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Background: Junk food consumption is progressing from being just an 
unhealthy life style habit to a full-fledged addiction. 

Objectives: To assess the health problems related to junk food habits; 
To assess the burden of addiction to junk food using a novel junk food 
addiction scale and to describe the alternate diets followed. 

Methodology: A cross-sectional study was conducted among people 
across three generations: Generation X, Millenials and Generation Z 
residing in urban Karnataka, India. Using convenient sampling, a sample 
size of 500 subjects were selected. Addiction to junk food was assessed 
by a novel Junk Food Addiction Scale developed for the study. 

Result: All 500 study subjects had consumed either junk/street/fast/
instant food any time in the past 1 year. A total of 211 (42.2%) subjects 
reported acute health problem and 182 (36.4%) chronic health problems 
following junk food consumption. The burden of junk food addiction 
was found to be 80 (16%) [CI (95%): 13.32-18.68] of which majority 70 
(14%) had mild addiction. The prevalence of different fad diets followed 
for 3 months or more was 137 (27.4%).

Conclusion: Junk food addiction was observed in more than one tenth 
of the subjects. Majority had mild addiction and observed equally 
between Millennials and Generation Z. Obesity, habits and gadgets 
had independent effects on junk food addiction. More than one forth 
subjects followed fad diets.

Keywords: Junk Food, Food Addiction, Health Effects, Exploratory 
Study

Introduction
India is a country of paradox where you can see plenty and 
nothing at the same time. Nutrition is a classic example 
where under-nutrition, a major public health problem in 
the past is now giving way to obesity as an emerging health 
problem. Both are seen simultaneously because of the 
rapid urbanization.

Various shifts in food habits have been seen among 
millennials ranging from consumption of apparently 
healthy food to mindless eating of junk food, following 
economic growth in the country. In India, more and more 
people having junk food is a trend observed not only in 
the younger generation but also across all age groups 
replacing a balanced diet. The terms fast food and junk 
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food are often used interchangeably. Most of the junk foods 
are fast foods as they are prepared and served fast, but 
not all fast foods are junk foods, especially when they are 
prepared with nutritious contents.1,2 Junk food consumption 
is progressing from being just an unhealthy life style habit 
to a full-fledged addiction. High-calorie junk food is now 
available as a cheaper and faster alternative to healthy 
snacks. Fast food chains are cropping up at a fast rate in 
every corner including smaller towns and cities. The arrival 
of mobile based apps likes zomato and swiggy in India has 
made life of foodies easier as food is delivered to doorstep.

Of late, another obsession is consumption of food based 
on calorie count. Popularity of diets such as Atkins Diet 
(low carbohydrate diet), Keto diet (low carbohydrate & 
high fat), Zone diet (40% carbohydrates, 30% fats and 30% 
protein) and veganism (excludes the use of animals for food) 
are a rage among health fanatics.3,4 Celebrities following 
such diets influence people in a major way which further 
increases the popularity of such diets. Extreme forms of 
diet followed over a long period of time may lead to the 
deficiency of important nutrients. These deficiencies are 
in turn consumed as supplements such as multivitamins, 
protein powders, energy drinks or steroids. Another food 
fad gaining popularity are meal replacements such as 
Herbalife, Nutrilite, to achieve the ideal weight/ body goals.5

Junk food addiction, alternate diets and meal replacements 
are not advisable for healthy living. These extremes in eating 
habits can have a negative impact on health leading to 
problems like obesity, diabetes, hypertension, malnutrition, 
etc.6 There are very few studies available on junk food 
addiction. In this regard, an attempt was made to explore 
the possibility of addiction to junk food through the use 
of a novel junk food addiction scale developed with the 
following objectives: To describe the socio demographic 
characteristics of the study subjects; to assess the health 
problems related to junk food habits in the subjects; to 
assess the burden of addiction to junk food using a novel 
junk food addiction scale and to explore the alternate diets 
followed by the subjects.

Materials and Methods
A cross-sectional study was conducted among people 
across three generations- Generation X, Millennials and 
Generation Z residing in selected urban areas of Karnataka 
State in India during the first quarter of 2019. The sample 
size was calculated based on the pilot study prevalence of 
47%. Taking confidence level to be 95% and precision error 
of 10%, the sample size was 451 and was rounded off to 500. 

The data was collected online using Google forms and was 
made available for a 3-month period from January-March, 
2019. The questionnaire was semi-structured with both 
open and closed-ended questions, and captured details of 

individual, dietary habits, health problems and addiction to 
junk food. Addiction to junk food was assessed by a novel 
Junk Food Addiction Scale which was developed, field tested 
and validated. Cronbach’s alpha showed the questionnaire 
to reach acceptable reliability, α=0.91. The scale had a total 
of 16 questions, each question was given a score ranging 
from 0 to 4 (0- Never, 1- Rarely, 2- Occasionally, 3- Often, 
4- Always).The score ranged from 0 - 64. The overall scores 
were graded as normal (0-32), mild (33-48), moderate (49-
58) and severe addiction (>58).

Subjects aged between 18 to 50 years who had an email 
address and access to Internet were included in the study. 
Immuno-compromised, chronically ill and the subjects 
medically advised to follow a particular diet were excluded 
from the study.

Operational Definitions: Generation X (Gen X) is the 
demographic cohort born between 1965 to 1980, Millennials 
between 1981 to 1996 and Generation Z (Gen Z) from 
1997 to present.7 Junk Food: Food that contains little or 
no proteins, vitamins or minerals but is rich in salt, sugar, 
fats and high in energy (calories). Any food, processed or 
unprocessed, street or fast, can be termed ‘junk’ if it has 
the above features.8 Home-cooked food fulfilling the above 
criteria was also considered as junk food. Nutraceuticals are 
purported to provide extra health benefits, in addition to 
basic nutritional value found in foods.8Novel food does not 
have a significant history of consumption or is produced by 
a method that has not previously been used for food.8 Meal 
replacements (Nutrilite and Herbalife) are beverages or 
foods that can be consumed in place of or as part of a meal.9

Statistical Analysis: The data was analysed in R Studio and 
R Commander Statistical Package.10 Descriptive statistics 
like mean and percentage were calculated. To measure 
the association between food addiction and background 
variables, univariate and binominal logistic regression was 
done. Crude odds ratio, adjusted odds ratio and confidence 
interval were computed. Spearman’s Rank correlation test 
was applied to compare the relation between Body Mass 
Index (BMI), addiction score and age. Kruskal-Wallis Rank 
Sum Test was used to compare median addiction scores 
between the BMI categories. Z test was used for comparison 
of proportions. Ethical clearance was obtained from the 
institutional ethical committee. Informed consent of the 
subjects was obtained online. They were briefed about 
the study and only if they volunteered they were asked 
to participate in the study and confidentiality of subjects 
was maintained.

Result
Out of a total of 500 study subjects, 212 (42.4%) were 
males and 288 (57.6%) were females. The median age of 
the subjects with interquartile range was 22 (21, 25.25) 
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years and age range was between 18 to 50 years. Majority 
of the subjects [345 (69%)] belonged to the age group of 21 
to 30 years. Of the 500 study subjects, 265 (53.0%) belonged 
to Generation Z, 220 (44%) belonged to the millennial 
generation and 15 (3.0%) belonged to Generation Y. Two 
hundred and eighty two (56.4%) subjects were students, 
110 (22.0%) were Health care professionals, 42 (8.4%) were 
Engineers, 14 (2.8%) were Businessmen, 41 (8.2%) were 
in various others professions (e.g., lawyer, self-employed, 
agriculture, etc.) and 11 (2.2%) were unemployed.

Majority [327(65.4%)] subjects were non-vegetarians and 78 
(15.6%) subjects were vegetarians. The other diets followed 
were 41 (8.2%). Lacto-ovo vegetarianism (vegetarian food 
with dairy and egg products), 32 (6.4%) pollotarianism 
(vegetarian food and poultry meat), 19 (3.8%) flexitarianism 
(vegetarian food with occasional exceptions) and 3 (0.6%) 
pescetarianism (vegetarian food, fish or invertebrate 
seafoods).8 Of the 303 study subjects residing at home, 
291 (96%) consume home-cooked meals daily, 191 (65.6%) 
consume three times a day and 146 (48.2%) had at least one 
meal with the family. Of the 197 study subjects residing in 
a hostel/paying guest, 162 (82.2%) ate/ordered food from 
outside every day.

All 500 study subjects had consumed either junk/street/
fast/ instant food any time in the past 1 year, majority [333 
(66.6%)] subjects consumed it on a daily basis and junk 
food [179 (35.8%)] was the most common type of food 
consumed on daily basis compared to others in both the 
genders. Among junk food, chocolate/ sweet [96 (53.6%)] 
was most commonly consumed daily. The main reasons 
for consumption of junk food were: 283 (56.6%) subjects 
mentioned family/ social gatherings, 275 (55.0%) cravings, 
158 (31.6%) mess/ hostel food not palatable and 126 (25.2%) 
subjects said peer pressure. 281 (56.2 %) subjects felt happy, 
210 (42.0%) subjects felt guilty, 9 (1.8%) felt nothing at 
all after consumption of junk food. About 168 (33.6%) 
study subjects always check food labels before purchase 
or consumption, 87 (17.4%) subjects mentioned checking 
food labels affects their choices of food. One hundred and 
seventy eight (35.6%) subjects monitored their physical 
activity and 86 (17.2%) subjects monitor their diet using 
gadgets like smart phone/smart watch/fitbit, etc.

Health Issues Attributed to Junk Food Consumption

According to the Asia Pacific Guidelines for obesity,11 
138(27.6%) of the subjects fall under the obese class I and 
44 (8.8%) fall under obese Class II, as shown in Table 1.

Table 1.Classification of Obesity According to Asia Pacific Guidelines in the Subjects (n=500)

BMI Female Male Total Z test, p-value
Underweight 24 (8.3) 10 (4.7) 34 (6.8) 1.6,  0.1

Normal 118 (41.0) 64 (30.1) 182 (36.4) 2.5, 0.01 
Overweight: At risk 51 (17.7) 51 (24.1) 102 (20.4) 1.7, 0.08

Overweight: Obese class I 81(28.1) 57 (26.9) 138 (27.6) 0.3, 0.76
Overweight: Obese class II 14 (4.9) 30 (14.2) 44 (8.8) 3.6, 0.0003

Grand Total 288 (100.0) 212 (100.0) 500 (100.0)

Table 2.Association between Junk Food Addiction and Other Variables by Univariate Logistic Regression (n=500)

Variables Present (n=80) Absent (n=420) OR Univariate p-value

Age

<20 14 (17.5) 98 (23.3) - -
21-30 63 (78.8) 282 (67.2) 1.56 0.16
31-40 3 (3.7) 26 (6.2) 0.808 0.75
41-50 - 14 (3.3) - -

Generation
Gen X - 15 (3.6) - -

Millennials 35 (43.8) 185 (44.0) 2.96 0.98
Gen Z 45 (56.2) 220 (52.4) 3.2 0.98

Gender
Female 46 (57.5) 242 (57.6) 0.19
Male 34 (42.5) 178 (42.4) 1.00 0.98

Occupation
Student 45 (56.2) 237 (56.4) - -
Doctor 17 (21.2) 93 (22.1) 0.96 0.9

Engineering 07 (8.8) 35 (8.3) 1.05 0.9

Figures in parenthesis indicate percentages.
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A total of 211 (42.2%) subjects had attributed one or another 
acute health problem such as acute gastroenteritis, food 
poisoning, diarrhoea, vomiting, hepatitis A, typhoid, etc., 
due to junk food consumption. Diarrhoea [116 (23.2%)] was 
the most common acute health problem reported. About 
182(36.4%) subjects attributed chronic health problems 
such as overweight/obesity, haemorrhoids, hypertension, 
diabetes observed in them to junk food consumption of 
which overweight/ obesity was most common.

The overall burden of junk food addiction was found to be 
80 (16%) [95% CI: 13.32–18.68] with majority [70 (14%)] 
having mild addiction, 7 (1.4%) moderate addiction and 
only 3 (0.6%) severe addiction. It was equally observed 
among Millennials and Generation Z, while no addiction 
was observed among Generation X. Table 2. describes the 
association between junk food addiction and the different 
variables by Univariate Logistic Regression. It was observed 
that obesity, habits such as drinking/smoking, use of 

smartphone/laptop/TV for recreational purposes and use 
of gadgets for monitoring diet and physical activity were 
found to be significant.

Finally, to assess overall effect of junk food addiction 
on health, the binominal logistic regression model was 
applied. Junk food addiction was the dependant variable. 
The variables which were significant in univariate logistic 
regression were included in the binary logistic regression 
model. It was found that obesity [AOR=2.16(1.25, 3.37), 
p=0.005], habits [AOR=2.36(1.41, 3.94), p=0.001], use of 
smartphone/fitbit to monitor diet [AOR=2.04 (1.15, 3.65), 
p=0.01] and use of smartphone/laptop/TV for recreational 
purposes for > 4 hours [AOR=3.1 (1.53, 6.26), p=0.001] were 
significantly associated with junk food addiction.

There was a weak positive correlation between BMI and 
addiction score [rho = 0.2, p<0.001] using Spearman’s Rank 
correlation test as depicted in Figure 1. 

Business 06 (7.5) 08 (1.9) 3.95 0.001
Others 05 (6.3) 36 (8.6) 0.73 0.53

Unemployed - 11 (2.7) - -

Religion

Hindu 67 (83.8) 342 (81.4) - -
Muslim 10 (12.5) 37 (8.8) 1.38 0.39

Christian 02 (2.5) 27 (6.4) 0.378 0.19
Others 01 (1.2) 14 (3.4) 0.365 0.33

Obesity
Absent 22 (27.5) 194 (46.2) - -
Present 58 (72.5) 226 (53.8) 2.26 0.002

Diet

Flexitarianism 03 (3.8) 16 (3.8) - -
Lacto Ovo Veg 08 (10.0) 33 (7.9) 1.29 0.72

Non Vegetarian 60 (75.0) 267 (63.6) 1.2 0.77
Pescetarianism - 03 (0.7) - -
Pollotarianism 05 (6.2) 27 (6.4) 0.98 0.98

Vegetarian 04 (5.0) 74 (17.6) 0.28 0.12

Physical activity
Present 72 (90.0) 365 (86.9) 1.36 0.446
Absent 8 (10.0) 55 (13.1) - -

Habits
Present 36 (45.0) 101 (24.0) 2.580 0.0001
Absent 44 (55.0) 319 (76.0) - -

Smartphone/ laptop/ 
TV for recreational 

purposes

< 2 hours 13 (16.2) 136 (32.4) - -
2-4 hours 32 (40.0) 177 (42.1) 1.89 0.06
>4 hours 35 (43.8) 107 (25.5) 3.42 <0.001

Use of App/ Fitbit to 
monitor diet

No 57(71.3) 357 (85.0)
Yes 23 (28.7) 63 (15.0) 2.29 0.003

Use of App/ Fitbit to 
monitor physical 

activity

No 42 (52.5) 280 (66.7) - -

Yes 38 (47.5) 140 (33.3) 1.81 0.01
Figures in parenthesis indicate percentages.
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There was a significant difference in the proportion of 
addicts with acute illness (z= 3.52, p<0.001), chronic illness 
(z= 6.05, p< 0.001) and habits (z= 3.85, p<0.001) compared 
to non-addicts.

There was a statistically significant difference in the 
median addiction scores among the subjects between 
the BMI categories by Kruskal-Wallis Rank Sum Test (chi 
squared=18.26, p=0.001). On further pair-wise comparison 
of p-values of BMI categories by Bonferroni test showed 
significant difference in the median junk food addiction 
score only between Normal and Obese Class II (p=0.002). 

One hundred and thirty seven (27.4%) was the overall 
prevalence of different diet fads followed for 3 months 
or more by the subjects. Table 3 describes the fad diets 
observed among the subjects.

One hundred and forty six (29.2%) subjects had tried meal 
replacement items, 323 (60.2%) nutraceuticals and 348 
(69.6%) novel food items anytime in the past 1 year. Only 
9 (6.2%) subjects had consumed meal replacement items, 
37 (11.5%) nutraceuticals and 30 (8.6%) novel food items 
on a daily basis.

Discussion
Globalization of fast food has generated changes in societies 
and culture and forced people to consume fancy and high 
calorie fast foods, popularly known as junk foods.12 In 
the current study, we found that consumption of junk 
food is present across all generations, more so among 
the Millennials and Generation Z. Junk food addiction was 
mostly seen in the younger age group and majority had 
only mild addiction. Factors like obesity, habits (smoking, 
drinking), use of smartphones for recreational purposes 
and gadgets to monitor diet had independent effects 
on junk food addiction. The practice of fad diets, use of 
nutraceuticals and meal replacements were followed by 
many subjects.

The changing consumption pattern away from traditional 
food to processed and high-calorie food is gradually but 
significantly damaging human health leading to metabolic 
changes like obesity, high blood pressure and diabetes 
which are among the leading causes of death due non-
communicable diseases in India.12,13 The major health 
problems identified in the present study were diarrhoea 
and obesity which is understandable given the eating habits 
of the subjects.

Food is a known natural stimulus in the reward pathway. 
Junk food, given its hedonic properties may have a potential 
impact on the brain reward system through changes in the 
amygdala and hippocampus, similar to the same pathway 
observed for addiction to drugs and alcohol.14,15 Addiction 
consists of a number of distinct common components, that 
is, salience, mood modification, tolerance, withdrawal, 
conflict and relapse.16,17 The presence of these components 
is needed for diagnosis of addiction. The junk food industry 
targets youth because of the size of the market considering 
early initiation would keep them addicted throughout life. 
A perfect combination of salt, sugar, and fat with an intent 
to excite the brain, is used to boost the promotion and 
sale of junk food.18

Data published by the CDC, Atlanta observed that adults 
consuming fast food decreased with age similar to the 
present study and higher junk food consumption was among 
men than women in discordance to the present findings.19 

In a study by Kaur M, the prevalence of junk food was high 
among all age groups and both the genders 20

Figure 1.Correlation between junk food addiction 
score and BMI

Table 3.Distribution of Subjects by Fad Diets Followed for 3 months or More (n=500)*

S. No.  Diet Female (n=288) Male (n=212) Total (n=500) Z test, p value
1. Atkins 26 (9.0) 43 (20.3) 69 (13.8) 3.6, 0.0003
2. Keto 25 (8.7) 34 (16.0) 59 (11.8) 2.52, 0.011
3. Zone 42 (14.6) 48 (22.6) 90 (18.0) 2.31, 0.02
4. Veganism 38 (13.2) 50 (23.6) 88 (17.6) 3.015, 0.002

Figures in parenthesis indicate percentages; * Multiple response.



70
Masthi NRR et al.
J. Commun. Dis. 2020; 52(1)

ISSN: 0019-5138 
DOI: https://doi.org/10.24321/0019.5138.202008

In the present study, an attempt was made to measure 
junk food addiction through a novel scale and grade the 
addiction. There are hardly any studies on junk food 
addiction from India. The term “food addiction” is new 
and much research needs to be done.21 Junk food addiction 
was observed in about one fifth of the subjects. It was seen 
that majority had only mild addiction, an ideal stage for 
screening and intervention. Long-term health effects of 
junk food addiction need to be explored.

An online study conducted in USA reported 23% of children 
5 to 12 years being classified as addicted to food, and a 
positive association with obesity.22 In a systematic review, 
the weighted mean prevalence of Yale food addiction 
diagnosis was 19.9% (5.4%- 56.8%),  more common among 
>35 years and females, different from the observations of 
the present study.23 In Australia, it was  observed heavier 
TV and more frequent commercial TV viewing use was 
independently associated with higher-reported junk food 
consumption in concordance with the current findings.24

Millennials are becoming increasingly health-conscious 
and willing to pay a premium for good health. About 17% 
subjects used apps to monitor diet, and 35% subjects 
used apps to monitor physical activity in the current study. 
Research shows that 36% of Indian millennials have a fitness 
app installed on their phones. About 45% think leading a 
healthy life is a priority.25 

The obsession with the concept of ideal body encourages 
people to follow fad foods and diets overlooking the 
economic hardships, health hazards and questionable 
benefits to attain desired results. Alternate diet patterns 
were seen in one fourth of the subjects and mostly 
observed in males. Zone diet was popular in the current 
study. Malnutrition due to health fad diets may be an 
underestimated medical problem. Orthorexia nervosa, an 
alleged eating disorder is a pathological obsession with 
healthy food.26 The long-term potential deleterious effects 
of such high-fat diets have not been documented and 
remain a concern.27, 28

Conclusion
Junk food addiction was observed in more than one tenth 
of the subjects. Majority had mild addiction and observed 
equally between Millennials and Generation Z. Diarrhoea 
was the most common acute health problems reported 
and overweight/obesity was most common chronic 
health problem reported. Obesity, habits and gadgets 
had independent effects on junk food addiction. More 
than one-forth subjects followed fad diets. 

Larger studies using the novel junk food addiction scale 
covering wider geographic area and different sections of 
the society on changing dietary patterns across generations 
are needed for generalization of the study finding. Health 

education messages through mass media to inform on the 
harmful effects of junk food consumption and compulsory 
physical exercise in schools and colleges are need of the 
hour.

Limitation
Convenient sampling has its inherent bias of recruitment 
and the result obtained may not be the true picture. 
Generation X subjects were fewer in number and the lack 
of addiction in them may not be the true picture. The acute 
and chronic health issues reported are assumed to be due 
to consumption of junk food and not due to any other 
factors as informed by the subjects. The causal relation 
cannot be established for various factors measured and junk 
food addiction as they are beyond the scope of the study. 
Many other forms of diet such as the Mediterranean diet, 
Ornish diet and whole food diet form were not included 
in the study.
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