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ABSTRACT

Myocardial Infarction is the second major cause of deaths in our country. 

High cholesterol level is common among the M.I. patients. Animal foods 

are rich in cholesterol. Our diet includes beef, fish, vegetables etc. But what 

is mean level of cholesterol in those eating beef, fish, vegetables or mixed 

diet are needed to be known for a healthy dietary practice to avoid heart 

disease. The objectives of the study were to estimate the cholesterol level of 

M.I. subject and to compare the cholesterol pattern of beef, fish, vegetable 

and mixed meal eating subjects and measure the effect after dietary advice. 

A cross section study was conducted on 125 subjects who attended the 

clinic.

The study was carried out between January 1998 to December 1998. 

Among the 3600 patients 125 subjects selected on the basis of inclusion 

criteria. Both male and female subjects age range between 24 - 72 yrs, 

myocardial infarction of any aetiology, blood pressure normal or 

hypertensive controlled with drug, dietary advice and medication. 

Anthropometric indices (weight, height), clinical examination and 

biochemical analysis of the blood sample were done. Diet counseling was 

given to all subjects after dividing into groups like fish, beef, vegetable, 

mixed meal and M.I. subjects. After 3 and 6 months interval cholesterol 

level were estimated by standard method. Finally the findings of these 

groups were compared.
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Mean age of the subjects of different groups were 42, 45, 48, 44 and 52 

years. Sixty eight % of the subjects were male. Except vegetable group all 

had higher educational background. Majority of the subjects were business 

people. More than 35% of the subjects had a monthly income of Tk. 

20,000/-. About 62% had normal nutritional status and 33% were over 

weight. Among the beef eating population 56%> were over weight while in 

M.I. subjects about 64% were over weight. After diet counseling in fish 

eating population there was no significant change in cholesterol. In beef 

eating group there was a gradual fall of cholesterol after 3 and 6 months. 

The vegetable group did not show any change. Mixed meal eating group 

also showed no change. In M.I. Subject showed a change in cholesterol at

3 & 6 months interval.

Dietary advice is a method for lowering cholesterol level in beef eating 

population and the subjects suffering from M.I.

10
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Abbreviations

AFIP : Armed Forces Institute of Patholoty

AMI : Acute Myocardial Infarction

BMI : Body Mass Index

BP : Blood Pressure

CHD : Coronary Heart Disease

HDL : High Density Lipoprotein

LDL : Low Density Lipoprotein

LDH : Lactose Dehydrogeac

MI : Myocardial Infarction

PEM : Protein Energy Malnutrition

TC : Total Cholesterol

TG : Triglyceride

11

Dhaka University Institutional Repository



INTRODUCTION
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Bangladesh is the largest delta in the world. Three major rivers The Padma, 

The Meghna and The Jamuna drain the Himalayan ranges and pass to the 

Bay of Bengal through this small country. Annual flood, heavy rainfall, 

cyclone, tidalbore are the regular phenomenon in our country. Over 120 

million people lives in 56 thousand sqr. miles of land, who fight for 

existence against these natural disasters round the year.

Poverty and illiteracy are main obstacle to make people health 

consciousness. The nutritional problems of public health significance are 

Protein Energy Malnutrition (PEM), Micro-nutrient deficiencies like 

Vitamin-A, Iron, Iodine etc. In addition, the prevalence of diet related 

chronic disorders such as Cardiovascular diseases. Diabetes Mellitus, 

Hypertension, Stones, etc. seem to be increasing. . In Bangladesh MI is 

considered as the second major cause of death'.

Besides this. Cardiovascular disease plays key role because of death from 

Acute Myocardial Infarction (AMI). Myocardial Infarction (MI) is a global 

health problem that primarily affects the adults of any age. The problem of 

Myocardial Infarction is dramatic and has gained little attention over the 

past years, inspite of the fact that its reduction is one of the goals of the 

Govt. Health programmes.

Myocardial infarction occurs when there is a critical reduction or cessation 

of blood flow to myocardial tissue for long enough to cause cell necrosis. In 

most cases M.I. is caused by occlusion of coronary artery by thrombosis in 

relation to an atherosclerotic plaque^. This has severely restricted the ability 

to conduct epidemiological studies of sufficient size to look at etiological

13
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factors. A number of studies, however, has shown that age, sex, smoking. 

Diabetes, Hypertension and raised serum cholesterol level are important 

risk factors for Myocardial Infarction among adults of any age^

It is widely recognized that elevated cholesterol levels constitute a major 

risk factor for the development of Coronary Heart Disease (CHD). The 

incidence of hypercholesterolaemia involved patients who had other 

concurrent risk factor like Myocardial Infarction'*.

In a survey of cholesterol levels in 1084 healthy New Orleans males a 

baseline cholesterol data was made. In this study population healthy & non 

obese males were elected to determine the prevalence of 

hypercholesterolaemia"*. Increased cholesterol levels (>200 mg/dl) were 

found in 25.2% of healthy subjects. These findings help to confirm the 

presence of a potentially serious public health problem existing among 

otherwise healthy, relatively young men in the community.

In Netherlands a 12 year follow-up study suggest that death from any 

disease also influenced mostly by cardiovascular risk factor^.

Consequently, favourable changes in these characteristics might lead to an 

increase in life expectancy and decreases sufferings. To meet this grave 

situation of M.I. the effects of antioxidant rich foods as adjuncts to a 

prudent diet were compared for 12 weeks in a randomized, single blind and 

controlled trial in patients with Myocardial Infarction were carried out in 

India. The result suggest that as antioxidant rich food inhibits the rise of 

Lactose Dehydrogenase (LDH) cardiac enzyme and its protective influence 

was observed in Myocardial Infarction subjects. Patients showing

14
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reduction in mortality also had a lesser rise Low Density Lipo-protein 

LDL] and greater reduction in serum lipids, as well as blood glucose and 

blood pressure. Anti oxidant rich foods also caused a significant decrease 

in blood lipids with a lower decrease in High Density Lipoprotein (HDL) 

cholesterol in the patients®. Several epidemiologic evidences suggest that 

low levels of HDL cholesterol are strongly associated with an increase risk 

of coronary heart disease (CHD)^ Another study in Finland showed very 

high cholesterol level (>8.0 mmol/L) among women was responsible for 

higher occurance of M.L These findings emphasize the importance of 

HDL cholesterol measurement as a part of the assessment of the lipid 

profile as risk factor profile in patients with M.L^

In developed countries a reduction in the high average intake of fat, 

especially saturated fatty acids and cholesterol has been recommended for 

the prevention of cardiovascular diseases for the general population.

Because of about 2,50,000 deaths from M.L in a year is a great public 

health problem in USA thus they carried out different studies for several 

decades. A study in the USA suggest the avoidance of fatty meat and meat 

products, reduction of fatty food products and increase intake of whole 

grain cereal, potatoes, vegetables help to prevent the incidence of M.L^. A 

Dutch study also support that normal mixed diet causes a little cholesterol 

oxidation thus prevents the risk of M.L*°

In such a study showed that intravenous infusion of n-3 poly-unsaturated 

Fatty acid (PUFA) from fish oil prevents the ventricular fibrillation".

15
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A number of studies had been carried out on trans fatty acid intake and risk 

of M.I. Intake of trans fatty acids was estimated after immediate 

hospitalization using a previously validated food frequency questionnaire. 

It was found that intake of trans fatty acids was directly related to risk of 

Myocardial Infarction'^

Another study stressed on increased fish consumption that help in 

hypertension patients which is considered as a risk factor for M.I'^

Consumption of beef & other red meat has a relation with Myocardial 

Infarction. The two component of beef products are beef protein and beef 

fat, can potentially impart cholesterol raising properties. Protein has 

minimal effects on cholesterol concentrations in humans, but studies 

suggest that beef fat raises serum cholesterol concentration''^.

Nutrition and health problem have attracted increasing interest during the 

last few decades in most countries. Malnutrition is still the major health 

problem of the world of today. Apart from the nutritional deficiency 

diseases there is also a close relationship between malnutrition and 

infection as well as M.I.

So, pattern of serum cholestrol of beef, fish and vegetables eating 

population and to compare the same pattern with Myocardial Infarction 

subjects eating fish, vegetables and mixed meal us is a need based study.

The present study will therefore, explore the risk of Myocardial Infarction 

and its variations with food habits and cholesterol level as well as 

nutritional status, socio-economic condition, age, race, sex, sanitation and 

rural urban distribution.

16
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OBJECTIVES:

a) General:

To study the cholesterol level of vegetables, beef, fish and mixed meal 

eating population and to compare the same v^ith myocardial infarction 

patients eating beef, fish, vegetables and mixed meal and its relation with 

diet.

b) Specific:

1. To estimate the cholesterol pattern among the Myocardial infarction 

patient and cholesterol pattern on beef, fish, vegetable and mixed meal 

eating population.

2. To find out the incidence of Myocardial Infarction in patient eating fish, 

beef, vegetable and mixed meal.

3. To measure the dietary pattern of M.I. patients

4. To observe the variation of M.I. incidence in aspects of nutritional status, 

hygienic condition, age, sex, sanitation, dietary habit, education, occupation 

and rural urban distribution.

5. To determine the trend of M.I. in relation to cholesterol pattern and their 

dietary pattern.

17
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MATERIALS
&

METHODS

18

Dhaka University Institutional Repository



Study Population :

A total number of 125 patients were selected from their dietary habits like 

Vegetable eating, Beef eating, Fish eating and Mixed diet eating 

population. The cholesterol pattern of each group were compared with the 

same among myocardial infarction subjects.

Study Period and Place:

The study was carried out between January 98 and December 1998, at the 

K.C. Memorial Clinic, Magbazer, Dhaka . The clinic is supported with all 

modem technology. Most of the patients are reffered cases from different 

registerred medical practitioners, all over the country.

Study Size:

On the basis of dietary habit 100 patients were categorised in different 

dietary groups and 25 subjects with the histroy of MI.

Exclusion Criteria:

Patients with evidences of malignancies and systemic disorders like 

Chronic liver disease. Chronic renal disease, Diabetes mellitus were 

excluded from the study.

Selection Criteria

1. Age range between 24-72 yrs.

2. Myocardial Infarction of any aetiology

3. Willing to accept dietary advice and medication if needed

4. Blood pressure normal or hypertensive controlled with drug

5. Absolute hisstory of taking fish, beef, vegetable and mixed meal

19
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Study Design:
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Collection of Information:

The history of each patient about their weekly dietary pattern and the last

24 hrs. dietary history was taken. For raising the change of cholesterol 

pattern in vegetable and fish eating subjects were asked to take milk, egg 

and red meat everyday. On the otherhand beef eating patient were advised 

to avoid red meat egg and milk. Among the mixed meal eating population 

egg and milk advised to avoid inspite of taking beef. Their blood pressure 

measured as a part of routine examination. One hundred subjects were 

examined at the end of 3 months and 6 months after initial contact. Their 

total cholesterol were measured in each time. The 25 MI subjects were 

interviewed about their dietary pattern and were adivsed to avoid beef, 

mutton, egg yolk, prawn, milk and milk products instead of taking 

vegetables and fish everyday. M.I. patients were followed up at 3 months 

and 6 months interval. Cholesterol pattern were studied during each 

consultation at 3 and 6 months interval. In addition to that the lipid profile - 

Low Density Liprotin [LDL], High Density Lipoprotein [HDL], 

Triglycerides [TG]) of the M.I. patients were estimated.

With the history of heart attack dietary pattern before M.I. were asked. 

Cholesterol measured at initial contact.Dietary advise was given to avoid 

red meat, milk, egg and prawn, on the other hand to add vegetables and fish 

everyday.

For the analysis of the nutritional status and the effect of adequate dietary 

support on biochemical parameters of the fish, beef, vegetables, mixed meal 

eating population and the M.I. subjects. The following methods were 

adopted.

21
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1. Dietary history and diet counseling (through questionnaire)

2. Anthropometric incides ( Age, height, weight and BMI ) adopted 

by Jelliffee

3. CHnical findings (Blood pressure. Oedema, E.C.G)

4. Biochemical analysis of

a) Serum cholesterol

b) Lipid profile

were done by standard method .

Study Drugs:

1. Nifidepine

2. Atenolol

3. Diltiazem

4. Frusemide

5. Aspirin

6. Anti oxidant like Vitamin E and C.

A thoroughly structured and pre-coded questionnaire was used for this 

purpose. Using standardized methodology, information has been collected 

on the dietary intake, weight, height, personal hygiene, socio economic 

condition, education, occupation, immunization practice in family, health 

and performance in 125 patients from January ' 98 to December' 1998.

Sample Collection:

After obtaining informed consent from all patients, a brief clinical history 

was recorded. Weight (kg) of the patient were taken as well as the Height 

(meter). Then blood pressure at the right arm in lying position were 

measured and 2.c.c. of blood sample collected from each patient for

22
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estimation of total cholesterol. Among 25 M.I. patients LDL, HDL & TG 

were estimated.

ESTIMATION OF CHOLESTEROL AND LIPID PROFILE: 

M ETHOD:

Enzymatic - colorimetric Test ( CHOD-PAP)

PRINCIPLE :

Cholesterol and its esters are released from lipoproteins by detergents. 

Cholesterol esterase hydrolizes the esters and H2O2 is formed in the 

subsequent enzymatic oxidation of cholesterol by cholesterol oxidase 

according to the following equations.

Esters of cholesterol + HjO CHE cholesterol + Fatty acids

Cholesterol + O, CHOD cholest - 4 -en- one + H,0

H2O2 + 4-AP + phenol POD Quinonimine + HjO

The quality of the red dye Quinonimine formed is proportional to the 

cholesterol concentration.

23

Dhaka University Institutional Repository



REAGENTS:

Reagent I

Reagent II

Pipes pH 6.9

Phenol

Peroxidase

90 mmol/1 

26 mmo/1 

1250 U/L

Cholesterol Esterase 

Cholesterol Oxidase 

4- Aminophenazone

300 U/L 

300 U/L 

0.4 mmol/L

CALCULATION:

Cholesterol Concentration = Extintion of Sample X Cone. Standard

Extintion of standard 

mg/dl X 0.0258 = mmol/1 

Cone. Standard = 200 mg/dl

Reference values'^:

N orm al: upto 200 mg/dl [5.2 mmol/1 

Suspected case : > 220 mg/dl [5.7 mmol/1] 

Increased Risk subject: 260 mg/dl [6.7 mmol/1

ESTIMATION OF HDL & LDL:

Principle : Low Density Lipoproteins [LDL] are specifically precipitated 

by phosphostungtic acid and magnesium ions and then can be removed by 

centrifugation. High Density Lipoprotein (HDL) remain in the supernatant. 

Determination of HDL cholesterol is performed using the clear supernatant.

24
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REAGENTS:

Reagent A:

(Prep. Reagent) 

Reagent B:

Phosphostungtic Acid 

Magnesium Chloride

14 mmol /I

2 mmol/1

Cholesterol Reagent.

Calculation :

1. HDL - Cholesterol

HDL - Cholesterol (mg/dl)= Extintion of Sample x 320 at 505 nm. 

HDL - Cholesterol (mg/dl) = Extintion of Sample x 475 at 546 nm.

2. LDL cholesterol

Accroding to the Friedewald Formula;

LDL Cholesterol = Total Cholesterol - Triglyceride - 

Cholesterol 5

HDL

Reference Values :

According to Ass Mann the following HDL & LDL Cholesterol value 

currently considered as guide lines.

HDL - cholesterol

Favorable Prognosis : Women > 65 (mg/dl)

Men >55 (mg/dl)

Suspected Risk; Women 45 - 65 (mg/dl) = 1.2 - 1.7

= 1.7 mmol/1 

= 1.4 mmol/1 

=  1.2 -

mmol/1

mmol/1

Men 35 - 55 (mg/dl) 1.4

25
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Increased Risk; Women <45 (mg/dl) = 1.2 mmol/1

Men <35 (mg/dl) = 0.9 mmol/1

LDL - Cholesterol:

Suspected above = 150 (mg/dl)

Increased above = 190 (mg/dl)

ESTIMATION OF TRIGLYCERIDE (TG):

Principle :

The triglycerides are enzymatically hydrolized to glycerol and free fatty 

acids. The glycrol leberated reacts with glycerol kinase and glycerol 5 - 

phosphate oxidase yielding HjOj. The HjOj concentration is determined 

through the Trinders reaction.

Triglyceride + HjO LPL Glycerol + Fatty acid

Glycerol + ATP GK glycerol - 3 phosphate + ADP

Glycerol + 3-P + Oj GPO Dihydroxy acetone - P + HjOj

H2O2 + 4 - AP + p- Chlorophenol POD quinonimine + HjO

26
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Reagents:

Reagent I

Reagent II

Good Buffer p“ 7.5 

p - Chlorophenol

Lipoprotein lipase 

Glycerol Kinase 

Glycerol - P - Oxidase 

Peroxidase

4 - Aminophenazone 

ATP

50 mmol/1 

2 mmol/1

150000U/L 

500 U/L

2500 U/L 

440 U/L

0.1 mmol/1 

0.1 mmol/1

CALCULATION: 

Sample Cone: Extintion of Sample X Standard Cone.

Extintion of standard 

mg/dl X 0.0113 = mmol/1 

Standard Cone. = 200 mg/dl

Reference values:*’

Suspected Above : 150 mg/dl 

Increased Above : 200 mg/dl

LABORATORY PROCEDURE:

Samples of blood from 125 cases were included in the study after overnight 

fasting. The blood samples were centrifused and serum were seperated for 

estimation of cholesterol, HDL, LDL & TG. For cholesterol estimation, 

three test tube were filled with 2 ml. of working reagent. Working reagent 

was prepared by mixing 1 ml of reagent I and 1 ml of reagent II

27
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(Composition given) of the three test tubes one was for blank, one for 

standard and one for sample. In the blank test tube nothing was added. On 

the other hand 20 |il of the standard and 20 )il of the sample was added in 

the other two test tubes. After mixing incubated for 5 mins. at 37°C. 

Reading of the sample was taken against blank and standard in analyser and 

calculated [measure the extintion (E)] of standard and sample against Blank 

Reagent at 505 nm by coloriemeter. In the similar way HDL, LDL & TG 

were estimated & calculated accordingly. The whole laboratory procedure 

was accomplished in the Armed forces Institue of Pathology (AFIP) Dhaka 

Cantt.

Dietary histroy:

A dietary history (24 hours recall) of all study population were taken. 

Dietary advice was given to all subjects.

Weight:

For adults, undressing posses problems of modesty and has to be carried 

out seperately both sexes, light weight underpants, drawers, or shorts 

minimum clothing known weight will usually retained. If clothing of 

significant weight is necessary the weight of standard garment should be 

discovered and subtracted from the individuals weight and shoes should be 

moved. The subject stand on the centre of the platform without touching 

else. Weighing should be an accuracy of upto 0-1 kg.

Height:

A vertical measuring rod or a scale fixed to a wall can be employed. After 

removing shoes, the subject should stand on a flat floor by the scale with 

feet parallel and with heels, buttocks, shoulders, and back of the head

28
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touching the upright. The head should be held comfortably erect with the 

lower border of the orbit in the same horizontal plane as the external 

auditory meatus. The arm should be hanging at the sides in a natural 

manner. The measuring scale should be 2 meter high and capable of 

measuring to an accuracy of 0.5 cm.

Blood pressure:

Blood presssure of all the patients were taken after overnight fasting and 

after a long sleep. Patient was asked to lie down on the bed in supine 

position. The blood pressure was measured on the right arm. Placing the 

blood pressure culf 2 finger over and above the right, elbow joint Patient 

was allowed to take rest for 5 mins. Then BP measured with Alrkj 

SPHYGMO MANOMETER (Japan) using littman 3M USA stethoscope.

Normal level: Reference Range'®

a) upto 140/90 mm of Hg. (at the age of 20)

b) upto 160/95 mm of Hg ( at the age of 50)

c) upto 170/105 mm og Hg ( at the age of 75).

For the above studies a questionnaire was prepared to collect the data on the 

history / information of each patient. All the data were coded, checked after 

entry into the main frame computer, processed and analysed by SPSS. 

Statistical analysis was done by Chi- square test and proportion test when 

and where necessary. A model of the questionnaires is attached herewith.

29
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RESULTS
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In this study, pattern of cholesterol among the vegetarian, beef eating, fish 

eating and mixed meal eating population were analyzed. The relationship 

between cholesterol and dietary pattern along with some important 

variables were also studied. According to age dietary habit of patients and

25 Myocardial Infarction (MI) subjects were catagorised in groups. Mean 

age for fish eating population were 42.3±11.1, vegetable eating 48.3±9.21, 

beef eating 45.04±9.97 and mixed meal eadng 44.23±11.2 years 

respectively. While for M.I subjects mean age was 52.4±8.3 years. Their 

age limit was 40-72 years.

TABLE 1: AGE DISTRIBUTION OF THE SUBJECTS

Study Groups n Mean Std. Dev

Fish eating 25 42.30 11.10

Beef eating 25 45.04 9.97

Vegetable eating 25 48.32 9.21

Mixed eating 25 44.23 11.20

Myocardial

Infarction
25 52.40 8.30

31
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The male subjects (68%) consumed 56,80,68 and 68 percent of fish, beef, 

vegetable and mixed meal where as the same eating pattern were 44, 20, 32 

and 32 percent in females (32%)

TABLE 2: THE SEX DISTRIBUTION OF THE SUBJECT
BY STUDY GROUPS

Study Groups Male Female

No. % No. %

Fish eating 

(n=25)

14 56.0 11 44.0

Beef eating 

(n=25)

20 80.0 5 20.0

Vegetable 

eating (n=25)

17 68.0 8 32.0

Mixed eating 

(n=25)

17 68.0 8 32.0

Total and % 68 32
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Education level were catagorised as signature position only i.e. who can 

sign his/her name and upto class V. The other groups were upto S.S.C level, 

upto H.S.C level, graduation and above level. Only 4% of beef eating, 

mixed meal and fish eating population were on signature position only. In 

comparison to different dietary pattern 56% of the M.I. patient had 

education level graduation and above.

TABLE 3: EDUCATION LEVEL OF STUDY GROUPS IN %

Study
Groups

Signature Up to 
class V

S.S.C H.S.C Graduation 
and Above

Fish eating 4.0 20.0 4.0 16.0 56.0

Beef eating 4.0 48.0 20.0 4.0 24.0

Vegetable eating 8.0 36.0 20.0 20.0 16.0

Mixed eating 4.0 12.0 8.0 32.0 44.0

Myocardial

Infarction

0 12.0 8.0 24.0 56.0
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Among the service holders the practice of fish eating was 40% but among 

the business people intake of beef is as high as 56%. Similarly patients by 

profession business suffers maximum from M.I. The second group suffer 

from M.I. in others which includes Doctor, Engineer, Teacher and Lawyers. 

Only 8% were housewives and 16% service personnel suffers from M.I.

TABLE 4: OCCUPATION OF THE SUBJECTS IN %

Study

Groups

Service Business Housewife Others

Fish eating 40.0 24.0 28.0 8.0

Beef eating 20.0 56.0 24.0 0

Vegetable
eating

12.0 4.0 28.0 56.0

Mixed eating 8.0 48.0 24.0 20.0

Myocardial

Infarction

16.0 48.0 8.0 28.0

Total 20.0 33.0 26.0 21.0
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In this study we found that 59% of the subjects were from urban areas 

while 41% from rural areas. But 100% of the M.I. subjects were from 

urban areas. This study shows urban dominancy over rural among different 

dietary habits.

TABLE 5: RURAL URBAN DISTRIBUTION OF THE
SUBJECTS

Study
Groups

Rural
n

% Urban
n

%

Fish eating 14 34.14 11 18.64

Beef eating 2 4.88 23 38.98

Vegetable
eating

16 39.02 9 15.26

Mixed eating 9 21.96 16 27.12

Total % 41 59

Majority of rural people were vegetarian(39.02%) fish is in their second 

choice where as mixed eating comes the third. Majority of urban people 

eats beef (38.98%) and mixed meal (27.12%) and then comes fish (18.64%) 

and vegetables (15.26%>).
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Table: 6 showed none of the M.I. patients had the monthly income less 

than Tk. 1000.00 per month. The prevalence of M.I. was significantly 

higher among the patients with a monthly income above Tk. 15,000.00 per 

month. 72% of the M.I. subjects had the montly income .>Tk 15000.00 per 

month, but 56% among the beef eating population. A total of 36% had 

average income of >Tk.20,000.00 per month. About 72% of the vegeterian 

had monthly income <Tk.5,000.00 per month and fish eating group was in 

Tk.5000-10000 income group. In mixed meal eating group it was highest 

(32%) >Tk.. 15000.00 per month.

TABLE 6: MONTHLY INCOME OF THE SUBJECTS IN %

Study
Groups

1000-5000 5001-10000 10001-15000 >15000 Dependant

Fish eating 16.0 28.0 8.0 20.0 28.0

Beef eating 0 12.0 8.0 56.0 24.0

Vegetable
eating

72.0 0 0 0 28.0

Mixed meal 

eating

16.0 4.0 20.0 32.0 28.0

Myocardial
Infarction

12.0 4.0 4.0 72.0 8.0

Total 23.2 9.6 8.0 36.0 23.2
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Table: 7 showed the average weight for fish eating population were 

60.96±7.63 kg. While it was highest in beef eating subject (70.28±9.2kg). 

The vegetarian had the lowest average body weight which was 

(52.52±6.14kg). The mean height was 164.49±6.01cms among the beef 

eating population but lowest in MI subjects which was 162.26±4.88cms.

TABLE 7 : AGE, HEIGHT, WEIGHT AND BODY MASS 
INDEX (BMI) OF THE SUBJECTS

Group No. of 
Patients

Age (years) Height (cm) Weight
(Kg)

BMI

Fish eating 25 43.30±11.10 163.16±7.97 60.96±7.63 23.0612.33

Beef eating 25 45.04±9.97 164.49±6.01 70.28±9.20 26.12±3.36

Veg. eating 25 48.32±9.21 162.76+8.74 52.52±6.14 19.85±1.67

Mixed diet 25 44.23±11.20 164.19±7.36 62.24±7.68 23.15±2.49

MI 25 52.40±8.30 162.26±4.88 66.64±6.84 25.26±2.21
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TABLE 8: BODY MASS INDEX (BMI) OF SUBJECTS

Groups BM K18.4 BMI 18.5-24.9 
(Normal)

BMI >25 (Obese)

Fish eating 0 20 (80%) 5 (25%)

Beef eating 0 11 (44%) 14 (56%)

Veg. eating 6 (24%) 19(76%) 0

Mix. meal eating 0 19 (76%) 6 (24%)

MI patients 0 18 (72%) 7 (28%)

Total % 6(4.8) 78(62.4) 41(32.8)

The average BMI for fish eating population was 23.06±2.33. Similar 

pattern observed in mixed meal eating population. But in beef eating and 

vegetable eating population the average BMI was calculated as 26.12+3.36 

and 19.85±1.67 respectively. This results indicate that beef eating 

population in respect to other groups had heightest BMI and Fifty six 

percent of them were over weight 

(Table 8).
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This Figure showed the highest BMI among the beef eating population 

which was 26.12±3.36 kg/m^. Subsequently lowest BMI in vegetable 

eating subjects which was 19.85±1.67 kg/m^.

f̂ ig 2: Average BMI of Fish, Beef, Vegetable, Mixed diet eating and Ml Subjects

.... ................................................ ........... .......:...
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eating eating eating diet

Table:9 showed all patients of M.L from urban areas of which 80% drinks 

boiled water but it was lowest in vegetable eating population (16%). Eighty 

four percent MI subject had own house while 40% of the vegetarian staying 

in sublet houses.

All subjects of fish, mixed meal and MI subject had kitchen room. While 92 

and 72% among the beef and vegetable eating subject.
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TABLE 9: ENVIRONMENTAL CONDITION OF THE

SUBJECTS

Study
Groups

Fish 
Eating (%)

Beef
Eating

(%)

Vegetable 
Eating (%)

Mixed 
Eating (%)

Myocardial 
Infarction (%)

Residence
Own 60.0 60.0 40.0 72.0 84.0
Rent 40.0 36.0 20.0 28.0 16.0
Sub-let and 
others

- 4.0 40.0 - -

Building 64.0 96.0 48.0 72.0 100.0
Pucca Tin 28.0 - 12.0 20.0 -

Tin and 
others

8.0 4.0 40.0 8.0 -

No. of Room
One - 12.0 12.0 - -

Two 12.0 4.0 20.0 - -

Three 40.0 24.0 24.0 48.0 8.0
Above
three

48.0 60.0 44.0 52.0 92.0

Kitchen room
Present 100.0 92.0 72.0 100.0 100.0
Absent - 8.0 28.0 - -

Hand wash before meals
Yes 28.0 64.0 36.0 64.0 64.0
No 72.0 36.0 64.0 36.0 36.0
Place of Defaecation
Pacca 100.0 100.0 68.0 92.0 100.0
Kacha - - 32.0 8.0 -

Use of water
Supply 20.0 52.0 28.0 - 20.0
Tube well 32.0 16.0 56.0 40.0 -

River/pond - - - - -

Boild
Mineral

48.0 32.0 16.0 60.0 80.0
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Fig. 1: Incidence of Myocardial Infarction in Fish, Bessf, 
Vegetable and Mixed meal eating subjects
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Dietary habits
This figure showed dietary pattern of MI subjects. Fifty two percent of the MI 

subject had the history of taking mixed meal while 44% were beef eating. We 

found none among the vegetarian with the history of MI but 4% of the fish 

eating population suffers from MI.

41

Dhaka University Institutional Repository



Table: 10 showed the base line cholesterol level among fish eating 

population was 174.39±28.4mg/dl. which is statistically non significant. 

Similarly after dietary advice total cholesterol level at three and six month 

interval showed non significant change.

TABLE 10: COMPARISON OF CHOLESTEROL LEVEL 
OF FISH EATING SUBJECTS AT THREE MONTHS

INTERVAL

Cholesterol
Level(mg/dl)

Mean ± SD %
difference

P. Value

Base line 174.39±28.4 - >0.05
After three 
months interval

173.75±24.4 -.37 >0.05

After six months 
interval

176.1±20.1 .98 >0.05

Analysis of variance : F = 0.07 P > 0.05 NS

Multiple range te s t ; No two groups are significantly different at the 5 % 
level
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Fig. 2 : Linear trend of Cholesterol level of Fish eating 
subjects by consecutive 3 months interval

Base line After 3 months After 6 months

Figure:3 showed rise of cholesterol level. The % difference at six month 

interval was not significant (P>0.05)
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Table: 11 showed the base line mean cholesterol level for beef eating 

population 236.2±33.62mg/dl which was statistically significant (P<0.05). 

After dietary advice total cholesterol level at six month interval was 

207.2±22.05mg/dl which is statistically significant as the % difference -  

12.28.This is also significant that beef eating population are mostly 

hypercholesterelemic.

TABLE 11: COMPARISON OF CHOLESTEROL LEVEL 
OF BEEF EATING SUBJECTS AT THREE MONTHS

INTERVAL

Cholesterol
Level

Mean ± SD %
difference

P. Value

Base line 236.2±33.62 - <0.05

After three
months
interval

218.96±24.4 -7.3 >0.05

Next after six
months
interval

207.2±22.05 -12.28 <0.05

Analysis of variance : F = 6.84 P < 0 .05  S

Multiple range test: *Denotes pairs of groups are significantly different at 
the 5 % level
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Figure:4 showed the linear trend of cholesterol level among the beef eating 

population the base line cholesterol level was significant. But after three 

month dietary advice showed non significant change (218.96±24.4) and the 

% difference was -7.3. But after six month of dietary advice showed the 

gradual fall in cholesterol level which was statistically significant (P<0.05)

Fig.3 : Linear trend of Cholesterol level of Beef eating 
subjects by consecutive 3 months interval
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Table: 12 showed the mean cholesterol level for vegetable eating population 

167.64±25.1mg/dl at baseline. Cholesterol level measured at 3 months 

interval with dietary advice. Mostly all patient refused to take red meat. But 

intake of milk and egg shown non significant change in total cholesterol 

pattern. After six month the total cholesterol level was 169.7±18.7mg/dl. 

The % difference was 1.23. This change was not significant (P>0.05).

TABLE 12: COMPARISON OF CHOLESTEROL LEVEL 
OF VEGETABLE EATING SUBJECTS AT 

THREE MONTHS INTERVAL

Cholesterol

Level

Mean ± SD % difference P. Value

Base line 167.64±25.1 - >0.05

After three
months
interval

168.10±18.8 .27 >0.05

Next after 
six months 
interval

169.7±18.7 1.23 >0.05

Analysis of variance : F = 0.5 P > 0.05 NS

Multiple range te s t : No two groups are significantly different at the 5 % 
level
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Figure:5 showed the rise of total cholesterol level after dietary advice at 

three and six month interval. But this trend of rise in cholesterol level was 

not statistically significant (P>0.05).

Fig.4 : Linear trend of Cholesterol level o f Vegetable eating 
subjects by consecutive 3 months interval

Base line After 3 months After 6 months
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Table: 13 showed the base line mean cholesterol level mixed eating 

population 178.8+31.8mg/dl which was statistically non significant. After 

dietary advice the fall in cholesterol level was non significant (178.0±21.4). 

The % difference was -.45.

TABLE 13: COMPARISON OF CHOLESTEROL LEVEL 
OF MIXED MEAL EATING SUBJECTS AT 

THREE MONTHS INTERVAL

Cholesterol

Level

Mean ± SD % difference P. Value

Base line 178.8±31.8 - >0.05

After three
months
interval

178.4±27.10 -.22 >0.05

Next after 
six months 
interval

178.0±21.4 -.45 >0.05

Analysis of variance : F = 0.15 P > 0 .05  NS

Multiple range te s t: No two groups are significantly different at the 5 % 
level
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Figure:6 showed the linear trend of cholesterol level among the mixed meal 

eating population at three and six months interval the fall of cholesterol 

level was not significant (P>0.05).

Fig.5: Linear trend o f Cholesterol level o f  M ixed eating 
subjects by consecutive 3 months interval
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Table: 14 showed among the MI patients the mean cholesterol was 229.44 

mg/dl which is statistically significant (P<0.05). But after diatory advice 

the cholesterol level at 3 and 6 months interval were estimated. There is a 

gradual fall of total cholesterol but not statistically significant 

(209.84±33.2) after six month. The % difference was -8.54.

TABLE 14: COMPARISON OF CHOLESTEROL LEVEL
OF MI

SUBJECTS AT THREE MONTHS INTERVAL

Cholesterol

Level

Mean ± SD % difference P. Value

Base line 229.44±50.4 - <0.05

After three
months
interval

220.92±40.7 -3.71 >0.05

Next after six
months
interval

209.84+33.2 -8.54 >0.05

Analysis of variance : F = 1.36 P > 0 .05  NS

Multiple range te s t : No two groups are significantly different at the 5 % 
level
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Figure:? showed gradual fall in cholesterol level at three and six month 

interval. But the change in cholesterol pattern among the mixed meal eating 

population was not significant (P>0.05).

Fig.6: Linear trend o f  Cholesterol level o f  MI 
subjects by consecutive 3 months interval
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Table: 15 showed the baseline cholesterol level of different dietary groups. 

The MI patients had the significant relation with fish, vegetable and mixed 

meal eating population (P>0.05). While fish eating population had non 

significant relation with vegetable and mixed meal eating population 

(P>0.05). Similarly the table shows non significant relation between MI and 

beef eating population.

TABLE 15: COMPARISON OF BASE LINE 
CHOLESTEROL LEVEL OF THE SUBJECTS BY GROUPS

Study
Groups

Cholesterol
level

Fish
eating

Beef
eating

Vegetable
eating

Mixed
eating

Myocardial
infarction

Fish eating 174.4±28.4 *P<0.05 NS NS *P<0.05

Beef eating 236.2+33.6 *P<0.05 *P<0.05 *P<0.05 NS

Vegetable
eating

167.8±25.3 NS *P<0.05 NS ♦P<0.05

Mixed
eating

178.8±31.8 NS *P<0.05 NS *P<0.05

Myocardial

Infarction

229.4±50.4 *P<0.05 NS *P<0.05 *P<0.05

Analysis of variance : F = 18.56 P <  0.001 S

Multiple range test: *Denotes pairs of groups are significantly different at 
the 5% level.
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Table: 16 showed mean cholesterol level for fish, vegetable and mixed meal 

population were 173.75±24.4, 168.1±18.8 and 178.4±27.1 respectively 

which was non significant (P>0.05). Subsequently beef eating and MI 

subjects had significant relation with fish, vegetable and mixed meal eating 

population (P<0.05). The total cholesterol level for beef eating and MI 

subject after three month of dietary advice were significant.

TABLE: 16 COMPARISON OF CHOLESTEROL LEVEL 
AFTER 3 MONTHS OF DIETARY ADVICE OF THE 

SUBJECTS BY GROUPS.

Study
group

Cholesterol 
level mg/dl

Fish eating B eef
eating

Veg.
eating

I M ixed meal 
i eating

M.I.

Fish eating 173.75±24.4 - *P<0.05 NS 1 NS 1 *P<0.05

B eef eating 218.96±24.4 *P<0.05 - *P<0.05 1 *P<0.05 1 NS

Veg. eating 168.1±18.8 NS *P<0.05 I - 1 NS 1 *P<0.05

M ixed meal 
eating

178.4±27.10 NS *P<0.05 1 NS

■

1 *P<0.05

I
Ii
I

M.I. 220.92±40.7 *P<0.05 NS *P<0.05 1 *P<0.05
I

1 -

Analysis of variance : F =17.42 P<0.001 S

Multiple range test. *Denotes pairs of groups are significantly different at 
the 5% level.
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Table: 17 showed the cholesterol pattern after 6 months of dietary advice. 

The cholesterol pattern was significant among beef eating and MI subjects 

(P<0.05). But they had significant relation with fish, vegetable and mixed 

meal population (P<0.05).

TABLE:17 COMPARISON OF CHOLESTEROL LEVEL 
AFTER 6 MONTHS OF DIETARY ADVICE OF 

THE SUBJECTS BY GROUPS

Study
group

Cholesterol | Fish 
level mg/dl | eating

Beef 1 
eating

Veg.
eating

Mixed meal 
eating

M.I.

Fish eating 176.1±20.1 1 -

i

*P<0.05 NS NS *P<0.05

B eef eating 207.2±22.05 *P<0.05 - *P<0.05 *P<0.05 NS

Veg. eating 169.7±18.7 NS *?<0.05 - NS *P<0.05

M ixed meal 
eating

178.0±21.4 NS *P<0.05 NS - *P<0.05

M.I. 209.84±33.2 *P<0.05 NS *P<0.05 *P<0.05 -

Analysis of variance : F =17.02 P<0.001 S

Multiple range test. *Denotes pairs of groups are significantly different at 
the 5% level.
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Table: 18 showed the fish eating population had the significant relation with 

MI subjects (P<0.001). Only 12% of fish eating population had the 

cholesterol level >200mg/dl. While among the MI subjects it was 68%.

TABLE 18: ASSOCIATION OF CHOLESTEROL LEVEL 
BETWEEN FISH EATING AND MI SUBJECTS

Groups Cholesterol <200 mg/dl > 200 mg/dl Total

Fish eating 22(88%) 3(12%) 25

MI 8(32%) 17(68%) 25

Total 30 20 50

P< 0.001 s

(3.14<OR<197.13*)

Corrected 16.24 

Odds ratio = 24.44 

Relative risk = 2.88 (1.60<RR<5.15)

Sensitivity = 74 Specificity = 89
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Table: 19 showed among the beef eating population 76% had the cholesterol 

level >200ml/dl which had non significant relation with MI subjects 

(P>0.05).

TABLE 19: ASSOCIATION OF CHOLESTEROL LEVEL 
BETWEEN BEEF EATING AND MI SUBJECTS

Groups Cholesterol <200 mg/dl > 200 mg/dl Total

Beef eating 6(24%) 19(76%) 25

MI 8(32%) 17(68%) 25

Total 14 36 50

Corrected f  = 0.99 P > 0.05 NS

Odds ratio = 0.40 (0.08<OR<1.86*)

* cornfield not accurate exact limit preferred 

Relative risk = 0.50 (0.17<RR<0.45)

Sensitivity = 33 Specificity = 44
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Table:20 showed that the vegetable eating population had significant 

relationship with MI subjects (P<0.001). Only 4% of them had the 

cholesterol level >200mg/dl which was non significant.

TABLE 20: ASSOCIATION OF CHOLESTEROL LEVEL 
BETWEEN VEGETABLE AND MI SUBJECTS

Groups Cholesterol <200 mg/dl > 200 mg/dl Total

Veg. eating 24(96%) 1(4%) 25

MI 8(32%) 17(68%) 25

Total 32 18 50

Corrected 19.53 P <  0.001 S 

Odds ratio = 51.0 (0.54<OR<1203*)

* cornfield not accurate exact limit preferred 

Relative risk = 3.0 (1.68<RR<5.34)

Sensitivity = 75 Specificity = 94
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Table:21 showed the association of cholesterol level between mixed meal 

eating population and MI subjects. Among the mixed meal eating 

population only 22% had the cholesterol level >200mg/dl which had 

significant relation with MI subjects (P<0.05).

TABLE 21: ASSOCIATION OF CHOLESTEROL LEVEL 
BETWEEN MIXED MEAL AND MI SUBJECTS

Groups Cholesterol <200 mg/dl > 200 mg/dl Total

Mixed meal eating 20(80%) 5(20%) 25

MI 8(32%) 17(68%) 25

Total 28 22 50

Corrected = 0.58 

Odds ratio = 1.70

P<1 0.05 S 

(0.55<OR<5.34)

Relative risk = 1.39 (0.72<RR<2.60)

Sensitivity = 71 Specificity = 77
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Table;22 showed among the MI subjects considering the HDL level which 

was lower than the normal range. HDL level <55mg/dl considered as risk 

factor. In our study population the mean HDL level among the MI subjects 

were 47.08±12.44mg/dl which was statistically significant (P<0.05). But 

after dietary advice the change in HDL level was not significant after 3 

months (P>0.05). While at six month the rise of HDL level was 

48.99+10.84mg/dl. The % difference was 3.97 which was statistically non 

significant.

TABLE 22: COMPARISON OF HDL LEVEL OF MI
SUBJECTS 

AT THREE MONTHS INTERVAL

HDL
Level(mg/dl)

Mean ± SD %
difference

P. Value

Base line 47.08±12.44 - <0.05

After three
months
interval

46.72±11.78 -0.77 >0.05

After six
months
interval

48.99±10.86 3.90 >0.05

Analysis of variance : F = 0.64 P > 0.05 NS

Multiple range te s t: No two groups are significantly different at the 5 % 
level.
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Table:23 showed non significant LDL level among the MI subjects which 

was 134.25±24.66mg/dl (P>0.05). After 3 and 6 months dietary advice the 

LDL pattern showed non significant change (134.18± 16.69). The % 

difference was -0.08.

TABLE 23: COMPARISON OF LDL LEVEL OF MI
SUBJECTS 

AT THREE MONTHS INTERVAL

LDL
Level(mg/dl)

Mean ± SD %
difference

P. Value

Base line 134.25±24.66 - >0.05

After three
months
interval

136.91+18.61 1.94 >0.05

After six
months
interval

134.18±16.69 -0.08 >0.05

Analysis of variance ; F = 0.12 P > 0.05 NS

Multiple range te s t: No two groups are significantly different at the 5 % 
level.
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Table:24 showed the base line TG level among the MI subjects were 

235.46mg/dl which was statistically significant(P<0.05). After 3 months of 

dietary advice TG level showed no significant change. But after 6 months 

dietary advice there was gradual fall of TG level (199.74±74.33mg/dl). This 

fall of TG level was significant (P<0.05). The % difference after six month 

was -17.18 which was statistically significant.

TABLE 24: COMPARISON OF TG LEVEL OF MI
SUBJECTS 

AT THREE MONTHS INTERVAL

TG
Level(mgZdl)

Mean ± SD %
difference

P. Value

Base line 235.46±120.31 - <0.05

After three
months
interval

213.8±93.3 -10.13 >0.05

After six
months
interval

199.74±74.33 -17.88 <0.05

Analysis of variance : F = 8.74 P < 0.05 S

Multiple range te s t : No two groups are significantly different at the 5 % 
level.
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DISCUSSION
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The prevalence of M.I. was maximum between 4 1 - 6 0  yrs. of age. This 

study collaborates with the result of another study carried out in 

Czechoslovakia'^. Another study showed maximum prevalence of MI 

between 50-70 yrs of age^°. Different studies also demonstrate CHD risk 

factors in older men and women over 60 yrs^'’̂ .̂ From this study it seems 

that male dominancy over female in context to M.I. So, we can say 

prevalence of M.I. is the highest among male. This study shows the ratio 

Male: Female were 9 : 1 .  Similarly intake of beef is 4 times higher in male 

than in female. This study shows urban dominancy over rural among 

different dietary habits.

We found that, the incidences of myocardial infarction mostly among the 

literate persons. On the other hand M.I is a rare occurrence among the low 

educated people . As the literate people almost engaged in business, 

secretarial job, Bank job, and other professions, like doctor, Engineer, 

Teacher are accustomed with mental work rather than physical work thus 

they are the most vulnerable group to develop M.I .So this study suggests 

that highly educated people of the society should be aware of M.I. as they 

mostly suffers from myocardial infarction . But another study in 

Czechoslovakia which shows significant lower risk of coronary heart 

disease (CHD) and myocardial infarction'^.

In our study we found that business people mostly are the victims of M.I, as 

anxiety, tension are the common part of life among the business people 

thus they are vulnerable group to develop M.I. The study showed business 

people more money and highly educated persons suffer mostly from M.I.
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in our country. This result gives a negative reflect with a study carried out 

in Czechoslovakia'^ Our study suggests that high earning persons of the 

society are common victim of CHD as well as M.I. In our total study 

population 67.2% urban subject. The Prevalence of MI was highest among 

the urban population. This study showed the urban dominancy over the 

rural.

In our study population mostly between 61-70 kg. body weight. So 

Average body weight in context to height significantly indicates over 

weight of the study population. So life style measures (weight reduction, 

low intake of fat, increased intake of vegetables, controlling hyper tension, 

lowering total cholesterol) are the secondary prevention of CHD^^ Average 

height of the study population ranging between 154-175cm.

In our study the beef and vegetable eating population had average BMI 

calculated as 26.12 and 19.85 respectively. This study is significant. This 

results indicate that beef eating population in respect to other groups with 

highest BMI. Different studies suggest that BMI was significantly and 

linearly associated with systolic Blood pressure, glucose level, total 

cholesterol, CDL-cholesterol & inversely associated with HDL - 

cholesterol^'* Height BMI is related to many disorders like hypertension, 

adverse lipid profile and increased risk of CHD^^

This study showed the incidence of MI was highest among the mixed meal 

eating population. Similarly beef eating population had the 44% history of 

MI. In our study we found the total cholesterol level among the fish eating
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population less than 200mg/dl which is statistically not significant. This 

result has the reflect on another study Carried out in Chicago^^ .This study 

is very much significant and reflects another study carried out among the 

Eskimos27. This study suggest consumption of fish at least 1 serving/day 

reduces the risk of coronary heart disease^^. So for prevention of CHD and 

M.I. moderate level of fish consumption should be encouraged. Another 

study suggests that A low-to-moderate average daily fish consumption has 

been reported to convey protection against coronary heart disease incidence 

and mortality^^ Fish with total fat calories <30% of total calories reduced 

cholesterol , LDL-cholesterol and triglycerides and mortality. Fish with 

30% fat diet reduce cholesterol , HDL- cholesterol. So, daily fish meal 

substantially lower triglycerides and reverses the fall in HDL-Cholesterol 

that is usual with a low fat diet^ .̂

A review on diet and coronary heart disease recommended regular fatty fish 

consumption and a high intake of vegetables and fruits to reduce the risk of 

CHD and stroke^®.

A study in Bangladesh found the hypocholesteremic effect of fish on 

hypercholesteremic subjects^'. Even the fatty fish although it contains 

cholesterol, but it may reduce cholesterol level in hypercholesterolemic 

subjects. In our study we found the total cholesterol level were significantly 

lower among fish eating population which also reflects the other study . 

Nevertheless fish and fish oil also have the hypotriglyceridemic effect^^. 

For the prevention and treatment of CHD vigorous dietary intervention so 

far carried out to lower the serum cholesterol level by at least 6%. So, from 

our study we can say that consumption of fish every day has the direct
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effect maintaining normal cholesterol level and thus decreases the incidence 

of myocardial infarction as well as the risk of CHD. For prevention of CHD 

fish consumption may be encouraged^^

In our study we found dramatic results of cholesterol pattern among the 

beef eating population which was 236.2 ± 33.62mg /dl which is statistically 

significant. As beef, mutton and dairy products all are saturated fatty acids 

contribute to the formation of cholesterol. This study reflect the results on 

another study This is statistically significant that beef eating population 

are mostly hypercholesterelenic. Diets rich in meat are claimed to 

contribute to the high tissue arachidonic acid content in people of 

westemiged countries. Moreover meat contain a variety of long chain 

polyunsatured fatty acid that are susceptible to oxidation, thus enhances the 

production of cholesterol^^

In our study we found no significant change in cholesterol level which 

reflects another study^^. In our study population hypercholesterelaemic 

patients were advised to take lean beef instead of beef tallow as well as 

chicken. It was advised because reducing the fat content of the diet resulted 

in decreased concentration of LDL- cholesterol and HDL cholesterol as 

well as in total serum cholesterol^^ In our study we found the significant 

result of lowering total cholesterol level. Beef has two portions. One is beef 

protein and the other is beef fat. Beef fat contains more than 19% stearic 

acid which increases the cholesterol level"*. We also advised to avoid milk 

and milk products, egg yolk, prawn which are known to be high cholesterol 

diet. In our study showed a reduction of total cholesterol level after 6
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months dietary advice. The mean also suggest not to avoid beef as a part of 

cholesterol lowering programme^^. As lean beef and chicken had the similar 

effect on plasma levels of total cholesterol, LDL- Cholesterol, HDL- 

cholesterol and triglyecrides. So from this study we can say lean beef and 

chicken are interchangeable in the diet lowering the total cholesterol level.

The mean cholesterol level among the vegetarian was 167.64 ± 25.1 (SD) 

as baseline. Two consecutive cholesterol level measured at 3 months 

interval with dietary advice. Mostly all patient refused to take red meat. But 

intake of milk and egg did not shown any significant change in total 

cholesterol pattern. As the vegetables contain maximum food fiber thus it 

decreases risk of myocardial infarction^^. American heart society advised 

for increased intake food fibre from vegetable to reduce the incidences of 

coronary heart disease . In this study we found only one vegetarian with the 

history of M.I. This is very much significant in our study which reflect the 

other studies carried out in different countries. A study in Finland suggest 

that increased intake of vegetables reduces three quartens the risk of 

coronary heart disease as veg, decreases total Cholesterol (TC) being the 

most important one^  ̂ . It also reduces the low density lipoprotein. This 

study suggest dietary fibre from vegetable sources has the potential to 

produce significant beneficial changes in lipoprotein lipid profile We can 

say vegetarians has the less risk to be hypercholestermic thus has the less 

incidence to develop myocardial infarction or coronary heart disease.

Among the mixed meal eating population mean cholesterol level was not 

significant. After six months of dietary advice shown non significant
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change which has the reflect on another study‘s'. Another study suggests 

that mixed diet rich in monounsaturated fat was as effective as a diet rich in 

poly unsaturated fat in lowering LDL- cholesterol'^^. A dietary weight 

reduction program with mixed diet reduces total cholesterol as well as 

triglyceride'^^ This study also strongly suggest a mixed diet in lowering 

body weight. Another study also suggest mixed diet for lowering the LDL- 

cholesterol From our study population we can say, mixed meal eating 

population has the less risk to be hypercholesterilemie. As the high 

cholesterol level in an independent risk for CHD, thus a mixed meal eating 

subject has the less risk of CHD.

The baseline total cholesterol level of MI subject were 229.44 ± 50.4 which 

is statistically significant. This result showed a relation between myocardial 

infarction and high total cholesterol (>200 mg/dl) level which has an 

impact with another study'^^ So, from this study we can say M.I. patients 

are directly related to high cholesterol level. Though it differs from another 

study'^ .̂ Another study suggest high cholesterol level is not the only risk 

factor for M.L but one of the cause to develop Another study showed 

TC not significantly associated with mortality from Ischaemic heart disease 

(IHD)"** .At three months interval showed fall of total cholesterol though it 

is statistically non significant. This study reflects the result of another 

s t u d y T h i s  Italian study made conclusion that high serum cholesterol was 

an independent risk factor for Acute Myocardial Infarction (AMI). Same 

reflect with another study carried out by National Cholesterol Education 

programme in USA^° . A two year study on M.I. patients also showed that 

strong linear relationship between total serum cholesterol and risk of
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V
myocardial infarction^’. It is noted that all our M.I. patients were from 

urban areas with 68% had TC above 200 mg/dl which is significant with 

another study which showed no relationship between M.I. and high levels 

of TC in rural areas^^. Another study suggest for prevention of M.I. 

cholesterol level should be controlled compared to the Singapore 

population and majority of Indians had high cholesterol after M.I.” . In 

context to Bangladesh our study also support this result and also reflect 

another study carried out in England^" .̂

Among the 25 M.I. patients none with the dietary habit of vegetable eating. 

In our study we found only 1 patient among the 25 vegetarians with high 

cholesterol level. Which is statistically not significant. So, from this study 

we can encourage the practice of taking vegetables but not the 

hydrogenated vegetable oil. As different studies suggest that partially 

hydrogenated vegetable oil may contribute to occurrence of coronary heart 

disease as well as increased risk factor for myocardial infarction^^’̂®. In a 

study in India vegetable enriched prudent diet allowed to obese persons 

and the effects were observed. The result showed greater changes in diet 

had the greater improvements in central obesity thus reducing the 

prevalence of CHD^^. Another study also suggests that consumption of 

vegetable rich in antioxidant may reduce the plasma levels of lipid. 

Vegetables and fruits are rich in anti-oxidant which may reduce myocardial 

necrosis^^ For prevention of coronary heart diseases different studies also 

suggests to take increase dietary fibre.
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In our study we found 1 patient of M.I. with the history of taking fish 

everyday and statistically not significant. As omega-3 fatty acid found in 

fish oil have various biologic properties that may modify myocardial injury 

caused by severe ischaemia^^. Dietary fish oil also shown to exert protective 

effects against arrythmias and myocardial infarction^®. These studies had 

direct relation with our study of fish consumption population. However our 

study differs from another study carried out in USA among the physicians. 

These data do not support the hypothesis that moderate fish consumption 

lower the risk of cardiovascular disease Another study showed an 

inverse association between fish consumption and death from coronary 

heart disease especially non sudden death from myocardial infarction^^.

In our study among the M.I. patients 52% were with the habit of taking 

mixed meals. It is statistically significant that mixed meal eating population 

has the increased risk of coronary heart disease and as a consequence to 

develop M.I. A Dutch study concluded that a normal mixed diet provides 

only minor amounts of cholesterol oxidation products. So, a mixed diet rich 

in saturated fatty acid has significant association with CHD and 

independent predictor of future risk of M.I.“ .

It is also seen in our study that beef eating M.I. subjects had a high level of 

cholesterol which had the reflect of another study Our study showed a 

decrease in cholesterol pattern with dietary advice. Avoidance of beef fat, 

milk and milk products. Prawn, egg and increased consumption of food 

fibre, fruits and diet rich in anti oxidants lowered significantly the total 

cholesterol level. So our study support the hypothesis that increased 

consumption of beef fat, mutton , and diet rich in saturated fatty acids are
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increased risk factor to develop coronary heart disease and especially 

myocardial infarction.

Among the M.I. patients 32% had the cholesterol level within normal range 

(upto 200mg/dl). Patients were advised to avoid red meat, milk and milk 

product and fatty meals and to add vegetables, fish and fruits. As a result 

16% of the M.I. patients respond with the dietary advice and within 6 to 9 

months total cholesterol down to normal. This percentage is non significant 

but the improvement is noticeable. This results coinsides with other study^^. 

The concept is management of hypercholesterolamia requires baseline T.C 

level after an acute myocardial infarction by restriction of diet. Another 

study also found relationship between nutrition and CHD and the role of 

diet rich in cereals, Vegetables, fruits and less saturated fat A 6- month 

study also showed modest improvement with dietary advice among the 

heart attack patients A-25 years follow-up study were carried out in 8 

countries. The result showed the high cholesterol level for in creased risk of 

CHD and reduction of cholesterol by dietary restriction causes a decrease in 

recurrent heart attack

Among the 32% M.I. patient with the normal TC level were advised to take 

lean beef instead chicken but the result did not show any significant change 

in the total cholesterol level which has the reflect with another study^^. 

Commercial fats, palm-kemel, coconut oil, butter, are considered as 

hypercholesterolemic food So reduction or complete avoidance of these 

foods also helps in control the cholesterol level . Another study in Israel 

suggest combined community strategy to reduce cholesterol and other risk 

factors This study supports our study regarding restriction of egg, red
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meat, milk products and increased consumption of fish, chicken, vegetable 

to reduce the risk of myocardial infarction Low fat diets, fresh water fish, 

citrous fruits and vegetables results in lowering the blood pressure as well 

as the total cholesterol So, from our study we can say that restriction of 

diet i.e. egg, milk and milk products, prawn and oils can help to reduce the 

total cholesterol among the hypercholesterolamic patients. This study also 

showed significant decrease in the total cholesterol level among increased 

risk subject.

In our study we found some some dramatic results in lipid profile status , In 

dietary advice we suggested to take citrous fruits and diet rich in anti 

oxidant. As a result we found significant relation between anti -oxidant and 

lipid profile which showed the reflect on another study^^ Dietary advice of 

vegetable along with anti - oxidants and low energy diet causes significant 

decrease of TG and LDL found in our study which had the similar result 

with another study . Different other studies also suggest that anti­

cholesterol propaganda emphasis should be given to the prevention of 

antioxidant deficiencies by the increase of fruit and vegetables 

consumption^^’̂  ̂ . Another study also suggest to take diet rich in 

monounsaturated fat It is believed that as a cholesterol lowering diet 

skinless chicken is advised . In our study we advised to take lean beef 

instead of chicken . Our study showed no significant change in total 

cholesterol level as well as in the lipid profile which shows reflect on other 

studies Dietary advice increased the HDL level though not significant 

which reflect the other study*®. As high TC and low HDL considered as
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increased risk factor for M.I. but a negative relationship also found in 

another study*'.

Another study in Mexico also shows increased level of LDL and TG 

showed moderate risk of M.I. among the Mexican population*^.

TG- level more than 190mg/dl considered as increased risk factor for M.I.In 

our study we found 235.46 mean TG in MI subject. It has the reflect with 

another study*\ Avoidance of milk and milk product, egg, beef fat and 

increased intake of vegetable, low energy diet and anti oxidant rich diet 

reduces the TG level which was statistically significant. It was also 

interesting that we found no death during our survey time. This may be due 

to the decrease in TC and TG which considered as independent risk, factor 

for M.I.*'*. So, from our study we can say in lipid profile status among the 

M.I. patients high triglycerides level causes risk factor for M.I. So, the 

concept is to change in dietary pattern to take increased amount of 

vegetable and diet rich in anti-oxidant and avoidance of fatty meal can 

lower the TC and TG level . Hence fore recurrent attack of M.I. can be 

prevented.

Limitations

The follow up to ensure adherence to dietary advice was weak. As the 

service based on outdoor facilities, but repeated visits and advice kept it to 

a minimum.
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SUMMARY
AND

CONCLUSION
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Myocardial Infarction is the second major cause of deaths in our country. 

Most of the M.I. patients has the high serum cholesterol level. The 

objective of this study was to estimate the cholesterol level and LDL, 

HDL, TG level of M.I. patients and to compare pattern of cholesterol in 

beef, fish, vegetable and mixed meal eating subjects without the history of 

M.I.

A cross section study was conducted on 125 subjects who attended the 

clinic.

The study was carried out between January to December 1998. One 

hundred and twenty five subjects were selected on the basis of defined 

inclusion criteria from 3600 patients. Both male and female subjects age 

range between 24 - 72 yrs. with or with history of M.I. were selected. 

Anthropometric indices (weight, height), clinical examination and 

biochemical analysis of the blood sample were done. Diet counseling was 

given in all groups like fish, vegetable, beef, mixed meal eating and M.I. 

subjects. Cholesterol and lipid profile done every 3 and 6 months to all M.I. 

subjects and cholesterol level fro fish, beef, vegetable and mixed meal 

eating population.

The mean age of fish, beef, vegetable and mixed meal eating subjects were 

42.3, 45.04, 48.32 and 44.23 years respectively. While the mean age for 

M.I. patients were 52.4 ±8.3 years. Among the control subjects 68% were 

male but in M.I. patients only 92% were male.
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Except vegetable eating subjects all had higher educational background. 

(16%) Fish eating & M.I. patients were 56% with education level more that 

graduation. Majority of the subjects were business people (33%). In the 

control group 59% were from urban areas while 100% of the M.I. patients 

were urban people. About 36% of subject had the monthly income more 

than Tk. 15000/- per month but highest (72%) among the M.I. patients. 

Most of the vegetable eating population (72%) had the monthly income 

less than Tk. 5000/- per month.

Mean height was highest in beef eating population ( 164.49 ± 6.01) but 

lowest in M.I. patients ( 162.26 ± 4.88). Mean weight was highest 70.28 ±

9.2 kg in beef eating subjects but lowest in vegetable eating population ( 

52.52 ± 6.14kg). Similarly BMI was highest in beef eating population 26.12 

± 3.36 while it was 19.85 ± 1.67 among vegetarian. Mean BMI for M.I. 

patients were 25.26 ± 2.21.of M.I. patients were obese (BMI > 25) while it 

was highest among beef eating subjects (56%). None of the vegetarian were 

obese. Average BMI for M.I. patients were 25.26 but in beef eating group 

26.12.

Among the M.I. patients 52% had dietary history of mixed meal, 44% beef 

eating and only 4% were fish eating subjects.

The mean cholesterol level of fish eating subjects were 174.39 ± 28.4 |ig/dl 

at initial contact but of the dietary advice it was 173.75 ± 24.4 & 176.1 ± 

20.1 |ig/dl at 3 and 6 months interval. But the baseline cholesterol level was

236.2 ± 33.62 |ng/dl in beef eating population. At the end of 6 months 

dietary advice it was 207.2 ± 22.05 |ag/dl. With the exception of 4% all 

vegetable eating subject had cholesterol level 167.64 ± 25.1 |ig/dl 76% of
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the mixed meal eating subjects had cholesterol level less than 200 ^ig/dl 

(mean 178.8 ± 3 1 . 8  |ig/dl). But among the M.I. patient 68% had the 

cholesterol level more than 200 )ig/dl. The base line mean cholesterol level 

was 229.44 ± 50.4 |ig/dl. But after dietary advice it was 209.84 ± 33.2 |ig/dl 

after 6 month only 12% of fish eating population had cholesterol > 

200|ig/dl but it was 68% among M.I. patients. 76% of beef eating subjects 

had cholesterol level >200 ^ig/dl but 4% in vegetable 20% in mixed male 

eating subjects.

Base line mean HDL level was 47.08 ± 12.44 )j,g/dl among the M.I. patient 

while LDL level was 134.25 ± 24.66 |ig/dl & T.G. level 235.46 ± 120.31 

|ig/dl. After diet counseling no significant change in HDL & LDL but after 

6 months the T.G. level was 199.74 ± 74.33 |ig/dl
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CONCLUSION

The nutritional status of vegetable eating patients showed twenty four % 

malnutrition (BMI<18.4 kg/m^). Besides this group other study population 

had average nutritional status (BMI<18.5-24.9 kg/m^), with the exception 

of beef eating population and M.I. subjects. In the beef eating group we 

found 56% were over weight. After diet counseling, these patients showed 

gradual fall in cholesterol level. Similar picture i.e. 64% of M.I. subjects 

were over weight. After dietary advice showed reduction in cholesterol 

level. Though these changes are not that much significant.

A high incidence of M.I. (52%) among the mixed meal eating population 

with average BMI 25.43 kg/m^. After diet counseling and change in life 

style measures shows no mortality from M.I. during this study period. 

Proper medication and anti oxidants (Vitamin-E, Vitamin-C) intake 

ameliorates their clinical symptoms.^^ The importance of reading nutrition 

level in maintaining a low-fat diet, vegetables and fish* .̂ So this study 

suggest limiting fat intake, high intake of vegetables, fish and nutrition 

education are helpful for maintenance of heart health. Dietetic professionals 

can use the results of this study for the benefit of their patients.

78

Dhaka University Institutional Repository



BIBLIOGRAPHY

79

Dhaka University Institutional Repository



1. Health and demographic study; BBS 1996

2. Weatherall DJ, Ledingham DGG, Warell DA The pathophysiology 

oflH D . Atherosclerosis & IHD. Oxford Text Book of Medicine, NY, 

Oxford University Press, 1996: 2318-18-2321.

3. Khan KT, Epidemiology o f  Coronary heart disease in women. In: 

Julian JD, Wegner NK, eds. Women and heart diseases, London 

Matin Dunitz, 1997: 7 - 20

4. AU: Simopoulos - DN; Ratliff-J; Elahi- P; Brown-M; Waters-M; 

McMahon-FG, Cholesterol levels in 1,084 healthy New Orleans 

males. J-La-State-Med-Soc. 1993 Aug; 145(8): 346-51.

5. Hoes-AWl Grobbee-DE; Valkenburg-HA; Lubsen-J; Hofman-A.

Cardiovascular risk and all -cause mortality, a 12 year follow-up 

study in The Netherlands. Eur-J-Epidemiol. 1993 May; 9(3): 285-92

6. Singh-RB; Niaz-MIA; Ghosh-S; Singh-R; Rastogi-SS. Effect on 

mortality and reinfarction o f  additin fruits and vegetables to a 

prudent diet in the Indian experiment o f  infarct survival (lEIS), J-Am- 

Coll-Nutr. 1993 Jun; 12(3): 255-61

7. Rubins-HB; Robins- SJ; Iwane-MK; Boden-We; Elam-MB; Fye- 

CL; Gordon-DJ; Schaefer-DJ; Schectman-G; Wittes-JT.

Raionale and design o f  the Department o f  Veterans Affairs High- 

Density Lipoprotein Cholesterol Intervention Trial (HIT) fo r

80

Dhaka University Institutional Repository



secondary prevention o f  coronary artery disease in men with low 

high density lipoprotein cholesterol and desirable low-density 

lipoprotein cAo/e^’fero/.Am-J-Cardiol. 1993 Jan 1; 71(1): 45-52

8. Lehto-S; Palomaki-P; Miettinen-H; Penttila-I; Salomaa-V; 

Tuomilehto-J; Jauhiainen-M; Pyorala-K. Serum cholesterol and 

high density lipoprotein cholesterol distributions in patients with 

acute myocardial infarction and in the general population o f  Kuopio 

province, eastern Finland. J-Intem-Med. 1993 Feb; 233(2): 1979-85.

09. Kersting-M; Schoch-G. Achieveable gluidelines fo r  food  

consumption to reach a blanced fa t and nutrient intake in childhood 

and adolescence.]-Am-CoW-Huir. 1992 Jun; 11 Suppl: 74S-78S.

10. Van-de-Bovenkamp-P,Kosmeijer-Schuil-TG;Katain-MB.

Quantifica-tion o f  oxysterols in Dutch foods: egg products and mixed 

diets. Lipids. 1988 Nov; 23(11): 1079-85

11. Kang-JX; Leaf-A. The cardiac antiarrhythmic effects o f  

polyunsaturated fatty  ac/<a?. Lipids. 1996 Mar; 31 Suppl: S41- 4

12. Ascherio-A; Hennekens-CH; Buring-JE; Master-C; Stampfer- 

MU; Willett-WC. Trans fa tty  acids intake and risk o f  myocardial 

infarction [see comments].CircvXdiiion. 1994 Jan; 89(1): 94-101.

13. Szponar-L; Respondek-W. The role o f  nutrition in the development 

o f circulatory system t/wea^e.Wiad-Lek. 1994 Oct; 47(19-20): 771-8

81

Dhaka University Institutional Repository



14. Denke-MA. Role o f  beef and beef tallow, an enriched source o f  

stearic acid, in a cholesterol-lowering diet. Am-J-Clin-Nutr. 1994 

Dec; 60(6 Suppl): 1044S-1049S

15. Trinder P Ann. Clin Biochem 6.24 (1969). Flegg H.M. Ann. Clin 

Biochem 10,79 (1972), Richmond W. Scand J. Clin Lab. Suppl. 26 

Abstract 3.25 (1972), Fasce CF Clin Chem 18, 901 (1982), Deeg R. 

and Ziegenohrm. J. Clin Chem 28,1574 (1982)

16. Burstein. M. Selvenick. HR and Mortin R J. Lipid Res 11,583 

(1970), Koeler, DF Azar M.M. and cols Clin Chem 22.98 (1976), 

Lopez- Virella. M. Clin. Chem 23,882 (1977), Fnendewald. WT. 

Clin. Chem 14,4999 (1972)

17. Young. D. Pestaner. L. Clin. Chem. 21.5 (1975), Printer. J. 

Hayashi. J. Arch. Biochem Biophy 121 404 (1966)

18. Davidson's Principles and Practice of Medicine. 14th Edition.

1986. P-181

19. Impact o f  Cardiovascular risk factor on morbidity and mortality in 

Czech middle aged man: Pilsen longitudinal study.

20. Moccetti-T; Malacrida-R; Pasotti-E; Sessa-F; Genoni-M; 

Barlera-S; Turazza-F; Maggioni-AP. Epidemiologic variables and 

outcome o f  1972 young patients with acute myocardial infarction. 

Data from the GISSI-2 dtabase.

82

Dhaka University Institutional Repository



21. Rost-PH; Davis-BR; Burlando-AJ; Curb-JD; Guthrie-GP; 

Isaacsohn-JL; Wassertheil-Smoller-S; Wilson-AC; Stamler-JH,

Coronary heart disease in men and women over 60 years. Circulation 

; 1996 Jul I; 94(1): 26-34.

22. Rtaud-Wild-SM; Connor-SL; Sexton-G; Connor-WE. Differences 

in coronary mortality can be explained by differences in cholesterol 

and saturated fa t inkates in 40 countries but not in France and 

Finland. A paradox.

23. Conway-S, Cholesterol lowering diets and coronary heart disease. 

Dietary advice should be focus on promoting antioxidants and the

right sort o f  fats. BMJ, 1998 Oct. 31, 317(7167): 1253

24. Lamon-Fava - S; Wilson-PW; Schaefer-EJ, Impact o f  body mass

index on coronary heart disease risk facts in men and women. The 

Framingham offspring study. Arterioscler - Thromb-Vasc-Biol 1996 Dec. 

16(12);1509-15

25. James - WP, What are the health risks ? The medical consequences

o f obesity and its health risks. Exp-Clin-Endocrinol- Diatetes,

1998; 106 Suppl. 2: 1-6 .

26. Orencia-AJ; Daviglus-ML; Dyer-AR; Shekelle-RB; Stamler-J

Fish consumption and stroke in men. 30 year findings o f  the Chicago 

Western Electric Study.Stroke; 1996 Feb; 27(2); 204-9

83

Dhaka University Institutional Repository



27. Feskens-EJ; Kromhout-D. Epidemiologic studies on Eskimos and 

fish intake. Ann-N-Y-Acad-Sci. 1993 Jun 14; 683: 9-15

28. Keli-SO; Feskens- EJ; Kromhout-D. Fish concumption and risk o f  

storke. The Zutphen study. Stroke. 1994 Feb; 25(2): 328-32.

29. Am; J; Clin; Nutr. 1994 May; 59(5): 1060-8

30. Hughes-K, Diet and coronary heart disease-a review. Ann-Acad- 

Med-Singapore. 1995 Mar; 24(2):224-9

31. Quazi-S; Mohiduzzaman-M; Mostafizur-Rahman-M; Keramat- 

Ali-SM, Effect o f  hilsa fish in hypercholesterolemic subjects. 

Bangladesh-Med-Red-Counc-Bull. 1994 Apr, 20(1): 1-7

32. Agren-JJ; Hanninen-O; Julkunen-A; Fogelholm-L; Vidgren-H; 

Schwab-U; Pynnonen-O; Uusitupa-M. Fish diet oil and 

docosahexaenoic acid rich oil lower fasting and postparndial plasma 

lipid /eve/5.Eur-J-Clin-Nutr. 1996 NOv; 50(11): 765-71

33. Temple-NJ, Dietary fats and coronary heart disease. Biomed- 

Pharmacother. 1996; 50(6-7): 61-8

34. Mensink-RP; Katan-MB. Trans monounsaturated fa tty acids in 

nutrition and their impact on serum lipoprotein levels in man. Prog- 

Lipid-Res. 1993;32(1): 111-22

35. Sinclair-AJ; Johnson-L; O’Dea-K; Holman-RT. Diets rich in lean 

beef increase arachidonic acid and long-chain omega 3

84

Dhaka University Institutional Repository



polyunsaturated fa tty acid levels in plasma phospholipids.

1994 May; 29(5): 337-43

36. Scott-LW; Dunn-JK; Pownall-HJ; Brauchi-DJ; McMann-MC; 

Herd-JA; Harris-KB; Savell-JW; Cross-HR; Gotto-AM Jr.

Effects o f  beef and chicken consumption on plasma lipid levels in 

hypercholesterolemic men. Arch-Intem-Med. 1994 Jun 13; 154(11): 

1261-7

37. Lichtenstein-AH; Ausman-LM; Carrasco-W; Jenner-JL; 

Ordovas-JM; Schaefer-EF. Hypercholesterolemic effect o f  dietary 

cholesterol in diets enriched in polyunasaturated and saturated fat. 

Dietary cholesterol, fa t saturation, and plasma lipids. Arterioscler- 

Thromb. 1994 Jan;  14(1): 168-75

38. Rimm-EB; Ascherio-A; Giovannucci-E; Spiegelman-D; 

Stampfer-MU; Willett-WC. Vegetable, fruit, and cereal fiber intake 

and risk o f  coronary heart disease among me/i.JAMA. 1996 Feb 14; 

275(6): 447-51

39. Matheson-B; Walker-KZ; Taylor-DM; Peterkin-R; Lugg-D; 

O’Dea-K, Effect on serum lipids o f  monounsaturated oil and 

margarine in the diet o f  an Antarctic Expedition. Am-J-Clin-Nutr. 

1996 Jun; 63(6): 933-8

40. Chou-P; Shaw-CK; Lai-MY. Community based study on the 

relationship between serum cholesterol/triglyceride and dietary

85

Dhaka University Institutional Repository



habits/ life styles in Pu-Li, Taiwan. Chung-Hua-I-Hsueh- Tsa-Chih- 

Taipei, 1993 Sep; 52(3): 155-60

41. Wirths-W; Rehage-Thones-C; Bonnhoff-N; :asselewitz-U. Effect 

o f an ovo-lacto-vegetarian diet on nutrition and blood status.Z- 

Emahrungswiss. 1987 Dec; 26(4): 230-49.

42. Mensink-RP; Katqan-MB..^ec/ o f  a diet enriched with 

monounsaturated or polyunsaturated fa tty  acids on levels o f  low- 

density and high-density lipoprotein cholesterol in healthy women

men.N-Englo-J-Med. 1989 Aug 17; 32(7): 436-41.

43. Marniemi-J; Seppanen-A; Hakala-P. Long-term effects on lipid 

metabolism o f  weight reduction on lactovegetarian and mixed diet. 

Int-J-Obes. 1990 Feb;p 14(2): 113-25

44. Chan-JK; Bruce-VM; McDonald-BE, Dietary alpha-linolenic acid 

is as effective as oleic acid and linoleic acid in lowering blood 

cholesterol in normolipidemic men. Am-J-Clin-Nutr,1991 May; 

53(5): 1230-4

45. Zhang-W; Evans-AE; Cambien-F; Li-P; Li-X; Bard-JM; 

Fruchart-JC, McCrum-EE; McMaster-D. Distribution o f  lipid 

variables in subjects in Belfast, Northern Ireland and Taiyuan, P R 

CAma.Atherosclerosis. 1993 Sep; 102(2): 175-80

86

Dhaka University Institutional Repository



46. Babiarz-M; Elikowski-W; Przybyl-L. Type o f  behavior pattern 

and risk factors in young men after myocardial infarction.Vo\-Tyg- 

Lek. 1993 Jan 18-25; 48(3-4): 71-3

47. Assmann-G; Schulte-H. Identification o f  individuals at high risk

fo r  myocardial Atherosclerosis. 1994 Oct; 110 Suppl;

S ll-21 .

48. Weijenberg-MP; Feskens-EJ; Bowles-CH; Kromhout-D.5'erMm

total cholesterol and systolic blood pressure as risk factors fo r  

mortality from ischemic heart disease among elderly men and 

women. J-Clin-Epidemiol. 1994 Feb; 47(2): 197-205

49. Nobili-A; D'Avanzo-B; Santoro-L; Ventura-G; Todesco-P; La- 

Vecchia-C. Serum cholesterol and acute myocardial infarction a 

case control study from the GISSI-2 ^na/.Br.-Heart-J. 1994 May; 

71(5): 468-73

50. Kannel-WB. Range o f  serum cholesterol values in the population 

developing coronary artery disease. Am-J-Cardiol. 1995 Sep 28; 

76(9): 69C-77C.

51. Di-Mascio-R; Marchioli-R; Vitullo-F; Di-Pasquale-A; CAvasinni- 

L; Tognoni-G. Serum cholesterol and risk o f  ischemic stroke results 

o f  a case control study on behalf o f  PROGETTO 3A Investigtors. 

Prev-Med. 1995 Mar, 24(2): 128-33.

87

Dhaka University Institutional Repository



J
52. Tanaka-H; Date-C; Chen-H; Nakayama-T; Yokoyama-T; 

Yoshiike-N; Iwaoka-H; Iwaya-M; Zaman-MM; Yamaguchi-M; 

Matsumura-Y; Sugiyama-M; Kushiro-W; Ichimura-T; Noji-A; 

Chowdhury-AH; Kim-IS; Kwan-TB; Cho-BM. A brief review o f  

epidemiological studies on ischemic heart disease in Japan.J- 

Epidemiol. 1996 Aug; 6(3 Suppl): S49-59

53. Tambyah-PA; Lim-YT; Choo-MH. Premature myocardial 

infarction in Singapore-risk factor analysis and clinical features. 

Singapore-Med-J. 1996 Feb; 37(1): 31-3.

54. UI-Haq-I; Ramsay-LE; Pickin-DM; Yeo-WW; Jackson-PR; 

Payne-JN. Lipid-lowering fo r  prevention o f  coronary heart disease 

what policy now?. Clin-Sci-Colch. 1996 Oct; 91(4):399-413.

55. Willett-WC; Stampfer-MJ; Manson-JE; Colditz-GA; Speizer-FE; 

Rosner-BA; Sampson-LA; Hennekens-CH. Intake o f  trans fatty  

acids and risk o f  coronary heart disease among women. Lancet. 1993 

Mar 6; 341(8845):581-5.

56. Willett-WC; Stampfer-MJ; Manson-JE; Coldit-GA; Speizer-FE; 

Rosner-BA; Sampson-LA; Hennekens-CH. Intake o f  trans fatty  

acids and risk o f  coronary heart disease among women. Lancet. 1993 

Mar 6; 341(8845):581-5

57. Singh - RB; Niaz-MA; Ghosh-S. Effect on central obesity ad 

associated disturbances o f  low-energy, fru it and vegetable - enriched

88

Dhaka University Institutional Repository



prudent diet in north Indians. Postgrad-Med-J. 1994 Dec; 70(830): 

895-900.

58. Singh- RB; Niaz-MA; Agarwal-P; Begom-R; Rastogi-SS.^ec? o f

antioxidant-rich foods on plasma ascorbic acid, cardiac enzyme, and 

lipid peroxide levels in patients hospitalized with acute myocardial 

infarction. J-Am-Diet-Assoc. 1995 Jul; 95(7):775-80.

59. Oskarsson-HJ; Godwin-J; Gunnar-RM; Thomas-JX Jr.Dietary 

fish oil supplementation reduces myocardial infarct size in a canine 

model o f  ischemia and re/7er^5ion.J-Ann-Coll-Cardiol.l993 Apr; 

21(5);1280-5.

60. Yung-BC; Saldeen-TG; Bryant-JL; Nichols-WW; Mehta-JL.

Long-term dietary fish oil supplementation protects against ischemia- 

reperfusion-induced myocardial dysfunction in isolated rate hearts. 

Am-Heart-J. 193 Dec. 126(6): 1287-92.

61. Morris-MC; Manson-JE; Rosner-B; Buring-JE; Willett-WC; 

Hennekens-CH. Fish consumption and cardiovascular disease in 

physicians health study: a prospective study. Am-JEpidemiol. 1995 

Jul 15; 142(2): 166-75

62. Daviglus-ML; Stamler-J; Orencia-AJ; Dyer-AR; Liu-K; 

Greenland-P; Walsh-MK; Morris-D; Shekelle - RB. Fish 

consumption and the 30-year risk o f  fa ta l mycardial infarction. N- 

Engl-J-Med 1997 Apr 10; 336 (15): 1046-53

89

Dhaka University Institutional Repository



63. Wannamethee-G; Whincup-PH; Shaper-AG; Walker-M; Mac 

FArlane-PW.Factora determining case fatality in myocardial 

infarction" who dies in a heart a^toc^'?.Br-Heart-J. 1995 Sep; 74(3): 

324-31

64. Heyden-S. Polyunsaturated and monounsaturated fa tty  acids in the 

diet to prevent coronary heart disease via cholesterol reduction. Ann- 

Nutr-Metab.l994;38(3): 117-22

65. Brugda-R; Wenger-NK; Jacobson-TA; Clark-WS; Sotsonis-G; 

Iglesias-A. Changes in plasma cholesterol levels after hospitalization 

fo r  acute coronary events. Cardiology. 1996 May-Jun; 87(3): 194-9.

66. Renaud-S; de-Lorgeril-M. Nutrition, atherosclerosis and coronary 

heart disease. Reprod-Nutr-Dev.1994; 34(6):599-607

67. Heller-RF; Walker-RJ; Boyle-CA; O'Connel-DL; Rusakaniko-S; 

Dobson-AJ. A randomised controlled trial o f  a dietary advice 

program fo r  relatives o f  heart attack victims. Med-J-Aust. 1994 Nove 

7; 161(9): 529-31.

68. Menotti-A; Keys-A; Blackburn-H; Kromhout-D; Karvonen-M; 

Nissinen-A; Pekkanen-J; Punsar-S; Fidanza-F; Giampaoli-S; 

Seccareccia-F; Buzina- R; Mohacek-I; Nedeljkovic-S; Aravanis-C; 

Dontas-A; Toshima-H; Lanti-M. Comparison o f  multivariate 

predictive power o f  major risk factors fo r  coronary heart diseases in

90

Dhaka University Institutional Repository



different countries: results from eight nations o f  the Sevo. Countries 

Study, 25-yearfollow-up. J-Cardiovasc-Risk. 1996 Feb; 3(1): 69-75.

69. Keenan-JM; Morris-DH. Hypercholesterolemia. Dietary advice fo r  

patients regarding meat. Postgrad-Med. 1995 Oct; 98(4): 113-4, 117­

8, 120-1 passim

70. Katan-MB; Zock-PL; Mensink-RP. Effects o ffa ts and fa tty acids on 

blood lipids in humans: an overview. Am-J-Clin-Nutr. 1994 Dec; 60(6 

Suppl): 1017S-1022S.

71. Sperber-AD; Galil-A; Sarov-B; Stahl-Z; Shany-S. A combined 

community strategy to reduce cholesterol and other risk factors. Am-J- 

Prev-Med. 1996 Mar-Apr; 12(2):123-8.

72. Oliver - MF, Cholesterol lowering diets and coronary heart disease. 

Advice should now be to increase intake o f  vegetable oils and fish. 

BMJ, 1998 Oct. 31, 317(7167): 1253

73. Ascherio-A; Hennekens-CH; Buring-JE; Master-C; Stampfer-MJ; 

Willett-WC. Trans-fatty acids intake and risk o f  myocardial

Circulation 1994 Jan; 89(1): 94-101.

74. Singh-RB; Niaz-MA; Ghosh-S, Effect on central obesity and

associated disturbances o f  low-energy, fru it and vegetable-enriched 

prudent diet in north Postgrad-Med-J. 1994 Dec; 70(830);

895-900.

91

Dhaka University Institutional Repository



75. Ginter-E. Cardiovascular risk factors in the former communities 

countries. Analysis o f  40 European MONICA populations. Eur-J- 

Epidemiol. 1995 Apr; 11(2): 199-205.

76. Gillman-MW; Cupples-LA; Gagnon-D; Posner-Bm; Ellison-RC; 

Castelli-WZ; Wolf-PA. Protective effect o f  fruits and vegetables on 

development o f  stroke in men.JAMA. 1995 Apr 12; 273(14): 1113-7.

77. Ascherio-A; Willett-WC. New directions in dietary studies o f  

coronary heart disease. J-Nutr. 1995 Mar; 125(3 supple): 647S-655S

78. Chou-P; Shaw-CK; Lai-MY. Community-based study on the 

relationship between serum cholesterol/triglyceride and dietary 

habits/life styles in Pu-LI, Taiwan. Chung-Hua-I-Hsueh-Tsa-Chih- 

Taipei. 1993 Sep; 52(3): 155-60.

79. Goldbourt-U; Behar-S; Reicher-Reiss-h;Agmon-J; Kaplinsky-E; 

Graff-E; Kishon-Y; Caspi-A; Weisbort-J; Mandelzweig-L; et-al.

Rationale and design o f  a secondary prevention trial o f  increasing 

serum high-density lipoprotein cholesterol and reducing triglycerides 

in patients with clinically manifest atherosclerotic heart disease. Am- 

J-Cardiol. 1993 Apr 15; 71(11): 909-15.

80. Bostom-AG; Cupples-LA; Jenner-JL; Ordovas-JM; Seman-LJ; 

Wilson-PW; Schaefer-EJ; Castelli-WP. Elevated plasma 

lipoprotein(a) and coronary heart disease in men aged 55 years and 

younger. A prospective study. JAMA. 1996 Aug 21; 276(7): 544-8.

92

Dhaka University Institutional Repository



81. Delgado-M; Glutierrez-A; CAno-MD; CAstillo-MJ, Elimination o f  

meat, fish, and derived productrs from  the Spanish-Mediterranean 

diet: effect on the plasma lipid /)rc)///e.Ann-Nutr-Metab. 1996; 

40(4):202-ll.

82. Mitchell-BD; Gonzalez-Villalpando-C; Arredondo-Perez-B; 

Garcia-MS; Valdez-R; Sitrn-M P  Myocardial infarction and 

cardiovascular risk factors in Mexico City and San Antonio, Texas. 

Arterioscler-Thromb-Vasc-Biol. 1995 Jun; 15(6): 721-5.

83. Stampfer-MJ; Krauss-RM; Ma-J; Blanche-PJ; Holl-LG; Sacks- 

FM; Hennekens-CH. A prospective study o f  triglyceride level, low- 

density lipoprotein particle diameter, and risk o f  myocardial 

infarction. JAMA. 1996 Sep 18; 276(11): 882-8.

84. Cremer - P; Nagel - D; Mann - H; Labrot - B; Muller - Berninger- 

R; Elster-H; Seidel-D. Risk factors fo r  myocardial infarction in a 

cohort o f5790 men. Atherosclerosis. 1997 Mar 21; 129(2):221-30.

85. Gleichmann-U; Gleichmann-S; Mannebach - H; Baller-D,

Changes in the life style as a causal therapeutic approach in coronary 

heart disease. Z-kardiol, 1998; 87. Suppl 2:125-35.

86. Neuhouser - ML; Kristal - AR; Patterson - RE, Use o f  food  

nutrition levels in associated with lower fa t intake. J - Am - Diet - 

Assoc. 1999 Jan;  99(1): 45-53.

93

Dhaka University Institutional Repository



ANNEXURE

94

Dhaka University Institutional Repository



QUESTIONNAIRE FOR CLINICAL AND PARTIAL NUTRITINAL
STATUS OF STUDY GROUPS

Date:., 

SI. No.

1.NAME

2. AGE

3. SEX

4. ADDRESS

5. MARITAL STATUS ; Married

6. RELIGION: Muslim Hindu

Unmarried 

Others

W idow Others

7. ED U C A T IO N : Illeterate Signature position only

Up to SSC Up to HSC Above

Upto class V

8. OCCUPATION: Student Service Business Labour

unemployed Housewife Others

9. MONTHLY INCOME: Below  1000/- 1000-5000/- 5000-10,000/

above 10000/- above 15000/-

Dependent 

10 FAMILY NUMBER: 1 -4 5 - 8 Above 8

above 20000/- 

Others 

Single
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11. HYGIENE: a) Residence and surrounding

i) Residence: Own Rent Sub-let

Slum house Hostel Others

ii) Condition o f  Residence Building

Straw

iii) N o .o f room 1

Pucca tin Tin

Others

2 3 4 above

iv) Kitchen room Present

v) Source o f  light Electricity

Absent

Lamp Candel Others

b. Do you wash your hand before meals ? Yes 

W ashing materials Only water Soap

12.

c. Place o f  defaecation: Pucca Kacha

Do you clean hand after using toilet ? Yes  

Washing materials Only water

d. U se o f  water : Supply 

Boiled/mineral

N o  

Ash/Clay  

Open space 

No

Others

Soap Clay Ash

Tubewell River/pond

Others

DIETARY HABITS Meat.......................................per week.
Fish......................................... per week
Vegetables............................ per week
M ilk........................................ per week

Others
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Menu of the last 24 hours diet:

a) Breakfast Rice Bread Vegetables

Meat Fruits Sugar

Chicken Chapati Parata

b) Lunch Rice Bread Vegetables

Meat Fruits Sugar

Chicken Chapati Parata

c) Supper Rice Bread Vegetables

Meat Fruits Sugar

Chicken Chapati Parata

Egg 

Tea/Coffee 

Others 

Egg

Milk Fish

Pulse

Milk Fish

Tea/Coffee 

Others 

Egg

Pulse

Milk Fish

Tea/Coffee Pulse

Others Deserts

d) Light refreshment (Morning) Tea

Fruits

d) Light refreshment (M oming) 

i l .  Morning Tea

ii) Evening

Milk Biscuit

Others

Milk Biscuit

Fruits Others

Tea Milk Biscuit

Fruits Others

13. Dietary category: 
Fish eating B eef eating Vegetable eating M ixed meal eating

14. Immunization practice in the family:
a) Pregnant Yes

b) Children Yes

N o

N o
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15. Blood pressure in mm of Hg.:
1st 2nd 3rd

16. W eight.................................................................kg

17. Height..................................ft............................ inch

18. Medication i f  any
a).,
b).
c).
d).

19. Lipid profile:

TOTAL CHOLESTEROL mg/dl 

HDL(High density lipoprotein) 

LDL(Low density lipoprotein) 

TG(Tri glyceride)

1st 2nd 3rd

20. Dietary advice i f  any;.

21. Comments:
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