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——Abstract

It is a trend that carbonated drink intake among adolescents is increasing, which makes young people more
vulnerable to dental erosion. However, in Korea, public knowledge about dental erosion is very insufficient. The
aim of this study was to investigate the prevalence of dental erosion and to assess its risk indicators among 13-
15 years old students in Yangsan, Korea.

A total of 1,371 adolescents were examined by one calibrated clinician. Dental erosion was assessed by using
the Visual Erosion Dental Examination system. Correlation between their dietary habit, oral hygiene and dental
erosion was assessed.

The data showed that 676 (49.3%) adolescents had dental erosion. The prevalence of dental erosion was sig-
nificantly higher in females than in males. The prevalence of tooth erosion in mandible is higher than in maxilla.
Dental erosion was generalized to develop mostly on anterior teeth, especially lateral incisor, however, the
severity score was highest in canines. Following questionnaire analysis, dental erosion was significantly associ-
ated with milk and flavored milk. No other associations were detected.

The prevalence of dental erosion in this study is higher than those of previous reports. On the contrary to pre-

viously reported studies, the prevalence of dental erosion in females is higher than in males.
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[ . Introduction

The damage to the structure of the dental hard tissue
is the result of complex reactions of physical and chemi-
cal stimuli. One of the main causes of damage is the
chemical stimulus by acid. Dental caries is the represen—
tative oral disease. This is the demineralization of teeth
by acid and the destruction of internal organics damag-
ing dental tissues”. Non-carious factors are: abrasion
appeared by the friction of extrinsic substances, attrition
caused by antagonist teeth, abfraction resulted by ten-

sile and compressive forces, and erosion, which is gradu-
ally losing hard dental tissues and causing irreversible
damage due to chemical reactions of acid or chelating
materials®. Erosion is the biggest risk factor to loss of
dental tissues among these non-carious risk factors®.
World Health Organization (WHO) set up a goal until
the year 2,000 to decrease the average index of people
with permanent teeth that had experienced caries”. As a
result, dental caries decreased steadily and still continue
to decrease’”. However, the prevalence of dental erosion

has consistently increased especially in young ages™.
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This has brought a change in perception about dental
erosion and increased awareness worldwide. The preva-
lence and severity of dental erosion clearly increased
over the past few decades, and it is evidently worse es-
pecially in adolescents'.

Dental erosion is a multifactorial disease caused by in-
teractions of oral hygiene habits, lifestyle, health status,

' Among these contributing factors,

and eating habits
excessive consumption of acidic drinks and food is one of
the significant factors causing dental erosion. There is
an increasing tendency in the frequency and total
amount of acidic drink and food intake due to changes in
lifestyle, particularly in adolescence. According to the
sixth Korea National Health and Nutrition Examination
Survey (KNHNES)(2013), adolescents daily intake of
carbonated drink show a growing trend, which means
adolescents could be more vulnerable to dental erosion'®.

Dental erosion causes an irreversible loss of dental tis-
sues, and requires extensive restorative treatment after
reaching a certain stage. Detection as early as possible,
is very critical to prevent such a progress®. It is also im-
portant to find the risk factors causing dental erosion.
Although dental erosion has come in to the worldwide
spotlight, it has not received much attention domestical-
ly. In fact, research and clinical interest of dentistry is
not particularly high'*®, especially in adolescents.

The purpose of this study is to research the prevalence
of dental erosion, and to compare and analyze similari-
ties of contributing factors related to this, such as eating
habits, oral hygiene habits, food and beverages. This
was done by surveying these factors appearing in middle
school students (13-15 years old) who attend schools in
Yangsan, Korea.

I. Materials and Method
1. Subjects

The status of dental erosion was researched on 1,380
students (13-15 years old) from four different middle
schools in Yangsan and the risk factors were evaluated
through this survey. The questionnaire was done prior to
performing oral examination. 1,371 students (response
rate = 99.3%) became final survey subjects, except nine
students who did not participate on the survey or return
the questionnaire. Age and gender distribution of the
survey are as followed (Table 1).
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Table 1. Distribution of gender and age of the examinees

Total (%) Male (%) Female (%)
Total 1,371 (100.0) 765 (55.8) 606 (44.2)
Age (years)
13 316 (23.0) 175 (22.9) 141 (23.3)
14 498 (36.3) 275 (35.9) 223 (36.8)
15 557 (40.6) 315(41.2) 242 (39.9)
Table 2. VEDE system used in this study
Score Definition
0 No erosion
1 Initial loss of enamel and contour with no exposed dentin
Smooth surface with silky-glazed appearance
2 Pronounced loss of enamel with no exposed dentin
Possible absence of developmental ridges
3 Exposure of dentin involving < -4 of the surface
Exposure of dentin involving 4 - 4 of the surface
5 Exposure of dentin involving > 4 of the surface or the pulp

2. Examination method

1) Preliminary investigation

The evaluation training was conducted prior to an epi-
demiological survey by using clinical oral pictures of ado-
lescents who are the same age range of the survey sub-
jects. Visual Erosion Dental Examination (VEDE) sys-

' was used as diagnostic criteria for dental erosion

tem"
(Table 2). The oral pictures of 50 adolescents, which in-
clude mandibular and maxillary labial, buccal, occlusal,
and lingual surfaces, were evaluated by the diagnostic

criteria of this research.

2) Oral examination

The oral examination was performed, and the status of
dental erosion was investigated and recorded by one
trained examiner using headlights and a dental mirror in
each school's health unit. Food residue and plaque were
removed by using gauze when necessary before the oral
examination. Any retained primary teeth, missing per-
manent teeth, and extensive restoration teeth were ex-
cluded from the examination subject.

3. Survey method
1) Survey

The questionnaire including questions about eating
habits, oral hygiene habits, and the obesity of adoles-
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cents, was designed to analyze the correlation between
dental erosion and these factors. The obesity was evalu-
ated by Body Mass Index (BMI). BMI is a person's
weight in kilograms divided by the square of height in
meters. A high BMI can be an indicator of high body fat-
ness®”. The eating habits include frequency, time, and
methods of various drink consumption. The oral hygiene
habits include frequency, time, and techniques of brush-
ing teeth. The question about vomiting symptoms which
is an intrinsic factor causing dental erosion, was also
added.

2) Data analysis

The mean and standard deviation were used for gener-
al characteristics of the subjects, and the difference be-
tween each group was analyzed by an independent t-
test. A chi-squared test was used to determine whether
or not there is an association with the risk factors. The
correlation between drink consumption habits and dental
erosion was tested by binary logistic regression analysis.
SPSS 13.0 (SPSS Inc., U.S.A.) for Windows was used
for statistical analysis. All statistics significance level
was set to be 0.05.

4. Ethical considerations
Deliberation exemption was approved to this study,
which is in accordance with the examination of the

bioethics committee of the Pusan National University
Dental Hospital (PNUDH-2013-019).

Table 3. Prevalence of tooth erosion by gender and age

. Results
1. The prevalence of dental erosion

The prevalence of dental erosion about the survey sub-
jects of the 1,371 adolescents is shown in Table 3. At
least one tooth with dental erosion was observed in 676
out of 1,371 (49.3%) adolescents survey subject, 355
out of 765 males (46.4%) and 321 out of 606 females
(563.0%), showing that it was found significantly more in
females than in males. The prevalence of the age of the
patient in the case of 13 year olds was 199 out of 316
people (63.0%). In the case of 14 year olds, it was 295
out of 498 people (59.2%), and in the case of 15 year
olds, it was 182 out of 557 people (32.7%). Studies
showed that the prevalence of dental erosion was statis—
tically low as the age increased.

The comparison between maxilla and mandible about
the prevalence distribution of dental erosion shows that
it is significantly higher in the mandible, which was 590
people (43.0%), and 539 people (39.3%) in the case of
the maxilla (p < 0.05, Table 4). When the left and right
sides were compared by using the midline of maxilla and
mandible as its standard, it was 675 out of 1,371 people
(49.2%) in case of the left and 673 (49.1%) in case of
the right, but it did not show a significant difference.

2. Distribution and severity of dental erosion

The result of distribution and severity from dental ero-

Type Total Erosion (%) X p value
All subjects 1,371 676 (49.3)
Gender Male 765 355 (46.4) 5831 0.016*
Female 606 321(53.0) ’ '
Age (years) 13 316 199 (63.0)
14 498 295(59.2) 104.906 <0.001*
15 557 182 (32.7)
Independent t-test (* : p <0.05)
Table 4. Prevalence of tooth erosion by jaw and side
Type Total Erosion (%) x p value
Upper 1371 539(39.3) 1916 0.048%
Lower 1371 590 (43.0) ' '
Left 1371 675(49.2)
Right 1371 673 (49.1) 0.006 0939

Independent t-test (* : p <0.05)
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sion on each tooth showed that mandibular right lateral
incisor had the highest erosion rates of 39.9%, and the
lowest, erosion rates on the maxillary right second molar
(Table 5). The severity of dental erosion using VEDE
score was indicated with the average value after mea-
suring severities of each tooth. The severity was the
highest on the mandibular right canine and the lowest
on the maxillary left second molar (Table 6). The distri-
bution and severity of dental erosional lesions of each
tooth is shown in Fig. 1 and the most subjects to show
dental erosion have the scores of 1 and 2.

Table 5. Distribution of prevalence value of dental erosion by tooth type

J Korean Acad Pediatr Dent 43(3) 2016

3. The relationship between dental erosion and eat-
ing habits of adolescents

1) Frequency of consuming carbonated drinks, fruit
juices, milk, and fruit
Sugar free milk intake frequency was lower in the ero-
sion group but it was higher for flavored milk (Table 7).
Flavored milk is a sweetened dairy drink made with
milk, sugar, colorings and artificial or natural flavorings.
It was revealed that there is a significant relationship
between the frequency of milk and flavored milk intake

Right (%) Left (%)
M2 Ml P2 Pl C 2 1l 1l 2 C PIL P2 Ml
Upper 06 29 43 98 282 338 344 346 340 282 90 45 34
18 58 42 85 358 399 395 394 394 347 91 44 52
Lower M2 Ml P2 Pl C 2 1l 1l 2 C PL P2 Ml
M2 : second molar, M1 : first molar, P2 : second premolar, P1 : first premolar, C : canine, I2 : lateral incisor, I1 : central incisor
Table 6. The VEDE score of each tooth, and the severity
Right (%) Left (%)
M2 Ml P2 Pl C 2 1l 1l 2 C Pl P2 MI M2
Upper 113 128 134 157 165 158 160 161 160 164 153 135 130 107
120 132 129 141 167 159 160 159 160 165 142 128 137 124
Lower M2 Ml P2 Pl C 2 1l 1l 2 C Pl P2 Ml M

VEDE : Visual Erosion Dental Examination, M2 : second molar, M1 : first molar, P2 : second premolar, P1 : first premolar, C : canine, 12 : lateral incisor,

11 : central incisor
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Fig. 1. Distribution of prevalence value and the VEDE score of dental erosion by tooth type.
VEDE : Visual Erosion Dental Examination, M2 : second molar, M1 : first molar, P2 : second premolar, P1 : first premolar, C : canine, 12 : lateral incisor,

11 : central incisor
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Table 7. Association between dental erosion and frequency of consumption of variable drinks and fruit

Erosion Number Mean score (SD) p value
Carbonated drinks Present 676 1.92 (0.789)
(sugar free) Absent 695 2.00 (0.859) 0.079
Carbonated drinks Present 676 1.97 (0.794)
(flavored) Absent 695 2.05 (0.884) 0.067
Fruit juice Present 676 2.01 (0.806)
(sugar free) Absent 695 2.09 (0.844) 0.114
Fruit juice Present 676 2.03 (0.768)
(flavored) Absent 695 2.07(0.821) 0413
Milk Present 676 2.57(1.097) 0.003*
(sugar free) Absent 695 2.74 (1.031) ’
Milk Present 676 2.55(0.769) 0.012%
(flavored) Absent 695 2.43 (0.888) ’
Fruit Present 676 2.94 (1.457)
Absent 695 3.05 (1.453) 0.141

Chi-squared test (* : p <0.05)

Mean score : The frequency of consumption of variable drinks and fruit was converted into scores and the mean values are shown in the table above.
Frequency : §5: >three time/day, 4: twice/day, 3: once/day, 2: <once/day, 1:none

SD : Standard deviation

Table 8. Association between dental erosion and intake habits

Total Erosion (%) OR (95% CI) p value
Using a straw
No 1249 616 (49.3) 1.00 0,555
Yes 114 58 (50.9) 0.907 (0.656, 1.254)
Night drinking
No 1138 569 (50.0) 1.00 0172
Yes 219 101 (46.1) 1.206 (0.922, 1.578)

Binary logistic regression (* : p <0.05)
OR : odd ratio, CI : confidence interval

and dental erosion (p < 0.05). The association of dental
erosion with other beverages was significantly lower (p >
0.05).

2) The methods of consuming carbonated drinks, fruit

juice, milk, and fruits.

There was one investigation whether or not a straw
was used as a way of consuming, and another investiga-
tion whether or not drink or food was consumed before
bedtime (Table 8). The group that used a straw showed
the higher rate of dental erosion, but there was no sta-
tistical correlation (p >0.05).

4. The relationship between BMI of adolescents and
dental erosion.

There was no statistically significant correlation be-
tween dental erosion and BMI (Table 9). Commonly ac-
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cepted BMI ranges are underweight : under 18.5, nor-
mal weight @ 18.5 to 25, overweight : 25 to 30, obese :
over 3020).

5. The relationship between oral hygiene habits and
dental erosion

Regarding the relationship between oral hygiene
habits and dental erosion, there was no statistical corre—
lation (Table 10).

6. The relationship between the frequency of vomiting
and dental erosion

The frequency of vomiting in adolescents and dental

erosion showed no statistically significant results (Table
11).



Table 9. Association between dental erosion and BMI
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Total Erosion (%) OR (95% CI) p value
BMI
Under 403 214 (53.1) 1.00
Normal 662 326 (49.2) 1.073 (0.765, 1.505) 0.681
Over 100 45 (45.0) 0.912 (0.662, 1.256) 0.572
Obesity 124 63 (50.8) 0.746 (0.459, 1.212) 0.236
Binary logistic regression (* : p <0.05)
BMI: Body mass index, OR : odd ratio, CI : confidence interval
Table 10. Association between dental erosion and oral hygiene habits
Erosion Number Mean score (SD) p value
Brushing Present 676 3.29(1.149)
(3times/day) Absent 695 3.19(1.123) 0.1
Brushing Present 676 2.79 (1.436)
(after lunch) Absent 695 2.70 (1.453) 0249
Brushing Present 676 4.24 (1.069)
(before sleeping) Absent 695 422(1.017) 0753
Brushing Present 676 3.30(1.093)
(>3min.) Absent 695 3.39(1.078) 0.131
Cleansing solution Present 676 1.91 (1.074)
Absent 695 1.90 (0.964) 0853
Chi-squared test (* : p <0.05)
Mean score : The frequency of oral hygiene habits was converted into scores and the mean values are shown in the table above.
Frequency : §1: not at all, 2: pretty negative, 3: normal, 4: pretty positive, 5: very positive
SD : Standard deviation
Table 11. Association between dental erosion and vomiting
Erosion Number Mean score (SD) p value
. Present 676 449 (0.914)
Vomiting Absent 695 4.54(0.821) 0371

Chi-squared test (* : p <0.05)

Mean score : The frequency of vomiting was converted into scores and the mean values are shown in the table above.
Frequency : §5: not at all, 4: pretty negative, 3: normal, 2: pretty positive, 1: very positive

SD : Standard deviation

V. Discussion

Adolescence is a stage gets into the permanent denti-
tion, and if exposed to oral disease caused by neglected
oral hygiene at this period, there would have an adverse
effect on oral health. Dugmore and Rock' conducted a
survey of dental erosion for the age of 12 and two years
later in the group of 1,753 adolescents. At the age of 12,
59.7% of the adolescents had an erosion lesion and 2.7%
of them had dentin exposure. Two years later, dentin
exposure was increased by 8.9% in the dental erosion
test, reporting that the severity of dental erosion was
significantly higher after two years. Severity of dental
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erosion was increased over time which showed a newly
created pattern. This suggests that it could fail to mini-
mize damage to the permanent dentition unless the pre—
ventive treatment is performed by early detection of den-
tal erosion. On the basis of these reasons, this study
was conducted to investigate the prevalence and risk
factors of dental erosion in the permanent dentition.

In the initial stage of dental erosion, it is hard to make
a diagnosis of erosion because it appears without clinical

' said

symptoms of pain or sensitivity. Wang and Lussi”
that it is important to determine by using the clinical
characteristics of dental erosion because there is no de-

vice can accurately measure dental erosion and its pro—
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2 reported that a clinician is hard

gression. Larsen et al.
to distinguish between healthy enamel and enamel le—-
sions.

The clinical characteristics of dental erosion are as fol-
lows™: when affected in an enamel, tooth surface is
smooth and glossy, and the lesion is often located in the
crown side from the cemento—enamel junction. This is
because health enamel margin is appeared in the gingiva
where gingival cervical fluid and plaque exist. Plaque
blocks the acid and gingival cervical fluid neutralize it.
When the occlusal erosion is progressed, the position of
the restoration is higher than the height of the tooth
surface of the adjacent tooth. In the severe case, the en-
tire occlusal morphology is lost which can lead to dentin
and pulp exposure™.

The dental erosion should be distinguished from attri-
tion*. If an attrition is an exclusive cause, it should be
appeared in the occlusal contact point and does not ap-
pear from the labial and lingual side of teeth but can oc-
cur from the lateral and anterior movement of the
mandible. The morphological features of an attrition are
shiny, flat, and sharp edge. Also, attrition appears con-
sistently in the antagonist teeth with the teeth that the
attrition appears. If attrition appears in the maxillary
anterior teeth, attrition not appeared in the mandibular
anterior teeth is not possible. In case of dental erosion, it
can not be appeared in the occlusal contact part like
labial and lingual surface of teeth.

The cupping phenomenon is shown rather than show-
ing morphologically smooth, polished, and flat surface of
teeth and the cusp and groove are round rather than
sharp. It does not appear in the maxillary and mandibu-
lar incisor together, but each appears. This appears in
the person who has an anterior open bite, and when try-
ing anterior transposition it can determine the type of
abnormalities in the anterior teeth although having no
contact on the anterior teeth, which can be thought of as
tooth erosion caused by acid. It was difficult to distin—
guish among attrition, abrasion, and dental erosion ac-
curately. This is because there exists a possibility that
attrition, abrasion, and dental erosion often occur at the
same time. Because teeth become weak followed by
demineralized enamel layer cased by dental erosion, it
becomes more vulnerable to the attrition and abrasion.

In the past, most indices to clinically diagnose dental
erosion were to modify the Eccles index*” and Smith and
knight index®. Many indices were developed afterwards
but dental erosion index universally agreed does not ex-
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ist so far*”. The ideal characteristics of dental erosion
proposed by Bardsley® are as follows. It should be sim-
ply usable and understandable. Also, the criteria of
scores should be clear and reproducible. When investi-
gating the cause, it should be useful in the prevention
and monitoring. Lastly, it should be able to be used as
an epidemiologic and clinical tool. The two kinds of index
most commonly used to assess dental erosion are Visual
Erosion Dental Examination (VEDE) and Basic Erosive
Wear Examination (BEWE)*. VEDE and BEWE are
widely used because of their high reproducibility and ap—
propriateness, but they are not free from error. VEDE
system and BEWE system are similar in many ways.
But VEDE system conducts a test without distinction of
tooth surface and divides the affected part into a two -
step and the range of affected dentin into 1/3 unit. Thus
when using the VEDE system it tends to increase index
score of dental erosion. In the early stage of enamel ero-
sion, the VEDE system which departmentalizes affected
enamel displays easier tendency to commit errors than
BEWE system'®*”. In this study, the VEDE system was
applied in the initial state mostly limited to the enamel
in order to separate the dental erosion affected to the
enamel in detail. It was reported that distinguishing the
early enamel lesion from the health enamel exists the
difficulty, but they tried to overcome it through pre-
training® .

For the subject of this investigation, 13-15 year-old
middle school student of 1,371 people, the prevalence of
dental erosion was about 676 people (49.3%). This was
relatively higher than other research papers which has
used the same dental erosion index targeting a similar
age. Arnadottir et al®™® reported that the prevalence of
dental erosion for 1,507 people whose age is 12 and 15
year old living in Iceland was 349 people (23.1%) and
Mulic et al.*® reported that the prevalence of dental ero-
sion for 1,456 people of 18 year-old living in Norway was
554 people (38.0%). There exist many studies that has
mentioned dental erosion is observed more significantly

% This is because females

in males than in females
have a significantly thicker enamel than males, while
males have stronger muscular strength and masticatory
muscle, and more consumption of carbonated drinks

than females™

. However, this study appeared to be sig-
nificantly higher in females and males (p <0.05) as a re-
sult of 355 out of 765 in case of men (46.4%) and 321
out of 606 in case of women (53.0%). Bere et al.”™ re-

ported that female has a higher tendency in the intake



of fruits and juices. Certain research paper has reported
that in one's sleep, if the acidic product touches the
tooth, dental erosion often occurs which is due to re-
duced saliva production. Also, the fact that female has
lower salivary secretion than male could be another rea-

21)

son. Wang and Lussi®’ suggested that the flow rate and
buffering capacity of saliva is one of the etiological fac-
tors, so it is important to determine them.

It was reported that the consumption of acidic bever-
ages had a significant contribution to the presence and
progression of dental erosion increases™. However, this
study has reported that the relationship between the
dental erosion and the acidic beverage is not statistically
significant, but male has higher intake number of the
acidic beverage than female. Therefore, the link between
milk intake and dental erosion was statistically signifi-
cant. Amaechi et al.*” and Gedalia et al.'”” have reported
that intake of dairy products such as fresh milk reminer—
alizes the softened tooth surfaces and this shows similar
result with the study has reported that it would be used
in situations such as erosion. According to Magalhaes et
al*, the fluorine-containing milk will prevent dental
erosion and this effects will be increased at higher con-
centrations of fluoride. Also, in case of affected dentin by
erosion, drinking the milk does not contain fluorine after
the erosion will prevent erosion afterward.

The prevalence in relation to the subject's age is 199
out of 316 people (63.0%) in case of 13 year olds, 295
out of 489 people (59.2%) in case of 14 year olds, and
182 out of 557 people (32.7%) in case of 15 year olds,
which shows as age increases, the prevalence of dental
erosion is statistically and significantly low. As age in-
creases, the rate of dental erosion caused by consump-
tion of fruit, flavored milk and acidic beverages such as
sugar free carbonated drinks and fruit juice was low (p <
0.05).

Most of the research on dental erosion was mainly
aimed at the maxillary anterior teeth and mandibular
molars. However, these surveys do not provide an infor-
mation about how the dental erosion appears on all den-
tition*”. Becuase especially national survey of adoles—
cents in this study was insufficient, this study re-
searched on distribution and severity of dental erosion in
all the permanent teeth. Most of dental erosion affected
on dentin was incisal edge of incisor and canine, and the
buccal surface of the maxillary and mandibular anterior
teeth had higher tendency compared to posterior teeth”.
In this study, the prevalence and severity of dental ero-
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sion is definitely higher in anterior teeth that in posteri-
or teeth, and the comparison between maxilla and
mandible about the prevalence of dental erosion shows
that it is significantly higher in the mandible as 43.0%
than in maxilla as 39.3%. Sognnaes et al.*” pronounced
that mandibular teeth showed a higher frequency of ero—
sion-like lesions than the corresponding maxillary teeth
(21.0% compared to 13.0%). The highest percentage of
erosion-like lesions was found in mandibular incisors
(28.0%). This study supports that the frequency of den-
tal erosion was higher in mandibular teeth.

Recently, the attention on the influence of obesity
problem of adolescents on oral disease is increasing, and
so BMI using height and weight is used in order to in-
vestigate the correlation between the BMI of adolescents
and dental erosion. Because obesity is caused by
lifestyle, such as dietary habits rather than genetic or
endocrine factors®, there is a tendency to consume a
large amount of the acidic food and beverage in case of
obese patients. Hence, the research to investigate the
correlation between obesity and dental erosion has been
progressed”. It was reported that the prevalence of den-
tal erosion was low in case of underweight and high in
case of overweight and obesity compared to healthy peo-
ple, but there was no significant difference in this study.
McGuire et al.* reported that underweight adolescents
had the lowest prevalence of dental erosion, however
there was no significant difference among the groups
showing the results that are similar with this study.
Future studies examining the relationship between obe-
sity and dental erosion are required to provide dentists
the ability to say whether obesity could be one of the
risk factors for dental erosion.

The result has shown no link between oral hygiene
and dental erosion, but because the prevalence of dental
erosion is significantly decreased in accordance with the
oral hygiene condition by age (p <0.05), other studies
will be needed for this. The result about the correlation
between dental erosion and milk intake has come, hence
we need to further study in order to find out the compo-
nent of milk that contributes on this result. Although
findings of this study are particularly important to den-
tists for the purpose of diagnosing dental erosion at an
early age, limitations of this study should be noted. This
study was cross—sectional study which can only observe
the current state when the changes appearing over time
cannot be observed. Research on permanent tooth ero-
sion is being constantly published, but because the re-
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search on primary tooth erosion is uncommon except for
the research paper published by Yu et al.”®, more stud-
ies about it will be needed. Further research is also
needed to find more significantly related risk factor.

V. Conclusion

For the purpose of realizing the status of dental ero-
sion for adolescents and analyzing and evaluating relat-
ed risk factors, the clinical examination and the ques-
tionnaire were done for a total of 1,371 adolescents aged
13-15 years attending in certain middle schools in
Yangsan. Results of analyzing the prevalence of dental
erosion and relation between oral hygiene and dietary
habits of teenagers were as follows. The data showed
that 676 adolescents out of 1,371 had dental erosion
(49.3%), and dental erosion was observed in 355 people
out of 765 males (46.4%) and 321 people out of 606 fe-
males (46.4%), concluding that the prevalence of dental
erosion was significantly higher in female than in male
(p <0.05). The prevalence of dental erosion in mandible
(43.0%) is higher than in maxilla (39.3%) (p <0.05).
There was no significant difference between the preva-
lence of right and left sides in maxilla and that of
mandible (p >0.05). Comparing to the group of non-
dental erosion, the group of dental erosion was signifi-
cantly high in flavored milk intake (p <0.05), but low in
sugar-free milk intake (p <0.05). No other significant
relation between dental erosion and the intake of other
beverages, frequency of oral hygiene, and BMI was de-
tected (p >0.05). In conclusion, the prevalence of dental
erosion as 49.3% for adolescents in Yangsan, Korea was
higher than worldwide prevalence using VEDE scoring
system. The prevalence of dental erosion in female was
higher than in male, and the frequency of intake of fla-
vored milk and sugar-free milk was investigated as a
contributing factor of dental erosion.
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