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ORIGINAL ARTICLE

Dental erosion: a widespread condition nowadays? A cross-sectional
study among a group of adolescents in Norway
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Abstract

Objective. This study aimed to investigate the prevalence, distribution and severity of erosive wear in a group of 16—18-year-
olds in the western part of Norway. A second aim was to describe possible associations between caries experience,
socioeconomic background and origin of birth. Materials and methods. Adolescents (n=795) attending recall examinations
at Public Dental Service (PDS) clinics were also examined for dental erosive wear on index surfaces, using the Visual Erosion
Dental Examination scoring system (VEDE). Results. In total, 795 individuals were examined. Dental erosive wear was
diagnosed in 59% of the population (44% erosive wear in enamel only, 14% combination of enamel and dentine lesions, 1%
erosive wear in dentine only). The palatal surfaces of upper central incisors and occlusal surfaces of first lower molars were
affected the most (33% and 48% of all surfaces, respectively). Cuppings on molars were registered in 66% of the individuals
with erosive wear. Erosive wear was significantly more prevalent among men (63%) than women (55%) (p = 0.018).
Conclusions. There were no significant associations between dental erosive wear and caries experience, socioeconomic

background or origin of birth.
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Introduction

Dental erosive wear is a common clinical finding
among children and adolescents. Increasing interest
has been observed among the public, dental practi-
tioners and researchers recently. The decline in caries
prevalence in western countries [1,2] may have chan-
ged the focus and interest of the public on to dental
erosive wear. This could explain why many dentists
report that dental erosive wear is more prevalent today
than 10-15 years ago [3].

Epidemiological studies on dental erosive wear are
common. These have been conducted worldwide and
show a wide range of prevalence [4]. In Sweden, the
prevalence of dentine erosive wear has been reported
to be 11.9% among 13—-14 year-olds and 22.3% in 18-
19 year-olds [5]. In the Netherlands, the prevalence of
dentine erosive wear was 11.2% in 15 year-olds [6].
Higher values were found by Bardsley et al. [7], who
reported that 53% of 14 year-old children in North
West England had dental erosive wear extending into

dentine. The corresponding value for 18 year-olds in
Norway was 38% [8].

Prevalence studies are necessary to predict future
needs for prevention, treatment and assessment of
progression, as well as to stipulate resources required
to handle erosive lesions in young people. Even though
high prevalence of dental erosive wear has been reported
in the literature [4,9,10], only a few studies have
recorded the severities of the lesions or described the
scoring systems used [11]. In order to identify indivi-
duals at risk for dental erosive wear and for adequate
prevention and optimal treatmentneed to be assessed, it
is valuable to consider at what age the signs of erosive
wear are clearly visible. Furthermore, it is important to
ascertain whether caries is a risk indicator for dental
erosion. So far, there are conflicting reports on the
association between caries and dental erosion
[8,10,12,13]. Studies have also tried to identify patients
at risk of developing dental erosions by adjusting
for socioeconomic status and origin of birth. The results
are inconclusive, but any tendency linking dental
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erosions and socioeconomic status or origin of birth
cannot be verified [6,8,10,14,15].

The aim of the present study was, therefore, to inves-
tigate the prevalence, distribution and severity grades of
dental erosive wear among 16-, 17- and 18-year old
adolescents in the western part of Norway. Further-
more, we wished to describe possible associations
between dental erosive wear and caries experience,
socioeconomic level and origin of birth within this
group.

Materials and methods

The study was conducted at five randomly selected
Public Dental Service (PDS) clinics in Rogaland, a
county in western Norway. All 16-, 17- and 18-year-
olds scheduled for recall examinations from February
to October 2012 were invited to participate.

Calibration

The clinicians attending the PDS clinics were cali-
brated during two sessions prior to examining the
participants. The clinicians scored erosive wear accord-
ing to the Visual Erosion Dental Examination (VEDE)
scoring system with the following criteria: score 0: No
erosion; score 1: Initial loss of enamel, no dentine
exposed; score 2: Pronounced loss of enamel, no den-
tine exposed; score 3: Exposure of dentine, <1/3 of the
surface involved; score 4: 1/3-2/3 of the dentine
exposed; score 5: >2/3 of dentine exposed [16]. In
addition to registration of erosive wear by surface level,
cuppings on the upper and lower molars were also
registered and graded following these criteria: score
1: Initial loss of enamel, no dentine exposed; score 2:
Pronounced loss of enamel, no dentine exposed; score
3: Exposure of dentine. Clinicians who were uncertain
about the severity of the lesions were instructed always
to register the lower score. When the tooth surface
showed signs of attrition, was covered by a filling or
an orthodontic device or was impossible to examine, the
surface was excluded from the calculations.

In the first calibration session, 74 intra-oral photo-
graphs of tooth surfaces with and without erosive
lesions were used. This session was repeated after
14 days, in the same room and under identical lighting
conditions. The second calibration session was per-
formed on randomly selected adolescents aged 16-, 17-
and 18 (n=17). They were examined by all clinicians
using the VEDE system. The examination was repeated
after 14 days on 15 of the adolescents. Inter- and intra-
examiner values for both sessions were calculated
and expressed by weighted Cohen’s kappa (k).

Chinical examination

After the calibration sessions, the eight participating
clinicians examined the 795 adolescents in fully

equipped dental clinics using plane mouth mirrors,
probes and standard lightning. Twenty surfaces on
14 teeth were selected as index surfaces. These were
the occlusal surfaces of the upper and lower first and
second molars and the labial and palatal surfaces of
the upper incisors and canines. The teeth were dried
by compressed air and cotton rolls were used to isolate
the teeth.

Caries experience, measured as DMFT (decayed,
missed due to caries and filled teeth) at the time of
examination, was based on oral inspections and BWs,
and were collected from each participant’s dental
record. Surfaces were defined as decayed if the car-
ious lesions extended into dentine (D;_sMFT).

Prior to the clinical examination, the participants
answered a questionnaire. The socioeconomic status
of the participants was determined by the parents’
level of education: 12 years or more was defined as
high education (one or both parents completed col-
lege or university education), and less than 12 years of
school was defined as low level of education (both
parents completed elementary or high school) [17].
National background was recorded according to the
participants’ country of birth and dichotomized into
western origin and non-western origin. Non-western
origin included Asia, Africa, South America, Central
America and Eastern Europe [16].

Statistical analysis

The statistical analyses were performed using the
Statistical Package for the Social Sciences (IBM
SPSS Statistics, Inc. Chicago, IL, version 20). The
absolute frequencies and proportions were obtained
for data analysis (descriptive) and bivariate analysis
(Chi-square) was used for testing possible associa-
tions between the variables. The level of significance
was set at 5%. Calculation of weighted kappa (k) was
undertaken using a spreadsheet software (Microsoft
Excel 2010). Cohen’s kappa was rated as suggested by
Altman [18]: <0.40; 0.41-0.60; 0.61-0.80; 0.81-1.0.

Ethical considerations

The study was approved by the local Regional
Committee for Medical Research Ethics and The
Norwegian Social Science Data Services (2011/
1602/REK). Written, informed consent was obtained
from all participants.

Results

The mean inrer-examiner agreement value (k) for the
eight examiners at the surface level in the photo
calibration session was 0.73 (range = 0.53-0.92)
and mean intra-examiner agreement was 0.73
(range = 0.55-0.92), both indicating good agreement
[18]. The mean inter-examiner agreement (k,) on the
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Figure 1. Percentage distribution of adolescents (n = 795): no
erosion, enamel erosion only, dentine erosion only and both enamel
and dentine erosion.

clinical examinations was 0.55 (range = 0.30-0.79),
while the mean ntra-examiner agreement was
0.46 (range = 0.30-0.70), both indicating moderate
agreement. One of the clinicians was excluded prior to
the onset of the study due to unacceptably low nzer-
examiner agreement for the clinical examinations
(kw = 0.007).

Of all adolescents invited to participate in the study
(n = 846), 795 (94%) accepted and 52% (n = 411)
were women. Erosive lesions were found in 59%
(n = 469) of the adolescents (Figure 1). There was
no significant difference in the prevalence of dental
erosion in the three age groups (Figure 2). Of those
with dental erosive wear, 10% had only one affected
surface. The distribution of erosive lesions among the
adolescents is shown in Figure 3 and Table 1. Molars
had more frequent dentine lesions (23%, n = 108)
than anterior teeth (0.4%, n = 2). When calculating at
the surface level, dental erosive wear was most fre-
quently observed on the palatal surfaces of upper
central incisors (33%) and on the occlusal surfaces
of lower first molars (50% on the lower left molar,
45% on the right). Of the 2015 surfaces affected with
enamel lesions only (cuppings not included), 70%
were registered as score 1 and 30% as score 2.

At the individual level, 32% (n = 253) of the palatal
surfaces of the upper central incisors were affected
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and 52% (n=415) had erosive lesions on the occlusal
surface of the first lower molar.

Cuppings on molars were found in 66% (n=308) of
the 469 individuals with erosive wear. Of these, 24%
(n = 112) had at least one cupping extending into
dentine. Dentine cuppings only were found in 12%
(n = 54) of cases. The total number of occlusal
surfaces on first molars in the material was 3106.
Of these, 19% (n = 602) were registered with cup-
pings. The lower left molar was most frequently
affected (46%, n = 276), followed by the lower right
molar (39%, n = 233).

The prevalence of dental erosive wear was signifi-
cantly lower in women than in men (55% vs 63%,
p = 0.018). Erosive wear extending into dentine was
also significantly more prevalent among male partici-
pants (19% vs 11%, p = 0.012). Cuppings on molars
were found in 70% (n = 169) of the men and in 62%
(n = 139) of the women (p = 0.067). Men had
significantly more cuppings extending into dentine
(28% vs 19%, p = 0.044).

Mean DMFT for 16-, 17- and 18-year-olds was
2.93, 4.03 and 4.10, respectively (p = 0.025). No
caries experience (DMFT = 0) was registered in
22%. Nine per cent (n=73) had neither dental erosive
wear nor caries experience. The combination of ero-
sion and caries in the dentition was found in 46%
(n=7366) of cases and was not significantly different in
male compared with female participants (49% vs
43%).

The prevalence of erosive wear was 59%, in ado-
lescents both with and without caries experience.
Considering dentine lesions, the distribution was
similar: 15% (n = 94) of those with caries experience
and 14% (n = 24) of those without had erosive lesions
extended into dentine (p = 0.610). Low socioeco-
nomic status was found in 30% of the population
and 6% were of non-western origin. When consider-
ing socioeconomic status in relation to distribution

m Dentine lesions
0 Enamel and dentine lesions

m Enamel lesions

18 year-olds

n=142

Figure 2. The distribution of the adolescents with erosion according to year of birth (n = 469).
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Figure 3. Percentage of affected index surfaces with enamel and dentine lesions (o0, occlusal surface; b, buccal surface; pl, palatal surface).

of dental erosive wear on tooth-level, no statistical
significance was detected (incisors; p = 0.945, molars;
p = 0.846). No significant association was found
between dental erosive wear in general and
socioeconomic status or origin of birth.

Discussion

The prevalence of dental erosive wear in the present
study was high compared with values reported from
Nordic countries [8,19,20]. The prevalence of den-
tine lesions was lower than results from a similar study
from Norway [8] and Sweden [5], but higher than
reported from Iceland (5.5%) among 15 year-olds
[20] and among 12-17 year-olds from Denmark
(0.2%) [19]. Studies from other countries have found
the prevalence of dentine lesions in young adults
range from 8.7-53% [7,14,21,22].

Clinicians seem to feel that erosive lesions are more
frequent today [3]. A lifestyle involving high con-
sumption of acidic soft drinks is considered a risk
for development of dental erosions. The expenditure
of acidic drinks per household in Norway has
increased by 37% from 1992 to 2009 when adjusted
for consumer price index [23,24]. Data from Den-
mark, Norway and the Netherlands indicate that
adolescents tend to increase their consumption of
acidic soft drinks with increasing age [25]. The dif-
ferent prevalence found in the present study com-
pared with the study from the eastern part of Norway

[8], which used the same calibration method and
scoring system, may indicate variations in different
parts of the country, as is the case of dental caries
prevalence. Bartlett et al. [26] identified residence in
rural areas as an important risk factor for tooth wear: a
higher presence of dental erosive wear was found in
the present study conducted in a rural area compared
to the study reported from the capital of Norway [8].
Another important factor is the time span between the
studies: the prevalence study among 18 year-olds was
conducted in 2008 [8], 4 years before the data
collection of the present study.

Another important issue is the number of exam-
iners involved in the study. In a population with a
higher frequency of initial enamel lesions than more
severe lesions, as is the case in the present study,
greater variation between clinicians is expected,
thereby increasing uncertainties about the recordings.
Clinicians find it more difficult to record the initial
lesions. This impression is supported by studies that
have shown lower examiner agreement for initial
lesions [27]. Larsen et al. [28] also pointed out that
the clinicians had difficulties registering the junction
between intact enamel and enamel lesions.

In most of the studies on prevalence of dental
erosions only one examiner was used [5,8,20]. The
examiners in these studies were calibrated, but the
calibrations system was usually not described [5,20].
A pre-requisite for including many examiners in an
epidemiological study is that they are calibrated prior

Table I. Number of affected surfaces in those with enamel lesions only, dentine lesions only and those with enamel and dentine lesions

(n = 469).

1 or 2 surfaces affected

3 or 4 surfaces affected

5 or more surfaces affected Total (n = 469)

153 (44%)
9 (100%)
12 (11%)

Only enamel erosion
Only dentine erosion

Enamel and dentine erosion

61 (17%)

20 (18%)

137 (39%) 351 (100%)
0 9 (100%)
77 (71%) 109 (100%)




to commencing data collection. This is important, not
only to reduce variations between the examiners, but
also so they are familiar with the grading system in
use.

In this study, the calibrations were performed on
pictures of tooth surfaces with and without erosive
lesions, in addition to clinical examination of the
adolescents. The mean kappa values for the involved
clinicians indicated moderate agreement [18]. One of
the clinicians had kappa values significantly lower than
the other eight clinicians and was therefore excluded.
In addition to the thorough calibration of the exam-
iners, other measures were taken to limit bias and over-
registration. The clinicians were encouraged to register
only on selected index teeth, as well as to use the lower
erosion score when in doubt. A ‘full mouth recording’
is time-consuming and may decrease the accuracy of a
grading system as well as the diagnosis of dental erosive
wear [29]. Therefore, in the present study, index teeth
and surfaces were selected based on earlier ‘full mouth
recording’ studies among adolescents [15,22,28,30].
The studies demonstrated the highest prevalence of
dental erosion on the occlusal surfaces of molars and
the labial and palatal surfaces of maxillary anterior
teeth.

It was considered important to distinguish between
erosive wear and wear assumed to be purely attrition/
abrasion and, therefore, only palatal, labial and occlu-
sal surfaces were assessed. Incisal surfaces of front-
teeth, supposed to be influenced by attrition/abrasion,
were thus excluded.

There were several reasons for the choice of study
group. At the age of 16, 17 and 18 years, the selected
index teeth have been present and exposed to erosive
challenges for several years. In young people, there is a
higher probability of finding surfaces exposed to
erosive challenge only, as attrition and abrasion are
less compared with older individuals [31]. Further-
more, in Norway young people are offered free of
charge examination at the PDS clinics, which facil-
itates participation: of 924 individuals scheduled for
recall examination, 847 attended the examination at
the PDHS clinics. Due to the high response rate
(94%), the likelihood of non-response bias is low
[18] and, therefore, the material is considered to be
representative.

Several reports have documented men to have a
higher prevalence of dental erosive wear than women
[7,8,10,14,15,20—22] and several reasons for this dif-
ference can be imagined. Women are known to have
thicker enamel [32]. According to Bardsley et al. [7],
other factors such as greater muscle mass and biting
force could contribute toincreased risk of dental erosive
wear among men [7]. A previous study has also shown
that the consumption of soft drinks is higher and more
frequent in young men than in young women [5]. On
the other hand, it has been shown that girls tend to
consume more fruit and juices [33].
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Dental erosive wear appeared most frequently on the
palatal surfaces of the upper central incisors and the
occlusal surfaces of the lower first molars. This is
supported by the findings from other epidemiological
studies [15,21] and is probably due to the pattern of
eruption. These teeth are the first permanent teeth to
erupt and are, therefore, exposed to erosive challenges
forlonger [6]. The high prevalence of erosive lesions on
mandibular first molars has also been found in other
studies [8,20,21]. In addition to being the first perma-
nent teeth to erupt, this may be partly explained by the
thinner enamel in the lower molars than in the upper
ones. The enamel is also thinner in the first molar
compared with the second and third molars [32].
Friction with the tongue on the palatal surfaces of the
upper central incisors has also been suggested to play an
important role [34], as well as the presence of a thinner
pellicle [35]. The reason why the maxillary central
incisors are more often affected than the lateral incisors
might be the later eruption of the laterals.

The assumption that the first signs of dental erosive
wear appear on the lower first molar is supported by
the fact that two thirds of the adolescents had erosive
lesions on the molars only. A similar conclusion was
drawn in a cross-sectional and longitudinal investiga-
tion on study models, where the authors concluded
that the lower first molars may be the site of the initial
onset of dental erosion [30]. As has been described
earlier, the enamel cap area in the first molars has thin
enamel [32]. Our study showed a prevalence of
cuppings of over 60%, which is in accordance with
findings in a similar study [8].

No differences in prevalence of dental erosions
between age groups were revealed in the present
study. This is in accordance with the findings of
Larsen et al. [28], who studied the same age groups,
but is in contrast with the results from two other
studies [5,36]. Nunn et al. [36] found that 42%
and 56% of palatal surfaces on upper central incisors
had dental erosions in 11-14 year-olds and 15—
18 year-olds, respectively. Hasselkvist et al. [5] found
a higher prevalence of severe erosion extending into
dentine in a group of 18-19 year-olds (22.3%) com-
pared with 13—14 year-olds (11.9%). In the first study
the difference was not very obvious and in both
studies the age span was greater than in the present
investigation and that of Larsen et al. [28], which
could explain the differences in the results.

Progression of dental erosive wear of 12% and 26%
was demonstrated in adolescents from 12 years to
14 years and from 12 years to 15 years, respectively
[6,14]. Rodriguez et al. [37] concluded that tooth
wear progression in 63 examined participants with a
mean age of 39.1 years was relatively slow, 78% of the
participants showed median wear <15 um over a
6-month period. Even though longitudinal data
remain sparse, the available studies suggest that,
with increasing age, lesion progression increases.



528 F. B. Sovik et al.

Dental erosive wear and caries experience were
registered in approximately half of the population
studied. It has been shown that frequent consumption
of sugary soft drinks is a habit often related to high
caries experience [38] and is assumed to have erosive
potential. No association between dental erosion and
caries experience was found in the present study.
Previous studies have presented conflicting results.
Dugmore and Rock et al. [10] found a significant
association between dental erosions and caries expe-
rience in 12 year-olds in the UK. Mulic et al. [8] also
showed this association in 18 year-old adolescents in
Norway. Although the intake of sugary soft drinks
might be a pre-disposing factor for both, dental erosive
wear and caries have different sites of predilection and
the mechanisms of development are different [39].

The present study neither showed any significant
relations between dental erosive wear and socioeco-
nomic background nor associations with birth origin,
which is in accordance with other studies [1,8,20].
There are studies that demonstrate a higher preva-
lence of dental erosive wear in groups with lower
socioeconomic status [14,22] and also in groups
with higher socioeconomic status [15] and there are
studies which show associations with origin of birth
[10,14]. Van Rijkom et al. [15] and Truin et al. [1]
have speculated that high prevalence of dental ero-
sions in groups with higher socioeconomic status may
be due to more frequent tooth brushing, hence less
dental plaque, making tooth surfaces more suscepti-
ble to acidic attack. Bardolia et al. [21] confirmed
frequent tooth brushing to be a positive predictor for
development of dental erosive wear. However, a
recent study revealed that adolescents with dental
erosive wear tend to brush their teeth less often and
for a shorter period of time than adolescents without
erosion [40].

The prevalence of dental erosive wear was found to
be high among the 16-18 year-olds included in this
study. The majority of the lesions were confined to
enamel, illustrating that these were initial stage lesions.
Although recording small lesions entails uncertainty, it
is still important to record them to initiate preventive
measures and to predict future treatment need.

Acknowledgements

The authors would like to thank the participants in the
study, the clinicians and the Public Dental Service
(PDS) of Rogaland for co-operation during the study
period. The authors would also like to thank Professor
Leiv Sandvik for statistical advice and comments to
the manuscript.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are responsible
for the content and writing of the paper.

References

[1] Truin GJ, Van Rijkom HM, Mulder J, Van’t Hof MA. Caries
trends 1996-2002 among 6- and 12-year-old children and
erosive wear prevalence among 12-year-old children in The
Hague. Caries Res 2005;39:2-8.

[2] Do LG. Distribution of caries in children: variations between

and within populations. J Dent Res 2012;91:536—43.

Mulic A, Vidnes-Kopperud S, Skaare AB, Tveit AB,

Young A. Opinions on dental erosive lesions, knowledge of

diagnosis, and treatment strategies among Norwegian den-

tists: a questionnaire survey. Int ] Dent 2012;2012:716396.

[4] Jaeggi T, Lussi A. Prevalence, incidence and distribution of
erosion. Monogr Oral Sci 2006;20:44—65.

[5] Hasselkvist A, Johansson A, Johansson AK. Dental erosion

and soft drink consumption in Swedish children and adoles-

cents and the development of a simplified erosion partial
recording system. Swed Dent J 2010;34:187-95.

El Aidi H, Bronkhorst EM, Huysmans MC, Truin GJ.

Dynamics of tooth erosion in adolescents: a 3-year longitu-

dinal study. ] Dent 2010;38:131-7.

Bardsley PF, Taylor S, Milosevic A. Epidemiological studies of

tooth wear and dental erosion in 14-year-old children in North

West England. Part 1: the relationship with water fluoridation

and social deprivation. Br Dent ] 2004;197:413-16.

Mulic A, Tveit AB, Skaare AB. Prevalence and severity of

dental erosive wear among a group of Norwegian 18-year--

olds. Acta Odontol Scand 2013;71:475-81.

El Aidi H, Bronkhorst EM, Truin GJ. A longitudinal study of

tooth erosion in adolescents. ] Dent Res 2008;87:731-5.

[10] Dugmore CR, Rock WP. The prevalence of tooth erosion in
12-year-old children. Br Dent J 2004;196:279-82.

[11] Bardsley PF. The evolution of tooth wear indices. Clin Oral
Investig 2008;12:S15-19.

[12] Huew R, Waterhouse P, Moynihan P, Kometa S, Maguire A.
Dental caries and its association with diet and dental erosion
in Libyan schoolchildren. Int J Paediatr Dent 2012;22:68-76.

[13] Auad SM, Waterhouse PJ, Nunn JH, Moynihan PJ. Dental
caries and its association with sociodemographics, erosion,
and diet in schoolchildren from southeast Brazil. Pediatr Dent
2009;31:229-35.

[14] Dugmore CR, Rock WP. The progression of tooth erosion in a
cohort of adolescents of mixed ethnicity. Int J Paediatr Dent
2003;13:295-303.

[15] Van Rijkom HM, Truin GJ, Frencken JE, Konig KG,
Van ’t Hof MA, Bronkhorst EM, et al. Prevalence, distribu-
tion and background variables of smooth-bordered tooth wear
in teenagers in the hague, the Netherlands. Caries Res 2002;
36:147-54.

[16] Vassenden E, Bjertnaes S, Hauge I. Children and adolescents
with immigrant background: current statistics: Statistics
Norway. Oslo, Norway: Statistisk sentralbyré; 2000. Available
online at http://www.ssb.no/a/histstat/bu/bu_2000.pdf. Last
accessed 2013.10.01.

[17] Wigen TI, Wang NJ. Caries and background factors in Nor-
wegian and immigrant 5-year-old children. Community Dent
Oral Epidemiol 2010;38:19-28.

[18] Altman DG. Practical statistics for medical research. London:
Chapman & Hall; 1991.

[19] EsmarkL.Theincidence oftootherosioninagroupof12-17year
old Danish adolescents. Tandlaegebladet 2009;113:662-5.

[20] ArnadottirIB, Holbrook WP, Eggertsson H, Gudmundsdottir H,
Jonsson SH, Gudlaugsson JO, et al. Prevalence of dental erosion
in children: a national survey. Community Dent Oral Epidemiol
2010;38:521-6.

[21] Bardolia P, Burnside G, Ashcroft A, Milosevic A,
Goodfellow SA, Rolfe EA, et al. Prevalence and risk indicators
of erosion in thirteen- to fourteen-year-olds on the Isle of
Man. Caries Res 2010;44:165-8.

3

—

(6

—_

(7

—

8

[}

[9

—


www.ncbi.nlm.nih.gov/pubmed/15591728?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15591728?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15591728?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15591728?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22223436?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22223436?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22927855?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22927855?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22927855?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16687884?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16687884?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21306084?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21306084?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21306084?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21306084?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19799959?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19799959?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15475904?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15475904?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15475904?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15475904?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22762481?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22762481?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22762481?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18650543?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18650543?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15017417?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15017417?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18228055?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21831127?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21831127?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19552228?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19552228?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19552228?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12924985?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12924985?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12037373?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12037373?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12037373?dopt=Abstract
http://www.ssb.no/a/histstat/bu/bu_2000.pdf
www.ncbi.nlm.nih.gov/pubmed/19845710?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19845710?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20690934?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20690934?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20453505?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20453505?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20453505?dopt=Abstract

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

Al-Dlaigan YH, Shaw L, Smith A. Dental erosion in a group
of British 14-year-old, school children. Part I: prevalence and
influence of differing socioeconomic backgrounds. Br Dent J
2001;190:145-9.

Statistics Norway. Survey of consumer expenditure. Oslo,
Norway: Statistics Norway: 2010. Available online at http://
www.ssb.no/a/english/kortnavn/fbu_en/tab-2010-06—09-02—
en.html. Last accessed 2013.10.01.

Statistics Norway. Weekly statistics. Oslo, Norway: Statistisk
sentralbyrd; 1994. Available online at http://www.ssb.no/a/
histstat/us/us_199412.pdf. Last accessed 2013.10.01.
Bryggeriforeningen. Leeskedrikke 2006, tal fra Bryggerifore-
ningen: Bryggeriforeningen. 2006. Available online at http:/
dev-bryggeriforeningen.dk/doc/publikationer/Tal_ILask06.pdf.
Last accessed 2013.10.01.

Bartlett 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.
J Dent 2013;41:1007-13.

Mulic A, Tveit AB, Wang NJ, Hove LH, Espelid I,
Skaare AB. Reliability of two clinical scoring systems for
dental erosive wear. Caries Res 2010;44:294-9.

Larsen MJ, Poulsen S, Hansen 1. Erosion of the teeth: prev-
alence and distribution in a group of Danish school children.
Eur J Paediatr Dent 2005;6:44-7.

Young A, Amaechi BT, Dugmore C, Holbrook P, Nunn J,
Schiffner U, et al. Current erosion indices—flawed or valid?
Summary. Clin Oral Investig 2008;12:S59-63.

Ganss C, Klimek J, Giese K. Dental erosion in children and
adolescents—a cross-sectional and longitudinal investigation

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]
(40]

Dental erosion; prevalence and severity 529
using study models. Community Dent Oral Epidemiol 2001;
29:264-71.

Van’t Spijker A, Rodriguez JM, Kreulen CM, Bronkhorst EM,
Bartlett DW, Creugers NH. Prevalence of tooth wear in adults.
Int J Prosthodont 2009;22:35-42.

Smith TM, Olejniczak AJ, Reid D], Ferrell R], Hublin JJ.
Modern human molar enamel thickness and enamel-dentine
junction shape. Arch Oral Biol 2006;51:974-95.

Bere E, Brug J, Klepp KI. Why do boys eat less fruit and
vegetables than girls? Public Health Nutr 2008;11:321-5.
Gregg T, Mace S, West NX, Addy M. A study i vitro of the
abrasive effect of the tongue on enamel and dentine softened
by acid erosion. Caries Res 2004;38:557—-60.

Amaechi BT, Higham SM, Edgar WM, Milosevic A. Thick-
ness of acquired salivary pellicle as a determinant of the sites of
dental erosion. J Dent Res 1999;78:1821-8.

Nunn JH, Gordon PH, Morris AJ, Pine CM, Walker A.
Dental erosion — changing prevalence? A review of British
National childrens’ surveys. Int J Paediatr Dent 2003;13:
98-105.

Rodriguez JM, Austin RS, Bartlett DW. In vivo measure-
ments of tooth wear over 12 months. Caries Res 2012;46:
9-15.

Kleemola-Kujala E, Rasanen L. Dietary pattern of Finnish
children with low high caries experience. Community Dent
Oral Epidemiol 1979;7:199-205.

Moss SJ. Dental erosion. Int Dent J 1998;48:529-39.

Mulic A, Skudutyte-Rysstad R, Tveit AB, Skaare AB. Risk
indicators for dental erosive wear among 18-yr-old subjects in
Oslo, Norway. Eur J Oral Sci 2012;120:531-8.


www.ncbi.nlm.nih.gov/pubmed/11236918?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11236918?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11236918?dopt=Abstract
http://www.ssb.no/a/english/kortnavn/fbu_en/tab&ndash;2010&ndash;06&ndash;09&ndash;02&ndash;en.html
http://www.ssb.no/a/english/kortnavn/fbu_en/tab&ndash;2010&ndash;06&ndash;09&ndash;02&ndash;en.html
http://www.ssb.no/a/english/kortnavn/fbu_en/tab&ndash;2010&ndash;06&ndash;09&ndash;02&ndash;en.html
http://www.ssb.no/a/histstat/us/us_199412.pdf
http://www.ssb.no/a/histstat/us/us_199412.pdf
http://dev&ndash;bryggeriforeningen.dk/doc/publikationer/Tal_Lask06.pdf
http://dev&ndash;bryggeriforeningen.dk/doc/publikationer/Tal_Lask06.pdf
www.ncbi.nlm.nih.gov/pubmed/24004965?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/24004965?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20516691?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20516691?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15839833?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15839833?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18228058?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18228058?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11515640?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11515640?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11515640?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19260425?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16814245?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16814245?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17666125?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17666125?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15528911?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15528911?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15528911?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10598912?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10598912?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10598912?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12605627?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12605627?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12605627?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22156738?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22156738?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/293238?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/293238?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23167470?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23167470?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23167470?dopt=Abstract

	Abstract
	Introduction
	Materials and methods
	Calibration
	Clinical examination
	Statistical analysis
	Ethical considerations

	Results
	Discussion
	Acknowledgements
	Declaration of interest
	References

