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ABSTRACT 

Objectives: To evaluate the association and level of evidence between socioeconomic status (SES) 
and tooth wear (TW) in children, adolescents, and adults. 

Data: Eligibility criteria comprised population-based observational studies assessing the association 
between SES and TW in permanent dentition of adolescents and adults. Interventional and 
descriptive studies or those without an internal comparison between exposed and nonexposed 
groups were excluded. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines were applied where applicable. Risk of bias (RoB) was assessed using the 
Newcastle–Ottawa scale. Meta-analyses were conducted to estimate the pooled effect measures. Q-
statistic, I2 statistic, and subgroup and sensitivity analyses assessed study heterogeneity. 
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Sources: PubMed/Medline, Embase, Scopus, Web of Science, LILACS, SciELO, Cochrane Library, and 
Google Scholar databases were searched for articles published in English between 1st January 1980 
and 31st March 2021. 

Results: Sixty-five studies were included, involving 63893 participants in over 30 countries. A positive 
association was found between TW and education (OR=1.25 [0.96; 1.62]), family income (OR=1.18 
[0.91; 1.53]), and private school (OR= 1.24 [0.90; 1.72]) among adolescents. Higher educated adults 
had a lower risk for TW (OR=0.70 [0.52; 0.93]). Most included studies had a moderate RoB. 
Limitations relating to population representation and assessment methodologies were identified in 
the included studies.  

Conclusions: SES was associated with TW with its direction depending on the individuals’ age. The 
overall quality of evidence was moderate. Clinical significance: SES should be included as part of the 
routine screening and risk assessment for tooth wear.  

INTRODUCTION

In recent decades, greater attention has been paid to the increasingly complex condition of tooth 

wear (TW) [1], as it is a progressive process of multifactorial aetiology and may differ significantly in 

its presentation from one individual to the next. Tooth wear is described in terms of attrition, 

abrasion, and erosion [2] and their interrelationship. Contributing to the manifestation of this 

progressing condition is the interplay over time of lifestyle, diet, behaviours, health, and 

mental/medical state [3]. 

Tooth wear is a relatively common oral condition that impacts a significant cohort of the global 

population with increasing prevalence and pathological progression. Globally, a dental erosion 

prevalence of 30 – 50 % has been reported in deciduous dentition and 20 – 45% in permanent 

dentition, increasing linearly with age [4-6].  Furthermore, the National Health System Adult Dental 

Health Survey also reported a 10% increase in the prevalence of tooth wear in the dentate 

population of England, from 66% in 1998 to 76% in 2009 [7]. The tendency to develop more wear 

with age also pertains to adults, with up to 17% of 70 years old presenting with severe tooth wear 

[1].  

Pathological tooth wear can indeed have an impact on patients’ quality of life, presenting greater 

tooth sensitivity and pain due to dentine exposure and pulpal involvement as a sequela of 

progressive wear [8]. Tooth wear patients most commonly report aesthetic dissatisfaction [9] and a 

reduction in masticatory capacity affecting functional performance. More specifically, severe tooth 

wear affects daily living through psychological discomfort and disability, triggered by feelings of self 

– consciousness and embarrassment [10]. Further complicating the management of TW for dental

care professionals is its possible association with complex medical and mental health conditions such 
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as Gastroesophageal Reflux Disorder (GORD), diabetes, and sleep and eating disorders and even 

human immunodeficiency virus (HIV) in some patients [11-17]. Thus, there is a marked reduction in 

quality of life as TW pathologically progresses, which is comparable with that of edentulousness 

[18]. Nonetheless, there is a significant improvement in the quality of life and appearance in patients 

when restorative treatment is provided. [19, 20]. However, such full-mouth rehabilitations come at a 

high cost, involving complex and multi-disciplinary treatment, over multiple clinic visits extending for 

many months [21]. Thus, early identification of TW reduces the burden to both public and private 

health systems and patients. 

Individuals are embedded within their societies and populations. From a young age, affluence and 

social determinants like family income, type of education, location of residence and occupation can 

have implications on individuals’ lifestyle and behaviours that may affect oral health. Socioeconomic 

status (SES) is the overarching term used to describe these factors, and the aetiology of TW stems 

from such components [22, 23]. Access to routine dental care, dental awareness, oral hygiene 

practices, and a healthy diet and nutrition are well-known aspects involved in the tooth wear 

process that are likely to be modulated by the individuals’ SES.  For instance, social status, culture, 

and economic affluence can often dictate the dietary intake of individuals. [24]. Nonetheless, despite 

SES having a substantial impact on oral health - both at an individual and global level - in relation to 

tooth wear, the findings are yet inconclusive [25]. Moreover, the role of SES as a function of age also 

needs to be investigated since its impact on the prevalence and progression of tooth wear might 

very well vary between age groups, and subsequently, its management as a tooth wear risk factor.  

Accordingly, an understanding of the association of SES and TW at a population-based level can 

positively contribute to guiding clinical practise, policymaking, and healthcare initiatives [26]. 

Systematic reviews and meta-analyses, in this context, can play a critical role in identifying and 

assessing evidence from an expansive data pool and presenting evidence-based recommendations 

to researchers, clinicians, and policymakers [27].  

The aim of this systematic review is to identify the association between SES and tooth wear in 

permanent dentition by systematically reviewing the existing literature.  

MATERIALS AND METHODS 

This study was registered at the International Prospective Register of Systematic Reviews - 

PROSPERO (CRD42020176919) and was reported following the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines. [27] 

Review question 
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The review question was designed using the Population, Exposure, Control, and Outcome (PECO) 

criteria [28] as follows: “Is there an association between socioeconomic status and tooth wear in the 

permanent dentition?” 

 Inclusion and Exclusion Criteria 

Original, population-based observational studies, including case-control, cohort, and cross-sectional 

studies, were included if they reported the association between any measure of socioeconomic 

indicator and tooth wear. The search was limited to studies involving humans of all ages with 

permanent dentition. Interventional and descriptive studies such as case reports and case series, 

studies on specific populations, as well as letters to the editor, abstracts from conferences, historical 

and forensic studies, were excluded. Studies without an internal comparison between exposed 

and nonexposed groups were excluded. 

The exposure considered all levels of socioeconomic status, such as level of education, family 

income, socioeconomic status, and type of school. All tooth wear measures such as dental erosion 

indices and general tooth wear indices were analysed as an outcome.  

Search Strategy 

The search strategy was developed collaboratively by all members of the team and validated using 

the Peer Review of Electronic Search Strategies (PRESS) [29]. The electronic databases searched 

were PubMed/Medline, Embase, Scopus, Web of Science, LILACS, SciELO, and the Cochrane Library. 

The first search was handled on PubMed using the following strategy: (i) Outcome: ((((((((((‘tooth 

wear’[MeSH Terms]) OR ‘tooth abrasion’[MeSH Terms]) OR ‘tooth attrition’[MeSH Terms]) OR ‘tooth 

erosion’[MeSH Terms]))) OR (((tooth OR teeth OR dent*)) AND (wear OR attrition OR erosion OR 

abrasion)))) AND (ii) Exposure ((socioeconomic factors[MeSH Terms]) OR ((income* [ALL] 

OR occupation* [ALL] OR "socioeconomic" [ALL] OR “socio-economic” [ALL] OR "education" [ALL] OR 

“remuneration” [ALL] OR “earning*” [ALL] OR “salar*” [ALL] OR social class* [ALL] OR 

"education*status" OR "education* level*" OR "social determinant*" OR poverty OR economic OR 

"status quo" OR “public school*” OR “private school*” OR “urban region*” OR “urban area*” OR 

“rural area*” OR “rural region*” OR “metropolitan area*” OR “metropolitan region*” OR “regional 

area*”)))) AND (iii) Language: “English”[Language]) AND (iv) period: (“1980/01/01”[Date – Create] : 

“2021/03/31”[Date – Create]). A Google Scholar search was also performed and limited to the first 

ten pages, including any grey literature. The search was independently performed by two 

investigators (Z.A and M.H), with the last search carried out on 30/04/2021. The full search and 
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adaptations for each database can be found in the appendix (Appendix 1). Articles were considered 

if written in the English language.  

The titles and abstracts of the retrieved records from the search were independently screened by 

two investigators (Z.A and M.H) as a first step. Agreement between the investigators was evaluated 

by Kappa statistics [30]. In cases of doubt, the articles were included for the full-text reading. Studies 

were filtered according to the eligibility criteria, and study inclusion was ascertained through 

discussion and agreement of the reviewers, with any disagreement resolved by the inclusion of 

mediators (K.A and K.P) [31]. A hand search and cross-referencing of the included studies were also 

performed to identify any further studies. Articles not found electronically were requested from the 

authors. The reference management tool utilised was EndNote X9.  

Assessment of study characteristic and data extraction 

A customised data extraction spreadsheet was developed to collect information from each included 

study. Two investigators (Z.A and M.H) independently extracted the data, and information was 

cross-checked with disagreements resolved through discussion and with a third investigator (K.A or 

K.P) when necessary. Data were retrieved from the main text, tables or figures of the articles. The 

data included information as follows: country and region of the study, study design, sample size, 

demographic characteristics (age and gender), main exposure (socioeconomic assessment of the 

study’s participants) and tooth wear index applied. The prevalence and severity of tooth wear were 

recorded. Lastly, any SES associations with tooth wear and main conclusions were reported.  

Risk of bias assessment 

The risk of bias was assessed using the Newcastle – Ottawa scale at a study level [32, 33]. The 

domains assessed were selection, comparability, and outcome. A maximum of ten stars was 

awarded to each cross-sectional study and nine stars to case-control and cohort studies. If seven or 

more stars were awarded, then the studies were considered to have a low risk of bias and high 

quality.  

Data analysis 

For the meta-analysis, the outcome was defined as any tooth wear with any score larger than 0 

considering the different scores applied in different studies. We reclassified the socioeconomic 

positions to make it consistent among all studies, or at least consistent among the same region when 

possible. We assessed the differences in tooth wear level concerning education, family income, SES, 

school type and location as independent groups. The lowest and the highest reported socioeconomic 

position were compared while maintaining the consistency of these socioeconomic positions when 
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possible. Whenever possible, the following information was extracted from the publications: (1) the 

number of patients without tooth wear and the number of patients with tooth wear involved in the 

exposed and unexposed groups; (2) or the Odds ratio (OR) with 95% confidence interval (CI). The 

authors of the selected papers were contacted to provide further details when necessary [34]. Only 

studies reporting or allowing the calculation of odds ratios (OR) and error estimates (confidence 

intervals [CIs], standard error [SE]) were used for pooled analysis. If studies reported separate 

estimates for subgroups, we pooled data for meta-analysis to generate one effect estimate per study 

and comparison. When there was no response from the authors, the article was excluded from the 

meta-analysis. The meta-analysis was stratified according to different socioeconomic groups. Groups 

were defined based on classical theoretical frameworks [35] that distinguish the different 

approaches to evaluating socioeconomic conditions, like education, family income, SES, school type. 

Therefore, p-values were deemed unsuitable for the conducted meta-analyses. 
 

Statistical analysis 

The meta-analyses were conducted to estimate pooled effect measures on the relationship of 

socioeconomic status with tooth wear in adolescents and adults, respectively. We performed 

separate meta-analyses considering specific socioeconomic indicator for each whenever data were 

available. Effect measures were presented as pooled unadjusted odds ratios since socioeconomic 

indicators are considered a distal determinant for oral health [36]. In studies where the odds ratio 

was not available, the effect size was calculated or converted as necessary. Funnel plots, together 

with Begg’s rank correlation test and Egger’s regression asymmetry test for analysis, including at 

least ten studies, were used to assess publication bias [37]. In addition, the Duval and Tweedie 

nonparametric ‘trim and fill’ method of accounting for publication bias was performed to formalize 

the use of funnel plots and adjust the meta-analysis by incorporating the theoretically missing trials 

[38]. Q-statistic was used to investigate the degree of heterogeneity between studies. A P-value of 

<0.1 was interpreted as evidence by chance alone. I2-statistical test [39] was carried out to describe 

the proportion of total variation caused by heterogeneity because the Q-statistic has low power in 

common situations of few studies and excessive power to detect clinically unimportant 

heterogeneity when there are many studies [40]. I2 of less than 30% of the variability in point 

estimate was considered as mild heterogeneity, more than 50% was notable heterogeneity, whereas 

in between was considered as moderate heterogeneity [39]. In our study, the I2-statistic found 

notable heterogeneity for most analysis; therefore, pooled estimates were derived using a random-

effects model (DerSimonian-Laird) [41] to account for inter-study heterogeneity, especially when 

study populations were different. Subgroup and sensitivity analysis were performed to explore the 

reasons for heterogeneity. Sensitivity analysis were also carried out to evaluate the effect of each 
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individual study considering the outcome of any tooth wear was not available or inconsistency of the 

socioeconomic positions for some studies after contacting authors. All analyses were done using R 

4.0.1 (https://www.r-project.org). 

RESULTS 

Study selection 

A total of 4305 studies were identified from the search strategy. After removing duplicates (n = 

2131), 2174 articles were screened according to titles and abstracts, and after full-text reading of 

143 articles, a total of 65 studies published between 1994 and 2020 were identified and included in 

the systematic review. A substantial level of agreement [30] between two investigators was 

identified in the titles and abstracts screening (Kappa=0.77) and in the full text screening phases 

(Kappa=0.78). Figure 1 displays the flowchart of study selection following PRISMA Statement. The 

reasons for article exclusion after full-text reading are shown in appendix 5. Of the total, three 

studies had a longitudinal study design [41-43], one was case-control, and the remaining were cross-

sectional studies.  

Study characteristics 

Cumulatively, 63 893 individuals ranging from 6 to 79 years of age were examined in the included 

studies. Of those, 51% (n = 29 173) were female, with four studies not specifying the gender 

percentages of their sample and two only including male participants. A large proportion of the 

studies focused on adolescents between 10 and 19 years of age. In contrast, a minority of studies (n 

= 15) encompassed adults exclusively from 20 years of age. Individual sample size varied from n = 

157 to n = 3 773. The most commonly utilised tooth wear instrument was the Basic Erosive Wear 

Examination (BEWE). The second most popular indices were Smith and Knight’s Tooth Wear Index 

(TWI), the O’Sullivan Index, and varying renditions of these tools, which were comparable in their 

frequency of use by studies (Appendix 1).  

Results of individual studies 

The prevalence of tooth wear ranged from 1.4% to 100%. Low SES and tooth wear were reported to 

have an association in 27 studies; the same number of studies found no relationship. Conversely, 

high SES was associated with a greater prevalence of tooth wear in 11 studies. The categorisation 

and definition of SES by the studies were highly varied. Education as a socioeconomic indicator was 

employed by 33 studies, with differences in analysing either the participant’s level of education, 

mother’s, father’s, or both parents. Type of school such as private/public was also a frequently used 

tool of classification as well as the income of the household or family. Other determinants included 
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the occupation of the participants, or the parents of the children and adolescents examined, and 

place of residence, i.e., rural versus urban. Some studies utilised classification criteriums specific to 

their countries, such as the Standard Brazilian Economic Classification criteria or the 'A Classification 

of Residential Neighbourhoods in the UK’ (ACORN), which categorises participants according to their 

postcode and housing areas. Other studies simply classed the participants into high, medium, and 

low SES and were unclear about their rationale (Appendix 2). 

Risk of bias assessment 

The majority of studies demonstrated to be of moderate quality (n=51) and the remainder of high 

quality (n=14), indicating a low to moderate risk of bias (Appendix 3). Most studies were found to be 

lacking in their comparability of outcome groups by not controlling for confounding factors.  

Synthesis of results  

Adolescents 

The meta-analysis for the exposure level of education comprised 13 studies. We found a positive 

association between education and tooth wear with OR of 1.25 [0.96; 1.62] (Figure 2A). Results of 

sensitivity analysis by omitting one study each time produced a low effect on I2 (Appendix 6A). 

Subgroup analysis including cross-sectional studies only (I2=75.4% [56.9%; 86.0%], OR=1.23 [0.93; 

1.63]), including tooth erosion only (I2=76.0% [56.9%; 86.6%], OR=1.19 [0.89; 1.59]), or participants 

with mothers’ education only (I2=73.8% [52.3%; 85.6%], OR=1.16 [0.88; 1.52]), still detected notable 

heterogeneity (Appendix 7A). However, subgroup analysis of 4 Brazilian studies only detected a mild 

heterogeneity (I2=5.5% [0%; 8.6%]) and showed no effect of education (OR=0.98 [0.80; 1.20]), while 

the analysis of the rest 9 studies showed that higher level of education tended to increase the risk of 

tooth wear development (OR=1.38 [0.93; 2.05]) with notable heterogeneity (I2=79.3% [61.2; 88.9%]); 

subgroup analysis of 8 studies comparing University to Primary only (I2=70.7% [39.3%; 85.8%], 

OR=1.03 [0.75; 1.41) or 10 studies from middle-income countries only (I2=67.5% [36.9%; 83.3%], 

OR=1.07 [0.81; 1.40]) didn’t reduce the heterogeneity) and also didn’t find any effect of education 

(Appendix 7A).  

Family income was the second analysed exposure. The meta-analysis included nine studies. We 

found a tendency of increased risk among adolescents from high-income families with an OR of 1.18 

[0.91; 1.53]. The Q-statistic showed the presence of heterogeneity among different studies included 

in our meta-analysis (P=0.037). I2-statistics also found notable heterogeneity (I2 = 51.1% [0%; 77.1%]) 

(Figure 2B). Sensitivity analysis by excluding one study each time still detected moderate to notable 

heterogeneity with I2 ranging from 38.7% to 57.0% (Appendix 6B). Among these nine studies, eight 
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studies were of cross-sectional design reporting tooth erosion. Subgroup analysis, including cross-

sectional studies reporting tooth erosion, only confirmed that adolescents from high-income families 

tended to develop tooth erosion at a higher risk (OR=1.23 [0.99, 1.54]) (Appendix 7B).  

The meta-analysis of SES included 17 studies. Our pooled analysis did not detect any significant 

effect of SES on tooth wear with an OR of 1.09 [0.77; 1.55] (Figure 2C). The Q-statistic showed the 

presence of heterogeneity among different studies included in our meta-analysis.  I2-statistics also 

found notable heterogeneity (I2 = 88.1% [82.5%; 91.9%]) (Figure 2C). Sensitivity analysis by excluding 

one study each time still detected moderate to notable heterogeneity with I2 ranging from 36.5% to 

87.7% (Appendix 6C). Subgroup analysis including studies from 8 middle-income countries only 

(I2=90.6% [83.9%; 94.5%]) or eight high-income countries only (I2=85.0% [72.4%; 91.9%]) did not 

affect I2; however, the subgroup analysis showed that those with high SES tended to have a high risk 

of developing tooth wear compared to those with low SES from middle-income countries (OR=1.42 

[0.75; 2.66]), while a low risk for those from high-income countries (OR=0.77 [0.51; 1.15]), (Appendix 

7C). Subgroup analysis of the 4 Brazilian studies reduced the I2 to 0% and detected the increased risk 

of developing tooth wear among participants with high SES (OR=1.41 [1.09; 1.81]) (Appendix 7C). 

Finally, we analysed the school type as exposure. Fifteen studies were included in the meta-analysis 

comprising 3819 participants from private and 9842 from public school. Adolescents from private 

school tended to have a higher risk with OR of 1.24 [0.90; 1.72] (Figure 2D). The Q-statistic showed 

the presence of heterogeneity among different studies included in our meta-analysis. I2-statistics 

also found notable heterogeneity (I2 = 91.2% [87.2%; 94.0%]) (Figure 2D). Sensitivity analysis by 

excluding one study each time still detected notable heterogeneity with I2 ranging from 82.3% to 

91.9% (Appendix 6D). Subgroup analysis including cross-sectional studies only (I2=91.9% (88.1%; 

94.5%); OR=1.26 [0.90; 1.76]), including the studies reporting tooth erosion only (I2= 91.6% [87.4%; 

94.4%]; OR=1.22 [0.84; 1.77]), including non-Brazilian studies only (I2=77.2% [52.4%; 89.1%]; 

OR=1.42 [0.82; 2.47]), including studies from low income countries (I2=96.0% [93.5%; 97.6%]; 

OR=1.48 [0.67; 3.27]) still detected notable heterogeneity and suggested adolescents from private 

school tended to have a higher risk (Appendix 7D).  

Adults 

Six studies, including 4024 individuals with high education and 3033 with low education, were 

included in the meta-analysis of tooth wear in adults. The Q-statistic detected the presence of 

heterogeneity, I2-statistics also found notable heterogeneity (I2 = 84.4% [69.6%; 92.0%]) (Figure 3). 

Our pooled analysis showed that participants with high education had a lower risk of developing 

tooth wear with an OR of 0.70 [0.52; 0.93] (Figure 3). Subgroup analysis including four high-income 
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country studies didn’t change the conclusion (OR=0.82 [0.69; 0.99]) with reduced heterogeneity 

(I2=33.3% [0%; 76.5%]). 

Publication Bias 

We did not find any significant publication bias in our meta-analysis; however, funnel plots suggest 

otherwise regarding education, family income, and school type among adolescents’ studies 

(Appendix 8) and in terms of education among adult studies (Appendix 9). When employing Duval 

and Tweedie nonparametric Trim and Fill method, we could not detect high tooth wear risk among 

those with high mothers’ education level (OR=1.03 [0.78; 1.36]) or from private schools (OR=1.00 

[0.72; 1.37]) as we did without ‘trim and fill’ method.  

DISCUSSION 

This is the first systematic review with meta-analysis investigating worldwide population-based 

evidence of the association between socioeconomic status and tooth wear, to the authors’ 

knowledge. The findings of this sequence of meta-analyses involving 63893 individuals ranging from 

6 to 79 years of age identified that there was an association between SES and TW.  Indeed, the 

review identified that a greater prevalence of tooth wear was positively associated with adolescents 

whose parents had higher levels of education and family income and with those who attended 

private schools. Conversely, higher educated adults were less likely to develop pathological tooth 

wear. These findings shed light as to how SES and affluence can present a diametric risk of 

developing tooth wear depending on the age of the individual. 

The main cause for tooth wear in children and adolescents was the consumption of acidic drinks, 

mainly juices and soft drinks[107]. Indeed, several studies did report an association between tooth 

wear, diet, caries, and oral hygiene practices. The erosive potential of a drink is related to its pH and 

presence of calcium, fluoride and phosphates[108]. Such dietary habits may predispose children of 

all socioeconomic levels to erosive risk; however, those from 'high' SES may be more frequently 

exposed than their counterparts due to increased access as a result of affluence in low- and middle-

income countries. Nonetheless, the consumption of traditional acidic foods like tamarind, baobab, 

hibiscus, and citrus teas was also seen in certain countries and positively correlated with tooth wear 

due to their strong erosive potential [60, 92, 93]. In older individuals, the combination of 

consumption of acidic foods and other acidic components, such as gastric symptoms, can lead to 

erosive wear [109]. Several studies found caries experience to be positively associated with tooth 

wear [49, 59, 65, 99]. The association may be explained by their common aetiologies, such as the 

failure to maintain a low cariogenic diet, potentially resulting in the failure to maintain a non-erosive 

diet [59].  Moreover, the salivary characteristics of those with tooth wear closely matched those who 
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were caries-active, with features such as low saliva quantity and buffering capacity [110], as well as a 

higher Streptococci mutans count [65].  

Multiple studies found certain brushing habits such as the use of an electric toothbrush [54], 

horizontal pulling movements [97, 104], hard bristle brushes [102], and changing of brushes every 

month were associated with greater tooth wear [56, 66, 69, 86]. One study found that individuals 

who brush their teeth with a traditional chewing stick had more tooth wear lesions than others [56]. 

The relationship between tooth wear, SES, and fluoridation – both professionally applied and 

community exposure – was not a commonly explored factor.  

More educated adults tend to consume a healthier diet and maintain better oral hygiene practices, 

potentially explaining the greater association of TW in adults with lower education [48, 56]. 

Furthermore, adults might present with a more complex presentation of tooth wear attributed to 

attrition or wear of multifactorial origin involving bruxism or other parafunctional habits [103, 111]. 

There is some evidence that bruxism is associated with mental health disorders and neuroticism 

such as stress, anxiety, sleep disorders, and depression, which in turn are associated with low SES in 

adults and a high-acidic diet [112-116]. Furthermore, these factors have a cumulative effect during 

the life course of an individual, increasing tooth wear progression with age, especially in those of 

lower SES.  

The findings of the review did identify several limitations with the existing body of evidence 

investigating the association between SES and tooth wear relating to population representation and 

assessment methodologies. Among the 36 studies included in meta-analyses, nine were from high-

income countries, 20 from upper-middle-income countries, and only seven from lower-middle and 

low-income countries [117]. Furthermore, the majority of included studies involved adolescents 

rather than adults. This might be attributed to adolescents being more accessible, an emphasis on 

screening and prevention programs organised through school programs, and the feasibility of their 

recruitment for longitudinal studies due to their presence in educational institutions [59]. However, 

the assessment of adult populations is equally if not more important since tooth wear is a 

progressing condition increasing in severity over time [2].   

When it came to assessment approaches, a plethora of tooth wear indices was employed by the 

researchers to investigate and diagnose tooth wear.  Given the inconsistency of outcome, sensitivity 

analysis by omitting one study each time showed that our analyses were robust as pooled results 

didn’t reduce heterogeneity or lead to different conclusions.  The presence of diverse indices offers a 

variety of choice to investigate tooth wear that may be dependent on the research needs, yet the 

use of different scales and measures and different cut-offs generates high heterogeneity between 
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studies, making difficult to compare results. Nonetheless, the Basic Erosive Wear Examination 

(BEWE) was the most used index, demonstrating a potential for standardisation. However, despite 

clear recommendations [118], the index was mainly used to investigate erosive tooth wear [103], as 

opposed to all forms of wear which also include attrition, abrasion, and tooth wear with 

multifactorial aetiology. This could possibly be attributed to the confusion arising from the name of 

the index as well as the index’s tendency to overestimate the severity of wear when incisal wear is 

scored. This overestimation can become problematic when the most affected teeth by tooth wear in 

the current review’s included studies were the anterior teeth. Moreover, the reported moderate 

levels of examiner reliability warrant caution went interpreting BEWE scores [119]. Henceforth, for 

meta-analyses in this review, only the presence of tooth wear was assessed, irrespective of its 

severity. The majority of studies also performed a full mouth examination rather than partial 

screening. Standardised full mouth assessments can reduce the incongruency of results pertaining to 

surfaces or teeth most commonly and severely affected by wear. Nonetheless, full mouth 

assessment with or without third molars remains time-consuming and may decrease examiner 

accuracy due to an increased rate of fatigue and patient discomfort [62]. On the other hand, the use 

of index teeth is a resource-saving method, as wear on index teeth is statistically similar to wear on 

the full arch, provided the surface area is standardised [120]. However, using certain teeth such as 

first molars as index teeth, which generally show extensive cavities, fissure sealants, or restorations, 

can also prevent proper examination [45].  

A final identified limitation of the included studies is the great variation in SES indicators employed 

in the included studies, even between studies from the same country. We attempted to reclassify 

SES indicators to make them consistent, however, it was not possible for all studies even after 

contacting the relevant study authors. Indeed, affluence was determined through the education 

levels of the participants and their guardians, type of school, postcode, income, employment status, 

and deprivation index, amongst others. This creates challenges in comparing research evidence and 

analysing results which might go to explain the conflicting results noted in the included studies and 

the low odds ratio detected.  Nonetheless, pooled results of sensitivity analysis by omitting one 

study each time didn’t reduce heterogeneity or lead to different conclusions, which showed that our 

analyses were robust. However, Duval and Tweedie nonparametric Trim and Fill method didn’t 

detect high tooth wear risk among those with high mothers’ education level (OR=1.03 [0.78; 1.36]) 

or from private schools (OR=1.00 [0.72; 1.37]) among adolescents’ studies as we did without ‘trim 

and fill’ method, suggesting the impact of publication bias.  

The WHO recommended the introduction of taxes on sugar-sweetened beverages in an attempt to 

deter people from its consumption and improve overall health [121]. This could prove consequently 
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beneficial in reducing erosive tooth wear. Isaksson [65] found that obese individuals were more 

likely to have dental erosion than normal-weight individuals due to soft drink consumption. In 

France, acidic beverages were seen to be the sole risk factor for dental erosion in school children, 

despite soft drinks and food dispensers having been prohibited in schools since 2005 [82] and a soda 

tax introduced in 2012 [122]. It is difficult to say whether such large–scale actions can have direct 

outcomes when an individual's life is filled with a myriad of complex and intertwined factors. 

Moreover, behavioural change is difficult, particularly when interventions are not tailored to the 

individual, and no alternatives are provided to improve the chances of success and reduce the 

relapse of negative habits [24].  

It is essential for dental practitioners to understand the underlying aetiology of tooth wear for 

proper definitive diagnosis and management. Moreover, early screening of individuals at risk, as part 

of routine risk assessment [123] that considers SES as a risk factor based on the patient's age, will 

enhance the cost-effectiveness and success of dental treatment [93]. Furthermore, the relationship 

between caries and tooth wear shows the potentiality of restorative treatment needs status being 

indicative of tooth wear status [49]. Early clinical screening, risk assessment and diagnosis become 

even more critical given the limitations of the current methods of assessing and monitoring tooth 

wear, lacking accuracy and sensitivity [124]. Nonetheless, advances in digital dentistry using 

CAD/CAM technology, digital scanning and purpose-built, surface-matching software are likely to be 

highly applicable in the quantification and monitoring of worn dentition in the future, overcoming 

the barriers of currently available methods and indices [125-127].  

CONCLUSION  

Socioeconomic status can be considered a risk factor for tooth wear with its risk dependant on the 

age of the individual. Well-conducted epidemiological studies employing appropriate causal 

modelling approaches are necessary to understand the relationship between SES and TW. Due to the 

complex nature of the tooth wear process, a more comprehensive, preventive population – 

approach is recommended to identify people at risk of developing such a condition. At an 

individual/patient-based level, routine screening, risk assessment, monitoring of identified tooth 

wear lesions, and implementing educational and preventive measures are suggested for those at 

risk, in addition to restorative interventions, when needed.  
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Figure 1: Prisma flow diagram 



21 
 

 
Figure 2: Pooled effect estimates from random effects models. Adolescents 
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Figure 3: Pooled effect estimates from random-effects models. Adults 

 
 
 


