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MAIN POINTS

• Gastroesophageal reflux disease in-
creases the risk of erosive wear on
the palatal surfaces of maxillary an-
terior teeth.

• Anterior Clinical Erosive Classifica-
tion is an effective tool in evaluating
the severity of dental erosion and
the need for clinical intervention.

• Plaque index did not show a sig-
nificant difference between groups,
and dental erosion is thought to
be mainly associated with chemical
and mechanical factors.

• As the duration of reflux increases,
ACEC scores increase, indicating
that dental erosion intensifies de-
pending on the duration of the con-
dition.

Cite this article as: Ocal F, Sarici T, Keser
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Med Res. 2025;32(9):415--420. doi:
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ABSTRACT

Aim: This study aims to evaluate the effect of variables such as gastroesophageal reflux disease
(GERD), bruxism, plaque index, and age on erosive wear occurring on the palatal surfaces of
maxillary anterior teeth, and to objectively measure this wear using the Anterior Clinical Erosive
Classification (ACEC).

Materials and Methods: A total of 507 individuals were included. Participants completed self-
report questionnaires regarding the presence, previous diagnosis, disease duration, and medi-
cation use. Bruxism was assessed through self-report and clinical examination. Erosive wear
on maxillary anterior teeth palatal surfaces was measured using ACEC, and plaque accumula-
tion using the Silness and Löe Plaque Index. Statistical analyses included independent sample
t-tests and Spearman/Pearson correlation coefficients. Significance was set at p<0.05.

Results: Reflux disease was detected in 20.9% of the participants in the study. ACEC scores of
individuals reporting reflux symptoms were found to be significantly higher compared to healthy
individuals (p<0.05). ACEC scores were also found to be significantly higher in individuals with
bruxism than those of without bruxism. In contrast, the plaque index did not show a significant
difference between the groups. Additionally, a significant and positive relationship was found
between the duration of reflux and ACEC scores (r=0.281, p<0.01). ACEC scores were observed
to be higher in individuals receiving reflux treatment compared to those not using medication.

Conclusion: These findings indicate that reflux affects not only the gastrointestinal system but
also oral and dental health and emphasize the importance of early diagnosis and intervention
for dental erosion in individuals with reflux symptoms. Our study reveals the usability of the
ACEC in large populations and sheds light on the multifactorial etiology of dental erosion. It
also highlights the need to consider the potential abrasive effects of medications used in reflux
treatment.
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INTRODUCTION

Erosive wear of the teeth and Gastroesophageal Reflux Dis-

ease (GERD) are two conditions are two interrelated condi-

tions [1]. GERD, characterized by the backward movement

of stomach acid, has heartburn and regurgitation as its main

systemic symptoms [2]. Heartburn is described as a burning

sensation in the retrosternal area. Clinical symptoms are very

common and affect a significant portion of the general pop-

ulation [3]. It has been reported that 20% of the adult pop-

ulation experiences heartburn at least once a week, and 40%

at least once a month [4]. According to data from another

study, this incidence has been reported as 10-20% in Europe

and North America, and 5% in Asia. A study from Turkey

showed that its incidence was 33% [5].

Dental erosion is defined as the dissolution of hard dental

tissues by acidic factors without bacterial activity. The eti-

ology of erosion may be attributed to extrinsic factors, such

as acidic foods, beverages, or medications, or intrinsic factors

like stomach acid [6]. The erosive process begins on the tooth

surface. Initially, acids or chelating agents remove the tooth’s

protective pellicle layer, followed by the dissolution of the or-

ganic structure and demineralization. In cases of GERD, the
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palatal and incisal surfaces of maxillary teeth and the occlusal

surfaces of mandibular teeth are most affected due to the en-

try of acidic material into the oral cavity [7]. As the disease

progresses, erosion may also be observed on the chewing sur-

faces of the posterior teeth in both jaws. Concurrently, the

labial and buccal surfaces generally experience wear in long-

term and severe reflux cases. The palatal surfaces of the max-

illary teeth are the earliest affected areas because of the limited

protective effect of the salivary glands and continuous expo-

sure to gastric acid. Furthermore, the force of regurgitation

reaching the mouth from the pharynx can also increase the

severity of dental erosion [7, 8]. Studies have shown a sig-

nificant relationship between GERD and dental erosion [9].

However, the development of erosion does not progress iden-

tically in every individual; its progression can be significantly

affected by the duration and severity of reflux, diet, medica-

tions, and oral hygiene habits [10, 11]. The damaged tooth

surface becomes more susceptible to wear from mechanical

frictionduring chewing, swallowing, tongue and cheekmove-

ments, or brushing. Tooth brushing performed after an acid

attack is particularly damaging, since it can further increase

wear on the softened and demineralized tooth surface.

Clinicians often prefer a wait-and-see approach for dental

erosion, whereas they tend to proceed directly to treatment

for dental caries [8, 12]. Erosion observed in asymptomatic

teeth is initially considered insignificant and often left un-

treated until later ages or until significant symptoms develop.

However, it is crucial to determine whether these teeth will

eventually require minimally invasive treatment or more in-

vasive procedures at advanced stages. In advanced cases, se-

rious complications such as pulp chamber exposure, com-

plete loss of the tooth crown, vertical dimension loss, and

temporomandibular joint dysfunction may develop. Despite

these risks, awareness among general physicians is limited; one

study found that only 40% were aware that GERD can cause

dental erosion [13]. This indicates a clear need for this knowl-

edge to be more widely addressed in medical and dental edu-

cation.

There is still no definitive consensus in the literature on how

to clinically evaluate and determine the causes of tooth wear.

While acid erosion is considered the most important cause of

tooth wear in many European countries, in some other coun-

tries, mechanical wear (attrition, abrasion) is still regarded as

the predominant factor. These different approaches can cause

confusion in the assessment of tooth wear. Researchers to-

day emphasize the multifactorial etiology of tooth wear and

state that attributing it to a single cause can bemisleading [14,

15]. This multifactorial perspective is also highly important

when evaluating wear on the palatal surfaces of maxillary an-

terior teeth. Not only GERD, but also factors such as tooth

brushing habits, oral hygiene level, clenching and grinding

activities (bruxism), and medications can contribute to wear

on these surfaces. The Anterior Clinical Erosive Classifica-

tion (ACEC) systematically grades erosive wear, particularly

that arising from intrinsic acid sources, and helps determine

the need for clinical intervention [16]. To our knowledge,

no comprehensive study in the literature has simultaneously

examined reflux, oral hygiene index, and bruxism to evaluate

wear on the palatal surfaces of maxillary anterior teeth using

the ACEC.

In this context, the aim of our study was to evaluate the tooth

wear occurring in themaxillary anterior teeth of patients who

presented to the Restorative Dentistry Clinic of Inonu Uni-

versity Faculty of Dentistry using the ACEC and to reveal its

relationship with reflux, oral hygiene, and bruxism. The null

hypothesis for this study was that the variables of reflux pres-

ence, bruxism presence, age, and plaque index had no signifi-

cant effect on the level of erosive wear occurring on the palatal

surfaces of maxillary anterior teeth (ACEC score).

MATERIALS ANDMETHODS

This study is cross-sectional andobservational research. Itwas

conducted at the Restorative Dentistry Clinic of the Faculty

of Dentistry, Inonu University, between June and July 2025.

Power analysis

When the effect size was calculated as 0.19, evaluating at least

436 participants was deemed sufficient with a 95% confidence

interval and a 5%margin of error. However, in the study, 507

participants were examined, ensuring a reliable estimation of

reflux prevalence among individuals attending the clinic.

Participants

Individuals aged between 16 and 70 years who could read and

understand Turkish, who did not have missing maxillary an-

terior teeth, who had at least 20 healthy and clinically con-

trollable teeth in the mouth, and who did not use fixed or re-

movable prostheses were included in the study. Individuals

with systemic diseases other than reflux were excluded from

the study.

Procedure

Before the study was conducted, volunteer candidates were

taken to the waiting room and informed about the study.

Those who agreed to participate signed the informed consent

form and were admitted to the examination room. For par-

ticipants under the age of 18, informed consent was addition-

ally obtained from their parents. In this study, adult patients

who had previously been diagnosedwith gastroesophageal re-

flux disease (GERD) by a gastroenterologist based solely on

typical symptoms, responded to treatment with antisecretory

therapy, and had no alarm symptoms were included. Since

advanced diagnostic tests for GERD (such as pHmonitoring

or endoscopy) are only required in suspicious cases or when

there is no response to treatment, the individuals included

in this study were those diagnosed based on clinical evalua-

tion and response to therapy alone [17,18]. Participants were
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administered a self-report questionnaire regarding the pres-

ence of GERD and were asked whether they had previously

been diagnosed with reflux. Subsequently, the Anterior Clin-

ical Erosive Tooth Wear Classification index and the Silness

& Löe Plaque Index were applied by the dentist. Partici-

pants were also administered a self-report questionnaire re-

garding the presence of bruxism. In addition to the question-

naire results, masseter muscle examination, intraoral exami-

nation, and temporomandibular joint evaluation were per-

formed. The masseter muscles were examined by palpation,

tooth surfaces were assessed for wear (enamel loss, dentin ex-

posure), and the presence of pain or clicking sounds in the jaw

joint was recorded and diagnosis of bruxism was established

based on participants’ self-report responses and clinical exam-

ination findings.

Tests used in the study

Participants were asked to complete the following tests.

Reflux assessment questionnaire

In the study, a questionnairewas administered to evaluate par-

ticipants’ symptoms related to gastroesophageal reflux disease

(GERD), questioning whether they had previously been di-

agnosed with reflux, the duration of the diagnosis, medica-

tion use, and lifestyle impacts related to reflux. The question-

naire was prepared based on methods widely used in clinical

research that rely on symptomatic assessment rather than di-

agnostic tests to determine the presence of reflux. In this con-

text, the presence of refluxwas evaluated based on the individ-

ual’s self-report, history of reflux diagnosis, and frequency of

symptoms.

Anterior clinical erosive classification (ACEC)

This classification is an objective system that enables the clini-

cal assessment of acid erosion occurring on the palatal surfaces

of maxillary anterior teeth [16]. This system assigns a score

from 0 to 5 to each of the six anterior teeth in the upper jaw.

Scores are determined according to the amount of wear ob-

served at the enamel and dentin levels; a score of 0 indicates

no wear, while a score of 5 represents wear characterized by

pulp exposure or significant structural loss (Table 1). The av-

erage of the scores determined for each tooth is calculated to

obtain individual’s overall ACEC score. This system allows

for the clinical classification of both early and advanced stages

of erosive tooth wear and is recognized as a reliable method,

especially for assessing wear caused by intrinsic acid sources

such as reflux.

Plaque index (PI)

Developed by Silness and Löe in 1964, this index aims to as-

sess the severity of plaque present on the tooth surface [19].

The plaque index, divided into four scores, is performed by

evaluating teeth numbered 16, 12, 24, 36, 32, and 44 in the

mouth. Each of the four surfaces of these teeth (buccal, lin-

gual, mesial, and distal) is scored between 0 and 3. The scores

from the four regions of the tooth are summed and divided

by four to provide the plaque index for the tooth according

to the scores and criteria below.

Calibration

All examiners underwent a theoretical training period initially

conducted on study models and subsequently through prac-

tical sessions with dental students. The training included

recording indices individually by each of the three examin-

ers on subjects, discussing the findings, and then re-evaluating

several subjects to compare results. All examiners scored the

same areas and compared their results, discussing their experi-

ences. This process continued until they consistently assigned

the same values for each surface and achieved a 90% agreement

for the entire mouth.

Statistical analysis

Data were analyzed using IBM SPSS Statistics, version 27.0

(IBMCorp.; Armonk,NY,USA).TheKolmogorov-Smirnov

test was used to determine the distribution of the data. For

comparing independent groups, the Independent Samples

t-Test was applied for parametric data, while the Mann-

Whitney U Test was used for non-parametric data. The ho-

mogeneity of variance was assessed with Levene’s test. Any

p value less than 0.05 was considered statistically significant.

For correlation analyses, Spearman’s rho correlation coeffi-

cient was used to assess the relationships between variables.

Finally, linear regression analysis was performed to evaluate

the predictive effect of independent variables on the depen-

dent variables.

RESULTS

This study involving 507 individuals found that the preva-

lence of gastroesophageal reflux disease (GERD) was 20.9%

and bruxism was 27.6%. Both the GERD and bruxism

groups had significantly higher median ages and Anterior

Clinical Erosive Classification (ACEC) scores compared to

healthy controls, with correlations of r=0.18 and r=0.13 for

the GERD group, and r=0.27 and r=0.2 for the bruxism

group, respectively (Table 2). A higher plaque index was also

found in males (d=0.15), who also had significantly higher

ACEC scores (r=0.19). Among those with reflux, individ-

uals on medication had significantly higher ACEC scores

(r=0.2) than those not using medication (Table 3). Linear

regression analysis identified age as a significant predictor of

ACEC scores (R2 =0.248,p<0.001), while correlation analy-

sis showed a significant positive relationship between the du-

ration of reflux and ACEC scores (r=0.281, p<0.01) (Table

4).

DISCUSSION

This study confirms that both GERD and bruxism are asso-

ciated with increased dental erosion, with a notable finding
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Table 1. ACE classification

Classification Palatal enamel Palatal dentin Insizal edge length Facial enamel Pulp vitality Suggested therapy

Class I Reduced Not exposed Preserved Preserved Preserved No restorative treatment

Class II Lost in contact areas Minimally exposed Preserved Preserved Preserved Palatal composites

Class III Lost Distinctly exposed ≤ 2 mm lost Preserved Preserved Palatal onlays

Class IV Lost Extensively exposed > 2 mm lost Preserved Preserved Sandwich approach

Class V Lost Extensively exposed > 2 mm lost Distinctively reduced/lost Preserved Sandwich approach

(experimental)

Class VI Lost Extensively exposed > 2 mm lost Lost Lost Sandwich approach

(highly experimental)

Table 2. The summary of the age, ACEC score, and plaque index values according to reflux status, gender, and presence of bruxism among the

participants.

Reflux
p value*

Gender
p value*

Bruxism
p value*

Present Absent Male Female Present Absent

n 106 (20.9%) 401 (79.1%) 229 (45.2%) 278 (54.8%) 140 (27.6%) 367 (72.4%)

Age 46(20)A 34(26)B <0.001 37(27) 36(29) 0.48 46(31)A 35(24)B <0.001

ACEC 1.66(1)A 1(1)B 0.003 1.33(1) 1.16(1) 0.18 1.66(1.17)A 1(1)B <0.001

PI 1.37(0.59) 1.29(0.58) 0.29 1.33(0.65)A 1.25(0.59)B <0.001 1.25(3) 1.29(0.58) 0.259

Groups denoted by different superscript letters (A, B) in the same row are significantly different (p<0.05). All comparisons were performed using theMann–Whitney U test.
Data are presented as median (interquartile range, IQR).

Table 3. The summary of the age, reflux duration, ACEC score, and plaque index values according to medication use, bruxism, and gender status in

the reflux group.

Medication Use
p value*

Bruxism
p value*

Gender
p value*

Yes No Present Absent Male Female

n 42 64 46 60 40 66

Age 44.29(2.28) 43.5(1.87) 0.791* 47.09(2.29)A 41.30 (1.79)B 0.046* 48.1(2.44)A 41.21(1.72)B 0.02*

Duration of Reflux (years) 4(9) 5(5) 0.835** 5(7) 2.5(5) 0.005** 5(8)A 4(4)B 0.046**

ACEC 1.83(0.71)A 1.33(0.96)B 0.037** 1.83(1.17)A 1.41(1)B 0.05** 1.91(1.25)A 1.5(0.87)B 0.049**

PI 1.33(0.55) 1.39(0.68) 0.338** 1.25(0.71) 1.47(0.54) 0.082** 1.56(0.56)A 1.29(0.67)B 0.004**

Variables with a normal distribution are presented as mean ± standard deviation (SD) and were analyzed using the independent samples t-test (*). Variables without a normal
distribution are presented as median (interquartile range, IQR) andwere analyzed using theMann–WhitneyU test (**). Groups denoted by different superscript letters (A, B)
in the same row are significantly different (p < 0.05). *p<0.05: independent samples t-test; **p<0.05: Mann–Whitney U test.

Table 4. Correlation and regression analyses of age, reflux duration, and ACEC scores.

Correlation

Age ACEC PI Duration of Reflux (years)

Spearman's rho

Age 1 0.488** 0.159** 0.242*

ACEC 0.488** 1.00 .230** 0.281**

PI 0.159** 0.230** 1 0.07

Duration of Reflux (years) 0.242* 0.281** 0.069 1

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).

that the ACEC classification, typically used in case reports, is

an effective tool for large-scale epidemiological studies. The

prevalence of GERD found in this cohort (20.9%) is consis-

tent with reported rates in Turkey and globally, and themean

age of GERD patients was around 43 years [5, 20, 21].

The use of the ACEC is a key strength of this research, as it

offers a systematic and quantitative approach to evaluating in-

trinsic acid-related wear [16]. This classification assesses each

palatal surface of the anterior teeth individually for enamel

and dentin loss, incisal edge level, presence of facial enamel,

and pulp vitality, thus helping to determine not only the pres-

ence of wear but also its severity and the need for treatment

[16]. In the literature, the ACEC has generally been used

in individual case reports and for justifying restorative treat-

ment plans; however, nopublished studies have been found in

which it was systematically applied for data collection in large

populations. Various indices have been used by researchers to

investigate the presence of dental erosion [22,23]. In this re-
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gard, our study is, to our knowledge, the first clinical research

in which the ACEC has been used quantitatively in a large

groupof individuals to evaluate erosivewear on anterior teeth.

Through comprehensive data analysis and simultaneous as-

sessment of factors such as GERD, bruxism, age, and plaque

index, the ACEC is considered a valid and applicable tool for

epidemiological studies. In this way, the study demonstrates

both the practical potential of the ACEC and contributes to

the literature on how this classification can be appiled in clin-

ical research into the causes of dental erosion.

In our study, individuals reporting GERD symptoms and

those with a history of bruxism had higher ACEC scores on

their anterior teeth compared to healthy individuals, whereas

the plaque index did not show significant differences between

groups. These findings suggest that, in addition to chemical

destruction due to intrinsic acid exposure, mechanical stress

factors (such as clenching and grinding)may also play a role in

the progression of erosive wear. It is known that acidic mate-

rial reaching the oral cavity due to reflux can cause early-stage

wear, especially on the palatal surfaces of the maxillary ante-

rior teeth [24,25]. Indeed, it has been reported that poor eat-

ing habits starting in childhood and factors such as bruxism

contribute to dental erosion, which often persists into adult-

hood [26]. The literature also emphasizes that tooth surface

damage ismore severe in caseswhere chemical erosion coexists

withmechanicalwear [15,27]. Our findings that bothGERD

and bruxism were linked to higher ACEC scores, while the

plaque index was not, reinforce the concept of dental erosion

as a multifactorial process. This suggests that while classic

oral hygiene is crucial for preventing caries, it has little impact

on erosion caused by chemical andmechanical factors such as

acid reflux and tooth grinding [28,29]. The positive correla-

tion between reflux duration and ACEC scores suggests that

the chronicity of reflux is a key driver of progressive erosive

wear.

The observation that individuals on GERD medication had

higher ACEC scores is particularly interesting. While these

medications neutralize stomach acid, some, such as calcium

carbonate, may cause abrasive effects on tooth surfaces, con-

tributing to wear [30,31]. This highlights the need for a

holistic, interdisciplinary approach tomanaging patientswith

both medical conditions and dental erosion.

Correlation analysis revealed a statistically significant andpos-

itive relationship between reflux duration andACECscores (r

= 0.281, p<0.01). This indicates that as the duration of reflux

increases, erosive wear on the anterior teeth also tends to in-

crease. In other words, in individuals with longer-standing

reflux symptoms, the acidic wear observed on the palatal

surfaces of the maxillary anterior teeth is more severe. Re-

searchers have reported that individuals who have had reflux

disease for a longer time experience greater erosive wear on

their teeth [32].

Limitations

A primary limitation of this study is its retrospective and

cross-sectional design. The data on GERD and bruxism

were collected through self-reports and clinical examinations

rather than objective diagnostic methods like pHmonitoring

or polysomnography. This reliance on subjective reporting

can introduce bias. Additionally, the study used the ACEC,

which focuses exclusively on the palatal surfaces of maxil-

lary anterior teeth, excluding erosion in other parts of the

mouth. Future longitudinal studies with more objective di-

agnostic tools would provide amore robust understanding of

the causal relationships between these factors and dental ero-

sion.

CONCLUSION

In conclusion, this study demonstrates that intrinsic and me-

chanical factors such as GERD and bruxism are strongly

linked to the development and severity of dental erosion on

the palatal surfaces of maxillary anterior teeth. The lack of

a significant relationship with the plaque index suggests that

the etiology of erosion is distinct from that of periodontal

pathologies. The findings also underscore the importance of

a holistic approach to patient care, considering both systemic

conditions and the potential abrasive effects of some medica-

tions.

Ethics Committee Approval: Ethical approval for this studywas
granted by the Scientific Research Ethics Committee of In-
onu University, Faculty of Health Sciences (Decision num-
ber: 2025/7710).

Informed Consent: Participants were informed about the study
and their written consent was obtained. For participants un-
der the age of 18, both verbal and written consent were ob-
tained from their parents.

Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors declare no conflict of interest.

Author Contributions: Conceptualization: F.Ö.; Methodol-
ogy: F.Ö., M.F.K.; Data Collection and/or Processing: F.Ö.,
T.S., E.Ş.; Analysis and/or Interpretation: F.Ö.; Literature
Review: T.S., E.Ş.; Writing – Original Draft: F.Ö.; Writing
– Review and Editing: F.Ö., T.S., E.Ş., M.F.K.; Supervision:
F.Ö.

Financial Disclosure: This study did not receive any financial
support.

REFERENCES
1. Moazzez R, Bartlett D, Anggiansah AJ. Dental erosion, gastro-

oesophageal reflux disease and saliva: how are they related? J Oral Re-
habil. 2004;32(6):489-94. doi: 10.1016/j.jdent.2004.03.004.

2. Fass R, Boeckxstaens GE, El-Serag H, Rosen R, Sifrim D, Vaezi MF.
Gastro-oesophageal reflux disease.NatRevDis Primers. 2021;7(1):55.
doi: 10.1038/s41572-021-00287-w.

3. Kahrilas PJ. Gastroesophageal reflux disease. JAMA.
1996;276(12):983-8. doi: 10.1001/jama.1996.03540120061035.

419 https://doi.org/10.5455/annalsmedres.2025.07.189

https://doi.org/10.1016/j.jdent.2004.03.004
https://doi.org/10.1038/s41572-021-00287-w
https://doi.org/10.1001/jama.1996.03540120061035
https://doi.org/10.5455/annalsmedres.2025.07.189


Ocal F. et al. Original Article AnnMed Res 2025;32(9):415–420

4. Locke GR 3rd, Talley NJ, Fett SL, Zinsmeister AR, Melton LJ
3rd. Prevalence and clinical spectrum of gastroesophageal reflux: a
population-based study in Olmsted County, Minnesota. Gastroen-
terology. 1997;112(5):1448-56. doi: 10.1016/S0016-5085(97)70025-
8.

5. Oğuz D, Köksal AŞ, Özden A. Türkiye’de birinci basamak sağlık ku-
rumlarına başvuran hastalarda gastroözofageal reflü hastalığı görülme
sıklığı. Akademik Gastroenteroloji Dergisi. 2008;7(3):137-43.

6. Scaramucci T, Carvalho JC, Hara AT, Zero DT. Causes of dental
erosion: intrinsic factors. Dent Eros Manag Clin. 2015:35-67. doi:
10.1007/978-3-319-13993-7_3.

7. Picos A, Chisnoiu A, Dumitrasc DL. Dental erosion in patients with
gastroesophageal refluxdisease.ActaClinExpMed.2013;22(3):303-7.
PMID: 23828670.

8. Leinfelder KF, Wilder AD Jr, Teixeira LC. Wear rates of poste-
rior composite resins. J Am Dent Assoc. 1986;112(6):829-33. doi:
10.14219/jada.archive.1986.0111.

9. Holbrook W, Furuholm J, Gudmundsson K, Theodors A, Meurman
JH. Gastric reflux is a significant causative factor of tooth erosion. J
Dent Res. 2009;88(5):422-6. doi: 10.1177/0022034509336530.

10. Wiegand A, Schlueter N. The role of oral hygiene: does tooth-
brushing harm? Eur Textbook Wearn. 2014;25:215-9. doi:
10.1159/000360379.

11. Milosevic A, Brodie DA, Slade PD. Dental erosion, oral hygiene, and
nutrition in eating disorders. Int J Eat Disord. 1997;21(2):195-
9. doi: 10.1002/(SICI)1098-108X(199703)21:2<195::AID-
EAT11>3.0.CO;2-1.

12. Taylor D, Bayne S, Sturdevant J, Wilder A Jr. Comparison of di-
rect and indirect methods for analyzing wear of posterior compos-
ite restorations. Dent Mater. 1989;5(3):157-60. doi: 10.1016/0109-
5641(89)90004-3.

13. Ranjitkar S, Smales RJ, Kaidonis JA. Oral manifestations of gastroe-
sophageal reflux disease. J GastroenterolHepatol. 2012;27(1):21-7. doi:
10.1111/j.1440-1746.2011.06945.x.

14. Grippo JO, Simring M, Schreiner SJ. Attrition, abrasion, cor-
rosion and abfraction revisited: a new perspective on tooth
surface lesions. J Am Dent Assoc. 2004;135(8):1109-18. doi:
10.14219/jada.archive.2004.0369.

15. Khan F, Young WG. The multifactorial nature of toothwear. Trans
Aust Odontol Soc. 2011:1-15. doi: 10.1002/9781118785058.

16. Vailati F, Belser UC. Classification and treatment of the anterior max-
illary dentition affected by dental erosion: the ACE classification. Int
J Prosthodont. 2010;30(6):559-63. PMID: 20967302.

17. Phillips HR, Kamboj AK, Leggett CL. Diagnosis and manage-
ment of gastroesophageal reflux disease: a concise review for clini-
cians. Mayo Clin Proc. 2025;100(5):882–889. doi: 10.1016/j.may-
ocp.2025.01.022.

18. Desai M, Ruan W, Thosani NC, Amaris M, Scott JS, Saeed
A, et al. American Society for Gastrointestinal Endoscopy guide-
line on the diagnosis and management of GERD: methodol-

ogy and review of evidence. VideoGIE. 2025;10(2):81–137. doi:
10.1016/j.vgie.2024.10.001.

19. Silness J, Löe H. Periodontal disease in pregnancy II. Correlation be-
tween oral hygiene and periodontal condition. Acta Odontol Scand.
1964;22(1):121-35. doi: 10.3109/00016356408993968.

20. Çakır ÖÖ, Çizmecioğlu A, Bıyık M, Çifçi S, Ataseven H, Po-
lat H, et al. Konya il merkezinde gastroözofageal reflü hastalığı
prevalansı. Akademik Gastroenteroloji Dergisi. 2018;17(1):2-11. doi:
10.17941/agd.428376.

21. Ünal NG, Bor S. Gastroözofagial Reflü Hastalığı. Türkiye Klinikleri
Gastroenteroloji-Özel Sayı. 2011;4(2):9-25.

22. Bezgin T, Yılmaz ZB, Koçyiğit C, Kızılkan NU, Kırsaçlıoğlu CT,
Özalp N. Gastroözefageal Reflü Hastalığı Tanısı Konan Çocuklarda
Dental Erozyon Prevalansı. Arch Health Sci Res. 2015;4(1):1-5.

23. Tugut F, Dogan DO, Polat T, Yilmaz K, Ozdemir A. Gastroözofa-
gal reflü hastalığı olan bireylerdeki diş erozyon sıklığının araştırılması.
Cumhuriyet Dent J. 2011;12(1):29-32.

24. Picos A, Badea ME, Dumitrascu DL. Dental erosion in gastro-
esophageal reflux disease. A systematic review. Clujul Med.
2018;91(4):387-92. doi: 10.15386/cjmed-1017.

25. Ortiz ADC, Fideles SOM, Pomini KT, Buchaim RL. Updates in as-
sociation of gastroesophageal reflux disease and dental erosion: sys-
tematic review. Rev Gastroenterol Hepatol. 2021;15(9):1037-46. doi:
10.1080/17474124.2021.1890030.

26. Kırzıoğlu Z, Yetiş CÇ. Çocuklarda dental erozyon ve koruyucu
uygulamalar. Atatürk Üniversitesi Diş Hekimliği Fakültesi Dergisi.
2015;25:81-90. doi: 10.17567/dfd.39974.

27. LevenAJ, AshleyM. Epidemiology, aetiology and prevention of tooth
wear.BrDent J. 2023;234(6):439-44. doi: 10.1038/s41415-023-5624-
0.

28. Helle K, Árok AZ, Ollé G, Antal M, Rosztóczy A. Dental evaluation
is helpful in the differentiation of functional heartburn and gastroe-
sophageal reflux disease.World J Gastroenterol. 2023;29(31):4774-80.
doi: 10.3748/wjg.v29.i31.4774.

29. Munoz J,HerrerosB, SanchizV,AmorosC,HernandezV,Pascual I, et
al. Dental and periodontal lesions in patients with gastro-oesophageal
reflux disease. Dig Dis Sci. 2003;35(7):461-7. doi: 10.1016/S1590-
8658(03)00215-9.

30. Anisja D, Indrani D, Herda E. The effect of brushing with nano
calcium carbonate and calcium carbonate toothpaste on the sur-
face roughness of nano-ionomer. J Phys Conf Ser. 2017;012058. doi:
10.1088/1742-6596/884/1/012058.

31. Öcal F, Dayi B. Effect of antacid gastric syrups on surface proper-
ties of dental restorative materials: an in vitro analysis of rough-
ness and microhardness. BMC Oral Health. 2025;25(1):135. doi:
10.1186/s12903-025-05516-2.

32. Ertuğrul CÇ, Kırzıoğlu Z, Aktepe E, Savaş, HB. The effects of psy-
chostimulants on oral health and saliva in children with attention
deficit hyperactivity disorder: a case-control study.Niger J Clin Pract.
2018; 21(9): 1213-1220. doi: 10.4103/njcp.njcp_385_17.

420 https://doi.org/10.5455/annalsmedres.2025.07.189

https://doi.org/10.1016/S0016-5085(97)70025-8
https://doi.org/10.1016/S0016-5085(97)70025-8
https://doi.org/10.1007/978-3-319-13993-7_3
https://pubmed.ncbi.nlm.nih.gov/23828670
https://doi.org/10.14219/jada.archive.1986.0111
https://doi.org/10.1177/0022034509336530
https://doi.org/10.1159/000360379
https://doi.org/10.1002/(SICI)1098-108X(199703)21:2%3C195::AID-EAT11%3E3.0.CO;2-1
https://doi.org/10.1002/(SICI)1098-108X(199703)21:2%3C195::AID-EAT11%3E3.0.CO;2-1
https://doi.org/10.1016/0109-5641(89)90004-3
https://doi.org/10.1016/0109-5641(89)90004-3
https://doi.org/10.1111/j.1440-1746.2011.06945.x
https://doi.org/10.14219/jada.archive.2004.0369
https://doi.org/10.1002/9781118785058
https://pubmed.ncbi.nlm.nih.gov/20967302
https://doi.org/10.1016/j.mayocp.2025.01.022
https://doi.org/10.1016/j.mayocp.2025.01.022
https://doi.org/10.1016/j.vgie.2024.10.001
https://doi.org/10.3109/00016356408993968
https://doi.org/10.17941/agd.428376
https://doi.org/10.15386/cjmed-1017
https://doi.org/10.1080/17474124.2021.1890030
https://doi.org/10.17567/dfd.39974
https://doi.org/10.1038/s41415-023-5624-0
https://doi.org/10.1038/s41415-023-5624-0
https://doi.org/10.3748/wjg.v29.i31.4774
https://doi.org/10.1016/S1590-8658(03)00215-9
https://doi.org/10.1016/S1590-8658(03)00215-9
https://doi.org/10.1088/1742-6596/884/1/012058
https://doi.org/10.1186/s12903-025-05516-2
https://doi.org/10.4103/njcp.njcp_385_17
https://doi.org/10.5455/annalsmedres.2025.07.189

	MAIN POINTS
	ABSTRACT

