Nutritional status, the genetlc as well as the
environmental characters have thelr decliding influence. Tho
genetic influence may reflect more on the anthropometric

measurements, while the personal characteristics which are



acquired may have varying influences. Hence the personal habits
of the respondents which may have a bearing on the health and
nutritional status of the individual, as well as on +the 1lipid

profile, as reported in literature were assessed in this study.

Consumption of alcohol, a socio cultural habit, has =a
definite influence on the blood lipid profile, and alcohol 1lntake
also adds to the calorie content of the diet. La Vecchia ef al.
{1992) reported that alcochol consumption as an important

correlate of dietary pattern.

A study on the alcohol consumption pattern of the
respondents in relation to frequency and quantity, revealed that
62 per cent of the respondents were non-users. This may be
because of +the high educational status of the respondents as
suggeated by La Vecchla et al. (1992), who had reported that
alcohol consumption was more common in less educated individuals.
Though educated 4 per cent were found to consume alcohol
regularly, and 34 per cent were in the habit of consuming it once

in a while to celebrate an event or a festival and most of them

took only 100 ml at a time.

It is a well known fact that one ml of alcohol supplies
the body with 7 K cals of energy. This is reflected in the
calorie intake values given in Table 39. Those who had taken
alcohol on +the days of food inventory survey, had a higher

calorie intake. It may also be noted that they had consumed more



than 1000 Kcals, over and above thelr actual requirement. This
habit if continued would lead to obesity, and consequent
metabolic changes which may increase the risk qf CHD. The
consumpticn of alcohol may be a personal habit or a familial
custom, and +the steady income that the respondent earns might

contribute to the habit of alcoholism, also.

Smoking is another vice, which has been brought to the
limelight by"thq scientific community elaborating its detrimental
effect on health and longevity. Cigarette smoking has been
reported +to have a profound effect on the blood 1lipid profile.
Smoking hablt of the respondents in relation to frequency and
number §f cigarettes smoked revealed that 66 per cent of the
subjects were non-smokers. This ma& be because all are aware of
the deleterious effect of smoking on health, since they have been
high 1lighted very widely through the mass media in +the recent
days. Therefore, many of the respondents have abstained from
smoking. Among the regular smokers, b8 per cent have been using
less than b clgarettes a day, while 12 per cent were in the habit

of using more than 15 cigarettes per day.

Malntenance of a hoalthy body woight resulln from
equating total energy intake to total energy expendlture. The
quantity and quality of dietary items and regular exerclises have
shown to influence all components of total energy as observed by

Van Zant (1992). An enquiry on the habit of +taking exerclses
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revealed that 32 per cent were in the habit of +takling exercise
regularly. Duration of exerclse varied from 30 to 60 minutes as
'faé as B7 per cent of the respondents were concerned. Eventhough
18 per cent did not do any regular exercise, all the respondents
reported that they engage themselves in household activitlies of
their own, over and above the moderate activity of eight hours in

the company. None of them were sedentary or heavy workers.

Physical exercise, would help +to bur