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Objectives: The aim of this study was to estimate the preva-
lence of dental attrition in a young adult population and to ex-
plore associated factors. Method and materials: Dental stu-
dents aged 18 to 40years old with a minimum of 24 natural teeth
were invited to take part in this cross-sectional study. Their de-
mographic information, medical history, perceived stress, fre-
quency of dietary acid intake, and frequency of oral habits were
obtained through several questionnaires. Assessment of each
type of tooth wear (erosion, attrition, and abrasion) was per-
formed according to the tooth wear evaluation system (TWES
1.0). All participants underwent salivary tests. Statistical ana-
lysis was performed by chi-squared or Mann-Whitney tests and
logistic regression models. Results: In total, 178 participants
(88 women and 90 men) with a median age of 22years were

included and of those 74.7% (95% confidence interval [Cl], 68%
to 81%) had dental attrition. Univariate analysis revealed pos-
itive associations for male sex, age, body mass index, awake
bruxism frequency, and erosive tooth wear with the presence of
dental attrition. Multivariable logistic regression (Nagelkerke
r?=0.31) indicated that dental attrition was associated with ero-
sive tooth wear (adjusted odds ratio [aOR], 6.3; 95% Cl, 2.8 to
14.2),body massindex (aOR, 1.3;95% Cl, 1.1-1.5), and age (aOR,
1.2; 95% CI 1.0 to 1.3). Conclusion: Dental attrition is present
in most young adults of Catalonia. The associated factors were
erosive tooth wear, body massindex, and age. Slight alterations
of salivary parameters do not seem to predict dental attrition.
(Quintessence Int 2023;54:168-175; doi: 10.3290/].qi.b3622405)
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Tooth wear refers to the loss of tooth substance by means other
than dental caries, dental trauma, or development disorders.!
More than 85% of the adult population have some degree of
tooth wear,>* with moderate and severe issues affecting 35%
and=10% of the population, respectively.*® It is a multifactorial
condition that involves an interplay between erosion (acid ex-
posure), attrition (tooth-to-tooth contact), and abrasion (wear
by objects other than teeth).>* Unfortunately, few studies have
distinguished the prevalence values between erosion, attrition,
and abrasion,® though a recent study estimated that erosion,
attrition, and abrasion were present in 80%, 90%, and 28% of
Swedish adults, respectively.® Differentiation is important be-
cause, although all three processes often occur concurrently,
one usually predominates. Research has also uncovered differ-
ent in vitro microwear characteristics™® and different clinical
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signs for each type of tooth wear.®?® Prevention measures
should clearly target the predominant cause of tooth wear.
Several risk factors have been reported for dental attrition
or occlusal/incisal wear, including male sex,>**'" age 11161819
body mass index (BMI), weight, and occlusal force.!1¢1"20 Dental
attrition was also positively associated with self- or partner-re-
ported sleep and awake bruxism.?!#227 Although research has
found a positive association between stress symptoms and
sleep bruxism,?® none has found a relationship between per-
ceived stress and dental attrition.?? Animal and in vitro studies
indicate that erosion and abrasion predispose a person to attri-
tion,®3! yet no clinical study has demonstrated the magnitude
of this association. Research has uncovered several risk factors
for erosive tooth wear, including history of gastric reflux,*? eat-
ing disorders, acidic diet, and the quality and quantity of sa-
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liva.***? Disease, medication, and regular sport may also affect
the saliva and indirectly affect tooth wear.>** Toothbrushing
frequency and technique can promote abrasive tooth wear le-
sions.* Because of the interrelationship between these factors,
tooth wear evaluation should be done by using multivariate
techniques.“** However, the few studies that have used multi-
variate techniques have reported several key factors that could
explain up to 60% of the presence of occlusal wear.11121418

The human body cannot repair tooth wear, meaning that
dental practitioners must rely on complex and expensive treat-
ments for which technical complications are relatively fre-
quent, and lifelong success cannot be guaranteed.*>** Hence, it
would be preferable to detect tooth wear and apply appropri-
ate preventive measures as early as possible.* The detection of
risk factors for each type of tooth wear could be easier in the
young population because they are more likely to coincide
temporarily with clinical signs. This study aimed to estimate
the prevalence of dental attrition in a young adult population
in Catalonia and to explore the magnitude of association be-
tween the presence of dental attrition and erosive tooth wear,
dental abrasion, salivary function, and other risk factors. The
research hypothesis tested was that local or salivary factors are
unrelated to dental attrition.

Method and materials

This cross-sectional study was performed from February 2020
to December 2020 in the Bellvitge Campus of the University of
Barcelona, Catalonia. White European undergraduate and
postgraduate dental students aged 18 to 40years old with a
minimum of 24 natural teeth were invited to participate in this
study. Those with removable prostheses or more than two
units of fixed implant- or dental-supported prosthesis were ex-
cluded. Most individuals took partin a previous investigation.*
All participants provided informed consent.

The sample size (196) was determined to estimate the preva-
lence of dental attrition with 95% confidence and +5% precision,
given a prevalence of 85% in the population.® The study was
approved by the local ethics committee (2019-41; 5 February
2020), conducted in accordance with the principles of the Helsinki
Declaration, and reported according to the STROBE guidelines.

All participants answered several questionnaires and un-
derwent both clinical examination and salivary testing. Demo-
graphic information was collected, including age, sex, weight,
and height, and the BMI was calculated as body weight divided
by height squared.* The questionnaire also included questions
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on medical history, including gastric reflux, eating disorders,
and medication, together with questions about diseases re-
lated to hyposalivation, such as Sjogren syndrome, asthma,
depression, diabetes mellitus, and hypertension.

Perceived stress was assessed using the European Spanish
version of the 10-item perceived stress scale.* This consists of
10 items rated on five-point Likert scales with four items re-
versed coded. The total score can range from 0 to 40 and is in-
terpreted as low (0 to 13), moderate (14 to 26), and high (27 to
40) perceived stress. The frequency of dietary acid intake was
assessed by asking the participants four questions:
= How many times per week do you eat fruit?
®m Do you drink carbonated or soft beverages?
® Do you drink fruit juices?
® Do you consume vinegar?

Each question was rated using a five-point ordinal scale:
® 0O, never

1, once or twice a week

2, three or four times a week

3, five or six times a week

4, daily.*

Anew variable named “acid diet” was calculated as the sum of
these four scores (range 0 to 16). Frequency of toothbrushing
per day was also recorded.

The questionnaire also included the frequency of different
habits, such as sport activities and oral habits. The oral behavior
checklist comprises 21 items with five frequency options (0 to 4,
for none to all the time). Among these 21 items, two are related
to sleep activities and 19 are related to waking activities.”® The
first item “clench or grind teeth when asleep” represented the
perceived frequency of sleep bruxism. The sum of the third and
fourth items “grind teeth together during waking hours” and
“clench teeth together during waking hours” represented the
perceived frequency of awake bruxism. The oral behavior check-
list sum score (range 0 to 84) represented the frequency of para-
functional behaviors.

Two researchers performed the tooth wear assessment ac-
cording to the tooth wear evaluation system (TWES 1.0). They
recorded dental attrition as present if an individual showed a
plane facet in the occlusal/incisal surface of at least one tooth
that matched a plane facet in an antagonistic tooth.° They re-
corded erosive tooth wear as present if an individual had at least
one of the following features: wear on non-occlusal surfaces;
flattening of convex areas; cupping, cratering, or grooving of
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Table 1 Univariate analysis results for factors associated with dental attrition

Dental attrition

Variable (risk factor)

Gender, n (%) of men 178
Age, mean (SD) years 178
Body mass index, mean (SD), kg/m? 178
History of gastric reflux, n (%) 177
History of eating disorders, n (%) 177
Perceived Stress Scale, mean (SD), Sum Score 178
Acidic diet, mean (SD) Sum Score 177
Frequency of tooth brushing, mean (SD) times daily 178
Regular practice of sport, n (%) 177
Frequency of sleep bruxism, mean (SD), score 0-4 178
Frequency of awake bruxism, mean (SD), score 0-8 178
Oral Behavior Checklist, mean (SD), Sum Score 178
Increased resting salivary viscosity, n (%) 178
Acidic resting saliva, n (%) 178
Reduced stimulated salivary flow, n (%) 177
Reduced buffering capacity stimulated saliva, n (%) 177
Presence of dental abrasion, n (%) 178
Presence of dental erosion, n (%) 178

Absent (n = 45)

Present (n=133)

Significance (P)

13 (28.9%) 77 (57.9%) .001"
22.1(2.8) 24.0 (4.2) .005¢
21.0 (2.6) 23.0 (3.1) <.001*
6 (13.3%) 21 (15.9%) 678"

(0.0%) 5 (3.8%) 226"

15.9 (6.0) 15.2(7.3) 427
3.5(2.1) 4.2 (2.4) 164%
2.7(0.6) 2.5(0.6) 1058

24 (53.3%) 69 (52.3%) 908"
1.41(1.5) 1.91(1.6) 074*
1.24(1.2) 1.90 (1.5) .009*
24.2(7.1) 23.9 (7.3) 960
6 (13.3%) 21 (15.8%) 6911

11 (24.4%) 24 (18.0%) 3501
8 (17.8%) 30 (22.7%) 485

24 (53.3%) 48 (36.4%) 0501

2 (4.4%) 7 (5.3%) 593°
21 (46.7%) 111 (83.5%) <.001"

Chi-square test.
‘Independent samples Mann-Whitney U test.
SFisher Exact test (1-sided).

cusps; or adull appearance.® Abrasive tooth wear was recorded
in those who showed wear lesions in the cervical areas of ca-
nines and/or premolars exposed to toothbrushing.>*® Severity of
tooth wear was assessed using a five-point ordinal occlusal/in-
cisal grading scale according to the TWES 1.0 screening module.
Examiners were blind to each other’s findings, and at the end of
the examination, a consensus was achieved for every diagnosis
followed by reexamination when discrepancies persisted.

All salivary tests were performed between 09:00h and
13:00h, using the Saliva-Check Buffer system (GC Europe) ac-
cording to the manufacturer’s instructions. Resting salivary
consistency was evaluated visually and assessed as having nor-
mal or increased viscosity. Salivary pH was measured by plac-
ing a pH test strip into a saliva sample for 10seconds, and the
result was classified as normal (pH 6.8 to 7.8) or acidic (pH<6.8).
Participants were instructed to chew a piece of wax for 30 sec-
onds to stimulate salivation and the saliva was collected into
a cup for 5minutes. The stimulated flow rate was categorized
as normal (=5mL/5minutes) or reduced (<5mL/5minutes).
These cut-offs were chosen according to the manufacturer’s

170

instructions. One drop of saliva was placed onto each of three
test pads and a change of color indicated the buffering ability
of the saliva. The buffer capacity was categorized as normal
(10 to 12) or low (0 to 9). This test and the methods used have
acceptable reliability.”

A weighted kappa coefficient was used to determine the
interobserver agreement for the presence of each type of tooth
wear. Cohen-weighted Kappa of 0.57 (95%Cl 0.42 to 0.71), 0.60
(95%Cl 0.46 to 0.74), and 0.69 (95%CI 0.44 to 0.95) were ob-
tained for the presence of attrition, erosion, and abrasion, re-
spectively. Results for some variables related to medical his-
tory, medication, and toxic habits had low frequencies and
were excluded from the analysis. The chi-square and Fisher
exact tests were performed to assess the relationship between
the presence of attrition and categorical variables, while the
Mann-Whitney U test was used for ordinal and quantitative
variables. Factors that could be related to the presence of den-
tal attrition were analyzed by logistic regression, using a for-
ward selection strategy with the likelihood ratio statistic. Po-
tential risk factors were selected because they either showed a
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significant relationship in the bivariate analysis or other studies
had reported them as significant. Specifically, the following in-
dependent factors were included: sex, age, BMI, history of gas-
tric reflux, history of eating disorders, perceived stress, acidic
diet, toothbrushing frequency, sport frequent, sleep bruxism
self-report, awake bruxism self-report, oral behaviors, salivary
function (viscosity, pH, flow, and buffer), erosion, and abrasion.
The statistics were analyzed with IBM SPSS Version 27 for Win-
dows (IBM) and considered a P value of<.05 to be statistically
significant.

Results

Of the 197 invited individuals, 19 refused and 178 (88 women
and 90 men) took part; however, one did not finish the salivary
test and missed some salivary parameters, while others did not
answer some of the questions about medical history and hab-
its. Participants had a median age of 22years (interquartile
range [IQR], 4; from 21 to 25) and a median BMI of 22.5 (IQR, 3.9;
20.3 to 24.2). The median score of dietary acid intake was 4
(IQR, 2;3to 5). Overall, 52.5% regularly engaged in sports activ-
ities; 15.3% and 2.8% declared having suffered gastric reflux or
some type of eating disorder, respectively; 66% declared some
degree of clenching or grinding teeth when asleep; and 34%
and 75% declared some degree of awake grinding and clench-
ing, respectively. The median oral behavior checklist sum score
was 24 (IQR, 10; 19 to 29) and the median perceived stress total
score was 15 (IQR, 8; 11 to 19). Normal salivary function was de-
tected for viscosity in 85%, pH in 80%, stimulated flow in 78%,
and buffer capacity in 59%.

Dental attrition was observed in 74.7% (95% ClI, 68% to
81%), and dental erosion and abrasion were detected in 74.2%
(95% ClI, 68% to 81%) and 5.1% (95% Cl, 2% to 8%), respectively.
Among participants with dental attrition, 7 (5.3%) had grade 2
because the wear affected the dentin in almost one tooth. Ta-
ble 1 shows the results of dental attrition-related factors in the
univariate analysis. Men accounted for 28.9% of participants
without dental attrition and 57.9% with dental attrition (P=.001;
chi-square). The Mann-Whitney U test positively associated
dental attrition with age (P=.005), BMI (P<.001), and self-re-
ported awake bruxism (P=.009). Interestingly, 46.7% of partici-
pants without dental attrition had dental erosion compared
with 83.5% of those with dental attrition (P<.001; chi-square).

Finally, performing multiple logistic regression, age (ad-
justed odds ratio [aOR]=1.15), BMI (aOR=1.27), and the pres-
ence of erosive tooth wear (aOR=6.31) were associated with
the presence of dental attrition (Table 2).
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Discussion

The study results suggest that 68% to 81% of young adults of
Catalonia have dental attrition. This prevalence was slightly
lower than that reported in Swedish or Indian populations,
probably due to the age of the population being 10 to 20years
younger in the present study.>® Despite the high prevalence,
most participants lacked pathologic tooth wear to the dentin
and denied pathologic symptoms such as sensitivity, pain,
chewing difficulty, or impaired orofacial esthetics.*** It would
be advisable for those individuals aged 20 to 25 years with clin-
ical signs of dental attrition to undergo follow-up monitoring
and for preventive measures to be applied to avoid dentin wear
or the development of pathologic symptoms.

It was found that individuals with at least one sign of dental
erosion are 6.3 times more likely to show dental attrition, thus
the research hypothesis was partially rejected. Although sev-
eral authors have reported this relationship, none have demon-
strated this magnitude of association in a clinical setting or
using multivariate techniques to control for key parameters.
Therefore, the present findings indicate that, when dental attri-
tion is the predominant tooth wear process, preventive mea-
sures should cover both mechanical and chemical factors. Gen-
eral preventive measures might be oriented to reduce the
consumption of erosive foods and drinks, minimize the effects
of reduced salivary flow, chronic alcoholism, drug abuse, buli-
mia, or gastroesophageal reflux disease, increase chemical re-
sistance of dental hard tissues with topically-applied fluoride
compounds, and establish a mechanical barrier with surface
sealants.®®*! Due to the cross-sectional study design, however,
it cannot be stated whether erosion results from or causes den-
tal attrition, or indeed, if some other confounding factor has
created a spurious association between erosion and attrition.
Therefore, longitudinal studies must confirm the cause-and-ef-
fect relationship.

In the present study, men showed a higher prevalence of
dental attrition than women, consistent with other studies.>1-18
However, because men had significantly higher BMI values, the
association between sex and dental attrition became insignifi-
cantin the forward stepwise regression analysis after adjusting
for the BMI. Weight, BMI, intercuspal occlusal contact area, and
occlusal force appear to be interrelated, with values being
higher in men than in women.*#45 The present results support
a direct relationship between the amount of occlusal force and
the presence of dental attrition.'** Unfortunately, occlusal force
and occlusal contact area were not evaluated in the present
study, meaning that further research is needed to clarify the
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Table2 Multivariate regression analysis results for factors associated with dental attrition

Step Variables included Wald Significance (P) OR (95% ClI) Nagelkerke R?
1 Erosive TW 21.12 <.001 5.71(2.72-12.02) 0.170
Constant 0.09 .768 0.92
2 BMI 12.02 <.001 1.31(1.13-1.53) 0.272
Erosive TW 20.02 <.001 6.11 (2.77-13.49)
Constant 11.92 <.001 0.002
3 Age 4.05 .044 1.15(1.00-1.33) 0.305
BMI 8.82 .003 1.27 (1.08-1.48)
Erosive TW 19.89 <.001 6.31(2.81-14.17)
Constant 14.89 <.001 0.00

Cl, confidence interval; OR, odds ratio.
Nagelkerke R? (fraction of variance explained).

cause and effect relationship between sex, weight, BMI, occlu-
sal force, occlusal contact area, and dental attrition.

Frequency of self-reported awake bruxism was significantly
higher in individuals with dental attrition compared with those
without attrition, as reported elsewhere.?>** However, this
weak association lost significance when BMI and age were en-
tered in the multivariate model. It is likely that people who are
aware of tooth wear are also aware of parafunctional behav-
iors, especially among dental students. When assessing sleep
or awake bruxism objectively by polysomnography or ambula-
tory electromyography, researchers have found no association
between the frequency of bruxism episodes (masticatory mus-
cle activity) and dental attrition.?*?22>2" That this association
became insignificant in the multivariate model in this and other
studies®® could support the argument that tooth wear cannot
be used as an indicator of sleep or awake bruxism,2:222527

The present results suggest that slight alterations of salivary
parameters assessed with a salivary test kit, such as consistency,
flow rate, pH, and buffer capacity, do not predict dental attrition
during the initial phase of tooth wear. These results are in agree-
ment with those in other studies that showed no relationship
between salivary characteristics and the severity of occlusal
tooth wear in a population with moderate tooth wear.?>*” When
considering erosive tooth wear, research has shown that only a
low unstimulated saliva flow rate predicts severe erosive tooth
wear.*® Therefore, salivary tests seem to be ineffective for as-
sessing tooth wear risk at any phase of tooth wear.?23" The
protective role of saliva in the process of dental attrition may
be more relevant in episodes of sleep bruxism when the pres-
ence of acid also plays a key role.?** Biologic markers in sali-
vary proteins and acquired dental pellicles may play a more
significant role in protection against tooth wear.
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Multivariate regression analysis showed that erosive tooth
wear, BMI, and age accounted for 31% of the likelihood of dental
attrition. In Thai dental patients, age, dental status, and dietary
factors explained 59% of the occlusal tooth wear,** whereas
among Swedish people, age, occlusal force, and salivary buffer
capacity accounted for 57% of the occlusal wear severity.!* In Chi-
nese (non-patient) adults, age, male sex, dental status, and rural
residence explained 28% of the occlusal tooth wear score,*
whereas in a German population, age, male sex, dental status,
self-reported bruxism, and unemployment explained 32% of oc-
clusal wear.” These study results suggest that the population
type affects the percentage of occlusal wear explained by as-
sessed factors, being double in patients with evident tooth wear
compared to young or healthy adults. Among the factors associ-
ated with occlusal wear, age seems to be the strongest predictor
of dental attrition. Another relevant factor would be the magni-
tude of load expressed as maximum occlusal force, the BMI, or
male sex, and not the frequency of parafunction behaviors, which
appears to be less implicated. Both the strength of teeth and oral
environment, expressed as dental status, saliva, degree of miner-
alization, or erosive clinical signs, could represent a third key fac-
torin the progress of dental attrition. The present clinical study
supportsinvitro findings showing that time and load influence
enamel wear exponentially (eg, attrition increased markedly un-
der 600 g of load for 30 minutes).*® From the results of the studies
performed in different populations, it would seem reasonable to
hypothesize that dental attrition progresses depending on time
(eg, age), magnitude of load (eg, maximum occlusal force, male
sex, BMI, dental status, self-reported sleep/awake bruxism, and
heavy sport exercise), and surrounding dental state (eg, predis-
position to erosive tooth wear, salivary function, dietary factors,
rural residence, unemployment, and sport enthusiast).

QUINTESSENCE INTERNATIONAL | volume 54 « number 2 « February 2023



A limitation of the present study was that participants were
recruited as a convenience sample from dental students and
might not be representative of the whole population. However,
the use of a sample of this kind offered several benefits. In young
adults, the risk factor and the clinical sign of dental wear are
more likely to match over time, and in addition, it is probably
easier to differentiate dental erosion from dental attrition in this
population. A second limitation is not having foreseen a loss of
the initial sample, so the analyzed sample was 10% below the
calculated sample size. Therefore, estimated prevalence values
should be interpreted with caution.

Conclusion

The present results show that dental attrition is highly pre-
valent among young adults from Catalonia, although most

Rius-Bonet et al

have no evidence of pathologic tooth wear. Significantly,
those with dental erosion were 6.3 times more likely to show
dental attrition. Although this was the most significant early
risk factor for dental attrition, body mass index and age were
also important. Slight alterations of salivary parameters as-
sessed with a salivary test kit did not seem to predict dental
attrition during the initial phase of tooth wear. When dental
attrition is the dominant cause of tooth wear, preventive
measures should focus on both mechanical and chemical
factors. i
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