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Effects of Robot-assisted Gait Therapy on Locomotor Recovery in Stroke Patients
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Objective: To investigate the effects of robot-assisted gait
therapy on locomotor recovery in hemiparetic patients after
stroke.

Method: Twenty five stroke patients were randomly divided
into 2 groups. Robotic training group received 30 minutes
of robot-assisted gait therapy, 3 times a week for 4 weeks,
while control group received conventional gait training with
same duration and frequency as robotic group. Outcome was
measured using Motricity index, Fugl-Meyer assessment
(FMA), function ambulation category, modified motor as-
sessment scale, 10-meter gait speed, isometric torque,
Ashworth scale, gait analysis, body tissue composition, and
Beck’s depression inventory (BDI).

Results: Robotic training group showed significant improve-
ment in motor functions measured by Motricity Index, FMA,
10-meter gait speed, isometric torque of hip compared with
the baseline and with those of control group. Ashworth scale
of hip, BDI, and muscle mass showed significantly greater
improvement in robotic training group than control group.
In gait analysis, stride length of unaffected leg demonstrated
significant improvement in robotic training group (p <0.05).
Conclusion: The robot-assisted gait therapy with body
weight-support is considered to facilitate locomotor recovery
of the hemiparetic stroke patient. (J Korean Acad Rehab
Med 2008; 32: 258-266)
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Fig. 1. Robot-assisted gait training using Lokomat™.
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A2 w8 AA, AA AA, AAIZETA (body v 94AEEAY] S Y A xol vt 0~100% 7
tissue composition) A}, $-2F 7171 B RYEA AL = A A Z H 7} modified Barthel index (MBS ©]-&3}%
= AN 5715 A A 28 = S ok 37 AAE shA Y a9, s34 9 S| 7

o] 1~1007 AAIZ 7} motricity index (MI), 3}A] &3 A5ol upg} 1~52 FE}o] 713 Ashworth scales ©]
9] sl EiA uwlel 0~34% AAZ 78 Fugl-Meyer g319ich. A 2274 AAHE Inbody720® (Biospace Co.

assessment (FMA), % 7|5l gt #H7l & A2 RLES Ltd, Seoul, Korea)s o] -&3to] AlF, &, AAHS &
Al Jsla 0~36% 74] A2 % 7}8F modified motor assessment 391 3L Beck’s depression inventory & AF-8-3to] -5 A}
scale (MMAS), 5.0 A Zj0] o8 Aol Wz 0~52  AHAE AAesdeh 22l o] Aol e 4
FHE3to] 3713t functional ambulation category (FAC), Loco- Vicon 612 motion analysis system™ (Oxford Metrics Ltd, Oxford,
mat” driven gait orthosis7} ZHF3L &= A ZEaH0 G UK)S A, Eﬁg—‘?‘ﬁ S AAsle] B3P A FTES AR
2% 524§ Gsometric torque), BAGNA 10meter & ok 7 ol A ¥ Ao Ho} Avel #H 2 Y
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Table 1. Characteristics of Patients in Robotic Training and Control :9: = ; /L ];]H} BGCHE /:4— ?: ]]ﬂ 4] ;—2]
Group © 5% o, IF B, 244 E4 5 AL A7 E
sfetelgln, X 2ol W3 VEES 2Asg
Group (n Robotic group (17) Control group (8 N N o
P group (17) grouwp (© £ Folld ¥4 A, ¥ 459k F2 B2 149 Foll A
e %) s o P AR 2] kel otk A& 2 Sl Komogorov-
Female (%) . . . = . =
ﬂ/loﬂ—’“o AFEE o AR K
Age, mean (years)* 48.8+15.4 54.8416.4 Sm;rnoz tCStE# ! jjeo wE s AR
Diagnosis Infarct=12; Infarct=6; o == A 7 AE vlast] 9 °H independent t-test
Hemorrhage=5 Hemorrhage=2 E Agsslon 7 FollA 3 A Hrieh #4 AF
Affected side Right=9; Left=8 Right=4; Left=4 1NE F9] HALE vl2sl7] 93l paired t-test with Bon-
Duration (months)* ~ 21.6+22.8 28.5+12.1 ferroni’s correctionS AA-&slolth. 7 Foll A Fel A =
*Values are meantstandard deviation. =4 A3 1Y 39 Hut Ao ZE AlAbslo] 2 7|7
Admitted to the study
(n=34)
Robotic group Control group
(n=17) (n=17) 9 refused to
| —— participate
ROb(?]t':ﬂ %ou P Before intervention ConErno=I 8g)roup
Received clinical assessment=17 Received clinical assessment=8
Received gait analysis=17 Received gait analysis=7
| |
ROb(?]t':i g;ou P After intervention ConErno=I 89)roup
Received clinical assessment=17 Received clinical assessment=8
Received gait analysis=13 Received gait analysis=7
1 drop-outs +——— |
Robotic group 1 month Control group
(n=16) After intervention (n=8)
Fig. 2. Flow diagram describing
Received clinical assessment=16 Received clinical assessment=8 T :
Received gait analysis=12 Received gait analysis=7 pflr(tllmpauon in the stages of the
study.
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-4 o] Ashworth scale, Beck’s depression inventoryoﬂ A E
A% % 1Y Foll $2)% TS Bylov] FACAIA &
N Foll §oI8 3L Belrhp<005). 1A BF
T2 MISH FMACNA] &3 A3} vlazste] 31 1709 Foll
o8 24 HAvk(p <0.05)(Fig. 3)(Table 2).

3 G771 B} F e A AEE 7 7 Hl
95 w] 25 H3Fo] MI, FMA, 10-meter H.31& %, 1
24 22 A2 BH4 99, 25YelA ¥ A% )
zol vlE] fogt TAS HAx 33Ee] Ashworth
scale, Beck’s depression inventoryoll 4 *# 2 %9} /] ¥
o tzFol ulal] fol3 T4 BArkp<0.05)(Fig. 4)
(Table 2).
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Compositions and Mood State before and after Intervention

Treatment group

Control group

Before After 1 month Before After 1 month

MI 60.3+13.3 64.8£15.8* 65.1+15.4* 57.7+11.1 58.4+10.5 60.9+11.5*
FMA 21.4+5.5 24.0+5.8% 23.7+6.0* 21.0+4.8 21.4%5.0 22.6+4.9%
MMAS 314427 31.9£2.6* 32.1£2.3* 31.9+2.3 31.9+1.9 32.1£1.6
10-meter gait speed 17.448.8 14.7+7.7* 14.8+8.7* 16.8+9.4 16.7+9.6 14.2+8.4
Isometric torque

Hip flexor 50.1+34.2 62.6+38.7* 62.2£35.9* 35.2£14.3 34.0+14.2 37.4£14.3

Hip extensor 47.4+41.1 60.3+46.4* 54.5+43.3 36.7+18.8 32.9+18.2 36.6+20.4

Knee flexor 22.5+22.4 27.5+28.5% 26.2+28.5 11.319.3 122473 15.8+10.8

Knee extensor 43.9+31.0 51.0+36.1 49.0£33.3 27.1£11.6 27.8£9.7 30.7£13.7
Ashworth Scale

Hip 124087 0.5£0.6* 0.4£0.5% 0.4+0.7 0.5+0.9 0.3+0.5

Knee L.1+1.1 0.9£1.0 0.8+0.9 0.9+0.8 0.6+0.5 0.6+0.5

Ankle 1.4+1.1 1.1£0.9 1.1£0.8 1.1£1.1 1.1£1.1 1.1+£1.0
Body tissue composition

Body weight 67.5£14.7 67.9+14.5 67.4+14.8 60.6+12.0 60.5£12.0 60.4+11.5

Muscle mass 26.0+6.6 26.6£6.6* 26.4+6.4 22.9+5.3 22.8+5.5 22.9+5.8

Fat mass 19.746.1 19.2+6.2 19.0+6.5 17.2+5.9 17.3+6.0 16.9+5.8
FAC 3.9+0.9 4.1£0.9 4.2+0.9* 4.1£0.6 4.1+0.6 4.1+0.6
MBI 90.1+8.9 91.048.6 91.0+8.6 94.0+4.7 94.0+4.7 94.0+4.7
Beck’s depression inventory 19.149.4 14.3£7.8* 14.947.1* 22.0£6.5 21.146.3 21.647.1

Values are mean+standard deviation.

*Statistically significant (p <0.05) in comparison with baseline data (before intervention), TStatistically significant (p <0.05) in comparison

between robotic training and control group
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Fig. 3. Assessment of motor functions before and after intervention in robotic training and control group. *p <0.05.
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Fig. 4. Comparisons of improvement in motor functions between robotic training and control group. *p<0.05.
Table 3. Assessment of Temporal Gait Parameters before and after Intervention
Sid Treatment group Control group
ide
Before After 1 month Before After 1 month
Cadence (step/min) Affected 69.6+15.1 74.9+16.9 77.8+20.5 67.1+27.1 65.2+22.9 63.2+14.7
Unaffected 70.2+14.4 75.0+17.5 78.2+20.8 61.7+20.1 64.8+23.3 64.6+13.3
Stride time (s) Affected 1.8+0.4 1.7£0.5 1.7£0.6 2.2%1.0 2.2+1.1 2.0+0.6
Unaffected 1.8£0.4 1.7+0.6 1.7+0.6 2.1+1.0 22+1.2 1.9+0.5
Step time (s) Affected 1.1£0.4 1.0+0.4 1.0+0.4* 1.2+0.5 1.2+0.7 1.1+0.3
Unaffected 0.7£0.1 0.7£0.2 0.7+0.4 1.0+0.6 0.9+0.5 0.8+0.2
Stride length (m) Affected 0.5+0.2 0.7+0.2* 0.7+0.2* 0.7+0.2 0.7+0.2 0.6+0.2
Unaffected 0.5+0.2 0.7+0.2* 0.7+0.2* 0.7+0.2 0.7+0.2 0.7+0.2
Step length (m) Affected 0.3%0.1 0.4+0.1* 0.4+0.1% 0.3+0.1 0.4+0.1 0.3+0.1
Unaffected 0.240.1 0.3+0.1* 0.3+0.1* 0.3+0.1 0.3+0.1 0.3+0.1
Single support (%cycle)  Affected 22.949.8 28.2+7.2* 27.2+7.5% 25.4+8.3 28.7+7.6 28.7+7.5
Unaffected 36.9£6.7 40.0£6.1 37.947.3 38.31£13.0 37.2+11.2 41.3+6.1
Double support (%cycle) Affected 39.3£13.1 32.0£12.2* 36.0+13.5 36.4+20.2 32.0+17.8 33.9+13.5
Unaffected 39.3£12.1 31.7+12.6* 34.5+14.5 36.6+19.3 35.6£18.6 29.8+12.1
Walking speed (m/s) Affected 0.3£0.1 0.4+0.2 0.5+0.3 0.4%0.2 0.4£0.2 0.3+0.2
Unaffected 0.3+0.1 0.4+0.2 0.5+0.3 0.4+0.2 0.4+0.2 0.4+0.2

Values are mean*standard deviation.
*Statistically significant (p<0.05) in comparison with baseline data (before intervention)
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