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Comparison of respiratory parameters
with and without mouth guard in
Karate Players

Karatecilerde ag1z koruyuculu ve agiz
koruyucusuz solunum
parametrelerinin karsilagtirilmasi

Abstract

This research intends to examine the effects of
using a mouth guard in Karate on respiration
parameters. The study sample consisted of 10
volunteer elite male karate athletes who
participated in the National Karate Team and
still  practice the sport (24.4%06.3years,
176.2174 cm, 71X4.1 kg). The sportsmen
were exposed to respiration tests without and
with mouth guard with 2 days interval that give
FVC, FEV,, MVV and PEF values. In the light
of the found parameters, were observed in
measurements of parameters between the
measurements with and without a mouth guard
(p > 0.05). The athletes continued their
routine training among pre-test and post-test.
In conclusion it was seen that the use of mouth
guard did not directly affect the breathing
performance.

Keywords: Mouthguard, Lung Volumes and
Capacities, Ventilation, Karate

Ozet

Bu arastimada Karate sporundaki agwz
koruyucusu kullaniminin solunum
parametrelerine etkisini incelemek
amaglanmustir.  Calsmaya  Karate  Milli

Takimi’nda ver almus ve aktif spor yasantist
devam eden gonilli 10 erkek elit karate
sporcusu (24,416,3v1l, 176,274 cm, 7114,1
kg) dahil edilmistir. Sporcular FVC, FEV,
MVV, PEF degerlerinin elde edildigi solunum
testlerine 2 giin ara ile dighksiz ve dislikh olarak
katilmagtir. Kaydedilen parametreler 1s1ginda,
diglikli ve digliksiz 6lgumler arasinda istatistiksel
bir iligkt gozlenmemistic (p > 0.05). Sporcular
on test ile son test arasi rutin antrenmanlarina
devam  etmistir. Sonuc  olarak, dislik
kullaniminin  solunum  performansini  direkt
olarak etkilemedigi gorilmistir.

Anahtar Kelimeler: Agiz koruyucu, Akciger
Hacim ve Kapasiteleri, Ventilasyon, Karate

1. GIRIS

Ik agiz koruyucusu 1890 senesinde dis hekimi Woolf Krause tarafindan boksorlerin
maksillar yaralanma risklerini azaltmak igin disleri kapanis durumunda tutacak sekilde guta
perka’dan (Kok kanallarinin doldurulmas: i¢in farkli kalinliklardaki kanal dolgu ekipmanidir)
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vapilmistir. 1919 yilinda bir dig hekimi olan Thomas Carlos tarafindan Dinne (O’Keefe adindak:
boksor igin dizayn edilmigtir. Philip Krause (Woolf Krause’in oglu) yeniden kullanilabilir Gretimi
Ted “The Kid® Lewss tarafindan 1910 ile 1920 yillar1 arasinda sampiyonalarda kullandmistir
(Knapik ve ark, 2007). Karate kumite miisabakalarinda ise diglik (gum shield), zorunlu ekipmanlar
arasinda yer almaktadr (WKF, 2015).

Sporcular tarafindan tercih edilen dislik modelleri; Hazir (Stock/Standart), Isit/isir
(Boil/Bite), Model de yapilan (Custom made) olmak tizere (¢ baslik altinda toplanir. Standart ve
isit-isir - tipindeki agiz  koruyucularn daha az retantif olmast nedeniyle, sporcularm, agiz
koruyucularim stirekli okluzal kapanis (alt ve st cenenin kapansi) ile agiz icinde tutmalan
gerckmektedir. Bu durum sporcularin solunum fonksiyonlarinda bir azalmaya neden olmastyla
birlikte, gelen darbelere karst da dokulart korumasiz birakmaktadir. Ayni zamanda, agrz koruyucu
kullanilmamasmin gerekgeleri arasinda nefes almayi engellemesi ve gereksinim duyulmamas:
gosteriimektedir (Tiryaki ve Saygs, 2013).

Agz  koruyuculari, miikemmel dis koruma saglar, fakat bazi sporcular, konugma
problemleri ve solunum zorlugu yarattugr hakkindaki sikayetlerinden dolayt kullanmamaktadir
(Francis and Brasher, 1991).  Fakat baska bir ¢alisma, agiz koruyucularinin, solunum
performansinin etkilenmedigine dair farkli bir goriis de bildirmigtir (Gebauer ve ark., 2011).

Literatiirde micadele sporlart ile ilgili benzer calismalar yer almaktadir (Kegect ve ark.,
2005, Rapisura ve ark., 2010, Berry ve ark., 2005, Braham ve ark., 2004). Fakat karate ile ilgili bir
¢aligmaya rastlamanmus olmamuz, bizi bu ¢aligmaya yonlendirmistir.

Bu ¢alisma ile karate sporcularinda dighk kullaniminin solunum parametrelerini etkileyip
etkilemedig aragtirlmastir.

2. MATERYAL VE METHOD

Calismaya aktif spor yasantist devam eden 10 erkek karate sporcusu dahil edilmistir.
Sporcularin solunum parametrelers, bilgisayara ara baglantt birimi ile baglanan MIR (minispir
spiometre) marka solunum cihazi tarafindan analiz edilmistir.

Arastrmamiza katidan tim denekler farkli giinlerde aymi saat araliklarinda teste tabi
tutulacak olup, aragtirma siiresince laboratuvar ortami yaklasik olarak ayni tutulmaya calistlmsgtar.

Sporculara testlere gelmeden 6nce uyulmast gereken kurallar anlatilmustir. Test guntinde
testten en az 2 saat 6nce yemek yemeleri, testlerden ilag gibi herhangi bir uyaric: kullanmamalary,
testten 24 saat Once antrenman yapmamalari ve test gliniinde zorlayict aktivitelerden kagmmalars,
teste gelirken agiz koruyucularini (disliklerini) yanlarinda getirmeleri istenmistir.

Uygulanan Testler

Arastirmada sporcularin agrz koruyuculu (dislikli) ve agiz koruyucusu olmadan (disliksiz)
élgiimleri alinmustir. Literatiic@ki caligmalarda solunum parametreleri gozlemlendiginde, FEV, (1
Saniyedeki Zorlu Ekspiratuar Hacim /Forced Expiratory Volume of 1 second), FVC (Zorlu Vital
Kapasite /Forced Vital Capacity), MVV (Maximum Voluntary Ventilation / Maksimum Istemli
Ventilasyon) ve PEF (Peak Expiratory Flow Rate / Pik Eksprituar Akss) dl¢iimlerine siklikla
rastlanmaktadir  (Francis and Brasher, 1991). Bu bilgiler g6z o6niinde bulundurularak
calismamizda, FVC, FEV,, PEF, MVV parametrelerinin degerlendirilmesi kararlagtirlmistar.

FVC: Katilimect burnu kapatildiktan sonra disliksiz olarak spirometrenin agizligini disariya
hava ¢ikmayacak sekilde agzinda tutar. Olciime baslandiginda 3 kez tidal volim (ginliik
vasamdaki normal nefes miktarr) kadar ventilasyon yapar ve ara vermeksizin maksimum
mnspirasyon ile akcigerlerint doldurur. Katilimei pik hacime ulastigini hissettigi an maksimum zorlu
ekspirasyonla akcigerlerindeki havayt 6 saniye boyunca bosaltr. Bunun ardindan tekrar
maksimum inspirasyon yapar ve FVC 6l¢timii tamamlanir. Bu protokol 3 dakikalik aralikla 2 kez
tekrarlanir. Protokol ayni yontem ile 2 giin ara ile dislik kullanilarak da tekrarlanmistir.

FEV: FVC o6lgtimii esnasmdaki zorlu ekspirasyonun ilk 1 saniyesinde disari atilan hava
miktarinin belirlenmesinden elde edilen veridir.
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MVV: Katthmer burnu kapatildiktan sonra digliksiz olarak spirometrenin agrzligint disariya
hava gtkmayacak sekilde agzinda tutar. Olgiime baslandiginda katilimer 12 saniye boyunca hizli bir
sekilde istemli olarak biitiin hacmi bosaltip doldurur. Bu protokol 3 dakikalik aralikla 2 kez
tekrarlanur. Protokol aymi yontem ile 2 giin ara ile her katdimcr igin dislik kullanidarak da
tekrarlanmustir.

PEF: FVC él¢timii esnasindaki akisin pik noktasimun belirlenmesinden elde edilen vendir.

Istatistiksel analiz

Calismada elde edilen bulgular istatistiksel program SPSS 19.0 ile degerlendirilecek olup,
normal dagilm test sonuglarna bakildiginda normal dagilim gostermemektedir. Aragtimada
anlamliligin belirlenebilmesi i¢in Nonparametrik testlerden Wilcoxon Signed Rank Test kullanild:.
Bu analizlerde sonuglarin giiven araligs % 95, anlamlilik dizeyi 1se p<0,05 degerlendirilds.

3. BULGULAR
Tablo I: Disliksiz ve dislikli (D) solunum parametrelerinin istatistiksel olarak gésterilmest

N Ortalama Std. Sapma

FVC (L) 10 5,38 0,74
FVC_D (L) 10 5,34 0,78
FEV, (L) 10 4,46 0,65
FEV._D (L) 10 4,39 0,63
PEF (L/dk) 10 10,1 183!
PEF_D (L/dk) 10 10,0 1,55
MVV (L/dk) 10 200,1 30,31
MVV_D (L/dk) 10 200,3 30,04

FVC, FEV,, PEF ve MVV parametrelerinin dislikli ve disliksiz 6lgiim sonuglar: Tablo 1 de
gosterilmustir.

Tablo 2. FVC_D- FVC arasindaki anlamlilik sonuglars

Siralar N S.0. z P
Negatif Siralar 6" 5,67 34,00
FVC_D - FVC Pouzitif Siralar 4b 5,25 21,00 -664° ,507
Esit 0
Toplam 10

Tablo 2'de goriildigi tizere FVC_D-FVC degerlert siralamalar ortalamalar: arasindaki

anlamh bir farklilik tespit edilememistir.
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Tablo 3. FEV,D- FEV, arasindaki anlamhilik sonuglart

Siralar
Negatif Siralar
FEV.D - FEV, Pozitif Siralar
Esit
Toplam

N
8\1
2°
0
10

44,50
10,50 1,735 ,083

Tablo 3°de gorildigii tizere FEV,_D- FEV, degerleri siralamalar ortalamalari arasindaki

anlamlh bir farklilik tespit edilememistir.

Tablo 4. PEF_D - PEF arasindaki anlamhlik sonuglar

Siralar
Negatif Siralar
PEF_D -PEF Pozitif Siralar
Esit
Toplam

N
TE
3i\
Oi
10

S.0.
5,29

6,00

37,00
18,00 -,968" 333

Tablo 4#de gorildugi tzere PEF_D-PEF degerleri

anlamh bir farklilik tespit edilemenuistir.

Tablo 5. MVV_D — MVV arasimdaki anlamlilik sonuglart

Siralar
Negatif Siralar
MVV_D-MVV Pozitif Siralar
Esit
Toplam

N
4I
6k
01
10

S.0.
5,88

5,25

siralamalar  ortalamalar: arasindaki

23,50
31,50 -,408° 1683

Tablo 5°de gortldigi tizere MVV_D-MVV degerleri siralamalar ortalamalart arasindaki

anlamlh bir farklilik tespit edilememistir.
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4. TARTISMA

Karate kumite misabakalarinda sporcular takim arkadaslari ve antrenéri ile iletigum
kurabilmektedirler. Yarisma kurallar agisindan yasak olmasmna ragmen, konusma sirasinda dislik,
konusmayt etkileyen faktorlerden bir tanesi oldugunu disiinmekteyiz. Bu bilgiler 1s1iginda
calismanin amac, karate sporunda oncelikli olarak, dislik kullanimmimn solunum parametrelerine
karsilastirlmas: amaglanmustir.

Calismamizda, miisabaka esnasinda kullanilan agiz koruyucularinin, sporcularin solunum
parametrelerine olumsuz etkisinin olmadigi sonucuna varilmistir ve agz korucusu olmadan FVC
parametreler: 5,38%0,74 1t olarak kaydedilmustir. FEV, parametresi 4,46 £0,65 It, PEF parametres:
10,1 +1,31 1t/dk, MVV 199,8 * 30,06 1t/dk olarak kaydedilmigtir. Farkli gruplarda yapilan baz
calismalarda benzer solunum degerleri elde edilmistir (Albayrak ve ark., 2002, Atabek, 2015).

Francis ve Brasher (1991) c¢alismalarinda agiz koruyucusu kullanmadan yapilan
ol¢timlerinde FEV, ve PEF parametrelerini 3.46 + 0.70 It - 508.65 £ 70.25 It/dk kaydetmistir. 3
farkl tip ag1z koruyucu kullanimi sonucu elde edilen veriler arasinda farklilik tespit etmugtir. FEV,
degerlerini 3.17 £ 0.16 lt, 2.97 £ 0.19 I, 3.04 * 0.86 It olarak kaydetmistir. PEF degerlerini ise
472.88 + 68.44 lt/dk, 432.31 + 78.99 1t/dk, 428.38 + 65.02 1t/dk’dir. Farkli tip ag1z koruyucu
kullanimi sonucu elde edilen deger farklilignin nedeni olarak disliklerin agiz yapisina uygunluk
diizeyi gosterilebilir. Duddy ve arkadaslar: da 2012 yilinda temas sporlarmnda sporcularin agiz ve
gene yaralanmalarii 6nlemek igin agiz koruyucusu kullanmasi gerektigini ifade etmistir.
Literatiirde agiz koruyuculari ile ilgili ¢alismalarda farklt gorisler savunulmustur. Scott ve ark.
(1994); kisiye 6zel hazulanan agiz  koruyucularin  kisiye  solunum  rahathgn  sagladigin
vurgulamuslardir.  Dislik tipleri ile ilgili ¢alismalarda, Tulunoglu ve Ozbek (2006) 1sit-isir tip agiz
koruyuculariin solunumu olumsuz etkiledigi ancak koruma agsmdan daha etkili oldugunu,
Taekwondo sporcularinda kuvvet ve anaerobik performans tizerinde herhangi bir olumsuz
etkisinin olmamasindan dolayi 6zel yapim agiz koruyucular: kullanimi énermistir (Cetin ve ark,
2009). Taekwondo sporculart ile ilgili yapilan bir baska ¢alismada, agiz koruyucularmnin solunuma
olumsuz etkisinin olmadigx sonucuna varmugtir (Kegeci ve ark. 2005).

Kisiye 6zel model hazirlanarak yapilan agrz koruyucularnm, agizlikli-agizliksiz yapilan
olgiimleri arasinda anlamli bir fark olugmadigini, sporcunun solunum parametresi ve
performansini etkilemedigi sonucuna varmuglardir (Bourdin ve ark., 2006). Bu goriislerden farkl
olarak Akar (2007); agiz koruyucularinin kistye uyum saglamadiginda konugmanm ve soluk
almanm kisitlanabileceg ifade etmugtir.

Sonug olarak ¢alismamizda karate sporunda dislik kullaniminmn solunum performansini
direkt etkilemedigi tespit edilmistir. Bu baglamda miisabaka sartlarma uygun sekilde planlanmss
bir test protokolii ile dislik kullaniminin solunum parametreleri tzerindeki etkisi aragtirilabilir.

Extended English Abstract

A proper oxygen flow leads to better performance and low muscle fatigue. In this sense, the
wellness of an individual’s breathing ability 13 of importance. Additionally, another important
parameter 15 the verbal connection among the members of a sports team. During karate committee
competitions, athletes can communicate with their teammates and coach. Although it is against
competition rules, talking with a mdflth guard is one of the factors influencing speaking qualiry. In
light of these findings, the research of the study is to examine the effects of using mouth guard in
karate on respiration. The study findings revealed that using a mouth guard during competitions did
not impose any negative effect on athletes’ respiration.
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The study 15 to examine the effects of using a mouth guard (gumshield) on volume and capacity of
lungs among karate athletes. Similar research concerning martial arts have been found in literature,
but no specific study was found concerning karate, which nspired us to conduct this study.
Following the assessment of the changes in respiration parameters among karate athletes, the
additional effects can be observed. The study sample included 10 male karate athletes who still
continue their active sports lives. The respiration parameters of the athletes were analyzed with
MIR (minispirspiometer) brand respiration instrument which is connected to a computer. All
participants will be put to the test on different days i equal time periods and the laboratory
environment during the research will be maintained (humidity, temperature, pressure). The athletes
will be informed about the rules they need to obey before coming for tests. They will be asked not
to eat anything 2 hours before the test, not to take any kind of stimulant such as pills, not to
workout 24 hours before the test and to abstain from challenging activities and to bring their
mouth guard to the test. During the study process, the spirometric values of the athletes with and
without mouth guard will befcorded. In a review of the respiration parameters in the literature,
common parameters include Forced Vital Capacity (FVC), Forced Expiratory Volume of 1 second
(FEV,), Maximum Voluntary Ventilation (MVV) and Peak Expiratory Flow (PEF) (Francis and
Brasher, 1991). FVC: After his nose 1s closed, the participant positions the mouth of spirometer
without the gumshield so that no air is allowed in and out.

When the measuring starts, participant takes 3 tidal volume breaths (daily life breathing rate) and
fills his lungs through maximal inspiration restlessly. When the participant feels like he has reached
peak volume, he exhales all the air in his lungs i 6 seconds through maximal forced expiration.
Then he does maximal mspiration again and thus, FVC measures are completed. This 1s applied
twice with 3 second intervals. The same protocol is applied using a gumshield.

Considering this information, FVC, FEV,, PEF and MVV parameters were assessed with and
without a mouth guard. The study data was assessed using SPSS 19.0, and an independent t-test
was applied to check the significance value.

In this study respiratory parameters were measured, statistically any significant differences were
found between parameters (p > 0.05).

Duddy et al. (2012) indicated that during contact sports, athletes should wear a mouth guard to
protect their mouth and jaw against injuries. However, there are various opinions related to mouth
guard in the related literature. Scott et al. (1994) emphasized that customized mouth guard provide
athletes with breathing comfort during competitions. In their study on mouth guard types,
Tulunogla and Ozbek (2006) indicated that heat-and-bite type mouth guard negatively affected
breathing while they were better for protection, thus they suggested to make use of customized
mouth guard since they did not impose any effect on strength and anaerobic performances of
Taekwondo athletes (Cetin et al., 2009). In another study conducted with Tackwondo athletes, it
was found that mouth guard can be used since they do not impose negative effects on aerobic
performance, that they also haven’t any negative effects on breathing considering the aerobic
performance tests in which oxygen consumption is measured with gas analysis system (IKececi et al,,
2005).

Some of the research results suggest that there was no meaningful difference between
measurements with and without mouth guards in terms of using mouth guards specially designed
for the individual, that they did not influence respiration parameters and athletes’ performance
(Bourdin et al., 2006). However, Akar (2007) found that when there was a misalignment between
the person’s mouth and his mouth guard, it might result in limitations i talking and breathing. To
the current study results, mouth guards used during competitions had no negative effect on
athletes’ respiration parameters.

In conclusion, although it is thought that sportsmen prevent breathing, it was revealed that using a
mouth guard in karate did not affect respiration performance directly. Disturbing feature can be
prevented using custom-made.
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