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Intensity of dental erosion in age groups
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INTRODUCTION

Dental erosion is defined as the progressive, irre-
versible loss of dental hard tissues due to a chemical
process not involving bacteria. It is a common condi-
tion in developed societies that affects people of all
ages. The prevalence is not well documented since
national dental surveys are not commonly conducted
and rarely include measures of erosive tooth wear.

Dental erosion is a non carious, pathological loss of
tooth surface, distinct from attrition and abrasion.
Over the last two decades, dental erosion has become
significant clinical problem.1,2,3

The pattern of oral disease has been influenced by
the ever-changing human lifestyle. Tooth wear, espe-
cially tooth erosion has drawn increasing attention as
a risk factor for tooth damage or loss. The dental hard
tissues, including enamel, dentin, and cementum are
critical to the integrity of the dentition, and loss of
these tissues can have significant consequences for the
patient. The clinical appearance of dental erosion
includes broad concavities on smooth surface of enamel
and increased incisal translucency, which can have
undesirable esthetic implicaitons.4

Since there is not currently enough data to draw
conclusions about the prevalence of dental erosion,
more studies are needed to better understand the
epidemiology of this destructive condition.

Furthermore, loss of enamel can lead to dentin
exposure and hypersensitivity, even progressing as
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ABSTRACT

The aim of this study was to find out correlation between dental erosion and its impact on
different age groups. It is often difficult to compare the outcomes of different epidemiological studies
on dental erosion due to the use of different examination standards, including scoring systems,
samples and groups examined.

Permanent incisors and first permanent molars of 210 patients having age 06 years and above
were examined for dental erosion. Community periodontal index and treatment need (CPITN) probe
was run over labial and lingual surfaces of incisors and buccal and lingual surfaces of molars, to check
for loss of tooth surface. Patients were divided into three groups on the basis of age. i.e. Group I (06
years to 12 years), Group II (13 years to 18 years) and Group III (19 years and above). Results collected
on a Tooth Wear Index (TWI) showed that there was a non significant association between age of the
patient and erosion as it was equally distributed among patients of all ages.

The rationale of this study was to find out correlation between dental erosion and its impact on
different age groups.
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far as pulp exposure in some extreme cases. The
underlying etiology of erosion is believed to be a source
of acid acting on a susceptible tooth. In the early
stages, it is difficult to diagnose erosion, as erosion is
associated with few signs and fewer, if any, symptoms
such as pain or sensitivity. There is no device available
in routine dental practice for the specific detection of
dental erosion and its progression. Therefore, clinical
appearance has to be applied as the most important
feature for dental professionals to diagnose tooth ero-
sion.4 In the more advance stages pulp may become
exposed. To determine this condition, disclosing agents
can be used to render dentin visible. The appearance
of smooth, silky-glazed, sometimes dull enamel with
the absence of perikymata and intact enamel along the
gingival margin are some typical signs of enamel
erosion. An enamel ridge may persist at the crown
margin. The presence of this phenomenon can be
explained on the one hand by plaque residues, which
can act as a diffusion barrier to acids and on the other
hand by sulcular fluid, which leads to neutralization of
the acids in the gingival region.

Dental erosion may be caused by exposure of the
teeth of frequent consumption of acidic drinks or foods,
environmental exposure to acids, or reflux of gastric
acid into the mouth.5,6 The loss of tooth surface is
disproportionate to the age of the subject. Dental
erosion is acknowledged as a major cause of tooth wear
in children.7

Erosion is recognized as an important cause of loss
of tooth tissue, for both adults and children and adoles-
cent.8,9 Furthermore, the reduced thickness of enamel
and greater acid solubility in the primary dentition
contribute to higher susceptibility to erosion.10,11

The scientific interest in dental erosion has dra-
matically increased during the last decade. Since epi-
demiological data at the population level are scarce,
there is a great need for prevalence studies on erosion
in well-defined age groups.

METHODOLOGY

210 cases of dental erosion judged clinically were
included. They were divided into three study groups on
the basis of age. The cases fulfilling the inclusion
criteria were selected from Orthopantograms from the
Punjab Dental Hospital. An informed consent was

obtained. Patients having at least two caries free
permanent molars and two permanent incisors, from
age 06 years and above, were included.

The demographic information was recorded. Intra
Oral examination was performed clinically in a stan-
dard manner using a dental unit head light for positive
signs of dental erosion. Patients or parents were asked
to fill a questionnaire. Confounding variables like
gender, socioeconomic status, bruxism, congenital
anomalies (chronological hypoplasia etc) were con-
trolled by matching.

A special investigation was carried out by using
CPITN probe that was run over the tooth to check for
loss of enamel surface. All this information was col-
lected through a specially designed proforma. The
patients were divided on the basis of age into three
groups. Group I (06 to 12 years), Groups II (13 to 18
years), Groups III (19 years and above). The teeth
examined include permanent incisors and first perma-
nent molars. Labial and lingual surfaces were exam-
ined for incisors while buccal and lingual surfaces on
molars.

The erosion index used was based upon 1993
survey of children’s dental health with erosion being
diagnosed on the basis of visual examination and the
use of CPITN probe which was run over the tooth
surface to check for the loss of enamel surface charac-
teristics. Measurement of erosion was confined to
primary maxillary incisors. The scoring system and
criteria used was based on that used in the UK Na-
tional Survey of Children’s Dental Health. In this five-
point ordinal scale, no evidence of tooth wear is scored
0. Tooth wear into enamel only, such as loss of enamel
surface features giving a smooth glazed, shiny appear-
ance, wide and shallow concavities on enamel but no
dentine involved, increased translucency of the tooth
due to loss of enamel thickness, etc is coded 1. Exten-
sive loss of enamel with dentine involvement or pulp
exposure is scored 2 or 3, respectively. Code 9 is
recorded when assessment cannot be made. For the
purposes of this study, only erosion affecting palatal
and/or buccal surfaces was scored as erosion, wear
confined to incisal surfaces was not included.

The collected information was entered in SPSS
version 10.0 and analyzed. Descriptive statistics were
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calculated. The variables analyzed include demo-
graphic (age, sex, socio-economic status), and Tooth
Wear Index. The age was presented as Mean + SD. The
Tooth Wear Index was measured on the basis of depth
and area. The frequency and intensity were calculated
as percentage for each age group. The difference among
various age groups is done by using Chi Square test. P
< 0.05 is taken as significant.

The technique for assessing dental erosion con-
sists of visual inspection of the tooth surface and the

use of CPITN probe. The teeth examined for erosion
included the incisors and first permanent molars.
Buccal and lingual/palatal surfaces were examined on
incisors and buccal and lingual surfaces on molars.

RESULTS

In this study, 210 patients, 93 (44.3%) males and
117 (55.7%) females were examined. The age of the
subjects ranged from 6 years and above. Majority of
the case were 18 years old. The mean age was 19.28+
12.85. (Table 01) Results are shown in the Tables.

DISCUSSION

Previous studies of erosion, which were largely
confined to European countries, were mainly either
experimental investigations or case studies on a small
number of reported cases. Since epidemiological data
at the population level are scare, there is a great need
for prevalence studies on erosion in well-defined age
groups. In primary teeth, prevalence surveys are few
in number, which early reported in the UK.12,13

Tooth wear is becoming more commonly recog-
nized in both adults and children, with recent studies
suggesting a prevalence of 98% in adults.1 However,
unacceptable pathological levels of wear, possibly re-
quiring treatment are of the order of 6 to 10%, depend-
ing on age. The triad of erosion, attrition and abrasion
has been known for many years, but the contribution
of erosion to tooth wear is increasing. It is, however,
said that erosion usually co-exists with attrition and/
or abrasion.14,15

TABLES 3: DISTRIBUTION OF DEPTH OF EROSION IN PERMANENT INCISORS AND AGE OF THE
PATIENTS

Depth of erosion in permanent incisor Age of the patient

6 – 12 years 13 – 18 years 19 years & above

Normal 00 00 00
Loss of enamel surface characteristics 42 (60%) 44 (62.8%) 31(44.2%)
Loss of enamel exposing dentin 28(40%) 25 (35.7%) 38 (54.2%)
Loss of enamel & dentin exposing pulp 00 00 00
Assessment could not be possible 00 01 (1.4%) 01 (1.4%)
Total 70 (100%) 70 (100%) 70 (100%)

P value is 0.172
Degree of freedom 6

TABLE 1: DISTRIBUTION ACCORDING TO
GENDER

Gender Frequency %age

Male 93 44.3
Female 117 55.7
Total 210 100

TABLE 2: DISTRIBUTION ACCORDING TO AGE
WITH MEAN AGE AND STANDARD DEVIATION

Age (years) Number %age

< 10 47 22.3
10 – 19 94 44.7
20 – 29 34 16.1
30 – 39 16 7.60
40 – 49 8 3.80
50 – 59 6 2.85
> 60 5 2.38
Total 210 100

Mean age, SD. 19.28 + 12.85 years
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TABLES 5: DISTRIBUTION OF AREA OF EROSION IN PERMANENT INCISORS AND AGE OF THE
PATIENTS

Area of erosion in permanent incisor Age of the patient

6 – 12 years 13 – 18 years 19 years & above

Normal 00 01 (1.4%) 00
Less than one third of surface involved 15 (21.4%) 21 (30%) 16(22.8%)
B/W one third & two third of surface involved 37(52.8%) 35 (50%) 35 (50%)
More than two third of surface involved 18 (25.7%) 12 (17.1%) 18 (25.7%)
Assessment could not be possible 00 01 (1.4%) 01 (1.4%)
Total 70 (100%) 70 (100%) 70 (100%)

Chi square 0.67
Degree of freedom 8

TABLES 4: DISTRIBUTION OF DEPTH OF EROSION IN PERMANENT MOLARS AND AGE OF THE
PATIENTS

Depth of erosion in permanent molars Age of the patient

6 – 12 years 13 – 18 years 19 years & above

Normal 5(21.4%) 20(28.5%) 18(25.7%)
Loss of enamel surface characteristics 24 (34.2%) 25 (28.7%) 11(15.7%)
Loss of enamel exposing dentin 17(24.2%) 18 (25.7%) 23 (32.8%)
Loss of enamel & dentin exposing pulp 00 01 (1.4%) 01 (1.4%)
Assessment could not be possible 14 (20%) 06 (8.57%) 17 (24.2%)
Total 70 (100%) 70 (100%) 70 (100%)

Chi square 0.079
Degree of freedom 8

TABLES 6: DISTRIBUTION OF AREA OF EROSION IN PERMANENT MOLARS AND AGE OF THE
PATIENTS

Area of erosion in permanent molars Age of the patient

6 – 12 years 13 – 18 years 19 years & above

Normal 14 (20%) 20 (28.5%) 18 (25.7%)
Less than one third of surface involved 10 (14.2%) 07 (10%) 03(4.2%)
B/W one third & two third of surface involved 24(34.2%) 26 (37.1%) 18 (25.7%)
More than two third of surface involved 08 (11.4%) 11 (15.7%) 14 (20%)
Assessment could not be possible 14 (20%) 06 (8.5%) 17 (24.2%)
Total 70 (100%) 70 (100%) 70 (100%)

Chi square 0.10
Degree of freedom 8

A study on 1.5–4.5 year olds using the same crite-
ria revealed that 10% of the children had erosive
lesions on the buccal and 19% of the palatal surfaces of
their incisors and in 8% the dentine was affected.16

More recently, two studies in Saudi Arabia have shown

that about one third of the children had erosion, in 12%
of 2-5 years olds erosion involved dentine.17,18 More
pronounced erosion was observed for 5-6 years olds
since 34% had erosion extended into dentine or pulp.18

The clinical diagnosis of dental erosion must distin-



135Pakistan Oral & Dental Journal Vol 33, No. 1 (April 2013)

Intensity of dental erosion in age groups

guish acid-induced hard tissue loss from other forms of
tooth wear, such as attrition, abrasion or abfraction.
The diagnostic procedure aims to classify wear based
on clinically observed morphological features. A num-
ber of indices have been proposed to diagnose and
quantify dental erosion, but there is a need for stan-
dardization of indices and for the development of
practical diagnostic tools.19,20

Dental erosion is thought to link with high socio-
economic background but it has been less considered
in developing countries. South Asian countries have
experienced economic reform policies over more than
20 years and undergone rapid development and mod-
ernization. Modern standards of living have changed
both food selection and dietary habits, but there is
little or no information about dental erosion.

Dietary factors have received the most attention
relative to extrinsic factors associated with dental
erosion. Almost all low-pH, high acid foods and bever-
ages have the potential to add to the multifactorial
development of dental erosion in the human mouth. It
is too difficult to assign relative degrees of risk to the
different beverages and other dietary substances, ex-
cept in broad, general categories, because of the many
human biological and behavioral modifying factors.
However, the manner and frequency of use are likely
to be of overriding importance.

Prevalence of tooth erosion has been reported in
different studies in the United Kingdom. Different
indices have been employed, different teeth and sur-
faces have been examined, and the results have been
variously presented. Comparability between studies
is thus made difficult. Several studies used2,21,22,23 modi-
fications of the Tooth Wear Index of Smith and Knight,
whilst others used assessments based on that used in
the National Children’s Study in 1993.

Dugmore and Rock20 found factors that have a
significant association with tooth erosion included
decay experience, and the consumption of fruit juices
and carbonated drinks. At age 12 significant positive
were found between erosion and decay experience,
drinking fruit juice/fizzy pop, depending on amount
and frequency. Other study24 conducted in Saudi Arabia
shows high proportions of erosion (33%) in 2-5 years
old with caries compared with caries free individuals
(27%).

The level and assessment of tooth wear is inter-
preted differently around the world. Subtle differences
in the diagnosis and the assessment mean that the
prevalence data may not be entirely comparable across
different countries. The striking prevalence data for
dental erosion in primary teeth reported in UK where
around half of the children exhibited signs of erosion,
was not found for children in the present study.14,15

In a survey of 1345 male students in the United
States, Pindborg25 found a 2.1% prevalence of erosion.
In contrast, Sognnaes and colleagues26 observed that
18% of a random sample of 10,000 extracted teeth had
some form of erosion. Lussi and colleagues27 found that
as many as 42.6% of Swiss adults 46 to 50 years of age
had at least one severe erosion on an occlusal surface
and had 3.9 teeth affected by erosion. Jarvinen and
colleagues28 studied the prevalence of erosion in 109
patients with gastrointestinal symptoms and found
that 7 of 35 patients (20%) with reflux esophagitis or
duodenal ulcer had dental erosion.

It was found in this study that all 210 cases had
some kind of dental erosion in either permanent inci-
sors/first permanent molars or both.

Most of the studies conducted on dental erosion
were on children and adolescent. Al-Dlaigen et al29

showed in their study that 48% of the children had low
erosion, 51% had moderate erosion and 1% severe
erosion. A study conducted by Dugmore and Rock20

showed 2.7% of the children had dentinal exposure
and no child having pulpal exposure.

CONCLUSIONS

Among 210 patients visiting Punjab Dental Hospi-
tal 45.7% had loss of enamel surface characteristics,
43.3% had dentinal exposure in permanent incisors. In
first permanent molars, 25.2% were normal 28.6% had
exposed dentin, 1.0% had pulpal exposure with overall
dentinal sensitivity rate among patients were 65.2%.

There is a non significant association between age
of the patients and the erosion as it is equally distrib-
uted among patients of all ages.

Early detection of dental erosion is important for
prevention of serious irreversible damage of dentition.
An understanding of the multifactorial nature of tooth
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wear and risk factors of erosion is important in the
patient’s diagnostic protocol and management
strategy.
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