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Korean athlete's recognition of sports dentistry and

condition of teeth wear

Sung-Bok Lee", Dae-Gyun Choi", Kwang-Heung Han”

”Department of Prosthodontics, School of Dentistry, Kyung-Hee University
?School of Physical Education & Sports Science, Kyung-Hee University

This study was accompolished to analyze and compare the number and area of the occlusal contact points in healthy
volunteers and athletes with normal occlusion. Before the study, 89 athletes(sports career:8.6 years, average age 20) at
Kyung Hee University were selected, and survey was accomplished for athlete's recognition about sports dentistry. For
this study, 15 athletes(13 amles and 2 females with average age 20) and 21 healthy volunteers(14 mles and 7 females
with average age 20.09) at Kyung Hee University were selected. The visual display acquired by scanning of occlusal
record in maximal intercuspation was converted into 16 gray value image. Then, using computer program(J] & Lee
Occlusal Analyser), the pixel which was in definite range of the gray value was recognized, and the numbers of recognized
pixel were calculated to area. The results were as follows : (1) On the survey about sports dentistry, 28% of 89 athletes
didn't agree that human occlusion may be important, and 30% didn't have any idea of the influence of human occlusion
during their sports activities. (2) The average numbers of total occlusal contact points were 31.05 in control group, and
34.67 in athlete group. The average area of total occlusal contacts was 100.25mm” in control group, and 127.78mm” in
athlete group. (3) In control group, the average numbers of occlusal contact points were revealed in order as follows; the
first molar(8.48), the second molar(8.24), the second premolar(4.71), the lateral incisor(2.90), the first premor(2.43), the
central incisor(2.19), and the canine(2.1). The least average in canine(2.1) was similar to the average(2.19) in central
incisor and (2.09) in lateral incisor. In athlete group, the average numbers of occlusal contact points were revealed in
order as follows; the first molar(8.87), the second molar(8.47), the second premolar(5.60), the canine(3.80), the lateral
incisor(3.33), the first premolar(2.67), and the central incisor(1.93). (4) In control group, the average areas of occlusal
contact surface were revealed in order as follows; the first molar(39.47mm), the second molar(37.54mm), the second
premolar(9.54mm) the first premolar(6.18mm), canine(3.49m), the central incisor(2.76mm), and the lateral incisor(1.28mm). In
athlete group, the average areas of occlusal contact surface were revealed in order as follows; the first molar(44.11mm),
the second molar(40.69mm), the second premolar(16.50mm), the first premolar(9.39mm), the canine(5.08mm), the lateral
incisor(3.7mm), and the central incisor(2.25mm). (5). With aging in both control and athlete group, there was a decreasing

tendancy in average number of occlusal contact point, and was an increasing tendancy in average area of occlusal contact
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surface. In comparison at each age, both the numbers and area of occlusal contact were greater in athlete group than in
control group. It was not significant in the numbers of occlusal contact points beween athlete and control group(p>0.1),
but significant in the area of occlusal contact surface(p<0.05). (6) In comparision as to the kind of sports(Gymnastics:2,
Rugby:3, Soccor:5, Ice hocky:S), the numbers of occlusal contact points were the most in ice hocky, and the area of
occlusal contact surface was the greatest in gymnastics. With increasing a career in athlete group, there was a decreasing
tendancy in average numbers of occlusal contact points, and was an increasing tendancy in average area of occlusal contact

surface.

.M g0l A3 2 7| E Y. 53 A3
o] W& +EFTHol oA &3] WAYsh= of¢hd
Contact sports 2H= A A47)8] £ &4 & gl E4el st XA T A TAE oyt
s T delel # e AR HE5S w0 7153 AW A ZA|, oAbl A o] A=A
g 7bs o] e AAE Ao, dubd o s g A 58 ggo] QA “AE = X oJEro]
H], S, ofo| =87, mA ST, A=k, s 2 7t Zhs Hofoll that #AlS zt]o] o2
ghe 55 Wolal 9ES kel Ax=gal o o] ml=el A= 1950t F-E ‘mouth guard’
Aol X a1 gt} “face guard’ 52| o] o2 F7relekA Oﬂoﬂ«] =4
O EAY) AXEEA MASTE F T At WAE g B g7 AREE AL 9o :OE%%"
oA 20417] BEREFH o5 #AAE = uo], AAAR A%, 715y 24 mE &4
mouth protector®] 84S walal IS #H3H o] Yo} F3, Ei%‘ﬂg aet TAA ol o
A7} o8}, 2188 FA A} Abolo A o|m] Eiks} g Bathe} shokoy obgbd el 9%, wgta7 el
A YA AL ok W57t 255l vAE 9 soll #d v
Eﬂ-orﬂ o] FoEHo| wep A%l gt A7} o] Fof Ao i, H ol = et &4
Aol soj7kal AEA Q1 ko] opd UuiQlE of tigh X57} obd oAt e] ARl 8A
94 /:F_éoﬂ gk #AF Fe7E STkekaL sl A = Hlojk A 3efate] A=4191 tjg-o] 95 A
Tk AA] FA oY ofd AJdREH 55 3 O 3Rz BEet A fAE Fato] wA
= A5% 5oy o]d FutE = 9 AL RS T4 AH5LES of A ]71]1_ A A5
g op7|s &= AAAFAA &4 digh g4 <l S AEAR Ao A= 1 o] aE V)
e = A=A o] FA ?Lﬂ FrH g ele] 3
# 0] 72 19999 SEREESE st Exz T 5| Aol AX=8Eo| AH TL& 7120 JaS n

=2
AE



52 2sMe Amx xostof OhEt olXT ¥ Aofme Aefol mEt Y

£ 2041,

AEZANE 918t0] 204 5-9] A 5] S
A T AR TEAFE BT F 89H( 5%
2 8.6) 02 HaAH - 204300
2. ME e
NAZEAL
ng FHE AERANE U 3w A g
Fig. 1. Commercial mouth protectors(left & T IAAANE A WS THTable 1-3).
middle) and  custom—made  occlusal @D AN e QA 7} Eha Azbal=sp
appliance(right) @ AAl9] x|o} o] i AzZHEI=T1
© Aater w2 RHojA A7]=7h
) . o o @ A ote] ARHE Fw38| Psha A=Th
ot stk e S AR AL A g a4 g1He AL v 9ok
HAalo] wlg- F-=hshar 1ol ek At 719 o] F
oJA a1 YA e Ao thFig. 1).
Al Sersterahd, SEUAI, Aok T e 1 esmese Az Aol st olxE M2
2o AR 2o 534 AR dg T E2E EAH
o]Fi glom o5 A= WA Ay #AS
FASL gleh 53] Aojel mw Felsh 4 et ¥R e A, 18
ob x|elo] wd AL x| To] BT HofoA] 7H4 DA A AFE7F FThaL | FTH29), Hirk4s), 2
712490 FRZol, A3} wdstl e agol lAdasdL =20
sfote] 7154 SET 282 o]Fo]o} sl o @7 o] Aob mgte] Fr}| FTH61), HHETH(10), &
A3 ok w3 Ao WPH S AFL] el 3 AR EEH9)
3 7o 2 o] RojA|H, o] Ao M Xd, =Fa} @2AL w2 AolA A7) | 2HTKT3), o ThS),
of b, TAZAE 4 H o] o|2A] Huz 7R # EET(9)
A uEEA Y BFHEEF 2 wPHEAA @0t ARWe| T T3] | 2THAs), oI TKS3),
S BA st olg|ataat et A=Y= gntE 7 gataL A=7k F RETh2)
o 2 A5AgS A e AP o R Hols G e hol A B71AQ 7 | “18rhde), ohIThs4),
o] x] a1k AE B JETR 2 REH0)
ZFAle]  Qlote] ]/ o
Gl WA ASAE a0, ehdes)
I A7e 3 W2 & Aoprh dvkar Azt
. 2 RET3)
=P
1. ASC) A x> g Aol Alotuldt
H v o zo:})r:}]v] fg];i?i TREHEY),  ohHTH28),
) S [ R Ca T
B ATE 9ghe] MAH RIS 204 AT i
Az sk x|} dFA o (L z)-14™ Z}-71) O A o} & Ehdof
O‘J‘:H‘ﬂ X] ]’Eﬂﬂ g 21 o(u }.14 S, ‘O:] ]’.7 o) ]’4 ] ]’Z - 1 1‘%4—1’4—(21), 0]—1/]1’4—(77),
2 393 Frdwe 209490k 2R 34 A goom A5 A on)
204 A F9 A AgHoR AEE ¢ g AE Aol ek T
AT B 159 (EAk13, o 2k2E)ol 911 o] ©#A ﬂ;}z';‘ o] Sat1e), ohuitkes),
% ZIAAIEA S 2%, ofe] 28714l 37, S Al dd Bsow A7l AT o)
T 57, 2elaL guldert sgelglon, iy F& Ud Aol sl=vh




Table 2. ®5M+E2 mouth protectoroll CHEH MEZX

AKD)

Table 3. 2=MZ4E9| mouth protectorol CHEH ME

mouth protector®] A E] 2 ARE-AE
zhal 9lek. | 9w At | 5

n=89 n=9 -
e k| 41

glek |80

® A2l e Qi 21z sfof & X|obr}t dvkar Azt
=7

O 232 &F A Aotulge] Fasirtar Azt
=7

A ote] PHE FFOE AF A4S %
ek Aol =7k

@ A Aofol| AAH FTOo=2 A7) A S %
ek Aol =7k

mouth protector®] XA E] 2 A2 Elj(Table 2)

@ mouth protector2] AF8-3El(Table 3)

2) AP EHA 9 7]

FHw S A o] al
& L, A5Gl glojA, ofm] Aol Y5
of o7 <7t FE&HAL Ye W
Polyvinyl siloxane 7| €2 3151
g, o] A= gun type] &7]d & i
Aok & based} catalyst’} AFsE3FEER A}
Lo /\HO X]H —/61-7]_|
WR7F AR A T Q1 =
o] FHE A7) e, 2F AR B £
¥ ZolxHdo] 7hset F4A19 adjustable bite
impression trayS A 2slo] ARE-3}GIT

WA AHAE A AR 5L oAbl AHZ O
gt TSRS wdE o] Ao el 205
S e shalom Hugt o ojotE7]
oy AFA F, wE AFE S5A9
adjustable bite impression trayS FA3}o] gl A
3] A

teow Aatet AotEs 7
o AHg o] JNFANE Sel%
ol Huggon 7]
BAZE RN ghdE] dskE A
tray A = A FA A A ThH(Fig. 2).

il

mouth protector®] ARS-JEl

Ae 5, 471 & 4 A8 | 1%

A5 5, 871 T ke A8 | 4%

7] Fellvt 4 A8t 13

T g e 2ewn |
A T P gt 073

A Tl 7k A8 21

a5 FAA e AldTA ] xS dAsA st
Al = B 4 TEAS Aelan, Aok u
o] o}g| & &S} == scanner(Hewlett Inc. USA)
Aol AAIAH L o] = scanningdte] Aol b}
S5 256 gray valueol A 16 gray value= 7%+t F,
J & Lee Occlusal Analyzer = 1500 §]&a}o]
FHERT 2 WS A=l o] ZEaHS
486 DX2-66MHz 7HS1-& FAFE] ol A visual basic
o] & Ab&-ato] 7 Eall =T, scanningS E3 POl
21 w1 sdutdol A, W EFHS gray
values FdetAl AHek 3 o] HAS pixel F
(150x150) = Q1Aate] WA o= B4k 4= 9IA A
2+5] 9] tHFig. 3, 4).

i

o

Fig. 2.

Maximal intercuspation for  occlusal

recording  with  silicone impression

material



%

ol

£l

Efol

<0
E]

2

Xz g o}

od

= #o|gfof fs

AX

0
™
w,
O
=
<
I=]
(%]
2
]
¥
0]

&
Athlete-1-21M

J& Le

2
—
s
i
[
+=
c
]
9

J & Lee Occlusal Analyzer

25.25mm? ‘ d

areqa=

of the distribution of
PC  monitor

display

4. Visual

Fig.

Fig. 3. Visual display of the distributionof occlusal

the

on

contact

occlusal
(athlete)

contact on the PC monitor(control)

Hl
=

T

view box 9ol &

FRAIEAE

sg @

A

AFE ZUH el y

1. 2 ZXAHTable 1~3)

Moo
o
e
W

K

K

o

=

| B[

A= 31.0549.23
MR o, A1+ 7F 8487 = 7}

7} 21702 7}

B
o

N

Hr
700
K

7.19+4.7170

A=
23.86+7.08 7091 0.1

N
=17 3

A gH

o

=

L
fE

]

X

k)

N

N

;ﬁo

o] A ATHp>0.05).

= 34.6749.03

Ao, A7) 8872 7Hd woka, 4

h

-

ofpy

i&l
KR
ol

E
A

&R
N

N

)

o}J

17} 1.93702 7}

Z

"

N

njJ

R

25.60+7.43 70

A=

A

4.

A= 100.25+37.29

i o, AT 7} 39.47mE 7HY Bekal,

3

b2

w7

;i#l

A
H

1 2 Aoluitiel B, B

5]

of o

A9

RESS

17} 1.28mr= 7}

A

i
i —

Y

N

0.05)) &

T-test(Unpaired Two-Sample for Means, (p

92.72+35.13mnf

L
fE

_Z_ﬁ
50

ol &

3

testE &

)

ANOVA(Analysis Of Variance

-
R



240 o

Y=, 1z, sns
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Fig. 5. The number of occlusal contact beween
control group and athlete group.
CI: central incisor, LI: lateral incisor,
C: canine, P1: first premolar,
P2: second premolar, M1: first molar,
ANT:

Post: posterior teeth, Tot: total teeth

M2: second molar, anterior teeth,
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The area of occlusal contact beween
control group and athlete group.

CI: central incisor, LI: lateral incisor,

C: canine, P1: first premolar,

P2: second premolar, M1: first molar,
ANT: anterior teeth,

Post: posterior teeth, Tot: total teeth

M2: second molar,
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Table 4. The number of occlusal contact
according to each age in control group.
unit: 7H

AGE ANT POST TOT

years | mean | SD | mean | SD | mean | SD

19(n=6) | 5.67 | 2.66 |29.17 | 7.14 | 3483 | 9.24

20(n=4) | 9.75 | 5.32 | 1845 | 450 | 2820 | 9.43
21(n=3) | 9.33 | 5.77 | 18.83 | 8.02 | 28.16 | 13.20
22(n=4) | 4.50 | 3.42 | 21.00 | 6.98 | 2550 | 6.76

ANT: anterior teeth POST: posterior teeth
TOT: total teeth n : subject number
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Table. 5. The number of occlusal contact accor—
ding to each age in athlete group.
unit: 7H

AGE ANT POST TOT

years mean | SD | mean | SD | mean | SD

19(n=4) | 10.00 | 4.32| 26.50 | 3.7 |36.50 | 7.14
20(n=5) | 7.60 | 3.58|21.20 | 8.61 | 28.80 | 6.72

21(n=4) | 7.50 | 3.42| 2475 | 7.23|3225| 457

22(n=1) | 8.00 | 8.00 | 23.00 | 23.00 | 31.00 | 31.00

ANT: anterior teeth
TOT: total teeth

POST: posterior teeth

n : subject number

Table. 6. The area of occlusal contact according

to each age in control group.unit: mrf

AGE ANT POST TOT

years | mean | SD mean SD mean SD

19(n=6)| 4.45 | 1.82 | 7256 | 646 | 77.01 | 722

20(n=4)| 7.63 | 2.56 | 79.08 | 15.13 | 86.71 | 15.63

21(n=3)| 7.73 | 3.13 | 76.04 | 7.96 | 83.77 | 10.47

22(n=4)| 942 | 6.76 | 124.61 | 52.49 | 134.03 | 56.45

ANT: anterior teeth
TOT: total teeth

POST: posterior teeth

n : subject number

Table 7. The area of occlusal contact according
to each age in athlete group.

unit: mr

AGE ANT POST TOT

years | mean | SD | mean SD mean SD

19(n=4) | 8.08 | 3.63 | 111.69 | 18.85|119.78 | 20.07

20(n=5)| 9.77 | 7.02| 85.66 | 49.1 | 116.56 | 16.19

21(n=4) | 17.62 | 13.15 | 117.01 | 25.96 | 134.63 | 36.2

22(n=3) | 17.86 | 17.86 | 120.61 | 120.61 | 138.47 |138.47

ANT: anterior teeth POST: posterior teeth
TOT: total teeth n : subject number
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Table 8. The number of occlusal contact accor—
ding to the kind of sports In athlete
group. unit: 7H

ANT POST TOT

Code
mean | SD | mean | SD mean | SD

1(n=2) | 1333 | 6.11 | 23.00 | 14.53 | 3633 | 19.3

2(n=3) | 7.33 | 2.31 |27.00 | 3.61|3433| 1.53

3(n=5) | 6.80 | 3.90 |27.00 | 7.65| 33.8 | 6.69
4(n=5) | 10.00 | 4.00 | 34.75 | 4.19 | 4475 | 8.18

1:Gymnastics 2:Rugby 3:Soccer 4:Ice hocky
ANT: anterior teeth POST: posterior teeth
TOT: total teeth n : subject number

Table 9. The area of occlusal contact according
to the kind of sports in athlete group.
unit: mr

ANT POST TOT
Code

mean SD mean SD mean SD

I(n=2) | 9.81 | 9.12 | 126.24 | 49.9 | 136.04 | 59.02

2(n=3) | 11.46 | 5.23 [ 10930 | 2.21 |120.77 | 2.21

3(n=5) | 13.47 | 13.55 | 108.68 | 21.97 | 122.16 | 33.39

4(n=5) | 8.51 | 548 | 107.34 | 25.67 | 115.85| 283

1:Gymnastics 2:Rugby 3:Soccer 4:Ice hocky
ANT: anterior teeth POST: posterior teeth
TOT: total teeth n : subject number

Table 10. The number of occlusal contact accor—
ding to career in athlete group.
unit: 7H

Career ANT POST TOT

years | mean | SD | mean SD mean | SD

6(n=2) | 8.75 1.3 | 405 5.68 | 49.25 | 4.06

T(n=3) | 10.00 | 529 | 27.67 | 4.93 | 37.67 | 8.62
I1(n=3) | 9.33 | 9.24 | 30.00 | 9.85 | 39.33 | 17.62
12(n=4) | 9.33 | 4.62 | 22.67 | 14.01 | 32.00 | 10.15

ANT: anterior teeth POST: posterior teeth
TOT: total teeth n : subject number

Table 11. The area of occlusal contact according
to career in athlete group.

unit: mr

Carcer ANT POST TOT

years | mean | SD mean SD mean SD

6(n=2)| 10.69 | 7.13 | 108.55 | 3.10 | 119.26 | 10.22
Tn=3)| 7.07 | 2.05 | 124.53 | 20.00 | 131.6 | 22.04
11(n=3)| 10.41 | 8.25 | 129.38 | 28.88 | 139.78 | 35.84

12(n=4)| 13.63 | 15.30 | 128.70 | 24.75 | 142.33 | 38.77

ANT: anterior teeth
TOT: total teeth

POST: posterior teeth

n : subject number

(p>0.1)(Table 8§, 9).
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