Evaluation of the basic erosive
wear examination (BEWE) for
use in general dental practice
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IN BRIEF

® Highlights that erosive tooth wear is
increasingly prevalent.

® Stresses that monitoring of erosive tooth
wear is important for good treatment
planning.

® Suggests a reproducible index for
practitioners would be clinically useful.

Objective The basic erosive wear examination (BEWE) is a relatively new index proposed for the screening and recording
of tooth wear in adults. The aim of this study was to test the validity and reliability of the BEWE. Design Cross sectional
study of a sample of 164 adult patients. Setting General dental practice in East Lancashire, UK in 2010. Subjects Patients
attending for routine examination or treatment. Main outcome measures By screening patients with the BEWE and
comparing the results to the established tooth wear index (TWI) the sensitivity and specificity of the BEWE was estab-
lished. Results The BEWE predicted moderate to severe wear (BEWE grade 3) with a sensitivity of 48.6% and a specificity
of 96.1%, and predicted severe wear with a sensitivity of 90.9% and a specificity of 91.5% (also BEWE score 3). Inter- and
intra-examiner reliability for the BEWE were both moderate (KW = 0.43 and 0.57 respectively). Conclusion(s) BEWE scores
show a similar distribution to TWI scores and the examination is an effective screening test for severe tooth wear. The
moderate levels of examiner reliability suggests the BEWE scores should be interpreted with some caution.

INTRODUCTION

Tooth wear is a growing problem.! Four
to five percent of 15-year-olds and 11%
of adults in the UK have been shown to

suffer from tooth wear;*? these figures
demonstrate an increase over a 10-year
period.* The consequences of tooth wear
on quality of life varies from pain and
discomfort to a reduction in satisfaction
in appearance with a potential disruption
to eating capacity.’

Tooth wear has been shown to be
multi-factorial in origin and often more
than one form of tooth wear will be pre-
sent in any one case. Erosion is one of
the commonest causes of tooth wear; it
has been defined as the loss of tooth sub-
stance resulting from chemical action, not
involving bacteria.®™"
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The management of tooth wear needs
to be preceded by an accurate diagnosis
and documentation of its severity. Despite
a number of proposed indices for recording
tooth wear being in existence,'*'* currently
there is no universally accepted method
for recording erosive tooth wear in general
dental practice. The most popular index for
recording tooth wear, the tooth wear index
(TWTI) was proposed in 1984 by Smith and
Knight. It was designed for epidemiologi-
cal studies, not the clinical treatment of
individual patients, and it continues to
enjoy wide use in epidemiological studies
of tooth wear."® The TWI consists of a five
point scale in which the cervical, buccal/
labial, incisal/occlusal and lingual/palatal
surfaces are evaluated. Identifying exposed
dentine is the main distinguishing factor
of the five point scale. One problem with
this is that the ability to visually identify
exposed dentine has been shown to be
inconsistent from examiner to examiner.'®
Other barriers to its implementation in
practice are that it is time consuming and
the evaluation is restricted in that heav-
ily restored surfaces are excluded from the
TWI score and so the score may not be a
reflection of the clinical picture.

The basic erosive wear examination
(BEWE) was described in 2008 by Bartlett

et al."'® and was developed to provide a
simpler way to monitor and record the
severity and progress of erosive tooth wear
in general practice. It is a partial scoring
system similar to the basic periodontal
examination (BPE), providing an efficient
process for screening and recording ero-
sion on a four point scale with the level
of wear on the worst affected tooth sur-
face in each sextant noted only. Due to
the similarity with the BPE conceptually,
the general dental practitioner would only
require to adapt their understanding of the
BPE to be able to implement the BEWE.
The BEWE also incorporates a ‘risk score’,
which is calculated by adding together the
sums of the scores for all sextants. The risk
score has been suggested to provide an
indication of the individual patient’s level
of risk of tooth wear and therefore a guide
to their clinical management. The BEWE
examination criteria and risk score grading
are shown in Tables 1 and 2.

To date there have been no studies
investigating the reliability of the BEWE in
comparison to the currently accepted and
used index of evaluation (TWI). A previ-
ous study'” on the reliability of the BEWE
compared it to the visual erosion dental
examination, where only erosive lesions
were evaluated. However, tooth wear is
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Table 1 Basic erosive wear examination criteria

0 No erosive tooth wear

1 Initial loss of surface texture

2 Distinct defect; hard tissue loss <50% of the surface area

3 Hard tissue loss > 50% of the surface area

Table 2 Basic erosive wear examination risk score grading

None Less than or equal to 2
Low Between 3 and 8
Medium Between 9 and 13
High 14 and over

multifactorial,® therefore in this current
study all forms of tooth wear were assessed
with the BEWE. The primary aim of this
study is to evaluate whether the BEWE is
reliable for screening and recording tooth
wear in adults and to compare its reliability
to the TWI. Reliability was assessed through
sensitivity, specificity and risk scores.

METHODS AND MATERIALS

This study included 164 adult patients
attending for routine dental care follow-

ing sample size calculations based on the

expected prevalence of wear. The age var-

ied between 18 and 82 years (mean age

42.8 + SD 13.9) and all were recruited

from a single general dental practice in

Rawtenstall, East Lancashire, from May to

July 2010. Table 3 shows the distribution

of age and gender of the patients. Patients

excluded from the study were:

1. Patients attending for urgent or non-
routine treatment

2. Patients unable to provide informed
consent

3. Patients without at least one tooth
remaining in each sextant.

This study was reviewed and approved
by the South Yorkshire Research Ethics
Committee. R&D approval was obtained
from East Lancashire PCT. All patients were
provided with a patient information sheet
and were required to sign informed written
consent forms before being enrolled into
the study.

All teeth were dried with compressed
air and examined without the use of

magnification for tooth wear under nor-
mal dental surgery conditions. The most
severely affected tooth in each sextant was
identified and the BEWE and TWI scores
recorded. For the TWI all tooth surfaces
were also recorded. Missing teeth and
heavily restored surfaces were excluded;
however, the remaining surfaces were
scored. Teeth with trauma and devel-
opmental defects were eliminated from
the score.

To assess intra-examiner reliability,
dental impressions were made and study
casts fabricated for a randomly selected
sub-sample of 29 participants. The casts
were assessed and BEWE scores recorded.
The assessment and scoring of the study
casts was repeated again by the same
examiner after three weeks (KW = 0.57).
Inter-examiner reliability was assessed
using a randomly selected sub-sample of
30 participants. A second examiner, blind
to the first examiner’s score, recorded a
second BEWE (x = 0.43).

Statistical analysis of the results was
carried out using the SPSS Version 13.

In order to compare the four point score
of the BEWE with the five point score of
the TWI, the BEWE sextant score of 3 was
tested both as a predictor of moderate to
severe wear (against a TWI score of 3 or 4)
and as a predictor of severe wear (against
a TWI score of 4). Two sets of sensitiv-
ity/specificity calculations were therefore
carried out.

In order to assess the value of the cumu-
lative ‘risk score’ in predicting risk, a num-
ber of TWI measures were compared to the

Table 3 Age and gender distribution of
study participants

>15 x <20 2 2
>20 x <25 5 9
>25 x <30 10 13
>30 x <35 4 8
>35 x <40 10 n
>40 x <45 12 12
>45 x <50 10 8
>50 x <55 4 8
>55 x <60 9 7
>60 x <65 ¢ 1
>65 x <70 2 4
>70 x <75 0 0
>75 x <80 2 0
>80 x <85 2 1

cumulative BEWE score. The TWI measures
selected were the proportion of surfaces
scoring 2 (wear into dentine) or higher,
scoring 3 (extensive dentine exposure) or
higher and scoring 4 (exposure of pulp or
secondary dentine). Correlation was tested
with Pearson’s correlation coefficient and
a linear regression analysis.

RESULTS

A total of 984 sextants and a total of
15,125 tooth surfaces (on 4,212 teeth) were
scored with the BEWE and TWI respec-
tively. Patient characteristics are shown
in Table 3.

Ninety-six percent of patients were
deemed to have tooth wear as determined
by the BEWE in comparison to the TWI
which detected tooth wear in 98% of

patients. Severity of tooth wear according

to each index is shown in Table 4.

Of the 984 sextants examined, mod-
erate to severe wear (score 3 or 4) was
found to have a varied distribution with
the two indices. The BEWE determined
that 4.0% of sextants (n = 39) had moder-
ate to severe wear (score 3) in compari-
son to the TWI which determined that
6.8% (n = 67) of sextants had moderate to
severe wear (score 3 or 4). The most com-
mon sextants with moderate to severe wear
from the BEWE were the upper anterior
(n = 10) and upper right sextants (n = 10),
the TWI scoring showed that the upper
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Table 4 Prevalence of wear at patient level according to BEWE and TWI

anteriors (n = 23) and lower anterior sex-
tants (n = 24) were the worst affected in
the population evaluated.

A sensitivity of 48.6% and a specific-
ity of 96.1% for a score of 3 (moderate
to severe wear) in a sextant was recorded
for the BEWE in relation to the TWI. The
positive predictive value was 78.3% and
the negative predictive value was 6.5%.
A sensitivity of 90.9% and a specificity
of 91.5% for a score of 3 (severe) with the
BEWE and score 4 (severe wear) with TWI
in a sextant was recorded. The positive
predictive value of 43.5% and the nega-
tive predictive value of 99.3% were found.

The BEWE risk score ranged from 0O
to 16 (mean 6.3, +SD 3.72, median 6).
The Pearson correlation coefficient was
0.80 and the equation of the regres-
sion line was that the proportion of sur-
faces with wear into dentine equalled
-0.032 + (0.015 x risk score).

DISCUSSION

Tooth wear is an on-going process that
occurs to some degree in all dentate indi-
viduals. Often it does not require any

clinical intervention but where there are
symptoms, aesthetic or functional prob-
lems, intervention may be necessary.
Accurate techniques for measuring tooth
surface loss in the laboratory have yet to
be successfully adapted to the clinical set-
ting. Since the TWI is only one way of
recording tooth wear and not a gold stand-
ard, the concept of sensitivity and speci-
ficity should be regarded with caution.

Where the BEWE shows the presence of
tooth wear but the TWI does not, this is
not a ‘false positive’ but only indicates a
condition that is identified by one index
but not the other. However, the TWI is
widely used and accepted; by contrast the
BEWE is novel and relatively untested. If
its results map closely to the TWI, this will
help to show its validity.

Overall the distribution of BEWE scores
appeared similar to that of TWI scores. The
presence or absence of moderate or severe
wear for a BEWE score of 3 was found to
be 85.4% accurate in comparison to the
TWI. As for the BEWE score of 3 acting as
an indicator of severe wear, it was found
to be 91.5% accurate. The sensitivity and
specificity of the BEWE for moderate to
severe wear was 48.6% and 96.1% respec-
tively, the sensitivity and specificity of the
BEWE for severe wear were 90.9% and
91.5% respectively.

The low sensitivity score for moderate to
severe tooth wear of the BEWE indicates
that the majority of patients with moderate
to severe wear did not have a BEWE score
of 3. However, the high specificity score
shows that there are few false positives. The
presence of a BEWE score of 3 in any sex-
tant is not necessarily an appropriate test
for the presence of moderate to severe wear
relative to the TWIL. As is to be expected,
using a BEWE score of 3 as a predictor of
the narrower diagnostic category of severe
wear (TWI score 4), the sensitivity increased
(from 48.6% to 90.9%) but the specificity
fell (96.1% to 91.5%).

3.7%
0 32 10 1 0 43 26.2%
0 6 68 17 1 92 56.1%
0 0 5 8 10 23 14.0%
4 40 83 26 n
2.4% 24.4% 50.6% 15.9% 6.7%

One possible explanation for the differ-
ing results is that the indices have a differ-
ent number of categories in their grading
system, with the BEWE having four and
the TWI having five, making direct com-
parisons difficult. It should be noted that
the BEWE uses tissue loss over 50% of the
surface to distinguish between grades 2
and 3, unlike the TWI which makes the
distinction at enamel loss over one third
of the surface.

There was moderate agreement in inter-
examiner (k= 0.43) and intra-examiner
reliablility (i« = 0.57). These results should
not be regarded as definitive as they repre-
sent the assessments of only two examin-
ers (for the inter-examiner reliability score)
and one examiner (for the intra-examiner
reliability score) respectively. These results
indicate that the BEWE is indeed assessing
a measurable construct with some degree
of repeatability, but some potential for
variability exists in scores recorded by dif-
ferent examiners or at different times, and
results obtained from scoring study casts
may not be entirely representative of the
clinical picture.

The risk score element of the BEWE
is strongly correlated to the proportion
of surfaces with exposed dentine but is
subject to unacceptable variation between
examiners. Based on the results of this
study its use is therefore not recommended.

A literature review has revealed that at
the time of writing this paper, that only
one study has been published to assess
the reliability of the BEWE index. In this
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study Mulic et al. used the BEWE and the
visual erosion dental examination (VEDE)
scoring system (a five-point scale similar
to the Eccles index)."® Mulic et al. assessed
inter- and intra-examiner reliability of the
VEDE scoring system. Only lesions consid-
ered to be obviously erosive were recorded.
No direct statistical comparison was
made between the results recorded with
the two systems, although the inter- and
intra-examiner reliability were similar.

The BEWE is a simple screening tool
which is designed for general dental prac-
tice. The BEWE alerts clinicians to the
presence of severe tooth wear, a condition
of increasing prevalence in the UK from
which further management would stem.
It is based on a four point grading system
(0-3) to allow efficient analysis of patients
with tooth wear. The BEWE negates the
unreliable evaluation of exposed den-
tine in assessing tooth wear and can be
used not only with patients but also to
evaluate casts.

The results of this study suggest that
the BEWE is an appropriate screening
tool to identify the presence or absence
of severe tooth wear in general dental
practice. However, before using the BEWE

as an index for carrying out population-
based studies with multiple examin-
ers, some form of calibration exercise is
to be recommended in order to ensure
good agreement.

CONCLUSION

The BEWE appears to be an appropriate
tool for the measuring and recording of
tooth wear of multi-factorial aetiology in

a general dental practice setting, although
a degree of caution needs to be applied
when comparing results between clinicians
or over time. The examination can also be
used on study casts provided that the diffi-
culty of assessing the condition of enamel
from a study cast is recognised.
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