Erosive Tooth Wear among Preschool Children
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Erosive tooth wear is understood as a common problem to many adults, but it also affects many children. The findings
suggested that the prevalence of erosive tooth wear among preschool children was over one-third (39.64%), with low-
quality evidence suggesting boys and children with digestive disorders being more significantly affected.
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| 1. Introduction

Dental erosion refers to the chemical loss of mineralized tooth substance caused by the exposure to acids not derived
from oral bacteria L. Dental erosion can cause dentine hypersensitivity; poor aesthetics; or in severe cases, near or frank
pulp exposures requiring root canal treatment or extraction . As enamel of the primary teeth is softer than that of
permanent teeth &l erosive tooth wear in primary teeth may occur faster and possibly result in pulp exposure in some
cases 4. As erosive tooth wear has serious long-term implications, it is important to establish the prevalence of erosive
tooth wear, and its associated and aetiological factors.

Erosive tooth wear is understood as a significant problem to many adults. Almost 80% of Swedish and up to 97.9% of
Chilean adults have signs of erosive tooth wear ¥E!. The prevalence of erosive tooth wear in children is, however,
inconsistent. The prevalence ranges from 5.7% to 78% (€7, depending on the study location, age, methodology, as well
as definition and criteria of “erosive tooth wear”. There have been multiple reviews on the risk factors of erosive tooth
wear in adults B and adolescents 29, Risk factors associated with erosive tooth wear in these age groups include
gastroesophageal reflux disease (GERD) Bl eating disorders associated with vomiting &, vegetarian diets 2, and
frequent consumption of soft drinks and acidic drinks, particularly at bedtime 19,

However, there has not been a recent review on the associated factors of erosive tooth wear in children. Individual studies
have conflicting conclusions regarding the risk factors of erosive tooth wear in children. One study found that dietary
factors, oral hygiene behaviour, and systemic diseases were not associated with erosion in children 121 \while another
study 28! found that the frequent consumption of certain foods, including fruit juice and citrus fruits, was significantly
associated with erosive tooth wear. Similar to adults, children and adolescents with certain medical conditions are also
more likely to have erosive tooth wear. For instance, children with gastroesophageal reflux disease (GERD) had an
increased risk of erosive tooth wear compared with children without GERD 24, The level of parental education may also
be a factor associated with erosive tooth wear that is unique to children (23],

2. Prevalence and Associated Factors of Erosive Tooth Wear among
Preschool Children

A meta-analysis on primary teeth 28 showed a lower range of prevalence of erosive tooth wear from 5% to 35%.
However, Corica and Caprioglio (2014) only included three studies, resulting in a much smaller sample of children
included in the meta-analysis. Besides that, the erosion indices utilized in the included studies only examined maxillary
anterior incisors without including the posterior teeth, which might account for the lower prevalence of erosive tooth wear
in the study 18!, Furthermore, the study did not perform any meta-regression and subgroup analyses to evaluate potential
confounders associated with erosion. Salas et al. (2015) also identified a lower estimated prevalence of erosive tooth
wear. However, the study 1817 was conducted on permanent dentition of children and adolescents aged 8 to 19 years
old. Primary teeth are reported to be less resistant to erosive tooth wear than permanent teeth BI28! which might have
explained the higher overall estimated prevalence of erosive tooth wear in this entry compared with the review by Salas et
al. (2015).

Interestingly, this entry found that the likelihood of boys having erosive tooth wear is significantly higher than girls (OR =
1.26; 95% CI = 1.12, 1.40; p < 0.001). Similar findings were also reported among adolescents. In adolescents, it is



hypothesized that, since males tend to have higher physical activity 19, they are more prone to salivary changes 29,
Decreased salivary flow during exercise, as well as lower stimulated salivary flow rate, cause a decrease in clearance
rate, leading to an increase in risk of erosive tooth wear 21, Similarly, among preschool children, boys are found to
engage in physical activity more often than girls 22, Similar salivary changes may occur in preschool boys, resulting in a
higher likelihood of erosive tooth wear compared with girls. Future research can focus on any resultant changes of
salivary composition after physical activity in children.

The likelihood of children with GERD, frequent vomiting, and/or digestive disorders having erosive tooth wear is
significantly higher than that of children without such digestive disorders (OR =1.38; 95% Cl = 1.12, 1.70; p = 0.002). This
shows the need for the dentist to carefully take a detailed medical history for each patient due to the close relationship
between the patient’s medical and dental health. Likewise, children with erosive tooth wear should be screened for any
GERD or digestive issues. If these children are screened positive, then an appropriate referral should be made to a
gastroenterologist for further evaluation and management.

Researchers' findings suggest no statistically significant relationship between age and prevalence of erosive tooth wear.
This appears to contradict the results in a systematic review published by Kreulen (2010), which identified a linear
relationship between age and erosive tooth wear 23], However, Kreulen (2010) only looked into dentinal erosion rather
than both enamel and dentinal erosion as a whole, which might explain the difference in the results. This entry also found
that children with a higher frequency of consumption of soft drinks and fruit juices had higher prevalence of erosive tooth
wear. While it is concerning that many children have poor dietary habits that lead to erosive tooth wear, raising awareness
and educating parents will encourage children to reduce these erosive beverages. For instance, one-to-one dietary
interventions given by medical and dental professionals 24 were found to be effective in motivating patients to make
dietary changes. Parents should be educated during dental appointments on which foods can cause dental caries and/or
erosive tooth wear.

Erosive medications that cannot be avoided may be a more worrying cause of erosive tooth wear. Oral medications for
children are often in liquid form for ease of swallowing. They are also high in sugar to increase palatability, acceptability,
and compliance of paediatric patients. Unfortunately, many of these medications have high erosive potential 23, These
medications have been implicated in softening enamel and increasing risk of erosive tooth wear 28271 Unfortunately, this
entry did not find sufficient studies on the association between intake of medications and erosive tooth wear that met the
inclusion criteria. Future research can focus on whether the frequent intake of certain paediatric oral liquid medications
may increase the risk of erosive tooth wear.

Some of the included studies recruited study participants from hospitals and clinics. As such, these participants may have
pre-existing medical and dental conditions that may be confounders for associated factors of erosive tooth wear.
Furthermore, to include a larger number of subjects in this entry, studies using different erosion indices were all included
in this entry. While this entry showed that there was no statistically significant difference in erosive tooth wear when
different indices were used, some other studies have concluded otherwise. For example, a 2010 systematic review (23]
suggested that erosion indices that focused on incisors only could lead to an underestimation of prevalence of severe
wear. Another systematic review and meta-regression analysis 14 found that TWI presents the highest prevalence rates
of erosive tooth wear. Moreover, the use of different indices precluded an analysis on the severity of erosive tooth wear,
as different indices had different standards of severity. As the use of different erosion indices could result in variability in
the estimates of prevalence of erosive tooth wear, there is a real need for an agreement among researchers on which
index to use. Such standardized research methods will ensure that results are less heterogeneous and thus allow for
easier analysis and comparison between studies.

Medical and dental professionals should strive to help raise awareness of erosive tooth wear as well as to educate the
public on good oral and dietary habits. Healthcare professionals who see patients who have GERD or digestive issues
should be aware of the higher risk of having erosive tooth wear in these children and provide appropriate counselling and
advice. Other than cases of erosive tooth wear caused by GERD, digestive issues, and medications, increasing evidence
has suggested that underlying developmental dental defects might also increase the risk of erosive tooth wear among
children (28], As these causes of erosive tooth wear may not be so easily controlled, future research should also look into
different preventive measures, such as varnishes that can be applied to patients to prevent erosive tooth wear. The role of
fluoride in preventing erosive tooth wear and in encouraging remineralization is well-researched and understood.
However, there is no concrete evidence yet on whether fluoride varnishes can prevent erosive tooth wear. Therefore,
future studies should look into the possibility of fluoride varnishes and other varnishes such as arginine-enhanced fluoride,
and CPP-ACP in preventing or reducing erosive tooth wear caused by acids that may be intrinsic, or even into other acidic
liquids such as paediatric oral liquid medications, acidic fruit juices, and soft drinks.



References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Schlueter, N.; Amaechi, B.T.; Bartlett, D.; Buzalaf, M.A.R.; Carvalho, T.S.; Ganss, C.; Hara, A.T.; Huysmans, M.; Lussi,
A.; Moazzez, R.; et al. Terminology of Erosive Tooth Wear: Consensus Report of a Workshop Organized by the ORCA
and the Cariology Research Group of the IADR. Caries Res. 2020, 54, 2—6.

. Sivasithamparam, K.; Harbrow, D.; Vinczer, E.; Young, W.G. Endodontic sequelae of dental erosion. Aust. Dent. J.

2003, 48, 97-101.

. Johansson, A.K.; Sorvari, R.; Birkhed, D.; Meurman, J.H. Dental erosion in deciduous teeth—An in vivo and in vitro

study. J. Dent. 2001, 29, 333-340.

. Gillborg, S.; Akerman, S.; Ekberg, E. Tooth wear in Swedish adults-A cross-sectional study. J. Oral Rehabil. 2020, 47,
235-245.
. Marr6, M.L.; Aranguiz, V.; Ramirez, V.; Lussi, A. Prevalence of erosive tooth wear in Chilean adults, 2016: A cross-

sectional study. J. Oral Rehabil. 2020, 47, 467-472.

. Zhang, S.; Chau, A.M.; Lo, E.C.; Chu, C.H. Dental caries and erosion status of 12-year-old Hong Kong children. BMC

Public Health 2014, 14, 7.

. Luo, VY.; Zeng, X.J.; Du, M.Q.; Bedi, R. The prevalence of dental erosion in preschool children in China. J. Dent. 2005,
33, 115-121.
. Pace, F.; Pallotta, S.; Tonini, M.; Vakil, N.; Bianchi Porro, G. Systematic review: Gastro-oesophageal reflux disease and

dental lesions. Aliment. Pharmacol. Ther. 2008, 27, 1179-1186.

. Schlueter, N.; Luka, B. Erosive tooth wear-a review on global prevalence and on its prevalence in risk groups. Br. Dent.

J. 2018, 224, 364-370.

Chan, A.S.; Tran, T.T.K.; Hsu, Y.H.; Liu, S.Y.S.; Kroon, J. A systematic review of dietary acids and habits on dental
erosion in adolescents. Int. J. Paediatr. Dent. 2020, 30, 713-733.

Smits, K.P.J.; Listl, S.; Jevdjevic, M. Vegetarian diet and its possible influence on dental health: A systematic literature
review. Community Dent. Oral Epidemiol. 2020, 48, 7-13.

Wiegand, A.; Mller, J.; Werner, C.; Attin, T. Prevalence of erosive tooth wear and associated risk factors in 2—7-year-
old German kindergarten children. Oral Dis. 2006, 12, 117-124.

Nayak, S.S.; Ashokkumar, B.R.; Ankola, A.V.; Hebbal, M.l. Association of Erosion with Dietary Factors Among 5-year-
old Children In India. J. Dent. Child. 2012, 79, 122-129.

de Oliveira, P.A.D.; Paiva, S.M.; de Abreu, M.; Auad, S.M. Dental Erosion in Children with Gastroesophageal Reflux
Disease. Pediatr. Dent. 2016, 38, 246-250.

Duangthip, D.; Chen, K.J.; Gao, S.S.; Lussi, A.; Lo, E.C.M.; Chu, C.H. Erosive tooth wear among preschool children in
Hong Kong. Int. J. Paediatr. Dent. 2019, 29, 185-192.

Corica, A.; Caprioglio, A. Meta-analysis of the prevalence of tooth wear in primary dentition. Eur. J. Paediatr. Dent.
2014, 15, 385-388.

Salas, M.M.; Nascimento, G.G.; Huysmans, M.C.; Demarco, F.F. Estimated prevalence of erosive tooth wear in
permanent teeth of children and adolescents: An epidemiological systematic review and meta-regression analysis. J.
Dent. 2015, 43, 42-50.

Amaechi, B.T.; Higham, S.M.; Edgar, W.M. Factors influencing the development of dental erosion in vitro: Enamel type,
temperature and exposure time. J. Oral Rehabil. 1999, 26, 624-630.

Dumith, S.C.; Gigante, D.P.; Domingues, M.R.; Hallal, P.C.; Menezes, A.M.; Kohl, H.W., 3rd. A longitudinal evaluation of
physical activity in Brazilian adolescents: Tracking, change and predictors. Pediatr. Exerc. Sci. 2012, 24, 58-71.

Mulic, A.; Tveit, A.B.; Songe, D.; Sivertsen, H.; Skaare, A.B. Dental erosive wear and salivary flow rate in physically
active young adults. BMC Oral Health 2012, 12, 8.

Amaechi, B.T.; Higham, S.M. Dental erosion: Possible approaches to prevention and control. J. Dent. 2005, 33, 243—
252.

Kippe, K.O.; Lagestad, P.A. Kindergarten: Producer or Reducer of Inequality Regarding Physical Activity Levels of
Preschool Children. Front. Public Health 2018, 6, 361.

Kreulen, C.M.; Van't Spijker, A.; Rodriguez, J.M.; Bronkhorst, E.M.; Creugers, N.H.; Bartlett, D.W. Systematic review of
the prevalence of tooth wear in children and adolescents. Caries Res. 2010, 44, 151-159.



24. Harris, R.; Gamboa, A.; Dailey, Y.; Ashcroft, A. One-to-one dietary interventions undertaken in a dental setting to
change dietary behaviour. Cochrane Database Syst. Rev. 2012, 2012, Cd006540.

25. Nunn, J.H.; Ng, S.K.; Sharkey, I.; Coulthard, M. The dental implications of chronic use of acidic medicines in medically
compromised children. Pharm. World Sci. 2001, 23, 118-119.

26. Zhao, D.; Tsoi, J.K.; Wong, H.M.; Chu, C.H.; Matinlinna, J.P. Paediatric Over-the-Counter (OTC) Oral Liquids Can
Soften and Erode Enamel. Dent. J. 2017, 5, 17.

27. Scatena, C.; Galafassi, D.; Gomes-Silva, J.M.; Borsatto, M.C.; Serra, M.C. In vitro erosive effect of pediatric medicines
on deciduous tooth enamel. Braz. Dent. J. 2014, 25, 22-27.

28. Grande, F.; Catapano, S. Developmental dental defects and tooth wear: Pathological processes relationship. In Human
Teeth—Structure and Composition of Dental Hard Tissues and Developmental Dental Defects; IntechOpen: London,
UK, 2021.

Retrieved from https://encyclopedia.pub/entry/history/show/52023



