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Isikinetic evaluation of the knee flexors and extensors on muscle strength
in 100 men and women aged 21 - 68yr

Nam, Hyoung Chun, R.P.T.

Dept, of Physical Therapy, Korea University An Am Hospital, Seoul, Korea

-ABSTRACT-

The purpose of the present study was to the investigate the effect of aging in men and women on muscle strength of
knee extensor and flexors by using the cybex 6000 isokinetic dynamometer,

A fotal of 100 volunteers participated in this study and were divided into five groups according to their chronological age
as follows: 20s, 30s, 40s, 50s, 60s, 10 men and 10 women in each decade respectively, Isokinetic(60° - s-1) knee extensor
and flexor peak torque, peak torque to body weight ratio, opposing muscles{flexor/extensor) peak torque ratio, deficit of
peak torque between dominant and non-dominant were measured,

The results obtained were as follows :

1) In men, While the aged increased, the peak torque of the knee flexor and extensor statistically sig nificant decreased
in the dominant and non-dominant side,

2) In women, Statistically significant difference of knee extensor peak torque was found as the aged increased in the
dominant and non-dominant side, but significant difference of knee flexor peak torque did not that.

3) In men, No significant difference in the peak torque of knee flexor to body weight ratio was found as the aged
increased in the non-dominant side, but statistically significant difference in the peak torque of knee flexor to body
weight ratio was found as the aged increased in the dominant side.

4) In women, No significant difference in the peak torque of knee flexor to body weight ratio was found as the aged
increased in the dominant side, but statistically significant difference in the peak torque of knee flexor to body weight
ratio was found as the aged increased in the non-dominant side,
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5) In men and women, While the aged increased, statistically significant difference was found the dominant and non-
dominant side in the peak torque of knee extensor to body weight ratio,
6) Peak torque of hamstring to quadriceps ratio of dominant and non-dominant side in men and women were not

significantly different as the age increases,

7) Mean deficit of peak torque between dominant and non-dominant side in men and women were not significantly

different as the age increases,

From these results we conclude a proper exercise program is need before 50s decade to preserve in muscle strength of

knee flexors and extensors,

Key Words: Isokinetic evaluation; Hamstrings/Quadriceps ratio; Peak torque.
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Table 1. Physical characteristics of subjects.

26(r By )N=10 Xu(a-9yN=10 4(A0-8ym)N=10 Su(5- By )N =10 Ss(F By} =10

M Agely) 61435 81208 HM6L28 SMIL2% 66 £3B
Weghtlkg)55 £ 140 T2l £ 135 MB£746 T+ 689+ 88
W oApln) D422 X¥422% 468124 M7 #2480 654t 4l
Weight(kg)37 100 14110 SB1+76 %2480 %070

Values are means+SD, N:noof subjcts, M:Man, W;Women
2. 27 L ug

ZA 2 100 9] gaAe disle] &4 £E7
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Lumex, N. Y, USA)E AH8-3t 45 €39 Ads
Z2odid 288 259
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AE NE BAHE dAIsgh € 97eME dominant
sde® T & 9 FE gol AHSdte B 2¥o] g
gz diga 2 244 fg@3xs Hogxges
AASER Ay goA 7Igsd Hdg L5 fE
st &4 & AAET, #¢ AEH 2 FA4A sy
FAol B2 $Y BAE AAsY F2EFA F¥Hol #
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3. 34 ¥

2 4794 dE A8 #5548 ¥ SPSS 754A
/PC+E ol&8to BA Asidod, FPddE 7 A
HFATY Aol FAHLE HFsy] Hsted Y¥ W
ZFEH(me way ANOVA)2.2 54 AHelsigon oy
¥ 2452 A fAE Zolst vehd At ARUF
(Post-hoc) 2.2 Scheffe W& ol 43tk RE §AAZ
A Fo5EL a=0062 4BSA

m2 %

1. €34 325 A2 #H4+8 (Peak Torque)
Table 2. Peak Torque of Knee Flexor and Extensor,

€349 239 AU+ ¥ A E(20-30-40-50-
60tl) 2 DEol M 1052423 1ft-lbs, 911124 1ft-Ibs, 968+
185ft-lbs, 873421 4ft-lbs, 704+21 4ft-sT 27} vpelyte
o NZo| Al 9051183ft-lbs, 81.8:+21.2ft-lbs, 91.9+11.2ft-
Ibs, 77.3:188ft-lbs, 632+191ft-hs2 Zzb vrelyith $H4
Az DEME 493:+£194ft-bs, 499+113ft-lbs, 426+
11.8ft-lbs, 418%149ft-lbs, 375+932¢t- s EItOD N
FolME 463+129ft-1bs, 420%150ft-1bs, 38.1+103ft-Ibs,
399:+132ft-Ibs, 304£916t-bsT ZHzt UERth g B
F DEo] NBRRY m%oH, Aol g aah yst
o @A ¥ DSk NojAl a9l wstel) wel §AHL
E RAe Z2E BYLH(P.05) 53] DE 20s-
60s(P=0022) ol NE& 20s-60s({P=0034), 40s-60s(P=0,023)
oM BAHLE oA #Hide o2 vegd 9
A2 A¥E Do NejA d#e] wisje] wal #Asge
U BAHLE fstAE ¥heHTable 2).

E3E9 Mo Ay FA A8 (20-30-40-50-
600} 2 DZAE 200014056 -1bs, 1707+247Ht-lbs, 1779
+353ft-Tbs, 15714227ft-1bs, 113242408t - e 242t e}
WO NZo|ME 1837+370ft-lbs, 158931 91t-bs, 1631
+:36.26t-bs, 1474:£227ft-Ibs, 1054-£282¢t-1bs® 7+t vhet
goh, 88 oA DEME 107.7+2401t-lbs, 960+
21.3ft-Ibs, 903:£208ft-lbs, 868:£297ft-lbs, 723+ 145/t -1beE
Vel on NZo|M08742256-bs, 87.7+232ft-Ibs, 801
£198ft-Ibs, 8021304ft-1bs, 6111281t-1hs® 77} Vel
i} ge] EF DFo] NERT %3ton Aol Z7gd
wel st $Ale] A4 DY NefA g3 wdto] ot
BAALE frefd F2E BYOoW(P005) 53] DE
20s-60s(P=0000), 30s-60s(P=0004), 40s-60s(P=0001),

Age ANOVA Post-hoc
(1) 3s(I) 4s(D) Ss(¥) 6s(M) MssD F P
M D 1062+23]1 911+241 9%8%185 8731214 704+214 901632395 3517 014 I-*
Knee- N  905%183 818+212 919%112 773%188 632£191  8084+2023 4144 006 I-WI-V*
Flexor W D 483+194 499+113 4261118 418+149 3754932 4362+1388 1111 363
N 4631129 4204150 3B8Ii1£103 309+132 044916 394+1294 225 (078
* *
D 20004405 17071247 17794353 15711227 113214240 16378+4116 11306 (00 é :g“ll\ll::g*
Knee- M [-VI% V¥
Extens N 18371370 1589319 16314362 14741227 10544282 1517014011 838 (0 I-*
or W D 10771240 960+£213 903+208 8681297 7231145 9062 £2465 3272 019 I-v*
N  987x25 877+232 801X198 802 +304 6L1%129 8156+2491 3708 011 I-w*
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50s-60s(P=0.047)e] A N& 20s-60s(P=0.000), 30s-
60s(P =0013), 40s-60s(P=0006)o1A FAHLE Rl
Zase Ao Jeigdh o9 Ak D NAA ¢
gl vigle we EAdoz festA Zasgon
(P<005) £3] DY NEF 20s-60s(P=0026, P=0015))°l
A BARLE fY8A Zasie oz Jeidth B¢
gt 223 AZ9A DY NEF 4007} 3B g ¥
ko BFAALZE §% zhole §UAh(Table 2).

2. A4 F23 A2 Ao i -y
(Peak Torque Body Weight Ratio)

3 29 AFd dg HYLHuls 9 d9F
4 (20-30-40-50-60t1) & DE A= 1402%, 127.2%,
1299%, 1233%, 1024%2 z}z} Jelgton NZoA s
1199%, 1137%, 1233%, 1095%, R29%& Z+zt eby)
W dal= DERAME 922%, 795%, 736%, 732%,
843%2 UEIREOD N-DEAME 870%. 698%. 661%.
712%, 523%% 247 vEebgch gol 25 DFo| NEHU)
oo, 3ol Frhgel atel Rich @A %3¢ Dol
A odAE NelA dEe wslel get FARLE fofF
HAE HYo o (P05 B3] 20s-60s(P=0062, P=0016)
Ao EAHR fo3A #Ase OB JET o
A NolM ajzbz DelA 339 wdsjo] we} ZAsg
oy FARLE festAE FUth T A DS NE

= 4057} 30sBT Thh EYoU FAYOEE f94E 3
ol A (Table 3).

oA A AFd g Hurdele @A d¥
¥ (20-30-40-50-600]) 2 DEAME 2661%, 2405%,
2386%, 2262%, 1657%2 77 Jebgew NZdxM:
2456%. 2188%, 2179%. 2122%, 1538%% Ztzt eyt
BB A= DEBAME 1802%, 1612%, 1575%, 1434%,
1192%2 Jeldon NEZOME 1731%, 1470%, 1398%,
1315%, 10212 7+z} yepytch g 25 DFo] NFEG
Fokon, ddo| Fsigtdl ol Witk We] EF Dot
NolA ARl dale] wel FAXOE FA¥ ZHAE B
A oHP(0.05). BAE D% NolA 20s-60s(P=0.000,
P=0,000), 30s-60s(P=0006, P=0018), 40s-60s(P=0008,
P=0020), 50s-60s(P=0042, P=0043)l" EA A2 &
A5lA ZAasts A2 Ueitod, aE DM E 20s-
50s(P=0.038), 20s-60s(P=0.000)%]4, NelAx& 20s-
60s(P=0000), 30s-60s(P=0046)0l4 ztz} A HOE &
osA 2Aste Ao g YelgtHTable 3).

3. ¥4 A2 Al o 229
2|2 9] ¥](H/Q Ratio)
¢¥Y A2 HA$HA UY 229 Ho$AY v

= ga 98E(20-30-40-50-60t]) 2 DEJA = 525%,
53.3%, 54.4%, 544%, 604%2 77t Vet ow NEdA =

Table 3. Peak Torque of Knee Flexor and Extensor to Body Weight Ratio(%).

Age ANOVA  Post-hoc
20s (I) 30s () 40s(I) 50s(N) 60s (VD) M+SD F P
o D M02£252 12724302 12094271 1834186 10244322 1240022886 2625 047 I-VI*
Knee- N 11994148 11374287 1233+171 1005+182 9294329 1118642493 2555 052
Flxor | D Q2U8 T795+156 7364215 732+717 643+131 T6ME23E7 2124 093
N 8704242 6984185 6614202 7124253 523+153 692842308 3477 015  I-VI*
D 26614412 2405+398 2386:+483 2262+335 1657+414 2274245194 8272 000 L1 -u
y D 2014412 2052308 2BEH483 262435 16574414 2724514 8272 000 b oL o
Kneew N 24564386 21884415 21794414 21224303 1538+439 200664883 7224 000 - 0-v*
Extens I-v*N-v*
or D 18925425 1612153 15754386 1434236 11924248 1541023744 6963 000 I-N%I-V*
N 1731+385 14704216 1398+370 1315+251 10214288 13870£3767 6906 000 I-VI*I-VI*

Values are means#+SD(%), M:Man, W:Women, D:Dominant side, N;Non-dominant side, . * ; P<0.05
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488%, 515%, 574%, 522%, 537%%. 7zt Jepgct 89
A= DEAME 446%, 489%, 469%, 508%, 512%2
Uelton NEAE 467%, 476%, 493%, 537%, 48.7%
2 Ztz} JEist do 25 DY N7H d&o] Z713t

g gda F7hee S BYoY EAFoE §o%
AolE YA GAE 40s9lM N7t DB &gton, ox
= 20s, 40s, S0s0] A N7} DB} A Vel (Table 4),

Table 4. Peak Torque of Hamstring to Quadriceps Ratio(H/Q Ratio)

Age ANOVA
20s 30s 40s 50s 60s M+SD F P
M D  525%£733 533%1355 5444838 5444860 604+951 55004973 1032 401
H/Q N 488+637 ©515%1422 5744983 522+112 537+146 5398+1076 1954 401
ratio W D  446%114 4894925 469+874 508+123 5124586 4848+971 795 53
N 4674980 476+122 4931163 537k146 4871934 492011246 451 amn

Values are means+SD(%), M : Man, W ; Women, D ;

4. €34 22H A2 F+ o] 9 1)

29 A5 Adeul Hle g 9% E(20-30-40-
50-60t]) 2 1361+978%, 11.1+188%, 300+185%, 105
*+136%, 108+£9.79%°19, A+ 7.701136%, 810t
927%, 8.70£577%, 6501£519%, 990+£107%% byttt
gy 25 d9 WidEs EAHOE {97 Aolr} ¢
Aok G2 209 30s7F koW, Azl BE dFd)

Dominant side, N , Non-dominant side,

oA 10%7} 5 o] TH Table 5).

A2 ¢ ARLHug ve g4 d%8(20-30-40-
50-60th) 2= 340+245%, 12.0+175%, 8.30+187%, 180+
232%, 187+207%°1H, AR+ 8401£715%, 9.00+102%,
1224853%, 850+£820%, 162+134%2 debygc
B A% wislde FAAHLE {98 Aozt i
@A 3059 60slAM, AR 40s9) 60sol A=A UGt
T} Table 5).

Table 5, Mean Deficit of Peak Torque between Dominant and Non-Dominant Side

Age ANOVA
20s 30s 40s 50s 60s M#+SD F P
Knee- M 1364978  11.1+188 300+185 105f136 108%979 980+1451 142 568
Flexor W 770136 81048927 8701577 6504519 9904107 884+2116 175 950
Knee- M 340+245 120%175 830%187 180232 1874207 8181914 1046 394
Extensor W 8404715 900+102 1224853 850+820 162+134 1086+98 1186 330

Values are means+SD(%),
=y

2ol FYL YYE 2% EE 2
Lok, Macdonugall(1980)-& —:La—e— Fel
B4 244 A2, 22502 skl vy, WPl
ZAUTHL A9t FRAMB)E AA71e] 2L 204
A%7k Hehelst 300 £URE 23s) FFA0 s 4
S Adstel OAIAE olLBE FAE 45U

e rlr

M ! Man, W . Women,

Ho

dolus] AZate, oje I AFE Hde AT,
ENAY AYETE 7HAsld WAILE, HARREL €
AANEE FF715E BASA Astdrr ojobr]sgich

il

Murrary(1980) £5 20-354|914 7433 e] &gt B
23
Johnson(1982)& Cybex& o] 438td dHwzle] oj& 2

g3 £A 7Y WAL AT gl g2 JLF FHL
AN 289 Aoje gov ZATHY Fole gt
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g8 A 2684 W 10089 3 323 429 28 g $44 Yt

2 gtk

19600 Fytel 44 Jlde] Tdoldl #4F 54
A 713t N EEA B R 2E2 oA A
B9 grt AF #eoA da] olgHglon, i Fod
<9 371 W suz de] APET Sl YAl
44 Euste 28E $Y(torque) 22 EAIEY, ©
= F=2 foot-pound(ft-bs) & AHE-#ch AF L 73R
2L EHE FEFAAM HE 2 A8 HA Y (peak
torque) o] 2tstn o]& thA&e] Y(HULH)LE 43
sl

2AToN e¥d 229 HALHXE Do NojA &
As gE Wil i EAHCE $o8 A HY
oo (PO0), ARE ZAE FYoY EAHLE fo3)
A EA/THPX005), B DE 60s7F 20s 2T N 60s7}
s\ 40sB0t FAACE fodhA Pgarde RozZ e
Wk A2 HYSsEAEEY EF DY NolA d3e
F7td wa EAHOZ g ZAAE HATHP005).
gA D= 60s7} 20s, 30s40s, 50sE.0H N 60s7F 20s, 30s.
40sEt FAHLE FostA Wsker, o& Dt NEF
60s7F 20sB.CH Fo3kA Wtk ol AAB(1987), &%
5(1990) Sol A& Frlo] wal Zat oy 4
ga02 {of Aolrt gidrhe AAME 2F Ao
€ BYTh 98 FAE(1988)F 3 (1984) P A
o 229 HUSYAE 00FE EAHOZ fosiA
ZA 93 AT Akima(2001)E FY BF Aol
T 4057t 20sBT} F2L 6057) 20sBT EAFHOE 9
A Rty dte £ A7 YAEHE By A8
(1988) 2 Hu A A 30s7t 2s80} =474 o
& YUY YLV £ drdMe $A 223 A2
D& N EF 4057} 0BT} ohd ko FAFHZE
Fad Aol T} 1980-1990dd] =2 vjs HZ
=EAM e A% Al 229 Ho$gA 34 v
gon B A1E £A9(19%)7 Akima(2001)9] 439}
= HKEAAL ol AF, Y, A%, AF 2 289
olo A et Ay 4 gl

AF3 AR FA= 99 AFT 89 2%
A £ de (3d2Y)E 2aie, A3 (pound)s] o
& HA YA (ft-1os) & YL E(PT/BwtX100=%)% ¥
Al gk

£ dFdA £33 29 AF) dE Jysgus

gy BF DFo] NEEG £t00, A3 714
2 dstch dAbe DAlA A= NojA |3 dijd o
2 BAHOE Fo¥ ZAE BYOo(PO05) YW BF
60s7F 20s8.0h fol8hA Wtk A2 Y B¥ DY N
oM dFe Wl wel FAHOE {F FAE B
tH{PC005). A= D9} Nol A 60s7} 20s, 30s, 40s, S0sB.TH
dz2le DE 50s9 60s7F 20sBth N 60s7} 20s, 30sETh
fgA Zade Aoz Jeygt ol H3E(1987),
F55(1990)7 4% F7to] @& fo@ zolst §iA
g dAde Zolg Holu, M &(1988)0] YUY BF
W0sH 8 FAA2E R Faddoe FEAs ¢
Agd. $49(19%6) Z2o1A 40s7h 30s Bh £47}
02 Ao, £ dFAMT d& D} NEF 4057
0sEoh T EROU FAHCEZE FoF Aole AN
o S2HAA 40s7h 0BT} 47 & AL 4059 S
AgNEoA 2= A7 AgelA §EFY Fo|oA
vehd A3 dfeld € 5 9l

299 F52¢ HE&H A2 FE2A dEAED
9 ¢S (H/Q retio)o] tid Hrhe B $48 289
T8y wEAZ(E7E)E FFd: o =88 25
Atk & %9 BAYAY ¢E2 &5 YA &2
Aol &A% 7ALE 7%y wong 2o % A9

A A, 4, 855 AMNEER, YT 48 =
Aojuel gatad & gled FA4Ae ASA 43-90%71=
e =gt H 288 AL 244 o
HAFFZ9] 60%9] S+8& 233

& 4794 £3d A2 Aol g 29
g3l v gy Dot N7t d3o] F71ge] wiet 3
Moy FAAHCE {AF Aok UL (PYH®),
GAE 40014l N7F DEG 29108, o= 20s, 405, 50s
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