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Obijectives: To assess the prevalence of dental erosion in a sample of 13- and 14-year-
old Brazilian schoolchildren and o assess the relationship of dental erosion and socio-
demographic characteristics. Methods: A convenience sample of 458 children (190
boys and 268 girls) from 14 schoois in Trés Coragles, south east Brazil, was examined.
Socio-demographic data were collected by self-completion questiohnaires. Results:
Dental erosion was cbserved in 34.1% of subjects, involving enameat only and showing a
symmetrical distribution. The palatal surfaces of the upper incisors were the most commonly
affected surfaces. Erosion experience was higher in boys; pupils from Government funded
schools: those resident in rural areas and those from the high ecohomic class, but none
of these were statistically significant. Conclusion: These data are the first to show that
in a cohort of 13-14-year old Brazilian schooichiidren, approximately one third of those
examined showed.mild erosion, requiring clinical preventive counseliing. No statistically
significant association was observed between erosion, gender and socioeconomic

factors.
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There is growing concern that the prevalence of dental
etosion is increasing, especially amongst children and
adolescents. In 1993, the first Natiopal Survey to in-
clude the assessment of dental erosion in children was
developed in the UK. This showed over 30% of the
14-year-olds examined had erosion affecting the palatal
surfaces of the upper incisors’. Data from epidemiologi-
cal studies in several countries and other UK National
Surveys show wide-ranging prevalence figures™. A
probable reason contributing to this is the absence of a
unified approach to assessment of dental erosion. Dif-
ferent indices and criteria have been used to assess the
non-caricus loss of dental tssue, with some workers
reporting the assessment of dental erosion™! whilst
others assessed tooth wear' ',

To achieve a better understanding about the
erosive process, it Is important o have information
about its occurrence worldwide. However, most of the
prevalence data come from European countries with

only one study reporting prevalence data (in 12-year-
old children) for dental erosion in Brazil'. In addition
to the paucity of world-wide data on the prevalence of
etosion, it is unclear how erosion may vary according
to socio-demographic factors.

In view of this, the aims of the study were to
determine the point prevalence of dental erosion in
a sample of 13-14-year-old Brazilian schoolchildren
and assess the relationship of dental erosion to socio-
demographic characteristics. The objectives were o
undertake a clinical study, using standardised criteria, of
a group of 13-14-year-olds and gather informaton, by
means of a questdonnalre on socio-demographic factors
thought likely w affect dental erosion.

Materials and methods

Ethical approval was obuained from the Ethics
Committee of the Federal University of Migas Gerais
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in Brazil. This cross-sectional observational study was
conducted in the city of Trés Coracdes, south east
Brazil. The city has a population of 65,291 inhabitants
and the majority (58,419) live in urban areas'. All 14
{12 public and 2 priv'tte) schools with children in the
target age agreed to participate. In Brazil, private schools
require the payment of fees, whilst Govemmenr-ﬁmded
schools do not. Of the 12 Government-funded schools,
rwo wete located rurally, and the rcmzundcr located in
an urban environment.

Consent and inclusion criteria

Explanatory information letters and consent forms were
sent to all prospective subjects and their parents/guard-
ians. Schoolchildren were included in the study if they
were aged 13 and 14 years, but not yet 15 years of age
and registered at a public of private school, if they were
present on the day of the proposed dental examination
and provided written consent from their parents/guard-
ians to participate. This provided a non-randomised
convenience sample.

Sample size

The sample size calculation was based on a 52% preva-
lence of dental erosion among 11-14-year-olds in the
United Kingdom' because no Brazilian data were avail-
able at the time of the study design. It was estimated
that a sample size of 500 students would give 80%
power to the study, with a standard error of 2.24 (95%
€1 45.6-54.4) in estmating a 50% prevalence of erosion
amongst Brazilian children.

Data collection

The socio-demographic charactesistics of the study
sample were collected through two questionnaires
which were completed by the schoolchildren and their
parents/ guardians. Standard instructions were given to
all subjects before they responded to the questionnaire,
which they undertoolk in school during the school-day.
The questionnaire completed by the parents/guardians
provided information about the parents’ educational
level and families’ economiic profile. This was sent to
the homes of all prospective subjects and was returned
to school by the child. The Brazilian Association of
Research Institutes' has stratified the categories of the
education system'” within the Brazilian Economic Clas-
sification Criteria (CCEB).

In relation to the economic status and according
to CCEB criteria, the families were categorised using
Brazilian criteria for assessing economic status'(’. This
uses seven economic classes: Al, A2, B1, B2, C, D, and
E {from the highest to the lowest respectively). For the
purpose of this study, classes Al ro B2 inclusively were
combined to represent ‘high’ economic class, class C

was defined as ‘middle’ class and classes D and E were
combined to represent the low’ economic class®™.

Oral examinations

Dental examinations wete undertaken between October
and December 2003 by one examiner (SMA), calibrated
previously by an experienced examiner (JHN) and were
performed at participating schools in a room whilst
seated in front of the examiner who wore a head-
mounted light, To facilitate this, the relevant tooth
surfaces were dried wsing sterile gauze and cotron wool
and examination was accomplished using sterile plain
dental mirrors and a sterile probe, which was used to
remove food debris only.

Data were recorded by a trained assistant. As seen in
Figure 1, the prevalence of dental erosion was determined
using a previously validated index from the oral health
component of the National Diet and Nutrition Sugvey
(NDNS)''. This index assessed the labial and palatal
surfaces of the upper incisors and the occlusal surfaces
of the first permanent molass (Table 7).

Reproducibility

To assess intra-exarniner agreement, 49 (10%) randomly
selected children wete examined both at the start and
the end of the examination session, with an interval
of at least two houts between the examinations. The
examiner was blind to subjects to be examined in dupli-
cate. Additionally, to assess inter-examiner agreement,
clinical intra-oral photographs were obtained from 66
(1 4%) randomly selected subjects. These were scored for
etosion by the principal researcher (SMA) and also by a
second more experienced examiner (JHIN). The level of
both intra- and inter-examiner agreement was measured
using the Cohen’s Kappa statistic’®.

Statistical analysis

The prevalence of erosion was calculated as the pro-
porttion of subjects, dental surfaces, groups of teeth,
depth and area affected. Associations berween dental
erosion and socio-demographic variables were tested
through a process of bivariate analysis, using the exact
versions of the non-parametric tests Chi-square, Fish-
er’s and Linear Association. Odds ratio (OR) and 95%
Confidence Intervals (CI) were calculated for 2x2 tables.
Only two-sided stadstical tests were used. The statistica)
significance level was set at 5%.

Results

Response rate

Written consents were obtained from 547 out of 1,120
pupils (48.8%). Of these, two had left school, 15 de-
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Code Depth Area of Burface Affected
0 Normal Normal
1 Enamei only Less than one third of surface involved
2 Enramet and deniine One third up to two thirds of surface
involved
3 Enamel, dentine and pulp Two thirgs or more of surface involved
9 Assessment cannot be Assessment cannot be made
made

Figure 1. The criteria used to assess dental erosion™

PROPORTION

E SAMPLE]

O BOPRE

ECONOMIC CLASS

Figure 2. The proportion of subjects categorised by the economic class comparad to the Brazilian
National Data {IBOPE), according to the CCEB (Brazilian Economic Classification Criteria)

Table 1 The number of examined labial and patatal surfaces and number and (%) of surfaces with erosion affecting the upper

permanent incisors.

Upper Incisor
(tooth number)

Tooth Surfaces

Labial Palatal
Number examined  Number with % with erosion  Number examined  Number with % with erosion
erosion erosion
Left iateral (22) 409 12 2.0 454 103 227
Left central (21) 408 52 12.8 453 150 33.1
Right central {11) 405 51 12.6 451 148 32.8
Right lateral {12) 408 14 34 455 105 23.1
TOTAL 1628 129 7.9 1813 508 279

clined to patticipate and 25 were absent from school
on the days their school was visited. This resulted in an
initial sample of 501 students. However, 43 pupils were
absent from school on the days when dental examina-
tions took place. Therefore, 458 pupils were examined
and represented the final study sample. This represents
40.9% of the original population and 91.6% of the esti-
mated sample size. From the study sample, 452 (90.2%)
out of a 501 questionnaires were returned.

Socio-demographic characteristics

The mean age of the 458 subjects examined was 12.5
(S 0.39) years, ranging from 13 to 14 years. There were

190 boys (41.5%) and 268 girls (58.8%). Four hundred
and eight subjects (89.1%) lived in urban areas and 40
subjects (8.7%) lived in rural areas. Information about
the area of tesidence was unavailable for 10 subjects
(2.2%). Four hundred and forty two subjects (95.5%)
attended a Goverament-funded school and 16 (3.5%)
private schools.

Complete information on the economic status was
obtained from 91.9% (375) of the 408 subjects living in
urban areas, with the majority of the families categorised
into economic classes C and D (Figure 2).

Results pertaining to the educational level of both
parents were available for 89.1% (408) mothers and
86.5% (396) fathers. The majority of mothers and



fathers in rural areas were illiterate os had up to three
years of school education, whilst all the parents with
fifteen or more years of school education (correspond-
ing to a university degree or beyond) were resident in
urban areas.

Prevalence of dental erosion and
reproducibility of the oral examination

The intra-examiner reliability for dental erosion, as-
sessed by Cohen’s Kappa statistic on a suzface by surface
basis was 0.825, indicating a good level of agreement®?.
The inter-examiner reliability of the assessment of
clinical photographs, assessed by the same statistical
method was 0.745, indicating a substantial level of
agreement™,

Of the 458 children examined 156 (34.1%) exhibited
signs of erosive tooth surface loss, which was confined
to enamel, and mainly sited on the upper incisor teeth.
Thete was no evidence of erosion affecting dentine.
Where a subject showed erosion affecting the upper
incisors, a symimnetrical pattern of distribution was
observed (Tables 7 and 2). The palatal surfaces (33.6%)
of the upper incisors were moze affected than the la-
bial surfaces (12.4%). Only 23 subjects (5%) exhibited

erosion of the first permanent molars, extending up to
two thirds of the occlusal surfaces, but only nvolving
enamel.

Dental erosion and socio-demographic
characteristics

Eighty-six (32.1%s) gitls 2and 70 (36.8%) boys had dental
erosion, however, as seen in Table 3, the higher experi-
ence repotted in boys was not statistically significant
{(p=0.317). A higher proportion of children from Gov-
ernment-funded schools had erosion (34.4%) when
compared with those from private schools (25%). Chil-
dren from rural areas were more affected (45%) than
those from urban areas (32.9%). However, no mean-
ingful analyses were possible due to the small numbers
attending private schools or living in a rural location,
In relation to economic status, 39.1% of the children
from the high economic class had erosion, compared
with 31.1% and 30.6% of children with erosion in the
middle and low economic classes, respectively. Erosion
was also more prevalent among those whose mothers
had a university degree or beyond (42.9%), than in chil-
dren whose mothers were illiterate ot had not completed

Table 2 The number (N) and (%) of subjects with erosion affecting labial and paiatal surfaces catego-
rised by the number of upper ceniral and lateral incisors affected.

Groups of teeth Number of {eeth Number of subjects
th .
with eresion Labial erosion Patatai erosion
N % N %

o* 408 88.6 308 §7.2
Central incisors 1 1 0.2 2 0.4

2 51 111 148 32.3

o* 444 96.9 351 76.6
Lateral incisors 1 2 0.4 6 1.3

2 12 26 - 101 2241

“includes subjects whose incisors did not have erosion and subjects for whom at least one incisor

was not assessed

Table 3 The significance of the association between the number (N) and proportion (%) of subjects with or without experi-

ence of erosion and gender,

Gender  Expetience Subjects p (Fisher's Exact test)  OR (Odds ratio)  95% Confidence Interval
of erosion T
N Y% Lower Upper
) 0.317 1.234 0.835 1.825
Boys Yes 70 36.8
No 120 63.2
Total 180 100.0
Girls Yes 86 32.1
No 182 67.9
Total 268 100.0
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more than three years of primary education (34%).
Conversely, only 28.6% of children whose fathers had
at least a university degree had erosion compared with
the 37.3% of affected subjects with fathers who were
illiterate or had not completed more than three years
of primary education. However, despite these apparent
differences, the univarate analysis did not show any
statistically significant association between the experi-
ence of dental erosion and school type {(p=0.594), place
of residence (p=0.160) economic class (p=0.4606), nor
mothers’ (p=0.505) and fathers” (p=0.78) educational
levels (Table 4).

Discussion

The prevalence of dental erosion as well as general
tooth wear in the permanent dentition has been assessed
in children, adolescents and adults. The published data
for children shows wide-ranging prevalence figures of
3-100% 24131420 The majority of studies are European,
but there appears to be an increasing worldwide aware-
ness of dental erosion, with data from non-European
countries reported recently?*. Compatisons between
studies are problematic not only because different in-
dices and criteria have been used to assess erosion, but
also differing age ranges, groups of teeth and tooth
surfaces have been assessed.

In the present study the criteria used in the NDNS
were applied. The results showed that 34% of subjects
had clinical signs of dental erosion, with no evidence
of dentine involvement. This figure is higher than that
reported for Brazilian 12-year-olds, where 13% of sub-
jects had erosion'. Direct compatison of data between
the two studies 1s difficult as different mdices, ceiteria
and age groups were used.

The criteria used in the present study were validated
previously in a UK National Survey" and employed in
subsequent prevalence studies™ which reported a higher
prevalence of dental erosion than 34% seen here. De-
spite this, the present finding of a third of 14-year-olds
with signs.of enamel erosion s clinically relevant, par-
ticulatly from the perspective of prevention and coun-
seliing. It has been suggested that tooth wear progresses
rapidly in adolescents'. This is substantiated by 2 case
control study of 1,308 subjects examined at both 12 and
14 years of age. An incidence of erosion of almost 8%
was observed, along with a significant increase in the
severity of the condidon®™. Despite the differences in
methodology between the findings of Peres e ¢4 and
the present study, the prevalence of dental erosion ap-
pears to increase with increasing age of the subjects with
12% prevalence in 12-year-old schoolchildren™ ssing to
30% in 13-14 year-olds reported in this study. A similar
trend was observed in a study reporting on changes in

Table 4 The significance of the association between the number (N) and (%) of subjects with experience of erosion
and sconomic class, and number of years of parental education,

Variable Total Number of  Subjecis with experience . P
Subjects of erosion (Linear Association
exact fest)
N %
Economic class 6.226
High {classes A1, AZ, B1, B2) 87 34 391
Middie {class C) 144 45 313
Low (classes D, E) 144 44 30.6
Total 123 32.8
375
Mothers number of years of schoot education 0.524
0-3 years 150 51 34.0
4-7 years 125 42 336
B8-10 yoars 45 15 333
11-14 years 53 18 34.0
=15 years 35 15 429
Total 141 348
408
Fathers number of years of school education 0.802
0-3 years 142 53 ar.3
4-7 years 141 44 312
8-10 years 44 18 40.9
11-14 years 34 14 412
2 16 years 35 10 288
Total 396 138 35.1




dental erosion prevalence from studies conducted as
part of the NDNS and Nadonal Child Dental Health
Surveys in the UK, between 1993 and 1996%,

The symmetrical distribution of erosion observed
has been documented previously®’. The palatal surfaces
of the upper incisors were most commonly affected,
confirming the findings of two UK National Su-
veys™'. It has been suggested that the abrasive effect
of the tongue on softened, demineralised enamel may
contribute to a greater loss of tooth surface palatally®,
The central incisors were more affected than the lateral
incisors for both labial and palatal erosion. As the lateral
incisors erupt later than central incisors, any exposure
to potential erosive risk factors would be comparatively
shorter.

The finding that only 5% of subjects had molar
erosion should be viewed in the context that literature
reporting this shows wide variation. Higher propor-
tions of children with erosion or tooth wear affecting
the first permanent molars have been reported previ-
ously*>'**7%. Orher studies have shown contrasting
results, with a lower proportion of molar teeth being
affected®*”. In the present study almost half of the
children examined had large restorations, extensive
decay or fissure sealants on the occlusal surfaces of at
least one first permanent molar, and so could not be
assessed for erosion. Similatly, the low prevalence may
be explained partly by eatly signs of tooth surface loss
on occlusal surfaces being less perceptible than those
affecting smooth surfaces and less likely to be attributed
solely to erosion®.

lo the present study, boys had a higher experience
of erosion than girls. Although the difference was not
statistically significant, it is in agreement with previous
studies®™! but contrary to others®” %23 Tt has been
postulated that the higher proportion of boys with ero-
sion atfecting dentine may be due to differences in the
strength of musculature, biting forces and consumption
of carbonated drinks between boys and girls®.

It is well accepted that socio-demographic character-
istics impact upon health. The access to health services
and knowledge and attitudes regarding health may be
influenced by cultural and socio-economic factors! ™3,
Although in this study, ezosion was not significantly as-
sociated with economic status or parental educational
level, there was a trend showing that a higher experi-
ence of erosion was seen in subjects from the higher
economic groups. Similar results were reported by
researchers in England and The Netherlands™. Again,
comparing results of studies from different countries
is problematic as the social structures may differ. Brazil
has enormous social inequalities”. Whether the experi-
ence of erosion in young people is associated with the
families’ economic status is equivocal. Some studies
found an increased prevalence of rooth surface loss
with increasing affluence? whilst others found the

converse™h 1433

Children whose mothers had a university degree or
beyond had a higher experience of erosion than those
whose mothers were less well edacated, but this was
not statistically significant. These results are similar to
those observed in the UK-based NDNS! and a Chinese
study”. However, in the present study when the level of
the fathers’ education was explored, the opposite was
found. It has been suggested that mothers are the main
carer and have a stronger influence vpon a child’s behav-
iour pattern, Educational level is an important indicator
of socio-economic status and the results from this study
may suggest that children appear to experience more
erosion if they are from a high economic background
and their mothers have a higher level of educational at-
tainment. However, from the literatare the relationship
between socio-demographic factors and dental erosion
1s equivocal.

Conclusions

Approximately one third of the present study sample
had experience of erosion. Although comparisons are
difficalt, the prevalence of erosion amongst Brazil-
jan schoolchildren appears to be lower than that of
Evropean countries. The erosive lesions were most
commonly identified on the palatal surfaces of the up-
per incisor teeth in a symmetrical pattern. Few subjects
were identified as experiencing etosion involving the
first perrnanent molar teeth,

In this study erosion affected enamel only. This is an
important finding because, from a clinical pesspective,
it is essential to instigate monitoring and preventive
counselling for such patients. This will prevent further
progression of the condition and help to avoid more
invasive, costly restorative intetrventions. Whilst there
were both positive and negative correlations noted be-
tween dental erosion and the various socio-demographic
variables recorded, none of these refationships were
statistically significant.
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