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Peak TQ¥ Peak Torque® ROMeA A3 Torque =4 & 7M4 =
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4) A X< (Overall Stability Index)
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6) W - 2=t A4 (Medial/Lateral Stability index)
U - S5HF AR T Y npgEe A AeE UErdH, AH

7) KOOS (Knee Injury and Osteoarthritis Outcome)
KOOSE 5%, 54, 9448, 5 4 o] &% 7%, F2a43 o
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Inbody 720
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2 ol =2 =
= 209 227 Aol (Peak TQ) Biodex systemd3
S 0w o
_ o (BIODEX, USA)
Hoj /A% (PT/BW)
AABG A
(Overall Stability Index) .
— - Biodex balance
o A - Tkelg A x4
T35 . . .. System SD
(Anterior/posterior Stability Index) (BIODEX. USA)
RO ET R R |
(Medial/Lateral Stability Index)
%
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=
O(}S}\s;mp—tom) Knee Injury and
X =
= = ‘E%ﬂ ° Osteoarthritis
55 (Function, Daily Living)
o= W ZoloT= Outcome
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3) 544 27]% (Isokinetic Muscle Function)
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4) 3 %59 (Balance Ability)
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6. A5 A ¢

2 & A3 A8+ Statisical Package for Social Sciences(SPSS) 25.0

versione °lgs3lom, FAA £ g v 2o

2) ZF Wl 7 Aol AFS fl&l 53 t374 (Indipendent t—test) & 4

3) TE5HT Ut H5HWTsY 9y #4442 sty tssAEH
(Multiple Regression Analysis) = AA]3FS o WA A8 (Stepwise)

WS A g3
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>ol| Al A|Al g mEob e},

nhgtE 210 SE5A 29 (60°/sec) w4 A, AW Peak TQE 4
7ol 146.15£22.00(N.m), BB Ao] 152.22£18.26 (N.m) .2 44
of Hdwel vl 4.15% A UEh o, F5 Peak TQv Ao
217.62+31.97(N.m), H]7g<re] 232.22+29.09(N.m) 2 7ol H|F4
ol vl 6.71% EA yYEHouw F &5 EF SAHCRE F3% 2ol=
UERA] ekokth Al PT/BWE F430] 80.71110.24 (%), B 4o]
66.9819.58 (%) & 7Fvto] v dwrel vl 17.01% A HEr%eH, &
AFog F3 AolE BATG(p<.001). HFFZ PT/BWE  FAFT0)
120.0814.00(%), B3] 96.35726.61(%) %2 Aol BIFAFT
vl 19.76% A JEtstom SAHCR {2 Aolg: HATH(p<.01).
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N\
ke

> 559 2

(60°/sec) w4 A}

Right Left
T o H] 7 A t D A 0] 7 At t p
Extensor
Peak Torque 146.15£22.00 152.22+18.26 —.826 416 149.13£33.72 144.35%+25.23 445 .660
(N.m)
Flexor
Peak Torque 217.62+£31.97 232.22+29.09 -1.306 .202 220.32%+42.22 220.85%41.78 —.034 .973
(N.m)
Extensor
Peak Torque/ 80.71£10.24 66.98£9.58 3.775™  .001 79.26£19.41 71.52£10.98 1.289 214
Body Weight (%)
Flexor
Peak Torque/ 120.08%14.00 96.35*£26.61 2.914™ .007 118.03%£27.95 109.29£18.92 971 343

Body Weight (%)

mean=* SD

"p<.05, "p<.01, " p<.001



(N.m)
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O _
PN SIE<PY;
<71% 5> Right 60°/sec Extensor Peak Torque
(%6)
150 A~
sk sk ok
100
50 -
O _
X A} H| & A

< O OO

<71% 6> Right 60°/sec Extensor Peak Torque/ Body Weight



(N.m)
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&~ AF H| & A
OO < O

<1¥ 7> Right 60°/sec Flexor Peak Torque

(%)
150 ~

sk 2k

100 +H

50 -

& Ab H| & A
< O OO

<71% 8> Right 60°/sec Flexor Peak Torque/ Body Weight
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240 -~
160 S
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O _
=Y SIEPY
<71¥ 9> Left 60°/sec Extensor Peak Torque
(%)
150 ~
100 -
) J .—
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2PN SIE<PY;

<1¥ 10> Left 60°/sec Extensor Peak Torque/ Body Weight



(N.m)

240 -
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80
O .
=PY SIE=PY;
<71%H 11> Left 60°/sec Flexor Peak Torque
(N.m)
240 -
160 -
) J ._
O _
B SEPY:

<1¥ 12> Left 60°/sec Flexor Peak Torque/ Body Weight



2) &4 2349 (180%/sec) #A4 Ay}

sS5TEn o wE vgtE A9 SHA 299 (1807sec) w4 AT
T <3 5> AAgE HEgl

nhetE F=210 TE5A Z99(1807sec) A A, AAT Peak TQE
7ol 89.89£14.76 (N.m), vl 7drro]l 97.43+11.64 (N.m) & /0]
v g akatell vsl 8.39% WA Vel ou FAFHoR {93t 2to]= UERA|
gt = Peak TQvE Aol 124.75£38.25(N.m), H| o]
148.567£18.50(N.m) & & “g7twto] vl 4wl visl 19.09% A Yebse
W FAAOR {3 AolE HATHPL.05). AlFE PT/BWE Aol
57.88%16.27 (%), ¥AAT0] 54.45+12.01 (%) 2 Aol v]gAlwtel 1
3l 5.93% =A Yebgord, FZ PT/BWE HArto]l 86.25+18.97 (%),
H] o] 79.79112.05(%) 2 F2dwte] vl gAdTtel vls 7.49% =4 e
Sou FAHOR Folg o= yEhA] %okt



<E 5 55 239 (180°/sec) w4 A}

Right Left
T R i H] 7 3 D R H] 7 g ¢ D
Extensor
Peak Torque 89.89+14.76 97.43*11.64 —-1.565 .129 92.42%£14.80 92.55+14.34 —.026 .980
(N.m)
Flexor
Peak Torque 124.75£38.25 148.57£18.50 —2.254" .032 137.18%£18.44 141.07£21.26 —-.525 .604
(N.m)
Extensor
Peak Torque/ 57.88+£6.27 54.45+12.01 .935 .358 60.40x762 56.96+15.92 716 .480
Body Weight (%)
Flexor
Peak Torque/ 86.25£8.97 79.79£12.05 1.616 117 89.96£11.16 82.75%113.39 1.569 .128

Body Weight (%)

mean = SD
"p<.05, "p<.01, " p<.001



(N.m)

180 ~
120 S
) J ._
O _
=Y SIEPY
<Z1¥ 13> Right 180°/sec Extensor Peak Torque
(%)
120 -
80 A
40 A
O |
=P SE<PY

<71% 14> Right 180°/sec Extensor Peak Torque/ Body Weight
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120 ~
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=P SIE=PY,

<71¥ 15> Right 180°/sec Flexor Peak Torque/ Body Weight

(N.m) *
180 ~ |
120 A
60 -~
O _
PN S[E<PY

<1% 16> Right 180°/sec Flexor Peak Torque



(N.m)

180 ~
120 S
) J ._
O _
=Y SIEPY
<19 17> Left 180°/sec Extensor Peak Torque
(%)
120 -
80 A
) J .—
O |
=P SIE<PY;

<71% 18> Left 180°/sec Extensor Peak Torque/ Body Weight



(N.m)

180 -
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O _
2PN SIEPY
<1¥H 19> Left 180°/sec Flexor Peak Torque
(%)
120 -
80 A
40 A
O |
=P SIE<PY;

<1¥ 20> Left 180°/sec Flexor Peak Torque/ Body Weight



3) 554 ZATFH(300/sec) A A

sS5TEn e wE nigtE T2 S5 AT (3007sec) A A
T < 6>eA] AA S vhel

mhebE Fako) 5454 2A T (300°/sec) 4 A3, A™T Peak TQ
= Aol 70.55£13.94(N.m), H]dwreo]l 74.88E7.57(N.m) &
| v]7gd el vlal] 6.14% A Ve ew, =7 Peak TQ + Ao
104.95+20.44(N.m), 8]0l 114.13+111.56(N.m) &2 H7Fro] B]%
el vlsl 8.75% SHAl vErRou 7 BE SAX R folg ol
UEb A kgtth Al PT/BWE A0l 55.35£7.60(%), B4l
52.11+7.27(%) 2 7ol vg2d<tel vsl] 5.85% =A Yebton, =3
o PT/BWE Aol 82.61+13.53(%), HlgAdTo] 79.45111.04(%) =

gdatol Ml Bl 3.83% = UERR oW ¢ RE FAH R

o

_



<X 6> 558 ATH (300 /sec) 4 A}

Right Left
T AT NS ‘ P A ] A ¢ P
Extensor
Peak Torque 70.55+13.94 74.88+t7.57 —-1.013 .325 74.72+£15.19 72.81%+10.33 410 .685
(N.m)
Flexor
Peak Torque 104.95£20.44 114.13*11.56 —1.558 130 110.62*£18.37 111.28%£17.79 —.100 921
(N.m)
Extensor
Peak Torque/ 55.35*7.60 52.11x7.27 1.189 245 56.43%*6.01 54.29+8.15 .793 434
Body Weight (%)
Flexor
Peak Torque/ 82.61*x13.53 79.45%£11.04 705 487 84.38*t12.62 83.06%x14.37 .263 .795

Body Weight (%)

mean=™ SD
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<19 21> Right 300°/sec Extensor Peak Torque
(%)
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=P SIE<PY;

<1¥ 22> Right 300°/sec Extensor Peak Torque/ Body Weight



(N.m)

120
80 A
40 -

o -

& AF H| & A
o O <o O

<19 23> Right 300°/sec Flexor Peak Torque
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=P SIESPY

<1% 24> Right 300°/sec Flexor Peak Torque/ Body Weight



(N.m)
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O _
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<19 25> Left 300°/sec Extensor Peak Torque
(%)
120 -
80 A
) J .—
O |
=P SIE<PY;

<1% 26> Left 300°/sec Extensor Peak Torque/ Body Weight



(N.m)

120 -~
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<19 27> Left 300°/sec Flexor Peak Torque
(%)
120 -
80 A
40 A
O |
=P SIE<PY;

<19 28> Left 300°/sec Flexor Peak Torque/ Body Weight



13.38£2.89(score), BTl 14.14£2.91 (score
of W&l 5.68% =A uUErgemn, o HAAJMYGA T ATl
12.87+2.08 (score), U] 13.9912.62(score) & FAFTo] v G-I
of Bl&} 8.70% =A YEbt F &5 nE SAHCR {23 Aol e
A ek, e &k A - Sk A= Aol 7.47£1.90(score), W]
g2drol 7.62+2.38(score) & o] vl vlE] 2.01% A e

o FAAoR o atols yEhbA skt A A - Sk A g

N—
e
o
oz
gt
o
=
o
ox
gt

+ Aol 6.58+0.93(score), H]AGATO] 7.95%+2.44 (score) & A AT0]
B Ao B8] 20.82% A UYER oW, BEAAOZE Fo3 2olE H T

(p<.05). 289 ) - AN A F= AAFTo] 9.4212.43(score), H] A
Aol 10.27£2.66(score) 0.2 GAlgro] v AT BlE 9.05% A
Eltom & - St = FdTo] 9.64+1.78(score), HIAAA

e
0] 9.77£1.93(score) 0.2 Ad7o] v|FAT Hl8] 1.35% WA YEMS



Right Left
T A H] A A t D A H] A t D

Overall Stability
Index 13.38£2.89 14.14£2.91 —=.707 485 12.87£2.08 13.99£2.62 —-1.270 215
(score)

Anterior/posterior

Stability Index 7.47%11.90 7.62+2.38 —.184 .855 6.58+0.93 7.95+2.44 -2.110" .047
(score)

Medial/Lateral

Stability Index 9.42+2.43 10.27£2.66 —.898 377 9.64£1.78 9.77£1.93 —-.192 .849
(score)

mean = SD

"p<.05, “p<.01, " p<.001



{(score)

18 ~
12
6 -
0 _
=PY} H| 5 A
<% 29> Right Overall Stability Index
{(score)
18
12
6 ]
O -
et H| =&

<Z1¥ 30> Left Overall Stability Index



{(score)

12 1
8 -
4 J ._
0 _
=FS SE=PY,
<71% 31> Right Anterior/Posterior Stability Index
(score)
12
*
8 -
4 J
O |
=Py SIESPY

<1¥ 32> Left Anterior/Posterior Stability Index



{(score)

12 1
8 -
4 -
O _
=PS SE=PY,
<71% 33> Right Medial/Lateral Stability Index
(score)
12 A
8 -
4 -
0 |
et H| &= &F

<71% 34> Left Medial/Lateral Stability Index



=
IR TAL9] TEET A 4 3, Fo< A Afto]
97.69*=2.50(score), H] +4.03(score) &2 FAFro] Bl HA

o vld 0.89% =4 UeErFon, S-S Aol 91.00E10.19 (score),

oéd
02
4
o
©
o
o0
o

H Aol 89.88+11.54 (score) & AAbato] vl Aol Hld] 1.23% =7
vebsth AR FATel 99.9210.28 (score), B AT
99.12+1.87 (score) & o] vg4dwel vz 0.80% =4 WepstoH,
% g =075 g2l 99.23+2.77, H] 7 2ol

2] I gl 85.69+15.59 (score), H] 7 o]
86.941+16.84 (score) & o] Hlgdwrel vlal] 1.46% A ERRLTH
B oA ok ol yERA] kgt



< 8> FEET A Ay
T5 AATF(n=13) B AN (h=17) t D
Pain 97.69+2.50 96.82+4.03 .681 .501
(score)
S(ymptom 91.00£10.19 89.88+11.54 .276 .784
score)
Function, Daily Living g9 954008 99.12+1.87 1.754 .098
(score)
Function, Sport and
Recreational Activities 99.23*+2.77 95.00x8.10 2.005 .058
(score)
Quality Of Life 85.60+15.59 86.94+16.84 —.208 .837
(score)
mean*.SD
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<719 35> Pain
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<Z1% 37> Function, Daily Living
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<71¥ 38> Function, Sport and Recreational Activities
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<19 39> Quality Of Life



2. HEHAEA 23

2~ T =] -
sHEY e, v¥8eE ¥ F

o[\

o] 5o mXE FFH
Ast7] et tE s A S <3E9, 10>4 AAI S vpeb 2
Durbin—Watson< 2.328% YElS o™, ¥ 0.10]4 VIF= 10 7=
°ox YUY HFEFEs AFE A AI} 607/sec AAL
PT/BW (B=.677), 180%/sec == Peak TQ(B=.063)7} 57l&¢+5 &
STgn) gl SUksle Aoz YERg e, 1807/sec AW Peak
TQB=-.577), 607/sec =< PT/BW([B=-.096)7} H2rd55 52
HH|&o] F7tskeE Ao®E uErwrh Eg 253 AleE Edst A
60°/sec  AlFAL  PT/BW(Beta=1.130), 180°/sec A1A  Peak
TQBeta=-1.034), 607/sec == PT/BW (Beta=-.335), 180°
2 Peak TQ(Beta=.367) £ o= Uetytth 37PN Swsel 9
| E2wZsl AwEs AW Ee 79495 LR

o
Mz

ol



<GE 9> FSFTHAE] e AR
Al AFE HdAE F o gE
214 1573.53 4 393.38 28.777 .001™
2 355.41 26 13.67
A 1928.94 30

dj. R%(.794), p—value(.001), Durbin—Watson (2.328)

*p<.0b, "p<.01, ™ p<.001



<E 10> F5EuEdd s ths3 A4
Hl2F3F Al EFsHAT t ogE
b BFoA)
Peaf%;r/jfg/%fg;s%eight 677 078 1.130 8.707" 001
180 ° /sec Extensor _ 551 083 —1.034 —6.650"" 001
Peak Torque

Peak g‘?);q/j:/c I?Ii)l?;o\r?\feight =096 034 —.3395 —2.863" .008
180 " /sec Flexor 063 030 271 2.126" 044

Peak Torque

"p<.05, "p<.01, ™ p<.001
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T (55%), QAT (47%) 0.2 F/F3eFTE shA T o] Al 5 (2004)°] 20
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2 AFA  AE€¥E Knee injury and Osteoarthritis Outcome
Score (KOOS) AwA 9 A2 AEdH. F5 7lsH7E d9 AgH+=
SAET+= 548 HE<Q Knee injury and Osteoarthritis Outcome
Score (KOOS) ¢} 33 HEQl Modified Functional Index
Questionnaire (MFIQ) 7} Sl&=dl, 548 #H %<l KOOS+ UF& FFo dst
of Aol 4 A& Hrtste 54 =7EN AT-sEdd vF Ve

7Fs 7] olE tAa F87F Atk (Boonstra, A. M et al., 2008) 21 a1
oAk oA 7 ¥ AT dhAdAR! mtekE FAE] A AAC] dAE 29

sto] dAdAgRT EX 9 2 AEE 5 Y] diel AFEl

o] der] #4 F R P 9% vAE sS5IE8Ee] A
o] ARloZE ZF S Holl, A} #dsH E4F, 55, T
27} 9tk (Dellagrana, R. A. et al., 2015; George Vagenas & Blaine
Hoshizaki, 2007; Con Hrysomallis, 2007; ¢t %5, 2013). €@8]7] 4
7l Aol AlFa olEAl7= A7IFEY] Wl 28 Ee 2999
L3 A& wet A7) Aot AP, Ge7] 28 5S4 oA
o] ZEo] AVHe @B e ey & AN F5LEPE
tato]l  607/sec, 1807/sec ZH&melA At SARF S HAA,
3007/sec  ZATEHOAAE AP IARIFS HolH  gtv. o]+
Kobayashi 5(2013)°] 60°/sec, 180°/sech.t} ¢ & Zt&E
oo o & gl A" ¢ vy Rud APATeles tE
AE YEp T A3 5 (2014) ) o8t AHHS ARG FSA 8|7}
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1. vhghE =29 554 28 (607/sec) 4 A, A AT Peak TQE 4
o] HIA el HlE 4.15% SHA UERstew, =5 Peak TQ A4
7ol 6.71% SA dEtgoY 7 dE BE SAFORE {fod Apol= o
EbubA] okokth AH T PT/BWE Aol vl dwel vlsl] 17.01% =4
et om, SAH R Fo 2olE BATH(p<.001). =3 PT/BWE
Aol 19.76% =A dUERoew FAACE {Fost AolE HAY
(p<.01).

2. e F22 554 239 (180%/sec) w4 A, AW Peak TQE
Aodatol mAAdTel Hlsl 8.39% WA UErgoy BAHeR {3 A
o]+ UERGA 9gttl. F3T Peak TQE Aol 19.09% YA UES:
om FAACE Fogt Aol KA (p<.05). AAZE PT/BW+ H4
o] 7ol sl 5.93% FA UElHou, FAIFCR fog ztol=
UERUA] ekgtth. == PT/BW+ 4wl 7.49% =7 JYetwoy &
ARoZ fog ol YebA okt

3. mEtE F21o] 54 A FEH (300%/sec) 4 A, A AL Peak TQ
= AArgro] vl ATl HlE] 6.14% A UERG oW, #F3Z Peak TQ
= ATl 8.75% WA YErHoY F g BF FAFORE {osk A
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ABSTRACT

Effects of Marathon Runners’ Isokinetic muscle
function, balance ability and Pain on

H/Q Ratio of the Knee Joint

Yeom Jong Hun
Dept. of Health and Exercise Management
Graduate School of Lifetime Welfare

Sungshin University

In this study, 30 Marathon Runners were classified into 13 normal
group and 17 abnormal group according to the H/Q ratio range in
order to investigate the effect of Isokinetic Muscle Function, Balance
Ability, and Pain on the H/Q ratio of Marathon Runners. After
measuring, comparing and analyzing Isokinetic Muscle Function,
Balance Ability, and Pain, Multiple Regression Analysis was
conducted to identify the factors with the highest influence on H/Q

Ratio as follows.

1. As a result of Isokinetic Muscle Strength (60°/sec) analysis, The
Extensor Peak TQ was 4.15% lower in the normal group than in

the abnormal group, and the Flexor Peak TQ was 6.71% lower in



the normal group, and There was no significant difference in both.
Extensor PT/BW was 17.01% higher in the normal group than in
the abnormal group, and there was a statistically significant
difference (p<.001). Flexor PT/BW was 19.76% higher in the
normal group, and there was a statistically significant difference

(p<.01).

2. As a result of Isokinetic Muscle Power (180°/sec) analysis, the
Extensor Peak TQ was 8.39% lower in the normal group than in
the abnormal group, and there was no statistically significant
difference. The Peak TQ of the Flexor muscle was 19.09% lower
in the normal group, and there was a statistically significant
difference (p<.05). Extensor PT/BW was 5.93% higher in the
normal group than in the abnormal group, and Flexor PT/BW was
7.49% higher in the normal group, and There was no significant

difference in both.

3. As a result of Isokinetic Muscle Endurance (300°/sec) analysis,
The Extensor Peak TQ was 6.14% lower in the normal group than
in the abnormal group, and The Flexor Peak TQ was 8.75% lower
in the normal group, and There was no significant difference in
both. Extensor PT/BW was 5.85% higher in the normal group than
in the abnormal group, and Flexor PT/BW was 3.83% higher in the

normal group, and There was no significant difference in both.

4. As a result of the Balance Ability analysis, The Overall Stability

Index was 5.68% higher in the right foot normal group than in the



abnormal group, and 8.70% higher in the left foot normal group,
and There was no significant difference in both. The
Anterior/Posterior Stability Index was 2.01% lower in the right foot
normal group than in the abnormal group, and there was no
significant difference. The left foot was 20.82% lower in the normal
group, and there was a statistically significant difference (p<.05). In
terms of Medial/Lateral Stability Index, the right foot normal group
was 9.05% lower than the abnormal group, and the left foot normal
group was 1.35% lower, and there was no significant difference in

both.

5. As a result of analysis of Knee Pain, Pain was 0.89% higher in
the normal group than in the abnormal group, Symptoms were
1.23% higher in the normal group, Daily Living Functions were
0.80% higher in the normal group, Sport and Recreational Activities
Functions were 4.26% higher in the normal group. The Quality of
Life was 1.46% lower in the normal group. There were no

significant differences in all.

6. As a result of Multiple Regression Analysis, the factors highly
correlated with the H/Q Ratio were in the order of 607/sec
Extensor PT/BW, 180°%/sec Extensor Peak TQ, 607/sec Flexor
PT/BW, and 180°/sec Flexor Peak TQ.

Combining the above results, the normal H/Q ratio group showed
high Muscle Strength Extensor, Flexor PT/BW, Muscle Power

Extensor, Flexor PT/BW, Muscular Endurance Extensor, and Flexor



PT/BW Isokinetic Muscle Function. It was found that the Balancing
Ability was high, such as the Overall Stability Index, the
Anterior/Posterior Stability Index, and the Medial/Leteral Stability
Index. In particular, the factor most affecting the H/Q ratio was the
Muscle Strength Extensor PT/BW, followed by Muscle Power
Extensor Peak TQ, Muscle Strength Flexor PT/BW, and Muscle
Power Flexor Peak TQ. Therefore, it is thought that training for
Muscle Strength and Muscle Power 1improvement rather than
Muscular Endurance training for Marathon Runners has a positive
effect on the H/Q ratio and will help prevent and improve Kknee

injuries.
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