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Preclinical Oral Health Status in Athletes,
Effects on Performance and Means of Prophylaxis
A Literature Review
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Abstract

Background:

Athletes of any level are at a higher risk of trauma compared to the general population. Orofacial injuries can be extremely
impactful to physical and mental health, can negatively affect performance and are a financial burden. Thus, it is important to
outline risk factors that can contribute to oral health status decline and evaluate means of prophylaxis.

Methods: 66 articles were reviewed, out of the originally selected 101, databases of Pubmed.gov, Scopus and Elsevier were
utilized.

Aim: This article aims to summarize the importance of oral health in athletes, as well as describe the means of prophylaxis and
discuss the effects on performance this might have

Results: The research focused on evaluating athletes and their susceptibility to trauma and poor oral health, as well as on level
of educational facilities, coaching, management staff, and on-site medical staffs’ knowledge. At least 24 articles reviewed have
outlined unsatisfactory oral health status among the athletes, low levels of adherence to FDI sports dentistry guidelines, low
availability of information on oral health care to athletes. Athletes exhibited unsatisfactory oral health conditions, which may
affect their performance.

Conclusion: Athletes are said to have comparably bad oral health, numerous articles included have found rather high preva-
lence of not only dental trauma but tooth decay and gingival disease as well. Increased use of mouthguards and protective
headgear is said to be enough to remedy this problem, as other studies show the problem is more complex and needs further
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research (TCM-GM]J March 2023; 8 (1):P43-P49)
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Introduction
he biggest governing body in all of dentis-
try, the FDI World Dental Federation, has
identified that athletes require particular

attention to oral healthcare, therefore, during their

Poznan 2017 meeting, a new branch of dentistry,

Sports dentistry, has been created(1). This branch

caters especially to people in sport, those that have

special needs coming from their occupation, which
asks for demanding physical activity, along with
multiple other risk factors.

Athletes, especially those competing in contact
sports, have a higher-than-average probability of
dentognathic trauma, regardless of the level they’re
competing at(2-9) . Additionally, they have other
factors contributing to poor oral health, such as
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poor diet (starvation or high-carb), insufficient
food supplementation, and high consumption of
sugary sports drinks, clenching during physical ex-
ertion (10-13) . This problem is worsened by the
fact that the institutions, staff, and management,
and athletes themselves are not properly informed
about the course of action in case orofacial trauma
occurs, how to avoid it from happening, or how to
practice general oral healthcare behaviors (9,14—
17). Such lack of information is reflected in poor
oral hygiene habits and infrequent use of personal
protective equipment. These habits are rooted in
early childhood (9,17-19)

Traumatic Dental Injuries (TDI) take up almost a
third of all oral pathologies and most of them are
sports-related. Types of TDI include: concussion,
subluxation, extrusion, lateral luxation, intrusive
luxation, avulsion, broken and fractured teeth (20).
TDIs are not limited to teeth, they also include al-
veolar, mandibular and maxillary fractures, as well
as soft tissues, mostly the lips and cheeks. Prior
dental work such as fixed orthodontic devices can
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be detrimental to these cases, appliances such as brac-
es can lacerate buccal surfaces and lips, as well as,
transfer traumatic forces to teeth that would have
been otherwise unaffected (21).

Contact sports athletes are at a higher risk of TDIs
but they are often observed in other sports modalities
as well (22). Amateurs and weekend warriors — peo-
ple that engage in particular sports only on weekends
are at risk as well, even though their training time is
comparably short (7). Children and adolescents are
also at a similarly high risk of injury (4,7,9,22—-24) Ob-
viously, when movement, strength, and athleticism
are involved, injuries are bound to happen. Young
individuals more often test their limits, thus the risk
of injuries increase.(25—27) Amateurs are also at high
risk, as they exert themselves often inconsistently(7) .
To prevent or minimize injuries protective gears
such as mouthguards (custom, factory or boil&bite
types) and different types of protective headgear are
introduced. This is exactly what the FDI capitalized
on in their policy statement on sports dentistry.(1)
Widespread use of mouthguards, shock absorbing
materials, custom face masks and shields along with
headgear are the best protection against TDIs to date
(1). It has been outlined in numerous articles that
mouthguard use can have a major effect on reduction
of TDIs (7,18,19,28-34).

Thus, it has become imperative to properly com-
municate the necessity of protection and use of pro-
tective gears with athletes and coaches (21)The use of
such gear is rather low, especially in sports where they
are not mandatory. Athletes cite trouble with breath-
ing, speaking and general discomfort, as a reason for
low adoption rate of mouthguards (30-32,35-37).
Mouthguards are differentiated into standard or
boil&bite types and Custom made. Standard and
boil&bite mouthguards offer good protection and
only a moderate amount of comfort, since using
standard human measurements are rarely comfortable
for most, but, custom made mouthguards not only
increase the wearers’ comfort, but they offer superior
protection with reduced overall thickness as well, by
strategically  thickening in important areas
(18,30,33,38).

There can be benefits often overlooked, provided
by protective headgear. Mouthguards which can be
designed as occlusal splints can be beneficial and ac-
tually aid in athletic performance by aligning the oc-
clusion in a more favorable way (39,40).

Here we present the literature review highlighting
the risk factors and oral diseases with higher preva-
lence recorded in sports professionals. We identify
the measures that can be taken to ensure the mainte-
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nance of proper dental hygiene and oral health status.
Athletes” motivation to do so, and factors that may be
holding these people back.

Methods

Searches were conducted through Pubmed.gov and
Scopus and Elsevier’s databases. Keywords used were
“sports dentistry”, “athlete oral status”, “dental protective
gear”, “dental trauma in sports®, then snowball method
was applied. Initially 104 articles published between 2010
to 2021 were selected. Articles that were not in direct cor-
relation with the subject, or had unfavorable research cri-
teria applied, such as extremely small groups of people
included in the study were eliminated, thus we were left

with 66 articles.

Results and discussion

The 66 research articles analyzed have shown that ath-
letes are at higher risk of TDIs. Risk factors not only in-
clude higher trauma incidence, but low awareness regard-
ing protective gear and prophylactic actions.

A study carried out by Needleman et al. at the 2012
London Olympics games evaluated the oral health of ath-
letes taking part.(41) The Cross-sectional study was con-
ducted at the dental clinic within the Polyclinic in the ath-
letes' village. Data gathered from 278 participants showed
a high prevalence of poor oral health: caries, dental ero-
sion, and periodontal disease being the main culprits, with
55%, 45% and 76% athletes affected, respectively. Almost
half of the participants had not received a dental checkup,
or a hygienist appointment in the past year. Thus, around
40% of the athletes were disturbed enough by their oral
health to visit the on-site clinic, 28% have reported an im-
pact on their quality of life and 18% on their performance
during sports events.

A similar situation was observed during the 2019 Pan
American games in Lima. The study covered 6680 athletes,
from 41 countries. During these games, 1.14% of the total
number of athletes needed dental emergencies in the on-
site clinic. 90.8% of the patients attending the clinic were
presented with pre-existing conditions. Periodontal disease
(34%) and dental caries (29%) were the most prevalent
diseases. Notably, the biggest percentage of patients ad-
mitted to the clinic were competing in limited contact
sports (such as athletics)(29%), followed by Soccer (8%)
and Tackwondo (8%).

Effect on performance

Several studies and reviews have pointed out, that poor
oral health and proper occlusion also affect sports perfor-
mance and training(39,41-406).

A study conducted in the UK, by Gallagher et al. 2018
(42) focused on 352 athletes from 11 different sports
showed that 49% of the participants were found to have
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dental caries, 41.4% revealed erosive tooth wear, 77% had
dental calculus and/or bleeding upon probing, and a fur-
ther 21.6% had periodontal pockets with depth of at least
4mm. 32% of these athletes have reported an oral-health
related impact on their sports performance, such as oral
pain (29.9%), difficulty participating in normal training and
competition (9%), and reduction in training volume. Oth-
er discomforts affecting daily life reported were: difficulty
with eating, relaxing and smiling.

Needleman et. al 2013 (41) have concluded that 278
people visited the on-site dental clinic during the 2012
London Olympic games. Out of these elite athletes, 28 %o
of patients complained that their dental health has deterio-
rated so much so that it was impacting their quality of life.
More importantly, 18% of patients mentioned that their
dental problems affect their performance in sports as well.

A similar trend is seen in special Olympics athletes as
well(47-50).

With a total of 1,286 participants from the Special
Olympics in Nigeria(47), 6.6% had dental injury, 12.2%
complained of dental pain and 21.1% had untreated dental
caries.

664 athletes took part in the Special Olympics in New
York city(48). Of the examined athletes, 9% reported oral
pain, 8% needed urgent care, 28% had untreated caries,
60% had filled teeth, and 32% had signs of periodontal
disease. 8% of the participants needed urgent care with
pulpal involvement caused either by dental trauma or cat-
ies.

The research conducted during the Latin Special Olym-
pics in Puerto Rico(51) examined 445 athletes. Dental
caries (51%) was recorded for more than half of the exam-
ined athletes. Missing teeth (35%) were noted in more
than one-third of the athletes. Almost half of the partici-
pants had signs of periodontal disease (48%) and almost
half needed preventive mouth guards (44%).

Several studies were conducted about oral health aware-
ness, that included the athletes, coaching and managerial
staff.

Mouthguard use significantly decreases the risk of oro-
facial injury, especially in high contact, impact sports
(7,19,23,25,31,32,52,53). Mouthguard use is seen as one of
the most effective way of decreasing TDI prevalence in
high risk populations, such as, athletes of high impact,
contact and non-contact sports, military, endurance etc.

(56)A study from Saudi Arabia, involving 191 school
sports teachers revealed that even though 88% of those
interviewed encountered orofacial trauma among children,
such as teeth (33.5%) and lips (25.2%), during sports activ-
ities, 27.7% were still against the use of mouthguards.
72.8% of the injured had poor knowledge of immediate
intervention and first aid. Dissuading factors (mouthguard
thickness, willingness to comply etc.)

Several studies have shown that due to discomfort, di-
minished performance and trouble breathing many ath-
letes don’t want to wear non-mandatory protective gear,
such as the mouthguard and other types of headgear
(7,9,18,19,31,32,35). Most of these complaints are ad-
dressed to the use of standard or, so called, boil & bite
mouthguards compared to the customized ones.
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A study by Gomez-Gimeno et al. 2019 (36) looked at
water polo players, where mouthguard use is non-
compulsory and and therefore only 8% of players use it.
The reasons listed for not using mouthguards were dis-
comfort in speech, breathing, swallowing and overall ath-
letic performance. In the scope of this study, two custom
ethyl-acetate, 4mm mouthguards were fabricated per per-
son, one having a conventional 6mm palatal expansion
and the other a shortened one, shortened only by Zmm.
Each mouthguard was worn for two weeks, for each train-
ing session and match. In conclusion, players were consid-
erably more satisfied with shortened palatal expansion,
without affecting the degree of protection (306).

The findings from a cross-sectional study conducted by
Liew et al. 2014, in two different rugby tournaments
showed that mouthguard use was 31.1% among 456 par-
ticipants. Here, custom mouthguards were only 1.8%,
stock mouthguards - 7.7% and boil & bite types - 21.1%.
Of those who have started using mouthguards, only 28%
continued using them. The rate of discontinuation of stock
and boil & bite mouthguards was 57.1% and 80.2% re-
spectively (35).

Tanaka et al. 2015 came up to similar conclusion, in a
study of 500 rugby players, many users, especially of stand-
ard mouthguards, complain of discomfort in regards of
protective appliance use and have low use rates. A leading
cause of discontinuation of mouthguard use was problems
breathing. Overall, the group wusing custom-made
mouthguards reported a much lower number of com-
plaints and a much higher mouthguard use frequency, 52%
versus 34%, respectively (31).

A study by Hasegawa et al. 2014 focused on the effect
of clenching in regards of decreasing acceleration forces
on the cerebral tissues. They have concluded that in-
creased masticatory muscle involvement can decrease
these forces (54), but while decreasing concussion risks,
clenching coupled with impacts can increase the risk of
dentoalveolar trauma if no precautions are taken and this
can be remedied by the use of mouthguards.

A finite element analysis by Tribst et al. addresses these
concerns, and concludes that in a laboratory setting, in all
3 classes of occlusion, mouthguard use significantly de-
creased stresses on the condyles, as well as, on the articula-
tor disks (55).

A group of researchers led by Tribst have compared
the effectiveness of custom and stock mouthguards,
with no mouthguard use at all(38). They have concluded
that even though maximum intercuspation offers more
protection during a traumatic event compared to no oc-
clusion, mouthguards outweigh them both(38).

Mouthguards decrease stress transmission for up to
85%, even while decreasing its thickness from the stand-
ard 4mm to 3mm and increasing the wearers comfort
even greater (30,33).

Mouthguards do not completely eliminate the risk of
orofacial trauma, but they decrease it, even if the force
was not directly applied to the masticatory system (53).

Prevention starts from the school age, so a study of
school sports teachers showed that almost a third of the
teachers were against the use of mouthguards in children
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and more than 70% of them had poor knowledge of first
aid. This knowledge is not only important to be instilled in
athletes from a young age, but also imperative for the
coaching staff to be able to administer first aid since they
will be the first on scene in case of a traumatic event. TDIs
such as avulsions are especially dangerous, since, without
swift action, children may lose their teeth (26). Avulsions
are a luxative injury, where teeth can become completely
dislodged from the alveola, this is especially prevalent in
school aged children owing to their anatomy and weaker
alveolar bone structure

By increasing the mouthguard wearers comfort, we can
increase their willingness to comply (35).

Fabricating a properly fitting mouthguard for a first time
user is important, since an uncomfortable first mouthguard
might lead to a discontinuation of its use, and coincidental-
ly, first time mouthguards happen to be cheaper, boil and
bite types (7,9,18,32,35).

Thus it is important to have proper awareness and acces-
sibility for athletes to receive professional care, to maximize
their comfort and not to get discouraged by cheap, ill-fitting
protective gears.

Occlusal splints can increase oral health, but can also be
used as a potential tool to optimize some aspects of training
efficacy (39). Although this is not a practice that has been
widely implemented and needs further practical testing

Athletes might consider the use of mouthguards, not
only for their protective role but also for the potential ergo-
genic effects in specific actions, mainly those for which low-
er limb muscular power are required (50).

Mouthguards not only do not hinder gas exchange during
training, but these results provide support for cyclists to
correct jaw posture that may improve their exercise perfor-
mance. (57)

Besides protection, mouthguards might provide to help
with balance and agility, even though the jaw-repositioning
technique used in the design of these OTC mouth guards
did not affect performance. It is important to note that neg-
ative effects were not observed indicating that mouth guard
use did not impede performance (28).

Compared with a custom mouthguard, a neuromuscular
dentistry-based mouthguard appears to enhance peak power
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output, performance and repeated maximal efforts. When
required to wear a mouthguard, athletes may benefit from
wearing a neuromuscular dentistry-designed mouthguard
compared with a CEM (58).

Why mouthguards should be used

External forces applied to the dento-alveolar apparatus
are only partly responsible for trauma cases, alongside with
the internal forces, produced by masticatory muscles during
clenching. This behavior might take place during high-strain
activities, during training or in some cases to decrease trau-
ma to other body parts (to the head for example).

There is some skepticism regarding mouthguard use,
some might say that it may not be effective in different
types of occlusions and is only designed to protect Class 1
occlusion. Also, mouthguards, while effective at preventing
dentoalveolar trauma, will not protect the condyles or the
TM] itself.(55) Some types of sports drinks and food can be
harmful to oral health. (13,59,60) But there are alternatives
that may prove beneficial (61-64).

Conclusion

In conclusion, athletes are said to have comparably bad oral
health, numerous articles included in this review have also
found rather high prevalence of not only dental trauma but
tooth decay and gingival disease as well. It has been speculat-
ed that increased use of mouthguards and protective headgear
is enough to remedy this problem, as other studies show the
problem is more complex. Athletes are at a higher risk of den-
tal and gingival disease because of their diets and oral care
habits, as well as trauma.

Their oral health can be improved by a complex approach
and proper prophylaxis — facilities need to improve, oral
health knowledge should be improved and rooted into the
minds of young athletes, also oral protective appliances
should be customized to fit each person and made as com-
fortable as possible, without sacrificing protection, to increase
the likelihood of an athlete wearing it.



TCM&GM], March 2023

Pateishvili et al .

Table 1.

Untreated Oral Pain = Gingival Dis- = Urgent Care = Total No of Reference

Caries ease Signs Participants

21.1% 12.2% 48.1% n/a 1286 Folakemi et al. 2010

51% 13% 48% 20% 367 Rosana Hanke-Herrero et al. 2010

28% 9% 32% 8% 664 Fernandez, J.B. et al. 2012
Table 2.

Study Population Total No of Participants Reference

Elite athletes, different modalities 352 Gallagher J. et al 2018

Competitive / non-competitive swim- 54 /69 D Ercole et al 2016

mers

Athletes with intellectual disabilities 627 Fernandez C. et al 2015
Table 3.

Type of article 2021 2020 2019

Systematic review 2 1 9

Research paper 4 0 1

Literature review 0 3 5

Cross sectional study 1 4 2
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