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Abstract 

 

Aim: This study aims to update the prevalence of tooth wear in a sample of patients 

seeking the Triage and Urgency appointment at Egas Moniz Dental Clinic (EMDC), 

correlate with risk factors and compare with the results obtained with the previous index 

used in the EMDC. 

Material and methods: The database created with the collected information was used 

for descriptive and inferential statistical analysis. Data from 2266 patients, between 2021 

and 2023, was analysed, as well as the presence of tooth wear, its different types and its 

correlation with risk factors. 

Results: The prevalence of dental wear was found to be 72.1%, with attrition (35.8%) 

being the most prevalent lesion, and erosion (7.2%) the least prevalent, in line with the 

previous investigation. Involving erosion lesions, the ones involving only enamel had a 

prevalence of 4.8%. Concerning risk predictors, age (OR = 1.013) and VDO (OR = 

1.575) were considered relevant for abrasion. Age (OR = 1.028), gender, specifically 

male, (OR = 1.303) and the use of drugs (OR = 1.736) were positively associated with 

the presence of attrition. Regarding erosion, age (OR = 1.017), VDO (OR = 1.527), dry 

mouth (OR = 1.538) and the intake of antacids (OR = 3.128) were considered risk factors 

for this condition. For NCCL only age (OR = 1.028) was significantly associated.  

Conclusion: It was concluded that TW is prevalent and increases with age, underscoring 

the necessity for timely and accurate diagnosis to minimise its progression. Additionally, 

it is crucial to conduct a thorough evaluation of the risk factors involved, to implement 

effective preventive measures and treatment strategies.  

Key-words: tooth wear; grading index scales; risk factors; prevalence 
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Resumo 

 

Objetivo: Este estudo tem como objetivo atualizar a prevalência do desgaste dentário, 

numa amostra de pacientes que procuraram a consulta de Triagem e Urgência da Clínica 

Dentária Egas Moniz (EMDC), correlacionar com fatores de risco e comparar com os 

resultados obtidos com o índice anteriormente utilizado na EMDC. 

Materiais e métodos: O banco de dados criado com as informações recolhidas foi 

utilizado para a análise estatística descritiva e inferencial. Foram analisados dados de 

8919 pacientes, entre 2016 e 2023, bem como a presença de desgaste dentário, os seus 

diferentes tipos e a sua correlação com os fatores de risco. 

Resultados: A prevalência do desgaste dentário foi de 72,1%, sendo a atrição (35,8%) a 

lesão mais prevalente e a erosão (7,2%) a menos prevalente, em concordância com a 

investigação anterior. Em relação às lesões de erosão, aquelas que envolvem apenas o 

esmalte tiveram uma prevalência de 4,8%. No que diz respeito aos fatores de risco, a 

idade (OR = 1,013) e a DVO (OR = 1,575) foram considerados relevantes para a abrasão. 

A idade (OR = 1,028), o género, especificamente masculino (OR = 1,303), e o uso de 

drogas (OR = 1,736) foram positivamente associados à presença de atrição. No que 

concerne à erosão, a idade (OR = 1,017), a DVO (OR = 1,527), a boca seca (OR = 1,538) 

e a ingestão de antiácidos (OR = 3,128) foram considerados significantes. Para as lesões 

cervicais não cariosas (NCCL), apenas a idade (OR = 1,028) obteve resultados 

significativos. 

Conclusão: Concluiu-se que o desgaste dentário é prevalente e aumenta com a idade, 

sublinhando a necessidade de um diagnóstico atempado e preciso para minimizar a sua 

progressão. Além disso, é crucial realizar uma avaliação minuciosa dos fatores de risco 

envolvidos para implementar medidas preventivas eficazes e estratégias de tratamento. 

Palavras-chave: desgaste dentário; índices; fatores de risco; prevalência. 

 



 

4 

 

 



 

  5 

 

List of Content 

I.INTRODUCTION ....................................................................................................... 13 

1.1.Tooth Wear ......................................................................................................... 13 

1.1.1.Types of Tooth Wear ..................................................................................... 14 

1.1.2.Risk Factors for Tooth Wear ......................................................................... 20 

1.2.TOOTH WEAR MANAGEMENT ................................................................... 21 

1.2.1.Preventing Tooth Wear .................................................................................. 21 

1.2.2.Diagnosing and Monitoring Tooth Wear progression ................................... 23 

1.3.TOOTH WEAR PREVALENCE ..................................................................... 26 

II.OBJECTIVES ............................................................................................................ 27 

III.MATERIALS AND METHODS ............................................................................. 29 

3.1.Study design ........................................................................................................ 29 

3.2.Statistical analysis ............................................................................................... 30 

IV.RESULTS ................................................................................................................. 33 

4.1.Patient’s Characteristics .................................................................................... 33 

4.2.Tooth Wear Prevalence ...................................................................................... 33 

4.3.Risk Factors ........................................................................................................ 34 

4.3.1.Abrasion ........................................................................................................ 35 

4.3.2.Attrition ......................................................................................................... 36 

4.3.3.Erosion ........................................................................................................... 37 

4.3.4.NCCL ............................................................................................................ 38 

V.DISCUSSION ............................................................................................................ 39 

VI.CONCLUSION ......................................................................................................... 43 

VII.REFERENCES ....................................................................................................... 45 

 

 



 

6 

 

 



 

  7 

 

List of Figures 

Figure  1 - Schematic representation of abrasion. Abrasion lesion (right to the dotted 

white line) with visible wear on the tooth surface. The affected area shows signs of 

mechanical wear, characterised by grooves in the cervical area of the tooth, near the gum 

l ....................................................................................................................................... 14 

Figure  2 - Factors related to patients and nutrition influencing the development of 

erosion. (adapted from Lussi et al. 2011). ...................................................................... 17 

 



 

8 

 

 



 

  9 

 

List of Tables 

Table  1 - Risk factors for tooth wear (adapted from A.Algadhi, 2021; Kontaxopoulou & 

Alam, 2015; Nadiger, 2012; Oudkerk et al., 2023). ....................................................... 20 

Table  2 - Independent Variables (Biological and Behavioural). .................................. 30 

Table  3 - Patient’s Characteristics. ............................................................................... 33 

Table  4 - Prevalence of the different types of Tooth Wear, Erosion, Attrition and NCCL 

(Noncarious cervical lesions) and the combination between them. ............................... 34 

Table  5 - Prevalence of erosion according to the WHO Classification System. .......... 34 

Table  6 - Prevalence of the different risk factors evaluated. ........................................ 35 

Table  7 - Results (p values, ORs and CIs) of the univariate and multivariate logistic 

regression analysis for factors associated with the prevalence of abrasive tooth wear with 

p ≤ 0,05. .......................................................................................................................... 36 

Table  8 - Results (p values, ORs and CIs) of the univariate and multivariate logistic 

regression analysis for factors associated with the prevalence of attritive tooth wear, with 

p ≤ 0,05. .......................................................................................................................... 36 

Table  9 - Results (p values, ORs and CIs) of the univariate and multivariate logistic 

regression analysis for factors associated with the prevalence of erosive tooth wear, with 

p ≤ 0,05. .......................................................................................................................... 37 

Table  10 - Results (p values, ORs and CIs) of the univariate and multivariate logistic 

regression analysis for factors associated with the prevalence of NCCL, with p ≤ 0,05.

 ........................................................................................................................................ 38 

 



 

10 

 

 



 

  11 

 

List of Abbreviations 

3D - Three-dimensional 

BEWE - Basic Erosive Wear Examination 

BPE - Basic Periodontal Examination 

CI - Confidence Intervals 

EM - Egas Moniz School of Health and Science 

EMDC - Egas Moniz Dental Clinic 

GER - Gastroesophageal reflux 

GERD - Gastroesophageal reflux disease 

IOSs - Intraoral scanners 

NCCL - Non-carious cervical lesion 

OR - Odds ratio 

TW - Tooth Wear 

TWES - Tooth Wear Evaluation System 

TWI - Tooth Wear Index 

VDO - Vertical dimension of occlusion 



 

12 

 



Introduction 

13 

1. INTRODUCTION 

 

1.1.  Tooth Wear 

Tooth Wear (TW) has become more relevant over the last decades in terms of 

preservation of the natural dentition; on one side we have the patient’s seeking advice and 

treatment from dentists and on the other, the clinicians are more involved in the search 

for knowledge to treat this condition (Hemmings et al., 2018; Wetselaar et al., 2019). 

TW is a common finding that can be described as the progressive loss of dental 

hard tissues, including enamel and dentin, without the presence of caries or trauma (A. 

Algadhi, 2021; Shrestha & Rajbhandari, 2018). This process is of multifactorial aetiology 

and its severity is generally proportional to ageing, with unpredictable rates of tissue loss 

(Mehta et al., 2012; Schuurs, 2013). 

This phenomenon can be classified as either physiological or pathological. 

Physiological wear is a natural outcome that comes along the process of ageing, involving 

activities such as mastication and adjustments, necessary for teeth to function properly 

(Bartlett & O’Toole, 2019; Warreth et al., 2020).   

The daily contact between the teeth of both arcades causes a microscopical loss of 

tooth surface that, with time, will evolve to a macroscopical loss. A series of variants will 

determine the seriousness of the wear, such as food and drinks pH, intensity and duration 

of masticatory forces and characteristics of the saliva (Schuurs, 2013). 

In its majority, these gradual physical changes don’t require any restorative 

procedures; only when the rate of wear is so prominent and unacceptable that triggers 

some sort of compromise to the dentition (eg.: dental aesthetics, sensitivity, functional 

problems), becoming pathological (Bartlett & O’Toole, 2019; Loomans et al., 2017). 

Therefore, the clinician can describe it as pathological when the wear is atypical 

for the age of the patient and causes any sort of undesirable complications that with time 

and no treatment, may increase in complexity (Loomans et al., 2017). Even though the 

term “pathological wear” is supported by many, it is a subjective opinion that can differ 

according to the specialist (Bartlett & O’Toole, 2019). 



Tooth wear prevalence and risk factors among patients from clínica dentaria Egas Moniz: an update 

 

14 

When formulating a diagnosis and structuring a treatment plan, it’s essential to 

take into account the underlying causes, bearing in mind that tooth surface loss can result 

from the combination of different aetiological factors (Warreth et al., 2020). Therefore, 

an early examination and treatment plan can prevent more extensive damage (Tuñas et 

al., 2016). Each type of TW will be elaborated upon in the following sections. 

 

1.1.1. Types of Tooth Wear 

Different types of TW have been identified, namely attrition, abrasion and erosion. 

The term "abfraction" has been recently discouraged due to insufficient supporting 

evidence (Schlueter et al., 2020). 

1.1.1.1 Dental Abrasion 

Abrasion is the slow and progressive mechanical loss of mineralized tooth 

substance induced by exogenous materials, without the presence of bacterial plaque 

(Amaral et al., 2014; Wetselaar et al., 2019). The term “non-carious cervical lesion” 

(NCCL) is a more appropriate designation to describe these lesions (Al-Ani, 2023). 

 

Figure  1 - Schematic representation of abrasion. Abrasion lesion (right to the dotted white line) with visible 

wear on the tooth surface. The affected area shows signs of mechanical wear, characterised by grooves in 

the cervical area of the tooth, near the gum l 
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There are several factors reported to cause such TW, including hard bristle 

toothbrushes, brushing with excessive forces, abrasive toothpaste, incorrect use of dental 

floss and abrasive foods (eg.: nuts and seeds); it is also indicated that certain occupations 

carry an associated hazard (Gonçalves & Deusdará, 2012; Kontaxopoulou & Alam, 2015; 

Warreth et al., 2020). Workers often exposed to abrasive particles (e.g. carbon mines or 

construction) tend to suffer wear on the exposed dental surfaces (Sala & García, 2013). 

The clinical presentation is dependent on the aetiology, therefore presenting 

different wear patterns. A localised notch-like pattern in the incisal border of anterior 

teeth entails repeated contact with a foreign object or substance; a rounded or V-shaped 

groove in the buccal/labial surface of the cervical region is often due to overzealous 

toothbrushing, wrong hardness of the toothbrush bristles or use of abrasive pastes  (Al-

Ani, 2023; Hemmings et al., 2018; Mehta et al., 2012).  

The lesions are located mainly near the gingival margin, in the cementoenamel 

junction; the wear intensifies when there is a gingival recession and the dental tissues 

become exposed, sometimes creating a dentinary hypersensibility (Sala & García, 2013). 

Canines, premolars, and molars are particularly susceptible, as well as dentin and 

cementum (Mehta et al., 2012; Tuñas et al., 2016). 

 

1.1.1.2 Dental Attrition 

Attrition is described as the mechanical wear derived from tooth-to-tooth contact, 

as in mastication, leading to the loss of mineralized tooth substance (Ricketts, 2011; 

Schlueter et al., 2020). Its more severe forms are often found in the presence of 

parafunctional habits where the patient executes empty-mouth grinding activity, for 

instance, present in cases of bruxism (Ricketts, 2011; Warreth et al., 2020).  

While researchers have previously suggested that occlusal interferences and sleep 

disturbances could be potential causes, it is widely agreed that chronic "stress" or 

"distress" are the primary catalysts. Bruxism manifests as a coping mechanism and can 

alternate between active and inactive phases (Kaidonis, 2012; Kontaxopoulou & Alam, 

2015). 
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This variety of TW can result in a reduction of vertical dimension of occlusion 

(VDO) (Kontaxopoulou & Alam, 2015). Even though it is more often on the cusps and 

incisal edges, that appear flattened, it can also be seen interproximal, caused by lateral 

movements that with time produce extensive interproximal contacts (Sala & García, 

2013; Rees & Somi, 2018). Additionally, chips or fractures may be present on these 

surfaces, providing clues about the cause of the TW (Kontaxopoulou & Alam, 2015). 

Incisors and molars are the most compromised teeth, both maxillary and 

mandibular, in an antagonistic manner (Sala & García, 2013; Tuñas et al., 2016).  

The early clinical signs of wear include the emergence of minor polished facets 

on the cusp or ridge or a subtle flattening of the incisal border; as it progresses there’s a 

tendency for a decrease in cusp height and the flattening of the inclined planes on the 

occlusal surfaces (Mehta et al., 2012). It is also distinguished by equal wear and matching 

facets in opposing teeth (Shellis & Addi, 2024).  

Besides the TW and marked wear facets (there can be dentin exposure, and in 

extreme cases pulp exposure), there is a list of signs that can be present in cases of 

attrition: traumatic ulcers, linea alba, tooth mobility and fractures (natural teeth or 

restorations), tongue indentations and masseter and temporalis muscles hypertrophy 

(Mehta et al., 2012; Rees & Somi, 2018). 

 

1.1.1.3 Dental Erosion 

Erosion primarily occurs due to the demineralisation of hard tissues caused by 

acidic substances, not derived from oral bacteria (Hyusmans et al., 2011; Schlueter et al., 

2020). 

This form of wear is a process where a material superficial structure weakens due 

to a chemical agent, rendering it more vulnerable to both chemical and mechanical forces 

(Huysmans et al., 2011; Shellis & Addy, 2014). This interactive process includes 

demineralisation, potentially leading to tissue loss, while mechanical wear like attrition 

or abrasion is heightened by the initial demineralisation (Shellis & Addy, 2014). 
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The acids responsible stem from either intrinsic factors, hydrochloric acid 

originating from certain conditions, such as gastric reflux (GERD) and eating disorders, 

or exogenous sources, including acidic foods and drinks, occupational exposure to acidic 

elements in the environment, and certain medications (Pineau, 1994). 

Common indicators of enamel erosion include the emergence of a smooth, silky, 

shiny enamel, or in some cases dull enamel, without perikymata, yet with preserved 

enamel along the gingival margin (Kaidonis, 2012; Lussi et al., 2011). As occlusal erosion 

progresses, it results in the rounding of cusps, and restorations may elevate above the 

adjacent tooth surfaces and in severe instances, the entire occlusal morphology may 

vanish (Carvalho et al., 2015). Additionally, enamel loss can expose dentine and the 

surface may become sensitive to temperature variations and tactile stimulation (Lussi et 

al., 2011). 

 

Figure  2 - Factors related to patients and nutrition influencing the development of erosion. (adapted from 

Lussi et al. 2011). 

1.1.1.3.1 Extrinsic Erosion 

Exogenous erosion occurs in the presence of acids from external sources, like 

acidic diets, work environment and/or medication (Schlueter et al., 2020). The intake of 
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acidic foods and drinks has multiplied over the years, with one of the reasons being the 

ongoing trend of leading a healthy lifestyle (Hemmings et al., 2018). 

The exaggerated consumption of certain beverages containing citrus fruits has, 

consequently, increased erosion; it is also known that carbonated drinks have this effect 

on dentition (A. Algadhi, 2021; Hemmings et al., 2018). Increased risk of erosion is not 

solely linked to the acidity of beverages; habits such as frequent consumption, swishing, 

sipping, or holding drinks in the mouth can exacerbate this risk (Shlueter & Luka, 2018). 

These habits relate to erosive potential or erosivity, where the host and exposure 

parameters determine if the potential turns into tooth material loss due to dental erosion 

(Schlueter et al., 2020).  

Work environment is also one of the possible aetiologies, namely working in an 

industry such as wine tasting and industrial processes (battery, galvanization, mineral) 

can lead to high exposure to acidic liquids and vapours (A. Algadhi, 2021; Tuñas et al., 

2016). Other factors responsible for exogenous erosion are activities like professional 

swimming as a result of the pH of the swimming pool water (Hemmings et al., 2018; 

Tuñas et al., 2016). 

Although alcohol addiction can relate to both intrinsic and extrinsic erosion, we 

will consider in the scope of this thesis alcohol itself as an exogenous source of acid that 

can potentiate erosion (A. Algadhi, 2021). Illegal and legal drugs and medications can 

also be related to the presence of extrinsic erosive wear (Schlueter & Luka, 2018).   

This subtype of erosion can impact all teeth, but it is mainly on the vestibular and 

occlusal surfaces of posterior teeth and the vestibular surface of anterior teeth of the 

mandibula (Al-Salehi, 2014).    

 

1.1.1.3.2 Intrinsic Erosion 

Intrinsic factors leading to dental erosion stem from the exposure of teeth to gastric 

acid entering the oral cavity through processes such as GERD or vomiting, linked with 

certain disorders, addictions or morning sickness during pregnancy (Carvalho et al., 

2015).  
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The clinical signs of dental erosion typically become apparent after the regular 

and prolonged impact of gastric acid on the dental hard tissues, occurring over several 

years (Scheutzel, 1996). In cases of intrinsic erosion, the clinical manifestations are 

typically seen on the palatal sides of the maxillary teeth and on the occlusal and buccal 

sides of the mandibular teeth (Al-Salehi, 2014). 

Gastroesophageal reflux (GER) is a normal physiological occurrence that can 

happen multiple times a day in individuals, without symptoms or complications, after 

substantial meals. As a pathology, GERD is identified by recurrent gastric reflux leading 

to bothersome symptoms, such as heartburn, heightened risk of esophageal 

adenocarcinoma and tooth wear (Jordão et al., 2020).  

GERD is the regurgitation of acid into the oesophagus, and in some patients into 

the mouth. It removes the protective biofilm of the teeth, creating pathological erosive 

patterns on the surfaces of the teeth (Nota et al., 2022; Spolarich & Panagako, 2017). 

Dentists might be the first to suspect the presence of GERD, especially when witnessing 

unexplained tooth erosion lesions (Spolarich & Panagako, 2017). 

The observed appearance often involves smoothing of the tooth surface and 

potential exposure of underlying dentin, even in areas where no opposing teeth make 

contact. Existing dental restorations, particularly amalgam fillings, remain unaffected by 

acid exposure, appearing as raised islands above the eroded surrounding tooth surface 

(Spolarich & Panagako, 2017). 

When we address the intrinsic erosion side of chronic alcoholism, it leads to 

various pathological changes, causing the reflux of gastric contents and inflammation in 

the oesophagus and stomach (A. Algadhi, 2021; Scheutzel, 1996). This can progress to 

chronic esophagitis and gastritis, resulting in persistent gastroesophageal reflux 

(Scheutzel, 1996).  

Another form of exposure of the oral cavity to hydrochloric acid is eating 

disorders, serious mental and behavioural conditions, that present negative effects on oral 

health, including dental erosion (Nijakowski et al., 2023). The two most common forms 

are anorexia nervosa and bulimia nervosa, both with episodes of self-induced vomiting 

resulting in lesions on the palatal surfaces of the anterior teeth (Kisely et al., 2015).  
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Research suggests that brushing promptly after consuming acidic nourishments or 

emesis can lead to increased erosive wear of tooth surfaces. Additionally, brushing right 

after expelling stomach contents might remove the external layer of the tooth, uncovering 

the decalcified layer, which needs incremental remineralisation (Nijakowski et al., 2023). 

Experiencing nausea and vomiting throughout pregnancy is common and women 

tend to avoid their oral health routine, for fear of initiating another episode. It has the 

potential to cause significant erosion of tooth surfaces, contributing to a decline in oral 

health (Enabulele & Ibhawoh, 2014). 

1.1.2. Risk Factors for Tooth Wear 

As previously stated, TW is multifactorial including erosion, abrasion and 

attrition, and each of these subtypes has its own set of risk factors (table 1).  

Table  1 - Risk factors for tooth wear (adapted from A.Algadhi, 2021; Kontaxopoulou & Alam, 2015; 

Nadiger, 2012; Oudkerk et al., 2023). 

Risk Factors  Abrasion Attrition Erosion 

Socio-demographic factors Age x x x 

Gender (Male) x x x 

Medical history GERD   x 

Saliva   x 

Vomiting   x 

Medication   x 

Eating disorders  x x 

Alcoholism   x 

Drugs  x x 

Dietary habits Drinks - Beverages   x 

Drinking behaviour   x 
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Acidic food   x 

Coarse diet x x x 

Oral hygiene habits Frequency x   

Type of toothbrush x   

Technique x   

Toothpaste x   

Occlusal factors Number of teeth  x  

Bruxism   x  

 

1.2. TOOTH WEAR MANAGEMENT 

1.2.1.  Preventing Tooth Wear 

TW is known for being an increasing problem that affects individuals, rather than 

a community. Therefore, it is difficult to predict which ones are going to be affected, 

making the primary prevention challenging to attain (Mehta et al., 2012). Depending on 

the aetiology, there are different routes that the dental practitioner can choose from to 

take preventive measures. 

The initial step in effectively managing TW over the long term involves 

establishing a comprehensive differential diagnosis, implementing rigorous preventive 

measures, continuously monitoring the condition, and considering active treatment only 

when necessary, becoming imperative the knowledge of the risk factors associated for 

successful prevention and intervention (Nadiger, 2012; Oudkerk et al., 2023).  

In patients with a bruxism habit, splint therapy, a plastic occlusal splint or a soft 

mouthguard, will be useful in protecting both the teeth and any restoration or crowns that 

might be present (Ricketts, 2011). Thus, accurate diagnosis of the underlying cause of 

bruxism, especially if it is breathing-related, requires a comprehensive sleep study 

(Spolarich & Panagako, 2017). 
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Another approach involves attempting to modify the patients' habits, whether by 

teaching them how to brush with proper force, encouraging them to change to a softer 

toothbrush or using a less abrasive toothpaste (Gonçalves & Deusdará, 2012).  Clinically, 

the dentist can also resort to less abrasive polishing and prophylaxis pastes and address 

and reinforce regularly the brushing technique in the appointments (Gonçalves & 

Deusdará, 2012; Spolarich & Panagako, 2017). 

Applying topical sodium fluoride, through mouth rinse or gel, can help protect 

and prevent further TW after exposure to acid, especially in cases where the dentin is 

already exposed (A. Algadhi, 2021; Mehta et al., 2012; Spolarich & Panagako, 2017). 

Dental health providers are often the first to notice oral changes and play a crucial 

role in initiating help (Spolarich & Panagako, 2017). Collaboration between clinicians, 

patients, and medical providers is essential for identifying and addressing the systemic 

conditions underlying a patient's health issues; if GERD or bulimia is suspected, it is 

advisable to refer the cases to a specialist doctor (A. Algadhi, 2021; Hemmings et al., 

2018; Mehta et al., 2012).  

To prevent ongoing dental damage, the focus is on balancing or counteracting 

acidic occurrences, such as advising patients to rinse with water immediately after 

vomiting and suggesting the addition of baking soda to neutralise the acid. Toothbrushing 

should be avoided for at least one hour after vomiting. Individuals with bulimia are 

encouraged to limit low-pH drink intake and use a straw when consuming such beverages 

(Spolarich & Panagako, 2017). 

Beverage modification and dietary counselling are essential preventive measures; 

advising patients to reduce the quantity and frequency of consuming acidic substances, 

including fruits, fruit juices, and carbonated drinks, is beneficial (Mehta et al., 2012). 

Consuming hard cheese or dairy products after acidic beverage ingestion is suggested to 

promote enamel re-hardening (Mehta et al., 2012; O’Toole & Mullan, 2018; Spolarich & 

Panagako, 2017).  

Chewing sugar-free gum, including varieties with carbamide, serves a dual 

purpose by stimulating salivary flow, which enhances oral clearance and has been 

demonstrated in the laboratory to reduce wear from erosion. The presence of carbamide 



Introduction 

23 

in gum can rapidly elevate salivary pH, further contributing to the potential reduction of 

erosive effects (Mehta et al., 2012; O’Tootle & Mullan, 2018). 

Dental practitioners may be the first line to help a patient who is going through 

bulimia or GERD, for instance, and should make a referral to a specialist medical 

practitioner (Mehta et al., 2012). 

 

1.2.2.  Diagnosing and Monitoring Tooth Wear progression 

Due to its multifactorial causes, TW can present in various forms, posing 

challenges in both diagnosis and management (Hemmings et al., 2018; Wetselaar et al., 

2016; Wetselaar & Lobbezoo, 2016).  

Documenting a comprehensive history of the primary complaint is essential. It's 

equally important to accurately record the patient's medical history, including clinical 

signs, symptoms, and the distribution of wear (generalised or localised), to aid in 

diagnosis (Hemmings et al., 2018). 

Regular monitoring is crucial to achieve less invasive treatments and should be 

standard practice. After implementing preventive measures or other treatments, follow-

up assessments are necessary to evaluate their effectiveness. Monitoring involves a 

reassessment of all the information gathered, allowing the observation of improvement 

or decline in the patient's case (Kaidonis, 2012). 

There is a clear demand, both in clinical practice and scientific research, for 

methods to measure and monitor TW (Lopez-Frias et al., 2012; O’Toole et al., 2023). The 

available literature offers numerous approaches, which can be categorised broadly into 

quantitative and qualitative methods (Gkantidis et al., 2020; Lopez-Frias et al., 2012; 

O’Toole et al., 2023). 

Qualitative monitoring relies on the subjective evaluation of patient data, often 

resulting in a binary outcome of either yes or no. However, if a scale is employed, such 

as one found in a clinical index, it turns into a semi-quantitative approach. Conversely, 

quantitative monitoring involves precisely measuring changes in patient data, providing 
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a numeric representation of wear progression, for instance, scanning with an intraoral 

scanner (O’Toole et al., 2023). 

 

1.2.2.1 Clinical indices 

TW indices aim to categorise and document the extent of TW or dental erosion in 

studies focused on prevalence and incidence (Bartlett et al., 2008). 

A well-designed index should possess simplicity in comprehension and 

application, alongside clearly defined scoring criteria and demonstrated reproducibility. 

Its use should prove valuable for investigating the causes, prevention, and monitoring of 

a condition, essentially functioning as an essential tool for both epidemiological and 

clinical purposes (Lopez-Frias et al., 2012; Wetselaar et al., 2016). 

Recommended indices in the European Consensus Statement include the Basic 

Erosive Wear Examination (BEWE), the Tooth Wear Index (TWI),  and the Tooth Wear 

Evaluation System (TWES) (Wetselaar et al., 2020). 

The TWI still is frequently utilised, as per Smith and Knight, and distinguishes 

wear on the incisal edge, occlusal surfaces, and cervical area of the teeth, categorising 

severity according to the extent of dentine and secondary dentin involvement (Morozova 

et al., 2016; Ramesh et al., 2022). 

The BEWE is based on the principles of Basic Periodontal Examination (BPE); it 

divides teeth into six sextants and encompasses an assessment of the buccal, 

lingual/palatal, and occlusal surfaces of each tooth. Subsequently, only the highest value 

per sextant is marked giving a sum score (Bartlett et al., 2008; Morozova et al., 2016).  

The TWES assesses TW through a multi-stage sequential method; it encompasses 

ten modules, divided into four for basic diagnostics, three for extended diagnostics, and 

three for management and treatment (Wetselaar et al., 2020). 

Overall, making use of clinical indices, like the BEWE, TWI or TWES, as a 

screening tool, complemented by clinical photographs and study models, is an efficient 

and economical method for identifying and documenting wear patterns during clinical 
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practice, as well as monitoring its progression (Al-Seelawi et al., 2024; O’Toole et al., 

2023).  

Although several indices have been proposed, none is universally accepted, 

showing a lack of standardisation, and complicating comparisons between studies 

(Lopez-Frias et al., 2012; Ramesh et al., 2022). Current indices may not accurately 

measure wear rates or suit both research and clinical needs. Developing an applicable, 

simple index remains a challenge and further research is needed (Lopez-Frias et al., 

2012). 

1.2.2.2 Intra Oral Scans 

Intraoral scanners (IOSs) are advanced medical tools equipped with three-

dimensional (3D) measurement systems (Angelone et al., 2023). They capture detailed 

information about the shape and dimensions of dental arches, producing 3D models of 

teeth and soft tissues in the oral cavity (Angelone et al., 2023; Mangano et al., 2017). 

This device enables the meticulous quantification and tracking of TW progression 

in the submillimeter range through the superimposition of successive digital models. This 

innovative approach presents notable advantages over traditional visual observation 

methods, including clinical assessments, photographic analysis, or model-based 

evaluations (Schlenz et al., 2023).  

IOSs offer significant advantages compared to conventional impressions, notably 

reducing patient discomfort while streamlining clinical procedures for dentists; it 

facilitates communication with both dental technicians and patients. Nonetheless, IOS 

does have its limitations, such as difficulty in detecting deep margin lines, a learning 

curve associated with its use and high management and purchase costs (Mangano et al., 

2017).  

 

1.3. TOOTH WEAR PREVALENCE 

TW is a frequently encountered issue that is directly proportional to the process 

of ageing (Huysmans et al., 2011). From this standpoint, the ageing population has been 

experiencing a gradual increase over the past decade, and with individuals retaining a 
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greater number of teeth for longer durations throughout their lives, TW appears to be 

following a similar upward trajectory (Pereira Cenci et al., 2023). 

In recent reviews of erosive wear prevalence worldwide, it has been observed as 

a common phenomenon among the general population in developed nations, suggesting 

prevalence rates ranging from 30% to 50% in deciduous teeth and from 20% to 45% in 

permanent teeth (Schlueter & Luka, 2018).  

Systematic reviews confirm the prevalence of the condition in both definitive 

dentition in adults and deciduous teeth in children (Huysmans et al., 2011). There also 

appears to be a tendency for erosion to be more prevalent in males compared to females, 

one of the reasons being higher forces during mastication, and in those who are frequent 

beverage consumers (Pereira Cenci et al., 2023; Schlueter & Luka, 2018). 

While many individuals may not find the gradual changes in appearance and shape 

problematic, others may experience significant wear or severity, needing intervention. In 

such instances, preventive measures and ongoing monitoring are commonly advised, 

while more advanced cases may require restorative procedures such as composite fillings 

or dental crowns (Bartlett & O’Toole, 2019). 

In light of the information presented above, it becomes essential to further 

investigate the prevalence and related risk factors concerning TW. Such initiative serves 

as a means to thoroughly address this common dental concern and implement effective 

strategies for management and prevention. 
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2. OBJECTIVES 

 

This study aims to update the prevalence of TW in a sample of patients seeking 

the Screening and Urgency appointment at EMDC, correlate with risk factors and 

compare with the results obtained with the previous index used in the EMDC. 

Hypothesis 

H0: The prevalence values measured with the new method for data collection and 

classification of TW lesions are similar to those measured with the previous index. 

H1: The prevalence values measured with the new method for data collection and 

classification of TW lesions are different from those measured with the previous index. 
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3.   MATERIALS AND METHODS 

 

3.1.     Study design 

 

This observational Cross-Sectional study was conducted in EMDC, at Egas Moniz 

School of Health and Science (EM), from April 2021 to November 2023, and approved 

by the Ethics Committee of Egas Moniz School of Health and Science (nº 1349). 

Informed Consent Forms were previously signed voluntarily by each participant 

before data processing. For each participant, a code was assigned, and a database was 

created with the collected information, which was used solely for statistical analysis and 

always maintaining anonymity regarding the identification of the patients under study.  

For the period of 2021-2023, the same criteria were employed for the inclusion of 

eligible patients as in the previous study (Capela, 2021) , and state as the follow: 

Inclusion criteria: 

• Informed Consent forms, previously accepted by the Ethics Committee of 

Egas Moniz School of Health and Science, voluntarily signed authorising 

the utilization of the collected data at the Screening and Emergency 

appointments; 

• Filled tooth wear index at the Screening and Emergency appointment; 

 Exclusion Criteria: 

• Incomplete data in the Informed Consent form; 

• Non-signed Informed Consent form; 

The data was collected through a Screening form, filled with the patient’s 

information and observation conducted by the students and supervised by the dentists 

responsible for the department.  

Different screening forms were used to collect the data in the two observational 

periods. Direct comparisons will be performed between the data, in order to assess any 
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improvement in the screening method. Additionally, the WHO (World Health 

Organization) Oral Health Assessment Form for Adults (Petersen et al., 2013) was used 

to grade the severity of erosion lesions when present. 

 

3.2.       Statistical analysis 

The presence or absence of TW and the different wear types (erosion, attrition and 

abrasion) were considered the dependable variables in the statistical analysis. The 

independent variables are described in the following table (table 2). 

 

Table  2 - Independent Variables (Biological and Behavioural). 

Biological Variables Behavioural Variables 

Age Consumption of alcohol 

Gender Drugs use 

Bronchodilators Consumption of beverages 

Antacids Consumption of fresh fruits 

Mastication difficulties Tooth brushing frequency 

Dry mouth Mouthwash 

 Appearance complaints  

 

Data analysis was performed using IBM SPSS Statistics version 29.0 (IBM Corp., 

Armonk, NY, USA). Descriptive and inferential statistics methodologies were applied. 

Further, logistic regression analysis was used to model the relationship between TW and 



Materials and Methods 

31 

several risk indicators. Preliminary analyses were performed using univariate models. 

Next, multivariate models were constructed for each of the outcome clinical variables 

(abrasion, attrition, erosion and presence of non-carious cervical lesions), via a stepwise 

procedure. Only predictor variables showing a significance p ≤ 0.05 in the univariate 

model were included in the multivariate logistic regression procedure. The contribution 

of each variable to the model was evaluated by Wald statistics. Interactions were also 

analysed for all tested variables. A final reduced model for each of the considered clinical 

outcome was obtained, based on the significant predictor variable categories. Odds Ratio 

(OR) along with correspondent 95% Confidence Intervals (95% CI) were calculated for 

both univariate (crude OR) and multivariate analyses (adjusted OR). The level of 

statistical significance was set at 5%. 
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4. RESULTS 

 

4.1. Patient’s Characteristics 

Data from the first period evaluated (2016-2019) are described in the previous 

study (Capela, 2021). For the period between 2021 and 2023, the research sample 

consisted of 2266 patients that underwent the Screening and Emergency appointment at 

EMDC and were considered eligible for inclusion in this study (table 3). 936 were males 

with a mean age of 42.85 years (± 19.7 years) and 1330 were females with a mean age of 

42.52 (± 19.6 years). 

Table  3 - Patient’s Characteristics. 

N Gender N (%) 

Age 

Mean (years) 

2266 

Male 936 (41.3) 42.85 (±19.7) 

Female 1330 (58.7) 42.52 (±19.6) 

 

4.2. Tooth Wear Prevalence 

Regarding the different forms of TW, males presented for all forms a higher 

prevalence of TW (77%) in both individual and combined lesions of TW (Table 4).  

Also, attrition (39,6% and 33,2% in male and female gender, respectively) was 

considered the most prevalent TW lesion when evaluating the different types of TW 

(Table 4). The least prevalent was erosion (7.4% and 7.1% for male and female gender, 

respectively).  

Within the combined lesions, the most common was attrition and NCCL (3.3% 

and 3.4% for males and females, respectively), with Erosion and NCCL being the least 

common (0.4% and 0.8% for males and females, respectively). In both genders, 633 

(27.9%) patients did not present any type of TW.  
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Table  4 - Prevalence of the different types of Tooth Wear, Erosion, Attrition and NCCL (Noncarious 

cervical lesions) and the combination between them. 

Tooth Wear Male N(%) Female N(%) 

Erosion 69 (7.4) 95 (7.1) 

Attrition 371 (39.6) 441 (33.2) 

NCCL 215 (23) 285 (21.4) 

Erosion +Attrition+NCCL 7 (0.7) 8 (0.6) 

Erosion+Attrition 24 (2.6) 28 (2.1) 

Erosion+NCCL 4 (0.4) 10 (0.8) 

Attrition+NCCL 31 (3.3) 45 (3.4) 

No Wear 215 (23) 418 (31.4) 

Total 936 1330 

 

Using the WHO Classification System for erosion, table 5 indicates its prevalence 

categorised by severity. No lesion of erosion (92.7%) was the most prevalent; as the 

severity increases, the prevalence decreases. Thus, lesions only on enamel were observed 

in 4.8% of the observed subjects, lesions on enamel and dentin in 2.2% and pulp 

involvement only in 0.3% of the sample.  

Table  5 - Prevalence of erosion according to the WHO Classification System. 

 N (%) 

WHO 

Erosion 

Classification 

0 2102 (92.7) 

1 108 (4.8) 

2 50 (2.2) 

3 6 (0.3) 

0 - No lesion; 1 - Lesion involving only enamel; 2 - Lesion involving enamel and dentin; 3 - Pulp involvement. 

4.3. Risk Factors 

The most common risk factor was the use of mouthwash (39,2% in both males 

and females) (table 6). Decreased VDO (22,2% in males and 22,9% in females) and 

mastication difficulties (16,6% in males and 21,3% in females) also showed high levels 

of commonness in the population studied. 
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The risk factors least encountered were the consumption of carbonated drinks 

(0,3% in males and 0,1% in females), Sjögren’s Syndrome (0,1% in males and 0,5% in 

females) and the intake of antacids (1% in males and 0,9% in females). 

Table  6 - Prevalence of the different risk factors evaluated. 

Risk Factors Male N (%) Female N (%) 

Sjögren’s Syndrome 1 (0.1) 6 (0.5) 

Bronchodilator 16 (1.7) 22 (1.7) 

Antacids 9 (1) 29 (2.2) 

Alcohol intake 140 (15) 57 (4.3) 

Narcotics 50 (5.3) 18 (1.4) 

Fruits (2-3 times a day) 9 (1) 29 (2.2) 

Soda (2-3 times a day) 3 (0.3) 1 (0.1) 

Brushing (+3 times a day) 37 (4) 61 (4.6) 

Mouthwash 367 (39.2) 586 (39.2) 

Listerine 222 (23.7) 303 (22.8) 

Mastication difficulties 155 (16.6) 283 (21.3) 

Ashamed to smile 95 (10.1) 231 (17.4) 

Frequent dry mouth 89 (9.5) 176 (13.2) 

Decreased VDO 208 (22.2) 304 (22.9) 

 

All factors measured were univariately and multivariately tested for association 

with the prevalence of different types of TW, and only the ones proven significant are 

exhibited in tables 7, 8, 9 and 10. 

4.3.1. Abrasion 

The prevalence of Abrasion (table 7) was significantly associated with Age (p = 

0.002, OR = 1.013, 95% CI = 1.005-1.021) and VDO (p = 0.007, OR = 1.575, 95% CI = 

1.132-2.192). 
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Table  7 - Results (p values, ORs and CIs) of the univariate and multivariate logistic regression analysis 

for factors associated with the prevalence of abrasive tooth wear with p ≤ 0,05. 

Abrasion Univariate Multivariate (*) 

Predictor variables OR (95% CI) p OR (95% CI) p 

Age (years) 1.017 (1.010-1.1025) < 0.001 1.013 (1.005-1.021) 0.002 

VDO 
Yes 2.024 (1.511-2.712) < 0.001 1.575 (1.132-2.192) 0.007 

No 1 - 1 - 

VDO - Vertical Dimension of Occlusion 

(*) final reduced model obtained through a forward (Wald) stepwise procedure. The model was statistically significant, 

χ2(2) = 30.740, p &lt; 0.001, with Nagelkerke R 2 = 0.028 and correctly classified 90.0% of the cases. 

 

4.3.2. Attrition 

Age (p < 0.001, OR = 1.028, 95% CI = 1.023-1.033), Gender, specifically Male, 

(p = 0.004, OR = 1.303, 95% CI = 1.088-1.562) and the use of Drugs (p = 0.033, OR = 

1.736, 95% CI = 1.047-2.878) were positively associated with the preponderance of 

Attrition (table 8). 

 

Table  8 - Results (p values, ORs and CIs) of the univariate and multivariate logistic regression analysis 

for factors associated with the prevalence of attritive tooth wear, with p ≤ 0,05. 

Attrition Univariate Multivariate (*) 

Predictor variables OR (95% CI) p OR (95% CI) p 

Age (years) 1.027 (1.023-1.032) < 0.001 1.028 (1.023-1.033) < 0.001 

Gender 
Male 1.324 (1.113-1.575) 0.002 1.303 (1.088-1.562) 0.004 

Female 1 - 1 - 

Drug use 
Yes 1.263 (0.773-2.062) 0.351 1.736 (1.047-2.878) 0.033 

No 1 - 1 - 

(*) final reduced model obtained through a forward (Wald) stepwise procedure. The model was statistically significant, 

χ2(3) = 153.483, p & lt; 0.001, with Nagelkerke R 2 = 0.090 and correctly classified 64.8% of the cases. 
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4.3.3. Erosion 

Of the models with the interaction between Erosion and the Predictor variables 

(table 9), Age (p < 0.001, OR = 1.017, 95% CI = 1.008-1.027), VDO (p = 0.028, OR = 

1.527, 95% CI = 1.027-2.228), Dry mouth (p = 0.027, OR = 1.538, 95% CI = 1.005-

2.353) and the intake of Antacids (p = 0.046, OR = 3.128, 95% CI = 1.018-9.614) showed 

a significant added risk. 

Table  9 - Results (p values, ORs and CIs) of the univariate and multivariate logistic regression analysis 

for factors associated with the prevalence of erosive tooth wear, with p ≤ 0,05. 

Erosion Univariate Multivariate (*) 

Predictor variables OR (95% CI) p OR (95% CI) p 

Age (years) 1.023 (1.015-1.032) < 0.001 1.017 (1.008-1.027) < 0.001 

VDO 
Yes 2.231 (1.600-3.111) < 0.001 1.527 (1.047-2.228) 0.028 

No 1 - 1 - 

Dry mouth 
Yes 1.861 (1.230-2.815) 0.003 1.538 (1.005-2.353) 0.047 

No 1 - 1 - 

Antacids 
Yes 3.066 (1.020-9.220) 0.046 3.128 (1.018-9.614) 0.046 

No 1 - 1 - 

VDO - Vertical Dimension of Occlusion 

(*) final reduced model obtained through a forward (Wald) stepwise procedure. The model was statistically significant, 

χ2(4) = 43.083, p &lt; 0.001, with Nagelkerke R 2 = 0.047 and correctly classified 92.8% of the cases. 
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4.3.4. NCCL 

Of the evaluated risk factors, only Age was significantly associated with the 

prevalence of NCCL (p < 0.001, OR = 1.028, 95% CI = 1.023-1.033) (table 10). 

Table  10 - Results (p values, ORs and CIs) of the univariate and multivariate logistic regression analysis 

for factors associated with the prevalence of NCCL, with p ≤ 0,05. 

NCCL Univariate Multivariate (*) 

Predictor variables OR (95% CI) p OR (95% CI) p 

Age (years) 1.028 (1.023-1.033) < 0.001 1.028 (1.023-1.033) < 0.001 

NCCL – Non-Carious Cervical Lesion 

(*) final reduced model obtained through a forward (Wald) stepwise procedure. Only one predictor included (age). The 

model was statistically significant, χ2(1) = 109.685, p &lt; 0.001, with Nagelkerke R 2 = 0.073 and correctly classified 

77.7% of the cases. 
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5. DISCUSSION 

 

The primary objective of this study was to evaluate the occurrence of TW among 

individuals attending the Screening and Emergency consultation at EMDC. Overall, the 

prevalence of TW was 72.1%, with attrition (35.8%) being the most prevalent, similar to 

results seen in studies such as Al-Ani (2019), Hedge et al. (2018) and Hemmings et al. 

(2018), followed by NCCL (22.1%) and Erosion (7.2%). 

The evaluation system applied from 2016 to 2019 was composed by dichotomic 

answer (present or not present), while from 2021 to 2022 a system developed by the WHO 

was also used, in where erosion was classified according to the following scheme: 0 = no 

lesion, 1 = lesion involving only enamel, 2 = lesion involving enamel and dentin, 3 = pulp 

involvement. The prevalence results were inversely proportional to the severity of the 

erosive lesions being the most common lesions involving only enamel (4.8%). 

Dental hard tissues loss, resulting in TW, is a matter of growing significance; this 

is particularly true as people live longer and are able to maintain their natural teeth into 

old age (Atalay & Ozgunaltay, 2018; Awad et al. 2019; Nadiger, 2012). TW can be caused 

by a range of factors, including chemical, biological, behavioural, medications, 

gastrointestinal problems, and acid regurgitation (Atalay & Ozgunaltay, 2018; Awad et 

al. 2019). Documenting a comprehensive history of the primary complaint and finding 

the aetiology is important to manage the associated risk factors, preventing further 

structure loss and allowing monitoring of the associated symptoms (Kontaxopoulou & 

Alam, 2015). 

Of the risk factors documented, mouthwash (42.1%) was a popular element 

included in the patients’ oral hygiene habits. Nonetheless, its abuse can cause dental 

erosion, one of the most reported side effects, not only because of the pH, but also due to 

its viscosity (Radzki et al., 2022). Factors such as decreased VDO (22.6%), mastication 

difficulties (19.3%) and frequent dry mouth (11.7%) also displayed moderate prevalence 

percentages.  

Additional to the primary objective, we aimed to explore any potential 

associations between TW and various risk factors, updating the results from a previous 

study (Capela, 2021).  
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In the original investigation, age, alcohol consumption, teeth brushing, fresh fruit 

and soft drinks were considered risk factors for TW (Capela, 2021). These analysis 

models were consistent in determining the existence or nonexistence of dental wear, but 

they didn’t allow the analysis of risks for each type of wear (Capela, 2021). In the present 

research, with the available data we were able determine the prevalence of each type of 

wear in correlation with the risk factors. 

The prevalence of TW seems to have increased from 2016-2019 (53.9%) to 2021-

2023 (72.1%), which may be due to a real increase in prevalence or to a better diagnostic 

tool to identify TW lesions, as the old system used in the previous study only allowed to 

record the presence or absence of TW lesions and when more than one lesion was present, 

the one considered as most relevant was the one chosen to record as present. 

Concerning risk predictors, age (OR = 1.013) and VDO (OR = 1.575) were 

considered relevant for abrasion. Age (OR = 1.028), gender, specifically male, (OR = 

1.303) and the use of drugs (OR = 1.736) were positively associated with the presence of 

attrition. Regarding erosion, age (OR = 1.017), VDO (OR = 1.527), dry mouth (OR = 

1.538) and the intake of antacids (OR = 3.128) were considered risk factors for this 

condition. For NCCL only age (OR = 1.028) was significantly associated. 

In accordance with this investigation, age has demonstrated itself to be a common 

significant result when associated with TW, seen in works such as Shrestha & 

Rajbhandari (2018), Sun et al. (2017), Van 't Spijker et al. (2009), Wei et al. (2016). 

Considering gender, Wei et al. (2016) and Zhang et al. (2015) concluded that there was 

no distinction in prevalence between gender. Nevertheless, our results indicate a higher 

prevalence of TW in male gender (77%), aligning with the previous investigation (24.2%) 

(Capela, 2021). Despite this, our uni- and multivariable analyses did not reveal a positive 

association between TW and gender. 

Also, our study observed no correlation between tooth wear and how often 

individuals brush their teeth, which is consistent with the findings of Sadaf et al. (2014), 

and Bartlett et al. (2013). On the other hand, research by Wei et al. (2016) demonstrated 

a significant correlation between these variables. 

Among patients who frequently consume acidic foods and soft drinks, this 

investigation found no increase in TW similar to the findings in studies conducted on 
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Chinese adults (Wei et al. 2016). In contrast, research conducted in China, Poland, and 

Europe demonstrated a significant association between frequent consumption of these 

items and increased TW (Bartlett et al. 2013; Strużycka et al., 2017; Wei et al. 2016). 

Concerning the interaction of attrition with drug use there were substantial 

findings. This might be explained by the presence of bruxism as a result of drug-induced 

hyperactivity (Donaldson & Goodchild, 2006; Shetty et al., 2010). Erosion is also 

common in cases of substance abuse, supported by Donaldson & Goodchild (2006); 

Shetty et al., (2010), which doesn’t go in line with our results. 

Intrinsic acid from conditions such as GERD, anorexia, and bulimia can also lead 

to erosive TW, as demonstrated by other studies (Bartlett et al. 2013; Strużycka et al., 

2017; Sun et al., 2017; Wei et al. 2016); in the present study there weren’t similar 

significative results. Interestingly, the intake of antacids (OR = 3.128) was proven 

significant when correlated with erosion, which leads us to think that some patients may 

exhibit signs of erosion due to other pathologies treated with such medication, rather than 

GERD, or that GERD was not correctly diagnosed 

Maintaining the topic of erosion, the frequent sensation of dry mouth was 

considered significantly associated with this type of tooth wear. This is corroborated by 

results of Sun et al. (2017) and Zwier et al. (2017), where low salivary flow was identified 

as a strong risk factor for TW and concluded that saliva is essential in the oral 

environment, helping in preventing dental erosion (Sun et al., 2017; Zwier et al., 2013). 

The present investigation pertains to a retrospective study, thus it possesses certain 

limitations, such as incomplete information regarding exposure to causal agents. 

Furthermore, since the data is derived from screening questions asked by students rather 

than calibrated researchers, there is a higher margin of error. Another limitation is the 

difficulty to distinguish between erosion, attrition, and abrasion, since these conditions 

frequently coexist and overlap (Nadiger, 2012).  

With this study, it was understood that the students can distinguish between 

presence and absence of wear. However, in most cases, can’t classify it, as multiple types 

of wear are typically present, consistent with the previous research findings. It is 

important to highlight that studying different populations will yield different results due 
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to their lifestyle habits and unequal access to goods, as well as the age of participants in 

the sample. 

Even though the introduction of the new method for recording TW allowed us to 

record more than one type of wear in the same patient, unlike the previous study, it still 

is necessary to find an enhanced, standardised, and as mentioned before, calibrated tool 

to diagnose and monitor TW more efficiently. The WHO Oral Health Assessment Form 

for Adults gives us more information about the severeness of erosion. However, it is not 

recommended by the European Consensus, disregards the other types of TW and does not 

have the appropriate tools to clarify the underlying mechanism associated with TW.  

For future studies to be conducted with greater accuracy it is imperative the 

calibration of the dentists executing the screening appointment when diagnosing the 

various types of TW, ensuring more consistent results with less bias.  

In a future approach, the classification used should allow recording more than one 

type of TW, be recommended by the European Consensus and the questionnaires 

assessing risk factors should be validated to avoid ambiguity in responses. For more 

precise results, intraoral scanners may be used to quantify and monitor dental wear and 

differentiate between physiological and pathological TW. 
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6. CONCLUSION 

In this study, the prevalence of dental wear was found to be 72.1%, with attrition 

(35.8%) being the most frequent lesion, in line with the previous investigation. 

A positive relationship was found between dental wear and age. Gender was also 

identified as a risk factor, with males being more prone to dental wear. Even though the 

results are in accordance with the previous study, there is an increase in the prevalence of 

tooth wear, leading to the rejection of H0 and acceptance of H1, that indicates that the 

prevalence values measured with the new method for data collection and classification of 

TW lesions are different from those measured with the previous index.  

Concerning the results obtained, age and VDO were considered risk factors for 

abrasion. Age, gender, specifically male, and the use of drugs were positively associated 

with the presence of attrition. Regarding erosion, age, VDO, dry mouth and the intake of 

antacids were considered risk factors. For NCCL, only age was significantly associated. 

The former research identified challenges in lesion diagnosis, observer 

calibration, and the lack of protocols for recording various types of dental wear, that 

unfortunately still persist in the second research period. Previously, only the relationship 

of different risk factors with the presence or absence of dental wear could be studied, not 

their relationship with each type of dental wear. This limitation was overcome in our 

study. 

It is concluded that further studies should be conducted to delve deeper into the 

reasons behind the findings and to formulate less ambiguous questions for better 

understanding of patients. This study underscores the need for implementing validated 

questionnaires and observer calibration. Additional prospective studies could confirm the 

consistency of these results. 
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