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Abstract

Objective: This study aimed to evaluate the prevalence of Noncarious Cervical Lesions (NCCL), Cervical Dentin
Hypersensitivity (CDH) and Gingival Recession (GR) and their associated risk factors in athletes. Methodology: A
questionnaire was used to obtain basic information. An evaluator clinically examined all subjects. Statistical analysis
was performed using Poisson multiple regression with robust variance, and the prevalence ratio and confidence
intervals (95%) were calculated. Results: The final sample consisted of 264 athletes of different sports (7285 teeth).
The present study found that the type of sport and weekly training time are important factors. Athlete’s ages ranged
from 17 to 46 years (mean: 20.33 years). Majority of the athletes were males (90.46%). The teeth most affected by
NCCL were the first upper premolars (29.35%), and the prevalence of NCCL increased with age. The prevalence of
NCCL, CDH, and GR was 17.42%, 35.35%, and 59.09%, respectively. The linear regression shows that the most
important risk factor(s) for NCCL was age, training hours, stress, excessive brushing force and orthodontic appliance;
for CDH were age, education, type of sport, training hours and acid diet; and for GR were age, income, education,
type of sport and excessive teeth brushing. Conclusion: It must be understood that the presence of all elements are
factors capable of destabilizing the athlete's daily life. Athletes have risk factors that are closely related to the onset
and progression of the disease. It is necessary that the dentist knows prevention and minimization measures.
Keywords: Cross-sectional studies; Risk factors; Sport dentistry; Athletes; Dentin sensitivity; Tooth wear.

Resumo

Objetivo: Este estudo teve como objetivo avaliar a prevaléncia de Lesdes Cervicais Ndo Cariosas (NCCL),
Hipersensibilidade Dentinéria Cervical (HDC), Recessdo Gengival (RG) e seus fatores de risco associados em atletas.
Metodologia: Um questionario foi usado para obter informagdes basicas. Um avaliador examinou clinicamente todos
os individuos. A analise estatistica foi realizada por meio de regressdao multipla de Poisson, calculando-se a razdo de
prevaléncia e os intervalos de confianca (95%). Resultados: A amostra final foi composta por 264 atletas de diferentes
modalidades (7285 dentes). A idade dos atletas variou de 17 a 46 anos (média: 20,33 anos). A maioria dos atletas era
do género masculino (90,46%). Os dentes mais afetados pelo NCCL foram os primeiros pré-molares superiores
(29,35%), e a prevaléncia de NCCL aumentou com a idade. A CDH estava presente no incisivo central inferior
(20,13%) e 56,52% dos atletas tinham de um a dois dentes com CDH. A prevaléncia de NCCL, CDH e GR foi de
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17,42%, 35,35% e 59,09%, respectivamente. A regressdo linear mostrou que os fatores de risco mais importantes para
NCCL foram idade, horas de treinamento, estresse, forca excessiva de escovacdo e aparelho ortodéntico; para CDH
foram idade, escolaridade, tipo de esporte, horas de treinamento e dieta acida; e para GR foram idade, renda,
escolaridade, tipo de esporte e escovacao excessiva dos dentes. Conclusdo: Deve-se entender que a presenca de todos
os elementos sdo fatores capazes de desestabilizar o dia a dia do atleta. Os atletas apresentam fatores de risco
intimamente relacionados ao inicio e & progressdo da doenca. E necessario que o dentista conhega as medidas de
prevencdo e minimizagdo dos danos.

Palavras-chave: Estudos transversais; Fatores de risco; Odontologia do esporte; Atletas; Sensibilidade da dentina;
Desgaste dentario.

Resumen

Obijetivo: Este estudio tuvo como objetivo evaluar la prevalencia de lesiones cervicales no cariosas (NCCL),
hipersensibilidad dentinaria cervical (HDC) y recesidn gingival (RG) y sus factores de riesgo asociados en deportistas.
Metodologia: se utilizé un cuestionario para obtener informacién basica. Un evaluador examiné clinicamente a todos
los sujetos. El andlisis estadistico se realiz6 mediante regresion multiple de Poisson con varianza robusta, calculando
la razén de prevalencia y los intervalos de confianza (95%). Resultados: La muestra final estuvo constituida por 264
deportistas de diferentes deportes (7285 dientes). La edad de los deportistas oscilé entre los 17 y los 46 afios (media:
20,33 afios). La mayoria de los deportistas eran hombres (90,46%). Los dientes més afectados por NCCL fueron los
primeros premolares superiores (29,35%), y la prevalencia de NCCL aumentd con la edad. CDH estaba presente en el
incisivo central mandibular (20,13%) y el 56,52% de los atletas tenia uno o dos dientes con CDH. La prevalencia de
NCCL, CDH y GR fue del 17,42%, 35,35% y 59,09%, respectivamente. La regresion lineal muestra que los factores
de riesgo més importantes para NCCL fueron la edad, las horas de entrenamiento, el estrés, la fuerza excesiva de
cepillado y el aparato de ortodoncia; para CDH fueron edad, educacion, tipo de deporte, horas de entrenamiento y
dieta acida; y para RG fueron la edad, los ingresos, la educacién, el tipo de deporte y el cepillado de dientes excesivo.
Conclusién: Debe entenderse que la presencia de todos los elementos son factores capaces de desestabilizar la vida
diaria del deportista. Los deportistas tienen factores de riesgo que estan estrechamente relacionados con la aparicion y
progresion de la enfermedad. Es necesario que el dentista conozca las medidas para prevenir y minimizar los dafios.
Palabras clave: Estudios transversales; Factores de riesgo; Odontologia deportiva; Atletas; Sensibilidad dentinaria;
Desgaste dental.

1. Introduction

Dentists who work in the sports field should evaluate the oral health of athletes in order to detect alterations and
pathologies that could compromise their athletic performance during training and competitions.(Gallagher et al., 2018;
Needleman et al., 2013; Soares et al., 2014; Souza et al., n.d.) The literature comprises of studies that evaluated the general oral
health of athletes. (Bryant et al., 2011; Frese et al., 2015; Gallagher et al., 2018; Mathew et al., 2002; lan Needleman et al.,
2016; Sirimaharaj et al., 2002) However, few studies objectively analyzed the presence of non-carious cervical lesion (NCCL)
or dentin hypersensitivity (CDH) and gingival recession (GR).

NCCLs are characterized by the loss of tooth structure at the cement-enamel junction, not related to bacteriological
processes. NCCLs are common, irreversible, and area growing concern for dentists and researchers. The etiology and
progression is multifactorial and involves complex interactions associated with the concentration of cervical stress (abfraction),
mechanical friction, and the biocorrosion (endogenous and exogenous acids). (Grippo et al., 2012; PV Soares & Grippo, 2017)
As a consequence, NCCLs have been associated with other conditions such as cervical dentin hypersensitivity (CDH) and
gingival recession (GR). (Grippo et al., 2012; PV Soares & Grippo, 2017; Teixeira et al., 2020; Yoshizaki et al., 2017)

Pain associated with CDH is characterized as short and acute, arising when the dentin is exposed to external agents
(chemical, thermal, tactile, evaporative or osmotic). (Canadian Advisory Board on Dentin Hypersensitivity, 2003; DG, 2017,
LF et al., 2020; West et al., 2013) It is a very uncomfortable feeling and often impacts the patients' daily routine (eating,
drinking, breathing, brushing teeth). The treatment of CDH is based on the control of etiological factors, such as adjustments in
occlusion and disocclusion, orientation/adaptation of diet and brushing instructions (type of brush, toothpaste, brushing
strength) (Favaro Zeola et al., 2019; Galvéo et al., 2019; LF et al., 2020; Nascimento et al., 2020; Soares & Grippo, 2017)
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The routine of athletes is closely associated with the etiological factors of NCCL. For example, they spend hours in
the gym performing exercises that often cause voluntary clenching. (Medeiros et al., 2020; PV Soares & Grippo, 2017)
Concomitantly, during exercise naturally there is a decrease in the rate of salivary flow and pH also decreases.(Broad & Rye,
n.d.; Frese et al., 2015; Mulic et al., 2012). Moreover, athletes generally present an acid diet that have low pH and therefore
interfering the buffering capacity of oral saliva.(Broad & Rye, n.d.; Gallagher et al., 2018; Moazzez et al., 2000; lan
Needleman et al., 2016; Tanabe et al., 2013)

Although NCCLs are common in dental practice (Borcic et al., 2005; Favaro Zeola et al., 2019; Medeiros et al., 2020;
Teixeira et al., 2018; Yoshizaki et al., 2017), only one study was found with athletes.(Medeiros et al., 2020) Data on NCCLs
could help identify specific factors and be used as a guide to implement preventive strategies. (Borcic et al., 2005; PV Soares
& Grippo, 2017) Therefore, the objective of this study was to evaluate the prevalence of NCCL, CDH, GR and the risk factors
in Brazilian athletes.

2. Methodology
Study design

This study is a cross-sectional, single-center study conducted from June 2015 to June 2016. The protocol for this
study was approved by the Ethics Committee of the School of Dentistry of University of Sdo Paulo (process #981.095). The
athletes were selected from various sports. For individuals under 18 years, prior authorization was requested from those legally
responsible for them. Inclusion criteria were had to be at least 17 years of age, good overall health and should be competing for
state, Brazilian, South American, or world championships. Exclusion criteria included athletes with caries, dental prosthesis,
previous tooth whitening, pregnant or breastfeeding and water sports athletes, who require a different training environment.

As there were no studies on the prevalence of these lesions in athletes, a pilot study was previously conducted, which
provided prevalence data to enable sample size calculation. The calculated sample size was 276, with a 95% confidence level,
and a 5% margin of error (p<0.05).

Initially, calibration was performed to train the examiner in the diagnosis of NCCL/CDH/GR/. An experienced
researcher from the research group instructed the examiner on how to make the diagnosis on individuals who were not part of
the final sample. The dentist has been trained to perform clinical evaluations to ensure consistency in the techniques, criteria,
and research procedures used. The intra-examiner test resulted in a kappa of 80%.

The purpose of the research was explained to the athletes, and they were then invited to participate. Written consent
was obtained from all the athletes. A questionnaire containing personal characteristics and lifestyle associated with NCCLs,
CDH, GR (age, income, education level, diet acid, sport, training per week, acid diet, pain and cracking in the
temporomandibular joint (TMJ), self-quiz questions such as “consider yourself a nervous person, gridding, clenching, biting
objects, nail-biting, brushing with excessive force, the use of fixed appliance, and flossing) was used by the investigator to

collect relevant information from each individual.

Clinical evaluation

Many clubs in Brazil do not have dental care offices. Due to issues with logistics, evaluations to identify lesions were
performed with a common chair, good lighting illumination, wooden spatula, and compressed air (Air Duster-Implastec,
Votorantim, SP, Brazil). No clinical instruments were used for evaluation. All teeth were dried with gauze before examination.
The subjects were examined for the presence of Biofilm, GR, CDH, NCCL, wear facets, and malocclusion (open bite, deep

bite, cross bite, end to end bite, prognathism); the absence of dental elements, canine guide and the quality of oral health.
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During the evaluation to detect lesions, any loss of hard tissue in the cervical region of the tooth not related to caries,
was considered as NCCL. Particularly for minor lesions, the evaluation was based on a comparison with the morphology of the
adjacent and contralateral teeth.(Bader et al., 1996)

For the evaluation of CDH, an evaporative stimulus (controlled air blast) was used. The air jet was directed
perpendicular to the cervical buccal surface of the tooth for two seconds at a distance of approximately 1 cm. The adjacent
teeth were protected with cotton and digital locking to avoid false-positive results. Patients were instructed to raise their hand if
they felt any discomfort. Teeth with alterations were examined to determine if the alterations were due to GR or/and NCCL.
The operator asked the athletes to quantify their pain using a Visual Analogue Scale (VAS), with 0 indicating no sensitivity
and 10 indicating maximum sensitivity.

GR was also evaluated and classified as either present or absent. GR was considered when the tooth had a distance

from the gingival margin to the cement-enamel union on the buccal surface.

Patient and public involvement
The athletes participating in the research were involved as knowledge intermediaries in all aspects of the research
process. The Club members or those responsible for the athletes supported the planning, recruitment, data collection and

dissemination of results to the sports community.

Statistical analysis

Data collected using the questionnaire and during clinical examinations were classified. A frequency distribution table
was constructed and crosstabulation analysis was performed. Statistical analysis of the data was performed using the Poisson
multiple regression model with a robust variance, and the prevalence ratio and respective confidence intervals (95% CI) were
calculated. Independent variables with p<0.05 in the univariate model were inserted into the final multivariate model. The level
of significance adopted was 5%. The software Stata, version 14.0 (StataCorp LP, College Station, TX, USA), was used to

perform all analyses.

3. Results
Characteristics of the athletes

Two hundred and sixty-four individuals (resulting in the evaluation of 7285 teeth) participated in the study and their
general characteristics are shown in Table 1, 2, 3. The ages of the athletes ranged from 17 to 46 years (mean: 20.33 years), and
the sports categories were soccer (n=157), rugby/football (n=47), volleyball/handball (n=39), and others (tackwondo/jiu

jitsu/mma/rowing)(n=21). There were more males (90.46%) than females (9.55%).

Characteristics of the NCCL/CDH/GR

The teeth distribution for each condition evaluated in this study is presented in Figure 1. The prevalence of NCCL
was 17.42%. Of the individuals with NCCL, 73.91% had one to two teeth with NCCL, 17.39% had three to five teeth with
NCCL, and 8.70% had more than five teeth with NCCL. The most affected teeth were the first upper premolars (29.35%), first
lower premolars (21.09%), and second upper premolars (9.17%). Of the individuals who had NCCL, 46.68% also had CDH.
Overall, the prevalence of CDH was 35.25% (n=92), affecting mainly the lower central incisors (20.13%) and first maxillary
premolars (15.84%). The main cause of severe CDH was GR (48.97%). More than half of the athletes (56.52%) had one to two
teeth with CDH, 27.17% had three to five teeth with CDH, and 17.39% had more than five teeth with CDH. Regarding GR,
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59.09%of athletes were affected, with the most affected teeth being the first lower premolars (19.97%), followed by the first
upper premolars (19.61%).

Figure 1. Distribution of all teeth and their prevalence of GR/CDH/NCCL
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Source: Authors.

The frequency of NCCL, CDH, and RG according to different age groups is shown in Figure 2. The prevalence of
NCCL increased with increasing age. GR was more prevalent in the group of athletes between the ages of 21 and 28 years,
whereas CDH was more pronounced in the group of athletes who were more than 28 years old. The results also showed that
CDH was significantly associated with GR in the group of athletes between the ages of 17 and 20 years and those between the
ages of 21 and 28 years. On the other hand, NCCL, CDH, and GR were significantly associated in the group of athletes who

were more than 28 years old (Figure 3).

Figure 2. Athlete’s distribution per age with isolated incidence of NCCLs, CDH and GR.
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Source: Authors.
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Figure 3. Subject distribution per age with combined incidence of NCCL+CDH, NCCL+GR, GR+CDH, and
NCCL+CDH+GR.
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Figure 4 shows the prevalence of each lesion within each modality. Within all the modalities, the prevalence of GR
was the highest in relation to CDH and NCCL. Taekwondo/jiujitsu/mma/rowing sports showed a greater presence of
NCCL/CDH/GR when compared to other sports.

Figure 4. Prevalence distribution of NCCL/CDH/GR among sport.

n=157 n=a7 n=49 n=21

Soccer Rugby/Footba Volkyball/Mandba Others
(taekwondo/jiu jitsu/mma/rowing)

mNCCL mCDH GR

Source: Authors.

Risk factor for NCCL/CDH/GR

The results of the multiple multilevel Poisson analysis for the possible risk factors for NCCL, CDH, and GR are
shown in Table 2. Non-significant variables in the univariate analysis were not included in the final multiple model. It is
possible to observe that training more than 15 hours a week and brushing teeth with great force has an influence on the
presence of NCCL, CDH and GR.
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Tablel. Bivariate analysis (Mann Whitney) between NCCL, CDH and GR and risk factors in overall sample.

NCCL CDH GR
Odds SE 95% ClI P value Odds SE 95% ClI P value Odds SE 95% ClI P value
ratio ratio ratio
Age (reference: 17 to 20 years)
21 to 28 years 5.46 0.79 4.10-7.27 <0.001* 1.40 0.19 1.06-1.85 0.015* 1.61 0.16 1.32-1.96 <0.001*
>29 years 6.28 1.14 4.40-8.97 <0.001* 3.90 0.58 2.91-5.23 <0.001* 4.12 0.47 3.29-5.16 <0.001*
Income (reference: low)
Medium 3.89 0.59 2.89-5.25 <0.001* 0.85 0.13 0.62-1.17 0.331 0.91 0.10 0.72-1.14 0.445
High 6.59 1.02 4.86-8.93 <0.001* 1.37 0.22 0.99-1.90 0.051 1.81 0.20 1.45-2.27 <0.001*
Sport (reference: Soccer)
Football/rugby 0.90 0.16 0.63-1.30 0.607 1.30 0.23 0.92-1.85 0.132 111 0.13 0.87-1.41 0.368
Volleyball/Handball 0.58 0.13 0.36-0.93 0.024* 2.34 0.37 1.72-3.20 <0.001* 151 0.18 1.19-1.91 <0.001*
Others 4.10 0.64 3.02-5.57 <0.001* 6.64 1.00 4.93-8.94 <0.001* 3.62 0.44 2.85-4.61 <0.001*
Training hours (reference:up
to 15 hours)
>15 hours 2.16 0.27 1.68-2.77 <0.001* 1.42 0.16 1.13-1.78 0.002* 1.23 0.10 1.04-1.45 0.015*
Acidic diet (reference: no)
Yes 0.70 0.09 0.55-0.91 0.008* 141 0.16 1.12-1.78 0.003* 112 0.09 0.95-1.33 0.153
Pain in the TMJ (reference:
no)
Yes 5.73 0.80 4.35-7.54 <0.001* 1.61 0.29 1.12-2.29 0.008* 1.39 0.19 1.05-1.83 0.019*
Cracking (reference: no)
Yes 1.44 0.19 1.11-1.88 0.006* 1.16 0.15 0.89-1.50 0.257 1.10 0.10 0.91-1.34 0.298
Stress (reference: no)
Yes 2.70 0.37 2.06-3.55 <0.001* 1.19 0.13 0.94-1.49 0.131 0.68 0.05 0.58-0.81 <0.001*
Gridding (reference: no)
Yes 2.39 0.31 1.85-3.09 <0.001* 113 0.16 0.86-1.49 0.366 121 012 0.99-1.47 0.061
Clenching (reference: no)
Yes 0.56 0.08 0.41-0.75 <0.001* 0.99 0.12 0.78-1.26 0.978 1.00 0.09 0.84-1.20 0.936
Biting Objects (reference: no)
Yes 0.78 0.10 0.60-1.02 0.071 1.06 0.12 0.84-1.34 0.589 0.83 0.07 0.70-0.99 0.046*
Nail-Biting (reference: no)
Yes 0.90 0.11 0.70-1.15 0.415 1.06 0.12 0.84-1.33 0.615 0.76 0.06 0.65-0.91 0.002*
Excessive brushing force
(reference:no)
Yes 2.75 0.39 2.08-3.64 <0.001* 1.30 0.15 1.03-1.64 0.024* 135 0.11 1.14-1.60 <0.001*
Biofilm (reference: no)
Yes 0.95 0.11 0.74-1.21 0.701 0.95 0.11 0.75-1.19 0.667 0.83 0.07 0.70-0.98 0.030*
Dental absence (reference: no)
Yes 1.20 0.17 0.89-1.60 0.217 1.36 0.18 1.05-1.78 0.020* 1.69 0.16 1.40-2.04 <0.001*
Orthodontic appliance
(reference: no)
Yes 2.49 0.32 1.92-3.22 <0.001* 0.99 0.11 0.79-1.25 0.976 1.04 0.08 0.88-1.23 0.617
Malocclusion (reference: no)
Yes 0.29 0.04 0.22-0.40 <0.001* 0.69 0.08 0.54-0.87 0.002* 0.92 0.07 0.78-1.09 0.390
Canine Guide Right
(reference: no)
Yes 0.55 0.09 0.40-0.76 <0.001* 1.08 0.13 0.84-1.39 0.538 1.16 0.10 0.96-1.39 0.108
Canine Guide Left (reference:
no)
Yes 0.19 0.04 0.12-0.29 <0.001* 0.59 0.08 0.45-0.78 <0.001* 0.87 0.08 0.72-1.05 0.161
Wear facet (reference: no)
Yes 1.73 0.22 1.35-2.22 <0.001* 1.19 0.13 0.94-1.49 0.134 1.40 0.12 1.18-1.65 <0.001*

SE = Standard Error.

* = significant statistic difference.

Source: Authors.
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3. Discussion
Key findings

The present study is the first to investigate the prevalence of NCCL, CDH, and GR in athletes and found that the type
of sport and weekly training time are important factors in the onset these lesions. The results make it possible to raise some

questions and could guide and help clinicians to prevent and manage these alterations in athletes.

Prevalence data e comparison with previous studies

Recent data from the literature shows a prevalence of NCCL ranging from 5% to 88.1% in the general population.
(Bartlett & Shah, 2006; Teixeira et al., 2018; Yoshizaki et al., 2017; Zuza et al., 2019) This high degree of discrepancy is due
to the differences in study designs and instruments of analysis used. There is only one study with athletes that found a 39.5%
prevalence of NCCL (with an average of 27 years) and in this present study, we found a number of 17.42% (mean age 20.33
years).

The tooth most affected by NCCL and GR was the upper premolar, followed by the lower premolar, which is
consistent with the results of other studies.(Medeiros et al., 2020; Que et al., 2013; Teixeira et al., 2018; Yang et al., 2016;
Zuza et al., 2019) The most commonly found tooth with CDH was the incisors, followed by the premolars, which will
encounter some studies with non-athletes. (Alcantara et al., 2018; Silva et al., 2019) Although others indicate that the premolar
is the most affected tooth.(Que et al., 2013; Wang et al., 2012; Yoshizaki et al., 2017) The high prevalence in premolars can be
explained using the concepts of biomechanics. The cervical constriction in premolars provides a tensile stress in this region
that have a thinner buccal bone plate which leads to greater flexion of the tooth in the vestibular face, making them more
susceptible to lesion formation.(Brandini, Pedrini, et al., 2012; P V Soares et al., 2014)

A number of studies have explored the relationship between NCCL and its risk factors in the general
population.(Brandini, Trevisan, et al., 2012; Que et al., 2013; Teixeira et al., 2018; Yoshizaki et al., 2017; Zuza et al., 2019)
Multivariate regression analysis revealed a significant association between NCCLs and age. In our study, the highest incidence
of NCCL was found among athletes who were more than 28 years old (28.6%, p=0.015), followed by those between the ages
of 21 and 28 years (17.39%), and those between the ages of 17 and 20 years (14.10%). This finding is consistent with the
findings of previous studies which reported that the frequency and magnitude of NCCLs increase with age, possibly due to
prolonged exposure to causative factors.(Borcic et al., 2004; Que et al., 2013)

A significant association between NCCL/CDH/GR and individuals who train more than 15 hours a week was found,
which corroborates with other studies. (Antunes et al., 2017; Medeiros et al., 2020) In order for athletes to perform during
physical exercise, sports nutrition is extremely important and as it is known that diet is considered a biocorrosive etiological
factor of exogenous origin (fruits and juices, carbonated soft drinks, acidic sports drinks, alcoholic beverages, some
medications and supplements). The diets of athletes are individualized and dependent on the type, duration, frequency, and
intensity of their training and usually, includes acidic foods. (Broad & Rye, n.d.; Rogerson, 2017; Sirimaharaj et al., 2002)
The caloric intake of macro and micronutrients is necessary to collaborate in the athlete's performance.(F et al., 2007)
Nutritional habits and foods are of interest to sports, especially considering their effects on sports performance, but also as an
important factor in the possible onset or progression of CDH and NCCL. In the present study, there was weak significant
association among CDH and acid diet, however, other studies reported a correlation between acid diet and tooth wear.(West et
al., 2013; Yoshizaki et al., 2017)

Temporomandibular disorder (TMD) is a clinical problem with a multifactorial etiology that involves the masticatory
muscles and the temporomandibular joints (TMJ), individually or together. The most common signs and symptoms in TMD

are facial pain during mandibular function and joint crackle/noise. (Bonotto et al., 2016) In this study, significant results were
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found for pain, crackling, stress and NCCL. Depending on the physical activity, the athlete often generates more strength in
this region than other daily activities, so dentists should pay extra attention to this disorder. (Bonotto et al., 2016)

Regarding occlusal overload and athletes, two important factors stand out, psychological stress and muscle
contraction and teeth clenching during strength exercises. And this can overload the tooth structure, muscle and joint, favoring
the onset and progression of NCCL/CDH/GR. (Brandini, Pedrini, et al., 2012; Grippo et al., 2012; PV Soares & Grippo, 2017,
Teixeira et al., 2018; West et al., 2013) Despite this, there was no positive correlation between clenching teeth and the lesions
studied. It is necessary to emphasize that as the data collection was done through a questionnaire, we were always depending
on the individual's memory bias. Many times, the athlete may have parafunctional habits, but as it has become a habit, he no
longer even realizes that he is doing it, such as clenching his teeth. Therefore, it is important for the dentist not to just keep the
athlete's report, but look for clinical signs to confirm the habit.

The regression results found a positive relationship between NCCL and orthodontic appliances. This can be
explained by the excessive forces that the teeth were subjected to during successive years and caused structural losses of
enamel and alveolar bone. (Medeiros et al., 2020; PV Soares & Grippo, 2017) In recent decades there has been an increase in
users of orthodontic devices and it is known that orthodontic treatment can induce tension in the cervical region of teeth, and
when the tooth already has NCCL this tension is greater. (CSA et al., 2017; Henrique & Spini, n.d.; PV Soares & Grippo,
2017) Therefore, it is necessary to previously warn patients who are going to use orthodontics for possible sequelae of
treatment (NCCL, CDH, GR). In addition, when indicated, composite resin restoration promotes better stress distribution
similar to a healthy tooth.(CSA et al., 2017; Medeiros et al., 2020; PV et al., 2015)

Brushing alone causes little damage to the tooth structure throughout life. The loss of enamel or dentin can be
enhanced if brushing is performed with excessive force and if it is performed after ingestion of acidic foods or/and beverages.
(Hong et al., 2020; Wiegand et al., 2007) The significant multivariate regression analysis associated with the prevalence of
NCCLs/CDH/GR with excessive brushing force. This makes it necessary for athletes to reorient themselves to prevent tooth
structure loss.

Gingival recession is the apical migration of the gingival margin, resulting in root surface exposure.(Kassab &
Cohen, 2003) GR affects a significant proportion of individuals (Rios et al., 2014), and there is no consensus in the literature
regarding the etiology of GR. However, it is believed to be multifactorial, and may be due to anatomical, pathological, and
physiological factors.(Dorfer et al., 2016; Loe et al., 1992) The prevalence of GR increases with age, (Kassab & Cohen, 2003;
Seong et al., 2018) probably due to the increased life expectancy and also because of improved oral health leading to a
decrease in the loss of teeth.(Seong et al., 2018; PV Soares & Grippo, 2017) In this study, a significant positive relationship
was found between GR and age. Among the athletes, there was an increase in the prevalence of GR among those between the
ages of 17 and 21 years and those between the ages of 22 and 28 years. However, the prevalence of GR was low in the group

of athletes who were more than 28 years old, probably due to the small number of individuals in this group.

Implications for health and performance

Making accurate diagnosis of NCCL/CDH/GR is of fundamental importance. Failure to identify etiological factors
leads to inadequate treatment, failures of restorative treatments, and increased clinical complaints.(Que et al., 2013; PV Soares
& Grippo, 2017) Therefore, it is necessary to create protocols for oral health care based on the needs of athletes to help identify
and manage possible risk factors in order to improve the oral health of sportsman. (Broad & Rye, n.d.; Grippo et al., 2012; PV
Soares & Grippo, 2017) The study on the prevalence of NCCL, CDH and GR in athletes provides relevant information on the
condition of their oral health and lifestyle. Despite the limitations, it should be noted that this is the first study in athletes that
evaluated NCCL/CDH/GR. More research is needed to assess differences between genders, age groups, other variables and
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also other sports, observing their particularities. This is a first step for other studies to be carried out, especially longitudinal
clinical studies. Therefore, it is possible to have a better scientific basis to understand the relationship of this alterations with

athletes.

4. Conclusion

The prevalence of NCCL, CDH, and GR was 17.42%, 35.25%, and 59.09%, respectively. The most important risk
factor for NCCL was age, income, type of sport, training hours, pain and cracking in the TMJ, stress, gridding, excessive
brushing force, wear facet and orthodontic appliance; for CDH were age, type of sport, training hours, acid diet, pain in the
TMJ, excessive brushing force, and dental absence; and for GR were age, income, type of sport, training hours, pain in the
TMJ, excessive brushing force and dental absence.

Athletes should have particular attention to these alterations. The evaluation of the NCCL / CDH / GR must be part of
the clinical routine of the dentist responsible for the athletes, as their lifestyle is closely related to etiological factors and further

clinical research is needed.
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