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Objectives: To assess the reliability of the BEWE index on 3D models and to compare 3D-assessed erosive
tooth wear scores with clinically detected scores.

Methods: In total, 1964 members of the Northern Finland Birth Cohort 1966 participated in a standardized
clinical dental examination including the Basic Erosive Wear Examination (BEWE) and dental 3D
modelling at the age of 45-46 years. Of those examined, 586 were randomly selected for this study. 3D

Keywords: models were assessed using the same BEWE criteria as in the clinical examination. Calculated kappa
gg;‘:’;;e wear values as well as the prevalence and severity of erosive wear according to the clinical examination and 3D
Validation models were compared. Re-examinations were performed to calculate intra- and inter-method and
3D model —examiner agreements.

Assessment Results: The BEWE index on 3D models was reproducible; the mean intra- and inter-examiner agreement
Detection were 0.89 and 0.87, respectively, for sextant level, and 0.64 and 1, respectively, for BEWE sum scores.

Erosive tooth wear was recorded as more severe in 3D models than in the clinical examination, and inter-
method agreement was 0.41 for severe erosive wear (BEWE sum>8). The biggest inter-method
differences were found in upper posterior sextants.
Conclusions: The BEWE index is reliable for recording erosive tooth wear on 3D models. 3D models seem
to be especially sensitive in detecting initial erosive wear. Additionally, it seems that erosive wear may be
underscored in the upper posterior sextants when assessed clinically. Due to the nature of 3D models, the
assessment of erosive wear clinically and on 3D models may not be entirely comparable.
Clinical significance: 3D models can serve as an additional tool to detect and document erosive wear,
especially during the early stages of the condition and in assessing the progression of wear. When scoring
erosive wear clinically, care must be taken especially when assessing upper posterior sextants.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Erosive tooth wear results from the combined effect of chemical
erosion caused by acids and the mechanical wear of acid-softened
enamel by attrition and abrasion [1]. Owing to this multifactorial
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etiology, erosive wear can manifest itself in different ways and
early diagnosis is particularly challenging [2]. Currently, there are a
large number of different grading scales used for diagnosis; among
them quite recently introduced Basic Erosive Wear Examination
(BEWE) [3]. In the four-step BEWE classification, each surface of a
tooth is examined and registered separately but recorded
according to sextant; the most damaged tooth surface represents
the BEWE score of a sextant (from 0 to 3). In class 0, no signs of
erosive wear are observed, whereas class 1 represents initial loss of
surface texture. In class 2, erosive lesions are more pronounced and
there is hard tissue loss less than 50% of the surface area. In class 3,
hard tissue loss covers more than 50% of the surface area. The
patient BEWE score is the sum score of the sextants (from 0 to 18).
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The BEWE has been developed by internationally recognized
experts in the field and is intended to be an internationally
accepted, standardized and validated index and a simple tool for
clinical practice [3].

Studies concerning the reliability and repeatability of the BEWE
index are rare, but moderate reliabilities have been reported [4,5]
and the BEWE has been approved for clinical and epidemiological
use. The BEWE was originally developed to be suitable also for
grading dental casts [3], but to date there are no studies assessing
the reliability of BEWE on either dental casts or digital 3D models.
However, BEWE has been shown to be suitable for evaluating
erosive wear on photographs [6].

Irrespective of the grading scale or method used, erosive tooth
wear appears to be challenging to detect in its initial stages [2,7].
Concerning tooth wear assessment in general, conventional
clinical examination has even been suggested to be the least
sensitive when compared to more sophisticated methods [8],
including recording from high-resolution 3D modelling. However,
it has been shown that initial wear is hard to distinguish also on
study casts [9]. 3D models have been used clinically in orthodon-
tics, oral surgery and implant treatments for years. More recently,
computer-aided design and manufacturing, referred to as CAD-
CAM-technology, has become increasingly popular in designing
and manufacturing restorations, crowns and fixed prosthodontics.
In general, CAD-CAM-technology and 3D models are expected to
improve implementation of medical treatments and documenta-
tion of treatment outcomes [10]. This technology might also be
useful in tooth wear assessment and treatment planning and
monitoring. It has even been proposed that comparing sequential
3D models is the most accurate method for measuring tooth wear
progression [11]. However, no epidemiologic studies concerning
the use of 3D models in erosive tooth wear assessment have been
reported.

The aim of this study was to assess whether classifying erosive
tooth wear on 3D models using the BEWE index is reliable and
whether erosive wear scores on 3D models are comparable with
clinical findings. The hypothesis was that the BEWE index is
reliable in the assessment of erosive tooth wear on 3D models, and
that 3D models are suitable for detecting erosive tooth wear.

2. Materials and methods
2.1. Study population

The study population was a part of the Northern Finland Birth
Cohort 1966 (NFBC 1966), initially comprising all 12,058 children
whose expected time of delivery was in the year 1966 [12]. The
cohort has been evaluated regularly since birth by means of health
questionnaires and clinical examinations [12]. In connection with
the 46-year follow-up survey (2012-2014), a subgroup of NFBC
1966 (a total of 3181 persons currently living in the city of Oulu or
within 100 km of Ouluy, including rural areas) was invited by mail to
participate in clinical oral examinations. Examination protocol is
more precisely described on our previous paper [4]. Participation
in the study was voluntary and 1962 subjects agreed to participate.
One-third of this original subgroup was randomly selected to
comprise the present study population (N=600).

2.2. Clinical examination

Clinical dental examinations were performed between April
2012 and June 2013. Examinations were carried out supine in a
dental chair with modern equipment and optimal lightning with a
probe, oral mirror and WHO ball pointed gingival probe. The teeth
were blow-dried using a three-in-one syringe before assessment.
In the clinical examination, the BEWE index (0-3) was used to

register erosive tooth wear in every sextant according to the
original BEWE definitions [3]. All tooth surfaces were examined
and the highest score for each sextant was recorded. The BEWE
scoring criteria are presented in Table 1. The examiners were
advised not to include surfaces with only wedge-shaped defects or
flat attritional facets in the assessment, if no signs of erosion were
present. Erosive tooth wear could not be recorded if there were
extensive restorations or prosthetic work covering the entire tooth
surface. Wisdom teeth were excluded from the assessment.

2.3. Validation in clinical examination of erosive wear

A dentist specialized in the field of cariology (VuA) instructed
and calibrated seven dentists with respect to the clinical
examination, including the erosive wear examination. The
instruction comprised lectures on the use of the BEWE index to
ensure that all examiners would have similar theoretical knowl-
edge. Criteria for classifications were presented as a PowerPoint
presentation on a screen using a PC and data projector. Calibration
was repeated every third month. The criteria for the BEWE
classifications were available to the examiners throughout the
study in written and graphical form in the examination room. A
senior dentist and researcher (MLL), familiar with the study
protocol and criteria, acted as a gold standard and ensured that the
examiners followed the study protocol precisely throughout the
entire field study. To assess the intra-examiner agreement, the
examiners re-examined one quadrant of an average of 5 patients
approximately one month after the first examination. To assess the
inter-examiner agreement, the gold standard examiner (MLL) re-
examined one quadrant of an average of 10 patients from each
examiner.

2.4. 3D models

On the clinical examination day, 3D models were obtained by
dental hygienist trained by the manufacturer using an iTero 3D
scanner (Cadent, San Jose, CA, USA). Models were scanned and
stored unrevised in the server of the cohort. The 3D models were
assessed on a PC screen (screen information) using 3Shape Ortho
Analyzer™ software. Erosive tooth wear was assessed using the
BEWE index and the same scoring criteria as in the clinical
examination (Table 1). In the software, 3D models were yellow
with different degrees of shading. It was possible to zoom and
rotate the models while analyzing; thus it was possible to inspect
models from different angles. For analyzing the 3D models, the
gold standard examiner (MLL) and the instructor with regard to the
clinical examination (VuA) trained three examiners (two fourth-
year dental students with more than one year clinical experience
(RP, HS) and one dentist (ViA)), using the same basis of instruction
as in the clinical examination. The examiners were calibrated first
through the coordinated analysis of 3D models until agreement
was reached regarding the severity of erosive changes between
themselves and with the gold standard examiner of the clinical
examination. Analyses were performed over one week at the same
location with the same lightning. Analyses were first timed to
maximize the sample size in a limited period of time. Two fourth-

Table 1
Definitions of the Basic Erosive Wear Examination (BEWE) scores.

BEWE score definition

0 No erosion

1 Initial loss of surface texture

27 Distinct defect, hard tissue loss less than 50% of the surface area
3¢ Hard tissue loss more than 50% of the surface area

¢ Dentine is often involved.
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year dental students analyzed all 600 3D models together, and the
dentist (ViA) acted as the gold standard examiner for re-
examinations and was available in the examination room
throughout the study. The criteria for the BEWE classifications
were available to the examiners in written and graphical form in
the analyzing room. To assess intra-examiner agreement 19 (144
sextants) randomly picked 3D models were re-examined during
the analysis of all 600 models. To assess inter-examiner agreement
11 (66 sextants) randomly chosen 3D models were re-examined
after analyzing all 600 3D models. The subjects were randomized

by choosing every twentieth person from a list in which the
subjects were sorted according to their project ID. The re-
examinations were performed at the same time at the same
space, and the students were allowed to discuss using a few words
with each other while deciding the score.

2.5. Statistics

To describe and analyze the prevalence and severity of erosive
tooth wear according to the clinical examination and analyzed 3D

BEWE Upper jaw

| Lower jaw

0 No erosive wear

Fig. 1. Different stages of erosive tooth wear according to BEWE index in 3D models.
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models, the sum scores of the BEWE index were calculated and
interpreted as follows (adjusted from the original scoring system
[3] by combining the two highest risk groups): BEWE sum score 0-
2 =no or only mild erosive tooth wear with no treatment needed;
BEWE sum score 3-8 =moderate erosive tooth wear, treatment
needed; and BEWE sum score 9-18 =severe erosive tooth wear,
treatment needed.

Descriptive statistics such as frequencies, distributions, means
and standard deviations were calculated. The kappa coefficient and
percentage agreement was calculated to analyze inter- and intra-
examiner as well as inter-method agreements. Kappa values were
interpreted as suggested by Landis and Koch [13]. The inter-
method difference between mean BEWE outcomes per sextants
was analyzed using the Wilcoxon signed rank test and the mean
BEWE sum score using a paired sample t-test. The differences of
the BEWE sum score distributions between the methods were
tested using the chi-square test and Fisher’s exact test. A P-
value < 0.05 was considered statistically significant. All statistical
analyses were performed using SPSS (version 22.0, SPSS, Inc.,
Chicago, IL, USA).

3. Results

In total, the study analyzed 600 3D models, of which 599 were
included in the analyses (1 was missing owing to unidentified ID).
Of these, 586 had corresponding clinical data of erosive wear. Fig. 1
illustrates the different stages of erosive tooth wear in 3D models.
Altogether, erosive wear was recorded as more severe in the 3D
models than in the clinical examination.

3.1. BEWE scores based on sextants

The distribution of BEWE scores per sextant is shown in Table 2.
According to both methods, anterior sextants were the most
affected by erosive wear, with mean BEWE scores close to 1 both in
the 3D models and in the clinical examination. The biggest inter-
method differences in mean scores existed in upper posterior
sextants, and the smallest in lower posterior sextants. The inter-
method difference between the mean BEWE scores was statisti-
cally significant (p <0.001) in all sextants, except for lower left
posterior sextant (p=0.231).

Table 3
Distribution of BEWE sum scores (0-2, 3-8, 9-18) according to 3D models and
clinical examination.

BEWE sum score 3D models Clinical examination p-value’
n (%) n (%)
0-2 186 (31.1) 318 (53.1) <0.001
3-8 353 (58.9) 230 (38.4) <0.001
9-18 60 (10.0) 38 (6.3) 0.02
Total 599 (100) 585(100)

“ p-value for the differences of the BEWE sum scores between the methods.
3.2. BEWE sum scores

The mean (SD) BEWE sum score calculated from the 3D models
and the clinical examinations were 4.3 (3.17) and 3.3 (3.23),
respectively (p <0.01). The inter-method difference between the
BEWE sum categories was statistically significant (p < 0.001) in all
sum score categories (Table 3) - the percentage difference was the
smallest for severe erosive wear (4%) and biggest for no to mild
erosive wear (22%) (Table 3). Only 6% of the examined subjects
were free of erosive wear according to the 3D models, whereas 26%
were free from erosive wear according to the clinical examination.

3.3. Reproducibility in 3D models

The mean intra-examiner agreement between sextants was
excellent (Table 4). The lowest kappa value was found between
upper anterior and lower right posterior sextants and the highest
between left posterior sextants. For BEWE sum scores, the intra-
examiner agreement was fair-to-good, percentage agreement
reaching 95%. The mean inter-examiner agreement was also
excellent. The lowest value was found for upper left posterior
sextant and the highest for upper anterior and lower posterior
sextants. For BEWE sum scores the inter-examiner agreement was
1 (cut-off point BEWE sum > 8). Considering erosive wear of any
degree, intra- and inter-examiner agreements were lower, but still
fair-to-good (Table 4).

3.4. Reproducibility of the clinical examination on sextant level

The mean intra- and inter-examiner agreements between
sextants were excellent (Table 4). The lowest kappa value was
found for lower left posterior sextant. In all other sextants, the level
of agreement was approximately the same. Considering erosive

Table 2
Means and distributions of BEWE scores per sextant according to 3D models and clinical examinations.
BEWE score Sextant
Upper posterior Upper anterior Upper posterior Lower posterior Lower anterior Lower posterior Total
right n (%) n (%) left n (%) left n (%) n (%) right n (%) n (%)
3D models
Mean 0.69 1.00 0.69 0.46 0.94 0.53 0.72
0 283 (47.2) 196 (32.7) 274 (45.7) 398 (66.4) 212 (35.4) 362 (60.4) 1725 (48.0)
1 230 (38.4) 248 (41.4) 252 (42.1) 136 (22.7) 233 (38.9) 166 (27.7) 1265 (35.2)
2 74 (12.4) 113 (18.9) 58 (9.7) 53 (8.8) 129 (21.5) 59 (9.8) 486 (13.5)
3 12 (2.0) 42 (7.0) 15 (2.5) 12 (2.0) 25 (4.2) 12 (2.0) 118 (3.3)
Clinical examination
Mean 0.43 0.82 0.41 0.44 0.76 0.42 0.55
0 372 (62.1) 185 (30.9) 378 (63.1) 366 (61.1) 225 (37.6) 375 (62.6) 1901 (54.1)
1 178 (29.7) 322 (53.8) 177 (29.5) 186 (31.1) 277 (46.2) 174 (29.0) 1374 (39.1)
2 34 (5.7) 76 (12.7) 29 (4.8) 27 (4.5) 82 (13.7) 34 (5.7) 282 (8.0)
3 1(0.2) 3(0.5) 2(0.3) 5(0.8) 2(0.3) 2(0.3) 15 (0.4)

The inter-method difference between mean scores was statistically significant in all sextants, except for sextant 4.
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wear of any degree, the agreements were again lower; from poor to
fair-to-good. Percentage agreement was above 70%.

3.5. Inter-method agreement

On a sextant level, the mean inter-method agreement was poor
(Table 4), percentage agreement ranging between 75% and 90%.
The lowest level of agreement was for lower anterior sextant. With
respect to BEWE sum scores, the inter-method agreement was fair-
to-good, percentage agreement being 91%. Of those subjects
analyzed as having a BEWE sum score 0-2 according to the 3D-
models (n=182), 73% had the same level of detection clinically. On
the other hand, of those subjects analyzed as having a BEWE sum
score 0-2 (n=318) clinically, 42% had the same level of detection
according to the 3D models.

Considering the clinical examination as a gold standard, the
sensitivity and specificity of the outcome using 3D models with
treatment need as the cut-off point were 82% and 42%, respectively.
If severe erosive wear was used as the cut-off point, the sensitivity
was 58% and specificity was 93%

4. Discussion

The use of the BEWE index on 3D models was reproducible, fast
and easy to adapt. The BEWE index appears to be reliable for
erosive wear assessment using 3D models. 3D models were
convenient to analyze because they could be inspected from
different perspectives and be zoomed. Direct intraoral 3D scanning
was not considered difficult. The method was sensitive, especially
for finding those in need for treatment. Due to the high
reproducibility of the method, 3D models might also be useful
for assessing the progression of erosive tooth wear. Even so, a low
level of agreement between 3D models and clinical examinations
and relatively low sensitivity for severe erosive wear should be
addressed. According to present results, it seems that assessing
erosive wear using 3D models and clinical examination are not
fully comparable, and 3D modelling is not to replace the clinical
assessment of erosive wear.

In recent years, relevant improvements have been achieved in
digital dentistry. The CAD-CAM technique and 3D models are
expected to have a large potential on tooth wear studies [14]. No
epidemiological studies of the assessment of erosive wear on 3D
models have been published so far. However, there is evidence that
3D measuring techniques are more accurate in quantifying and
monitoring tooth wear than clinical examinations [8], and 3D
measuring techniques may even be the most accurate methods for
evaluating restoration wear indirectly [15]. At the beginning of the
present study, the hypothesis was that erosive wear assessment
using 3D models is challenging, especially because of the unicolor
design of the model. However, it became evident that since even
the smallest morphologic changes of surfaces were relatively easy
to detect. Indeed, a 3D scanner is capable of detecting volume loss

Table 4

from etching wear even after 1min exposure to acid [16]. The
magnification and accuracy of 3D models as well as the ability to
view models from different perspectives, without any time limit, is
likely to facilitate the detection of erosive wear. In addition, the
absence of saliva and other patient-related-factors probably
simplifies the detection of erosive wear on 3D models. On the
other hand, it must be remembered that, despite that 3D models
seem to be extremely precise, there may be several flaws with the
stitching and smoothing data gathering processes, which are not
yet fully explored. However, it seems that the increased sensitivity
in early wear detection using 3D models may be one reason for the
lower levels of agreement with the clinical examination.

For assessing dental erosion, low to moderate agreements
between indirect methods, such as photographs and dental casts,
and clinical examinations have been reported previously [6,9]. In
our opinion, the low inter-method reproducibility in this study is
basically not erosion index-dependent because the BEWE class 1
includes all of the early erosive changes. In fact, this study confirms
that erosive tooth wear is challenging to detect clinically, especially
in its very early stages. However, due to the nature of the 3D
models, it must be questioned if the same BEWE sum score cut-off-
values are valid for BEWE scores from 3D models and clinical
examination, since BEWE is initially designed for clinical use. The
fact that the 3D models seem to be very precise, may also explain
the low specificity of the 3D models with respect to finding those
not in need for treatment. Nevertheless, the sensitivity of the 3D
models in finding those with severe erosive wear was relatively
low. At times it was difficult to distinguish even between a worn
filling and an eroded tooth surface. In addition, the optical
properties of enamel are impossible to assess on 3D models. For
severe cases, the high specificity but relatively low sensitivity of 3D
models highlights the need for clinical examination, and 3D
modelling might be more useful in assessing the progression of
wear.

While the classification of the BEWE index does not include
distinguishing between enamel and dentinal lesions [3], the index
is well suited for this intention and enables the use of 3D models in
erosion assessment — a feature that many of the erosion indices
lack. The BEWE index itself has been validated and shown to be
acceptable for recording tooth wear and for scoring its severity
clinically [5,7,17,18] as well as on photographs [7]. In our study, the
clinical examiners had difficulty in differentiating between intact
enamel and initial loss of surface texture. However, with respect to
more advanced wear, the clinical examination performed well.
Clinical assessment of occlusal and non-occlusal tooth wear has
previously been reported to be more reliable than grading dental
casts [9]. However, according to the present study, the advantage of
3D models seems to be that they may be more sensitive especially
in finding initial erosive wear on natural tooth surfaces when
compared to clinical examination.

In both the clinical examination and 3D models, anterior
sextants were the most affected by erosive wear; the upper

Reproducibility of the two methods and inter-method agreement based on the mean kappa values using different cut-off points.

Method Mean kappa values (sextant) Mean kappa value (sum)
cut-off BEWE 2 (min, max) No cut-off (min, max) cut-off BEWE sum < 8

3D models

Intra-examiner 0.89 (0.78-1) 0.71 (0.36-0.92) 0.64

Inter-examiner 0.87 (0.62-1) 0.72 (0.45-0.86) 1

Clinical examination

Intra-examiner 0.98 (0.84-1) 0.46 (0.13-1) -

Inter-examiner 0.81 0.30 -

Inter-method 0.31 (0.23-0.39) - 0.41
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anterior sextant was slightly more affected than the lower one. The
predominance of anterior sextants has also been reported
previously [19]. Erosive wear in anterior sextants was again
classified as more severe in 3D models than in clinical examina-
tions. The lowest inter-method agreement was found for lower
anterior sextant. For this, one explanation may be that in the
clinical examination protocol it was emphasized to not include any
attritional facets of anterior sextants in the BEWE. Since different
wear mechanisms rarely act alone and may be difficult to
distinguish, especially concerning anterior regions, some registra-
tion bias seems possible. Possibly the inclusion/exclusion criteria
definitions concerning anterior regions should have been even
more precise to avoid this problem. The causes of the intra-method
differences in detecting erosive wear from lower posterior regions
can, however, only be speculated on. The enamel is thinner in
lower molars compared to upper molars and thinnest at the
mesiobuccal cusp of the lower first molar [20,21], and hence the
process appears to be more advanced there. Interestingly, the
fourth and sixth sextant were similarly classified despite the
method used. This might indicate that the detection of erosive
wear is, overall, clinically easiest in the posterior parts of the lower
jaw. These aspects may explain the finding that lower first molars
are the teeth where erosive wear occurs most often [22]. Inter-
method differences concerning upper posterior and anterior
sextants were the main reasons for the differences in the BEWE
sum scores between 3D models and clinical examination.

Upper posterior sextants exhibited significantly more erosive
wear in 3D models when compared to lower posterior sextants
(mean BEWE index 0.69 (upper) vs. 0.50 (lower)). In clinical
examinations no such difference was found (mean BEWE index
0.42 (upper) vs. 0.43 (lower)). We speculate that this inter-method
difference concerning posterior sextants may be due to the poorer
visibility and light when clinically assessing upper posterior teeth
compared to lower ones. Additionally, in this age group the first
lower molars are often restored because of caries, and signs of
erosive wear are not easily detectable. This may also partly explain
the lower intra-method reproducibility of the lower posterior
sextants. The predominance of the upper posterior sextant has not
been reported previously. Based on these observations, detecting
erosive wear clinically in upper posterior sextants must be
emphasized.

This study is the first to assess the reliability of the BEWE index
on 3D models as well as to compare erosive wear assessment using
outcomes of analyses of 3D models and clinical examination. Using
the same examiners to assess both methods throughout the study
would have been the optimum design, however, this was not
possible. To avoid shortcomings due to this, the examiners of the
3D models were calibrated by the same expert that had trained and
calibrated the clinical examiners. In addition, the gold standard of
the clinical examination was also involved in the calibration
process to make sure the examiners of the 3D models would have
similar inclusion and exclusion criteria as well as knowledge of
BEWE index. During the 3D calibration process, it became apparent
that understanding the morphologic features of healthy as well as
restored teeth is essential in detecting erosive wear on 3D models.
Initially, dental students had problems in picturing what normal
variation can be and what erosive wear looks like, as well as, for
example, in distinguishing the borderlines of restorations. Thus
choosing relatively unexperienced examiners, might have pro-
duced bias in the study. Good repeatability between the gold
standard and the undergraduate examiners, however, does not
support this assumption.

Overall, the lack of a gold standard is the main difficulty in
designing a study of this kind. It could also be argued that the
BEWE index could be more precise in the description of classes,
since the word “initial” and “distinct” can be understood in

different ways. Even illustrations would be desirable in order to
guide dentists through the education and calibration processes. In
that way, the BEWE index would be more likely to be interpreted in
the same way worldwide. Another limitation specifically concern-
ing the inter-method approach is the difference between the
clinical examination and the 3D model analysis protocol. The
clinical examination was one part of a large-scale cohort study
with several other variables to be registered, and it was also
performed by seven dentists. On the other hand, the 3D models
were analyzed only for erosive wear by two fourth-year dental
students together over one week without any pressure concerning
time. Such issues may cause bias in the outcome of inter-method
agreement. In addition, owing to the re-examination protocol in
the clinical examination, no reproducibility with respect to BEWE
sum scores could be analyzed in the clinical examination. Added to
that, 3D models seemed to be surprisingly precise, thus producing
a challenge in the initial aim of validating the BEWE index.
Concerning that much more erosive lesions are to be found when
using 3D modelling, it is hard to say if there is a risk for over-
treatment or a chance to prevent the lesions at the very right time.
In our opinion, at least for younger age groups, finding erosive
lesions as soon as possible gives dental professional more time to
prevent the condition. Additionally, 3D models showing even the
smallest erosive lesions, can also be used in motivating the patients
to change the harmful erosive habits into a more healthy ones.

Analyzing 3D models over limited period of time is a major
advantage in assessing the reproducibility of BEWE using 3D
models. The large sample size overall strengthens the statistical
power of this study. Additionally, this study supports the
suggestion by Haketa et al. [23] that it is not very difficult to
calibrate two relatively inexperienced examiners. Based on our
observation, we expect that it will be quite simple to train general
practitioners in using the BEWE index to enhance the early
detection and management of erosive wear. This study shows that
3D models could serve as an additional assessment tool to detect
and document erosive tooth wear especially in the early stages of
the condition. Previously considered as too expensive, uncomfort-
able and time-consuming to use, these sophisticated digital
techniques are now becoming cheaper, easier and faster to
operate. Future studies are needed on the use of 3D models and
especially in assessing the progression of erosive wear, since it
seems to show promise for that as well.

5. Conclusions

The BEWE index appears to be reproducible in the assessment
of erosive wear using 3D models. The results of the present study
indicate that the supplementary use of 3D models could offer a
substantial advantage compared with a clinical examination alone
when assessing and monitoring erosive tooth wear. It also seems
that erosive wear scoring may be underestimated clinically on the
upper posterior sextants.
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