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Abstract

Purpose : We aimed to determine whether improvements in balance, gait, and motor function were different when the same
exercise was performed, with and without mirror therapy, by patients with subacute stroke using the affected and unaffected lower
limbs.

Methods : Eight patients with subacute stroke were randomly divided into experimental groups 1, 2 and the control group. A
mirror therapy program was performed with group 1 using the unaffected lower limb and group 2 the affected lower limb. The
exercise lasted 30 min per session, five times weekly, for 4 weeks. The control group did not perform the exercises. BT-4, BBS,
POMA, 10MWT, and BRS were used to evaluate balance, gait, and motor function before and after the intervention.

Results : Post-intervention analysis showed that all three groups had higher BBS scores. After training, the postural sway in
groups 1 and 2 decreased in the post eye opened and closed positions; that of the control group increased. The scores of two
subjects in group 1 increased by 4 and 5 points in POMA, resulting in significant changes compared to those in the other groups.
No group showed significant results in I0MWT. BRS improved in all subjects in group 1 from BRS 2 to 1 and in only one subject
in group 2 there was no change in the control group.

Conclusion : Static and dynamic balance and significant results are noted in POMA, BBS, but not gait velocity. Therefore, mirror
therapy seems to show a positive change in subacute patients, but the research results are not clear and the difference between
groups is unknown due to the small number of subjects. The effects of mirror therapy and exercise therapy should be compared

using more subjects in future.
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Fig 1. Combined hip

flexion, knee
flexion, and ankle
dorsiflexion in the
sitting position

Fig 2. Knee flexion

Fig 3. Isolated knee

Fig 4. Isolated ankle

exceeding 90° and
ankle dorsiflexion
with the heel on the
floor in the sitting
position

flexion with the
hip extended in the
standing position

dorsiflexion  with
the knee extended
in the standing
position

Fig 5. Hip abduction
in the standing

Fig 6. Knee rotation
with inversion of
the ankle in the

Fig 7. Knee rotation
with eversion of
the ankle in the

position
sitting position sitting position
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Table 1, General characteristic of subject
Subject Sex (;g;) H(eril)lt “ggg)h t (Isvc[ﬁ;z) K(_i\é[MoreS)E (32::12) Hemi side

A Male 53 176 77 0 29 2 Lt.

Group 1 B Male 71 170 72 1 24 4 Lt.
C  Female 66 167 80 0 25 1 Rt.
A  Female 62 165 84 0 26 2 Rt.

Group 2 B Male 85 163 57 0 24 5 Rt.
C  Female 50 160 69 0 26 4 Lt.
A Male 72 174 64 0 25 1 Lt.

Group 3
B  Female 78 158 50 0 27 5 Lt.

Group 1; Mirror therapy training group, Group 2; Therapeutic exercise training group, Group 3; Traditional physical therapy group,
MAS; Modified Ashworth Scale, K-MMSE; Korean version of Mini-mental state examination
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Table 2. Changes in balance following intervention

Group 1 Group 2 Group 3
Change
A B © A B C A B
Pre 27 29 50 53 39 53 55 36
Post 44 40 54 54 44 56 56 38
BBS
Change 17 11 4 1 5 3 1 2
(score) (score)
Rate of
change 63 37.9 8 1.9 12.8 57 1.8 5.6
(%)
Pre 543.09 367.66 47325 389.34 414.18 393.18 517.88 363.8
Post 555.72 277.36 377.21 412.89 326.57 389.53 464.69 48439
BT-4 o
EOPSL (II?IIIllg)e 12.63 -90.3 -96.04 23.55 -87.61 -3.65 -53.19 12059
(mm)
Rate of
change 23 246 203 6 212 0.9 -10.3 33.1
(%)
Pre 1516.74 645.81 801.44 550.89 703.24 584.14 686.6 779
Post 1308.9 501.03 637.05 41428 641.44 561.85 1089.4 7131
BT-4
ECPSL (i}ri‘;g)e -207.84 -144.78 16439 -136.61 -61.8 -22.29 402.8 -6.48
(mm)
Rate of
change 137 224 205 2438 8.8 3.8 58.7 0.9
(%)
Pre 532.06 22435 441.84 489.1 733.47 1798.34 374.49 357.2
Post 690.38 134.12 471.46 576.31 534.9 621.93 463.75 380,11
BT-4 o
EOPSA (mar?f)e 158.32 90.23 29.62 87.21 -198.57 117641 89.26 22.91
(mm®)
Rate of
change 29.8 402 6.7 17.8 271 -65.4 23.8 6.4
(%)
Pre 3419.55 372.61 1079.68 607.58 924.1 1167.19 646.6 53901
Post 2308.9 389.3 654.89 431.98 573.36 407.68 995.44 67349
BT-4 o
ECPSA (mar?f)e -1110.65 16.69 42479 -175.6 235074 -759.51 348.84 13448
(mm®)
Rate of
change 325 45 393 289 -38 -65.1 53.9 24.9
(%)

Group 1; Mirror therapy training group, Group 2; Therapeutic exercise training group, Group 3; Traditional physical therapy group,
BBS; Berg balance scale, EOPSL; Eyes open postural sway length, ECPSL; Eyes closed postural sway length EOPSA; Eyes open postural
sway area, ECPSA; Eyes closed postural sway area
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Table 3. Changes gait following intervention

= 1 tH(Table 3).

A, B Y Co HLExrl 5
o} £8 o 77} 144.2 %, 28.6 % H 36.7 %O
ek w29 A A, B B Cof Ha%
Hoh 38 Fof 247} 358 %, 33 % % 173 %
o}

9

H %
=
=
o

L ot OIN u
A

3t

)
o

O RTA 2 BO HelEr = 5 AR &8
U_

103 % Z7}=3thTable 3).

Group 1 Group 2 Group 3
Change
A B C A B C A B
Pre 5 4 12 10 8 11 11 8
Post 9 9 12 12 9 12 12 9
POMA Change 4 5 0 2 1 1 1 1
(score) (score)
Rate of
change 80 125 0 20 12.5 9.1 9.1 12.5
(%)
Pre 0.19 0.262 0.810 0918 0.528 0.954 1.018 0.556
Post 0.464 0.337 1.107 1.247 0.702 1.119 1.11 0.613
1OMWT Change 0.274 0.075 0.297 0.329 0.174 0.165 0.092 0.057
(m/s) (m/s)
Rate of
change 144.2 28.6 36.7 35.8 33 17.3 9 10.3
(%)

Group 1; Mirror therapy training group, Group 2; Therapeutic exercise training group, Group 3; Traditional physical therapy group,
POMA; Performance oriented mobility assessment, I0MWT; 10 meter walk test
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Table 4. Changes in motor function following intervention

Group 1 Group 2 Group 3
Change
A B C A B C A B
Pre 3 4 5 4 4 6 6 5
Brunnstrome
recovery Post 4 6 6 6 4 6 6 5
stage

(stage) Change 1 2 1 2 0 0 0 0

(stage)

Group 1; Mirror therapy training group, Group 2; Therapeutic exercise training group, Group 3; Traditional physical therapy group,
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