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Abstract

Background: Tooth wear (TW) prevalence is high and increasing and has important
consequences on the patient’s quality of life. Knowledge of risk factors is crucial to promote
diagnosis, prevention strategies, and timely interceptive treatment. Many studies have
identified TW risk factors.

Objective: This scoping review aims to map and describe suspected available factors
associated with TW in permanent dentition based on quantitative measurement.

Methods: The scoping review was conducted using the PRISMA extension of the Scoping
Reviews checklist. The search was conducted in Octobre 2022 from the Medline® (PubMed®
interface) and Scopus® databases. Two independent reviewers selected and characterized the
studies.

Results: 2702 articles were identified for assessment of titles and abstracts, and 273 articles
were included in the review. The results show a need to standardize TW measurement indices
and the study design. The included studies highlighted various factors, classified into nine
domains: sociodemographic factors, medical history, drinking habits, eating habits, oral
hygiene habits, dental factors, bruxism and temporomandibular disorders (TMD), behavioral
factors, and stress. Results related to chemical TW (erosion) risk factors underline the

importance of eating disorders, gastroesophageal reflux, and lifestyle, particularly drinking and



eating behaviors, which supports developing public health information campaigns and
interventions. Besides chemical, this review identifies evidence of several mechanical TW risk
factors, such as toothbrushing and bruxism; the influence of this last factor needs to be further
explored.

Conclusions: TW management and prevention require a multidisciplinary approach. Dentists
are in the first line to detect associated diseases such as reflux or eating disorders. Consequently,
practitioners’ information and guideline diffusion should be promoted, and a TW risk factors

checklist (the ToWeR checklist) is proposed to help diagnostic approaches.
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Introduction

Tooth wear (TW) is the loss of dental hard tissues from the surface by means other than dental
caries, trauma, or developmental disorders. It has different types: attrition (wear process by
direct tooth-to-tooth contact), erosion (dissolution of dental hard tissue caused by non-
bacteriogenic acids), abrasion (caused by the sliding or rubbing of abrasive external objects
against the tooth surfaces), and abfraction (caused by tensile stress generated from non-axial
cyclic occlusal forces) (1). TW prevalence has been high and increasing, particularly in young
patients (2-4). An earlier study reported that TW affects 68.8% of the population between 16
and 97 years old in the United States, with 9.6% showing extreme TW (5). In the Netherlands,
moderate and severe TW affected 86% of the adult population (6).

In severe TW cases, patients can suffer from dental pain and psycho-social handicap due to
impaired aesthetics, masticatory dysfunction, temporomandibular joint disorders, masticatory
muscles, and orofacial pain (7, 8), with a significant impact on the oral health-related quality
of life (9), requiring complex rehabilitation (10-14). TW is a multifactorial phenomenon, which
can be physiological or pathological (15), and knowledge of risk factors is crucial to promote
diagnosis, prevention strategies, and timely interceptive treatment. Moreover, knowledge of
TW risk factors and proper clinical screening could detect associated pathologies.

Many studies on the prevalence and related risk factors identified extrinsic or intrinsic, chemical
or mechanical, biological, behavioral, or environmental (16). However, to the best of our
knowledge, no review in the literature synthesizes the results of different studies. Therefore,
the objective of this scoping review was to map and describe factors suspected to be associated
with TW in permanent dentition based on quantitative measurement of TW. The secondary

objective of this study was to introduce a TW risk factor checklist for use in clinical practice.

Method



Study design

The scoping review was conducted using the PRISMA-ScR checklist (Preferred Reporting
Items for Systematic reviews and Meta-Analyses extension for scoping reviews checklist) (17)

(Appendix 1).

Eligibility criteria

Epidemiological studies, systematic review and meta-analysis on risk factors of tooth wear in
permanent dentition were considered in this review. Reviews, case reports, correspondence,
editorials, animal studies, anthropological studies, in vitro and in situ studies, letters, posters,
conference abstracts, personal opinions, comments, and resumes were excluded, as well as

studies on dental materials and treatments.

Information sources

The search was conducted in October 2022 from two databases: Medline® (PubMed®
interface) and Scopus®. MeSH terms and synonyms related to TW, risk factors and permanent

dentition were considered (Figure 1).

Search strategy

The search query was developed based on TW risk factors in adult (permanent) dentition. The
search strategy was adapted to fit each database (Figure 1). The search was limited to
publication date and language to ensure publications are from January 1, 2000, in English or
French. The reference lists of all identified articles were also screened to identify additional

studies for inclusion.

Selection of source of evidence

After excluding duplicate references, two independent investigators (J.O. and C.G.) selected

publications according to the eligibility criteria. The titles and abstracts of the identified articles



were assessed. Data extraction differences were discussed and resolved by consensus;
otherwise, a third examiner (A.M.) intervened in deciding whether to include or exclude the
paper. The full texts of all articles identified for possible inclusion were retrieved and screened

by two of the authors (J.O. and A.D.).

Data charting process

For each study, the following data items were extracted (Appendix 2):
= Paper identification: first author name, title, journal and year of publication
* Information about the study: number of participants (n) and power sample size
calculation, age of participants, calibration and number of examiners, TW measurement

indexes, studied factors.

Moreover, the significance of outcomes was considered when identified factors significantly

promote or decrease TW by univariate and/or multivariate statistical analysis (Appendix 2).

Results

Selection of sources of evidence

The literature search resulted in 3270 manuscripts (Figure 2) and 2702 after removing
duplicates. After title and abstract screening, 523 studies were considered for the full-text
review. After full-text reading, 250 studies that did not meet the eligibility criteria were
excluded. Consequently, 273 studies were included, comprising 246 cross-sectional studies, 17
longitudinal studies, 10 systematic reviews and 8 meta-analyses. Appendix 1 presents the
following data for each of the included studies: (1) authors; (2) titles; (3) journals; (4) years; (5)
number of participants and power sample size calculation; (6) age of participants; (7) calibration

and the number of examiners; (8) TW measurement indices; and (9) studied factors.



Characteristics of sources of evidence

In total, 183 studies mentioned that the examiners were calibrated before clinical evaluation,
and 35 different TW measurement indices were used. The most commonly used indices were
the BEWE index (62 studies) (18), the TWI index (53 studies) (19), and a modified version of

TWI (18 studies) (20). However, 25 studies did not indicate the type of index used.

Synthesis of results

The geographic distribution of TW studies showed that most studies were conducted in Brazil
and Europe (Figure 3). The factors evaluated in the selected studies are presented in Table 1
and classified into nine domains: sociodemographic factors, medical history, drinking habits,
eating habits, oral hygiene habits, dental factors, bruxism and temporomandibular disorder
(TMD), behavioral factors, and stress. Figure 4 shows that the most studied factors were related
to sociodemographic factors (188 studies), medical history (183 studies), drinking (154

studies), and eating habits (141 studies).

1. Socio-demographic factors

Among all factors associated with TW, the socio-demographic factors were the most frequently
studied in this scoping review (68.9% of included studies, n=188) (2-5, 20-149) (150-198). Sex
and age represented 58.6% and 46.9% of studies in this category (Table 1). In particular, age
was reported as a statistically significant TW risk factor in 57 out of 128 included articles, and
the chance of wearing facets increased with age (Table 1, Appendix 1). However, it must be
noted that 109 of 273 studies focused only on young patients (under 20 years old) (Appendix
2), while reported risk factors are not different regarding adolescents and regarding adults (197).
Sex was reported as a statistically significant TW risk factor in 50 out of 160 included articles,
most of which showed that males are more affected by TW than women (Table 1, Appendix 2).

The type of work seems to significantly influence TW in 12 of 31 studies and education in 12



of 39 studies. Exposure to acidic chemicals and extremely high noise levels seem to be
associated with erosion and tooth abrasion, respectively (83, 88, 94). Managers have shown a
significantly higher TW prevalence (38), and unemployed people have significantly higher
occlusal wear (40). A high level of education was negatively correlated with severe tooth wear,
whereas children with a father with lower education were reported to exhibit a high risk of TW

(2, 199).

2. Medical history — Medical condition

Medical history was the second most frequently studied factor (67% of included studies; n=183)
(2,3, 5,22-24, 26-35, 38, 40, 42-44, 47, 49-51, 53, 56-58, 60-64, 68-70, 74, 75, 77, 78, 80, 81,
83, 85, 87, 90-92, 94-96, 98, 101, 102, 104-108, 110, 111, 113, 114, 119-130, 132, 136-138,
140-144, 147, 148, 200-238) (151, 153, 154, 239-241), (155, 156, 242, 243) (157, 159, 161,
163, 167, 168, 170, 173, 174, 177-179, 181, 182, 186, 189-191, 195, 197, 198, 244-257), and
27 studies were exclusively dedicated to this topic. The influence of the presence of GORD,
stomach upset, or heartburn was the most studied factor from this category, with 35.2% of
studies included in this scoping review (96 out of 273). This factor significantly influenced TW
in 30 of 96 studies, and a study showed that patients with GOR had poorer salivary buffering
capacity (221). Saliva composition and oral dryness symptoms were studied in 49 studies, but
only nine significantly influence TW (Table 1, Appendix 2); for example, a study of 1944
participants highlighted hyposalivation as a severe erosive tooth wear risk factor (29).

Weight or obesity showed a statistically significant association with TW in eight out of 29
studies, notably in children, as demonstrated in a recent study of 370 young Indian patients
(77). Eating disorders, including a range of psychological conditions that cause unhealthy
eating habits, particularly anorexia nervosa, bulimia nervosa, binge eating disorder, pica
disorder, rumination disorder, and avoidant/restrictive food intake disorder, were statistically

significant TW risk factors in many studies (60.9% of 23 studies). However, most articles did



not specify the eating disorder types studied, while anorexia nervosa and bulimia nervosa were
specifically evaluated in ten papers. Three studies analyzed the relationship between TW and
sleep apnea. TW severity was significantly associated with the apnea-hypopnea index severity
in patients treated with an occlusal splint in one study (56). Moreover, medications such as
aspirin or diazepam was significantly associated with developing TW in 9 out of 40 studies.
Similarly, vitamin C intake was correlated with TW in seven of the 28 studies (Table 1,
Appendix 2). Asthma significantly influences dental wear in seven out of 14 (201), and one
study attributed this influence to cortisol inhaler side effects, which reduce saliva pH (70). Drug
consumption was identified as a risk factor for TW in 4 out of 10 studies (Table 1, Appendix
2). Nixon et al. attributed this effect to bruxism and xerostomia induced by drugs, such as
ecstasy, amphetamines, or cocaine (224). Finally, one study showed that esomeprazole-based

medications might be useful in counteracting GORD-related dental erosions progression (237).

3. Drinking habits

3.1 Drinks-beverages

Studies on drinking habits were more in the literature, with 56.4% of articles included in this
review (Table 1, Appendix 2) (2-5, 22, 24-27, 29-34, 37, 38, 40, 43, 44, 47-49, 51, 53, 54, 57,
60, 61, 66, 68, 70-75, 77-80, 83-85, 87, 90, 91, 94-98, 100, 101, 104, 106-114, 118-127, 129,
130, 132, 136, 138, 139, 142-144, 147, 148, 200, 201, 204-207, 212, 214, 217, 218, 222, 224,
229-232, 235, 258-264) (151) (153-155, 159, 160, 163, 166-168, 170, 174-176, 178-181, 183,
184, 186, 188, 189, 191, 196-198, 240, 244, 245, 250, 265-269).

The influence of acidic beverages like soft or carbonated drinks on TW was found in 42.1% of
studies; a statistically significant association was found in 32.2% of studies related to this topic
(Table 1)(22, 270). In a study of 3586 American adults, the daily frequency of soft drink

consumption was the only factor associated with moderate-to-severe tooth wear compared to



socio-demographic factors, acid reflux medication, fruits, fruit juices, and alcoholic drink
consumption (259). This was corroborated by 23 studies on children (Appendix 2). Moreover,
a study of 1528 children from South Brazil also found that daily soft drinks consumption was
associated with dental erosion (32).

The consumption of fruit juices was a statistically significant TW risk factor in 26% of related
studies (Table 1). However, studies reporting more details on the type of fruit juice (citrus,
apple, or grapefruit) do not specifically highlight one type of fruit juice. Energy drinks and
sports beverages were associated with erosive TW (ETW) in 17 of 43 (39.5%) studies.
Regarding tea and coffee consumption, 6 studies on 30 (20%) and 5 studies on 18 (27.8%)
showed a significant association with TW, respectively (Table 1). In addition, 53.9% of studies
(n =26) showed a significant association between alcohol and TW, making this factor the most
significant (Appendix 2). However, one study showed that patients who drank more than 7
alcoholic beverages per week had less TW (125, 271).

Finally, milk consumption showed a significant negative association with the progression of
erosive wear in five studies on 26 (19.2%) (Appendix 2). Only one study on 14-year-old-school
showed a positive correlation between milk and ETW. However, the authors reported that it
could be related to the high consumption of beverages (258). The intake of milk and milk-based
products has been reported to prevent ETW, especially in replacing sweet-carbonated drinks

(69).

3.2 Drinking behavior

The influence of various drinking behaviors on TW, like straw use or drink retention in the
mouth before swallowing, was studied in 12.6% of included studies (n=34) (26, 28, 30, 60, 74,
77,100, 105, 108, 110, 118, 121, 127, 142, 147, 205, 217, 225) (173, 184, 194, 244, 250). Two
out of 10 studies related to straw use showed that it decreased the prevalence of erosion (77,

217). Conversely, drink retention in the mouth significantly increased TW prevalence in 4 out



of 11 studies. Moreover, drinking before going to sleep or between meals was reported to
promote TW in 5 out of 11 and 2 out of 3 studies, respectively (Table 1, Appendix 2)(28).
However, two out of 6 showed that drinking acidic beverages with meals increased TW
compared to drinking these beverages between meals, while the 4 other studies showed no

influence (225, 259).

4. Eating habits

4.1 Diet

Dietary habits were also found in the literature, and in 51.7% of articles included (2, 4, 24-27,
30,32, 34,37-39, 43, 44,47-51, 53, 54, 57, 60, 61, 68-72, 74, 83-85, 87, 89, 91, 92, 94-97, 101,
104, 106-114, 116, 118-120, 122, 124, 127, 129, 130, 132, 136, 141, 143, 144, 147, 148, 200,
201, 204-207, 212, 216-218, 222, 224-226, 229, 235, 258-261, 264) (155, 160, 161, 164, 166,
170, 174-176, 178, 180, 181, 186, 188-191, 193-198, 240, 244, 245, 268, 272-274).

Citrus fruit consumption was reported to increase TW significantly in 19 of 52 studies. Frequent
consumption of acidic candies was shown to be a risk indicator for developing erosive lesions
in five out of 20 studies (Table 1, Appendix 2). Conversely, the use of vinegar in dietary habits
and ketchup or tomato sauce consumption was reported as a statistically significant risk factor
for TW in four out of 19 and five out of 16 included articles, respectively (Table 1, Appendix
2). Vegetable consumption showed a significant association with TW in 6 out of 16 studies.
This association was shown in a study of 207 individuals who followed a vegetarian diet and
showed significantly more ETW than omnivores (27, 116). Moreover, six out of 23 studies
showed that chewing-gum consumption increased the risk of TW.

Finally, only two studies of 24 found an association between yogurt and dairy products

consumption and wear lesions, whereas El Aidi et al. and Sezer et al. showed that erosive tooth



wear was negatively associated with yogurt products (60) (194) (2 out of 24 studies) (Table 1,

Appendix 2).

4.2 Eating behaviors

Unlike drinking, eating behaviors have rarely been studied (n=6 studies)(2, 28, 58, 113). Food
intake at night and eating frequency showed a positive association with TW in one of two and
two of 4 studies, respectively (Table 1, Appendix 2). Moreover, eating acidic food more than
six times per day was significantly associated with severe TW in a study of 2924 participants

in six Arab countries (2), which confirmed the results of Sayed et al. (124).

5. Oral hygiene habits

The influence of oral hygiene habits on TW was studied in 38.5% of included studies (2, 5, 20,
24, 26, 30-32, 37, 38, 40, 43, 44, 47, 48, 50, 51, 60, 63, 65, 66, 68, 70-72, 79, 81, 83, 85, 88,
90, 94, 95, 97, 98, 100, 101, 104, 106-108, 110, 111, 113-115, 118-120, 122, 124, 127, 129,
130, 132, 134-136, 138, 142-144, 146-148, 200, 204, 207, 214, 217, 224, 225, 229, 230, 234,
275, 276) (150, 152, 159, 160, 166, 167, 170, 173-175, 179, 183-185, 188, 191, 194-196, 198,
268), particularly toothbrushing frequency (15.8% of studies in this category) was reported to
be significantly associated with TW in 11 studies out of 43 (Table 1). For example, in a study
of 2160 Chinese adults, a daily brushing frequency of > twice a day significantly increased the
likelihood of wear lesions (79). Similarly, brushing duration (3 to 5 minutes) showed a
significant association with TW in four out of 11 studies (127). The type of toothbrush (type of
bristles) and toothbrushing (manual or electric) were also found to be TW risk factors in ten out
of 32 studies (Table 1).

Brushing technique (high pressure, horizontal movement) was associated with TW in six of 27
studies. In a study of 488 participants, TWI scores were significantly higher in subjects who

brushed horizontally than vertically (115). In addition, abrasive toothpaste promoted TW in



four of the 17 studies (Table 1, Appendix 2). Finally, tooth brushing directly after eating was
associated with TW in three out of 11, while the five studies on brushing after acid intake did

not show an association.

6. Dental factors
Dental factors in 23.4% of included studies (5, 24, 26, 31, 35, 40, 48, 49, 52, 54, 55, 58, 60, 62,
65, 79-81, 90, 99, 101, 103, 109, 118, 122, 123, 128, 130, 134, 136, 137, 139, 148, 149, 206,
214, 230, 234, 260, 277-282) (152, 156, 167, 171, 172, 174-176, 178, 179, 185, 190, 194, 195,
283, 284) showed caries was significantly associated with TW in three out of 16 studies. Five
of 9 showed that a low number of teeth on the arches was significantly associated with high
occlusal wear. The occlusion type seems to significantly influence TW in four out of ten studies.
In a study of patients from general practices in the United States, a class II malocclusion
promoted TW, while posterior or anterior open bites decreased TW in children and adolescents

but not in adults (52).

7. Bruxism — Temporo-Mandibular-Disorders (TMDs)

Bruxism and TMD concerned 23.4% of included studies in this review (23, 24, 26, 29-33, 40,
49, 53, 60, 62, 64, 67,70, 79, 81, 90, 92, 101, 104, 105, 117, 121, 125, 130, 134, 143, 147, 216,
226,264,277, 281, 285,286) (151, 162, 169, 171, 172, 174, 175, 186, 193, 194, 240, 244, 252,
268, 287-289). Bruxism and tooth grinding/clenching were the most studied factors in this
category (52 out of 64 studies) and showed a significant association with TW in 18 studies
(34.6% of studies). A study including 2529 subjects showed that self-reported bruxism was a

considerable risk factor for high occlusal wear in men (40).

8. Behavior factors

The relationships between sports or extensive training and TW were analyzed in 18 studies (30,

33, 34,44, 49, 62-64, 71, 72,74, 81, 90, 105, 118, 123, 124, 127, 129, 130, 142-144, 147, 206,



212, 214, 217, 219, 229, 230, 264) (173, 174, 179, 184, 189, 194, 195, 290), four of which
showed a significant association with TW (33, 63, 64). Four studies showed that regular
swimming in chlorinated pools was correlated with TW (Table 1, Appendix 2). Finally, oral
parafunctional habits, such as nail, pencil, and object biting, have rarely been studied (200).
One study in China showed that toothpicks and biting hard objects might be considered risk

factors for TW .

9. Stress
Stress/psychological stress was studied in four articles but was not shown to be a risk factor for

TW(45, 93, 124) (240).

Discussion

TW is a multifactorial phenomenon, and knowledge of its risk factors is crucial to prevent and
intercept this pathology. This scoping review of TW risk factors in permanent dentition showed
that various factors and age ranges characterized many studies. The results show a lack of
standardization of the TW measurement indexes (35 different indexes were reported) for data
analysis and interpretation. Among these indexes, the most frequently used ones were the
BEWE index (22,7% of studies) (18), the TWI index (19.4% of studies) (19) and a modified
version of TWI (6.6%) (20).

Moreover, many studies did not report how these indexes were standardized, which constitutes
a risk of bias (Appendix 2). Other risks of bias include the sample size, which is sometimes
very small and in most of the cases not supported by a power calculation, and the type of
statistical tests used in analyzing data, which does not always include a multivariate analysis to
take into account the confounding factors (43.96% of studies did not report a multivariate
analysis). Consequently, the research quality should be improved. The factors analyzed in the

273 included studies were divided into nine categories, presented in decreasing order in terms



of their representativeness in this review: sociodemographic factors, medical history, drinking
habits, eating habits, oral hygiene, dental factors, behavioral factors, bruxism, and stress. Most
factors can be classified into two main groups: mechanical and chemical. Indeed, TW can be
engendered by a mechanical effect related to abrasion, attrition, or abfraction of tooth tissues
or a chemical effect related to the acidic environment and erosion of tooth tissues. Chemical
factors were the most studied and included drinking and eating habits, medical history, and
behavioral factors. Drinking habits, such as soft drinks, fruit juice, energy drinks and
particularly alcoholic drink consumption, were shown to significantly affect TW in many
studies within the limitations of the published articles included in this scoping review. This
could be explained by the low pH of the beverages. Regarding alcohol consumption and low
alcohol pH (291), Kranzler et al. (292) reported that oral hygiene in alcoholic patients is often
deficient, promoting an acidic environment. Interestingly, tea (pH—3-10 depending on the type
of tea) and coffee (pH 4,5-5) have also been TW risk factors in some studies. One explanation
could be that caffeine, a well-known stimulant, increases muscle activity and bruxism, resulting
in attrition (24). Citrus fruit consumption was shown to be a significant ETW risk factor due to
its acidity (pH 0-2), while yogurt products were reported to be protective, probably due to their
low acidity (pH 4.5 — 6.8) coupled with a high calcium and phosphate content, which could
promote remineralization (60).

The most important risk factors considered in the medical history category were eating
disorders and GORD. Gastric acids are reported to ascend to the oral cavity in GORD (293),
and eating disorders are associated with vomiting. Dry mouth and diminished saliva production,
for example, due to medications or radiotherapy, reduce the capacity to clear and neutralize
acids in the mouth, contributing to erosive lesions in some individuals (294). Some medications

can also exhibit a low pH, such as aspirin (acetylsalicylic acid) (147) and cortisol inhalers used



in asthma treatment (132). Swimming has been reported in two studies as a risk factor, one
explanation being that the pH of swimming pool water is low.

Mechanical factors have been less explored than chemical causes and mainly include oral
hygiene habits and bruxism/tooth grinding/clenching. It was demonstrated that the presence of
TW was associated with the use of a toothbrush with hard fibers or a horizontal brushing
technique. In contrast, an electric toothbrush was reported as a risk factor in two studies,
although the phenomenon was not explained (130, 132).

Surprisingly, the association between bruxism and TW, particularly attrition, was not often
analyzed in included studies (52 studies, corresponding to 19% of included studies). Eighteen
studies reported a significant association between TW and self-reported bruxism. However,
these studies' limitations were the diagnostic criteria used for bruxism. These criteria are limited
to patient self-reports, which cannot define bruxism. If polysomnography or electromyography
cannot be used to confirm the diagnosis in large-sample studies, a clinical examination should
be performed to reduce the risk of bias (295).

Moreover, a distinction could also be made between sleep and awake bruxism, which can both
lead to TW. The presence of TW is considered a diagnostic criterion for sleep bruxism by the
American Academy of Sleep Medicine, consistent with the report of tooth grinding during sleep
(264). Since bruxism and TW are suspected to be associated with sleep apnea (56, 296),
mechanical TW diagnosis should lead the dentists or other related specialists to question
patients about sleep disorders and should help detect them. However, further research is
required in this regard.

Indeed, TW is a multifactorial and complex phenomenon, in which some risk factors can be
confounding, promoting the use of multivariate analyses. For example, between BMI and
overweight /obesity were shown to be significantly associated to Apnea Hypopnea Index (AHI)

(240) and to the consumption of soft drinks, respectively (154).



The analysis of the significant association between different TW risk factors could constitute

an interesting research perspective.

Implication for clinical practice and public health

The analysis of TW chemical risk factors regarding lifestyle, particularly drinking and eating
behaviors, highlights the need to develop awareness campaigns and interventions. However,
whenever TW chemical risk factors are studied, the research design should also include
mechanical risk factors, particularly bruxism. Indeed, patient awareness and early bruxism
treatment, including occlusal nightguard and maxillofacial physiotherapy, may significantly
reduce TW.

By diagnosing and analyzing TW etiology, dentists are the first line to help diagnose associated
diseases, such as reflux or eating disorders. Therefore, practitioner information and guideline
diffusion are crucial and should be promoted. The ToWeR (Tooth Wear Risk factor) checklist
is proposed to help them in the diagnostic and management of TW risk factors. It summarizes
the main health and lifestyle risk factors identified in this scoping review (Figure 5). In that
objective, it was decided to include only factors 1) analyzed in a minimum of 10 included
studies and 2) shown, after statistical analysis, to be positively associated with TW in a
minimum of 15% of these studies. Risk factors in bold were found to be significantly associated
with TW in more than 30% of the included studies on this factor. Socio-demographic and dental
factors were not included since they cannot be modified by patient information and care. The
ToWeR checklist can be used to monitor the evolution of risk factors at every recall visit and
raise the awareness of the adult or adolescent patient. However, it does not constitute an
exhaustive document about TW risk factors and further research is needed to validate this tool
or to make it evolve.

Finally, research results should encourage specialists in public health to develop appropriate

policies and therapeutic education programs. Indeed, TW is an important dental problem with



consequences for patient well-being and quality of life. Since it is partly related to lifestyle

evolution, it represents an important issue for future generations.

Conclusion

This scoping review maps an important amount of heterogenous studies analyzing a large
variety of factors suspected to be associated with TW. Chemical factors were the most studied
and included drinking and eating habits, medical history, and behavioral factors, while the
association between bruxism and TW was not often analyzed in included studies.

Further research is needed to confirm the association between TW and the many factors
identified in this review, and more particularly longitudinal studies are required to assess if
those factors are real risk factors for TW incidence. This will need to involve multidisciplinary
research teams in health care in order to define the role of the dentists in the diagnostic and
prevention of TW and related disorders.

In that objective, research quality about TW risk factors shoud be improved by: (1) promoting
large sample sizes as a function of power calculation, (2) standardizing the use of one TW
measurement index, (3) improving bruxism diagnosis, (4) using appropriate statistical analysis

tests and methods for the important confounding factors and TW causes.



Captions

Figure 1: Electronic databases and search strategy

Figure 2: Flow diagram for study selection according to the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines

Figure 3: Geographic map indicates the distribution of TW studies in different countries

Figure 4: Percentage of studies dedicated to each domain of factors suspected to influence TW,
respectively

Figure 5: The ToWeR (Tooth Wear Risk factor) checklist. This checklist summarizes the main
health and lifestyle risk factors identified in this scoping review, that is, factors 1) analyzed in a
minimum of 10 included studies and 2) shown, after statistical analysis, to be positively
associated with TW in a minimum of 15% of these studies. Risk factors in bold were found to be
significantly associated with TW in more than 30% of the included studies on this factor. Socio-
demographic and dental factors were not included since they cannot be modified by patient
information and care.

Table 1: List of factors suspected to influence TW in included studies, ranked by domain and
number of studies (n) included
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Table 1

Number of
studies n/n tot (%)
(n)

1. Socio-demographic factors 188 68.9
Gender - Sex 160 58.6
Age 128 46.9
Education - Parent’s education - Father’s education - Mother’s education - Family - Parents' birthplace 39 14.3
Work - Type of work- Work in factory - Working exposure (acid) - Worker exposed - Smelter workers - Working environment - Occupation - Position -

Employment - Unemployment - Length of employment - Working years - Profession - Parent's employment 31 114
Country - Location - Area of residence -District - Village - Site - Civil state- Migrants 28 10.3
Socio-economic status - Economic classification - Socio-economic class - Social 26 9.5
Household income - Family income - Poverty income ratio - Income - Financial class 19 7

Ethnicity - Race - Skin color - Ethnic group - Origin - Native 16 5.9
School - School type - Type of school - Location of school 12 44
Marital status 5 1.8
Rural area - Urban area - Rural/Urban resident - Environment - Apartment size 4 15
Dental insurance coverage 3 11

2. Medical history - Medical condition 183 67
Gastro-Oesophageal-Reflux - Gastric reflux - Reflux - Acid reflux - Sour in mouth- Stomach Upset - Heartburn 96 35.2
Saliva - pH saliva - Saliva flow rate - Buffering capacity - Saliva viscosity - Oral pH - Salivary consistency- Salivary gland disorder — Hyposalivation -

Sjogren's Syndrome — Xerostomia — Oral dryness — Dry mouth 49 17.9
Vomiting - Regurgitation - Vomit - Repeated vomiting 40 14.7
Medication - Acid reflux medication - Aspirin - Sleeping medication/Antidepressant - Medicaments - Esomeprazole — Sedatives — Diazepam - Soporifics 40 14.7
Weight - Obesity - BMI- Waist and hip ratio - Body shape/weight - Overweight - Morbid obesity 29 10.6
Vitamin C - Vitamin C tablets - Vitamin - Effervescent vitamin C - Vitamin D intake - Multivitamins 28 10.3
Bulimia - Anorexia - Eating disorders - Anorexia nervosa — Purging bulimia 23 8.4
Smoking - Tobacco - Plain Tobacco 20 7.3
General Health - Anamnesis 16 5.9
Asthma 14 5.1
Drugs - Cocaine - Amphetamine - Snuff - Cannabis - Ecstasy - Heroin 10 3.7
Dementia - Psychiatric disorder — Ilinesses- Psychological disease 8 2.9
Allergies - Eczema 5 1.8

Indigestion — Digestion problems 5 18



Hypertension - Blood pressure - Cardiovascular disorder
Systemic disease — Systemic health

Diabetes

Alcoholism

X-rays irradiation - Radiations - Radiotherapy
Respiratory disorders - Pneumonia
Oesophageal symptoms - Oesophagitis

Height

Iron supplements

Apnea - Sleep - Apnea

Bariatric surgery

Triglycerides - Cholesterol - Fats

Calcium intake

Pregnancies

Ear infection - Hearing problems

Nervous system disorder - Neurological disease
Cerebral palsy

Mouth breathing

T score for BMD femur - T score BMD spine - Z score for BMD femur - Z score BMD spine

Celiac disease
Parkinson’s disease
Phosphate - Phosphorus intake
Inattention

Halitosis

Copper intake

HIV

Thyroid

Hormone

Liver

Amylase (saliva)
Urea (saliva)
Albumin (saliva)
Serum

Zinc intake
Potassium (saliva)
Sodium (saliva)
Total protein (saliva)
Hemodialysis

Mild cognitive impairment
Hay fever

Epilepsy

Hiatus Hernia
Urogenital disorder

RPRRPRRPRRPRRPRPRPRPREPRPPREPRPREPREPREPREPRPREPREPREPEPREPREPNNNNNNNMNOWW OWWWSADNCO

1.8
1.8
15
15
11
11
11
11
11
11
11
0.7
0.7
0.7
0.7
0.7
0.7
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4



Rheumatic fever 1 0.4
Snoring 1 0.4
Migraines 1 0.4
Immune system disease 1 0.4
Hyperactivity 1 0.4
Infections 1 0.4
Eye dryness 1 0.4
Chest pain 1 0.4
Proton pump inhibitors 1 0.4
3. Drinking habits 154 56.4
3.1Drinks - Beverages
Soft drinks -Diet Soft drinks— Carbonated beverages - Fizzy drinks - Diet fizzy drinks - Cola - Carbonated drinks - Carbonated soft drinks- Appy fizz 115 421
Juices - Fresh juices - Fruit juices - natural fruit juice - Powdered juice - Concentrated juice - Artificial fruit juice- Nectare 71 26
Citrus juice (Orange, lemon, grapefruit, orange squash) 17 6.2
Apple juice 8 29
Grape juice 2 0.7
Isotonic beverage - Sport drinks - Isotonic drinks - Red-bull - energy drinks - High energy drink 43 15.8
Tea - Sweetened tea -Herbal tea - Lemon tea- Karkade - Plain tea - Red tea - Fruit tea 30 11
Milk - Milk products - Butter milk 26 9.5
Alcoholic drinks - Alcohol - Alcohol consumption - Alcoholic drinks - Alcoholic mixed drinks 26 95
Acidic drink - Acidic beverages in general — Erosive beverages 25 9.2
Coffee - Sweetened coffee - Coffee with milk 18 6.6
Water - Tape water - Mineral water - Carbonated water - Still water - Pure water 17 6.2
Wine - Winemakers 11 4
Iced tea — Still drinks — Non-carbonated drinks 9 33
Beer - Ginger beer 8 29
Vegetable juice — Tomato juice 6 2.2
Lemonade - fruit lemonade - Lemonade squash 6 2.2
Spirits 4 15
Cider - Apple cider 4 15
Vinegar drinks 3 11
Flavoured milk - Sour milk - Soured milk - Sweetened milk 2 0.7
Low calories drinks 1 0.4
3.2 Drinking behavior 34 12.6
Drinking before sleep - Night drink - Drink at bedtime - Drink at night 11 4
Holding drinks in mouth, Retention in mouth - Retained drink in mouth 11 4
Straw use 10 3.7
Drinking during meals 6 2.2
Swish before swallow - Swishing 5 18



Swallowing - Direct swallow 4 15
Drink after sport 3 11
Drinking between meals 3 11
Glass 2 0.7
Drinking before breakfast 2 0.7
Bottle use 1 0.4
Temperature of drink 1 0.4
Drinks frequency 1 0.4
4. Eating habits 141 51.7
4.1 Food - Diet - Dietary habit
Fruits - Fresh fruits - Sweet fruits - Sour fruits - Canned fruit - Acidic fruits 71 26
Citrus fruit (Lemon - Grapefruit - Oranges - Clementine- Tangerines) 52 19
Apples 13 4.8
Bananas - Pineapple - Mango 8 2.9
Grapes 3 11
Tinned fruit 2 0.7
Rhubarb 1 0.4
Yoghurt - Yoghurt products - Fruit yoghurt — Dairy products - Cheese 36 13.2
Acidic food- Acidic taste - Sour food 31 114
Chewing-gum - Sugar free gum 23 8.4
Sweets - Acidic sweets - Acidic candies - Citrus-flavored sweets - Sour sweet - Sour candy - Lemon sour candy — Candy 20 7
Vinegar - Vinegar dressing- French dressing — Sour taste - Marinades 19 7
Ketchup - Sauce - Tomato sauce - Sweet/Sour sauce - Tartar sauce - Acidic sauce - Mustard — Mayonnaise - Mazza 16 5.9
Vegetables - Sour vegetables - Legumes — Grains - Vegetarian diet - Vegetarian 16 5.9
Pickles - pickles onions 14 51
Salt & Vinegar chips - Salt/Vinegar crisps - Crisps or savoury snacks - Snacks - Sour snacks 11 4
Biscuits - Biscuits unsweetened - Biscuits sweetened - Cookies - Chocolate - Caramels - Cake - Desserts 10 3.7
Salad lemon - Salad dressing - Salad creams 8 2.9
Spicy food- Spicy curried food 8 29
Hard foods 6 2.2
Baobab - Berries - Tubers 4 15
Carbohydrate - Beans/ Pasta 4 15
Ice cream - Ice lolly - Popsicle 3 1.1
Peppermint - Mint 3 11
Omnivores - Non vegetarian - Lacto-ovo-vegetarian - Special diet 2 0.4
Tamarind - Sambar 2 0.7
Jam - Meat 2 0.7
Lemon salt — Salt lemon-blend 2 0.7



Sauerkraut 2 0.7
Sugar/Flour - Sugar sweetened food 1 0.4
Food rich in calcium/phosphate minerals 1 0.4
Olives 1 0.4
Toast/sweet sandwiches 1 0.4
Honey 1 0.4
Stoneground bread 1 0.4
Rasam 1 0.4
Jelly 1 0.4
Relish 1 0.4
Fizzy pop 1 0.4
Curds 1 0.4
4.2 Eating behavior
Eating occasion - Meal per day - Food frequency 4 15
Food taken at night - Night foods 2 0.7
Sucking fruits 2 0.7
Snacking between meals 1 0.4
5. Oral hygiene habits 105 38.5
Toothbrushing frequency - Brushing frequency 43 15.8
Brushing - Toothbrushing 33 121
Toothbrush - Brush bristles hardness - stiff-bristled brush - Toothbrush bristle - manual toothbrush - Electric toothbrush - Toothbrush texture - Replacing
toothbrush 32 11.7
Brushing technique - Horizontal brushing - Toothbrushing technique - Brushing method - Toothbrushing pressure - Brushing movement - Horizontal
technique - Vertical technique 27 9.9
Toothpaste - Type of toothpaste - Tooth gel - Abrasive dentifrice 17 6.2
Topical fluoride - Fluoridation- Fluoride consumption — Fluoride toothpaste — Fluoride vanishes, gel — Fluoride mouth rinse 14 51
Duration of brushing - Toothbrushing duration - Time of brushing 11 4.1
Brushing after eating - Brush after dinner - Brush after breakfast - Brushing after meal 11 4
Mouthwash - Mouth rinse 9 3.3
Brushing teeth after soft drinks - Brushing after acidic foods 5 18
Toothbrushing post-vomiting 2 0.7
Dental floss 2 0.7
Brushing before breakfast 1 0.4
Brushing last thing at night 1 0.4
6. Dental factors 64 234
Dental history
Caries - Caries experience - Dental caries - Decayed - Decay - DMF index 16 5.9
Time of last dental visit - Last dental visit - Dental control - Visiting dentist 10 3.7



Number of teeth - Loss of occlusal contacts - Loss teeth - Missing permanent teeth 9 3.3
Orthodontic treatment 8 29
Plaque - Dental plague - Dental biofilm — Poor oral hygiene 6 2.2
Composition of enamel pellicle - Enamel bioptates - Content in enamel (Ca, Mg) 4 15
Periodontal bone loss - Periodontitis 3 11
Gingival recession - Gingivitis 2 0.7
Tooth whitening 2 0.7
Dental calculus - Calculus 1 0.4
Filled tooth 1 0.4
Teeth/Gum soreness 1 0.4
Dental problems 1 0.4
Anatomical factors
Occlusion — Malocclusion 10 3.7
Unilateral chewing- Mastication - Chewing side 7 2.6
Bite force - Occlusal force - Occlusal stress in maximum intercuspation position 6 2.2
Guidance - Canine guidance - Right canine guidance - Left canine guidance - Protrusive guidance 5 18
Angle class 4 15
Overbite - Deepbite 3 11
Type of dentition 2 0.7
Open bite 2 0.7
Anterior contact 2 0.7
Protrusive interferences - Laterality interference 1 0.4
Group function 1 0.4
Edge to edge 1 0.4
Cusp-to-cusp relation 1 0.4
Crowding 1 0.4
Tooth misalignment 1 0.4
Sharp teeth 1 0.4
Tooth position 1 0.4
Overjet 1 0.4
Cross-bite 1 0.4
Facial type 1 0.4
7. Bruxism — Temporo-Mandibular-Disorders 64 23.4
Bruxism - Sleep bruxism- Tooth grinding - Clenching - Self-reported grinding 52 19
Tenderness in Temporo Mandibular Jaw (TMJ) or masticatory muscles - Fatigue masticatory muscles - Muscles pain — Jaw soreness — Masseter muscle
activity 9 3.3
Occlusal splint - Mouth guard - Bite guard 7 2.6
TMD pain - TMJ disorder - Musculoskeletal disorder 7 2.6
Temporal headache - Headache 6 2.2
Clicking sound during opening mouth - clicking joint 3 11
Facial pain 2 0.7



Limitation mouth opening 1 0.4
8. Behavior factors 37 13.6
Sport
Swimming - Swimming pool - Swim in chlorinated pool — Chloride 18 6.6
Sports activity - Physical activity - Sport - Exercise - Competitive sport - Outdoor sport - Running - Training - Cycling 18 6.6
Time during training - Time expended during competition 1 0.4
TV/Computer - Computing 3 11
Oral parafunctional habits
Fingernails - Nail biting - Biting objects - Biting pencil — Grinding substances - Toothpick use — Oral piercings 11 4
Cheek habits 1 0.4
Use teeth as tools 1 0.4
Chewing sticks 1 0.4
Finger/Thumb sucking 1 0.4
Pacifier use 1 0.4
9. Stress 5 1.8




SECTION ITEM PRISMA-ScR CHECKLIST ITEM Reported on page #
TITLE
Title 1 Identify the report as a scoping review. 1
ABSTRACT
Structured summary 2 Provide a structured summary that includes (as 1
applicable): background, objectives, eligibility criteria,
sources of evidence, charting methods, results, and
conclusions that relate to the review questions and
objectives.
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of 1-2
what is already known. Explain why the review
questions/objectives lend themselves to a scoping
review approach.
Objectives 4 Provide an explicit statement of the questions and 2
objectives being addressed with reference to their key
elements (e.g., population or participants, concepts, and
context) or other relevant key elements used to
conceptualize the review guestions and/or objectives.
METHODS
Protocol and registration 5 Indicate whether a review protocol exists; state if and
where it can be accessed (e.g., a Web address); and if
available, provide registration information, including
the registration number.
Eligibility criteria 6 Specify characteristics of the sources of evidence used 4
as eligibility criteria (e.g., years considered, language,
and publication status), and provide a rationale.
Information sources 7 Describe all information sources in the search (e.g., 4
databases with dates of coverage and contact with
authors to identify additional sources), as well as the
date the most recent search was executed.
Search 8 Present the full electronic search strategy for at least 1 4-5
database, including any limits used, such that it could be
repeated.
Selection of sources of 9 State the process for selecting sources of evidence (i.e., 5
evidence screening and eligibility) included in the scoping review.
Data charting process 10 Describe the methods of charting data from the included 5
sources of evidence (e.g., calibrated forms or forms that
have been tested by the team before their use, and
whether data charting was done independently or in
duplicate) and any processes for obtaining and
confirming data from investigators.
Data items 11 List and define all variables for which data were sought 5
and any assumptions and simplifications made.
Critical appraisal of 12 If done, provide a rationale for conducting a critical /
individual appraisal of included sources of evidence; describe the
methods used and how this information was used in any
Sources evidence data synthesis (if appropriate).
Synthesis of results 13 Describe the methods of handling and summarizing the 5
data that were charted.
RESULTS
Selection of sources of 14 Give numbers of sources of evidence screened, 5-6
evidence assessed for eligibility, and included in the review, with
reasons for exclusions at each stage, ideally using a
flow diagram.
Characteristics of sources 15 For each source of evidence, present characteristics for 6
of evidence which data were charted and provide the citations.
Critical appraisal within 16 If done, present data on critical appraisal of included /
sources of evidence sources of evidence (see item 12).
Results of individual 17 For each included source of evidence, present the Appendix 2

sources of evidence

relevant data that were charted that relate to the review
questions and objectives.



Synthesis of results 18 Summarize and/or present the charting results as they 6-13
relate to the review questions and objectives.

DISCUSSION
Summary of evidence 19 Summarize the main results (including an overview of 13
concepts, themes, and types of evidence available), link
to the review questions and objectives, and consider the
relevance to key groups
Limitations 20 Discuss the limitations of the scoping review process. 13-15
Conclusions 21 Provide a general interpretation of the results with 13-15
respect to the review questions and objectives, as well
as potential implications and/or next steps.
FUNDING
Funding 22 Describe sources of funding for the included sources of /

evidence, as well as sources of funding for the scoping
review. Describe the role of the funders of the scoping
review.

Appendix 1: Preferred Reporting Items for Systematic reviews and Meta-Analyses extension
for Scoping Reviews (PRISMA-ScR) Checklist



First authors Titles Journals Year Power Age of Calibration/ Tooth wear Studied factors
sample size  participants Number of measurement
calculation/ examiners index
Number of
participants
(n)
Ab Halim, N. General and erosive tooth wear of 16- BMC Oral Health 2018 Y 16 Y TWI (Smith Gender, ethnic group, parents’ education level, household income.
year-old adolescents in Kuantan, 598 1 and Knight),
Malaysia: prevalence and association BEWE
with dental caries.

Abanto, J. Associated factors to erosive tooth Spec Care Dentist 2014 Y 6to 14 Y Modified O Age, gender, dental caries, cerebral palsy, frequency of soft drink intake
wear and its impact on quality of life in 60 1 Brien Index between meals, frequency of juice intake between meals, daily intake of
children with cerebral palsy. powdered juice, daily of juice in box, reported gastroesophageal reflux,

family income.
Abdullah, N. F.  Knowledge, attitude, and practice of Int J Prosthodont 2016 Y 181t0 65 NS NS Frequent consumption of carbonated beverages, frequent intake of acidic
tooth wear among adults in Bertam, 349 NS food, frequent intake of sour fruit, biting fingernails, bruxism, brushing with
Penang. pressure, toothbrush, saliva, smoking, milk, using soft-bristled toothbrush,
food rich in calcium/phosphate minerals.
Abe, S. Tooth wear in young subjects: a Eur Arch Paediatr 2009 NS 19to 44 Y Johansson etal.  Gender, age, bruxism, anamnesis.
discriminator between sleep bruxers Dent 130 3
and controls?
Abu-Ghazaleh,  The prevalence and associated risk Scientific World 2013 Y 15and 16 Y Modified Tooth  Gender, oranges, apples, canned fruit, yoghurt, ketchup, salad lemon,
S.B. factors for tooth wear and dental Journal 1602 1 Wear Index vinegar, tomato sauce, pickles, cheese, salt and vinegar chips, spicy food,
erosion in 15- to 16-year-old (Bardsley etal)  lemon salt, olives, fresh juice, concentrated juice, fizzy drinks, diet fizzy
schoolchildren in Amman, Jordan. drinks, red bull, tap water, flavored milk, milk, sweetened tea, herbal tea,
coffee (sweetened), lemonade, lemon with honey, plaque, bruxism, TMJ,
nail biting, brushing, toothpaste, mouthwash, general health, asthma,
stomach upset, indigestion, acidic taste, chewing gum, vegetarian, vitamin
C tablets, dental visit last year.
Aguiar, Y. P. Association between dental erosion and J Dent 2014 Y 15to0 19 Y O’Sullivan Gender, age, family income, ethnicity, fruits, soft drink, diet/light soft drink,
diet in Brazilian adolescents aged from 675 2 Index yogurt, artificial fruit juice, isotonic beverage, natural fruit juice, ice tea,
15 to 19: a population-based study. energy drink, milk, flavored milk, coffee, coffee with milk, pickles,
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of erosive wear in upper incisors and 572 NS lemonade squash, energy/sport drink, alcoholic mixed drink, milk
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study. squash, apple juice, orange juice, cola, sport drinks, apples, oranges,
bananas, grapes, salad dressing, vinegar, tomato ketchup, yoghurt, vitamin
C tablets, saliva, soft drinks, carbonated beverage, fresh fruits.
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V. tooth wear in a large-scale 1944 7 heavy alcohol consumer, pregnancies, sleep bruxism, saliva, juices or

epidemiological study.

soft drinks for quenching thirst, juices or soft drinks during meals, soft
drinks.
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in young people: A case-control study. protrusive interferences, right laterality interferences, left laterality
interferences, laterality interferences in non-working side, laterality
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results of the Study of Health in TMJ or masticatory muscles, bruxism, marital status, unemployment, soft
Pomerania. drink, fruit juice, heartburn, toothbrushing frequency, crowding.
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61 Correr, G. M. Influence of diet and salivary J Dent Child (Chic) 2009 NS 12 Y O’Sullivan Gender, diet, hygiene habits, acidic beverages, soft drinks, candies, acidic
characteristics on the prevalence of 389 2 fruits, fruits, acidic drugs.
dental erosion among 12-year-old
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year-old children. 1753 1
71 Duran-Cantolla,  Frequency of obstructive sleep apnea J Clin Sleep Med 2015 NS Mean 58.5 NS NS Obstructive Sleep Apnea Syndrome, BMI, Age, Gender.
J. syndrome in dental patients with tooth 30 NS
wear.
72 Dynesen, A. W.  Salivary changes and dental erosion in Oral Surg Oral Med 2008 NS 18-33 NS Larsen et al. Saliva flow rate, bulimia, vomiting, acidic drinks. Fruits, cakes, sweets,
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vitamin, energy/sports drink.

76 Ellis, A. W. Dental erosion as an indicator of Gen Dent 2022 Y 18-85 NS BEWE Age, race, sex, obstructive sleep apnea, GERD, BMI.
gastroesophageal reflux disease 80 NS
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regurgitation (reflux), asthma, oral habits, type of bristles, amount of
toothpaste, toothbrushing frequency, force applied while brushing.
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erosion, caries, and saliva. 35 2 regime, running, swimming, cycling, sports activity, beverage, saliva.
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190 Oginni, A. O. Non-carious cervical lesions in a Int Dent J 2003 NS 20to 80 NS TWI (Smith Brushing technique, toothbrush, frequency of brushing.

Nigerian population: abrasion or 106 NS and Knight)
abfraction?
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disorders. toothbrushing post-vomiting, acidic foods, acidic beverages, citrus fruit,

sugar-sweetened food (candy, gum), eating disorder duration.

197 0Ozgoz, M. Relationship between handedness and Journal of Dental 2010 NS Mean 33,7 Y TWI (Smith Gender, age, daily tooth-brushing, toothbrushing technique (Horizontal
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once a day, aspirin, once a day, water, sparkling water, fruit/artificial juices,
soft drink, black tea, green tea, coffee, mate/herbal infusion, wine, fruits,
chocolates, dairy products.
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219 Samman, M. Dental Erosion: Effect of Diet Drink JDR Clin Trans Res 2022 Y 21-60 NS TWI (Smith Gender, age, racelethnicity, education, marital status, ratio of family
Consumption on Permanent Dentition 2368 NS and Knight) income to poverty, beverage consumption.
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223 Schierz, O. Association between anterior tooth J Prosthet Dent 2007 Y 35t0 44 Y NS TMD pain, bruxism.
wear and temporomandibular disorder 646 3
pain in a German population.
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zinc intake, copper intake, phosphorus intake, vitamin D intake, enamel
bioptates, saliva, serum.
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Jarkander, M. factors among a group of adolescents in Dent 1071 2 juice or sport drink as thirst quencher after exercise, fruit, apple, citrus
Stockholm County fruits, computing, exercise frequency, reflux, intake of fluoride tablets,
tooth brushing frequency, tooth brushing before or after breakfast, chewing-

gum, mouthwash (with or without fluoride), age, gender.
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237 Smits, K. P. J. Vegetarian diet and its possible Community Dent Oral 2020 / / Systematic / Vegetarian diet.
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244 Takehara, J. Correlations of noncarious cervical J Dent 2008 NS Mean NS TWI (Smith Age, frequency of toothbrushing, hardness of bristles, toothbrushing strike,
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Finnish prisoners.
250  vanRijkom, H.  Prevalence, distribution, and Caries Res 2002 NS 10to 13 Y Lussi et al. Gender, vomiting, acidic fruits, acidic drinks, dairy drinks, toothbrushing
M. background variables of smooth- 345 15to 16 2 frequency, bristle hardness, brushing immediately after meals, swishing
bordered tooth wear in teenagers in the 400 carbonated drinks.
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in a convenience sample of young 28 NS grinding.
adults. EX vivo
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258 Wang, G. R. Relationship between dental erosion J Dent 2010 NS 20to 73 Y Modified GERD with respiratory symptoms, medical history, dietary history,
and respiratory symptoms in patients 88 1 version of TWI  dental history, oesophageal symptoms, GERD, oral hygiene habits.
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Tooth Wear in Shanghai 1806 over 18 1 carbonated drinks, GERD, frequency of changing toothbrush, methods
of toothbrushing, alcoholic drinks consumption, pickled vegetables
consumption, type of toothbrush, xerostomia, hard food consumption.
270 Zhang, J. The prevalence and risk indicators of BMC Oral Health 2015 Y 12 and 15 Y BEWE Gender, age, social-economic class, frequency of brushing, duration of
tooth wear in 12- and 15-year-old 720 2 brushing, toothbrush bristle, toothbrushing method, fluoride toothpaste,
adolescents in Central China. accumulated use time, toothbrush, frequency of changing toothbrush, fruit
juices/soft drinks/acid food, taking drinks before sleep, holding drinks in
mouth, drinking with straw, drinking immediately after sport, dry mouth,
frequency of tea consumption, eating hard food, vitamin C supplements,
taking aspirin, taking amphetamine, taking diazepam, reflux, vomiting,
eating disorder, gastro esophageal reflux disease, gastricism, xerostomia,
frequency of swimming in summer, clenching teeth automatically, sleep
bruxism, chewing habits.
271 Zhang, Q. Occlusal tooth wear in Chinese adults J Oral Rehabil 2014 Y Mean 58.2 Y Modified Shortened dental arches, age, gender, place of residence, posterior
with shortened dental arches. 150 1 version of TWI  occluding pairs.
(Smith and
Knight)
272 Zhang, S. Dental caries and erosion status of 12- BMC Public Health 2014 Y 12 Y BEWE Gender, place of birth, frequency of soft drinks, frequency of citric tea/
year-old Hong Kong children. 600 3 drinks, frequency of fruit juice, frequency of chewing gum, frequency of
vitamin C supplement drinks, frequency of toothbrushing, caretaker,
education of father, education of mother, parent’s dental knowledge, caries
experience.
273 Zwier, N. Saliva parameters and erosive wear in Caries Res 2013 NS 49 NS Lussi modified  pH, buffer capacity, flow (ml/min), albumin, amylase, CA-6, Total protein,
adolescents. 88 NS by Van Rijkom  calcium, phosphate, urea, sodium, chloride, potassium.

Appendix Table 2: Studies included in this scoping review (n=273): First authors, titles, journals, year, number of participants (n) and power
sample size calculation, age of participants (year), tooth wear (TW) measurement index used, factors studied and risk of bias. The factors shown
to be positively associated with TW after statistical analysis are in bold. The factors shown to be negatively associated with TW are in italic.
NS: not specified. Y: Yes.
* Indicates longitudinal studies.



Appendix | — Electronic databases and search strategy

Pubmed (28/10/2022) #1 AND #2 AND #3

#1

#2

#3

Tooth wear OR Dental wear OR Tooth abrasion OR Tooth
erosion OR Tooth attrition OR Dental abrasion OR Dental erosion
OR Dental attrition OR Occlusal wear OR Occlusion wear OR
Molar wear OR Premolar wear OR Canine wear OR Incisive wear
OR Erosive tooth wear OR Anterior tooth wear OR Posterior
tooth wear OR Enamel wear" OR Dentin wear OR Tooth
Wear[MeSH Terms] OR Tooth Wear/etiology[MeSH Terms]

Risk factor OR Risk factors OR Cause OR Causes OR
Risk OR Risks OR Causality OR Origin OR Reason
OR Bruxism OR GERD OR Gastroesophageal reflux
OR Soft drink OR Energy drinks OR Fruit juice OR
Bulimia OR Anorexia OR Dietary OR Acidity OR
Acidic OR Alcoholism OR Drugs OR Brushing OR
Toothpaste OR Swimming pool OR Risk[MeSH
Terms] OR Risk AssessmentfMeSH Terms] OR

NOT Temporary dentition NOT
Primary tooth NOT Primary
teeth NOT Implant NOT
Periodontal NOT Periodontitis
NOT Dental material NOT
Dental materials NOT
Restoration NOT Rehabilitation

Carbonated Beverages[MeSH Terms] OR
Causality[MeSH Terms]

Scopus (28/10/2022) #1 AND #2 AND NOT #3

#1 #2 #3

TITLE-ABS-KEY ( tooth wear) OR TITLE-ABS-KEY (dental
wear) OR TITLE-ABS-KEY (tooth abrasion) OR TITLE-
ABS-KEY (tooth erosion) OR TITLE-ABS-KEY (tooth
attrition) OR TITLE-ABS-KEY (dental abrasion) OR TITLE-
ABS-KEY (dental erosion) OR TITLE-ABS-KEY (dental
attrition) OR TITLE-ABS-KEY (Occlusal wear) OR TITLE-
ABS-KEY (Occlusion wear) OR TITLE-ABS-KEY (Molar
wear) OR TITLE-ABS-KEY (Premolar wear) OR TITLE-
ABS-KEY (Canine wear) OR TITLE-ABS-KEY ( Incisive
wear) OR TITLE-ABS-KEY (Erosive tooth wear) OR TITLE-
ABS-KEY (ETW) OR TITLE-ABS-KEY (Anterior tooth

wear) OR TITLE-ABS-KEY (Posterior tooth

wear) OR TITLE-ABS-KEY (enamel wear) OR TITLE-ABS-
KEY (dentin wear)

TITLE-ABS-KEY (risk factor) OR TITLE-ABS-
KEY (cause) OR TITLE-ABS-KEY (risk) OR
TITLE-ABS-KEY (causality) OR TITLE-ABS-KEY
(origin) OR TITLE-ABS-KEY (reason) OR TITLE-
ABS-KEY (bruxism) OR TITLE-ABS-KEY (GERD)
OR TITLE-ABS-KEY (gastroesophageal reflux) OR
TITLE-ABS-KEY (soft drink) OR TITLE-ABS-KEY
(energy drinks) OR TITLE-ABS-KEY (fruit juice)
OR TITLE-ABS-KEY (bulimia) OR TITLE-ABS-
KEY (anorexia) OR TITLE-ABS-KEY (dietary) OR
TITLE-ABS-KEY (acidity) OR TITLE-ABS-KEY
(acidic) OR TITLE-ABS-KEY (drugs) OR TITLE-
ABS-KEY (brushing assessment)

TITLE-ABS-KEY (In vitro) OR
TITLE-ABS-KEY (case report)
OR TITLE-ABS-KEY (animal)




Records 1dentified through database searching

Identification

(n=3270)
v
Z
g= Records screened after duplicates removed
Q
g (n=2702)
7
Records excluded
g based on title & abstract
> v (n=2179)
?E Full-text articles assessed for eligibility
8 (n=523)
Al
Full-text articles excluded, with reasons
g (n=250)
. 4 - Not about tooth wear
_ Studies included in synthesis - Type of study
:; (n=273) - Not about permanent dentition

- No use of a quantitative tooth wear
measurement
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Bruxism - TMD

Behavior factors

Socio-demographic

Dental factors

Oral hygiene habits

Eating habits




The ToWeR checklist

Medical history

never

10

always

Eating Disorders - Vomiting
Gastro-Oesophageal-Reflux-Disease (GORD)
Drugs (cocaine, heroin)

Asthma

Smoking

Medication (aspirin, diazepam...)

Vitamin C intake

Overweight

Dry mouth — Hyposalivation

Drinking habits

O O O OO0 0O

O O O OO0 0O

O O 0O OO0 0o

O O OO0 oo

O O O OO0 0o

Yes O

O O O OO0 0o

O O O OO0 0o

O O O OO0 0o

No

O O O OO0 OO

O O O OO0 OO

O O 0O OO0 0o

Consumption of: Alcohol (wine, beer, alcohol mixed)
Soft drinks (coke, sodas, ...)
Energy drinks, sport drinks

Tea

Coffee

Fruits juices

Retention of beverages in mouth

Drinking before sleep

Eating habits

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

O O OO O OO0 O

Consumption of: Citrus fruits (lemon, grapefruit, orange)
Tomato sauce

Vegetables

Fruits

Sweets, acidic candies

Vinegar-based alimentation

Chewing gum

Oral hygiene habits

O O O O Oo0Oo

o

O O O O Oo0Oo

o

O O O O oo

o

O O O O oo

o

O O O O oo

o

O O O O oo

o

O O O o oo

o

O O O o oo

o

O O O o oo

o

O O O o oo

o

O O O O OO

o]

Duration of brushing (> 3 minutes)
Hard toothbrush bristles use
Toothbrushing > twice per day
Horizontal brushing technique

Abrasive toothpaste use

Behavior factors

O O O OO

O O O OO

OO O 0 OO

O O O OO

O O O OO

O O O OO

O O O OO

O O O OO

O O 0O OO

O O 0O OO

O O 0O OO

Sport practicing

Swimming

Bruxism

Tooth grinding/clenching reporting
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