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INTRODUCTION 

Trans fats (TFs), as the name implies, are those 

unsaturated fatty acids which have at least one 

unsaturated, non-conjugated double bond in their trans 

configuration (rather than having these bonds as of the 

typical cis fats).
1
 TFs are preferred in the food 

preparation modes as it provides favorable characteristics 

such as consistency and mouth feel. Further, with 

exposure to air/oxygen, it increases product shelf life.
2
 

The food manufacturers also use these TFs because they 

are cheaper in mass production.
3
  

Foods prepared in hotels and restaurants are very high in 

TFs, and we are witnessing an alarming increase in the 

urban population who eat outside.
4
 Especially in modern 

India, fast foods and street eating joints are becoming part 

of our lifestyle. Also, alarmingly about 400,000 tonnes of 

snacks, which are largely prepared in TFs are consumed 

every year.
5
 Major dietary sources of TFs in India are 

deep-fried fast foods such as samosas, baked products, 

packed snack foods, margarine and crackers.
5
  

The use of TFs does not end here, though the WHO 

recommends that TFs intake to be less than 1 percent of 
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total caloric intake.
6 

They are also present in sweets, 

chocolates, spreads, soups, salad dressings and snacks. 

According to one research, processed foods and oils 

provide approximately 80 percent of TFs in the diet, 

compared to 20 percent that occur naturally in food from 

an animal source.
4 

In comparison to the world standard 

for TFs in oil, the Centre for Sciences and Environment 

study has reported TFs levels 5 to 12 times higher in oils 

consumed in India.
7
 The Indian National Sample Survey 

Organization (NSSO), India demonstrates that 

consumption of biscuits, beverages, salted snacks, 

processed foods, prepared sweets and other purchased 

foods ranged from 100 to 427 grams/capita/day from the 

bottom to the top expenditure class of population; with a 

mean consumption of 167 grams/capita/day. This is a 

forewarning of the increasing consumption of snack 

foods and high-calorie foods in our population.
8
  

Though TFs are widely used, TFs are not at all essential 

for human nutrition. Rather they are hazardous to health. 

They increase the risk of cardiovascular disease more 

than any other macronutrient, including saturated fat. TFs 

are known to exhibit adverse effects, including effects on 

lipids, endothelial function and inflammation.
9
 

TFs intake should be zero, and new technology of 

hydrogenation of oils should be developed, which 

produces zero TFs while preserving the desirable 

properties contributed by TFs.
4 

By encouraging food 

industry in India to attain lower TFs levels by using 

blends of vegetable oils with lower levels of unsaturation 

and thus requiring less hydrogenation.
10

 

Not surprisingly, most producers and consumers in India 

lack awareness regarding the negative health impact of 

TFs.
10

 Consumers are unable to identify the contents of 

foods they are consuming because many foods do not 

have labels.
11

 The street food and snacks vendors which 

comprises of an unorganized sector are mostly unaware 

of the regulations to check TFs content in food. The 

public at large does not have an opportunity to make 

informed choices which help in decreasing TFs intake as 

well as a decrease in health risk.
5
 

It is felt that there is an immediate need to make public 

aware of the ill-effects of TFs because India is home to 

the highest number of atherosclerosis cases in the world.
8 

Importantly, in the Indian food-based dietary guidelines, 

guidelines for reducing TFs need to be included.
10

  

The objective of the study was to assess the consumption 

of TFs and fats in foods by the population in urban and 

rural areas. Several measures were taken at international 

and national levels to decrease TFs consumption are 

unlikely to be successful unless people are actually aware 

of their daily TFs consumption. Therefore, in this study, 

knowledge about TFs consumption becomes an important 

measure to help the community identify their TFs intake. 

Hence people not only decrease their TFs consumption 

but also seek healthcare advice at an early stage before 

TFs have caused serious irreversible health effects. 

METHODS 

Study design 

The present study was a community-based cross-sectional 

study. 

Study population 

The study population consisted of adult females above 18 

years of age staying in urban and rural field practice areas 

of the Department of Community Medicine in Christian 

Medical College, Ludhiana. The total population of the 

urban area i.e., field Ganj was approximately 20346 and 

was divided into 5 areas. The total population of the rural 

area i.e., Lalton was approximately 11716 and was 

divided into 4 villages which include Lalton Kalan, 

Khurd, Daad and Dolon. The population primarily 

consisted of farmers. 

Sample size calculation 

The sample size was calculated using online software, 

open epi, version 3, open source calculator. With 8000 

population of adult females staying in urban and rural 

areas, power (α) of 80% and 95% confidence interval (β), 

with a hypothesized prevalence of outcome factor i.e., 

use of trans fats as 50%, the sample size was calculated to 

be 367. This was rounded off to 400 (allowing for 10 % 

non-response rate).  

Inclusion criteria 

Adult female above 18 years of age who took an active 

part in kitchen and household activities. If there were 

more than two above 18 years’ adult females) then adult 

female who was directly involved in purchasing of food 

groceries and adult female who was directly involved in 

cooking in the kitchen. If both criteria were satisfied then 

whosoever adult female was available and if both were 

available then younger in age adult female was selected 

for study. 

Exclusion criteria 

Subjects below 18 years were excluded from the study. 

Sampling method 

The sampling was done using a systematic random 

sampling technique and 200 participants in each rural and 

urban area were selected. The study included a span of 

about 18 months it started from April 2017 to 1
st
 week of 

November 2018. House to house interviews of the study 

subjects were taken after obtaining an informed consent 

from the respondents.  
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Detailed dietary assessment including 24 hours recall for 

the regular diet and 7 days recall history for the use of 

edibles (snacks) containing TFs were recorded. TFs 

reference values of most commonly consumed snacks 

were taken from previous studies. Because it was not 

financially feasible to calculate these values by gas 

chromatography biochemistry lab test and was beyond 

the scope of the study. Standardized measuring 

techniques were used to describe the quantity of the food 

items (snacks) intake, reference of which was taken from 

a local sweets shop in Lalton Kalan by taking owner’s 

consent where the most commonly consumed snacks and 

sweets were weighed per piece by the electronic 

weighing machine. Fats and TFs values of locally 

consumed cooking oils and desi ghee were taken from the 

nutritive value labels of the products sold in local markets 

in 2016, the sources were their manufacturing companies.  

TFs of food items consumed were calculated according to 

the weight of food items consumed by 

participants.
4,5,8,11,12 

TFs of cooking medium i.e., oils and 

desi ghee were also calculated. After this, TFs of food 

items and cooking mediums were added and calories 

were calculated. Calories from 24 hours recall regular 

diet was calculated and calories per day of food items 

(snacks) such as samosa, barfi etc. were added.
4,8,13-28

 TFs 

intake as a percentage of total calorie consumption was 

calculated. The individuals, who consumed TFs equal to 

or more than 1 percent were labelled as excessive TFs 

consumers according to WHO.
6 

In our study actual intake 

of TFs may be higher in participants as TFs formed due 

to reheating of cooking oils have not been quantitatively 

estimated. 

Analysis of outcome 

The data was analyzed statistically using EpiData 

analysis ver 2.2.3 and SPSS v21. Percentages, 

frequencies, mean, median, standard deviation, Chi-

square test and Maan-Whitney U test were used to 

analyse the results on this study. This study was approved 

by the institutional research and ethics committee. 

RESULTS 

The demographic data of the participants of this study is 

given in Table 1. The median age of participants was 40 

years in the rural area and 36 years in the urban area. The 

average family size was 5 (rounded off 4.98) in rural area 

and 5 (rounded off 5.27) in urban area. It was found that 

13.5 percent of participants were illiterate in the rural 

area, and 22.5 percent were illiterate in urban areas. The 

majority (34.5 percent) of participants in the rural area 

were educated up to secondary stage whereas in urban 

area majority (38 percent) was educated up to middle 

stage. 

Table 1: Demographic profile of participants.

Demographic characteristics Rural population Urban population Total 

Age groups (in years) N (%) N (%) N (%) 

15-24 11 (5.5) 17 (8.5) 28 (07) 

25-34 52 (26) 70 (35) 122 (30.5) 

35-44 55 (27.5) 50 (25) 105 (26.5) 

45-54 43 (21.5) 35 (17.5) 78 (19.5) 

55-64 27 (13.5) 20 (10) 47 (11.8) 

65 and above 12 (06) 8 (04) 20 (05) 

Education 

Illiterate 27 (13.5) 45 (22.5) 72 (18) 

Primary 0 (0) 3 (1.5) 3 (0.8) 

Middle 58 (29) 76 (38) 134 (33.5) 

Secondary 69 (34.5) 31 (15.5) 100 (25) 

Senior Secondary 26 (13) 19 (9.5) 45 (11.2) 

Graduation 18 (9) 23 (11.5) 41 (10.2) 

Post-graduation 2 (1) 3 (1.5) 5 (1.2) 

Total number of participants 200 200 400 

 

Figure 1 shows that excess trans fats percentage 

consumption was marginally higher in urban areas 

participants (12%, CI; 7.5-17%) than in rural area 

participants (9%, CI; 5.5-13%). This difference was 

statistically, not significant i.e., p=0.328. 

Table 2 shows that the median value of consumption of 

total calories was significantly higher in rural areas (1899 

kcal per day) than in urban areas (1825 kcal per day). The 

median consumption of proteins was significantly higher 

in rural areas (72 grams per day) than in urban areas (70 

grams per day). The median value of consumption of 

total trans fats of food items, oils and ghee was 

marginally higher in urban areas (0.575 grams per day) 

than in rural areas (0.427 grams per day). The median 

value of trans fats in snacks consumed was significantly 

higher in the urban area (0.384 grams per day) than in 

rural area (0.285 grams per day) as well as shown in 

Figure 2. Also, the median value of oil trans fats 

consumption per member was significantly higher in the 
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rural area (0.0022 grams per day) than in urban area 

(0.0019 grams per day). 

 

Figure 1: Trans fats consumption in rural and urban 

areas. 

 

Figure 2: Consumption of TFs in snacks in 

participants of rural and urban area. 

Table 2: Comparison of consumption of trans fats and fats in participants of rural and urban area.

  

Area Mann-

Whitney U 

test statistic 

P-value 
Rural (n=200) Urban (n=200) 

Total calories  1899 (1753-2085) 1825 (1694-1917) 15110.5 <0.001 

Proteins (grams/day) 72 (69-78) 70 (68-74) 15971.5 <0.001 

Trans fats of snacks, oil and desi ghee 

(grams/day) 
0.427 (0.206-0.928) 0.575 (0.251-1.09) 17796.5 0.057 

Trans fats calories (kcal/day) 3.84 (1.85-8.36) 5.17 (2.26-9.79) 17796 0.057 

Fats of snacks (grams/day) 1.59 (0.35-6.16) 2.12 (0.84-5.96) 18695 0.258 

Trans fats in snacks (grams/day) 0.285 (0.081-0.655) 0.384 (0.148-0.896) 17466.5 0.028 

Monthly oil consumption per 

household (ml/month) 
3000 (2000-4000) 4000 (2500-5000) 15158.5 <0.001 

Monthly oil consumption per member 

(ml/month) 
625.0 (339.3-833.3) 

794.7 (500.0-

1000.0) 
15525.5 <0.001 

Monthly oil fats consumption per 

household (grams/month) 
2724 (1816-3637) 3632 (2270-4540) 14977.5 <0.001 

Monthly oil fats consumption per 

member (grams/month) 
568.0 (308.0-757.0) 722.0 (454.0-908.0) 15411 <0.001 

Oil TFs consumption per member 

(grams/day) 
0.0022 (0.0011-0.0042) 

0.0019 (0.0004-

0.0033) 
16847 0.006 

Monthly ghee consumption per 

household (ml/month) 
250 (0-1000) 500 (0-1000) 16426 0.001 

Monthly desi ghee consumption per 

member (ml/month) 
41.7 (0-166.7) 83.3 (0-250.0) 16804.5 0.004 

Monthly ghee fats consumption per 

household (grams/month) 
224.5 (0-898.0) 449.0 (0-898.0) 16420 0.001 

Monthly ghee fats consumption per 

member in (grams/month) 
37.4 (0-149.7) 74.8 (0-224.5) 16803 0.004 

Ghee trans fats consumption per 

member (grams/day) 
0.045 (0-0.18) 0.090 (0-0.27) 16803 0.004 

*Figures in bracket are interquartile range (Q1-Q3). Q1 is the first quartile, and Q3 is the third quartile. 

Table 3 shows that the highest quantitative consumption 

was of mustard oil which was 2258 ml per month in the 

rural area and 2661 ml per month in the urban area 

households.  

Table 4 shows that the highest quantitative consumption 

was of mustard oil which was 512 ml per month in the 

rural area and 558 ml per month in the urban area 

households. 
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Table 3: Average monthly consumption of the oils and ghee per household in rural and urban areas. 

S. No. Oil and ghee Rural area (ml) Oil and ghee Urban area (ml)  

1 Mustard oil  2258 Mustard oil  2661 

2 Desi ghee  514.5 Fortune oil  964.76 

3 Nature fresh oil 446 Desi ghee 732.08 

4 Saffola oil 305 Saffola oil 266 

5 Fortune oil  57.5 Nature fresh oil 115 

6 Canola oil  46 Canola oil  65 

7 Olive oil  0 Olive oil  12.5 

Table 4: Average monthly consumption of oils and ghee per member in rural and urban areas. 

S. No. Oil and ghee Rural area (ml) Oil and ghee Urban area (ml)  

1 Mustard oil  512 Mustard oil  558 

2 Desi ghee  115 Fortune oil  186.76 

3 Nature fresh oil 96.16 Desi ghee 147.08 

4 Saffola oil 58.8 Saffola oil 64.8 

5 Fortune oil  10.52 Nature fresh oil 24.34 

6 Canola oil  12.13 Canola oil  12.85 

7 Olive oil  0 Olive oil  2.21 

 

DISCUSSION 

This education status seen in this study is consistent with 

the literacy rate of 76.68 percent in Punjab and 74.04 

percent in India.
29

  

This study found out that there was a marginally higher 

percentage of participants, consuming equal to or more 

than 1 percent energy from TFs in the urban area, i.e., 24 

(12 %, CI; 7.5-17), compared to 18 (9%, CI; 5.5-13%) in 

the rural area. The median TFs consumption was 0.575 

grams per day in the urban area and 0.427 grams per day 

in the rural area. The median total fat consumed was 

31.71 grams per day in the urban area and 25.68 grams 

per day in the rural area. 

In 2012-2013, a TFs consumption study by Ghosh et al in 

low socioeconomic status (SES) population found that 13 

percent population of urban area of the northeast district, 

Gandhi Nagar Assembly (Chanderpuri) consumed excess 

TFs and 4 percent population of rural area of district 

Mewat, Haryana.
12,30

 This was higher than 12 percent in 

the urban area and lesser than 9 percent in the rural area 

in our study. We did not classify the respondents 

according to SES in our study. 

In Ghosh et al study median TFs consumption per 

consumption unit was 0.670 grams per day in the 

population of urban area and 0.220 grams per day in the 

population of rural area. The consumption unit (CU) 

refers to the average calories consumed by an average 

adult 60 kg sedentary individual.
30

 In their study the 

median visible fat intake was 41.70 grams per day in the 

population with upper and middle SES of urban area. The 

median total fat consumption was 36.90 grams per day in 

population with low SES of the urban area and 29.50 

grams per day in population with low SES of rural 

area.
12,30

 The median TFs consumption in our study on 

comparison to Ghosh et al study was lower in the urban 

area and higher in the rural area. The actual intake of TFs 

in our study might be higher in participants as TFs 

formed due to reheating of cooking oils have not been 

quantitatively estimated. The median fats consumption in 

our study was lower in both the urban and rural area on 

comparison to Ghosh et al study. 

In TFs and fats intake estimation study published in 2012 

by Kris et al in the USA, which used 1992-2002. The 

National Health and Nutrition Examination Survey 

(NHANES) food database. It was found that in 4760 

females of age 20 years and above, the median 

consumption of TFs was 4.400 grams per day. The 

median consumption of total fats was 61.80 grams per 

day.
31

  

In 2011, in China, two cities survey for three consecutive 

days was conducted in urban areas of Beijing and 

Guangzhou with 24 hours of dietary recall. It was found 

that mean TFs was 0.530 grams per day in 18 years old 

and above individuals.
32

 This was lower than the median 

TFs consumption of 0.575 grams per day in the urban 

area in our study.  

In an Irish study by Li et al, among 441 women, mean 

TFs intake was 1.100 grams per day in 18-35 years old 

females, 1.000 gram per day in 36-50 years old and 51-64 

years old females. The mean fats intake was 78.70 grams 

per day in 18-35 years old females, 72.80 grams/day in 
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36-50 years old and 71.90 grams per day in 51-64 years 

old females.
33

 In the 2008 national survey in Canada by 

24 hour dietary recall in 10583 females 19 years and 

above, the mean TFs consumption was 2.870 grams per 

day.
34

 In a 2008-2009 national survey in the UK, by four 

days dietary recall, it was found that mean TFs intake in 

434 women in the UK was 1.600 grams per day in 19-64 

years old age group. The mean fats intake in 434 women 

in the UK was 71.40 grams per day in 19-64 years old 

age group.
35

 

In these studies TFs consumption was higher than 0.491 

grams per day median TFs consumption and 28.84 grams 

per day median fats consumption as reported in our 

study.
31,33- 35

 

In this study the median fat consumed from snacks in the 

urban area was 2.12 grams per day, which was 

marginally higher than 1.59 grams per day in the rural 

area. In Ghosh et al study, the median fat consumed from 

snacks with low SES in the urban area was 10.80 grams 

per day and 1.00 gram per day with low SES in the rural 

area.
30

 The median fats consumption in our study on 

comparison to Ghosh-Jerath et al study was lower in the 

urban area and higher in the rural area. 

The median monthly oil consumption was higher in the 

urban area, i.e. 4000 ml per household (794.7 ml per 

member) than 3000 ml per household (625 ml per 

member) in the rural area. This cooking oil consumption 

was higher compared to the 2667 ml monthly household 

consumption in high and middle SES urban area in the 

study by Ghosh et al.
12 

The median fats in oil consumed by participants were 

24.1 grams per day in urban area and 18.9 grams per day 

in rural area which was similar to study by Ghosh et al in 

which there were 26.9 grams per day median intake of 

visible cooking oil per consumption unit in population 

with low SES of the urban area and 18.7 grams per day 

with low SES of the rural area.
12

 

TFs consumed in cooking oil were 0.0019 grams per day 

in the urban area and 0.0022 grams per day in the rural 

area which was similar to the study by Ghosh et al in 

which household consumption of TFs through the 

cooking medium was low.
12

 

Though there was a statistically higher consumption of 

quantity of cooking oils (794.7 ml per month per 

member) in the urban area as compared to rural area 

(625.0 ml per month per member), however, there was a 

lesser percentage of TFs in oils consumed in the urban 

area compared to the rural area. This may be due to the 

possibility that urban participants read the nutritive value 

of the cooking oils before purchasing them from local 

markets.  

 

CONCLUSION  

This study concludes that 12 percent participants in the 

urban area and 9 percent participants in the rural area 

were exceeding WHO limit of less than 1 percent TFs 

consumption. The total TFs of food items (snacks), 

cooking oils and desi ghee consumed were marginally 

higher in urban area, i.e., 0.575 grams per day as 

compared to consumption in rural area, i.e., 0.427 grams 

per day. However, the TFs consumed in cooking oils 

were significantly less by urban population (0.0019 

grams per day) as compared to rural population (0.0022 

grams per day). Therefore, a proactive approach to ensure 

that these WHO regulations have the full intended effect 

needs to be taken. It is even more imperative in 

communities, especially in those which have lesser 

awareness of disease implications of TFs consumption 

and limited resources for and access to healthier options. 

In India, further research by public health professionals 

needs to be done to assess the TFs consumption in 

different communities in order to provide key input on its 

hazardous contribution to health and to get increased 

support for policies aimed at limiting TFs. 

Limitations 

This study was a community-based cross-sectional study. 

The cause-effect association could not be determined by 

this study. Therefore, further follow-up studies are 

required to establish these associations, for example, 

seasonality and TFs intake. TFs values of food items 

(snacks) had been taken from studies previously 

conducted because calculating the TFs values of each 

food item biochemically by gas chromatography was not 

financially feasible and was beyond the scope of this 

study. In this study, actual intake of TFs might be higher 

in participants as TFs formed due to reheating of cooking 

oils have not been quantitatively estimated and no 

relevant review was available reporting the effect of 

reheating and quantity of TFs produced. 
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