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without any symptoms or concerns regard-
ing wear to the teeth and given that physi-
ological wear is normal, this may not be 
surprising.4 Sensitivity has often been cited 
as a common presenting feature of worn 
or eroded teeth, but anecdotally the main 
complaint is poor appearance. Despite the 
presence of advanced wear, patients do not 
complain of pain or sensitivity, which may 
imply slow progression allowing deposi-
tion of tertiary dentine or pulpal necro-
sis with or without undiagnosed apical 
pathology.5,6 The prevalence of undiag-
nosed apical pathology in subjects with 
severely worn teeth was reported to be 
only 5 out of 523 teeth (0.1% of teeth), 
although expressing the tooth as a unit 
of population is confusing and therefore 
the prevalence should be nearly 10% for 
5 subjects from a sample of 54 patients. 
A sample of 76 tooth wear patients were 
reported to have greater dissatisfaction 
with appearance, pain and chewing abil-
ity compared to subjects with tooth wear 
within the normal range matched for age, 
gender and educational attainment.4

Exposure of dentine by acid erosion 
increases the likelihood of sensitivity or 
allows bacteria and noxious substances 

INTRODUCTION

Tooth wear is defined as the loss of tooth 
tissue to processes of attrition, erosion 
and abrasion. Tooth wear may result from 
one of these processes but it is more com-
monly seen as a multi-factorial process.1 
Furthermore, it is generally accepted that it 
is a normal part of the physiological age-
ing process, although the rate and degree 
of wear determines if the process should 
be viewed as pathological.2

Tooth wear is increasing in prevalence 
and affects 77% of dentate adults’ anterior 
teeth.3 There is also an increase in tooth 
wear in the younger age groups and is 
therefore of increasing relevance to the 
general dental practitioner.

The symptoms of tooth wear may vary 
widely.4 Indeed many patients may present 
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to irritate the pulp.7,8 Wear may also cause 
teeth to appear shorter or out of proportion, 
which the patient may find unsatisfactory.9 
Excessive wear may lead to functional prob-
lems, however, compensatory mechanisms 
to maintain tooth contact in the presence 
of wear may occur. Functional problems are 
more likely to arise when the rate of wear 
exceeds compensatory mechanisms within 
the stomatognathic system such as dento-
alveolar compensation.10

Whether function is impaired by tooth 
wear and is a common problem has not 
been assessed previously. Previous stud-
ies have examined individual components 
of pathological tooth wear,5,11-14 but few 
have assessed the occurrence and preva-
lence of presenting signs and symptoms. 
Small sample size in many studies hin-
ders the generalisability of the results. The 
main aim of this study was to determine 
the prevalence of signs and symptoms in a 
referred group of patients with tooth wear.

METHODS
The diagnosis and specific aetiology of 
tooth wear was confirmed by medical 
and dietary history and from the clinical 
presentation.
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• Reports that males tend to present to 
dentists with a more advanced stage of 
tooth wear than females.

• Suggests appearance is the main driver for 
treatment rather than functional problems.

• Highlights that, somewhat surprisingly, 
severely worn teeth have a low 
prevalence of apical pathology.

• Stresses that examining for and 
monitoring tooth wear are increasingly 
important in patient management.
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A power calculation showed that if the 
observed prevalence of undiagnosed apical 
pathology in tooth wear cases is 10%, as 
in Rees et al.,5 then a sample size of 300 
allows estimation of this proportion with 
a 95% confidence interval of ±3.4%. If the 
prevalence is higher, the sample size of 300 
would give a maximum width confidence 
interval of ±5.7%. Hence the target sample 
size was set at 300.

A systematic sampling technique was 
used to select every alternate patient held 
on the consultant database, referred for a 
tooth wear problem, from 2005 through to 
the end of 2010. The total period for assess-
ment was six years. The clinical records of 
290 patients, referred for tooth wear prob-
lems to one consultant at the Liverpool 
University Dental Hospital (UK), were iden-
tified for this period and reviewed in 2011; 
the study was a retrospective case series.

Demographic data included the age 
and gender. The presenting complaints or 
symptoms were recorded as pain/sensi-
tivity, functional issues and/or aesthetic 
concerns. Patients were asked at the time 
of consultation whether they had any diffi-
culty chewing or eating food and therefore 
functional ability was recorded as present 
or absent according to the patient’s subjec-
tive perception.

The extent of tooth wear was recorded 
as mild for loss of enamel, moderate for 
exposure of dentine, or severe for sec-
ondary dentine/pulpal exposure, with the 
worst affected teeth recorded for each 
patient. Only one examiner coded wear 
in all subjects. Occlusal factors included 
loss of posterior support (defined as no 
posterior contacts), number of teeth pre-
sent, number of posterior missing teeth 
and the Angle’s classification of maloc-
clusion. Endodontic signs included swell-
ing, sinus, exposure of pulp chamber and 
radiographic signs. The radiographs of 
the worn teeth were examined for api-
cal pathology and existing root fillings. 
Apical pathology was only coded as pre-
sent if there were no other possible causes 
(for example, caries/deep restorations). 
A diagnosis of the type of tooth wear 
according to prime aetiology was made at 
the time of consultation from the history 
and the presentation of the wear.

The data collection forms were transferred 
onto an electronic database, and statisti-
cal analysis carried out with SPSS version 

19.0 software. Statistical analysis included 
t-tests, ANOVA and chi-square tests.

RESULTS
A total of 290 subjects were included in 
this study. Significantly more males were 
referred with tooth wear than females 
(Table  1; male 69.7%, females 30.3%; 
p = 0.002). Furthermore, males were sig-
nificantly older than the females (Table 1; 
mean age males 49.1  years, mean age 
females 42.6  years; p  =  0.002). At ini-
tial consultation, males presented with 
more severe wear than females (Table 2, 
p <0.001). More cases of severe wear were 
observed in the older age groups (Table 2, 
p <0.003), however, a significant propor-
tion of moderate and severe wear was pre-
sent in the younger age groups (Table 2).

Males and females presented to the 
consultant clinic with similar complaints 

and the most frequent complaint in 58.9% 
of males and 59.1% of females was poor 
appearance (Table  3). The proportion of 
patients complaining of aesthetic concerns 
in the mild/moderate category was the same 
as the severe tooth wear category at 60%.
Sensitivity was the next most common 
complaint (male = 37.6%, female = 45.5%) 
but actual pain in the form of tooth ache 
was quoted less often (male  =  13.4%, 
female  =  14.8%). Functional problems, 
such as difficulty eating and chewing, 
were observed in a small number of cases 

Table 1  Number and age of tooth wear 
subjects by gender

Male Female

Mean age (SD) 49.1 
(SD ± 15.01)

42.6 
(SD ± 16.22)

Number 202 (69.6%) 88 (30.3%)

Table 2  Severity of tooth wear by age and gender

Age
(years)

Severity

Mild Moderate Severe Total

<16 1 2 1 4

16-24 2 15 6 23

25-34 1 24 17 42

35-44 9 27 23 59

45-54 1 19 34 54

55-64 2 34 33 69

65-74 1 8 21 30

75-84 1 2 6 9

85+ 0 0 0 0

Total 18 131 141 290

Gender

Male 5 (2.5%) 84 (41.6%) 113 (55.9%) 202

Female 13 (14.8%) 47 (53.4%) 28 (31.8%) 88

Total 18 (6.2%) 131 (45.2%) 141 (48.6%) 290

Table 3  Presenting complaints by gender

Male Female Total

Pain 27 (13.4%) 13 (14.8%) 40 (13.8%)

Sensitivity 76 (37.6%) 40 (45.5%) 116 (40%)

Functional problems 38 (18.8%) 10 (11.4%) 48 (16.6%)

Aesthetic concerns 119 (58.9%) 52 (59.1%) 171 (59%)

Tooth/restoration fracture 37 (18.3%) 11 (12.5%) 48 (16.6%)

No Complaint 31 (15.3%) 9 (10.2%) 40 (13.8%)
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(male = 18.8%, female = 11.4%), and equally 
prevalent was tooth or restoration fracture 
(male = 18.3%, female = 12.5%). There was 
no significant gender difference in the pro-
portion of subjects who complained of pain, 
sensitivity, aesthetic concerns, functional 
problems or fractured restorations.

Investigation of the aetiology of the 
tooth wear revealed that attrition only was 
the most common cause (Table 4, 35.9%) 
followed by erosion only (33.1%). Multi-
factorial wear was seen in over a quarter 
of the cases (29.7%), but abrasion as the 
sole aetiological factor was uncommon 
with only 1.4% cases seen. Erosion was 
present in 47.3% of the cohort, whether it 
was in isolation or in combination (multi-
factorial). The aetiology of tooth wear was 
not significantly different between males 
and females.

Patients who had lost posterior support 
(no molar or premolar contacts) had more 
severe wear (p = 0.001) and had a sig-
nificantly higher number of worn ante-
rior teeth (mean = 8.38 teeth) than those 
with posterior support (mean = 6.97 teeth, 
Table 5). There was a weak but statistically 
significant correlation (r = 0.3, p <0.001) 
between loss of posterior support and 
number of worn anterior teeth. Subjects 
with severely worn teeth had greater func-
tional problems than those with mild or 
moderate wear, but this was not statisti-
cally significant.

Twenty-one patients did not have radio-
graphs taken of their worn teeth and were 
therefore not included in the statistics for 
prevalence of apical pathology (n = 269). 
The number and proportion of patients 
with undiagnosed apical pathology on 
worn teeth was 37 (12.7%). Patients with 
severe wear were more likely to have 
undiagnosed apical pathology (Table  6, 
p = 0.004). The aetiology of the wear was 
not associated with the prevalence of  
apical pathology.

DISCUSSION
The wear was recorded according to the 
Adult Dental Health Survey (1998, 2011) 
coding criteria,3 with the worst affected 
tooth being recorded for each patient, 
rather than per tooth surface. Expressions 
of prevalence in this study are for the 
number of subjects and not teeth.

The number of males referred with 
tooth wear was significantly higher than 

females, with a ratio of 2.3:1, which is 
higher than 1.8:1, previously reported by 
Al-Omari et al.4 and the 1.7:1 reported by 
Rees et al.5 The difference between genders 
may be attributable to the greater mastica-
tory force males are able to generate,15 and 
differences in lifestyle such as stress and 
diet. Males presented with a significantly 
higher prevalence of severe wear compared 
to females (56% and 32% respectively) 
and this may be due to males delaying or 
avoiding seeking dental services until the 
disorder is fairly advanced.16,17

This study found a much higher preva-
lence of moderate and severe wear than 
the Adult Dental Healthy Survey (ADHS),3 
presumably because patients in this study 
were a referred sample with tooth wear 
compared to a screened sample of the 
population. The prevalence of severe wear 
in the younger age groups was 4% in the 
16-24-year-old group and 12% in the 
25-34-year-old group. The ADHS found 
a prevalence of 0.5% severe wear in the 
younger adults and moderate wear in 
4% and 7% of the 16-24-year-olds and 
25-34-year-olds groups respectively. It is 
important to note that the prevalence of 

pathological tooth wear is increasing in 
the younger age groups and appropriate 
preventive advice needs to be delivered.

This study corroborates the results in 
the study by Al-Omiri et al.4 which found 
aesthetic concerns to be the most common 
presenting complaint, and highlights that 
functional problems and pain are not very 
common in patients suffering with tooth 
wear, even in severe cases. The total sat-
isfaction scores using a dental impact on 
daily living questionnaire (DIDL) found 
that only 11% of the wear patients were 
totally satisfied with their teeth and that 
the control subjects had greater satisfac-
tion, although the correlation coefficients 
between satisfaction and personal factors in 
the small study sample of 76 were all weak.4

In males, attrition as the sole factor 
for tooth wear was commonest, whereas 
in females erosion only was the com-
monest factor. Again this may reflect 
lifestyle differences such as bruxism and 
diet. Unsurprisingly, extrinsic erosion 
was more prevalent in the younger age 
groups of patients (14-24 years 63.0%), 
and intrinsic erosion more common in the 
older age groups (75-84 years 33.3%). A 

Table 4  Aetiology by gender

Male Female Total

Attrition only 76 (37.6%) 28 (31.8%) 104 (35.9%)

Abrasion only 2 (1.0%) 2 (2.3%) 4 (1.4%)

Erosion only 61 (30.2%) 35 (39.8%) 96 (33.1%)

Multi-factorial 63 (31.2%) 23 (26.1%) 86 (29.7%)

Total 202 88 290

Table 5  Posterior support by severity of tooth wear (number and percentage of all subjects)

Presence of posterior support Absence of posterior support

Mild 18 (6.2%) 0 (0.0%)

Moderate 116 (40%) 15 (5.2%)

Severe 104 (35.8%) 37 (12.8%)

Table 6  Undiagnosed apical pathology by severity of tooth wear as seen on radiographs in 
269 subjects. (Radiographs were not taken in 21 subjects)

Apical pathology absent Undiagnosed apical pathology present

Mild 15 (100.0%) 0 (0.0%)

Moderate 108 (92.3%) 9 (7.7%)

Severe 109 (79.6%) 28 (20.4%)

Total 232 (86.2%) 37 (13.8%)
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thorough history is required to ascertain 
the aetiology of tooth wear, with man-
agement and advice delivered accord-
ing to the diagnosis. Increasing patients’ 
awareness of dietary erosion18 and liaison 
with GMPs regarding possible causes of 
intrinsic erosion are advisable preventive 
measures. At 2%, the prevalence of abra-
sion only was very low, compared to the 
previously reported 19.7%.4 This may be 
as a result of GDPs managing abrasion in 
primary care without referral. Tooth wear 
is commonly multi-factorial in nature and 
this study supports other studies1,11,14 with 
29.7% of patients found to have more than 
one pattern of wear or aetiological factor. 
This emphasises the need for a generalised 
tooth wear index to be used in future pro-
spective studies in preference to specific 
aetiology indices.19

The prevalence of sensitivity in patients 
with moderate and severe tooth wear 
were very similar at 18.3% and 18.6% 
respectively, compared with 3.1% in the  
mild category.

Previous studies have found no correla-
tions between occlusion and tooth wear. 
A survey of 1,007 adults in South East 
England found that anterior tooth wear 
was not associated with posterior tooth 
loss.11 A systematic review also found no 
studies that suggested absent posterior 
support necessarily leads to increased 
attrition, and only one study found a weak 
but statistically significant correlation 
(r = 0.3) with fewer number of teeth and 
a higher tooth wear index.20,21 The present 
study also found a weak but statistically 
significant correlation between loss of pos-
terior support and severity of wear, as well 
as increased anterior tooth wear. It may 
therefore be advisable to provide patients 
exhibiting signs of tooth wear with pos-
terior support as a preventive measure. 
Tooth wear is a slow process which allows 
the pulp dentine complex to respond by 
laying down reparative (tertiary) dentine,22 

with a reduction in the number of pat-
ent dentinal tubules. This slow process 
also allows for dento-alveolar compensa-
tion, which maintains the occlusal vertical 
dimension and tooth contact.23 Therefore, 
it would be expected that more wear would 
be found on the incisal edges and anterior 
guiding surfaces once posterior teeth are 
lost, particularly in bruxism, as normal or 
excessive loads are imposed across a small 
surface area.

The prevalence of undiagnosed api-
cal pathology in this study was greater 
at 12.7% compared to a recent study by 
Rees et al. who found 9% of patients with 
apical pathology.5 An explanation for this 
difference could be that the earlier study 
had a smaller sample size (n = 54) and 
recorded apical pathology in teeth with 
severe wear only.

CONCLUSION
The most common presenting symptom in 
this group of referred patients with tooth 
wear was dissatisfaction with the appear-
ance of worn teeth. The prevalence of pain 
or undiagnosed apical pathology remained 
considerably low and endodontic treat-
ment was therefore rarely indicated.

Despite the fact that females access sec-
ondary care more than males, it is notewor-
thy that males predominated in this group 
of referred patients at a ratio of 2.3:1.

Contrary to previous results, lack of 
posterior support resulted in the presence 
of anterior tooth wear and greater sever-
ity of wear. Intuitively this is unsurprising 
and therefore a treatment recommendation 
would be to restore posterior support.

In the light of these results, a prospective 
study investigating the signs and symp-
toms of tooth wear would help overcome 
the limitations of this retrospective study. 

1. Bartlett D, Dugmore C. Pathological or physiological 
erosion - is there a relationship to age? Clin Oral 
Investig 2008; 12(Suppl 1): S27–S31.

2. Burke F M, McKenna G. Toothwear and the older 
patient. Dent Update 2011; 38: 165–168.

3. The Health and Social Care Information Centre. 
Adult dental health survey 2009. London: 
Department of Health, 2010.

4. Al-Omiri M K, Lamey P J, Clifford T. Impact of  
toothwear on daily living. Int J Prosthodont 2006; 
19: 601–605.

5. Rees J S, Thomas M, Naik P. A prospective study of 
the prevalence of periapical pathology in severely 
worn teeth. Dent Update 2011; 38: 24–26, 28–29.

6. McKenna G, Burke F M. Age-related oral changes. 
Dent Update 2010; 37: 519–523.

7. Brannstrom M. The hydrodynamic theory of dentinal 
pain: sensation in preparations, caries, and the den-
tinal crack syndrome. J Endod 1986; 12: 453–457.

8. Sivasithamparam K, Harbrow D, Vinczer E, Young 
W G. Endodontic sequelae of dental erosion. Aust 
Dent J 2003; 48: 97–101.

9. York J, Holtzman J. Facial attractiveness and the 
aged. Spec Care Dentist 1999; 19: 84–88.

10. Kaifu Y. Tooth wear and compensatory modification 
of the anterior dentoalveolar complex in humans. 
Am J Phys Anthropol 2000; 111: 369–392.

11. Smith B G, Robb N D. The prevalence of toothwear 
in 1,007 dental patients. J Oral Rehabil 1996;  
23: 232–239.

12. Dugmore C R, Rock W P. A multifactorial analysis 
of factors associated with dental erosion. Br Dent J 
2004; 196: 283–286.

13. Gatou T, Mamai-Homata E. Tooth wear in the 
deciduous dentition of 5-7-year-old children: risk 
factors. Clin Oral Investig 2012; 16: 923–933.

14. Smith B G, Bartlett D W, Robb N D. The prevalence, 
etiology and management of tooth wear in the 
United Kingdom. J Prosthet Dent 1997; 78: 367–372.

15. Koç D, Doğan A, Bek B. Effect of gender, facial 
dimensions, body mass index and type of functional 
occlusion on bite force. J Appl Oral Sci 2011;  
19: 274–279.

16. Banks I. No man’s land: men, illness, and the NHS. 
BMJ 2001; 323: 1058–1060.

17. Kinsella S. Men’s access to services: evidence review. 
London: NHS Wirral Performance and Intelligence 
team, 2009. Online article available at http://info.
wirral.nhs.uk/document_uploads/evidence-reviews/
Mensaccesshealthservices-completedMay09_
e2283.pdf (accessed August 2012).

18. Davies S J, Gray R J, Qualtrough A J. Management 
of tooth surface loss. Br Dent J 2002; 192: 11–16, 
19–23.

19. Kreulen C M, Van’t Spijker A, Rodriguez J M, 
Bronkhorst E M, Creugers N H, Bartlett D W. 
Systematic review of the prevalence of tooth  
wear in children and adolescents. Caries Res 2010; 
44: 151–159.

20. Van’t Spijker A, Kreulen C M, Creugers N H. 
Attrition, occlusion (dys)function, and intervention: 
a systematic review. Clin Oral Implants Res 2007; 
18(Suppl. 3): 117–126.

21. Ekfeldt A, Hugoson A, Bergendal T, Helkimo M. An 
individual tooth wear index and an analysis of 
factors correlated to incisal and occlusal wear in 
an adult Swedish population. Acta Odontol Scand 
1990; 48: 343–349.

22. Bartlett D W. Retrospective long term monitoring 
of tooth wear using study models. Br Dent J 2003; 
194: 211–213.

23. El Aidi H, Bronkhorst E M, Huysmans M C, Truin 
G J. Multifactorial analysis of factors associated 
with the incidence and progression of erosive tooth 
wear. Caries Res 2011; 45: 303–312.

4 BRITISH DENTAL JOURNAL  

© 2012 Macmillan Publishers Limited.  All rights reserved. 


	The signs and symptoms of tooth wear in a referred group of patients
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Note
	References




