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Prevalence of deciduous tooth
erosion in childhood

Abstract: Objectives: The objective of this study was to estimate the
prevalence of deciduous tooth erosion and to identify possible
associations with sex, age and toothbrushing frequency in children
aged 4-6 years. Methods: The sample was drawn from attendants
(n = 7058) of 57 public preschools in a Brazilian city. Tooth wear
index was used to evaluate erosion. Descriptive statistical analysis
consisted of the calculation of the prevalence of dental erosion;
chi-squared and Fisher’s exact tests were performed to verify the
association between dental erosion and sex, age and toothbrushing
frequency. Results: Two thousand and seven hundred and fifty-nine
preschool students were examined. Deciduous tooth erosion was
observed in 0.6% of children and its incidence did not differ between
sexes. The highest prevalence was observed in children aged 6 years
(58.3%) and the most affected sextants were the fourth (22.86%) and
sixth (20.00%), indicating that lingual and occlusal tooth surfaces
were most frequently involved. The degree of involvement was
classified as incipient in 54.29% of children and moderate in 45.71%.
The significance level was set at 5%. No association was found
between erosion and sex, age or toothbrushing frequency.
Conclusions: The prevalence of deciduous tooth erosion was low in
Brazilian children, and this disorder is not considered a public health
problem in this part of the population.
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Introduction

The control and treatment of dental caries were the focus of public
health initiatives in the field of dentistry for nearly half a century. How-
ever, as the incidence of caries has declined (1-3), dental clinicians and
researchers have devoted more attention to other oral pathologies (4, 5).
Among diseases involving the oral cavity, the erosive tooth wear is a
growing concern, and its strong relationship with the style and quality of
life was recognized (6).

Dental erosion is the irreversible and gradual loss of tooth structure
caused by chemical processes and is not associated with the actions of
microorganisms (7). It is usually diagnosed during dentists’ professional
practice and can involve delimited dental areas and occur in many forms.
Dental erosion can be related to many external and internal causative fac-
tors (8); external factors are the result of exogenous acid action originat-
ing from drug (9), dietary (10-15) and environmental sources, whereas
internal factors are related to the contact of gastric acid with tooth
surfaces, such as through regurgitation due to gastrointestinal disorders
(16, 17), pregnancy, bulimia and alcoholism (18).



Eroded teeth show concave failures and smooth enamel sur-
faces (19). Intrinsic aetiological factors can be identified by the
appearance of the greatest amount of wear on the palatal and
occlusal surfaces of the maxillary teeth, and the lingual and
occlusal surfaces of the posterior mandibular teeth (20). Exter-
nal causal factors result in wear that also involves buccal tooth
surfaces. Despite the specificity and ready visibility of clinical
characteristics associated with dental erosion, its association
with other agents that also promote tooth wear makes
diagnosis difficult (21).

Researches have examined the actiology of dental erosion,
but more studies are needed to quantify its epidemiological
extension (22), and thus epidemiological surveys are important
to determine the prevalence of dental erosion and associated
oral problems, because the collected data enable the planning,
execution and evaluation of health initiatives that target the
treatment, prevention and control of pathologies in affected
segments of the population. Erosive tooth wear is among the
oral problems that can be assessed in epidemiological surveys.

Very little is known about the epidemiology of erosive tooth
wear in children. Some studies have demonstrated the associa-
tion of erosive tooth wear with oral health problems and fac-
tors such as the socioeconomic, cultural and nutritional status
of preschool-aged children (23, 24), but few studies have anal-
ysed the incidence of dental erosion and its relationship with
individual and behavioural variables in this age group. Thus,
this study aimed to determine the prevalence of dental erosion
and the most frequently involved teeth and surfaces and to
analyse its relationship with sex, age and toothbrushing
frequency in Brazilian preschool students aged 4-6 years.

Study population and methodology

This study was conducted in Aragatuba, Sao Paulo, Brazil, and
was approved by the Ethics Committee on Research Involving
Humans of Aragatuba Dental School; the written consent was
obtained, and all dictates of Declaration of Helsinki and Reso-
lution No. 196/1996 were respected (25).

The study population consisted of 1993 children aged
4-6 years who were enrolled in the 57 public preschools in
Aragatuba City. Children were excluded from the sample due
to parents’ failure to provide informed consent, absence from
the preschool on the day of examination or refusal of the oral
examination. We used the method recommended in the World
Health Organization’s (WHO) Guide for Basic Epidemiological
Surveys in Oral Health, 4th edition (26).

The examination team comprised 10 researchers and 10
assistants who recorded the results. The examiners were
trained before the epidemiological survey began to ensure
standardized interpretation, comprehension and application of
the criteria. The consensus technique was used, and the mini-
mum value of interexaminer concordance (kappa statistic) was
0.842 (27).

Biosecurity precautions were adopted to protect the
researchers and examination participants. The examinations
were performed in schoolyards under natural light at a
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standardized time of day, utilizing a dental mirror and the
community periodontal index (CPI) probe developed by the
WHO.

Dental erosion was evaluated by the tooth wear index
(TWI) used by Mendes-Silva (28). This index was developed
to identify the prevalence and severity of tooth wear, in per-
manent and deciduous teeth, evaluating the surfaces and mea-
suring the depth of the involvement, using numbers and
letters as codes. It enables the visual evaluation of the buccal,
lingual and occlusal/incisal tooth surfaces individually. Scores
range from 0 to 4 according to the degree of dental tissue
involvement: enamel only; enamel and dentin; enamel, dentin
and pulp; and restored surface due to wear. A questionnaire
was also used to know the brushing habits of the children.

Data were processed using Epi Info” software (ver. 3.5.1)
(29). Descriptive statistical analysis consisted of the calculation
of the prevalence (%) of dental erosion, and chi-squared and
Fisher’s exact tests were performed to verify the association
between dental erosion and sex, age and toothbrushing
frequency. The significance level was set at 5%.

Results

In total, 1993 preschool students (985 boys, 1008 girls) were
examined (Table 1). All primary schools of the city were
included in the study. Dental erosion was observed in 0.6% of
children and its prevalence did not differ between sexes.
Table 2 presents the distribution of the examined children
according to sex, age and pathological status. The highest
prevalence of dental erosion was observed in children aged
6 years (58.3%). The most affected sextants were the fourth
(22.86%) and sixth (20.00%), indicating that the lingual and
occlusal tooth surfaces were most frequently involved
(Tables 3 and 4). The degree of erosion was classified as
incipient in 54.29% of children and moderate in 45.71%.

One-third (33.3%) of the children’s adult guardians reported
that their children performed toothbrushing three times per
day, and 25% and 16.7%, respectively, reported that tooth-
brushing was performed twice and once per day.

Statistical analyses found no association between dental ero-
sion and sex (chi-squared test, P = 0.99), age (Fisher’s exact
tests: 4 years, P = 0.50; 5 years, P = 0.24; and 6 years, P = 0.51)

or toothbrushing frequency (Fisher’s exact test, P = 0.60).

Discussion
The study population included infants and children aged

4-6 years, due to the lack of information about dental erosion

Table 1. Distribution of children in the study population
according to sex

Sex n %

Female 1008 50.58
Male 985 49.42
Total 1993 100.00
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Table 2. Distribution of children according to sex, age and
prevalence of dental erosion

No erosion Erosion Total
Age (years) Sex n % n % n %
4 Male 301 99.7 1 0.3 302 100
Female 303 99.3 2 0.7 305 100
Total 604 99.5 3 0.5 607 100
5 Male 367 99.5 2 0.5 369 100
Female 379 100 0 0 379 100
Total 746 99.7 2 0.3 748 100
6 Male 311 99.0 3 1.0 314 100
Female 320 98.8 4 1.2 324 100
Total 631 98.9 7 1.1 638 100

Table 3. Localization of dental erosion in children aged 4-6 years

Sextant n %

14.29
17.14
17.14
22.86
8.57
20.00
100.00

OO~NWooo O

otal 3

Table 4. Localization of dental erosion according to tooth
surface in children aged 4-6 years

Surface n %

Incisal 2 5.71
Lingual 14 40.00
Occlusal 18 51.43
Palatal 1 2.86
Total 35 100.00

in this age group. Many studies (30-32) have sought to deter-
mine the prevalence of dental erosion and to identify its aetio-
logical factors, but few have examined the deciduous
dentition. Some authors have suggested a gradual increase in
dental erosion throughout childhood due to changes in nutri-
tion and have found differences in its prevalence based on
lifestyle and socioeconomic status (33, 34).

The prevalence of dental erosion found among children aged
4-6 years in this study (0.6%) was lower than that found by
Peres er al. (30) (13%) among 12-year-olds in a city in southern
Brazil. Many other authors have found a high prevalence of den-
tal erosion in children, such as 24.0% in the Hague (33) and
58.0% in Sao Paulo (8). Differences among studies may be due
to factors such as geographic region, diagnosis criteria and indi-
ces used, study designs, examined teeth, age groups, cultural
and socioeconomic factors, and the absence of standardized
examination procedures (34). These characteristics make it diffi-
cult to compare findings and often prevent the establishment of

a problem profile at a national or global level.
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Given the strong association between dental erosion and
dietary habits, the low prevalence of dental erosion observed
in this study may be related to changes in school menus based
on the implementation of new dietary guidelines. As the sam-
ple group comprised students in public preschools where nutri-
tionists guide meal planning, extrinsic aetiological factors were
likely minimized. Millward ez a/. (35) observed a higher preva-
lence of dental erosion in children with the highest socioeco-
nomic status, attributable to differences in dietary standards
(more access to the consumption of industrialized drinks) and
oral hygiene habits (higher toothbrushing frequency).

In this study, no association was found between the pres-
ence of dental erosion and sex, corroborating the findings of
Peres er al. (30) and Murakami ez a/. (8). However, Truin ez al.
(33) observed a higher prevalence of dental erosion in 12-year-
old boys than in girls of the same age. The present study
found that dental erosion was more prevalent in 6-year-olds
(58.3%) than in children aged 4 (25%) or 5 (16.6%) years, con-
firming the finding of Nunn ¢z @/. (36) that the prevalence of
dental erosion increased with age. In our study population, no
significant difference was found in the prevalence of dental
erosion among children aged 4, 5 and 6 years.

The present study found no association between dental ero-
sion and toothbrushing frequency, in agreement with the find-
ings of Truin ez a/. (33). The fourth (22.8%) and sixth sextants
were most frequently affected, and the occlusal (51.43%) and
lingual (40.0%) surfaces were most often involved. In contrast,
Peres et al. (30) found that the palatal surface (24.7%) was the
second most affected region, and Al-Majed ¢z /. (37) found
that the buccal surface was most frequently affected. In our
study population, 54.29% and 45.71% of preschool students
showed incipient and moderate involvement, respectively,
indicating that erosion frequently involved the enamel and
dentin. The extent of involvement has been a topic of debate
due to differences in the evaluation of erosion and the exami-
nation of study participants with different dietary habits, which
can affect the tooth surface in many forms and to varying
degrees.

Dental erosion can have a range of consequences depending
on the aetiological agents involved and the severity of involve-
ment, including crown destruction or, in severe cases, early
tooth loss. Erosion can also affect the development of mastica-
tory and phonetic functions and be associated with discomfort
and pain (38), tooth sensitivity, enamel trauma and aesthetic
changes (39), which can negatively impact affected individuals’
self-perceptions about oral health and quality of life.

Few large-scale epidemiological studies have examined the
prevalence of dental erosion and its possible associations in
children, especially in the deciduous dentition. The preva-
lence of dental erosion (0.6%) found among preschool-aged
children in Aragatuba, Sao Paulo, Brazil, is a strong indicator
that nutritional factors are being addressed appropriately in the
city’s public preschool, highlighting the importance of the pae-
diatric dentist in the diagnosis of morphological, physiological
and behavioural alterations in preschoolers.



The prevalence of deciduous tooth erosion was low among
Brazilian preschool students, but increased with age. No
association was found between dental erosion and sex, age
or toothbrushing frequency. The fourth and sixth sextants
and occlusal and lingual surfaces were most frequently
affected.

Clinical relevance
Scientific rationale for study

The erosive tooth wear is a growing concern especially
because of its strong relationship with the style and quality of
life. Principal findings: No association was found between ero-
sive tooth wear and sex, age or toothbrushing frequency for
children aged 46 years. Practical implications: This study sug-
gests that the low prevalence of dental erosion found among
preschool-aged children is a strong indicator that nutritional,
psychological and behavioural factors are being addressed
appropriately in this population. However, the health profes-
sionals should be aware of the range of consequences of this
pathology.
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