Title:

Risk of orofacial injuries anchouthguardiuse in water polo players

Authors:

CarlaZzamoraOlave®° EvaWillaert, *° AriadnaMonteroBlesa ? Nina RieraPufief® JordiMartinezGomis *°

@ Department of:Prosthodontics, School of Dentistry, Faculiyedficine and Health Sciences, University of
Barcelona; Catalonia, Spain
®Oral Health-and.Masticatory System Gro(Bellvitge Biomedical Research Institute) IDIBELL, L’ldpitalet

de LlobregatyBarcelona, Catalonia, Spain

Corresponding author:

EvaWillaert

Campus Bellvitge, Universitat de Barcelona, C/ Feikaga s/n, 08907 L'Hospitalet de Llobregat, Catadoni
Spain.

Telephone: (#34):93403555fx: (+34) B4035558-mail: evawillaer@ub.edu

Running title; Orofacial injury in water polo

Key words. Mouth Rotectors Sport InjuriesWater polo

Acknowledgements. The authors would like to tharfkasneem Ahmeednd Michael Maudsley of the University
of Barcelondor editing the textThey also thank the managers, coaches and players of alitissfat

collaborating in this study.

Conflict of InterestixThe authors declare no conflict of interest

This is the author manuscript accepted for publication and has undergone full peer review but
has not been through the copyediting, typesetting, pagination and proofreading process, which
may lead to differences between this version and the Version of Record. Please cite this article

asdoi: 10.1111/edt.12434

This article is protected by copyright. All rights reserved


https://doi.org/10.1111/edt.12434�
https://doi.org/10.1111/edt.12434�

DR JORDI MARTINEZ-GOMIS (Orcid ID : 0000-0003-3497-093X)

Article type = "=Original Article

Abstract

Background/aim. The incidence of orofacial injuries and the use of mouthguards in water polo players have not
been well established. The aimtbis study was to determine the incidence of orofacial injuries in water polo
players. Fregueney of mouthguard use, the types of mouthguards used and the degree of interference with oral
functions were also assessed.

Material and:-Methads. In this cross-sectional study, 347 water polo players completed a questionnaire about
the orofacialdnjuries suffered in the 2015-2016 season and the experience of using a mouthguard, such as the
type of mouthguard used and the degree of interference with oral functions.

Results. Inithes2045-2016 season, 57.9% of the players reported at least one orofacial injury, with mean
numbers of 2.7 oral lacerations, 0.4 episodes of temporomandibular pain and 0.06 dental injuries. Among the 35
players 10:1%) who had tried a mouthguard, only four (1.2%) used it habitually. Some players had tried more
than one type of mouthguard; 26 had tried the mouth-formed type, 11 the custom-made type and 7 the pre-
fabricated meuthguardustom-made mouthguards were rated more comfortable than the mouth-formed type (p
< 0.05). The main disadvantages of mouth-formed mouthguards are interferences with speaking, breathing and
swallowing.

Conclusions. Therincidence of orofacial injuries in water polo players is high. Although some players had tried

a mouthguard, mainly the mouth-formed type, most of them do not wear them routinely for training and

competition:

Introduction

Playing sporthias physical and social benefits, with the number of individuals playing sports increasing among
all social classes.and ages as well as both gendigiertunately, there are some disadvantages of playing sports
such as accidentsidorofacial injuries, with sports caing athird of all dental injurie$? It has been reported

that nearlyl5% of handball, basketball, rugby or floorball players have suffered dental irfjéries.
Water polo is gaining increasing popularity in Europe, the United States, China and Ausisadichigh-

intensity sport that requires resistance, speed, strength and body contacedacaadlium risk of orofacial

injuries?’ The majority of water polo injuries affect the head, with concussion, contusions and lacerations to the
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face béng common®? It has been reported that 21%¥adolescents and adults from different water polo clubs in
Switzerland have suffered a tooth injury during training or competitibtawever, the incidences of orofacial
injuries in younger players and of pain in the temporomandibular joints (TMJ) or masticatory musoétes due
playing water polo have not been well establisfddictors of orofacial injuries associated with playing water

polo, such as age and gender, have not been well docurfiéhted.

Mouthguards dissipate the force of impact towards surrounding structures and also act as a barrier between the
upper and lower-dentitions, consequently reducing the risk of fractures or avulsions of the teeth, laterations

the lips, tohgue'oreheeks, and other orofacial injdfi€sThree main types of mouthguards are normally used:
pre-fabricatedymouthguards, which are not fitted to the patient; nfoutked or ‘boil-andbite’ mouthguards,

which are made from a thermoplastic material that becomes soft and mouldable when heated; and custom-made
mouthguardsywhich are fabricated from dental impress@mstom-made mouthguards provide a better fit and
more protection than mouth-formed and pre-fabricated mouthguards andtérégre less with oral
functions****1The/American Dental Association (ADA) recommends the use of mouthguards in 3F sports.
However, the"frequency of mouthguard use is very low in sports in which its use is nhot mandatory, such as
basketball, handball and rugby®’Water polo is included in th&DA’s list of 30 sports, but the Fédération
InternationalerdesNatation (FINA) does not stipulate the use of mouttsgliatds, only 7.7% of water polo

players in Switzerland have been reported to use mouthgards.main reasons for noting a mouthguard

are that it is not.considered necessary andittiraterferes with breathing, speaking and aesthé&t®dlowever,

more information about the frequency of use and how it may interfere with oral functions is needed for the

different types of mouthguards to determine the best design for water polo players.

The main aims”of this study were to determine the incidence of orofacial injuviser polo players from
high-level clubs in Catalonia and to explore different factors associated with the incidence of orofacial injuries
such as age and gendéhefrequency of mouthguard use, the type of mouthguard used and the degree of

interference withroral functions were also assessed.

Material and'Methods

In this cross:sectional study, 707 male and female players from Catalan water polo clubs were invited. The
inclusion criteria were playinigy the 2016-2017 season with a federated tab for the under-10s, under-12s, under-
14s, under-16s, under-18s or senior tedwne of the four clubs (CN Mataré, CN Terrassa, CN Atlétic-
Barceloneta.and.Club Esportiu (CE) Mediterramijraining at the High Performance Sports Ce(itPSC) at

Sant Cugat. Participants with missing data were excluded from the study. Each player was informed in detail
about the study and gave their oral consent to their coach, who signed the informed consent approved by the
local ethies’eommittee (Code 2016-44).

The questionnaire that was administered to each player aimed to obtain data on theop@atiompetngin
water polo games, the episodes of orofacial injuries occurring in the 2015-2016 season, and the experience of
using a mouthguard (Tablg. Orofacial injuries included dental injuries, oral lacerations and

temporomandibular (TMD) pain. Dental injuries consisted of fractures or avulsions of the upper or lower teeth
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while oral lacerations included bleeding of the lips, tongue, cheeks or gums. TMD pain referred to episodes of
pain in the TMJ or masticatory muscles that increased during jaw moveifieaiguestionnaire also asked

about whether the playbaed ever tried a mouthguard, the type of mouthguard worn, the degree of interference
with several oral functions, such as speaking, breathing and swallowing, and other adverse effects associated

with each type of mouthguar@ender, age and the use of braces were also recorded.

The incidence of each orofacial injury in the 2015-2016 seassexpressed aspercentage of the players

who had sufferedithesinjury with respéethe total numbeof respondentsThe mean number of each orofacial

injury was'calculated as the sum of injuries with respect to the total number of respofitenetationship

between the humber of each type of injury and age was assessed using Speatknanrelation. The

relationship between the number of each type of injury and genter use of braces was assessed using the
Mann-WhitneyU.test. The relationship between mouthguard use and sports club, age or the use ofdsraces w
investigated gising a chi-squared test. The degree of interference with oral functions and other adverse effects for
each type ofmouthguard was compared using pair-wise comparisons with the Kruskal-Wallis test. The level of

significance 'was'set at p < 0.05. Data analysis was undertaken using IBM SPSS Statistics v. 24.

Results

Of the 707 water polo players invitedgBresponded and 17 were excluded because informatiemigsing in

the questionnaire,.constituting a response rate of 49.1%. The characteristic34dfghdicipants included in

this study are shown in Table2mong the participants, 57.9% reported at least one orofacial injury during the
2015-2016 season (Table 3he mean number of orofacial injuries in each player wad 8c&rationgo the

lip and tongue'were the most frequent injuries repoiitbd percentage of episodafsSTMD pain or the number

of dental injuries did not vary between the age groups. However, the nofdal lacerations increased with

age (SpearmasRho = 0.17p = 0.001) Among the orofacial injugs only dental injuries were associated with
gender with males suffering more than females (p = 0.018; Mghitney U test). The use of braces was not

associated withithesnumber of any type of orofacial injury.

Among the 35,playerd 0.1%) whohad ever tried a mouthguardnly four (1.2%) used a mouthguard

habitually duringstraining and three (0.9%) also us&iring competition (Table 4frour players had tried all

three types_ of mouthguards, while another player had tried the mouth-formed and custom-made mouthguards.
Consequently, 26 playehsd tried the mouth-formed mouthguard, 11 the custom-made type and 7 the pre-
fabricated mouthguardAmong the clubs, 22% of the players from CE Mediterrani, 8% from HPSC Sant Cugat,
8% from CN Terrassa, 5% from CN Atletic-Barceloneta and 4% from CN Magdrtsied a mouthguard (p =

0.003; chi-squared.te¥t The percentage of players who had ever tried a mouthguard varied between the age
groups (p=10.001; chi-squared test), witthe underd10s and undef-2s showing the lowest percentages and the
under4d8s and senioer team the highest. The use of braces was not associated with having ever tried a

mouthguard.

The degree of interference with oral functions and other adverse effects for each type of mouthguard are

summarigdin Table 5. Custom-made mouthguards were rated as being more comfortable than mouth-formed
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ones in terms of loosening and soreness and they interfered less with speech, breathing and swallowing (p <

0.05; pair-wise comparisons, Kruskal-Wallis test).

Discussion

In the present study, approximately 58% of the water polo players reported at least one orofacial injury during
the 2015-2016 season, with the average number of orofacial injuries being 3.2 per player in one season
However, most of these injuries were mild and consistedal lacerations to soft tissues. OAlg% of the

players reported-a’dental fracture or avulsion. In a study with Swiss water polo players, the percentage of
players répotting atieast one tooth injury was 21#owever, that study included dental injuries occurring
throughout the,whole sporting life of the participants in a sample with a mean age of 2§ iyetirs present

study, the megan age of the participants W&gears and both elite players and beginners were included
Therefore, the,risk/of tooth injuiip a wate polo player might be about 5% in one season and about 20% during

asporting lifes

Players under14iyears reported fewer oral lacerations than older players, with the relationship between age and
oral lacerations,becoming insignificant in players older than 15 years. Males reported more dental injuries than
females, butthesother types of orofacial injuries were not associated with gender. Blumenfefetdathat

more females,than males reported at least one concussion as a result of playing water polo. However, males
reported, on average, numerically more concussions. Gender as a risk factor for orofacial injuries while playing
sports in general or water polo in particular is not well establi¥iéth the present study, players who wore

braces did not report more orofacial injuries than those who did not wear braces. Although it seems plausible
that the use oftbraces could be a risk factor for orofacial injuries during sports, especially lip lacerations, no

study has dem@nstrated a significant relationship to%date.

Despite the risk of orofacial injuries, only 10% of the players reporthduetried a mouthguard, with only 1%
ugng it routinelyfartraining and competitiohe percentagef Swiss water polo players who wore a

mouthguard Was about 8%bDifferences in social and cultural aspects and the different mean ages of the
samples could.explain the discrepancies between the current results and those involving the Swiss water polo
players Waterpolorplayers had fewer complaints for the custom-made mouthguards compared to the mouth-
formed ones,which is in accordance with the results obtained with players of other sports including field hockey
and rugby?># The use of an appropriate mouthguard can reduce the severity of orofacial injuries and is
recommended.by.the ADfr different sports including water polé>*Several strategies at the community

and individual level'could be considered to increase the frequency of mouthguard use in water polo players
Federations, clubs.and coaches should be made aware of the convenience of wearing a mouthguard while
playing water polo. Dentists and health professionals should also encourage the use of mouthguards during
sports, both for prefessional and amateur players, and especially for teéh&tféio ensure maximum

protection without compromising athletic strength and performance, custom-made mouthguards should be
used*? Since this type of mouthguard is expensive and not easily accessible, there should be initiatives to

make it cheaper and more accessible. Furthermore, the option of making mouthguard use niandatory
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competitions, as proposed recently, could also be consitfdretact, the mandatory use of mouthguards in

rugby and ice hockeydsbeen associated with a decreased number of dentofacial ifftffies.

The best design of mouthguards for water polo players is not known. Regafdhessype of sport, the labial

flange of the mouthguard should extend to within 2 mm of the vestibular reflection and the palatal flange to
within 10 mm ofthe palatal gingival margitfsEor water polo players, the palatal margin could be shortened to
reduce interferences with oral functions, such as breathing, swallowing and speaking, without affecting tooth
deflection or-mouthguard retentiéfi° All these oral functions are especially important while playing water

polo because ofthe aquatic environment. Thus, further studies are warranted to determine the best design of
mouthguards fer.water polo players. Although the risk of dental injury was similar between the age groups, the
percentage of'senior and under-18 players who had ever tried a mouthguard was ten times higher than that for
the under-10‘and.under-12 players. Mouthguards in growing children should be replaced or adapted periodically
to accommodate’fer tooth eruption and the gngwnouth?! In addition, in players undergoing orthodontic
treatment, mouthguards should also be replaced or remoulded during treatment depending on the magnitude of
tooth movements Despite these inconveniees it is important to encourage parents to convince their children

to use a mouthguaraith the mouth-formed typbeng an alternative to the custom-made type during training

and competition

In the present.study; 21% of the players reported at least one episode of TMD pain that is, muscle pain and TMJ
pain during the 2012016 season. TMD pain has been reporteletthe second most frequently reported type

of orofacial injury among basketball players, after soft tissue lacerafihese pain episodes may be

produced by direct blows to the TMJ or masticatory muscley ordirect TMJ overloading elicited by an

impact striking'the mandible from below which causes traumatic closure of the mandible. In the first case, a
mouthguard would not be useful in preventing these types of orofacial injuries, but in the secaomd case,
mouthguard with a bilateral and balanced occlusion could prevent the TMJ overloading produced by blows to
the mandible:"Although teeth clenching and/or wearing a mouthguard may reduce the magnitude of the impact
to the TMJ*? miore'studies are needed to demonstrate the efficacy of mouthgupresening TMD pain.

This study hadrseveral limitations. First, the high number of non-responders could haee tféecalidity of

the results. However, the characteristics of this sample regarding gender and age were representative of the
whole population and the response rate was similar to those of other Stdti®econd, the retrospective nature

of this study,and.the fact that the orofacial injuries were reported by the participants themselves may have
affeciedthe accuracy of the diagnosis, especially those related to TMD disorders. Furthermore, younger
participants could have more difficulty with the responattspugh they were instructed about the meaning of
each question. Hence, prospective studies are required to confirm the results. Finally, the number of training
sessions and matches played differed among the participants; thus, the amount of time playing water polo and

being exposed to the risk of injury was not similar among the participants

In conclusionthe incidence of orofacial injuries in water polo players is high. The incidence of oral lacerations

increased with age in players aged beldwyears. Although some players have tried a mouthguard, mainly the
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mouth-formed type, most of them do not use it routinely for training and competition. The main disadvantages
for mouth-formed mouthguards were interferences with speaking, breathing and swallowing, while the main

disadvantage for custom-made mouthguards was the cost.
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Tables

Table 1. The questionnaire

Player code Birthdate  / / Club

Do you wear braces? __ Gender Age group
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Number of orofacial injuriesduring training or competition
Season 2015-2016

Dental injuries (fractures or avulsions)

Number of dental fractures in the upper |

Number of dental fractures in the lower |

Number of dental avulsions in the upper |

Number of dental avulsions in the lower |

Soft tissue injurieswith bleeding

Number of lip injuries

Number of tongue injurie

Number of cheek injurie)

Number of gum injurie

Number of episodes of Temporomandibular pain

(in your jaw, temple, in the ear, or in front of the ear)

Articular pain (preauricular) that increased with chewing and/or mouth op

Masticatory muscle pain that increased with chewing AND/OR mouth op

Mwouthguard use and type of mouthguard

Custom-

Prefabricated Boil and bite made

Have you ever tried a mouthguard? Yes or No?

Do you usually use it during training? Yes or No?

Do you usuallysuse it during competition? Yes or No

If you have ever tried it, please scor e the degree of discomfort, considering O as

not annoying at all and 10 as very annoying

Prefabricated Boil and bite Custom-made

Speech

Breathing

Swallowing

Nauseg

Sorenes

Loosening

Price
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Table 2. Decription of the participants regarding their geni

age, clubsand use of braces

Char acteristics Frequency (Percentage)
Gender
Male 224 (64.6%)
Femalg 123 (35.4%)
Agegroup
Senior 44 (12.7%)
Under-18 61 (17.6%)
Underi6 80 (23.1%)
Under44 67 (19.3%)
Underil2 56 (16.1%)
Underl10 39(11.2%)
Club
CN Terrassa 114 (32.9%)
CE Mediterrani 78 (22.5%)
CNA Barceloneta 61 (17.6%)
CN Mataro 46 (13.2%)
HPSE.Sant Cugat 48 (13.8%)
Use of braces
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No 315 (90.8%)
Yes 32 (9.2%)

Author Manuscript
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Table 3. Incidence and number of orofacial injuries reported by the participants for the 2015-2016 season

Category by age
Senior Under418 Under16 Under14 Under12 Under10
At least 1 dental injury (%) 0 3.3 1.3 7.5 8.9 5.1
Mean of dental injuries (95%CI) 0 0.03(0t00.08) 0.01(0to0.04) 0.15(0tc0.3) 0.11(0to0.2) 0.08(0t00.2)
Mean of dental fracture upper je 0 0 0.01 0.09 0.07 0.08
Mean ofidental fracture lower ja 0 0.03 0.01 0
Meansof-dental avulsion upper je 0 0 0.04 0.04
Mean-of-dental avulsion lower ja 0 0 0 0
At least 1 oral,laceration (%) 59.1 65.6 61.3 47.8 48.2 35.9
Mean of oralslacerations (95%ClI) 3.7(1.5t05.9) 3.2(0to 6.5) 40(1.7t06.3) 2.1(09t03.3) 14(08t0ol1l.9) 1.1(0.3t01.9)
Mean of lacerations on the | 2.02 2.72 243 1.09 0.66 0.41
Mean of lacerations on the tong 0.57 0.20 0.69 0.25 0.38 0.21
Mean of lacerations on the che 0.84 0.10 0.36 0.24 0.07 0.18
Mean of lacerations on the gur 0.30 0.20 0.53 0.49 0.25 0.33
At least 1 episode of TMD pain (%) 27.3 24.6 20.0 134 21.4 15.4
Mean of episodes of TMD pain (95%C 0.64 (0.2to1.1) 0.39(0.2t00.6) 0.46 (0.2t00.7) 0.18(0.1t00.3) 0.32(0.1t0 0.5) 0.51 (0.1t0 0.9)
Mean of episodes of TMJ pa 0.39 0.23 0.29 0.09 0.16 0.26
Mean“ef episodes of muscle pe 0.25 0.16 0.18 0.09 0.16 0.26
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ALL (n=347)

43
0.06 (0.03 to
0.10)
0.04 (0.01 to
0.07
0.01 (0 t0 0.02)
0.02 (0 to 0.03)
0

54.2
2.7 (1910 3.6)
1.7 (1.0t0 2.3)
0.4 (0.2t0 0.6)
0.3(0.2t0 0.4)
0.4 (0.2t0 0.5)

20.2
0.4 (0.3t00.5)
0.2(0.2t00.3)
0.2(0.1t00.2)



At least 1 orofacial injury (%) 61.4 68.9 66.3 50.7 53.6 385
Mean of orofacial injuries(95% CI) 44(19t06.8) 3.6(0.2t07.0) 45(2.1t06.8) 24(1.1t03.7) 1.8(1.1to2.5) 1.7(0.5t02.9)

Table 4. Percentage of participants who had ever tried a mouthguard and percentage of players who habitually used mot

among the different age groups

Category by age
Senior Underd8 Underd6 Underd14 Underd2 Underd10
(n=44) (N=61) (n=80) (n=67) (n=56) (n=39)

ALL
(n=347)

Had ever.tried a mouthguard (%) 9 (20.5%) 12 (19.7%) 9 (11.3%) 3 (4.5%) 1(1.8) 1(2.6) 35(10.1%)
Habitual use“in practice (%) 1 (2.3%) 0 1(1.3%) 2(3.0%) 0 0 4 (1.2%)
Habitual usesin competition (%) 0 0 1(1.3%) 2 (3.0%) 0 0 3 (0.9%)

Table 5 Thedegree of interference with oral functions and other adverse effects for each type of mouthg

(assessed on a 10-point sgale

1- Pre-fabricatec  2- Mouth- 3- Custom-made _ Pairwise
Kruskal-Wallis _
(n=7) formed (n =26) (n=11) comparisons

12 1.3 2.3
Speech 4.86 7.73 3.27 0.003 0.128 0.249 0.001
Breathing 2.14 5.40 2.00 0.011 0.036 0.925 0.009
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57.9
3.2(23t04.1)



Swallowing
Nausea
Soreness
Loosening

Price

2.71
1.14

2.14
2.43

6.00
2.32
1.96
3.73
2.42

2.27
0.91
0.27
0.91
4.27
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0.007
0.141
0.013
0.016
0.587

0.038 0.769 0.004

0.022 0.699 0.018
0.15 0.426 0.006



