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ABSTRACT 

 

This cross sectional study investigates the association between nutritional status and dietary intake 

among vegetarian, eggitarian and non-vegetarian overweight and obese working women. Two 

hundred overweight and obese working women of Banaras Hindu University, Varanasi (respondents) 

were selected for this study by purposive sampling technique. Pretested and predesigned questionnaire 

- cum - interview schedule was used for data collection. Nutritional status of the respondents were 

assessed by using parameters like body mass index (BMI), waist circumference (WC), waist - hip-

ratio (WHR), visceral fat (VF) and percent body fat (PBF). Anthropometric measurements were taken 

by using standard technique (Jeliffe, 1966). The values of PBF and VF were taken by Omron Body 

Composition Monitor; HBF 212. Dietary intake of the respondents was assessed by food consumption 

pattern and nutrient intake by 24 hour dietary recall method. The result revealed that there is a 

significant association between height (F= 8.20, P < 0.001) and weight (F= 5.33, P < 0.01) with food 

habits of respondents i.e. among vegetarian, eggitarian and non-vegetarian respondents. In context of 

nutrient intake, it was observed that the protein, carbohydrate, calcium, phosphorus and total fibre of 

all the respondents were greater than recommendation i.e. RDA 2010. There was no significant 

association found between nutrient intake of the respondents with their food habits except in the case 

of calcium (F=5.24, P < 0.01). Through food consumption pattern it was observed that all respondents 

include wheat daily in their diet. Significant difference was found between intake of rice, roots and 

tuber, fruits, egg, mustard oil and sugar and jaggery with food habits of respondents. Based on these 

findings, it was concluded that respondents include diet according to the recommendation as well as 

develop pattern of physical activity in many forms like yoga, running, stair workout, exercises etc to 

remain fit and healthy throughout their life course. 

 

Keywords: nutritional status, anthropometric measurement, food consumption pattern, nutrient intake. 

 

INTRODUCTION 

Overweight and obesity is a major 

public health concern of today’s era and 

become a global pandemic now. According 

to World Health Organization (WHO) 

statistics it was reported that 39 percent of 

adult aged 18 years or above were 

overweight in 2014 and 13 percent were 

obese. 
[1]

 It has also been projected that by 

2025, approximately 3 billion people will be 

overweight worldwide; of these 700 million 

will be obese. 
[2]

 The most common form of 

obesity which affects the general population 

is the polygenic form which results from the 

long term positive energy balance and if this 

process persists for long time then obesity 
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develops. The balance between the energy 

intake and expenditure is influenced by a 

complex interplay of genetic, environment 

and social factor. 
[3,4] 

Overweight and obesity is the major 

risk factor for cluster of diseases like 

menstrual dysfunction, hypertension, high 

cholesterol, cardiovascular diseases, 

respiratory problems as well as several types 

of cancer. It is prevalent among all the age 

groups and is on rise among adults 

especially women in both developed as well 

as in developing countries.
 [5,6]

 Previous 

studies show that women are more prone to 

putting on weight at three stages i.e. at 

puberty, after pregnancy and menopause. 

Nutrition transition also plays a 

dramatic role in increasing the prevalence of 

overweight and obesity. This includes 

changes in dietary habits, excessive 

consumption of energy dense food, 

breakfast skipping, lack of exercise/physical 

activity, disorders of endocrine system and 

genetic predisposition. 
[7]

 Therefore, the 

attempt of this research paper is to discover 

the association of food habits with 

nutritional status, dietary intake and food 

consumption pattern of respondents. 

 

METHODOLOGY 

SELECTION OF RESPONDENTS 

The present study has been carried 

out on total 200 respondents between the 

age group of 23-64 years, who were selected 

by purposive sampling technique from 

Banaras Hindu University, Varanasi, and 

Uttar Pradesh, India. The data were 

collected from all the respondents with the 

help of well-designed questionnaire - cum - 

interview schedule. 

ETHICAL CONSIDERATIONS 

The studies were conducted under 

the rules and regulation of Institute Ethical 

Committee, IMS, BHU (Ethical Committee 

Letter Number - Dean/2012-13/183). 

Inclusion criteria 

The enrolment of participants was 

based on their range of BMI i.e. only those 

respondents were selected whose BMI was 

more than 24.9 which is the upper limit of 

normalcy as per the guidelines of NHLBI 

Obesity Education Initiative 2000 and 

Report of WHO Expert Consultation 2008. 
[8,9] 

Exclusion criteria 

The BMI range of less than 24.9, 

pregnant women as well as those who have 

some hormonal aberrations was excluded 

from this present study. 

SOCIO - DEMOGRAPHIC PROFILE 

This section deals with the general 

characteristics of the respondent i.e. about 

their age, marital status, type of family, 

religion, education, occupation, family 

income per month, socio - economic status 
[10]

 and physical activity level (PAL). 
[11]

 

ANTHROPOMETRICAL 

PARAMETERS 

By using the standard protocol, 

height and weight of the respondents were 

measured 
[12]

 and then BMI was calculated 

by dividing weight in kilograms by height in 

meters square. 
[13]

 After that BMI was 

categorized based on standards i.e. NHLBI 

Obesity Education Initiative 2000 and 

Report of WHO Expert Consultation 2008 

were utilized for the assessment of obesity 

as given below: 
[8,9]

 
 

World Body Mass Index (BMI) kg/m2  Classification 

>18.50  Underweight 

18.5- 24.9   Normal  

25.0-29.9  Overweight 

30.0 - 34.9 Grade I obese 

35.0 - 39.9 Grade II obese 

> 40.0 Grade III obese 

 

For the assessment of abdominal 

obesity, waist and hip circumference 

measurement was taken. Waist hip ratio 

(WHR) was calculated by dividing the waist 

circumference and hip circumference. As 

per classification of WHO Expert 

Consultation 2008, cut off values used for 

WC and WHR in the present study are as 

given below:
 [13]

 

 

Indicator Cut off points Risk of metabolic 

complications 

Waist circumference 

 

<80cm for women Normal 

>80 cm for women Increased risk  

Waist- hip ratio ≥0.85 for women Substantially 
increased  

< 0.85 for women Normal 
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Omron Body Composition Monitor 

(HBF 212) was used to assess the visceral 

fat (VF) and percent body fat (PBF) of the 

respondents. As per Omron Body 

Composition guidelines, the cut off values 

used for VF and PBF for the assessment of 

abdominal obesity and percentage of fat in 

the body are as given below:
 [14]

 
 

 

 

 

 

DIETARY ASSESSMENT  

For the assessment of food 

consumption pattern frequency of food 

groups eaten by the respondents were 

recorded. The 24 hour dietary recall method 

was used to evaluate the nutrient intake of 

the respondents. The household 

measurements were used for the 

computation of portion sizes included in 

their meal which was later converted into 

metric system and then analyzed with the 

help of nutritive value of Indian foods. 
[15]

 

The intake was then compared with 

recommended dietary allowances. 
[16] 

 

Statistical analysis  

Statistical analysis was performed by 

using trial version of Statistical Package of 

Social Sciences (SPSS) Version 20.0. The 

data was analyzed by using descriptive 

statistics such as frequency, percentage, 

mean and standard deviation. For 

determining the significance between the 

variables chi square test and F- test were 

used. To find correlation between the 

parameters Pearson correlation coefficient 

was used. Turkey HSD (post hoc) test was 

used to assess the significant pairs. 

 

RESULTS 

The demographic data of all the 

respondents are shown in Table 1. The table 

represents that75.5 percent of respondent 

were vegetarian, 6.7 percent of them were 

eggitarian in the age group of > 50 years 

whereas 56.9 percent of respondents were 

non vegetarian in the age group of ≤ 35 

years. There is highly significant association 

found between age and food habits of 

respondents. In context of marital status, it 

was found that 61.9 percent of vegetarian 

respondents were widow and 50.3 percent 

of non-vegetarian respondents were 

married. It was also found that 49.2 percent 

and 50 percent of vegetarian respondents 

live in nuclear and joint family respectively. 

In context of religion, it was found 

that 56.9 percent of vegetarian respondents 

were Hindu. In spite of this, 93.8 percent 

and 100 percent of non-vegetarian 

respondents were Muslim and Christian 

respectively. In the arena educational 

qualification, 67.8 percent of vegetarian 

respondent have educational qualification of 

graduation and above. In context of 

occupation 75 percent of vegetarian 

respondents were in high profession. It was 

also observed that 73.2 percent of 

vegetarian respondent have the family 

income per month of Rs. ≥36,997 and 88.2 

percent of non-vegetarian have family 

income per month ranges between Rs. 

5,547- 9,248. In context of socio-economic 

status 74.3 percent of vegetarian respondent 

lies in upper socio economic status and 87.5 

percent of non-vegetarian lie in upper lower 

category of socio - economic status. Above 

all in context of physical activity level 

(PAL), it was observed that 68 percent of 

eggitarian respondents were in sedentary 

lifestyle category and 83.4 percent of non-

vegetarian respondents were in moderate 

type of lifestyle category. There is highly 

significant association found between food 

habits of respondents and religion, 

educational qualification, occupation, 

income per month, SES and PAL. 

 

 

 

 

Percent body fat Classification 

20.00 - 29.99 Normal 

30.00 - 34.99 High 

35.00 - 50.00 Very high 

Visceral fat level Classification 

1 - 9  Normal 

10 - 14 High 

15 - 30 Very high 
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Table No. 1: Socio-demographic distribution of respondents according to their food habits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table No. 2: Mean and standard deviation of health parameters according to their food habits. 

 

 Nutrient intake 

 

 Food Habits Statistical 

Significance 

 
Vegetarian (I) 

(n = 99) 

Eggitarian (II) 

(n=8) 

Non – vegetarian  

(III) (n=93) 

Height (cm)  153.91 ± 6.45  152.00 ± 4.28  150.01 ± 7.03  F= 8.20, P < 0.001 

Weight (kg)  66.27 ± 8.44  66.88 ± 9.48  62.30 ± 8.35  F= 5.33, P < 0.01 

BMI (kg/m2)  27.94 ±2.80  27.88 ± 4.49  27.60 ± 2.79  F= 0.37, P > 0.05 

WC (cm)  88.04 ± 8.40  81.50 ± 2.83  87.95 ± 8.09  F= 2.46, P > 0.05 

WHR  0.89 ± 0.06  0.91 ± 0.07  0.87 ± 0.05  F= 2.28, P > 0.05 

VF 10.53 ± 4.72  8.63 ± 3.02  10.37 ± 4.02  F= 2.51, P > 0.05 

PBF  37.11 ± 3.17  37.25 ± 4.17  36.11 ± 3.14  F= 0.71, P > 0.05 

All values are in mean ± S.D and Post- hoc turkey significant difference test is used. 

Height: I vs. III, Weight: I vs. III 

Characteristics  Food Habits 

Vegetarian Eggitarian Non- vegetarian Total 

No. % No. % No. % No. % 

Age 

≤35 years 26 40.0 2 3.1 37 56.9 65 100.00 

36-50 years 39 43.3 3 3.3 48 53.4 90 100.00 

> 50years 34 75.5 3 6.7 8 17.8 45 100.00 

Total 99 49.5 8 4 93 46.5 200 100.00 

Statistical Significance χ2 =19.49, df = 4, P < 0.001  

Marital status 

Single 11 78.6 1 7.1 2 14.3 14 100.00 

Married 75 45.5 7 4.2 83 50.3 165 100.00 

Widow 13 61.9 0 0.0 8 38.1 21  

Statistical significance χ2 = 8.76, df = 4, P >0.05 

Type of family 

Nuclear 59 49.2 6 5.0 55 45.8 120 100.00 

Joint 40 50.0 2 2.5 38 47.5 80 100.00 

Statistical significance χ2 = 0.79, df = 2, P >0.05 

Religion 

Hindu 99 56.9 7 4.0 68 39.1 174 100.00 

Muslim 0 0.00 1 6.2 15 93.8 16 100.00 

Christian 0 0.00 0 0.00 10 100.00 10 100.00 

Statistical significance χ2 = 31.29, df = 4, P < 0.001 

Educational Qualification 

Profession  22 64.7 3 8.8 9 26.5 34 100.00 

Graduate or  

Postgraduate  

61 67.8 3 3.3 26 28.9 90 100.00 

Intermediate 5 41.7 0 0.0 7 58.3 12 100.00 

High School 4 57.1 0 0.0 3 42.9 7 100.00 

Middle School 4 20.0 1 5.0 15 75.0 20 100.00 

Primary School 0 0.0 0 0.0 5 100.00 5 100.00 

Illiterate 3 9.4 1 3.1 28 87.5 32 100.00 

Statistical significance χ2 = 54.90, df = 12, P < 0.001 

Occupation 

Profession 54 75.0 4 5.6 14 19.4 72 100.00 

Semi – profession 11 45.8 1 4.2 12 50.0 24 100.00 

Clerical 17 65.4 1 3.8 8 30.8 26 100.00 

Skilled 3 75.0 0 0.0 1 25.0 4 100.00 

Semi – skilled 4 33.3 0 0.0 8 66.7 12 100.00 

Unskilled 10 16.1 2 3.2 50 80.7 62 100.00 

Statistical significance χ2 = 56.90, df = 10, P < 0.001 

Family income per month (in Rs.) 

≥36,997 41 73.2 3 5.4 12 21.4 56 100.00 

18,498-36,996 34 58.6 3 5.2 21 36.2 58 100.00 

13,847 – 18,497 10 76.9 0 0.0 3 23.1 13 100.00 

9,249 – 13,873 9 40.9 1 4.5 12 54.6 22 100.00 

5,547-9,248 5 9.8 1 2.0 45 88.2 51 100.00 

Statistical significance χ2 = 57.23, df = 8, P < 0.001 

Socio-economic status (SES) 

Upper 52 74.3 4 5.7 14 20.0 70 100.00 

Upper-middle 30 60.0 1 2.0 19 38.0 50 100.00 

Lower-middle 11 45.8 2 8.4 11 45.8 24 100.00 

Upper- lower 6 10.7 1 1.8 49 87.5 56 100.00 

Statistical significance χ2 = 61.31, df = 6, P < 0.001 

Physical activity level (PAL) 

Sedentary 95 55.9 7 4.1 68 40.0 170 100.00 

Moderate 4 13.3 1 3.3 25 83.4 30 100.00 

Statistical significance χ2 = 19.66, df = 2, P < 0.001 
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Table No. 3: Mean and standard deviation of nutrient intake according to their food habits. 

 

Nutrient intake 

 

 Food Habits Statistical 

Significance 

 
Vegetarian (I) 

(n=99) 

Eggitarian (II) 

(n=8) 

Non – vegetarian (III) 

(n=93) 

Energy (kcal)  1914.79 ± 345.67  1975.12 ± 325.33  1837.09 ± 342.75  F= 1.54, P > 0.05 

Protein (g)  61.50 ± 13.40  62.75 ± 8.73  59.33 ± 12.15  F= 0.82, P > 0.05 

Fat (g)  40.29 ± 12.61  33.88 ± 8.84  37.27 ± 13.44  F= 1.89, P > 0.05 

Carbohydrate (g)  318.09 ± 63.79  333.00 ± 76.77  311.17 ± 64.66  F= 0.58, P > 0.05 

Calcium (mg)  853.11 ± 260.47  801.25 ± 342.70  728.17 ± 268.32  F= 5.24, P < 0.01 

Phosphorus (mg) 1527.27 ± 388.32  1552.63 ± 311.82  1437.10 ± 284.82  F= 1.83, P > 0.05 

Iron (mg)  18.75± 5.42  19.00 ± 3.74  17.85 ± 4.94  F= 0.80, P > 0.05 

Total fibre (g)  47.21 ± 13.24  50.38 ± 8.19  46.33 ± 12.34  F= 0.42, P > 0.05 

All values are in mean ± S.D and Post- hoc turkey significant difference test is used. 

Calcium: I vs. III 

Table No. 4: Food consumption pattern of respondents according to food habits (from last two month) 

Food Groups 

 

 Cereals Pulses  

& Legumes 

Vegetables  

 

Fruits 

 

Non - Veg Milk & its 

products 

Food cooking medium Sugar 

& 

Jaggery Food 

Habits 

Consumption pattern Wheat Rice Green leafy 

vegetables 

Other Vegetables 

 

Roots & 

Tubers 

Meat Fish Egg Refine 

Oil 

Mustard 

oil 

Desi ghee 

 

V 

E 

G 

E 

T 

A 

R 

I 

A 

N 

 

D 99 

(100.00) 

66 

(66.7)  

 82 (82.8)  42 

 (42.4) 

 89 

 (89.9) 

 80 

 (80.9) 

 58 (58.6)  

 -- 

 

 -- 

 

 -- 

 89 (90.0)  66 

(66.7) 

 91 

(92.0) 

 50 

(50.4) 

 90 (91.0) 

A  

 -- 

 14 

(14.1) 

 12 (12.1)  19 

 (19.2) 

 8 

 (8.1) 

 13 

 (13.1) 

 12 (12.1)  

 -- 

 

 -- 

 

 -- 

 3 (3.0)  10 

(10.1) 

 4 

 (4.1) 

 6 

(6.1) 

 1 (1.0) 

 W  

 -- 

 10 

(10.1) 

 4 (4.0)  28 

 (28.3) 

 2 

 (2.0) 

 2 

 (2.0) 

 18 (18.2)  

 -- 

 

 -- 

 

 -- 

 4 

(4.0) 

 11 

(11.1) 

 2 

 (2.0) 

 5 

(5.1) 

 1 

 (1.0) 

 M  

 -- 

 0 

(0.0) 

 

 -- 

 4 

 (4.0) 

 

 -- 

 0 

 (0.0) 

 4 (4.0)  

 -- 

 

 -- 

 

 -- 

 

 -- 

 3 

 (3.0) 

 

 -- 

 6 

(6.1) 

 1 

 (1.0) 

S  

 -- 

 8 

(8.1) 

 1  

 (1.0) 

 5 

 (5.1) 

 

 -- 

 4 

 (4.0) 

 7 (7.1)  

 -- 

 

 -- 

 

 -- 

 2 

 (2.0) 

 7 

 (7.1) 

 1 

(1.0) 

 20 

(20.2) 

 2 

 (2.0) 

N  

 -- 

 1 

(1.0) 

 

 -- 

 1 

 (1.0) 

 

 -- 

 

 -- 

 0 (0.0)  99 

(100.00) 

 99 

(100.00) 

 99 

(100.00) 

 1 

 (1.0) 

 2 

 (2.0) 

 1 

(1.0) 

 12 

(12.1) 

 4 

 (4.0) 

 

E 

G 

G 

 I 

T 

A 

R 

 I 

A 

N 

D  8 

(100.00) 

 4 

(50.0) 

 8 (100.0)  2 

 (25.0) 

 8 

(100.00) 

 6 

 (75.0) 

 4 

(50.0) 

 

 -- 

 

 -- 

 2 

(25.0) 

 6 

(75.0) 

 4 

(50.0) 

 8 

(100.00) 

 0 

(0.0) 

 7 

(87.5) 

A  

 -- 

 1 

(12.5) 

 0  

 (0.0) 

 2 

 (25.0) 

 0 

 (0.0) 

 0 

 (0.0) 

 2 

(25.0) 

 

 -- 

 

 -- 

 1 

(12.5) 

 1 

(12.5) 

 0 

 (0.0) 

 0 

(0.0) 

 0 

(0.0) 

 0 

 (0.0) 

W  

 -- 

 1 

(12.5) 

 0 

 (0.0) 

 3 

 (37.5) 

 0 

 (0.0) 

 1 

 (12.5) 

 0 (0.0)  

 -- 

 

 -- 

 2 

(25.0) 

 0 

(0.0) 

 1 

 (12.5) 

 0 

 (0.0) 

 0 

(0.0) 

 0 

(0.0) 

M  

 -- 

 1 

(12.5) 

 

 -- 

 1 

 (12.5) 

 

 -- 

 1 

 (12.5) 

 0 (0.0)  

 -- 

 

 -- 

 2 

(25.0) 

 

 -- 

 1 

(12.5) 

 

 -- 

 1 

(12.5) 

 0 

 (0.0) 

 

 S 

 

 -- 

 1 

(12.5) 

 0 

 (0.0) 

 0 

 (0.0) 

 

 -- 

 0 

 (0.0) 

 2 (25.0)  

 -- 

 

 -- 

 1 

(12.5) 

 1 

(12.5) 

 1 

(12.5) 

 0 

 (0.0) 

 6 

(75.0) 

 0 

 (0.0) 

 

 N 

 

 -- 

 0 

 (0.0) 

 

 -- 

 0 

 (0.0) 

 

 -- 

 

 -- 

 0 (0.0)  8 

(100.00) 

 8 

(100.00) 

 0 

 (0.0) 

 0 

(0.0) 

 1 

(12.5) 

 0 

 (0.0) 

 1 

(12.5) 

 1 

 (12.5) 

N 

O 

N 

V 

E 

G 

 I 

T 

A 

R 

I 

A 

N 

 

 D 

 93 

(100.00) 

 77 

(82.8) 

 80 

 (85.9) 

 24 

 (25.8) 

 86 

 (92.4) 

 82 

(88.2) 

 23 (24.7)  

 -- 

 2 

(2.2) 

 4 

 (4.3) 

 54 (58.0)  42 

(45.1) 

 79 

(84.9) 

 21 

(22.6) 

 85 

(91.3) 

 

 A 

 

 -- 

 8 

 (8.6) 

 5 

 (5.4) 

 15 

 (16.1) 

 5 

 (5.4) 

 3 

 (3.2) 

 11 (11.8)  3 

(3.2) 

 4 

(4.3) 

 25 

(26.9) 

 10 

(10.8) 

 8 

 (8.6) 

 5 

(5.4) 

 4 

 (4.3) 

 1 

 (1.1) 

 

 W 

 

 -- 

 4 

(4.3) 

 6 

 (6.5) 

 47 

 (50.5) 

 2 

 (2.2) 

 4 

 (4.3) 

 27 (29.0)  30 

(32.3) 

 36 

(38.6) 

 39 

(41.9) 

 6 

(6.5) 

 11 

(11.8) 

 4 

 (4.3) 

 4 

(4.3) 

 1 

 (1.1) 

M  

 -- 

 1 

(1.1) 

 

 -- 

 5 

 (5.4) 

 

 -- 

 0 

 (0.0) 

 10 

(10.8) 

 30 

(32.3) 

 21 

(22.6) 

 13 

(14.9) 

 

 -- 

 4 

(4.3) 

 

 -- 

 6 

(6.5) 

 2 

 (2.2) 

 

 S  

 

 -- 

 3 

(3.2) 

 2 

 (2.2) 

 2 

 (2.2) 

 

 -- 

 4 

 (4.3) 

 20 

(21.5) 

 23 

(24.7) 

 24 

(25.8) 

 7 

(7.5) 

 14 

(15.0) 

 22 

(23.7) 

 3 

(3.2) 

 34 

(36.5) 

 0 

 (0.0) 

 

 N 

 

 -- 

 0 

(0.0) 

 

 -- 

 0 

 (0.0) 

 

 -- 

 

 -- 

 2 

 (2.2) 

 7 

 (7.5) 

 6 

 (6.5) 

 5 

(5.4) 

 9 

(9.7) 

 6 

 (6.5) 

 2 

(2.2) 

 24 

(25.8) 

 4 

 (4.3) 

χ
2
  21.11  5.07  14.24  1.35 33.93  31.97  --  -- 95.37 18.72 3.91 30.03 3.96  29.31 

df   10  6  10  4  8  10  --  --  5  10  8  10  10  8 

P  <0.05 >0.05 >0.05 >0.05 <0.001 <0.001  --  -- <0.001 <0.05 >0.05 <0.01 >0.05 <0.001 

Here, D = Daily, A = Alternate, W = Weekly, M = Monthly, S = Sometimes and N = Not consume. 
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In context of pulses and legumes it 

was found that 82.9 of vegetarian 

respondents and 80 percent of non-

vegetarian respondents include daily in their 

diet. In context of green leafy vegetables it 

was interpreted that 42.4 percent of 

vegetarian and 25.8 percent of non-

vegetarian respondents include daily in their 

diet. It was also observed that 89.9 percent 

of vegetarian, 100 percent of eggitarian 

respondents and 92.4 percent of non-

vegetarian respondents include daily in their 

diet. It was also found that 80.9 percent of 

vegetarian respondents, 75 percent of 

eggitarian respondents and 88.2 percent of 

non-vegetarian respondents includes roots 

and tubers daily in their diet. In context of 

fruit intake it was found that 58.6 percent of 

vegetarian respondents and 50 percent of 

eggitarian respondents include daily in their 

diet but 29 percent of non-vegetarian 

include weekly in their diet. In spite of these 

it was found that 32.3 percent of non-

vegetarian include meat weekly and 

monthly in their diet. However, 38.6 percent 

and 41.9 percent of non-vegetarian 

respondents include fish and egg weekly in 

their diet respectively. It was also observed 

that 66.7 percent of vegetarian respondents, 

50 percent of eggitarian respondents and 45 

percent of non-vegetarian respondents 

include milk daily in their diet. In context of 

cooking medium, it was observed that 66.7 

percent of vegetarian respondents, 50 

percent of eggitarian and 45 percent of non-

vegetarian respondents include refined oil 

daily in their diet. It was also observed that 

92 percent of vegetarian, 100 percent of 

eggitarian and 84.9 percent of non-

vegetarian respondents include mustard oil 

daily in their diet. In context of desi ghee, it 

was found that 50 percent of vegetarian 

respondents include daily in their diet but 75 

percent of eggitarian respondents and 36.5 

percent of non-vegetarian respondent 

include sometime in their diet. In context of 

sugar and jaggery, it was found that 91 

percent of vegetarian, 87.5 of eggitarian and 

91.3 percent of non-vegetarian respondents 

include daily in their diet. There is 

significant association exist between the 

consumption of rice, roots and tubers, fruits, 

eggs, milk and its products, mustard oil and 

sugar and jaggery with the different food 

habits of the respondents. 

 

DISCUSSION 

Overweight and obesity are driving 

the global pandemic of today’s era. 

Reported in some papers that the pandemic 

of obesity was originated from U.S and 

crossed to Europe and other rich nations 

before it penetrated in world’s poorest 

countries especially in urban areas. 
[17]

 But 

now-a-days the burden of obesity affects 

both developed as well as developing 

countries. Reported in various papers that 

the pandemic is transmitted through the 

vectors of subsidized agriculture and by 

multinational companies providing cheap, 

highly refined fat and oils and 

carbohydrates, labour saving mechanized 

devices, affordable motorized transport and 

the seductions of sedentary pastime such as 

television, playing games on computer etc. 
[17]

 
Our findings indicated that 

maximum i.e. 75.5 percent of respondents 

were vegetarian in the age group of greater 

than 50 years and only 6.7 percent and 17.8 

percent were eggitarian and non-vegetarian 

respectively, in the age group of > 50 years. 

It was also observed that 74.3 percent of 

vegetarian respondents were in upper 

socioeconomic status category and 83.4 

percent of non-vegetarian respondents have 

moderate type of physical activity level 

(PAL). 

As we know that overweight and 

obesity have an adverse effect on health via 

metabolic changes and the increased mass is 

due to increased fat. The pathophysiology of 

fat is best ascertained when viewing adipose 

as an endocrine cell comprising of a larger 

endocrine organ. The excess dietary calories 

leads to an increase in size and number of 

fat cells that results in excess fat mass as 

well as metabolic changes and hence leads 

to metabolic aberrations. 
[18,19]

 The 

overweight and obesity are measured by 
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various health parameters. To find out the 

risk of metabolic aberration in respondents, 

comparison between different types of food 

habits with various types of health 

parameters was done. Previously reported in 

papers that BMI was lowest among 

vegetarians (25.7 kg/m
2
), intermediate in 

semi-vegetarians (27.6 kg/m
2
) and highest 

in non-vegetarian (29.9 kg/m
2
). But, adverse 

result was interpreted in present study i.e. 

BMI of all respondents of all food habits 

was almost equal. It was also reported in 

several papers that central adiposity is an 

important risk factor for disorders such as 

type II diabetes and cardiovascular diseases 

and was considered to play an important 

role in the development of these diseases 

than the total amount of body fat. 
[20-24]

 It 

was also reported in various papers that 

computed tomography scans and magnetic 

resonance imaging methods are accurate for 

assessing the central adiposity but they are 

expensive and difficult to apply on 

epidemiological studies. 
[24,25]

 The World 

Health Organisation (WHO) recommends 

that anthropometric measurements such as 

waist circumference (WC) and waist - to - 

hip ratio (WHR) are adequate and accurate 

indicator of abdominal obesity. 
[24,26]

 It was 

found in the present study that the waist 

circumference was higher among vegetarian 

respondents and in context of WHR it was 

higher among eggitarian respondents. 

Diet also plays a leading role in 

developing the nutritional disorders like 

overweight, obesity, type II diabetes etc. In 

this context, nutrient intake of respondents 

according to their food habits was 

calculated. There is no significant 

association exist between nutrient intake of 

the respondents and food habits except in 

the case of calcium. Since calcium plays a 

key role in bone health and is involved in 

vascular contraction, neural transmission 

and glandular secretion. 
[27,28]

 Several cross 

sectional and longitudinal studies have 

widely reported that calcium has an effect 

on hypertension, metabolic syndrome and 

obesity regulation. 
[28-32]

 The mechanism 

behind the anti-obesity effect of calcium is 

reduction in the intracellular calcium 

concentration of adipose cells, thereby 

preventing the storage of fat in these cells 

through inhibition of lipogenesis and 

stimulation of lipolysis and thus reducing 

weight gain. 
[28,31]

 Several papers reported 

that the adult population is not reaching the 

recommended daily calcium intake in 

various countries 
[28,33,34]

 but converse result 

is found in this present study according to 

the recommendation i.e. RDA 2010. 

Food consumption pattern is also 

one of the important parameter that reflects 

the dietary pattern of the individual. Dietary 

pattern can be defined as set of foods 

commonly consumed by a specific 

population and may be explained by using 

food intake reports or methods for 

estimating the food availability. 
[24,35]

 

Therefore, this approach provides a more 

realistic reflection of food habits of the 

group of interest because it reveals the 

overall dietary pattern rather than isolated 

estimates of energy and nutrient intake or 

general food intake. 
[24,36,37]

 In the present 

study, it was elucidated that the roots and 

tuber consumption of all the respondents 

irrespective of their food habits was 75 

percent or above which is quite high on 

daily basis while the fruit intake of all the 

respondents of all the food habits was low 

on daily basis. Previous studies shows that 

fruits and vegetables consumption was 

found to be associated with decreased 

incidence of diabetes and mortality from 

various metabolic disorders including 

obesity, hypertension and cardiovascular 

diseases. 
[38]

 It was also estimated that 

insufficient intake of fruits and vegetables 

may cause approximately (14%) of 

gastrointestinal cancer worldwide, (10%) in 

Africa and, (3%) in Nigeria; approximately 

(11%) of ischemic heart disease deaths and 

about 9% stroke deaths globally. 
[39]

 From 

previous studies, it was also found that 8.3% 

burden of diseases was also attributed to 

low fruits and vegetables intakes worldwide. 
[40]

 Therefore, it was suggested to the 

respondents that fruits must be included in 
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their diet on daily basis and include non - 

starchy roots and tuber mainly in their diet. 

 

CONCLUSION 

Etiologically, overweight and 

obesity can be stated as imbalance in energy 

intake and energy expenditure. The present 

study demonstrated that the nutritional 

status of the respondents does not totally 

depends upon food habits of respondents but 

many other factors like physical activity, 

lifestyle, dietary pattern, frequency of eating 

outside, genetic predisposition etc also plays 

role in individual health status. Therefore, it 

is recommended to the respondents of all 

the food habits that develop regular pattern 

of physical activity in many forms like 

yoga, running, stair workout, exercises etc 

to remain fit and healthy throughout their 

life course. In spite of these, some dietary 

manipulations are also required in their diet 

according to their recommendations for 

combating the problem of weight gain i.e. 

overweight and obesity. 
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