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< Abstract >

The isometric torque of the elbow flexor and extensor muscles were measured for 6 seconds at a joint angle
of 90°, in 10 normal subjects (control group) and 10 hemiplegic subjects(patient group), using the Cybex
NORMTM System.

The peak torque, the time to peak torque were measured for each exercise. In addition, heart rate and blood
pressure were recorded simultaneously at rest and immediately following exercise completion at 1 and 3
minutes.

Statistical analysis was performed using SPSS 8.0 for Windows software and mean and standard deviations
were calculated.

The results are as follows.

1) In the patient involved group, the isometric values for flexors and extensors were significantly lower than

in the normal nondominant group(p < .05).
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2) The extensor to flexor strength ratio in the isometric mode was 121.0% in the patient involved group

compared with 78.7%in the normal nondominant group, a significant difference(p <.05).
3) The mean increment ratio was increased 19.0% for systolic blood pressure and 25.2% for disatolic blood

pressure in the patient group.

4) The mean increment ratio was increased 36.0% heart rate in the patient group.
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Characteristics Normal group Patient group
Age(yrs) 51.2+£4.6 52.614.5
Height(cm) 163.3+6.1 165.7£5.0
Weight (kg) 65.6+8.2 69.3+6.5

Values are given as mean+S.D
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¥ 2. Comparison of Isometric Test Between Normal Dominant and Patient Uninvolved

Nox:mal Pfatlents Pvalue
dominant uninvolved
Extensor
Peak torque(ft-Ibs) 204449 196+ 49 0.718
Time to peak torque(sec) 0.9+0.2 1.1+ 0.3 0.084
Flexor
Peak torque(ft-lbs) 25.2+6.2 22.6x 5.3 0.327
Time to peak torque(sec) 1.0+0.2 1.1+ 0.2 0.369
E/F Ratio(%) 81.4+5.7 87.0+12.9 0.221
Values are given as Mean+S.D E/F Ratio : Ratio of Extensor/Flexor Peak Torque(%)
2. HAE H|RAZT BXE #Fe SHAY T FHe] AAITo] 1420l EF, IIHTE Y
238A T A Sl 1,12, BAT #F0] 1.3207h 2F
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t-test® AT A3} A v S 20] vle) BAE B
el 2329 AA2el Hol $YA7} Kelshl dgro
o 232 Ui A2 SAUAME FelR Hol7k
AATKE 3).

e

X 3. Comparison of Isometric Test Between Normal Dominant and Patient Uninvolved

Norrqal Patients t-value
nondominant involved
Extensor
Peak torque(ft-1bs) 17.943.3 14.6+3.5 2.174*
Time to peak torque(sec) 1.0+£0.1 1.4+0.3 -3.100**
Flexor
Peak torque(ft-lbs) 23.1+£5.3 12.4+3.8 5.158**
Time to peak torque(sec) 1.1£0.2 1.310.2 -3.016**
E/F Ratio(%) 78.7£9.3 121.0+14.1 -7.934**
*p(.05 *p<.01
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E 4. Comparison of Isometric Test Between Normal Nondominant and Patient Uninvolved

Nox:mal P?tients P-value
dominant uninvolved
Extensor
Peak torque(ft-lbs) 17.9+3.3 19.6+ 4.9 0.374
Time to peaktorque(sec) 1.0£0.1 1.1+ 0.3 0.219
* Flexor
Peak torque(ft-lbs) 23.1+5.3 226t 5.3 0.835
Time to peak torque(sec) 1.1+£0.2 1.1+ 0.2 1.000
E/F Ratio(%) 78.7+£9.3 87.0£129 0.115
4. Expe| HEn &9 SZHA} F2ME FT A T4 YA A Fe] 22.6ft-
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A =3t} aelz 2520 AP AH2 2Yvle A
Zo] 87.0%, $Zo] 121.0%2 FA@ o]z}t UATH
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F 5. Comparison of Isometric Test Between Uninvolved and Involved in Patients Group

Patients Group Uninvolved Involved t-value

Extensor

Peak torque(ft-lbs) 19.6+ 4.9 146+ 3.5 2.624*

Time to peak torque(sec) 1.1+ 0.3 14+ 0.3 -2.185*
Flexor

Peak torque(ft-lbs) 226+ 5.3 12.4+ 3.8 4.959**

Time to peak torque(sec) 1.1+ 0.2 1.3+ 0.2 -2.595*
E/F Ratio(%) 87.0+12.9 121.0£14.1 -5.637**
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TEAFe TS BT 17.5%, AT 19.0%=
#ste] 2718 Rgo ¥ a0 o4 it
(P ) .05).

TEAFERY 18 ARFy AT ¢S
129 AmmHg, A9 4L 139.2mmHg ©lH L,

13 233 Z71ee AT 5.9%, ¥ATY g2
5.7%9 8% 2718 Bov ¥ 1530 fA4L @l
Ak (P ) .05). 3% AHFTe FHAF EGL
124 5mmHg, AT 132.8mmHg oIttt ¥ 1§ &
= 3% AAZde tFAle] gz I EHUTKEH 6).

E 6. Comparison of Systolic Blood Pressure Before and After Testing Between Normal and Patients Group

Pretest Immediate 1Minute 3Minute
Normal 122.4+9.8 143.7£11.5 129.4+9.0 124.51+9.6
(17.5+5.2) (5.94+5.6) (1.8+4.5)
Patients 131.8+6.6 156.6+£8.4 139.2+7.1 132.8+7.1
(19.0+5.0) (5.7+3.8) (0.8+2.2)
P-value 0.516 0.903 0.519

Parentheses are Means and S.D of increment ratio(%)

6. Matxnt Xl oj2ty| Eeld|w
BTz Bk &84, LFAE, 1%, 384H3F
o] o]ky] "<t vl g Lot 7] H3le] EYEE ttest
£ dgisie] dolugich AT fxlFe] oey] ¥
g}, AT HA g2 82.4mmHg, #Alwel Y
€ 90.4mmHgol9d. A4 &5 F 8¢
97 4mmHg, 2129 9k 113.2mmHg °lH 3, &
SR Z7he& AT 16.8%, BAT 25.2%% ¥

stel Z71E Bgovt 5 1§ fol4e AP
.05).

SEAFZEY 1¥ AAFY AT Y42
85.8mmHg, AF7Y] 89S 96.7mmHg °IH 3, 18
AT ZEL AATE 4.6%, BAT T.1%2 Y
9] 718 Bglovt o3-S aickP ) .05). 3&E 7
3ol AT d2 83.5mmHg, A 93.2mmHg
olgtt. F I1F 25 3% AT Al Ao
2 I EHJKE 7).

F# 7. Comparison of Diastolic Blood Pressure Before and After Testing Between Normal and Patients Group

Pretest Immediate 1Minute 3Minute
Normal 824174 97.4+10.7 85.8+5.6 83.5+54
(16.8+14.1) (4.6+8.2) (1.8:£8.1)
Patients 90.4+7.8 113.2+11.7 96.7+£7.2 93.2+7.8
(25.2+£8.4) (7.1+£4.4) (3.2+3.1)

P-value 0.121 0.411 0.626

e gATe] 254, £54%, 1%, 3249
Fo At v 2 E golry] 95l EYRE t-testE
AaPsle] golu gttt AT gl vk, F4
T A Autee £9 67.13), ga2e] Autre B
T 64.93)010t}, AT EEAFE Auee 29911
3], A Adtee B 90.43l019 2, +E3 39
Z7Hee AT 36.2%, BAT 36.0% 2 T7HE B

o} 5 g3 #o42 YUATHP ) .05). +EAHF
ZXE 18 AAFY 42 Ak £ 7288, €
Aze] Autre 69.63101% 2, 1€ AAFY F7ted
BT 8.5%, VAT 1.2%9 5718 HIov + 1§
o] o1& AATHP ) .05).

3% B FET e 68.23], BAL 66.4
Aok F 2§ 3¢ AFAFele A AdrE
B E3ATKE 8).
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¥ 8. Comparison of Heart Rate Before and After Testing Between Normal and Patients Group

Pretest Immediate 1Minute 3Minute

Normal 67.1+£5.0 91.1+6.4 72.8+6.7 68.2+4.3

(36.2+11.7) (8.5+5.7) (1.9+5.8)

Patients 64.91+2.8 90.4%5.2 69.6+3.9 66.4+2.9

(36.0£14.9) (7.2+3.9) (2.3£2.7)

P-value 0.966 0.573 0.814

8. HARI BXZ 27o| 2SH Helo| gt & A8l BIEL t-test A 3te] Yolugich, FHT
Xz 182 324nE $£57| dYu|n 3 fATIN 2FAFE, 1EAHRF FE5718UE v

3 A} ROl 2lol7k AN LK .05), 3278 HF &
A2 BAxE Zhzte] L%A gl Y@t S A ke frel @ Aolzt YT (P) L05)(E 9)2KE10).
T, 18, 38A#AFe £37] dshe] WstE doliy)

¥ 9. Comparison of Systolic Blood Pressure Before and After Testing in Normal Group

Normal Group Immediate 1Minute 3Minute
Mean+SD 143.7£11.5 129.4+£9.0 124.5+9.6
t-value -10.893** -3.389** -1.197

F 10. Comparison of Systolic Blood Pressure Before and After Testing in Patients Group

Patients Group Immediate 1Minute 3Minute
Mean=+SD 156.6+8.4 139.2+7.1 132.8+7.1
t-value g -12.750** -4.772** -1.103
9, MATT #xlE ztzte] RFH AMutgol st SHE ttestS AP
2= X& 18 38Z0% Aetgd|w B3T3 AT ZAztelN 283 F, 1833F A4

F& vl 23} frl @ Aol7t AR HP(.05), 3%
AT BT Zzte] £FA Aol g 253 AE Aviredke fel@ Aelzt YAHP) .05)<E
T 18, 3EATE Auks wWskE dolry] g o 1DZKE 12).

# 11. Comparison of Heart Rate Before and After Testing in Normal Group

Normal Group Immediate 1Minute 3Minute
Mean*SD 91.1£6.4 72.8+6.7 68.2+4.3
t-value -11.190** -4.741** -0.919

H 12. Comparison of Heart Rate Before and After Testing in Patients Group

Patients Group Immediate 1Minute 3Minute
Mean+SD 90.4+5.2 69.6+3.9 66.4+2.9
t-value -14.292** -5.752** -2.666
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