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Abstract

Aim: Dental Erosion is clinically defined as the progressive and irreversible loss of dental hard tissue caused by a chemical
process of acid dissolution that does not involve bacteria. Dental Erosion can have intrinsic or extrinsic causes. There is grow-
ing evidence of considerable increase in consumption of erosive drinks. This aim of this study was to assess the knowledge
among the general public towards the awareness of the association between diet and dental erosion.

Materials and Methods: The present study is a cross sectional, descriptive questionnaire study conducted among the general
public in Tamilnadu, India. A descriptive questionnaire survey was conducted among 325 participants regarding dental erosion
and its association with diet from August to October,2019. Data were analysed by using Statistical Package for Social Sciences
(SPSS) including Mean, Standard Deviation and Chi -Square Test.(p value<0.05).

Results: Lack of awareness of the association between diet and dental erosion was found among the General Public. Since the
p-value is significant there is a correlation between most of the groups and variables in this study. The Chi-square test results
showed that there was significant impact in most of the variables of this study.

Conclusion: This cross-sectional descriptive study shows a majority of the general public are associated with the consump-
tion of potentially erosive drinks. They do not have adequate knowledge about dental erosion and its associated diet factors.
Hence, establishing awareness among the general public regarding dental erosion and its association with diet is mandatory.
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Introduction ages and some medicines such as vitamin supplements. Intrinsic
causes include recurring vomiting, low salivary flow which natu-
rally results in inadequate rinsing and buffering of demineralizing
acids on tooth surfaces. It is important to be able to identify the
range of food, drinks and medications that have erosive potential
[7, 8]. The addition of fruit or fruit flavourings to drinks has also
increased which can also have equivalent erosive potential to that
of carbonated drinks [9-11]. It is reasonably safe to assume that
any dietary food or drink with added fruit or fruit flavouring will
be acidic. While the erosive potential of specific dietary acids is
important, it is essential to look at the overall pattern of con-
sumption [12-14]. The frequency of dietary acid intake has been
recognized as one of the primary risk factors for erosive tooth

Erosive tooth wear is the chemico mechanical removal of dental
hard tissues which can result in reduced aesthetics, compromised
tooth structure, and loss of quality of life, possibly resulting in
the need of costly restorative intervention |1, 2]. The prevalence
and severity of erosive tooth wear is increasing, particularly in the
younger population |3, 4]. Causal association between diet and
dental erosive tooth wear progression have been established and
an acidic diet is believed to be a significant aetiological agent in
this increase in prevalence. It is hypothesized that frequent daily
dietary acid intakes are needed for severe erosive tooth wear to

occur [5, 6]. Extrinsic causes include demineralizing acidic bever- . . :
wear. The aim of this survey was to assess the knowledge, attitude
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and practice of the awareness of the association between diet and
dental erosion among the general public.

Materials and Methods

An online survey was done with the structured questionnaire
based on knowledge, attitude, practice among the general pub-
lic regarding dental erosion and its correlation with the diet. The
questionnaire had 15 questions in which 5 questions based on
knowledge, 5 based on attitude, 5 questions based on practice
were created. The participants were general public aged between
18-50 years. A snowball sampling method was followed for this
study. The questionnaires were distributed via electronic media
and responses were collected. All the participants were allowed to
choose one of the given three to four choices for each item in the
questionnaire. 302 responses were assessed. The advantages of
online surveys are easy collection of data, cost effective and the
disadvantage is repeated answers and incomplete answers. Then,
it was assessed whether knowledge, attitude, practice were suf-
ficient for dental erosion and its association with diet. Later it was
compared to improve the needs of the same.

Ethical Approval

Ethical permission and approval for the project was obtained from
the Institutional Review Board of Saveetha Institute of Medical
and Technical Sciences, Chennai, India. (SBA/2019/23/03.)
Eligibility Criteria

General public aged between 18-50 years, Tamilnadu, India

Data Collection

This cross sectional survey was conducted among the general
public from August to October of 2019. A self structured ques-
tionnaire of having 15 questions was shared online and 302 re-
sponses were obtained.

Sample Size

Total number of distributed questionnaires was 315. Out of

which 10 were incomplete forms, 3 did not answer and that were
excluded from the study. Hence, 302 responses were analysed.

https://scidoc.org/IJDOS.php

Statistical Analysis

After data entry in the excel sheet, SPSS software was used to ana-
lyze the data. The descriptive statistics were used to determine the
frequencies and percentage of the responses given by the partici-
pants. Correlation analysis was performed to find the association
between diet and dental erosion. Chi Square test was performed
to determine the association between the knowledge about dental
erosion and its correlation with diet.

Results and Discussion

Majority of the general public consume highly acidic beverages
causing erosive tooth wear. Lack of awareness of the association
between diet and dental erosion was found among the general
public. Since, the p-value is significant there is an association be-
tween most of the groups and variables in this study.

Majority of the percentage of respondents (45.36%) consume
carbonated drinks twice/thrice in a week as represented in graph
1. There is a growing evidence of a considerable increase in con-
sumption of potentially erosive drinks among the youth popula-
tion. Soft drinks - carbonated and non carbonated drinks could
cause damage to the teeth for two reasons such as low pH and
high titratable acidity [15, 106].

In this study, 30.6% of the respondents did not experience the
sour taste in the mouth as represented in graph 2. Majority of
the respondents (42.5%) have experienced regurgitation as rep-
resented in graph 3 and 34.7% of the respondents consuming
acidic beverages have experienced heartburn frequently as rep-
resented in graph 4. Approximately 34.5% of the respondents
reported that they have heard about dental erosion and 32.1%
of the respondents do not know the causes of dental erosion as
represented in graph 5,6. This indicates the inadequate knowledge
and awareness among the general public regarding the association
between diet and dental erosion.

And also the sugars in the drinks are metabolized by plaque mi-
croorganisms to generate organic acids that cause demineraliza-
tion |17, 18]. Erosion is due to the loss of the outermost surface
of enamel and occurs when the surface pH falls below 5.5. For
instance, the mean pH of soft drinks samples was 2.30, while the

Graph 1. Bar chart showing association between respondents and responses, X axis represents the frequency of consump-

tion of carbonated drinks among the respondents and Y axis the age group of respondents. Majority of the percentage of
respondents consume carbonated drinks twice/thrice in a week(Blue color). Chi square test (2.214) was done and associa-
tion was found to be not statistically significant. Pearson's Chi square P value of 0.21 > 0.05.
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Graph 2. Bar chart showing association between respondents and responses, X axis represents the experience of sour taste

in the mouth among the respondents and Y axis the age group of respondents. Majority of the respondents do not experi-

ence the sour taste in the mouth (blue color). Chi square test (1.014) was done and association was found to be statistically
significant. Pearson's Chi square P value of 0.01 < 0.05.
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Graph 3. Bar chart showing association between respondents and responses, X axis represents the experience of regurgita-

tion in the mouth among the respondents and Y axis the age group of respondents. Majority of the respondents have expe-

rienced regurgitation (blue color). Chi square test (2.017) was done and association was found to be statistically significant.
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Graph 4. Bar chart showing association between respondents and responses, X axis represents the experience of heartburn
among the respondents and Y axis the age group of respondents. Majority of the respondents have experienced heartburn
(blue color). Chi square test (3.014) was done and association was found to be statistically significant. Pearson's Chi square

P value of

0.03 < 0.05.
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mean calcium and fluoride ion concentration were 0.58 and 0.066
respectively [19, 20]. The low pH as well as the low calcium and
fluoride ion concentration indicate the high erosive potential. Not
only soft drinks but also the citrus fruits play a major risk factor
in dental erosive tooth wear [21, 22].

Chewing vitamin C tablets were significantly associated with the
development of tooth wear. Vitamin C (Ascorbic acid) has low
pH and high titratable capacity which serves as a risk factor in
erosive tooth wear [23, 24|. Based on the origin of the erosion
causing acids, a distinction between endogenous and exogenous
erosion is made [25]. Intrinsic erosion most commonly affects

the palatal and occlusal tooth surfaces, While extrinsic erosion is
initially localized on the labial surfaces of anterior teeth [26, 27].

Erosion in the initial stage appearts as a smooth silky shiny surface,
resulting in the concavities of smooth sutfaces or cupping of the
cusps. The acid exposure leads to the dissolution of inorganic
dental hard tissue, which results in a rough surface similar to an
etching pattern in conservative and endodontic procedures [28-
46]. As a result, the microhardness of the superficial layer and
thus the mechanical resistance is reduced [47, 48]. With the fur-
ther progression, the extensive loss of the tooth substance occurs.
Dentin demineralization leads to the exposure of organic matrix
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Graph 5. Bar chart showing association between respondents and responses, X axis represents the knowledge regarding
dental erosion among the respondents and Y axis the age group of respondents. Majority of the respondents have heard the
term dental erosion (blue color). Chi square test (2.024) was done and association was found to be statistically significant.
Pearson's Chi square P value of 0.02 < 0.05.
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Graph 6. Bar chart showing association between respondents and responses, X axis represents the knowledge regarding the
causes of dental erosion among the respondents and Y axis the age group of respondents. Majority of the respondents do
not have adequate knowledge regarding the causes of dental erosion (blue color). Chi square test (1.018) was done and as-

sociation was found to be statistically significant. Pearson's Chi square P value of 0.01 < 0.05.
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Graph 7. Bar chart showing association between respondents and responses, X axis represents the wear changes noted by

the respondents and Y axis the age group of respondents. Majority of the respondents have not noticed the wear changes

in their teeth (blue color). Chi square test (2.029) was done and association was found to be statistically significant. Pear-
son's Chi square P value of 0.012< 0.05.
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that acts as a diffusion barrier and is capable of further erosion of consumption [53, 54]. Certain drinking habits (drinking in sips,
progression [49, 50]. In addition to the type and frequency of use of straws in direct tooth contact, and intensive rinsing) leads
acid exposure, modifying host factors determine the extent and to the prolonged pH drop in the oral cavity compared to the short
progression of erosive defects. These factors include in particu- consumption. Jarvinen et al, 2015 have shown the intake of citrus
lar, saliva properties such as flow rate, buffering capacity, pH and fruits more than twice daily, the daily drinking of soft drinks and
composition. Extrinsic acid exposures include the consumption the weekly consumption of vinegar or sport drinks is capable of
of acidic foods such as soft drinks, citrus fruits, vinegar, wine and increasing dental erosive tooth wear significantly [55].

acidic drugs such as acetyl salicylic acid, Iron tablets and vitamin

supplements [51, 52]. Occupational acid exposures might affect Intrinsic erosion is caused by the acidic gastric fluid coming into
the industrial workers, professional swimmers and wine tasters. contact with the oral cavity. In patients with bulimia nervosa, gas-
The extent of dental hard tissue erosion is determined by the ero- trointestinal reflux disease or alcohol abuse. The prevalence of
sivity of erosion causing solution and also the frequency and type dental erosion in reflux patients amounts to 17 percent to 68 per-
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Table 1. Showing distribution of respondents which were included for the study based on age, gender. Maximum number of respondents were reported in the age group

of 20-30 years. Out of 302 responses , 36.4 % were female and 63.5 % were male.

Demo.graphlc Categories Noof Percentage
variables respondents
Female 110 36.40%
Gender
Male 192 63.50%
18-30 years 164 54.30%
Age (years) 31-40 years 107 35.40%
41-50 years 31 10.20%

Table 2. Showing Questionnaire and the Responses.

S.No Questions Options Number of Percentage %
responses
Twice or thrice a week. 137 44.3
Morte than thrice in a week 91 30.9
1 How often do you take carbonated On a daily basis 47 10.6
drinks? Rarely 24 16.5
Never 2 0.5
Others 1 0.3
On a daily Basis 55 19%
Rarely 53 18.3
2 How often do you _take non carbon- Morte than thrice in a week 115 39.2
ated drinks?
Twice ot thrice in a week 72 234
Others 3 21
Twice or thrice in a week 96 32
3 How often do you take energy On a daily basis 46 15.8
drinks? Rarely 64 21
Morte than thrice in a week 89 29.6
On a daily basis 132 43.6
. X Morte than thrice in a week 25 8.7
4 How often do you take citrus fruits?
’ Rarely 99 33.6
Twice ot thrice in a week 42 14.2
On a daily basis 124 41.6
Morte than thrice in a week 34 18.7
5 Do you eat mote sour food?
. Rately 86 23.6
Twice ot thrice in a week 51 15.3
Yes 83 27.8
6 Do you take vitamin su;l)p]ements on No 169 565
a regular basis? -
i Others 47 15.7
. ) Yes 77 25.8
- Do you wake up with a sour taste in o o1 538
your mouth ?
Others 64 20.1
Yes 126 42.3
Do you l?avc rcgurgltatll(m(backward No 141 47
8 flow of incompletely digested food -
from the stomach to mouth)often? Others 32 10
Rarely 3 1.7
R Yes 103 33.4
9 Do you have beartburn (acid indiges- o a4 182
tion) often?
Others 53 17.4
Yes 77 25.7
Are y ive in W ls
10 re you active in \Xlater pool sports No 03 543
(swimming)? -
i Others 60 20.1
Yes 115 38.5
7 - T S \/ 1
1 Do you tal.<c any bev erages (Milk/ o 130 105
Juice) at bedtime?
Others 45 15.1
Do you ruminate(contents of the Yes 98 32.8
1 stomach are drawn up to the mouth, No 163 54.5
chewed for a second time and swal-
lowed again)? Others 38 12.7
Yes 96 32.1
13 Do you know what dental erosion is? No 157 52.3
Others 49 15.8
. N £ dental Yes 44 13.7
14 Do you know t clcazlscs of denta No 199 6.6
erosion? -
Others 59 19.7
) Yes 48 16.2
15 Have you n.ouced any wear changes o 130 103
in your teeth?
Others 115 37.7
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Table 3. KAP scores towards the association of dental erosion with the diet.
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Variables NumF)er of Percen'tage of
subjects subjects
0-3(poor) 161(53.8%)
3-9(fair) 77(25.8%)
Knowledge
9-12(good) 62(20.1%)
Total 302(100%)
9-15(poor) 144(48.4%)
i 15-18(fair) 103(34.4%)
Practice
18-20(good) 53(17.4%)
Total 302(100%)
11-20(poor) 189(66.5%)
. 20-30(fair) 59(19.7%)
Attitude
30-40(good) 44(13.7%)
Total 302(100%)

Table 4. Correlation analysis of KAP toward the association of dental erosion with the diet.

Variables | p value
Knowledge | 0.03
Attitude 0.02
Practice 0.01
cent. Conversely, 25 percentage to 83 percentage of all patients
with erosion suffer from reflux [25, 50]. Conclusion

Furthermore, patients with eating disorders often show a low sali-
vary flow rate as a result of general dehydration or as a side effect
of psychotropic drugs, which might further increase the risk of
developing erosive lesions [10]. When dietary related erosion is
diagnosed, patients should be advised to restrict the consump-
tion of acidic foods and drinks to the meals [5]. Acidic beverages
should be consumed, cooled and as fast as possible in order to
reduce their erosivity [57, 58].

It was shown that the addition of calcium effervescent tablets
to orange juice reduced the erosivity, but did not have a negative
impact on the taste [10]. Yoghurt contains quite high concentra-
tions of calcium and phosphate and is therefore non erosive de-
spite its low pH [2]. Staufenbiel et al, 2015 found that erosive
lesions are more prevalent in patients with a vegetarian diet than
in non-vegetarians [55]. A comparison of erosivity of different
acid sources is difficult because not only chemical parameters but
also the adhesion to the tooth structure as well as dietary habits
such as frequency, quantity, and temperature must be considered.
[59, 60].

So, intervention measures should be taken to reduce or prevent
dental erosive tooth wear from diet factors. Dental professionals
should educate patients about the consequences of frequent soft
drink consumption and provide positive suggestions to minimize
the risk. Public health professionals should guide the people es-
pecially youth and children to limit the intake of acidic beverages.
Oral health educators should reinforce the association between
dietary factors and associated erosive tooth wear among the gen-
eral public to create and establish awareness concerning dental
erosive tooth wear.

This cross sectional descriptive study shows a majority of the
general public are associated with the consumption of potentially
erosive drinks. They do not have adequate knowledge about den-
tal erosion and its correlation with diet factors. Hence, establish-
ing awareness among the general public regarding dental erosion
and its correlation with diet is mandatory.

Clinical Significance

The prevalence of dental erosion seems to be increasing and di-
etary components contribute to many enamel defects. Modern
diet appears to contain more acidic content which can deminer-
alise enamel, alters the buffering capacity of saliva and plays an
actiological role in many oral disorders.

Limitations

This study was confined among a smaller number of populations
and have not focused on the occupation of the respondents.

Future Scope

This study can be conducted in a larger number of populations,
The questions can be focused on the occupation of respondents.
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