
Volume 4, Issue 1, 2015

278

Research Article
PREVALENCE AND FACTORS INFLUENCING TOOTH WEAR
–A CROSS SECTIONAL STUDY

Gayathri S Rao1, Rashmi Chincholi2, Venkatesh Naikmasur3

1.Reader, Dept of oral medicine and radiology, Srinivas Institute of dental sciences
2. PG student, Dept of pedodontics, AECS Maaruti Dental College And Research Centre
3. Professor, Dept of oral medicine and radiology, SDM college of dental sciences and
hospital

Corresponding Author: Dr.Gayathri S Rao, Reader, Dept of oral medicine and radiology, Srinivas institute of
dental sciences, Mukka, SurathkaL, Mangalore- 574146

Abstract
Background & Objectives:  Tooth wear describes the non – carious loss of tooth tissues as a result from the
interaction of 3 processes which may occur in isolation or in combination; attrition, erosion and abrasion. Unless
halted, tooth wear can progress to expose dentin or may also involve pulp. In order to understand the scope of the
tooth wear problem among the populations studied, the prevalence data of the problem is a must. Materials and
methods: This cross sectional study was carried out on 1006 patients attending the dental outpatient department. All
the permanent teeth were assessed for the presence of tooth wear using the “Smith and Knight tooth wear index”.
Data was statistically evaluated by Unpaired t test, Chi – square test. Results: The prevalence rate of teeth wear
among the population studied was 100%. The percentage of tooth wear that had pulpal involvement was maximum
in the age group 60+. The percentage of tooth wear involving the deep dentine and pulp was more in males than
females. Among the various factors influencing the tooth wear was age, sex, type of dentifrice, dietary habits and
presence of deleterious habits. Conclusions: Different degrees of tooth wear is associated with variable clinical
symptoms like dentinal hypersensitivity, decreased masticatory function, tooth pulpal involvement, pain, periapical
infections and complicated treatment planning. Hence with the prevalence of tooth wear and the associated factors in
the population gives the scope of the problem in the population so that appropriate treatment plan and education of
patients can be carried out.
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INTRODUCTION
The loss of tooth tissues can occur due to carious and non – carious phenomena. Tooth wear
describes the non – carious loss of tooth tissues as a result from the interaction of three processes
which may occur in isolation or in combination; attrition, erosion and abrasion. Unless halted,
tooth wear can progress to exposure of dentin, resulting in dentinal hypersensitivity and
consequently reduced chewing function. The advanced cases may also involve the destruction of
dentin and pulp, thus resulting in difficult and complicated treatments. Hence early diagnosis,
treatment and preventive care of these lesions become an essential and important part of daily
practice.
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There are few studies on prevalence of teeth wear in East Asian population. In order to
understand the scope of the tooth wear problem in our population, the prevalence data of the
problem is a must, hence there is a need for the study to be carried out.

This information will enable the professionals to plan methods of appropriate approach in
handling the tooth wear problem.

Present study is an attempt

1.To determine the prevalence of tooth wear among the population who visited the hospital.

2. To compare the prevalence of tooth wear among the gender and individuals aged 20 -70 years.

3. To determine the factors affecting the prevalence of tooth wear in the population studied.

MATERIALS AND METHODS:

This study was carried out in 1006 patients attending the dental outpatient of dept of oral
diagnostics of our institute for a period of three months. The patient’s age was selected between
20 - 70 years. Those patients who had carious, restored, missing, fractured tooth surfaces, mobile
teeth or any developmental disturbances affecting teeth and enamel hypoplasia of teeth were not
included in the study.

Procedure: All the patients fulfilling the above criteria were informed about the study being
conducted and only those who agreed were enrolled in the study. Detailed case history was
obtained from all the individuals included in the study using a preformed case history proforma.
The proforma consisted of 3 parts. First part included the identifying data (name, age, sex, and
address), second part included the occupational history, medical history, dental history, dietary
history, habit history, oral hygiene methods and the third part included the general examination,
extra oral and intra oral examination.

The study was performed by dividing the patients into following age groups: 20-29, 30-39, 40-
49, 50-59, and 60+. Clinical examination of study subjects was carried out on the dental chair
using mouth mirror, dental probes to remove the food debris and periodontal probes to measure
the depth of eroded tooth surface when necessary under the operating light. The operator was
seated behind and the recorder in front of the subject.

All the permanent teeth were examined for four surfaces, namely, cervical,(C), buccal (B),
occlusal (O) or incisal (I) and palatal (P) or lingual (L) surfaces and the teeth wear was scored
using tooth wear index (TWI) from smith and knight . (Table 1)

The scoring was done by single examiner and the intraexaminer variation was within normal
limit. Whenever a doubt aroused in scoring the teeth lower scores/ numbers were assigned.

The values thus obtained were subjected to appropriate statistical analysis.

The following statistical tests were carried out
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1. Unpaired‘t’ test

2. Karl Pearson correlation coefficient

3. Multiple linear regression

4. Chi – square test

RESULTS

This cross sectional study involved 1006 patients attending the dental outpatient department of
Oral diagnostics. The teeth wear scores of these patients were recorded using the smith and
knight tooth wear index, and the results showed following observations.

The maximum study subjects belonged to the age group 20 -29 years (42.84%) (figure 1) and
total of 546 males and 460 females participating. (figure 2).

The prevalence rate of teeth wear among the population studied was 100% irrespective of the age
group or the gender. Considering tooth surfaces, a total number of 76,880 tooth surface was
examined, out of which 29,271 surfaces had tooth wear and the prevalence rate with respect to
these surfaces was 38.07%. Of these surfaces with teeth wear, 2068 surfaces (7.6%) occurred in
enamel (score1), 1437 surfaces (4.91%) occurred in shallow dentine (score 2), 106 surfaces
(0.36%) occurred in deeper dentine (score 3) and 102 surfaces (0.35%) had pulpal involvement.

Specifically when comparing the overall teeth surface (Occlusal + Buccal + lingual), the
prevalence of teeth wear that occurred in enamel (score 1) was highest in age group 30 -39 years
(35.7%). Prevalence of tooth wear that occurred in dentin (score 2) and deep dentine (score 3)
was highest in the age group 50 – 59 years ,31.4% and 5% respectively. Teeth wear that had
pulpal involvement (score 4) was maximum in age group 60+ (5.8%). A chi-square test of
significance clearly showed that there was an association between age groups and teeth wear
(chi-square=436.0069, df=16, p=0.0000, S) at 5% level of significance. (Table 2)

Considering the gender distribution, females had shallow teeth wear of 34.4% (score1) and
23.7% respectively (score 2) greater than males (33.6% and 23.5% respectively). While males
had deeper wear of 1.9% (score3) and 2.1% (score4) respectively than in females (1.5% and
1.1% respectively). A chi-square test of statistical significance clearly showed that there was an
association between the gender and the teeth wear (Chi – square=11.7401, df=4, p=0.01371, S)
at 5% level of significance. (Table 2)

A statistically significant positive correlation between the teeth wear and the age was found in
the study (figure 3). Posteriors (15.12) showed statistically significant more teeth wear than
anteriors (13.73) (Table 3).

The factors affecting the prevalence of tooth wear was determined to be age, sex, occupation,
medical history, dental history, personal history, brushing methods, types of dentifrice, use of
mouth wash, use of dental floss, oral habits, parafunctional habits, intraoral examination. Among
these factors the one that influenced the tooth wear and that had statistical significance was age,
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to age
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Figure 2: Distribution of respondents according
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sex, personal history, type of dentifrice, and oral habits (table 4). Karl Pearson correlation
coefficient showed a positive correlation of the factors; age, types of dentifrice, and oral habits
with the tooth wear (table 5).

Figure 1: Distribution of respondents by age groups

Figure 2: Distribution of respondents by gender
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Correlation between teeth wear and age (r=0.3287,
p<0.05)

Teeth wear = 0.2037age+ 21.715
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Figure 3: Correlation between teeth wear and age

Table 1: TOOTH WEAR INDEX (TWI) from Smith and knight

Sore 0 – there is no loss of enamel surface characteristics on B/L/O/I and no change in contour
on C.

Score 1 – there is loss of enamel characteristics on B/L/O/I and minimal loss of contour on C

Score 2 – there is loss of enamel exposing dentin for less than 1/3 of the surface on B/L/O/I and
defect less than 1 mm deep on C.

Score 3 – there is loss of enamel exposing dentin for more than 1/3 of the surface on B/L/O/I and
defect 1-2 mm deep on C.

Score 4 – there is complete loss of enamel or pulp exposure on B/L/O/I and defect more than 2
mm deep on C.
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Table 2: Comparison of prevalence of tooth surface wear with age groups and gender

Table 3: Comparison of anterior and posterior teeth surface wear
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Table 4: Linear regression analyses of teeth wear surfaces by different factors
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Table 5: Correlation among all independent variables with teeth wear by Karl Pearson’s
correlation coefficient method

DISCUSSION

This study involves 1006 patients who attended department of oral diagnostics for routine
examinations that constituted for general population attending the clinics. The large sample size
was included so that the range of error will be smaller in prevalence estimation [1, 2]. Very few
studies are reported with sample size over 1000 in general population [2, 3, 4, 5]. The prevalence of
tooth wear studies in East Asian population are considerably sparse compared to the European
prevalence studies [2, 3, 4, 6]. Majority of the prevalence study are conducted on children and
adolescent population [6, 7, 8, 9].
In the present study the prevalence of the adult population was determined. It was observed that
the prevalence of tooth wear in this study was 100% with atleast one of the tooth surfaces
involved in teeth wear. Similar findings were seen in study conducted by Fares J et al [4] in
university students, but a new tooth wear index was used , the exact tooth wear index.
In this study the males (54.3%) contributed to the majority of subjects unlike the study on
Malaysian population by Daly RWR et al [10] where 51.9% of females accounted for majority of
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subject individuals and so is the European study by Bartlett et al [7] with 70% females being
major study subjects. Prevalence rate of teeth surface wear of this study was 38.07%which is
considerably higher than the studies reported prior with rates of 32.8% [7] and 17.4% [10]

respectively. This study also confirms that some amount of tooth wear in enamel is universal in
all the teeth and subject like others studies [3, 4, 7, 10].
The difference in prevalence data may be due to the difference in dietary habits, geographic
location, type of methods and index used to determine the wear. The prevalence of tooth surface
wear in dentin was 4.91% which was slightly lower than the numbers of the study in 18 – 30 year
old individuals [7].The prevalence of severe tooth surface wear affected 0.36 %( deeper dentin)
and 0.35% (pulpal involvement) of the participants respectively than the European population
which was higher [3]

The results of this study like other studies and systematic reviews [2, 4, 8] showed that the teeth
wear increased with age linearly. With general trend of wear being more in males [2, 8] ,in this
study like other few studies [4] showed that males had significantly more deeper wear in dentine
than females. This could be because of the adverse habits in males of study population in whom
it is a significant habit and the biting force difference between males and females.
The wear with respect to anterior and posterior teeth, posterior teeth experienced greater wear
than anteriors irrespective of the levels and surfaces of wear unlike others studies [2,6,7] where
anterior teeth had more wear (on incisors and canines) than posterior teeth( molars, premolars).
The reason may be attributed to the use of posteriors more than the anteriors in this group of
population during various habits including oral and adverse habits.
Among the age groups, we observed that younger age groups showed lesser levels of wear and
the older age groups higher levels. This is for the fact that the longer the tooth in the mouth, the
higher is its function and deeper is the wear of teeth. In addition to the prevalence, we also found
the etiologic factors affecting the teeth wear in the study population. The main etiologic agents
affecting the teeth wear was dietary habits, dentifrice used, and deleterious habits.
Significant number of individuals took carbonated acidic soft drinks or beverage like tea, citrus
fruits. Mostly all of them swallowed the drink without swishing it in mouth. There is robust
evidence that carbonated soft drinks, citrus fruits caused large amount of teeth wear. [3, 7]

The study group also showed that majority of individuals had horizontal method of brushing
habit using a dentifrice which also accounted for a significant amount of wear percentage. Tooth
wear is influenced by the technique of brushing, frequency and type of tooth brush used [11].
Males and females who had the habit of gutka chewing, tobacco, betel nut or pan chewing or any
such adverse habits showed large amounts of wear. Concomitant studies have showed the
deleterious effects of  betel nut , gutka , pan chewing, or tobacco chewing are associated not only
with oral mucosa but also with tooth wear [12,13] .
Linear regression analysis showed that age, sex, dietary history, type of dentifrice and deleterious
habits were individual risk factors for teeth wear.
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CLINICAL IMPLICATIONS:
Different degrees of tooth wear is associated with variable clinical symptoms like dentinal
hypersensitivity, decreased masticatory function, tooth pulpal involvement, pain, periapical
infections and complicated treatment planning.
Hence with the prevalence of tooth wear and the associated factors in the population gives the
scope of the problem in the population so that appropriate treatment plan and education of
patients can be carried out.

CONCLUSION
The results of this study confirms that minimal amount of tooth wear in enamel is universal. This
study also adds to our knowledge of the prevalence of tooth wear in the population studied and
the significant etiologic factors, of which deleterious chewing habits like gutka, tobacco, betel
nut or pan not only cause lesions in oral mucosa but also caused significant amount of wear in
the teeth and affects its longevity as well.
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REFERENCES
1. Bartlett D, Dugmore C. Pathological or physiological erosion – is there a relationship to age? Clin Oral

Invest 2008;S27-S31.
2. Donachie MA, Walls AWG. Assessment of tooth wear in an ageing population. Journal of dentistry

1995;23:157-164.
3. Barlett DW, Lussi A,West NX. Bouchard P, Sanz M, Bourgeois D. Prevalence of tooth wear on buccal and

lingual surfaces and possible risk factors in young European adults. Journal of dentistry 2013;41:10007-
1013.

4. Fares J, Shirodaria S, Chiu K, Ahmad N, Sherriff M, Bartlett D. A new index of tooth wear. Caries Res
2009;43:119-125.

5. Smith BGN, Bartlett DW, Robb ND. The prevalence , etiology and management of tooth wear in the united
kingdom. J Prosthet Dent 1997;78:367-72.

6. Wang P, Lin HC, Chen JH, Liang HY. The prevalence of dental erosion and associated risk factors in 12-
13 year old school children in southern china. BMC Public Health 2010;10:478.

7. Saerah NB, Ismail NM, Naing L, Ismail AR. Prevalence of tooth wear among 16 year old secondary school
children in Kota bharu Kelantan. Archives of orofacial sciences 2006;1:21-28.

8. Kreulen CM, Spijker AV, Rodriguez JM, Bronkhorst EM, Creugers NHJ, Bartlett DW. Systematic review
of the prevalence of tooth wear in children and adolescents. Caries Res 2010;44:151-159.

9. Peres SHDCS, Goya S, Araujo JJD, Peres AS, Lauris JRP, Buzalaf MAR. Prevalence of dental wear
among 12 year old Brazilian adolescents using modification of the tooth wear index. Public Health
2008;122:942-948.

10. Daly RWR, Bakar WZW, Husein A, Ismail NM, Amaechi BT. The study of tooth wear patterns and their
associated etiologies in adults in Kelantan, Malayadia. Archives of orofacial sciences 2010;5:47-52.

11. Al-Dlaigan YH, Shaw L and Smith AJ. Dental erosion in a group of British 14-year-old, school children.
Part III: Influence of oral hygiene practices. Br Dent J 2002; 192: 526-530.

12. Trivedy CR, Craig G, Warnakulasuriya S. The oral health consequences of chewing areca Nut.Addiction
Biology 2002;7:115- 125.

13. Kumar S, Parmar G, Saiyed HN. Nut and tobacco chewing.  Br Dent J 2004;197 : 6 .


