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I Abstract
Introduction and objective. Recent epidemiological studies have shown an association between dental erosion occurrence
and changes in lifestyle and dietary habits in both developed and developing countries, and now affects different regions
of the world. Furthermore, in current literature, studies have shown that the prevalence of erosive tooth wear has increased
particularly among the younger population. The aim of the study was to assess the prevalence and severity of erosive tooth
wear among 18-year-old adolescents in the districts of Lviv (Ukraine) and Lublin (Poland).
Materials and methods. College students (254 subjects) aged 18, living in the Lviv and Lublin districts were examined.
Erosive lesions presented in the teeth were assessed on the basis of the BEWE (Basic Erosive Wear Examination) index.
Results. Among the 137 patients living in the Lublin district, 70 were females and 67 were males, while in the Lviv district,
60 women and 57 men were examined. In both districts, the following numbers of rural patients were examined: 66 in
Lublin district and 56 in Lviv district; for urban inhabitants, the numbers were 71 in Lublin and 61 in Lviv. Analysing the BEWE
values, it was noted that higher BEWE values, and resulting from them significant differences were observed in both male
and female groups living in Lublin, compared with Lviv inhabitants. Based on clinical examination and statistical analysis,
the occurrence of lesions of an erosive character in at least one sextant were observed in 59.85% of patients from Lublin
district, and in 42.74% of patients from Lviv district.
Conclusions. On the basis of the conducted study in the Polish and Ukrainian groups of 18-year-old adolescents living
on the borderland, it can be stated that dental erosion is a problem noticeable in both groups of cohorts, but with higher

prevalence in the Lublin district.
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INTRODUCTION

Dental erosion - Erosive Tooth Wear (ETW) —is a pathological
process of the mineralized tissues of teeth in which chemical
compounds of non-bacterial origin play the major role.
Predisposing factors also include medical conditions such
as asthma, eating disorders and esophageal reflux however.
Acids derived from food are the most frequent causes of
erosion. Energy and refreshing beverages containing citric,
phosphoric, and carbonic acids, fizzy drinks or citrus juices,
as well as fresh fruit and vegetables, are the major sources
of extraneous acids [1, 2, 3, 4, 5]. In order to neutralize their
harmful influence it is necessary to know not only their pH
value or erosion potential, but also the frequency and the
time they remain in the oral cavity, hence the time they are
in contact with the tooth surface. Recent epidemiological
studies have shown an association between dental erosion
occurrence and changes in lifestyle and dietary habits in
both developed and developing countries, and its occurrence
now affects different regions of the world. Furthermore, in
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current literature, studies have shown that the prevalence
of erosive tooth wear has particularly increased among
the younger population [6, 7, 8, 9, 10, 11, 12]. The frontier
locations of both the Lviv and Lublin districts could suggest
a similar occurrence of erosive tooth wear in the youth
population. Nevertheless, different socio-demographic and
culture determinants in both countries allow the supposition
that some differences could exist between the inhabitants of
this Polish-Ukrainian borderland. Therefore, the aim of the
study was to assess the prevalence and severity of erosive
tooth wear among 18-year-old adolescents from the Lviv
and Lublin districts.

MATERIALS AND METHOD

College students (254 subjects) aged 18, living in the Lvivand
Lublin districts were examined. The patients were randomly
chosen from these big urban agglomerations (over 200,000
inhabitants) as well as from rural regions [13]. The research
was performed by dentists using standardized clinical
dental examination methods, and by criteria of assessing
the condition of the oral cavity according to principles and
WHO procedures [14, 15]. The dentists who conducted the
dental examination had previously taken part in training
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combined with the calibration process, and for each of them
the error size was determined. The agreement coefficient
kappa of clinical examination results, according to Cohen,
was 0.97. The credibility of ratings was verified by a secondary
examination with a 10% random sample. The examination
was carried out in the conditions of a dental surgery using one-
time dental instruments and under artificial illumination.

Erosive lesions presented in the teeth were assessed on the
basis of the BEWE (Basic Erosive Wear Examination) index
[16, 17, 18, 19] which facilitates the easy classification of the
lesions. Dentition was divided into sextants. Each tooth in
a sextant was examined in view of the occurrence of erosive
lesions, which were classified on a 4-grade scale with respect
to all tooth surfaces: code 0 - lack of erosion, code 1 - initial,
minor loss of enamel structure, code 2 — a prominent loss of
mineralized tissue involving less than 50% of tooth surface,
code 3 - a lesion with loss of enamel of over 50% of tooth
surface (often occurring with exposed dentine). The highest
value was noted for each sextant. BEWE index was calculated
as the highest values in each sextant which enabled the risk
assessment for erosive factors: 0-2 lack of risk, 3-8 minor
risk, 9-13 medium risk, over >14 - high risk [20, 21].

The collected data were inserted into anonymous protocols
coded with the number of each examined patient and
statistically analysed. Values of measurable parameters were
presented with Median, Minimal (Min.) and Maximal (Max.)
values and Standard Deviation (SD) and for immeasurable
parameters with Number (N) and Percentage (%). To compare
the distribution of changes in the examined groups, Chi® test
was used. In order to examine differences in BEWE values
between groups, U Mann-Whitney test was performed. The
level of significance p<0.05 indicating significant differences
or dependencies was accepted. Database and statistic
examination were performed using software Statistica 9.1
(StatSoft.Poland).

The following abbreviations were used in the study: PL -
Lublin district; UA - Lviv district.

RESULTS

Among the 137 patients living in the Lublin district, 51.09%
(n=70) were females and 48.91% (n=67) were males. In Lviv
district, 60 women (51.28%) and 57 men (48.72%) were
examined. In both districts, the following numbers of rural
patients were examined: 66 in Lublin district and 56 in
Lviv district; for urban inhabitants the numbers were 71 in
Lublin and 61 in Lviv. Research material specifications are
presented in Table 1.

Table 1. Number (N) and Percentage (%) of examined patients from Lviv
and Lublin districts according to gender and place of residence

Lviv district Lublin district
(N) (%) (N) (%)
Female 60 51.28 70 51.09
Gender
Male 57 48.72 67 4891
Total 117 100.00 137 100.00
Rural area 56 47.86 66 48.18
Place of residence
Urban area 61 52.14 71 51.82
Total 117 100.00 137 100.00

BEWE values for particular groups of people with respect
to their place of living and gender are presented in Table 2.
Significant differences in the median value of BEWE (p=0.001)
between the patients in the Lublin and Lviv districts were
observed. When analysing the BEWE values, it was noted
that the highest value occurred in the Lublin female group
and it was higher in the urban area. The lowest BEWE values
were noted in Lviv district groups, but the differences in
median value of BEWE of the examined rural and urban
male or female patients were not significant. However, in
Lublin district, these differences were significant (p=0.014)
in females and in males, similar to the rural and urban
inhabitants (p=0.015). There were no significant differences
concerning the place of living between males and females
in Lviv district; however, in the female group from Lublin,
the BEWE values were significantly higher (p=0.049) than
in the females from the rural areas. Differences close to
significance were also observed in the male group living in
the rural and urban part of Lublin district. Higher BEWE
values, and resulting from them significant differences were
observed in both the male and female groups living in the
Lublin district, compared with patients in the Lviv district.

Table 2. BEWE values in particular groups of patients according to place
of residence and gender

Median Min. Max. SD P value
Lviv district 0 0 4 097
P=0.001
Lublin district 1 0 6 1.31
Female 0 0 4 099
P=0.748
Male 0 0 4 095
Lviv district
Rural area 0 0 4 1.3
P=0.934
Urban area 0 0 3 0.80
Female 1 0 6 143
P=0.014
Male 1 0 4 1.1
Lublin district
Rural area 1 0 4 1.16
P=0.015
Urban area 2 0 6 1.39
Rural area 0 0 4 1.03
Female P=0.947
Urban area 0 0 3 0.97
Lviv district
Rural area 0 0 4 1.24
Male P=0.907
Urban area 0 0 2 0.57
Rural area 1 0 4 1.23
Female P=0.049
Urban area 2 0 6 1.55
Lublin district
Rural area 0 0 4 1.03
Male P=0.065~
Urban area 1 0 4 1.13
UA 0 0 4 1.03
Rural P=0.119
area PL 1 0 4 1.23
Female
UA 0 0 3 0.97
Urban P=0.001
area PL 2 0 6 1.55
UA 0 0 4 1.24
Rural P=1.000
area PL 0 0 4 1.03
Male
UA 0 0 2 0.57
Urban P=0.024
area PL 1 0 4 113

UA - Lviv district, PL — Lublin district

Based on clinical examination and statistical analysis, the
occurrence of lesions of an erosive character in at least one
sextant were observed in 59.85% of patients from Lublin
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district, and in 42.74% of patients from Lviv district. This
difference was statistically significant. Analysis of the
percentage distribution for the presence of erosion revealed
statistically significant differences between the occurrence
of lesions in both females (PL - 88.67%, UA - 55.56%;
p=0.006) and in males (PL - 69.44%, UA - 34.78%; p=0.009).
Percentage distribution of the occurrence of erosive lesions
(evaluation >1) or their lack (evaluation 0) in particular
sextants are presented in Table 3.

Among patients from the Lublin district, erosive lesions
were most common in the VI sextant (27.74%), II sextant
(27.01%) and IV sextant (22.63%), compared with the VI
sextant (8.55%), 19.66% (II sextant) and 16.24% (IV sextant)
in patients from Lviv district. The lesions observed were

statistically significant for VI sextant (p<0.001) and also
for III (p=0.009) and V sextants (p=0.026). There were
no differences in the remaining sextants concerning the
advancement of erosive lesions in patients with respect to
their native country. Healthy, mineralized tooth tissues
(lack of lesions of erosive character) were mostly observed in
patients living in Lviv district in ITI (94.87%) and VI (91.45%)
sextants, compared with the Lublin district where they were
observed in I and V sextants (90.51%, 85.40%, respectively).
Although the differences in percentage distribution in
sextants I, IT and IV were not statistically significant, they
were visible in the remaining sextants. It is worth noting that
in the female group the data concerning changes in sextant III
(UA - 8.33%, PL — 24.29%; p=0.016) and in V sextant (UA —

Table 3. Percentage distribution of occurrence of erosive lesions in particular sextants

Female Male Urban area Rural area
Sextant UA PL
UA PL UA PL UA PL UA PL
N 110 124 57 61 53 63 59 64 51 60
0 % 94.02 90.51 95 87.14 92.98 94.03 96.72 90.14 91.07 90.91
N 7 13 3 9 4 4 2 7 5 6
! b % 5.98 9.49 5 12.86 7.02 5.97 3.28 9.86 8.93 9.09
X2 1.069 1.535 0.017 1.320 0.082
P 0.301 0.215 0.896 0.251 0.775
N 94 100 48 47 46 53 46 52 48 48
0 % 80.34 72.99 80 67.14 80.70 79.10 75.41 73.24 85.71 7273
N 23 37 12 23 1 14 15 19 8 18
! b % 19.66 27.01 20 32.86 19.30 20.90 24.59 26.76 14.29 27.27
X2 1.889 2.715 0.049 0.081 3.047
P 0.169 0.099 0.825 0.776 0.081
N m 116 55 53 56 63 58 59 53 57
0 % 94.87 84.67 91.67 75.71 98.25 94.03 95.08 83.10 94.64 86.36
N 6 21 5 17 1 4 3 12 3 9
" 2 % 5.13 15.33 833 24.29 1.75 5.97 4.92 16.9 5.36 13.64
X2 6.912 5.848 0.535 3.564 1.501
P 0.009 0.016 0.465 0.059 0.221
N 98 106 48 53 50 53 51 48 47 58
0 % 83.76 77.37 80 75.71 87.72 79.10 83.61 67.61 83.93 87.88
N 19 31 12 17 7 14 10 23 9 8
W e % 16.24 22,63 20 24.29 12.28 20.90 16.39 3239 16.07 12.12
X 1.629 0.342 1.625 4.480 0.134
P 0.202 0.558 0.202 0.034 0.715
N 110 17 58 58 52 59 58 58 52 59
0 % 94.02 85.40 96.67 82.86 91.23 88.06 95.08 81.69 92.86 89.39
N 7 20 2 12 5 8 3 13 4 7
Y b % 5.98 14.60 333 17.14 8.77 11.94 4,92 18.31 7.14 10.61
X2 4.931 5.055 0.078 4.338 0.121
P 0.026 0.025 0.780 0.037 0.728
N 107 99 55 47 52 52 60 44 47 55
0 % 91.45 72.26 91.67 67.14 91.23 77.61 98.36 61.97 83.93 8333
N 10 38 5 23 5 15 1 27 9 1
v b % 8.55 27.74 8.33 32.86 8.77 22.39 1.64 38.03 16.07 16.67
X2 15.163 11.498 4.221 25.996 0.008
P 0.001 0.001 0.040 0.001 0.929

Lack of erosive lesions - 0, occurrence of erosive lesions > 1; UA - Lviv district, PL - Lublin district
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Table 4. Number (N) and Percentage (%) of patients with 0,1,2,3 BEWE
codes according to gender and place of residence

Code 0 Code 1 Code 2 Code 3
(N) (%) (N) (%) (N) (%) (N (%)

Female 34 5667 22 3667 4 666 0 0

Male 37 6491 16 2807 4 702 0 0

iy Total 71 6068 38 3248 8 684 0 0
district Ruralarea 34 6071 17 3037 5 892 0 0
Urban area 33 5410 25 4098 3 4.92 0 0

Total 67 5727 42 358 8 684 0 0

Female 23 3286 42 6000 5 714 0 0

Male 32 4776 32 4776 3 448 0 0

Lublin Total 55 4015 74 5401 8 584 0 0
district Ruralarea 31 4697 32 4848 3 455 0 0
Urbanarea 24 3381 42 5915 5 704 0 0

Total 55 4015 74 5401 8 584 0 0

3.33%, PL - 17.14%; p=0.025) and in VI sextant (UA - 8.33%,
PL - 32.86%; p=0.001) were statistically significant. In the
male group from Lviv district, these differences were only
observed in VI sextant (UA - 8.77%, PL - 22.39%; p=0.040).
Significant differences were only observed in the group of
patients living in urban areas and concerned IV (p=0.034),
V (p=0.037) and VI (p<0.001) sextants.

Table 4 presents the number and percentage of examined
patients in whom the erosive lesions were classified by codes
in compliance with BEWE index and according to the place
of residence and gender. The research took into consideration
the code defining the most advanced lesion on the tooth
surface. In Lublin district, code 0 occurred in 40.15% of
patients, code 1 in 54.01%, code 2 in 5.84%. In Lviv district,
code 0 occurred in 57.27% of patients, code 1 in 35.89%
and code 2 in 6.84%. In the course of examination, no most
advanced changes defined by code 3 were observed. The most
severe erosive lesions, defined by code 2, occurred in the male
group (7.02%) and in patients living in rural areas (8.92%) in
the Lviv district, and in the Lublin district in males (4.48%)
and in urban inhabitants (7.04%).

DISCUSSION

This is the first study investigating the problem of erosive
tooth wear among Polish and Ukrainian 18-year-old
adolescents. Nevertheless, in the literature, there are
numerous studies describing long-term observations
concerning tooth erosion in many regions of the world [4,
5, 6, 7, 8, 9, 10, 11]. The increasing frequency of erosion
occurrence makes it necessary to introduce a uniform,
standardised, international index suitable for evaluating
teeth surfaces in both individual patients and the whole
population [22, 23, 24]. For example, Norwegian researchers
assessed erosive lesions on teeth surfaces using 2 indices:
VEDE (Visual Erosion Dental Examination) and BEWE
(Basic Erosive Wear Examination). The greatest convergence
in observations (86%) concerned codes 0 and 3 (convergence
in 67%). Difficulties in assessment concerned initial erosive
lesions (30% convergence) and slightly advanced changes
(57% convergence) [25]. Similar observations can be found
in the study by Dixon et al., in which the research was also

conducted based on 2 indices: TWI (Tooth Wear Index) and
BEWE. BEWE index proved to be decidedly more sensitive
and specific [26]. Another study by Margaritis et al. presents
3 different indices used to assess erosive lesions: BEWE (Basic
Erosive Wear Examination), S-TWI (Simplified Tooth Wear
Index) and EV.I.D.E (Evaluating Index of Dental Erosion) [6].
However, the most popular and recently most recommended
by European Federation for Conservative Dentistry is the
BEWE index [27]. Research carried out among Greek
adolescents aged 14-16 years showed that the BEWE index
proved to be the most accurate in clinical evaluation among
the used indices, and indicated the presence of erosive lesions
in 58% of the examined patients [6]. Derry et al. noted the
occurrence of erosive lesions in maxillary incisors in 41% of
examined adolescents in the USA and 37% in the UK. In both
countries, erosive lesions were revealed in 42.2% of females
and 35.9 % of males. However, these differences were not
significant, and separately in the UK, erosive lesions were
observed in 45.1% of males and 31.1% of females but in the
USA amounted to 39.7% in males and 40.8% in females [7].
Long-term research by Dutch authors showed the occurrence
of erosive lesions in 32.3% of 12 - 13-year-olds examined.
It is worth emphasizing that a significant advancement of
erosive lesions, from 1.8% - 13.3%, was observed after 18
months of observations. There was a statistically significant
difference in the number of erosive lesions between the group
of girls and the group of boys [8]. Another study conducted
by the same authors revealed erosive lesions in 30.4% of
11-year-old children and in 44.2% of 15-year-old adolescents.
Advanced lesions involving the enamel and dentine were
observed in 1.8% of 11-year-olds, and in 23.8% of 15-year-old
adolescents [9]. Arnadéttir et al., who examined 15-year-olds
from Iceland exposed to dietary factors causing erosion,
reported the occurrence of erosion in 20% of those examined.
Initial lesions involving only the enamel occurred in 21.6%
of the examined, and the most advanced (involving enamel
and dentine of a few teeth with a visible chamber of the tooth)
in 5% of adolescents [10]. Holbrook et al., while assessing the
condition of teeth tissue using the BEWE index, concluded
that among 30.7% of the 15-year-olds examined, erosive
lesions occurred in 38.3% of boys and 22.7% of girls [28].
Bartlett et al. proved that the highest percentage of the
examined had code 0 - 42.9%, while for code 1 - 27.7%, code
2 - 26.1%, and code 3 - 3.3%, according to the BEWE [29].
Research concerning the frequency of occurrence of
erosive lesions among professional swimmers showed that
both in the control group and in the examined group changes
were observed in 17.56% of those examined - 10.15% in
the control group and 25.80% in professional swimmers
[30]. No differences were observed in the degrees of lesions
advancement with respect to gender or to the examined
group. Erosive lesions, regardless of location, were only
observed in the enamel, and no severe erosive lesions with
exposed dentine were observed in any of the patients.
Research by Kaczmarek et al. showed that among subjects
exposed to intrinsic and extrinsic acids, the most advanced
erosive lesions occurred in sextants IT and V [5]. However,
the presented study revealed the most frequent occurrence
of these changes in sextants VI and II in the Lublin district
and in sextants IT and IV in the Lviv district. The studies
conducted among dentistry students by the Ukrainian
researchers revealed the presence of dental erosive lesions in
4% of the patients [31], but the epidemiological study of Polish
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young adults revealed up to 42% with signs of dental erosions
[32]. Due to scarcity of studies in which the BEWE index was
used to assess dental erosion in borderland districts of Lublin
and Lviv, and the lack of any detailed analysis of this problem,
comparison with the presented study was difficult. However,
the authors believe that the BEWE index allows diagnosing
and determining the degree of advancement of erosive lesions
in clinical practice, and the reliable comparison between
cohorts of adolescents from neighbouring countries.

CONCLUSIONS

On the basis of the conducted study in Polish and Ukrainian
groups of adolescents aged 18 years and living in the
borderland, it can be stated that dental erosion is a problem
noticeable in both groups of cohorts, but with higher
prevalence in the Lublin district. The severity of erosive
tooth wear was localized only to the enamel (BEWE 1 and
2), but persons without erosion (BEWE 0) in all sextants were
more commonly found in the Lviv district.
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