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Abstract

Background: Regardless of attaining adequate knowledge regarding oral hygiene, physical activity, and healthy
eating habits, dental students still face oral health problems. This study was aimed to assess the association of oral
hygiene habits, physical activity, and eating habits with the BMI in the dental students.

Method: This multi centric cross-sectional study was conducted from January to May 2021 in Pakistan. Three
hundred and eighty-six study participants enrolled as undergraduate dental students, both males and females, were
included in the study. A questionnaire used to gather data, was modified from a study conducted by Jouhar et al.
Chi-square testing was used in order to assess the relationship between two categorical variables. Linear regression
was performed to assess the association with putative confounders. Statistical significance was considered for p
value <0.05.

Results: Regarding brushing teeth, 57% of the underweight individuals brushed once daily, 69.8% of the healthy,
79.2% of overweight, and 48% of obese participants brushed twice. Horizontal brushing technique was performed
by 50% of the underweight participants, followed by scrub technique. A soft bristled brush was frequently used by
underweight (42.9%) and healthy (66%) individuals, while a medium textured bristle brush was used by overweight
(62.3%) and obese (54.2%) participants. Majority of the underweight (64.3%), overweight (48.1%), and 45.8% of obese
individuals had meals thrice a day, while healthy (62.3%) individuals had meals twice a day.

Conclusion: This study further intensified the contributing role of having an excessive dietary intake and sugar
consumption in causing obesity and dental caries. Findings from the current study, identify a statistically significant
relationship that exists between BMI levels with oral hygiene, eating habits and the physical activity.
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Background
Dental students are future dentists who are responsible

need to be well equipped with the knowledge and skills
required by the field of dentistry to play their role effec-

for providing preventive strategies, diagnosis, and treat-
ment of dental problems to the community. Hence, they
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tively. In the modern era, the most challenging commu-
nity health issue is the growing number of overweight
and obese individuals [1]. Dental caries is consistently
ranked as one of the world’s most prevalent non-commu-
nicable diseases [2].

As stated by WHO, in 2016, almost 2 billion adults were
overweight, with 40% women and 39% men, while 11%
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men and 15% women were found obese globally. There
had been a noticeable increase in the number of obese
and overweight individuals since the last four decades
[3]. Irrespective of the genetic predisposition to obesity,
the recent rapid changes within the environment along
with readily available “high fat food” and with reduction
in the level of physical activity have allowed increased
obesity not only in developed countries but also in devel-
oping countries worldwide [4]. Furthermore it has also
been identified that individuals having BMI within nor-
mal range generally have a fast metabolism as compared
to obese who generally have lower resting metabolic rate,
which can be attributed to high muscle mass that leads
to higher resting metabolic rate [5]. Obese individuals’
body mass is made up of both fat and fat-free mass, and
fat mass does not contribute considerably to metabolism
[5] hence their metabolic rate is low.

Another important contributing factor was physical
inactivity, which along with unhealthy dietary habits,
has been linked with an increased incidence of obesity,
osteoporosis and many other chronic degenerative and
psychological diseases such as anxiety and depression
[6, 7]. It has been reported that university students gen-
erally face difficulty in adopting a healthy lifestyle due
to lack of physical and sporting activities coupled with
improper nutrition [7] due to their hectic work schedules
and increased study hours. As a result, students ignore
healthier food options, regular physical activity, and oral
hygiene maintenance in favour of convenience foods high
in sugar and extra calories [8, 9]. A healthy and nutritious
diet is one that provides appropriate amounts of proteins,
carbohydrates, and fats and includes all the beneficial
nutrients like vitamins, minerals, essential amino acids,
and fatty acids plus dietary fibre [10].

Dental caries is a microbial infection that causes acidic
dissolution and destruction of dental hard tissues [2]. The
excessive consumption of free sugars has been linked with
the development of many chronic conditions like obe-
sity, diabetes, an increased risk of heart disease as well as
dental caries [11]. It can be interpreted that an unhealthy
diet is a risk factor for both dental caries and excess body
weight [12]. Other than sugar, there are several other
factors that contribute to caries development, including
poor oral hygiene, cariogenic bacteria, and saliva volume
[13]. Dental caries causes sensitivity and pulpal pain,
which can lead to decline in the academic performance
of dental students, loss of teeth, aesthetics problems, and
lack of confidence [14, 15]. Body mass index (BMI) is a
measurement of body fat based on adult men’s and wom-
en’s height and weight. BMI can be subdivided into four
categories: underweight, normal weight, overweight, and
obese [16]. Individuals having BMI in the range of 15 to
19.9, would be considered underweight, BMI from 20 to
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24.9 would be recognised as normal weight, BMI was 25
to 29.9 will be regarded as overweight, while BMI 30 to
35 or more would be referred as obese [17].

Few research conducted in the past have focused on
assessing the physical health of dental students. Research
by Magliocca et al. identified that dental students and
hygienists had insufficient knowledge regarding obe-
sity [18]. Similarly, Awan et al. also identified that most
of the study participants were unable to describe and
identify the factors involved in obesity and the possible
consequences associated with it [19]. Hence, dental stu-
dents should not only have adequate knowledge regard-
ing the oral hygiene practices, dietary counselling, and
skill-based proficiencies but also practice healthy food
consumption and oral hygiene habits themselves. Addi-
tionally, also must have sufficient knowledge regarding
the physical inactivity and the possible medical risks
associated with it [20]. So that they can educate their
patients as well as be a positive role models for them.
Hence, the biggest challenge in dental education is to
prepare future dentists who can provide the health care
to the patients, deal with the oral care crisis, and be com-
petent enough to meet the global standards of excellence
in dentistry [21]. The aim of the present study was to
evaluate the association between BMI, physical activity,
dietary habits, and oral hygiene practices of dental stu-
dents studying at dental college of Pakistan.

Method

This multi centric cross-sectional study was conducted
at dental college from January to May 2021 in Pakistan.
Three hundred and eighty-six study participants, includ-
ing males and females, were enrolled as undergraduate
dentistry students in the study. Convenience sampling
technique was used for collection of data. Students who
signed a written consent form and provided complete
details were included in this study, while students who
refused to provide permission for research were not
included. It was made abundantly clear that participation
in this research was entirely voluntary.

Characterization of study sample

This study was carried out in accordance with the Hel-
sinki ethical guidelines. Questionnaire used to gather
data was modified from a recent study by Jouhar et al.
[22]. The Cronbach’s alpha value for the questionnaire
was found to be 0.72.

Current study questionnaire was sub-divided into three
sections. The first part was comprised of demographic
information where age, gender, height, weight, and year
of study were inquired. Using the height and weight, BMI
for each participant was calculated, and students were
further subdivided as underweight, healthy (normal),
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overweight, and obese. The second section was com-
prised of eight questions related to the oral hygiene hab-
its of the students. This included frequency of brushing
teeth, whether it was done once, twice or thrice daily,
type of toothbrush, manual or electric toothbrush (power
operated), type of toothpaste used whether it was fluori-
dated, non-fluoridated, desensitizing, smoking habits and
usage of interdental cleaning aids such as mouthwash,
floss, and miswak. Miswak was added as Pakistan being
a Muslim country and many participants would perform
cleaning of teeth for religious reasons, using miswak.
Brushing techniques using a manual toothbrush were
also asked, which included horizontal, modified bass,
modified stillman, Leonard’s method (vertical motion)
and scrub method.

The third section involved seven questions related
to diet and physical activity, which included frequency
of meals taken in a day, if they were taken once, twice,
thrice, or more than 3 times, and type of snack taken,
which included chips, popcorn, biscuits, chocolates, and
vegetables. The types of drinks consumed daily, com-
prised of tea, coffee, lemon juice, soft drinks, and orange
juice. Green tea was also added as it is frequently used in
Pakistan and has an inverse relationship with BMIL. Alco-
hol was not included as its use is prohibited in Pakistan.
Amount of workout done, if it was less than 30 min, more
than 30 min or not done at all. Time spent watching TV
and using the social media was also inquired, if it was
used for 30 min, one hour, more than one hour, or not
used at all.

Statistical analysis

Using SPSS Program, Version 23.0, all the parameters
were statistically studied at the subject level (SPSS Inc.,
Chicago, IL, USA). For condensing the raw data, fre-
quency and percentage were determined as summary
measures. To assess the relationship between two cat-
egorical variables, Chi-square testing was done, while lin-
ear regression was used to assess association of BMI and
putative confounders. Statistical significance was defined
as a measured of p value <0.05.

Results

From a total of 386, there were 300 females and 86
males. Majority of the participants were 20-23 years old
(54.9%), while 174 were 18-20 years old (45.1%). From
1st year 166 students (43%), 150 students from 2nd year
(38.8%), 56 (14.5%) from 3" year while 14 students (3.6%)
from the final year participated. (Table 1).

Table 2 depicted association of oral hygiene habits with
the BMI of participants. Regarding brushing teeth, 57%
of underweight individuals brushed teeth once daily,
69.8% healthy, 79.2% overweight and 47.9% of obese
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Table 1 Demographic details of participants
Variable n %
Age
18-20 years 174 45.1
20-23 years 212 54.9
Gender
Females 300 777
Males 86 222
Year of education
Tstyear 166 43
2nd year 150 388
3rd year 56 14.5
4th year 14 36

participants brushed twice daily. Use of aids like floss,
mouthwash, or miswak displayed statistically signifi-
cant association amongst the overweight participants.
Horizontal brushing technique was used by 50% of the
underweight participants, followed by the scrub tech-
nique by the rest of the participants. Manual brushing
with fluoridated toothpaste was performed by the major-
ity of individuals. A soft bristled brush was preferred by
underweight (42.9%) and healthy (66%) individuals, while
a medium textured bristle brush was preferred by over-
weight (62.3%) and obese (54.2%) individuals. Most of
the participants only visited the dentist when required.
(Table 2).

Table 3 showed the association of eating habits with
the BMI of the participants. Regarding the frequency of
meals taken in a day, healthy (62.3%) participants con-
sumed meals twice daily, whereas others consumed 3
meals in a day. Consumption of chips showed statistically
significant association in all groups, followed by choco-
lates and biscuits. Frequency of snacks intake was once
daily, which demonstrated statistically significant asso-
ciation with all BMI categories. Tea consumption showed
statistically significant association in all BMI groups.
The frequency of physical activity was less than 30 min
for all the participants, while screen time of more than
one hour amongst all social media and TV categories
showed statistically significant association in all catego-
ries. (Table 3).

Table 4 determined the relationship between BMI and
various testing variables performed using linear regres-
sion analysis. Association of BMI and frequency of drink
intake can be clarified by B=—0.109, 95% CI=—0.194 to
—0.024, p=-0.128, p=0.012; BMI and tooth brushing
by B=-0.286, 95% CI=—0.412 to —0.160, B=—0.223,
p<0.001. BMI when compared with mouthwash by
B=-0.178, 95% CI=-0.289 to -0.068, =—0.160,
p=0.002. BMI association with social media use was
explained by B=—-0.190 95% CI=-0.349 to -0.030,



Alam et al. BMC Oral Health (2022) 22:311 Page 4 of 9
Table 2 Oral hygiene habits association with BMI of the participants

Variable Underweight Healthy Overweight Obese P value
Tooth brushing

Once daily 16 (57.1%) 28(26.4%) 30(19.5%) 42(43.8%) <0.001**
Twice daily 10 (35.7%) 74(69.8%) 122(79.2%) 46(47.9%)

Thrice daily 2 (7.1%) 4 (3.8%) 2(1.3%) 8(8.3%)

Interdental cleaning aids

Miswak 0 6 (5.7%) 28(18.2%) 8(8.3%) 0.004*
Floss 8(28.6%) 32(30.2%) 40(26%) 28(29.2%)

Mouthwash 12(42.9%) 58(54.7%) 60(39%) 48(50%)

Brushing techniques

Horizontal 14(50%) 26(24.5%) 22(14.3%) 40(41.7%) <0.001**
Modified Bass 0 0 12(7.8%) 6(6.3%)

Modified Stillman 0 4(3.8%) 0 0

Scrub 10(35.7%) 52(49.1%) 80(51.9%) 42(43.8%)

vertical 4(14.3%) 24(22.6%) 40(26%) 8(8.3%)

Type of toothbrush

Manual 24 (85.7%) 96 (90.6%) 148 (96.1%) 82 (85.4%) 0.022
Powered 4 (14.3%) 10(9.4%) 6 (3.9%) 14 (14.6%)

Type of toothpaste

Desensitizing 2(7.1%) 0 4 (2.6%) 2(2.1%) 0.038
Fluoridated 22(78.6%) 76(71.7%) 108(70.1%) 68(70.8%)

Non fluoridated 2(7.1%) 0(0) 4(2.6%) 0

Don't know 2(7.1%) 28(26.4%) 36(23.4%) 26(27.1%)

Texture of toothbrush bristle

Extra soft 2(1.9%) 2(1.3%) 10(10.4%) <0.001**
Soft 12(42.9%) 70(66%) 56 (36.4%) 32(33.3%)

Medium 16(57.1%) 30 (28.3%) 96(62.3%) 52(54.2%)

Hard 0 4(3.8%) 0 2(2.1%)

Frequency of mouthwash

After every meal 0 2(1.9%) 2(1.3%) 8(8.3%) 0.004*
None 10(35.7%) 44(41.5%) 70(45.5%) 46(47.9%)

Once a day 14(50%) 32(30.2%) 54(35.1%) 34(35.4%)

Twice a day 4(14.3%) 28(26.4%) 28(18.2%) 8(8.3%)

Frequency of visit to dentist

Every 3 months 2(7.1%) 4(3.8%) 2(1.3%) 8(8.3%) <0.007**
After 6 months 0 10(9.4%) 4(2.6%) 2(2.1%)

More than 6 months 0 0 8(5.2%) 4(4.2%)

None 18(64.3%) 20(18.9%) 42(27.3%) 26(27.1%)

Only when required 8(28.6%) 72(67.9%) 98(63.6%) 56(58.3%)

Chi squared test

*P value less than 0.05 was considered significant

**P value less than 0.01 was considered significant

p=—0.120, p=0.020). Statistically significant difference
(p<0.01) was noted when the variable such as frequency
of drinks consumed, toothbrush type used, social media,
smoking, and use of mouthwash were evaluated as con-
founders with the BMI in the current study. (Table 4).
Table 5 identified relationship between frequency and
type of drinks consumed. It can be seen that tea was

mostly consumed once by 88 (60.3%) participants and
twice in a day by 112 (70.9%), while 32 (50%) participants

consumed more than 3 times in a day. (Table 5).
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Table 3 Association of eating habits with BMI of study participants

Variable Underweight healthy Overweight Obese P value
Frequency of meal in a day

One meal 0 4(3.8%) 2(1.3%) 4(4.2%) 0.004*
2 meals 8(28.6%) 66(62.3%) 64(41.6%) 44(45.8%)

3 meals 18(64.3%) 28(26.4%) 74(48.1%) 44(45.8%)

More than 3 meals 2(7.1%) 8(7.5%) 14(9.1%) 4(4.2%)

Snacks consumed between meals

Biscuits 6(21.4%) 38(35.8%) 18(11.7%) 28(29.2%) 0.00
Chips 14(50%) 42(39.6%) 72(46.8%) 44(45.8%)

Chocolates 6(21.4%) 6(5.7%) 38(24.7%) 10(10.4%)

Pop corn 0 10(9.4%) 10(6.5%) 6(6.3%)

Vegetables 2(7.1%) 10(9.4%) 6(10.4%) 8(8.3%)

Frequency of snacks consumption

Once 14 (50%) 52 (49.1%) 84 (54.5%) 46 (47.9%) 0317
Twice 6 (21.4%) 42 (39.6%) 48 (31.2%) 36 (37.5%)

Thrice 2(7.1%) 6 (5.7%) 10 (6.5%) 6 (6.3%)

More than thrice 6 (21.4%) 6 (5.7%) 12 (7.8%) 8 (8.3%)

Type of drink consumed

Coffee 0 2(1.9%) 4(2.6%) 10(10.4%) <0.001**
Green tea 10(35.7%) 22(20.8%) 16(10.4%) 16(16.7%)

Lemon juice 0 0 6(3.9%) 0

Orange juice 0 6(5.7%) 8(5.2%) 2(2.1%)

Soft drink 2(7.1%) 14(13.2%) 22(14.3%) 2(2.1%)

Tea 16(57.1%) 62(58.5%) 98(63.6%) 66(68.8%)

Frequency of consuming drinks

Once a day 12(42,9%) 20(18.9%) 74(48.1%) 38(39.6%) <0.0071**
Twice 10(35.7%) 56(52.8%) 46(29.9%) 46(47.9%)

Thrice 0 10(9.4%) 6(3.9%) 2(2.1%)

More than thrice 6(21.4%) 8(7.5%) 18(11.7%) 10(10.4%)

Frequency of workout

Less than 30 min 8 (28.6%) 50 (47.2%) 72 (46.8%) 34 (35.4%) 0.106
More than 30 min 8 (28.6%) 28 (26.4%) 30 (19.5%) 32(33.3%)

None 12 (42.9%) 28 (26.4%) 52 (33.8%) 30(31.3%)

Frequency of watching TV & Social media

30 min 4(14.3%) 2(1.9%) 26(16.9%) 16(16.7%) <0.001**
Th 4(14.3%) 46(43.4%) 46(29.9%) 16 (16.7%)

More than 1 h 18 (64.3%) 58(54.7%) 82(53.2%) 64(66.75%)

None 2 (7.1%) 0 0 0

Chi squared test
*P value less than 0.05 was considered significant

**P value less than 0.01 was considered significant

Discussion

Food intake and physical activity have a direct impact on
the body mass index along with lifestyle habits, such as
the frequency of sugary food intake. These factors tend
to affect the general as well as the oral health of individu-
als [23]. Obesity and dental caries have many different
aetiologies but have a mutual contributing factor which is
diet high in sugar [24]. Dental caries has been recognized

as the one of the most widespread disease worldwide [25]
and causes significant oral health problems. It affects
about 60% to 90% of school children, and most of the
adults [26]. Caries has a complex aetiology and com-
prises of various contributory factors including diet, oral
hygiene, saliva, and oral microflora that affects its devel-
opment and progression [27]. The literature displays con-
tradictory evidence regarding the association between
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Table 4 Association of BMI with the testing variables
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Model Unstandardized Standardized t Sig 95.0% Confidence Interval
Coefficients Coefficients forB

(BMI vs Parameters) B Std. Error  Beta Lower Bound  Upper Bound

Frequency of meals 0001 007 0 0.008 0994 —0.133 0.134

Snacks taken between meals 0019 004 0.026 0.503 0615 —0.056 0.095

Kind of drinks consumed 0013 003 0.026 0.499 0618 —0.039 0.066

Frequency of consuming drinks —0.109 0.04 —0.128 —2.53 0012 —0.194 —0.024

Consumption of snacks —0.027 005 —0.028 —0.54 059 —-0125 0.071

Frequency of workout during the week —001 0.05 —0.01 —0.186 0852 —0.114 0.094

Frequency of physical Activity on weekend 0.042  0.06 0.037 0.715 0475 —0073 0.156

Frequent of watching TV and using social media ~ —0.19 0.08 —0.12 —2338 002 —0349 —0.03

Frequency of brushing teeth 0.008  0.09 0.005 0.089 0929 —-0.162 0.178

Aids used for brushing —0.021 0.05 —0.021 —0411 0681 —0.122 0.08

Type of brushing technique used —0.041 003 —0.071 —1.382 0.168 —0.1 0.017

Smoking 0.548 0.21 0.133 2615 0.009 0.136 0.96

Type of toothpaste used —0.078 008 —0.048 —0936 035 —0.241 0.086

Type of Toothbrush used —0.286 0.06 —0.223 —4473 <0001 —0412 —0.16

Frequency of using,outhwash —0.178 0.06 —-0.16 —3.177 0.002 —0.289 —0.068

Frequency of visit to dentist —0011 004 —0.013 —0.247 0.805 —0.098 0.076

B B coefficient, SE standard error, Wald Wald chi-square test, p p-value, OR odds ratio, C/ confidence interval

Significance taken at p <0.05

Simple linear regression analysis, using testing variables as dependent variables, while BMI was used as independent variable

Table 5 Association of drinks intake with frequency

Frequency Coffee Green Tea Lemon Juice Orange Juice Soft Drink Tea P-value

Once/day 10 (6.8%) 24 (16.4%) 6 (4.1%) 4(2.7%) 14 (9.6%) 88(60.3%)

Twice/day 6 (3.8%) 18 (11.4%) 0 10 (6.3%) 12 (7.6%) 112 (70.9%)

Thrice/day 0 4(22.4%) 0 0 4(22.2%) 10 (55.6%) 0.001

More than 3 /day 0 20 (31.3%) 0 2(3.1%) 10 (15.6%) 32(50%)

Chi squared test

P value less than 0.05 was considered significant

a patient’s BMI and the status of their oral wellbeing
and hygiene [28]. Some previously conducted research
showed a substantial association between overweight/
obesity and high caries incidence [29, 30] whereas some
studies claimed that there was no relationship whatso-
ever between BMI and dental caries [31, 32]. However,
obesity and dental caries have common risk factors, and
hence dental healthcare experts should employ a profes-
sional approach to treat it.

In the current study, the association of BMI with the
oral hygiene habits for the dental students was assessed.
Statistically significant association was seen between the
majority of the participants having different BMI who
brushed their teeth twice daily. These findings are in
contrast with the study led by Chang et al., who identi-
fied that individuals who brushed their teeth twice daily
had lower BMI [33]. These findings can be attributed to

the fact that in the current study, dental students were
evaluated, they had better knowledge regarding the
importance of brushing teeth twice daily. Statistically sig-
nificant association was seen between the using manual
toothbrush (P=0.022) and the use of fluoridated tooth-
paste (P=0.038) in different BMI groups. These find-
ings are in agreement with the previously conducted
research [22]. Similarly, research conducted in Japan,
identified positive association between obesity and lower
frequency of brushing habits [34]. Similarly, research by
Park et al. also identified positive association between
obesity and time of brushing teeth and use of mouthwash
[35]. This is because poor oral hygiene aside from caus-
ing an inflammatory response within the oral cavity, also
causes increase in the levels of C reactive protein, which
has been linked with the obesity [35]. Brushing with
a fluoridated toothpaste helps in removal of bacterial
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biofilm present on surface of teeth, which is strongly
linked with aetiology of several oral diseases like peri-
odontal diseases, dental caries and pulpal diseases [36].
Hence the importance of maintaining good oral hygiene
must be emphasised as being overweight or obese has
been strongly associated with periodontal diseases. [36]
Moreover when we assessed the knowledge of final year
students, majority of the students brushed using fluori-
dated toothpaste with a manual toothbrush. Similar find-
ings have been reported by Tadin et al. where majority
of the students brushed using a manual brush [37]. As
expected, final year dental students had adequate knowl-
edge regarding importance of brushing using a fluori-
dated tooth paste.

Tooth brushing is a mechanical mean of plaque
removal owing to its effectiveness, accessibility, as well
as cost effectiveness. Various brushing techniques have
been introduced [38]. In the current study, horizontal
brushing technique was mostly preferred by the partici-
pants. Likewise, in the current study, brushing technique
was positive correlated with different BMI groups. Poor
oral hygiene has a direct association with inflammation
within the oral cavity and obesity [39]. Additionally, the
link between tooth brushing and obesity is thought to be
due to leptin-linked pathways that controls the balance
between energy and appetite. As a result, regular and
proper tooth brushing technique can aid in suppressing
hunger and lowers the risk of obesity [35].

In this study, a statistically significant association was
seen regarding using mouthwash as the most common
aid (P =0.004) with BMI. These findings are in agreement
with the study conducted by Jouhar et al. [22]. Previously
conducted research by Damyanov et al. and Melo et al.
have reported positive influence of adequate oral hygiene
practices on dental wellbeing. [40, 41].

Dietary habits are important contributing factor for
weight gain and can also cause dental caries. Changes in
the dietary pattern due to frequent consumption of fast
food, sugary drinks, and products containing refined
sugar have been identified as common risk factors for
obesity and dental caries [42]. In the current study, most
of the obese and overweight participants consumed
meals thrice a day. These findings are in contrast with
the study carried out by Aljuraiban et al. who identified
that frequent meals had statistically significant associa-
tion with low BMI [42]. It has been identified that reduc-
ing the frequency of meals per day may have an adverse
effect on appetite control [43]. There is evidence that
hormonal and nutritional signals can suppress the appe-
tite, when combined with an increase in the frequency
of meals [44]. This results in decreased energy levels and
delayed stomach emptying, which reduces the feeling of
hunger [45].

Page 7 of 9

Snacks can be best described as small meals or drinks
frequently taken in between the meals. However, this
also depends on the frequency and quantity of food
or drink consumed between meals [46]. Also repeated
snacking in between meals has been linked with obe-
sity and other chronic diseases. It was noted in a study
by Alswat et al. that the incidence of caries was more
prevalent in younger population with high BMI, who
consumed drinks high in sugar and had a sedentary
lifestyle [47]. This is because obese and overweight
individuals spent more time online using social media,
hence it was combination of sedentary lifestyle and fre-
quent snacking that contributed towards the weight
gain. Moreover, final year students when compared
to other students, consumed snacks once a day. These
findings are in line with the study conducted by Alje-
free et al. where less than half of the surveyed dental
students had snacks once daily, hence this reduced the
incidence of gaining weight [48].

In the current study, chips were often consumed in
between meals by most of the participants, followed
by biscuits and chocolates. Very few participants con-
sumed popcorn and vegetables for snacking. It was also
seen that the majority of the students, whether under-
weight, healthy or overweight/obese, consumed snacks
at least once a day. Dietary habits have a significant role
in both the obesity and dental caries epidemics. Final
year students also snacked on chips followed by bis-
cuits, similar findings have been reported by Aljefree
et al. where chips were the most common snacking
item, [46].

In the current study, few students from all BMI groups
performed physical activity for 30 min, while most of the
participants performed physical activity for less than half
an hour. These students spent substantial amount of time
watching TV and using social media. Hence some led a
sedentary lifestyle with no physical activity at all. A study
done by Finlayson et al. also proved that there was a sig-
nificant decrease in all types of physical activity amongst
the students as they began university [7]. This shift to
sedentary lifestyles, as well as an increase in fast food
consumption along with lack of adequate sleep due to
the burden of studies, all contributed towards the weight
gain [49, 50]. Alm et al. identified a statistically significant
relationship between dental caries and unhealthy dietary
habits that ultimately leads to obesity [51].

Practical implications

Dental caries and obesity share common contributing
and modifiable factors such as diet and lifestyle, includ-
ing transition to reduced physical activity and consump-
tion of highly processed and sugar loaded foods. Obesity
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can be regarded as a predictor of dental caries, and obese
people need more frequent dental examinations, dental
care, and oral health education. Dental students should
recognize their role in creating general awareness in the
community about the prevention of disease and the pro-
motion of health and become positive role models for the
community.

Limitations

Few limitations from the current study have been iden-
tified, the present study followed a cross-sectional
design, restricting the results’ significance for deter-
mining causal associations. [52] Secondly although this
research was multi centric, however due to COVID-19
pandemic response rate received was quite less. In the
current study, only dental students were included, for
future research, participants from other relevant medi-
cal fields or others can also be involved. The participants’
oral health status was not assessed, which should be done
for future research to determine a direct relationship
between oral hygiene and BMI. The upcoming research-
ers can produce longitudinal observational surveys that
could help to verify the present results and clarify the
association between BMI and dental caries, obesity, and
nutritional status.

Conclusion

This study further intensified the contributing role of
having an excessive dietary intake and sugar consump-
tion in causing obesity and dental caries. Findings from
the current study, identify a statistically significant rela-
tionship that exists between BMI levels with oral hygiene,
eating habits and the physical activity.

Acknowledgements
We are grateful to the dental students for participating in the study and help-
ing with the process of data collection.

Author contributions

BFA, first and corresponding author, Conceived and designed the study, and
wrote the main manuscript text. NA, second author, contributed by designing
and planning out of study and contributed in writing of the manuscript. TH,
third author contributed by providing the statistical analysis of the data after
its collection, prepared tables and interpreted the results. MAK fourth author
contributed to analysis of data and interpretation of results. MAGC fifth author
helped in the process of data collection and designed the questionnaire.

Fl sixth author contributed to the process of data collection and critically
reviewed the final version of manuscript. All the authors contributed equally
and reviewed and approved the final version of the manuscript. All authors
read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The data for this study was obtained dental institute of Pakistan, which
have restricted the authors for sharing their data hence data is not publicly

Page 8 of 9

available. The dataset used for the current study are available from the cor-
responding author upon reasonable request.

Declarations

Ethics approval and consent to participate

The ethical approval for research was obtained from the ethical committee of
Women Medical College (WMC/2021/D-23) which was conducted according
to the declaration of Helsinki. The study participants were initially informed
regarding the study design after which all the participant’s voluntary provided
written informed consent.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts of interest.

Author details

'Department of Oral Biology, Bahria University Dental College, Karachi,
Pakistan. 2Department of Oral Biology, Rawal Institute of Health Sciences,
Islamabad, Pakistan. >Department of Oral Biology, Women Medical and Dental
College, Abbottabad, Pakistan. “Department of Oral Biology, Abbottabad
International Dental College, Abbottabad, Pakistan. °Department of Prostho-
dontics, Islamic International Dental College, Riphah International University,
Islamabad, Pakistan. °Department of Oral Biology, Women Medical and Dental
College, Abbottabad, Pakistan.

Received: 14 December 2021 Accepted: 6 July 2022
Published online: 28 July 2022

References

1. Ebbeling CB, Pawlak DB, Ludwig DS. Childhood obesity: public-health
crisis, common sense cure. Lancet. 2002;360(9331):473-82.

2. Marcenes W, Kassebaum NJ, Bernabé E, Flaxman A, Naghavi M, Lopez A,
et al. Global burden of oral conditions in 1990-2010: a systematic analy-
sis. J Dent Res. 2013;92(7):592-7.

3. OECD\WHO. Overweight and obesity, in health at a glance: Asia/Pacific
2020: Measuring progress towards universal health coverage. Paris: OECD
Publishing; 2020.

4. Galgani J, Ravussin E. Energy metabolism, fuel selection and body weight
regulation. Int J Obes. 2008;32(7):5109-19.

5. McMurray RG, Soares J, Caspersen CJ, McCurdy T. Examining variations
of resting metabolic rate of adults: a public health perspective. Med Sci
Sports Exerc. 2014;46(7):1352.

6. RenH,Yang Q, Zhang X. Relationship between college students’physical
activity and unhealthy psychological conditions. Aggress Violent Beh.
2021;22: 101640.

7. Finlayson G, Cecil J, Higgs S, Hill A, Hetherington M. Susceptibility to
weight gain. Eating behaviour traits and physical activity as predictors of
weight gain during the first year of university. Appetite. 2012;58(3):1091—
8. https://doi.org/10.1016/j.appet.2012.03.003.

8. Irwin JD.The prevalence of physical activity maintenance in a sam-
ple of university students: a longitudinal study. J Am Collage Health.
2007;56:37-42.

9. Steptoe A, Wardle J. Health behaviour, risk awareness and emotional well-
being in students from Eastern Europe and Western Europe. Soc Sci Med.
2001;53:1621-30.

10. CenaH, Calder PC. Defining a healthy diet: evidence for the role
of contemporary dietary patterns in health and disease. Nutrients.
2020;12(2):334. https://doi.org/10.3390/nu12020334.

11. Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek CJ, et al.
National, regional, and global trends in body-mass index since 1980:
systematic analysis of health examination surveys and epidemiologi-
cal studies with 960 country-years and 9-1 million participants. Lancet.
2011,377(9765):557-67. https://doi.org/10.1016/50140-6736(10)62037-5.


https://doi.org/10.1016/j.appet.2012.03.003
https://doi.org/10.3390/nu12020334
https://doi.org/10.1016/S0140-6736(10)62037-5

Alam et al. BMC Oral Health (2022) 22:311

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

Sheiham A, Watt RG. The common risk factor approach: a rational

basis for promoting oral health. Commun Dent Oral Epidemiol.
2000,28(6):399-406.

Shaghaghian S, Abolvardi M, Akhlaghian M. Factors affecting dental car-
ies of preschool children in Shiraz, 2014. J Dent (Shiraz). 2018;19:100.
Jamil S, Jouhar R, Gandhi D, Tahira T, Shaikh J. Comparison between the
mean postoperative pain score with two different file systems in patients
with irreversible pulpitis-a clinical study in Altamash institute of dental
medicine. Prof Med J. 2019;26:1359-64.

Ahmed J, Ali SA, Jouhar R, Shah H. Clinical assessment of bonding agent
v/s fluoride varnish in dentinal hypersensitivity. J Bahria Uni Med Dent
Collage. 2019;7:53.

Bhayat A, Ahmad M, Fadel H. Association between body mass index, diet
and dental caries in grade 6 boys in medina. Saudi Arabia East Mediterr
Health J. 2016;22:687-93.

Nuttall FQ. Body mass index: obesity, BMI, and health: a critical review.
Nutr Today. 2015;50(3):117.

Magliocca KR, Jabero MF, Alto DL, Magliocca JF. Knowledge, beliefs, and
attitudes of dental and dental hygiene students toward obesity. J Dent
Educ. 2005;69(12):1332-9.

Awan KH, Khan S, Abadeen Z, Khalid T. Knowledge, perceptions, and atti-
tudes of dental students towards obesity. Saudi Dental J. 2016,28(1):44-8.
Wilder RS, O'Donnell JA, Barry JM, Galli DM, Hakim FF, Holyfield LJ, Rob-
bins MR. Is dentistry at risk? A case for Interprofessional education. J Dent
Educ. 2008;72:1231-7.

Al-Madi EM, AlJamie M, Al-Dukhail S, Mohammed Z, Abubakr NH. Dietary
habits and oral hygiene practice amongst dental Students at the college
of dentistry, princess Nourah University. Open J Stomatol. 2016;6:28-35.
Jouhar R, Ahmed MA, Khurshid Z, Bokhari SA. Association of BMI,

diet, physical activity, and oral hygiene practices with DMFT Index

of male dental students at King Faisal University, Al-Ahsa. Nutrients.
2021;13(1):224.

Santha B, Sudheer H, Saxena V, Jain M, Tiwari V. The impact of body mass
index on oral hygiene practices of adolescents in Bhopal City. India J Coll
Phys Surg Pak. 2016;26(2):125-9.

Ashour NA, Ashour AA, Basha S. Association between body mass index
and dental caries among special care female children in Makkah City. Ann
Saudi Med. 2018;38:28-35.

World Health Organization. Oral health. Fact sheet number 318. WHO,
2012; Available from: http://www.who.int/mediacentre/factsheets/fs318/
en/ accessed 03/04/2017.

Heggenhougen K, Quah SR. International encyclopedia of public health.
Oxford: Academic; 2008.

Fejerskov O, Kidd EAM. Dental caries : the disease and its clinical manage-
ment. 2nd ed. Oxford: Blackwell Munksgaard; 2008. p. 616.

Silva AER, Menezes AMB, Demarco FF, Vargas-Ferreira F, Peres MA. Obesity
and dental caries: systematic review. Rev Saude Publica. 2013;47:799-812.
Willershausen B, Moschos D, Azrak B, Blettner M. Correlation between
oral health and body mass index (BMI) in 2071primary school pupils. Eur J
Med Res. 2007;12:295.

Thippeswamy H, Kumar N, Acharya S, Pentapati K. Relationship between
body mass index and dental caries among adolescent children in South
India. West Indian Med J. 2011,60:91-7.

Sede M, Ehizele A. Relationship between obesity and oral diseases. Niger
J Clin Pract. 2014;17:683-90.

Macek MD, Mitola DJ. Exploring the association between overweight and
dental caries among US children. Pediatr Dent. 2006;28:375-80.

ChangY, Jeon J, Kim JW, Song TJ, Kim J. Association between findings in
oral health screening and body mass index: a nation-wide longitudinal
study. Int J Environ Res Public Health. 2021;18(21):11062.

Furuta M, Takeuchi K, Takeshita T, Tanaka A, Suma S, Shinagawa T,
Shimazaki Y, Yamashita Y. Longitudinal associations of toothbrushing with
obesity and hyperglycemia. J Epidemiol. 2020;30(12):556-65.

Park JB, Nam GE, Han K, Ko 'Y, Park YG. Obesity in relation to oral health
behaviors: an analysis of the Korea national health and nutrition examina-
tion Survey 2008-2010. Exp Ther Med. 2016;12(5):3093-100.

Nihtila A, West N, Lussi A, Bouchard P, Ottolenghi L, Senekola E, Llodra

JC, Viennot S, Bourgeois D. Oral health behavior and lifestyle factors
among overweight and non-overweight young adults in Europe: a cross-
sectional questionnaire study. Healthcare. 2016;4(2):21. https://doi.org/10.
3390/healthcare4020021.

Page 9 of 9

37. Tadin A, Poljak Guberina R, Domazet J, Gavic L. Oral hygiene practices
and oral health knowledge among students in split, Croatia. Healthcare
(Basel). 2022;10(2):406. https://doi.org/10.3390/healthcare10020406.
PMID:35207018;PMCID:PM(C8872387.

38. Hedge S, Kakade AA, Ks R, Ms AK. Evaluation of plaque removal efficacy of
two manual toothbrushes with different textures: a comparative analysis.
J Oral Health Res. 2011

39. Kim YH, Kim DH, Lim KS, Ko BJ, Han BD, Nam GE, Park YG, Han KD, Kim JH,
Cho KH. Oral health behaviorsand metabolic syndrome: the 2008-2010
Korean national health and nutrition examination survey. Clin Oral Inves-
tig. 2014;18:1517-24.

40. Damyanov ND, Witter DJ, Bronkhorst EM, Creugers NH. Dental status and
associated factors in a dentate adult population in Bulgaria: a cross-sec-
tional survey. Int J Dent. 2012;2012:1-11. https://doi.org/10.1155/2012/
578401.

41. Melo P, Marques S, Silva OM. Portuguese self-reported oral-hygiene habits
and oral status. Int Dent J. 2017;67(3):139-47.

42. Aljuraiban GS, Chan Q, Griep LM, Brown 1, Daviglus ML, Stamler J, Van
Horn L, Elliott P, Frost GS. INTERMAP research group. The impact of
eating frequency and time of intake on nutrient quality and body mass
index: the INTERMAP study, a population-based study. J Acad Nutr Diet.
2015;115(4):528-36.

43. Smeets A, Westerterp-Plantenga M. Acute effects on metabolism and
appetite profile of one meal difference in the lower range of meal
frequency. Br J Nutr. 2008;99(6):1316-21. https://doi.org/10.1017/S0007
114507877646.

44. Speechly D, Buffenstein R. Greater appetite control associated with an
increased frequency of eating in lean males. Appetite. 1999;33(3):285-97.

45. Jackson S, Leahy F, Jebb S, Prentice A, Coward W, Bluck L. Frequent
feeding delays the gastric emptying of a subsequent meal. Appetite.
2007;48(2):199-205.

46. Almoraie NM, Sagaan R, Alharthi R, Alamoudi A, Badh L, Shatwan IM.
Snacking patterns throughout the life span: potential implications on
health. Nutr Res. 2021,91:81-94. https://doi.org/10.1016/j.nutres.2021.05.
001.

47. Alswat K, Mohamed WS, Wahab MA, Aboelil AA. The association between
body mass index and dental caries: cross-sectional study. J Clin Med Res.
2016;8(2):147.

48. Aljefree NM, Shatwan IM, Almoraie NM. Impact of the intake of snacks
and lifestyle behaviors on obesity among university students living in
Jeddah, Saudi Arabia. Healthcare (Basel). 2022;10(2):400. https://doi.org/
10.3390/healthcare10020400.PMID:35207013;PMCID:PMC8872185.

49. Anderson DA, Shapiro JR, Lundgren JD. The freshman year of college as a
critical period for weight gain. Initial Eval Eat Behav. 2003;4(4):363-7.

50. Butler SM, Black DR, Blue CL, Gretebeck RJ. Change in diet, physical
activity and body weight in female college freshman. Am J Health Behav.
2004;28:24-32.

51. Alm A, Fahraeus C, Wendt LK, Koch G, Andersson-Gare B, Birkhed D. Body
adiposity status in teenagers and snacking habits in early childhood
in relation to approximal caries at 15 years of age. Int J Paediatr Dent.
2008;18(3):189-96. https://doi.org/10.1111/}.1365-263X.2007.00906.x.

52. Schmidt J, Vogel M, Poulain T, Kiess W, Hirsch C, Ziebolz D, Haak R. Asso-
ciation of oral health conditions in adolescents with social factors and
obesity. Int J Environ Res Public Health. 2022;19(5):2905.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


http://www.who.int/mediacentre/factsheets/fs318/en/
http://www.who.int/mediacentre/factsheets/fs318/en/
https://doi.org/10.3390/healthcare4020021
https://doi.org/10.3390/healthcare4020021
https://doi.org/10.3390/healthcare10020406.PMID:35207018;PMCID:PMC8872387
https://doi.org/10.3390/healthcare10020406.PMID:35207018;PMCID:PMC8872387
https://doi.org/10.1155/2012/578401
https://doi.org/10.1155/2012/578401
https://doi.org/10.1017/S0007114507877646
https://doi.org/10.1017/S0007114507877646
https://doi.org/10.1016/j.nutres.2021.05.001
https://doi.org/10.1016/j.nutres.2021.05.001
https://doi.org/10.3390/healthcare10020400.PMID:35207013;PMCID:PMC8872185
https://doi.org/10.3390/healthcare10020400.PMID:35207013;PMCID:PMC8872185
https://doi.org/10.1111/j.1365-263X.2007.00906.x

	Relationship of BMI with the diet, physical activity and oral hygiene practices amongst the dental students
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Method
	Characterization of study sample
	Statistical analysis

	Results
	Discussion
	Practical implications
	Limitations

	Conclusion
	Acknowledgements
	References


