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Abstract: Introduction: High-performance athletes develop an increased muscular mass, including the 

masticatory muscles. They tend to contract more often and with a higher intensity, which may lead to 

bruxism. The current study aims to analyse the incidence of bruxism throughout a Romanian group of 

high-performance athletes in kayak and canoe and to establish how the type of sport and training 
characteristics influence the tooth damage. Materials and methods: 34 high performance athletes in 

kayak and canoe were examined clinically and auxiliary data was collected with a questionnaire, 

during a sporting event in April, 2018. Data was collected regarding their dental status, facial 

symmetry, TMJ symptoms and training characteristics. Results and discussions: All subjects showed 
an increased prevalence of bruxing activity. A strong correlation between the type of performed sport 

and the distribution of the dental pathology was observed, with kayak athletes showing a symmetrical 

tooth wear, while canoe paddlers presented dental lesions predominantly on the active side of 

paddling. An increased prevalence of complaints related to bruxism during training and in the 
morning was observed. The number of years of high-performance training and the number of hours 

spent training during a day had an important impact on the degree of tooth wear. 91.3% of the kayak 

athletes displayed a symmetrical hypertrophy of the masseter muscles, while 90.9% of canoe paddlers 

had a unilateral hypertrophy, which coincided with the active side of the rowing. Conclusions: High 
performance athletes are predisposed to bruxism. The type of sport influences the distribution of tooth 

damage. The amount of training hours and the number of years spent practicing high-performance 

sport is strongly correlated with the degree of tooth wear. Although kayak and canoe are not full 

contact sports, the athletes should wear a sports guard both during the night and during training. 
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INTRODUCTION 

Bruxism is a parafunction of clenching or grinding of 

the teeth, during sleep or during certain activities. It is 
considered a neuro-psychic disease that affects the mandibular 

movements and thus multiple structures of the face and mouth. 

Bruxism is found both in adults and in children, with a 

maximum incidence between 24 and 35 years of age. Most 
bruxers are not aware of their pathology.(1)  

Bruxism is considered a multifactorial disease. Stress 

plays an important role, as the oral system developed a stress-

management function.(2) Research suggests that almost 70% of 
bruxers suffer from stress and anxiety.(3) Other causes include 

genetic inheritance, age, higher education status and the intake 

of stimulant substances such as coffee, alcohol or recreational 

drugs.(4) Numerous studies discuss the relation between 
malocclusion and bruxism. It is not yet clear whether occlusal 

dysfunction can cause bruxing.(5,6) 

The literature suggests that hyperactive, tense muscles 
may lead to a lack of neuromuscular coordination and to 

bruxing, which in turn can cause tension headache and various 

pathology of the temporo-mandibular joint (TMJ) and of the 

teeth.(7,8) High-performance athletes develop an increased 
muscular mass, which also includes the masticatory muscles. 

These muscles tend to contract more often and with a higher 

intensity, which leads to occlusal forces of excessive amplitude 

and an increased duration. 

A limited number of studies dealing with the 
prevalence of bruxism throughout high-performance athletes can 

be found in the literature, although they represent a risk group 

due to the increased muscular activity and an intense 

competitional stress.(9) The American Dental Association 
estimates that approximately one third of all dental injuries are 

related to sporting activities and recommends the use of mouth 

guards when playing contact sports such as football or 

hockey.(10) 
 

AIM 

 The current study aims to analyse the incidence of 

bruxism throughout a Romanian group of high-performance 
athletes in kayak and canoe and to establish how the type of 

sport and training characteristics influence the tooth damage. 

 

MATERIALS AND METHODS 

 34 high performance athletes in kayak and canoe 

were examined clinically and auxiliary data was collected with a 

questionnaire, during a sporting event in April, 2018. (“Kayak-
Canoe, Romanian Cup for Seniors and Juniors”). There were 14 

women and 20 men, aged between 16 and 30 years.  
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Each subject completed a questionnaire, giving details 

regarding: genre, age, the type of sport he or she performed, the 

number of hours of training per day, personal history of dental 
pathology, and any perceived dental symptoms. A clinical 

examination was performed, identifying all the dental pathology 

associated with bruxism: tooth wear, decays, tooth fractures, 

alterations of the form of the alveolar crest. Panoramic 
radiographs to detect possible changes were also analysed. 

Aside from this, data was collected regarding the constitutional 

type, the face symmetry or radiological investigations. 

 

RESULTS AND DISCUSSIONS 

 All subjects showed an increased prevalence of 

bruxing activity. High intensity training may lead extreme 

masticatory forces, which can cause various pathology such as 
tooth wear, tooth fracture, gingival retraction, decays, and 

hypertrophy of the masseter muscles, TMJ pain or headache. 

Another cause would be the intense stress these athletes are 

subject to in a very competitive environment. 

 Our study analysed the bruxing patterns of high-

performance athletes in Kayak or Canoe. Kayak is a sport with a 

symmetrical muscle activity. The subject is seated and is pulling 

a double bladed paddle alternatively on the right and left. Canoe, 
on the other hand, is a sport with a dominant side. The athlete 

sits on one knee and is rowing on one single side, propelling the 

boat forward with a single-bladed paddle.(11) From the subjects 

included in the present study, 23 were performing in kayak 
competitions, while 11 took part in canoe events. 7 canoe 

paddlers were right sided, while 4 were left sided. The dental 

lesions of these subjects (decays, tooth fractures, tooth loss, 

abfractions, gingival retraction, wear facets) were recorded. 
They generally revealed a high prevalence. The distribution of 

the lesions in relation to the type of sport practised by the 

subjects was analysed.  

 

Table no. 1. Distribution of dental lesions in relation to the 

type of sport 
 Kayak  

(n=23) 

Canoe - 

right (n=7) 

Canoe – left  

(n=4) 

Symmetrical bruxing 

symptoms 

82.6% 14.3% 0% 

Asymmetrical 

bruxing symptoms - 

right 

4.3% 85.7% 0% 

Asymmetrical 

bruxing symptoms - 

left 

13.1% 0% 100% 

 

Figure no. 1. Maxillary arch of a left-sided canoe athlete, 23 

years of age. Multiple carious lesions can be observed, much 

more severe on the left. Tooth wear is present at the level of 

the canines, lateral incisor and molars, while abfractions are 

located on the canines and premolars. The subject presents a 

bad oral hygiene. 

 

Our study showed a strong correlation between the 

type of performed sport and the dental pathology. A sport 

requesting a symmetrical muscle contraction, such as kayak, 
leads to symptoms related to bruxism which are spread 

throughout the entire dental arch. On the other hand, when 

canoe is performed, the body bends on one side, with strong 

muscle contractions on the active side and extensions on the 
opposite side. This leads to the contractions of the masticatory 

muscles on the active side, which may cause tooth wear, 

fractures, carious lesions and tooth loss. 

 

Figure no. 2. Maxillary arch of a 30 years old kayak athlete. 

The subject has multiple treated carious lesions. The right 

first molar fractured during a high intensity training. Tooth 

wear is symmetrical, affecting most the enamel but also the 

dentine. Bacterial plaque is present on all teeth. 

 
 Our study revealed that the more hours of training 

the subjects spent during one day, the more affected the teeth 

were. Medium tooth wear was observed in subjects with 4 hours 

of training per day, while extreme loss of dental tissues was 
recorded in athletes spending 6 hours of training every day. Four 

subjects reported the fracture of a tooth during training, while 

one fracture occurred during the night. The number of years of 

high-performance training had an important impact in the dental 
pathology. The athletes with over 14 years of training displayed 

severe tooth wear, with dentinal exposure and more than one 

third of the dental crown missing.  

 The morphology of the alveolar crest was also 

observed. An increase in the volume, as a consequence of 

intense occlusal forces, was observed at 58.8% of the Kayak 

athletes and at 26.4% of the canoe paddlers. As it was shown in 

the literature, high intensity masticatory forces are transformed 
at the level of the periodontium into traction, which represent an 

important stimulus for bone formation. In the end, excessive 

forces may lead to an increased volume of the alveolar bone.(12-

18)  
 When the bruxism-related symptoms were 

analysed, a high prevalence was recorded both during training 

and in the morning. 

 

Table no. 2. The prevalence of complaints related to bruxism 

during training and in the morning. 
 Tooth ache Tooth 

fracture 

Headache TMJ pain 

During 

training 

26.7% 11.7% - 11.7% 

In the 

morning 

38.2% 2.9% 29.4% 20.6% 

 The data suggests that the high-performance athletes 

have a very intense bruxing activity during training and sleep, 
which may be responsible for the amount of tooth damage we 

recorded, together with bad oral hygiene habits. The pathology 

may cause different types of pain, affecting the majority of the 

subjects in the morning.(19-24) 
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 The facial examination revealed a hypertrophy of the 

masseter muscles in most cases. 91.3% of the kayak athletes 

displayed a symmetrical hypertrophy, while 90.9% of canoe 
paddlers had a unilateral excessive development of the masseter 

muscle, which coincided with the active side of the rowing. 

 

Figure no. 3. Facial asymmetry in a left-sided canoe paddler. 

Left masseter hypertrophy can be observed. 

 
The number of athletes that were analysed was small, 

however relevant information was collected. High intensity 

trainings and increased muscular mass predispose to bruxism, 
both during training and in the night. The dental pathology we 

recorded in these subjects is severe and seems to be related to 

the amount of time spent training, by day and by the number of 

years of high-performance training. We also observed a bad oral 
hygiene habits and the absence of specialized dental care. The 

teeth suffer both from the lack of proper hygiene and from 

extreme occlusal forces, both in intensity and duration. As a 

consequence, these athletes need to be included in strict dental 
care to address the dental pathology and mouth guards should be 

worn during training, competitions and at night. Although kayak 

and canoe are not full contact sports like boxing or rugby, the 

sport guard is prerequisite to address the high occlusal forces 
that affect the teeth and the TMJ. 

 

CONCLUSIONS 

High performance athletes are predisposed to bruxism 
and suffer from various pathology related to it. The type of sport 

influences the distribution of tooth damage, with kayak athletes 

displaying a symmetrical dental wear, while canoe paddlers 

present a unilateral distribution that coincides with the active 
side of the sport. The amount of training hours and the number 

of years spent practicing high-performance sport is strongly 

correlated with the tooth damage. Although kayak and canoe are 

not full contact sports, the athletes should wear a sports guard 
both during the night and during training, to prevent the damage 

of the teeth, alveolar bone and TMJ from high occlusal forces.
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