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INTRODUCTION

Coronary heart disease is one of the leading
cause of deathin many countriesincluding India.
Many research studies conducted in several
countrieson the correlation of diet and CHD have
indicated, that the onset of such diseaseis deter-
mined by biochemical, clinical alterationsdueto
adverse lifestyles, such as faulty dietary habits,
smoking, alcoholism, tobacco chewing and
sedentary living (Keyset d., 1986;Ghafoorunnisa,
1994).

Several dietary factors including dietary
cholesterol, animal foodsand total dietary fat are
believed to belinked with the occurrence of CHD
(Nissinen and Stanley, 1989). It is now known
that theincidence of CHD cannot be related to
any single attribute of the diet. Theincidence of
any chronic diseaseisan integration of dietary,
environmental and population-specific risk
factors. Extensive research hasdocumented that
diet playsakey roleinthe pathological processes
of atherosclerosis and thrombosis (Ulbricht and
Southgate, 1991; Sinclair, 1980). Also, evidence
links elevated blood levels of total cholesterol
and LDL cholesterol, asimportant risk factorsfor
cardiovascul ar disease. Hence, the present study
was conducted to analyzethe serumlipid profile
of IHD patientsand examineitsrelationshipwith
dietary and anthropometric status.

MATERIALS AND METHODS

Salection of Subjects: A total of 52 patients
(46 men, 6 women) intheagerange of 26-65 years,
admitted at the C.S.I Holdsworth Memorial
Hospital, Mysore, with Ischemic Heart Disease
were selected with the help of the attending
physician. The duration of their stay at the
hospital ranged from 7 —12 days.

History Taking: Detailed enquiries about the
past and present complaints, personal and other
habits and about the family history were made,
using a formulated questionnaire. Personal his-
tories on such habits as smoking and a cohol con-

sumption wereélicited.

Body Sze Measures: Height and weight as
described by Jelliffe (1966) wererecorded twice
for each subject. The BMI was calculated  (wt/
ht? in kg /m?) as an index of obesity. Skin fold
measurements were made using L ange skin-fold
calipers, at the biceps, triceps, supra-iliac and
sub-scapular levels. Measurements of body cir-
cumferences were made at thewaist and hip to
calculate WHR. In addition, mid-upper arm cir-
cumference (MUAC) was also recorded.

Biochemical Analysis: Estimation of serum
levelsof cholesteral, triglycerides, Cardiac enzy-
meswere carried out using standard diagnostic
kits.

Dietary Assessment: Dietary habits, food-
frequency data was recorded with the help of a
pre-tested questionnaire. Subjects were asked
to recall the foods consumed on the previous
day. Retrospective dietary intake data was also
elicited to obtain information on the actual dietary
habits of the subjects. The data from 24 hour
recall were analyzed and nutrient intakes were
calculated using the Indian food composition
tables. (Gopaan et a., 1989). Thenutrient intakes
were compared against recommended intake (RDI)
for ensuring appropriateness of intake of energy,
protein and other micronutrient derived based on
the recommended dietary allowance (ICMR,
1989).

Satistical Analysis: Mean and standard
deviationswere cal culated for the anthropometric
and biochemical databy conventional statistical
methods.

RESULTS

Disease History and Personal Data of the
Subjects: Socio-economic data of the subjects
revealed a moderate educational and economic
status.

The age wise distribution was heterogen-
eous, ranging from 25-69 years. In majority of
subjects (35%) the disease occurred after 40 years,
the percentage of men being affected was greater
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inthe age-group of 41-50 and 51-60 years.

The onset of Myocardial infarct (MI) was
sudden (within minutes) in 37 and gradual over
hours in the rest of the subjects. The symptoms
reported were chest pain and sweating ( 85%),
vomiting (42%), loss of consciousness ( 15%)
and radiating painintheleft arm (19%).

The occurrence of MI wasinterpreted by
the attending cardiol ogist on admission by using
routine confirmatory tests such as cardiac
enzymes (CK-MB) and ECG. TheECG pattern
revealed apositive cardiographic abnormality. It
was observed that while 38% of the subjectsdid
not suffer from any other disease before the onset
of MlI,therest (62%) were confirmed diabetics
and hypertensives. Majority of them led a
sedentary life-style and belonged to the non-
exercising type. Most men subjectswere smokers
(67%) and acoholics (42 %). All subjects were
coffee/tea drinkers, while 34 % reported to
consume morethan 6-8 cups/day.

Somatic Status: Mean anthropometric
measurements of the subjects are presented in
table 1. BMI of al the subjects was within the
normal range for men, while an upward trend
was observed in women.

WHR was higher in both men and women.
Comparison of MUAC and MUAMC with stan-
dards indicatealow protein statusin morenum-
ber of subjects. Women had higher fat mass
(36%) compared to men (26%).

Table 1: Anthropometric data of the subjects

Parameters Men (n=46) Women (n=6)
Weight (kg) 65.4 + 3.3 54.0 = 3.0
Height (cm) 167.5 + 2.2 1495 + 2.0
BMI 23.0 + 2.9 241 + 3.1
WHR 09 £ 0.2 09 + 0.1
MUAC (cm) 28.0 =+ 2.7 27.0 + 2.1
TSF (mm) 121 + 6.0 17.6 + 5.7
MUAMC (cm) 15.7 + 4.6 352 + 3.7
Body fat (%) 26.8 + 6.1 36.8 + 6.1
Weight (kg),
BMI (Body Mass Index) = Height (m)

Normal range > 18.5-25

WHR - Waist to Hip ratio

MUAC (cm) — Mid upper arm circumference, Normal
range - Male 29.3, Female 28.5

TSF — Triceps skinfold, Normal — Male 12.5,
Female 16.5

MUAMC — (Mid upper arm muscle circumference),
Normal — Male 25.3, Female 23.2.
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Biochemical Satus: The mean lipid profile
and other parameters of the subjects are given
intable 2. It was observed that the mean total
cholesterol was normal onaverage (211 mg%).
Themean HDL -cholesterol waslow, while serum
triglycerides were higher than the normal range.
Significant positive correlations were observed
between WHR and serum cholesterol (r =0.94),
triglycerides(r = 0.46) at 0.05 level .

Sincedistribution of adiposetissueisreported

Table 2: Biochemical profile of the subjects

(X + SD)

Parameter Men Women
(n=46) ( n=6)

Total cholesterol 203.3 £ 23.3 197 + 18.8

(mg%)

HDL - cholesterol 36.3+ 7.21 352+ 3.8

(mg%)

LDL - cholesterol 103..8 + 20.7 87.7 £ 10.2

(mg%)

Triglycerides (mg%) 175.3 + 26.4 198.8 + 16.7

Haemoglobin ( g/L) 13.7+ 2.6 116 £ 1.8

Random Blood 213.6 £+ 34.6 164.4 + 21.2

Glucose (mg%)

to be an important determinant of IHD risk, the
available somatic and biochemical data was
classified based on WHR (Table 3). The mean
body weight, BMI and body fat % were higher
inthe group with WHR > 0.85. Also, thelipid
parameters were higher in subjects with a high
WHR, however, the HDL -cholesterol wassimilar
in both groups. Table 4 shows the distribution
of subjects with values exceeding the threshold
for each singlerisk factor according to Indian
data (Ghafoorunnisa and Krishnamurthy 1991).
The classical risk factors like hypertension,

Table 3: Comparison of data according to WHR*

Parameters < 0.85 >0.85
Somatic
Age (y) 45 50
Body weight (kg) 57 64
BMI 19 23
Body fat (%) 24 28
Biochemical
Total —cholesterol (mg%) 178.6 225.6
Triglycerides (mg%) 180.7 233.6
LDL-cholesterol (mg%) 93.5 104.5
HDL-cholesterol (mg%) 38.1 36.3

* WHR = Waist to hip ratio
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Table 4: Frequency distribution of risk factors

Risk factors M+F (%) M (%) F (%)
Cholesterol (>240 mg%) 10 9 1
Triglycerides (>200 mg%) 21 9 1
Hypertension 21 19 2
Diabetes 21 16 5
Obesity * 12 10 2
WHR (> 0.85) 38 33 5
Smoking 35 35 -
Alcohol consumption 22 21 1

*Obesity grade | , BMI > 25 -30

M = Male, F = Female

diabeteswas observed in > 50% of the subjects.
Cigarette smoking and a cohol consumption was
also very highin all male subjects.

Dietary Pattern and Food Intake of the
Subjects: The meal pattern of the subjects was
similar tothat prevalent in Mysore area consis-
ting of two meals and one breakfast as assessed
by the frequency of use of food stuffs by the
subjects & their families. The cerealscommonly
used were rice, ragi, wheat and jowar in the
descending order. Among pulses, only red gram
dha was being used daily, while whole grams
were used either once or twice aweek (23%) and
occasionally (35%). Green leafy vegetableswere
used daily by only 17% of the subjects. Refined
sunflower ail (67%) and groundnut oil (33%) was
being used by the subjects. Consumption of fruits
was2 found to below (10%). Thus, the dietswere
predominantly cereal based with little of prote-
ctivefoodslikevegetables, specially green leafy
which arerichin antioxidants.

Magjority of them had the habit of consuming

Table 5: Mean (xSD) food intake of the subjects
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coffee / tea more than 3 cups per day. 32% had
the habit of eating out regularly, consuming
whatever isavailable including fast foods. Only
26% had theknowledgeof rationaleof dietinthe
development of CHD. Subjectshad received diet
counseling only after the onset of disease. Sub-
jectswith previous history of IHD and diabetes,
expressed being advised by doctors to reduce
intake of certain foods like sugars, fatty foods.

However, during the hospital stay the subjects
werecounseledindividually by thedietician, and
in general were advised to limit the use of salt,
sugar, hydrogenated fat / butter and ghee accor-
dingtotheir biochemical status. They were advi-
sed to include fish, fresh vegetables and citrus
fruitsinthedaily menu. Only asmall number (14
%) were interested in obtaining dietary infor-
mation.

Themean food intake of the subjectsisgiven
intable 5. Cerealswerethe mgjor item of thefoods
consumed, followed by pulses and milk andits
products. Their diets consisted of low amounts
of green leafy and other vegetables. The mean
intakeof all food items, except cereals, waslower
when compared to the desirable dietary pattern
(DDP). Consumption of fruitswas almost negli-
gibleasmagjority of them werediabetics. Dietary
intake during hospital stay (Table 5), was much
lower than the previousintake, asthey were advi-
sed to consume, low-calorieand low-fat diet with
moderate salt, in frequent small servings.

The nutrient intake is given in Table 6. The
contribution of energy from macronutrients was
asfollows, carbohydrates- 65 %, protein-12 %

Foods Retrospective Intake Present Intake DDP*
Men (n=46) Women (n=6) Men Women

Ceredls 323 + 51 300 = 56 125 + 24 120 * 22 240
Pulses 37 = 15 40 = 8 25 + 12 20 + 5 60
Green Leafy 30 £+ 5 30 + 4 12 £+ 3 10 + 5 100
V egetables

Other vegetables 33 + 5 34 + 7 3 £ 2 4 = 2 50
Roots & Tubers 34 = 10 32 = 10 10 £ 2 8 + 2 50
Milk & Milk

Products 154 + 18 110 £ 15 210 =+ 3 200 * 20 150
Fats & Oils 30 £ 9 32 = 7 10 £+ 3 12 + 2 30
Sugar & Jaggery 25 + 15 20 + 10 15 + 6 10 = 5 30
Fruits 18 + 9 17 + 4 100 + 5 110 = 4 100
Flesh foods 12 £+ 3 10 £+ 3 + - -

*DDP = Desirable dietary pattern—computed based on the RDA for adults with Ideal
body weight to give 1800 — 2000 calories and 60g protein per day.
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Table 6: Mean nutrient intake of the subjects

Present
Male Female

Constituents Retrospective

Male Female

Energy (Kcal) 1857 1791 968 883
Protein (g) 55 49 34 30
Carbohydrate (g) 303 280 145 132
Fat (g) 35 27 18 21
Calcium (mg) 705 618 500 365
Iron (mg) 26 25 15 13
Retinol (mg) 446 436 268 248
Thiamine (mg) 0.9 0.9 0.3 0.4
Riboflavin (mg) 1.1 1.2 0.4 0.3
Niacin (mg) 12.2 10.1 3.9 3.6
Vitamin C (mg) 26 22 28 30

Retrospective - Before admission,

Present - During hospital stay

andfat- 23 % respectively. Higher intake of ceredls
reflectsthe energy and proteinintake, the dietary
intake met RDI with respect to energy, protein
and calcium but fell short of iron, retinol, vitamin
C and B complex vitamins. The energy intake
during hospital stay, ranged from 800 —1400 k
cals.

The intake of total fat in terms of its consti-
tuents was also calculated. Mean intake of both
total fat and cholesterol waslow. Thediet consis-
ted of polyunsaturated to saturated fat in theratio
of 1.5. Meanintake of dietary cholesterol was
low (42 mg), as consumption of dairy foods and
animal products was low and less frequent in
majority of subjects.

DISCUSSION

Dietisconsidered acritical part of theindivi-
dud’sor family’ssocia environment. Likewise, it
isrelated closely to anumber of chronic diseases,
including diabetes, cancer and hypertension, and
it is implicated in coronary heart disease
(Nissinen and Stanley, 1989).

Asiit is seen, dietary pattern of the subjects
in the present study was that of high carbohy-
drate, moderate protein and fat witha P: Sratio
of 1.5. However, it wasdeficient in micronutrients
specially retinol, iron and B group of vitamins.
Itisstated that thedeficiency of micro- nutrients
such ascacium, iron, vitamin A and C areasso-
ciated with atherosclerotic cardio-vascular disea
sesor with derangement inlipid and carbohy-
drate metabolism (Kurup, 1989; Turner, 1982). It
appears that vitamin and mineral deficiencies
which are present in young adulthood if carried
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over withaging will result in the early onset of
age—related diseases. In this study group, it is
possible that habitual low intake of protective
foods coupled with sedentary life-styleand smo-
king habit, over an extended period of timemight
have contributed to CHD.

The quantity and source of invisible fat and
type of oil determinetheintake of different fatty
acidinthetotal diet. From the dietary dataof the
subjects, theintakes of different fatty acidsfrom
all thefoods were cal culated and compared with
upper limits of fatty acid for prevention of heart
disease. It was observed that athough total fat
intake was within the recommended range, the P/
Sratiowas1.5 which is ‘fair’ in termsof quality
of total fat (Ghafoorunisa1994). Thehigher PUFA
/ SFA ratio maybe dueto the use of sunflower ail
by majority of subjects. In awell balanced diet,
the content of polyunsaturated to saturated fat
isexpected to beequal, sothat P/ S ratio of the
dietary fat is 1.0. In addition, it is essential that
the diets should provide ideal LA/ALNA ratio
for prevention of heart disease (Ghafoorunnisa,
1994; Nordoy, 1999). Since most subjects were
vegetarians with a low consumption of green
leafy vegetables, it ispossible that their dietsare
low in n-3 PUFA which is present in the green
tissue of plants.

WHR isanindicator of central obesity andis
also proposed asabetter predictor of heart disea
ses (Thompson et al., 1992). Higher WHR has
been shown to be associated with increased risk
of diabetes and coronary problems (Krottiewski et
al., 1983). Inthe present study, asignificant num-
ber of subjectswith higher WHR (> 0.85, mean
0.9) had higher BMI and body fat content, compa:
red to the respective group with lower WHR.
Also, serum totdl , LDL - cholesterol and triglyce-
ride (TGL), valueswere higher in subjectswith
higher WHR. High WHR values have been consi-
dered to be responsible for the sharp increasein
incidence of CHD inimmigrant Asian Indiansin
the UK (Enas et a., 1992) and inferences are
thereby applicable to the Indian population.
Similar observations have been reported by other
workers (Vijay and Sunitha, 1997). Mean chole-
sterol and triglycerideslevelswere significantly
and positively correlated with WHR in the
present study.

Elevated LDL andtotal cholesterol are establi-
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shed risk factors for coronary heart disease,
however, other lipids especially acombination of
elevated triglycerides (TGL), elevated LDL and
low levels of HDL- cholesterol, known as the
atherogeniclipidtriad isalsoimportant predictor
of heart diseases (Tripathy and Shah, 1998).
Compared to people in industrialized countries,
Indians with heart disease have a distinctive
atherogenic lipid profile. Subjectsin the present
study too, had asimilar profileviz., low level of
HDL, hyper-triglyceridemiaand elevated LDL.
Increased TGL isarisk factor for atherosclerosis
since it influences the lipid deposition and
clotting mechanisms (Ghafoorunisa, 1994;
Tripathy and Shah, 1998). The higher TGL levels
seenin Indians maybe dueto habitual high carbo-
hydrate diets and / or genetic susceptibility
(Latheef etal., 1998). Itisreportedthat reducing
SFA andincreasing MUFA and both PUFA resul-
tsin aless atherogenic lipid profile than either
PUFA or SFA diets (Mata et al., 1992; Mattson
and Grundy, 1985; Grundy, 1986; Wardlaw and
Snook, 1990). The treatment strategies for dis-
lipidemiastherefore, need to be addressed diffe-
rently in the Indian population.

Development of chronic diseases istheinte-
raction of dietary and other environmental factors
with genetic predisposition . Results of follow-
up studies on coronary heart disease suggest a
synergism between risk factors (Nissinen and
Stanley, 1989). Simultaneous presence of severa
risk factors may increase predisposition to the
disease more than would be expected from the
sum of theindividual risk factors. Similar obser-
vations have been made in this study. Magjority
of the subjects asohad diabetes, hypertension,
high WHR. In addition, cigarette smoking and
alcohol consumption was common. Hence, it is
important to know towhat extent risk factorsoccur
simultaneously and / or accumulatein apopula
tion. Also, emphasis should be placed first onan
effective screening program aimed at identifying
peoplewith atherogenic lipid profilein the preven-
tion of cardiovascular diseases.

KEY WORDS Somatic Status. WHR. Dietary Intake,
Lipid Profile. IHD Patients.

ABSTRACT The nutritional status of 52 (46 men, 6
women) patients with Ischemic heart disease (IHD) was
assessed by body size measures, dietary history and
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plasma lipid profile. The mean age of disease onset was
~ 40 y. Mgjority of men were indulged in smoking and
alcoholism. The study revealed that the food behavior
and dietary intake pattern of the patients was similar to
the prevailing pattern in the region. The dietaries were
predominantly vegetarian type. The nutrient intake
profile revealed lower protein consumption compared
to recommended dietary intake (RDI). Though the Body
Mass Index (BMI) was within the normal range, waist-
to-hip ratio (WHR) and body fat % were higher in
majority of patients. Biochemical profile revealed
normal levels of total cholesterol (211mg%), low HDL-
cholesterol and high triglycerides levels. WHR correlated
positively with plasma cholesterol and triglycerides. The
trends observed with respect to the diet type, WHR
and lipid profile, differ from the prevalent view and
may indicate trends peculiar to the Indian population.
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