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Background: Globalization has impacted our food choice and the booming online food industry has made it available
at the click of a button. Students staying away from home often fail to maintain a healthy diet and lifestyle, impacting
their health.

Methods: A survey was conducted amongst interns of medical and dental colleges in Delhi. Simple Random Sampling
was done to select every alternate intern as per the list provided by the colleges. The survey included questions on dietary,
fitness and food hygiene habits and dental history. Demographic details such as height weight and living arrangements
were collected. Dietary habits score and Fitness & Food hygiene score was calculated based on pre-set criteria.
Association of poor dietary habits and hygiene with BMI, living conditions and dental history was determined.
Results: One-fourth of the population was either overweight or obese. Poor, fair and good dietary habits was seen in
8.9%, 69.8% and 21.4% respectively. Poor, fair and good fitness and food hygiene was seen in 56.3%, 39.6% and 4.2%
respectively. Obesity was significantly associated with poor fitness scores and with tendency to order junk food.
Consumption of sugary food was associated with positive dental history, and those living with parents displayed good
dietary habit score.

Conclusion: Students with high stress levels and living away from home are susceptible to poor dietary routine which
impacts both their health and academic performance. Identifying these problems and triggers which induce such un-
healthy lifestyle behaviour can go a long way in controlling the resultant health problems.
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style, our food choices is no exception to this phenomenon.

INTRODUCTION

Scientific literature is replete with the evidence of the effect

Globalization has impacted a host of things in our life-

Received: May 6, 2021, Accepted: June 22, 2021

*Corresponding author: Mansi Atri

Department of Public Health Dentistry, ESIC Dental College & Hospital,
Rohini, Delhi 110089, India

Tel: 91-8800724341

E-mail: drmansiatri@gmail. com

@ This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted noncommercial use, dis—
tribution, and reproduction in any medium, provided the original work is
properly cited.

of globalization on diet and how it has impacted various
nations. While the developed countries have shown a steep
rise in obesity, the low- and middle-income countries have
seen a rise in both ends of the spectrum that is under-
nutrition and obesity [1,2]. The import of sugar and proc-
essed foods have a major role to play in increasing the aver-
age Body Mass Index (BMI) of any country [3]. The result
of such policies has lead to a boom in the food industry

resulting in processed and refined food is available at the
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click of a button. The India online food delivery market
reached a value of US$ 4.35 Billion in 2020 and according
to the estimates it is expected to witness a Compound
Annual Growth Rate of 30.11% from 2021 to 2026. Easy
access to internet and smartphones coupled with growing
population of those living away from home for school and
work has majorly contributed to this growth [4]. Off late
the busy lifestyle of most individuals has taken a toll on
their dietary habits and resorting to ordering unhealthy food
online is a common occurrence. Moreover, staying away
from home in Hostels or Paying Guest accommodations,
such that is mostly seen with college going population, fur-
ther makes obtaining a balanced diet difficult.

The group most affected by this is the young adults’
group which is in the age group of 15-30 years and com-
prises of nearly 20-30% of India’s population [5]. In recent
years, higher education enrolment rates have increased and
as per the All-India Survey on Higher Education total enrol-
ment in higher education has been estimated to be 34.6 mil-
lion with 18.6 million boys and 16 million girls. Girls con-
stitute 46.2% of the total enrolment. Gross Enrolment Ratio
(GER) in Higher education in India is 24.5%, which is cal-
culated for 18-23 years of age group. GER for male pop-
ulation is 25.4% and for females, it is 23.5% [6]. More often
than not these individuals are staying away from home for
the purpose of education. Especially so when it comes to
the professional courses of Medical and Dental fields. The
stress of daily assignments and exams contributes further to
poor dietary habits.

Adding to the improper meal schedules is the latest fad
of ordering food online. Having food available at the click
of a button round the clock has the potential to further wor-
sen food habits of students [7]. Poor dietary habits have
been linked with numerous systemic conditions such as be-
ing overweight, obesity, tiredness, stress, hypertension, dia-
betes and heart disease. A study on dietary risks across 195
countries found that in 2017, 11 million deaths and 255 mil-
lion Disability Adjusted Life Years (DALYs) were attribut-
able to dietary risk factors. High intake of sodium (3 million
DALYs), low intake of whole grains (3 million deaths and
82 million DALYs), and low intake of fruits (2 million
deaths and 65 million DALYs) were the leading dietary risk
factors for deaths and DALYSs globally and in many coun-

tries [8].
In addition to systemic health, oral health is also affected
by poor dietary habits. It was established in 1967 that

“Sucrose is the arch criminal of dental caries” [9]. Various
hard tissue and soft tissue oral lesions are a result of poor
dietary habits [10,11]. Poor diet is a common risk factor for
general health and oral health hence addressing this com-
mon risk factor can prevent adverse health effects alto-
gether [12].

Students and the young workforce form the future of any
nation, thus preserving and promoting their health is of ut-
most priority. The looming risks of poor dietary habits
amongst this population calls for further research to identify
the triggers of indulging in such habits and to determine
its effect more specifically. Hence a Survey was planned to
determine dietary habits and diet related lifestyle amongst
college students and its effects on their general and oral
health. The aim of this survey was to explore dietary habits
of medical and dental college students and to determine its
association with their BMI, living arrangements and dental

history.

MATERIALS AND METHODS

An online survey was conducted amongst medical and
dental college students of NCT of Delhi. This resulted in
a total of 10 colleges. All colleges were included in the
study. Only interns of all colleges were invited to participate
in the study. Simple random sampling was followed and ev-
ery alternate intern (as per college list) was sent the
questionnaire. This resulted in the questionnaire being sent
to approximately 420 interns. Required permissions were
sought from the concerned institutions. Informed consent of
participants was obtained.

The questionnaire was pre validated and Cronbach’s alpha
was reported to be acceptable. The questionnaire consisted
of four parts, Demographic data such as Age, Sex, Weight,
Height, living arrangements, Dietary Habits, Dental History
and Fitness & Food Hygiene consciousness. Body Mass
Index was calculated using the Weight and Height in-
formation and based on this the participants were classified
as normal (< 25), overweight (25-30) and obese (> 30).

A scoring System was established for the section of Dietary
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Table 1. Frequency distribution of responses to questions on dietary, fitness and food hygiene related habits

How many times in a week you order food online Frequency %
more than 7 times a week 24 6.3
5-7 times a week 18 4.7
3-4 times a week 56 14.6
Once a week 286 74.5
Which time of the day you mostly order your food Frequency %
Anytime/whenever hungry 142 37.0
Mid evening snacking 82 21.4
Breakfast/lunch/dinner i.e. at meal times 160 41.7
How often do you order drinks along with food Frequency %
Always 62 16.1
Sometimes 106 27.6
Rarely 110 28.6
Never 106 27.6
Which type of beverage do you usually order Frequency %
Alcohoolic drinks 6 1.6
Sugary drinks such as fruit juice, aerated drinks, caffienated drinks, energy drinks 340 88.5
Diet cola 38 9.9
Which is the most frequently ordered food item Frequency %
Junk food - burgers, pizza, french fries 148 38.5
Fried snacks 30 7.8
Meals (Indian/Chinese/South Indian) 184 47.9
Diet food 22 5.7

How many times do you usually eat sugary or sweet food such as

cakes, cookies, chocolates, sweetened drinks Frequency o
Everyday 58 15.1
Once a week 106 27.6
2-3 times a week 76 19.8
Rarely 144 37.5
How often do you check the type and amount of fat used for
. . Frequency %o
preparation before ordering food
Never 166 43.2
Sometimes 130 33.9
Often 46 12.0
Every time 42 10.9
Do you check for the calorie intake Frequency %
No 192 50.0
Sometimes 92 24.0
Yes 100 26.0
Do you have any calorie counter/tracker app in your smartphone? Frequency %
No 288 75.0
Yes 96 25.0
How often do you involve yourself in workout Frequency %
Never 232 60.4
Once a week 86 22.4
2-4 times a week 66 17.2
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Table 1. Continued

Do you prefer to order healthy options available Frequency %
No 78 20.3
Sometimes 76 19.8
Yes 230 59.9
Do you check for whether the food provider is approved by any regulatory agency Frequency %
No 164 42.7
Yes 186 48.4
Always 34 8.9
Do you check for the packaging/use of biodegradable cutlery? Frequency %
No 164 42.7
Yes 220 57.3
Have you ever encountered any food allergy/reaction after consuming ordered food Frequency %
Yes 94 24.5
No 290 75.5
Do you think contamination of food by microrganisms is a serious food safety problem? Frequency %
No 38 9.9
Yes 346 90.1

Habits and Fitness & Food Hygiene Consciousness. Highest
score for Dietary Habits was 22 and lowest was 6, score 6
to 12 was considered poor dietary habits, 13-17 was consid-
ered fair and 18-22 was considered good. Highest score for
Fitness and Food Hygiene Consciousness was 23 and lowest
was 8, grading was as follows; 8-14 - poor, 15-19 - fair
and 20-23 was considered good. The variables of dental his-
tory were considered as categorical variables.

Data was compiled using Microsoft Office Excel and ana-
lysed using Statistical Package for Social Sciences (Version
20). Frequency of responses was determined for all
questions. Population’s distribution for BMI and Good, Fair
and Poor habits was also determined. Chi square test was
done to determine association of poor dietary habits and hy-

giene with BMI, living conditions and dental history.

RESULTS

The present study was conducted with an aim to de-
termine the impact of poor dietary habits on the general and
oral health of medical and dental interns living in NCT of
Delhi. Questionnaire was sent to about 420 interns of which

384 responded, that is a response rate of 91.4%. The mean

age of the study population was 21.89 (1.99) years; 50.5%
of the participants were male and 49.5% were females. More
than 50% of the study population stayed away from home.
The BMI was determined using the height and weight men-
tioned by them. The distribution of Underweight, Normal.
Overweight and Obese persons as per BMI was 12.5%,
61.5%, 20.3% and 5.7% respectively. This meant that nearly
one fourth of the participants were either overweight or
obese.

Table 1 illustrates the various dietary, fitness and food
hygiene related habits of the study population. About 75%
of the population ordered food at least once a week and
nearly 88% of them ordered sugary drinks with their meals.
However, it was noted that the percentage of those ordering
junk food and fried food was lower than those ordering reg-
ular meals. Based on the Scoring criteria it was noted that
8.9% of individuals had poor dietary habits, 69.8% fell in
the category of fair and only 21.4% reported good dietary
habits. Majority of the study population did not check for
amount of fat in their food, or kept a record of calories
consumed, however nearly 60% did prefer to opt for
healthy alternative if available. It was noted that about

56.3% had poor fitness and food hygiene score, 39.6% had
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Table 2. Association of BMI and dietary and fitness habits

Fitness & food hygiene score

Which is the most frequently
ordered food item

Body mass index Total  p-value Total  p-value
Poor Fair Good Junk Fried Full Diet
food snacks  meals food
Underweight n 34 12 2 48 0.035* 18 4 26 0 48  0.018*
% 70.8 25.0 4.2 100.0 37.5 8.3 54.2 0.0 100.0
Normal n 120 106 10 236 98 16 106 16 236
% 50.8 44.9 4.2 100.0 41.5 6.8 44.9 6.8 100.0
Overweight n 44 30 4 78 28 4 42 4 78
% 56.4 38.5 5.1 100.0 35.9 5.1 53.8 5.1 100.0
Obese n 18 4 0 22 4 6 10 2 22
% 81.8 18.2 0.0 100.0 18.2 27.3 45.5 9.1 100.0
Total n 216 152 16 384 148 30 184 22 384
% 56.2 39.6 4.2 100.0 38.5 7.8 47.9 5.7 100.0

*Statistically significant Chi square test.

Table 3. Association between consumption of sugary snacks &
dental history

Table 4. Association between living arrangements and dietary habits

History of

Frequency of
dental health problems

Dietary score

Living arrangements p-value

Poor  Fair Good Total

consuming sugary p-value
snacks/beverages Yes No Total
Everyday n 30 28 58  0.014*
% 51.7 48.3 100.0
Once a week n 40 66 106
% 37.7 62.3 100.0
2-3 times a week n 44 32 76
% 57.9 42.1 100.0
Rarely n 56 88 144
% 38.9 61.1 100.0
Total n 170 214 384

%  44.3 55.7 100.0

Living with parents n 6 114 42 162 0.029*
% 3.7 704 259 100.0

Living in Hostel n 15 92 20 127
% 11.8 724 15.7 100.0

Living in PG with n 6 20 6 32
roommates % 18.8 62.5 18.8 100.0
Living alone n 7 42 14 63
% 11.1 66.7 22.2 100.0

Total n 34 268 82 384

%o 89 698 214 100.0

*Statistically significant Chi square test.

a fair score and only 4.2% displayed good fitness and food
hygiene consciousness.

An association between BMI and Fitness score was found,
wherein 81% of those who were obese showed poor fitness
score, and this difference was found to be statistically sig-
nificant (Table 2). In addition to this those who were obese
were seen to be more likely to order junk food or fried food
(Table 2). It was also noted that those who regularly con-
sumed sugary sweets were more likely to have dental prob-
lems in the past (Table 3). Living arrangements also showed
an impact on dietary habits wherein 25.9% of those living

with parents showed good dietary score which was higher
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*Statistically significant Chi square test.

than the other categories (Table 4).

It is also noteworthy that about 34.4% had history of den-
tal decay, 22.7 % and 10.9% had history of pain in tooth
or gums and bleeding gums respectively.

The results demonstrate the clear impact of poor diet on

general and oral health of the study population.

DISCUSSION

The present study was conducted to determine the dietary
habits of medical and dental interns and its impact on their
general and oral health. Local effects of diet on oral cavity
and dental caries are well known in literature and proved

time and again [13]. The present study was no different and
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it was seen that those who frequently consumed sweets, suf-
fered from dental issues. However, in this study the authors
aim to highlight the less explored aspect of poor diet, stress
eating and food fads as a precursor of long-term oral health
problems by first impacting the systemic condition.

Overweight and Obesity are problems that our quite prev-
alent in India today. An upward trend has been seen in obe-
sity among both men and women over the years. A compar-
ison of National family health survey India-3 (NFHS-3) in
2005-06 and NHFS-4 in 2015-2016 showed an increased in
prevalence of obesity among women aged 15-49 years from
13% to more than 20% and among men of same age group
from 9% to 19.6%. Overweight prevalence was higher in ur-
ban areas than rural areas [14,15]. The present study was
in concurrence with findings as 20.3% of these individuals
were overweight and about 5.7% were obese. The relation
between consumption of junk food and obesity is well not-
ed, a study conducted by Mohammadbeigi et al. [16] re-
vealed that consumption of fast food was associated more
with Waist to Hip ratio than with general obesity. It is note-
worthy that 38.5% of the present population preferred to
order fast food and nearly one-fourth of them were either
obese or overweight. Of those who were obese nearly 50%
preferred to order either junk food or fried snacks. Obesity,
as lifestyle disease has been postulated as a major risk factor
for periodontal disease [17]. The latest paradigm in epidemi-
ology of periodontal disease is that the disease is a result
of interaction between commensal microbiota of the oral
cavity and host defence mechanisms. Host defence mecha-
nisms are in turn affected by systemic conditions such as
obesity [18,19]. whole branch of studies on periodontal dis-
ease called Periodontal Medicine is dedicated to the study
of such phenomena. Early onset obesity as seen in the pres-
ent study can severely affect periodontal disease outcomes
later in life. When speaking of periodontal disease another
important systemic aspect to consider is diabetes. Early onset
obesity is also a high-risk factor for developing diabetes
which in turn has been proven to worsen periodontal disease
[20,21]. It is prudent to note that in the present study about
22.7% and 10.9% had history of pain in tooth or gums and
bleeding gums respectively. These are early indicators of pe-
riodontal disease in the future.

Good dietary and fitness habits were seen only in 21.4%

and 4.9% of individuals respectively. As postulated earlier
this could be mainly due to work related stress and staying
away from home or living alone. In 2019 AlJaber et al. [22]
conducted a study on dietary habits of medical students in
Saudi Arabia and used a scale namely “Academic Stress
Scale” to determine stress levels among these students. It
was proven in their study that high stress levels resulted in
over eating and eating unhealthy food. Other studies con-
ducted among medical students have also reported un-
healthy dietary habits reiterating the stress eating narrative
which is likely to affect medical and dental students. A
study reported by Alzamil et al. [23] stated that consump-
tion of sugary foods among medical students was about 60%
which was found to be high in the present study as well.
Another study closer to home reported that only 10% of
medical students consumed fruits and vegetables on a daily
basis, proving unhealthy dietary habits [24]. Living alone
or away from home was another contributing factor to un-
healthy diet and lifestyle among college students, this find-
ing was in accordance with a study reported by Alzahrani
et al. [25] among medical students in Saudi Arabia.

The present study also focused on fitness and hygiene
consciousness of the students; it was noted that only 17.2%
indulged in physical activity 2-4 times a week. This pattern
is in concurrence with the trends seen among youth today.
A study reported by Kumar et al. [26] reported that only
29% of adolescent students indulged in vigorous physical
activity. A large scale study by Indian Council of Medical
Research (ICMR) in 2014 also highlighted the poor preva-
lence of physical activity among Indians, where more than
50% of the population showed poor physical activity [27].

To the best of our knowledge none of the studies re-
viewed had explored food ordering habits among medical
and dental students, however a study reported by Fatima et
al. [28] among nutrition students reported similar trends as
what were seen in the present study. Thirty-Four percent
of the students in their study preferred junk food which
was found to be about 38% in the present study. Majority
of the participants in both studies reported preference to-
wards ordering full meals such as South Indian/ Chinese or
Indian. Another aspect worth exploring is the scale of nutri-
tional deficiencies that may be a function of poor dietary
habits. The present study reported that 43.2% of re-
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spondents never checked for fat content in the food they
ordered. Nutritional deficiencies stemming from the com-
pulsive food ordering habit may be worth exploring.

The significance of such a study may be found in the fact
that such an unhealthy lifestyle among students can ad-
versely affect their academic performance. A study reported
by Hou et al. [29]. Among Chinese students reported that
regular exercise and healthy diet was associated with pos-
itive academic performance.

Going forward the present study can further be expanded
by analysing other psychometric properties that influence
poor dietary habits, so as to point out the root cause and
act upon it. Such findings when correlated with outcomes
such as academic performance may prove to be an educa-
tional tool for the population in question and instil correc-
tive behaviour among them. Association of poor dietary
habits with systemic health and in turn its impact on dental
health needs to be highlighted and students must be edu-

cated regarding this from a very young age for best results.
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