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Prevalence and Risk Factorsof Tooth Erosion in Children
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Tooth erosion is a growing oral health problem among children but data of the
prevalence from many countries are inconsistent. The aim of this study was to
systematically review the prevalence and risk factor of tooth erosion in children. A
PubMed literature search was conducted by filtering the articles published in the last
ten years. The studies have reported prevalence rates of tooth erosion ranging from
5-75%. Thiswidevariation is probably related to different diagnostic criteriaand study
sample characteristics. This review showed that most of the articles suggested dietary
habits to be the most common risk factor of tooth erosion, especially lemon and
carbonated drink consumption. General health condition such as asthmamight increase
the risk of tooth erosion. In contrast no studies have reported association between
Gastro-Esophageal Reflux Diseases (GERD) and tooth erosion.
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INTRODUCTION

Tooth erosion is defined as a progressive lesion which is
the loss of hard tissue of tooth that is irreversible, by the
chemical processwithout theinvolvement of bacteria®2 Tooth
erosion isamultifactor condition caused by the interaction of
chemical, biological and behavior factors, where the tooth
tissue is having demineralization but not due to the acid of
bacterial metabolism®*. Moreover, tooth erosion might be
caused due to intrinsic factors, such as gastric acid. This acid
reaches the oral cavity as a result of either vomiting or
gastroesophageal reflux. Whereas extrinsic factors include
diet, medications, environment and lifestyle’.

Symptoms of tooth erosion range from no symptoms
through sensitivity to severe pain associated with pulp
exposure. In enamel, early signs of erosion include rounding
angles, cupping or scooping, thinning of enamel, any
restorations present may appear to be above the tooth surface.
If the erosion continues, signs become more exaggerated
leading to eventual total loss of enamel. Without intervention,
erosive wear will progress, leading to deep cupping lesions
with exposed dentin and eventual loss of occlusa
morphology®. The impacts of tooth erosion are compromised
aesthetics, dentinal hypersensitivity and reduced chewing
ability®.

Tooth erosion that happened to primary tooth might
increase the risk of tooth erosion in permanent tooth. Early
diagnosis and prevention will help prevent damage to
permanent tooth®, Globally, several researches have reported

Table 1: Inclusion and exclusion criteria of the study selection

the prevalence of tooth erosion starting from 5-75%. This
variation may berelated to the different diagnostic criteriaand
research sample characteristics®. Prevalence of tooth erosion
to children has been studied by several researchers but
inconsistent and differed in describing therisk factors of tooth
erosion. This study reported a literature review of the studies
on tooth erosion prevalence and related risk factors among
children.

SEARCH STRATEGY, STUDY SELECTION and
SYNTHESIS OF DATA

This systematic review addressed a question about
prevalence and risk factor of tooth erosion in children. The
MeSH was used to obtain the correct termsfor keywords. The
final keywords were tooth erosion, epidemiology, risk factor
and children. The systematic review used PubMed database
for the articles search, which was published between 2007
until September 2016. Theinclusion and exclusion criteriathat
was used in this review are shown in Table 1. If the
publicationscontai ned the search thesaurus, they were sel ected
to generate alist of potentialy eligible studies to be included
inthisreview. The selected publicationswere screened by title
and abstract. The literature search identified 25 publications.
Further, these publications were screened according to the
stated inclusion and exclusion criteria. Accordingly, only
20 publications were suitable with the inclusion criteria and
were potentially adequate to describe this review’ s objective.
Figure 1 described the flow diagram of the conducted

Criteria Inclusion Exclusion

Time period From 2007-September, 2016 Any study outside the dates
Language English Non English

Type of article Original article, review Clinical trids

Study focus Teeth erosion and risk factor Nil

Geographical area of interest All international studies Nil

Subjects Children with teeth erosion Adult with teeth erosion

Search criteria
Teeth erosion
Epidemiol ogy
Risk factor
Children

v

Database searched: Pubmed
(2007-September, 2016)

v

Publication identified:
Pubmed (n= 25)

v

Publication screened:
Title and abstract review (n = 25)

|

Full-text publication assessed for
eigibility

| Publication included for review: (n= 20)|

Article excluded: (n=5)
Non-English
Associated with systemic diseases

Fig. 1: Flow diagram of systematic review for literature search and selection, based on the PRISMA statement guideline
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systematic review for literature search and selection. This
method was adapted from guideline of the preferred reporting
itemsfor systematic reviews, the Preferred Reporting Items
for Systematic Reviews and MetaAnalyses (PRISMA)
statement.

Thefull papersof the sel ected publicationswere obtai ned.
Therelevantinformationswerefoundinthearticles, including
the preval ence and tooth erosion risk factor. Table 2 describes
the studies related to this review. A summary was made for
each publication, according to (a) Investigators and year of
publication, (b) Published title and journal, (c) Aim of study,
(d) Children's age range, () Employed tooth erosion
measurement, (f) Sample size and (g) Tooth erosion
prevalence and risk factors. Among 20 selected articles, one
study was a literature review and 19 of the studies were
cross-sectional surveys. Studies were conducted in different
countries; they were from Brazil, China, USA, Libya,
Hongkong, Jordan, Uruguay, India, Sudan and Isle of Man.
The age of the participants varied in each study, with an age
range of 3-17 years. Tooth erosion measurement employed in
the studiesalso varied. Tooth erosion indexes used were Basic
Erosive Wear Examination (BEWE), dental erosion index
proposed by O'Sullivan’, Tooth Wear Index (TWI), modified
TWI, simplified TWI, Tooth Surface Loss (TSL) and index
proposed by O'Brien® and others. Alongside the intraoral
measurement, the studies used questionnairesto analyze tooth
erosion risk factors, especially in children. The questionnaires
included theinformation about socio-demographic conditions,
parent’s education level, dietary habits, oral health behavior,
knowledge, health behavior and others. All studies reported
prevalence and common risk factors for tooth erosion.

PREVALENCE OF TOOTH EROSION

Studiesthat describe tooth erosion prevalenceto children
have been developed in several countries, both in developing
countries and also in developed countries. Based on studies
that have been examined, it showed that the rate of prevalence
in every country is diverse and did not show any certain
pattern. In developing countries such as Brazil, 15% of
children aged 12 yearsold havetooth erosionin year 2015 and
in South India it was recorded that tooth erosion only
happened to 8.9% of children®=. In other devel oping countries
like Uruguay, the prevaence rate is higher, reaching 52.9%
and in Libya it reached 40.8%*'2. Compared to other
developing countries, Indonesia for example, a study in 2016
revealed that 88% of 12 years old children living in Jakarta
have been experiencing tooth erosion®. Based on those data,
it can be seen that the prevalence of tooth erosion differs
extensively, although these five countries are categorized as
developing countries. This variety might be caused due to
different geographical conditions, culture, different diagnosing
criteria and sampling method™. The prevalence of tooth
erosion in developed countries is lower compared to
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developing countries. Thiscan be seeninastudy conductedin
Texas (USA) in 2009, were only 5.5% 12 years old children
had tooth erosion. Further, the prevalence in Kansas City
(USA) was 10% in 2013%. A potential explanation of this
diversity is due to the higher quality of the dental services
provided by the government and there might be established
dental health program in developed countries. Tooth erosion
can occur sinceearly childhood affecting primary tooth. Based
on the studied articles, the highest prevalence of tooth erosion
in children under six years old was in Brazil in 2013, which
was 51.6%. While in Shanghai (China), the prevalence of
tooth erosion was 17.1% and in Kansas (USA) was 13%>*%.
The study of tooth erosion prevalence and risk factors in
preschool childrenisstill very limited. Therefore, studiesshall
be conducted in young children, considering that the
increasing risk in primary tooth might increase the risk of
tooth erosion in permanent tooth. Evidence based data might
be beneficial for the government to plan effective preventive
program for tooth erosion since early childhood.

CLINICAL MEASUREMENT OF TOOTH EROSION

Different clinical examinationswere used for diagnosing
tooth erosion. These were, the BEWE index and tooth erosion
index. BEWE is an assessment system of the condition of
tooth erosion that records the most severe tooth surface
affected by erosion on each sextant and then summed,
resulting a score that is useful to provide management
guidance. The BEWE is considered asthe convenienceindex,
having adequate sensitivity and specificity but not enough to
assessthe severity of tooth erosion**%% .O'Sullivan’ proposed
an index for the assessment of erosion especially in children.
This index records how much tooth surface were exposed to
erosion, whether it is less or more than haf of the tooth
surface. Each tooth was examined and been given three digit
score accordance with the part exposed by erosion, severity of
tooth erosion (rate of 0-5) and the surface area that are
exposed. O'Brien? reported the use of partial recording system
to assess tooth erosion in children. The assessments are only
applied to thelabial and lingual surfaces of maxillary incisors
of primary and permanent tooth with erosion. The TWI
was developed by Smith and Knight*. The TWI is a
comprehensive index that assesses four surfaces (buccal,
cervical, lingual and occlusal/incisal) of al existing tooth. This
index wasfirst designed to measure and to observe tooth wear.
However, there are several issuesrelated to the usage of TWI,
such as the length of duration needed to perform the
measurement®. Further, the studies also described the tooth
regions most affected by tooth erosion is maxilla, particularly
incisiveonthelabial and palatal surfaces and then followed
by mandibular molars on the occlusal surfacest*"91115172
Maxillary incisive tooth locates as the forefront of the oral
cavity. Thereforeitis often and easily exposed by extrinsic
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acid, such as during drinking or eating acidic food''.
Moreover, the maxillary region is relatively far from major
salivary glands, causing it's self-cleansing being not as good
as the mandibular region®**,

RISK FACTORSOF TOOTH EROSION

As explained by various literatures, tooth erosion is
affected by severa risk factors and these have been
proved by various studiesin this systematic review. Theserisk
factors were obtained through questions in the research
guestionnaire'. Questionscommonly asked were demographic
condition, social and economic status, ora hedlth care
behavior such as the frequency of tooth brushing and the
frequency of visiting a dentist?. Other questions were
regarding the children’ sgeneral health condition, in particular
asthma, Gastro-Esophageal Reflux Diseases (GERD) and the
frequency of vomiting. All studies included questions to
analyze tooth erosion related behavior risk factors. These
questions were describing the consumption frequency of soft
drink, fruit juice, lemon, sportsdrink, tea, coffee, yogurt, milk,
certain medicines and vitamin C. Some studies were aso
asking the frequency consumption of sweets. Other questions
were about the way of consuming those foods or drinks,
whether it’ sdirectly swallowed, drunk with straw or swishing
it in the mouth before swallowing. Tooth erosion risk factors
arereported variously among countries’. However, acidic diet
isthe most common risk factor reported. In several studies, it
has been proven that boys have higher tooth erosion risk than
girls. Some studies assumed that boys prefer acidic foods and
have more physical activities that might potentially affect the
guantity and quality of saliva®®.

There are two studies that said school type is one of the
risk factors of tooth erosion. Children in private school were
more likely to have tooth erosion. This might occur due to
different lifestyle and diet behavior between private and
public school®3, Other studies reported association between
socio-economic statuses and tooth erosion. Tooth erosion was
commonly found in families with low income and lower
education entitlement™. Socio-economic disparity creates an
imbalancein accessing dental care. Potential reasons might be
that access to care is dependent on the ability to pay rather
than on the need for care, thus reinforcing the issue of dental
care inequity®. Moreover, inequality in dental care might be
persistent in developing countries®”. Access to oral health
services might be limited, causing higher proportion of unmet
need in the undeserved population®. Further, lack of
commitment to preventive community based dental health
promotion in developing countries might also be a factor®*°,

Genera headlth condition such as asthma, GERD and
children who frequently vomit might increase therisk of tooth
erosion. A study reported association between asthma and
tooth erosion®. It is known that some asthma medicines are
acidic, which cause dry mouth and triggersvomiting or gastric
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problems'®. In contrast, another study found no association
between asthma and tooth erosion. The GERD is a chronic
digestive tract illness and occurs when stomach acids goes
back into the esophagus (reflux), causing nauseaand vomiting,
which is associated with the likelihood of increasing tooth
erosion. Nonetheless no studies proofed the association. The
low prevalence of sampleswith GERD inthestudies, might be
unabl eto detect thisassociation. Further, nolongitudinal study
was conducted to analyze the tooth erosion processin relation
to GERD™. However, some studies concluded frequency of
vomiting is associated with tooth erosion®°%,

Acidic diet behavior is reported to be the most frequent
risk factor for tooth erosion. Soft drinks, sport drink, fruit juice
that contains acid, orange, lemon, coffee, tea and vitamin C
consumption is widely stated to associate with tooth erosion,
respectivel y+3569141720 Not only frequency but also how the
drinks and food were consumed, are considered as tooth
erosion risk factor. Swishing soda drinks before swallowing,
increases the risk of tooth erosion'®. On the contrary, other
studies found no association between diet and tooth erosion.
Thismight be dueto different age of the samplesused in these
studies. Tooth erosion examinationinyounger age, might have
lower prevalence and severity of tooth erosion, considering
shorter period in being exposed by the risk factors®.
Nonetheless, the association between acidic drink and tooth
erosion was confirmed in laboratory research®-*,

The PRISMA statement for reporting systematic review
was used in this review to study tooth erosion. This systemic
review showed that tooth erosion is often associated with
dental caries. Both are caused by tooth's hard tissues
demineralization, thus the causal acid type is different. Tooth
erosion is caused by extrinsic and intrinsic acid, while dental
cariesis caused by acid as a metabolism product of bacteria.
Children with high caries level have higher tooth erosion
level comparing to children who do not have caries’. This
study’s result is contrary to the study in Libya that found no
connections among them. However, children with caries are
consuming acidic fruit juice with sugar. The factor that
connectstooth erosion with dental cariesistheacid containing
diet, which potentially create acidic environment in the oral
cavity and lead to the reduction of tooth hardness. Saliva's
quantity and quality are also risk factors of tooth erosion and
dental caries’. All reviewed studies have analyzed risk factors
of tooth erosion, whilst concluding in consistent risk factors.
Tooth erosion is a complex multifactorial disease. It requires
a longitudinal study to be able to analyze it's risk factors
comprehensively.

CONCLUSION

Epidemiological data is crucial to study the cause and
effect of certain health problems. Although many oral health
surveys have been conducted to examine the prevalence,
severity and risk factors of tooth erosion, the survey methods
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of these studies were not standardized, thus comparison
between studies is difficult. Determining the oral health of
children is important for planning, implementing services
oriented toward meeting their needs and to ensure effective
delivery of interventions and optimal allocation of resources,
aswell asfor monitoring community programsto improvethe
oral health of children. This systematic review showed that
tooth erosion is one of commonly encountered oral health
problemin children, evenin primary dentition. Nonethelessit
israrely diagnosed at its early stages. The most common risk
factor isdietary habits, especially lemon and carbonated drink.
Awareness and understanding the disease and the risk factors
are crucial for establishing an early diagnosis and appropriate
preventive methods for preventing erosion that may lead to
higher risk of the permanent tooth.

SIGNIFICANT STATEMENT

Prevalence and risk factors of tooth erosion vary
considerably in different countries and age groups.
Comparison of tooth erosion in epidemiological studies are
difficult due to differences in indices, questionnaire and also
age group of examination. Lack of consensus regarding
internationally accepted tooth erosion index and method to
assess diet is complicating the evaluation of the true increase
in prevalence reported.
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