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LE Motor Power
(BHx|23)
ADF Brunnstrom stage — LE
= c
LevellS&) |Step(THAl) HF KE w2y (mEAEE )
(.T'—'H'g [=—Hnl =27 —=—00 =
T =323
=l
TEI)EED) S
=)
A <2 <1 <1
1 B <2 <2 <1 1-2
C <2 <2 <2
A 22
2 B 22 2-3
C 22
A 23
3 B =23 3-6
C 23
#6283 =F
o o =
ii 2T ZZ2EE
= obx=g=
sadt Ao et 2s5F7F 28 E
Exercise(#5)
6 DH 022
Level S;gl be | 228 | ARE |, [PHTH 288 ce niae o ssulll 22El, s n 2L2E
= 1228 2 F | g9 |samo| e=2 |dzoz|vTEH 2 PR et WL
L 22l 1dgu | E5 | 71| SER | ES 1755 ozl | 207 =t | gap (4350
257 [
A [8] 8]
1 B o [ o]
C [o] o] o] [s]
A o o o o] o
2 B 0 0 0 [o]
C o] (o) (o] o]

it o =
27 Z3:E 255RF
il KEA
1. 2 XpAM|of CHet 2
No. Body Position B XEMI(MH 21X]) k] 7|Et 4
1 Half-lying Position Hh =2 XhM| HE2 =2 AEHOI A MHIE 30-455 SO{SR XM HI2 524 Ef oM Ol HE Ak doFl XM
2 Supine Position HIZ £2 XpA| ZHIR StEEE)2 20 £ XA
3 Side-lying Position Ho R F2 XAl
3-1 - Right EZ Joz 2 XA REZZ OIYZE st o RS2 XM
3-2 - Left ZHOR £ 2 XAl RZZ OlfZ stn Yo B £2 XA
4 | Long Sitting Position CH2|®8n k7] XhAl S XIXISHK| etn ZA o2 XAl
5 Sitting Position O|x} 27| XtM| AZ(%42) XMl Ao (H4) 7FERt2[of ZEISH2 XEAl

N
Ho

SAl

H 8 XM 29Y
7tsst XEM(0)QF E7tsTH REMI(X) EA
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i

=X USB Connector®i USB CableS ¥Z310] =

STO| THE|H HetM 50| SO{2CH
FTO| 2zE|H =EM 0| SO{2CL

USB Cableg £Z|$tCt.

—
# & o= = 50| 27ts0ttt.

MBIt (DC 3.7V / 450mAh)

@ == 717|19] At

2
o
=0 =& RE=ES F H2 = B
2
o

A.
B.

USB cableg Of

® 88 % (adjunctive therapy)
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E 7}(clinical evaluation)

LKt ™It B(primary outcome): 33| Al (7|F A|™-3F-12F)

2|HO/E 2& E7hRivermead motor assessment, RMA): Gross function, leg and trunk)

@ O|Xt ®7t H=~(secondary outcome): 32| A (Z|E AI”-3F-12F)

A

H.

O M m g N

Ex2 8 A A (Manual muscle test, MMT): Hip flexor, Hip abductor, Knee extensor,
Ankle dorsiflexor
BRAEE 7|53|5 A (brunnstrom stages of motor recovery, BRS)

2010|0| & E=-5}X|(Fugl Meyer assessment of lower extremity, FMS-LE)

I H

¥ X = (Berg balance scale, BBS)

H3 & F(Functional ambulation category, FAC)
%

N
olr

o
T om 2

7l M = (modified Rankin scale, mRS)

BB
oA

& X|#=(modified Barthel index, MBI)

Short-form Health Survery 36 version 2(SF-36v2)

(2) 2SZE2EE ¥ A B

@

@

A

ot &= 1F, 25 AH

OXH 3 g &0 T (Pittsburgh Rehabilitation Participation Scale, PRPS)
28 A (Manual muscle test, MMT): Hip flexor, Hip abductor, Knee extensor,
Ankle dorsiflexor

BEAEE 7[52[E S (brunnstrom stages of motor recovery, BRS)

(3) CHEXE HHE: & 12| M™FCIE MFE)
=

o
QTSN Fu: Lfo|, 4, M, EIEY SU RROBY, Tk, IXYS, YU
S

fif
Ofr
=
OH
Rl
a
[}
=
D
Q
<
[}
=
=
4o
Rl
[%)
©
o
C
[%)
D
~
Rl
im
(@)
=
(o}
=
0]
2

7 NIH &% HEZ(NIHSS), =ZI&F X|Z(thrombolysis/

x
thrombectomy), H|&5 HHOE2EH 7|7t HEF THFEM/EY), HEF AXE

}

Z/FHE, MUAR MOS Y @ = Ao B (M)A B /W Z(internal capsule)& H), &
=

S Y QTOAST classification: large-artery Atheros-clerosis/ small-vessel occlusion/

Cardioembolism/ other determined etiology/ Un-determined etiology)

oOF: B, BRSH, BHYUM S

-1, O



©

G)

OIX|7|5: ZtO|™H Al AEN A AF(Mini-Mental State Examination, MMSE)
oF HEl 2022 X (Hostpial Anxiety and Depression Scale, HADs)
A M = (Modified Ashworth scale, MAS: Hip extensor, Hip adductor, Knee
flexor, Ankle plantar flexor)

HZX7|: 22 HX7|(knee stabilizer), He*%EEFJI(ankIe—foot orthosis)

25U AAHMotor Evoked Potential, MEP): BF7] X7|AtF=S AFI &F9

F52(10-20 system?| C1-C2 20| HMS3stH, 7|5 T=2 X2 abductor hallucis

50| 25510 oty 2 =elet 54 28 9X|(resting motor threshold)= %2 50 uv

0|2l ZlI=(amplitude)?| mAO| 102 & 52 0|4 HEE= AF A5 22 F

ol

A ZHE EEo| HEOo| UAL OE YESHE SS9 F7|0 siYst= EF AIHSHA|
*Z.

(4 B7MAMHE % EItxt

@

23214 AIH

BO7|E AL 22 EAAMMT) R = #HZ HE(mRS), A FE, LES #H
HE, oA, ZHOIYULENHAHMMSE), €8 o 2QHHADs), 2SEHAE(MAS), BEX
7|, 287 ETEAHMEP).

K

2HOE 28 H7HRMA), 7|88 Ed 2F(FAC, =8 A7 HE (mRS) HIAZHEH
=(BBS), =T HUAMMY), EEAEE 7|s5=2|= HAEBRS), 2SBHHEZ(MAS), F
200|060 XM EZ-S}X|(FMS-LE), #=’8 HFE X|3=(MBI), Short-form Health Survery 36
version 2(SF-36v2), O|XH 1 xj= &0 &= (PRPS).

373 AM A

1

7|Z=GA

-

n

2HOE 28 H7IRMA), 7|88 B 2/(FAC), =8 #Z HE (mRS), HIZYEH
Z(BBS), =F2HAAMMI), EEAEE 7|52|E A (BRS), 2SZAHL(MAS), F
=0t0|0| M EZ -G} X|(FMS-LE), =78 HtE X|=(MBI), Short-form Health Survery 36
version 2(SF-36v2), I|XH 1 Ijg &0 X (PRPS).

12752 HAb AlHE

2IHOE 25 H7IRMA), 7Isd B 2F(FAC), =8 ¥ HE (mRS), HIZEH
T (BBS), T2 HAAMMT), EEAEE 7538 A (BRS), 2SAXHE(MAS), F
=0t0|0f XM EZ-S}X|(FMS-LE), =8 HFE X|=(MBI), Short-form Health Survery 36
version 2(SF-36v2), T|XH 1 X &0 X T (PRPS).

x -
SHEEE M8S AY 153,253 A4 AIF

Ho



D= Mg g0l HZ(PRPS), =%

ry

HHAAMMT), EEAEE 7522 THA(BRS)

a8 320 0] 2324, 7IEAE, 3F7%, 12537 AE H 132,252 75 d5IH, 4

Goto| et oA 08 339 #3.

A 238d | S5 | HHE | ZIEMNAE | 3FF| 1252
) &o{7|= A32|'Y (MMT/mRS) X
. () Hois2 X
7 ©) 29|15t X
©) CHAXE e X
= hzz EE SRIME X X X
NEZ BE SAME + 2HE =% IS A58 AUIEE us X X
2|HO|E 25 H7HRMA) X X X
g 7158 Y 2R(FAQ X X X
S(=3) 28 W7l HE (mRS) X X X X
178X £ (BBS) X X X
EFHIMMMNEIHYRT, DHYY, FENT, U533 X — X
7t o} HEAEE 7|53|E THI(BRS) «— X
S Z2BUHE(MAS) X X X
Z2010[0] & E-5}X|(FMS-LE) X X X
)] 78 HHE X|3=(MBI) X X X
B Short-form Health Survery 36 version 2(SF-36v2) X X X
o= = W Ho| HE(PRPS) — X
ok ol4etg Sy, B, 53 5 — X
a8 32 YNEI 38 UL °H
UXtE 7} 715 =8) 2O E 25 H7HRMA) AT X|2A-B
EFZHAAMMT) (A ZEZE, D2HERH, FEMH, &52E) AT X| = AF-B
=$oj HEAEER 7|53|8 CHA|(BRS) ST X|ZAL-B
© S SZENH S (MAS)(AZHEAMHE, IEYH, FE=7, SHiEgd) | A7 X=A-B
Z 2 010|0] M =-5}X|(FMS-LE) ST X|ZAL-B
= Wl H& (mRS) T K= AH-B
) ™ Bl 2R/ (FAQ) AT K| 2 AL-B
o H 178X £ (BBS) AT X|ZAL-B
OIXBH T S w e %78 512 X|5(MBI) ECRE,
aro| = Short-form Health Survery 36 version 2(SF-36v2) At K| 2 AL-B
QIX| Zto| ™ 1 & EN A AH(MMSE) LS puPSE=PN
kx| Depression/Spasticity/Epilepsy AT X|2AL-B
HZE7| HE7| /) RYEX| AT X|=AL-B
HFWEEE A 2ERLHAZLAHMEP) e
Ao O X xjE o] X = (PRPS) AT X|ZA-B
o O] &titZ S =2H 85 AT X| = AL-B

a3 33 YLEIE fIet BIHx} vl

=
A 25 3= QM 2% 29 & BILtZ XfEO| U(rehabilitation dose)0| FR3}
|
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[EH 3] Sa7I5A

Screening & Enrollment gm____d__ ¥ __ ¢
Subject Initials: __ __ __
SubjectNo: _
MH S| M

o CHYXt = CHEIAA MEH S2ME BASUIN? O o O OfH =

o JAM MBY . d_ & e

A 7= o [oie | mm:
1. BH19 Al O[] Aol O | o
2 HZ3 9 = 3749 o|u O | o
3. K| EFLE 2ot &tX| 2 MMT =< 4 grade) O O
4 HEZ02 Qg 2HYZINEMRS) 2-5 0o
5 mE 2% Py 2 23 S0 MoE 4 U2 MEo| O | O
oSk X O T2 4 Y= OIX S ztE AL
mel 7= o |ofe | mm:
197 77t | MES AZSH oae 9ud MEo| O | O
wEE0| Tf
2. 28 2 8% 7|50 ¥ES = HEo| Cf2 AN ol | O | O
o Tzl 532 5
3. 28 U 23 HWyp U 40| of2ie HEO X5 At | O | U
4. MZE Ujabs AE (O, 254 2) O | o
5. MU RM7IRE7|QIBAEY, ARLREI] 5)2 46 | O | O
2HE 50| o2 &S

MMT & mRS
o L AHZAAN(Manual muscle test, MMT):
e  Hip flexor

Right -grade0 0 /1 O /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e Hip abductor

Right-grade 00 /1 0O /20/30/40/50
left-grade0 /1 0O /20/30/40/50
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¢  Knee extensor

Right -grade0 0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e  Ankle plantar flexor

Right -grade0 0 /1 O /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e Ankle dorsiflexor

Right -grade0 0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
+™d 7l H = (modified Rankin scale, mRS):
Score0 /10O /20/30/740/50/60

H ye
R - R I NN~
44 . O 2X O OfXt
2l __ _em /BFAH _ _ kg
fME O s O QE:
EfRe 3% fF . 0 €Y O Y= O IXES

OO e e ® @[] @ Wi = @e(pgjj©® © ¢ ¢ ©¢ ¢ ¢ © © |0

012 3-4 [ 5+
BE4F ;0 A5%D O F8R 0 153D EY
=SHTA O A O AH O 2482 O 7IE
5 By
Z7| NIH k&% HI(NIHSS)
Of& . O/X
dAb AP _d 8 _ ¢
Heo /42
EHEF KB
thrombolysis [0 thrombectomy
HEF TY 712 HE
HES R :

Infarction [0 Hemorrhage [0 N/A
EHEF ?IK
0%/ 0 dYYE O d9ste
SSIIOEAHMT O LHZE H(internal capsule)

2 TOAST classification
large-arteryAtheros-clerosis [ small-vessel occlusion
Cardioembolism [0 other determined etiology

Un-determined etiology
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7|EL BH

o oA : ¥Y

o 17

FEY (0/X), &F2X (0/X) 48N (0/X)
e QIX|7|5 : 7O MAENZH AF(Mini-Mental State Examination, MMSE)

1.8 : 0/X

2. A AZ| 8 _ ¢

3. "= /30

o 2= 3 EO : Hel EQ-28 XML (Hostpial Anxiety and Depression Scale, HADs)
1. & O/X

P VN SN ) B - N RN

3. "= /52

o SAENE (Modified Ashworth scale, MAS):

e Hip flexor

Right -grade0 0 /1 O /1+0O/20/30/40

left-grade0 0 /1 O /1+0O0/20/30/40

e Hip adductor

Right -grade0 0 /1 O /1+ O/20/30/40

left-grade 000 /1 O /1+0O/20/30/40

¢ Knee extensor

Right -grade0 /1 O /1+0O/20/30/40

left-grade0 0 /1 0O /1+0O0/20/30/40

e  Ankle plantar flexor

Right -grade0 0 /1 O /1+0O/20/30/40

left-grade 0O /1 O /1+0O/20/30/40

e Ankle dorsiflexor

Right -grade0 /1 O /20/30/40/50

left-grade0 /1 0O /20/30/40/50
e HXJ| :(0 X)

MEP

® Affected side
e Response (+/-)
¢ Llatency: ___ ms
¢ Amplitude: ___ mV
e Resting motor threshold
® Unaffected side
e Response (+/-)
¢ Llatency: _  ms
¢ Amplitude: ___ mV

e Resting motor threshold
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Baseline Sy -

Xt dY M MEA
Evaluation 1: at 1 day E L N — IR I
gt s
e Z|HO|E 2F HHIK(Rivermead motor assessment, RMA):

Gross function: /13, Leg and trunk: /10

7|s™ H& EJF(Functional ambulation category, FAC):
StageO0O O /10O /20/30/40/50

£+ MW7l H Iz (modified Rankin scale, mRS):
Score0O/1O/20/30/40/50/60

H 178X £ (Berg balance scale, BBS):

Total: /56

0~20: high fall risk [~ 21~40: medium fall risk 0  41~56: low fall risk [J

=2 A AN Manual muscle test, MMT):

e Hip flexor

Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50

e Hip abductor

Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50

o Knee extensor

Right -grade0 0 /1 0O /20/30/40/50
left-grade 00 /1 0O /20/30/40/50

e Ankle plantar flexor

Right -grade0 /1 O /20/30/40/50
left-grade 00 /1 0O /20/30/40/50

e Ankle dorsiflexor

Right -grade0 0 /1 0 /20/30/40/50
left-grade0 /1 0O /20/30/40/50
BEAEE 7|53%5 Tt (brunnstrom stages of motor recovery):
Grade1 00 /20/30/40/50/60
224X H = (Modified Ashworth scale, MAS):
e Hip flexor

Right -grade0 0 /1 O /1+ O/20/30/40
left-grade0 0 /1 0O /1+0/20/30/40
e Hip adductor

Right -grade0 OO0 /1 O /1+0O/20/30/40O
left-grade0 0 /1 0O /1+0/20/30/40
o Knee extensor

Right -grade 00 /1 O /1+O0/20/30/40
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left-grade0 0 /1 0O /1+0O0/20/30/40
e Ankle plantar flexor
Right -grade0 /1 O /1+0O/20/30/40
left-grade0 0 /1 O /1+O0/20/30/40
e Ankle dorsiflexor
Right -grade0 /1 O /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e F3010]0| ME-3}X|(Fugl-Meyer assessment of lower extremity, FMS-LE):
Lower extremity Total (max=34) Rt.___ Lt _____
e =¥ HM& X|$(modified Barthel index, MBI): _ /100
e Chair/Bed transfer:0 0 /3 0/8 0 /1210 /15 0
e Ambulation:0O0/30/80/120/150
e Wheelchair:0O/10/30/40/50
e Stairclimbing:0 0 /20/50/830/100O0
e Toilettransfer:0 0 /20 /50/8 0 /100
e Bowelcontrol:0O/20/50/80/10 0O
e Bladdercontrol: 0 OO0 /20 /50 /80 /100
e Bathing:0O/10/30/40/50
e Dressing:00/20/50/80/100O
e Personal hygiene:0 O /1 0/30/40/50
e Ffeeding: 0 /20/50/80/10 0O
® Short-form Health Survery 36 version 2(SF-36v2):
e your health: _ __
e your health in general : _ __
e your health now limit: _ __
e past 4 weeks, had any of physical problems : __ __
e past 4 weeks, had any of emotional problems : __ __
e past 4 weeks, has your problems interfered with family, fiends : __ __
e past 4 weeks, bodily pain: __ __
e past 4 weeks, how you feel : __ __
e past 4 weeks, has problems interfered with your social activities : __ __
e statements for you : __ __
e In|xXHI1 xjE 0| I (Pittsburgh Rehabilitation Participation Scale, PRPS):
Score1[d/20/30/40/50/60
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1Weeks Sy — BN N
Xt dE ME MEY
Evaluation 2: at 1 week EL N - B - R

Subject Initials: __ __ __
Subject No:

Ho

SZEEE N8

Exdi
e Hip flexor
Right -grade0 0 /1 0 /20/30/40/50
left-grade0 0 /1 0O/20/30/40/50
e Hip abductor
Right -grade0 0 /1 O /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
o Knee extensor
Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O/20/30/40/50
e Ankle plantar flexor
Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e Ankle dorsiflexor
Right -grade0 0 /1 0 /20/30/40/50
left-grade 00 /1 0O /20/30/40/50
e HEAEE 7525 THA|(brunnstrom stages of motor recovery):

Grade1 O /20/30/40/50/60
e I XHI xjg F0o HE(Pittsburgh Rehabilitation Participation Scale, PRPS):
Score1[d/20/30/40/50/60

HEZE
o =X 4 g
o 9 ZZRAR:
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2Weeks L O = - I

A} A MY M3

Evaluation 3: at 2 week SR\ 4 & 4

Subject Initials: __ __ __
Subject No:

=
=

Ho
[5]

EEE HE2 fIT "I X=
o L2 ZAAN(Manual muscle test, MMT):
e Hip flexor
Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e Hip abductor
Right -grade0 0 /1 O /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
o Knee extensor
Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e Ankle plantar flexor
Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e Ankle dorsiflexor
Right -grade0 0 /1 0 /20/30/40/50
left-grade 00 /1 0O /20/30/40/50
e HEAEE 7525 THA|(brunnstrom stages of motor recovery):
Grade1 O /20/30/40/50/60
e I XHI xjg F0o HE(Pittsburgh Rehabilitation Participation Scale, PRPS):
Score1[d/20/30/40/50/60

A75E
o um: 48
o T IERAR:
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3Weeks Sy -

A} A MY M3
Evaluation 4: at 3week EL N - B - R
Hoters

e IZ|HO/E 2F HWIl(Rivermead motor assessment, RMA):

Gross function: ___ /13, Leg and trunk: __ /10

o 7|5X ¥ FF(Functional ambulation category, FAC):
StageO0O O /10O /20/30/40/50

o =% 7l HE(modified Rankin scale, mRS):
Score0O/1O/20/30/40/50/60

o HIFHHLE (Berg balance scale, BBS):

Total: /56

0~20: high fall risk [~ 21~40: medium fall risk 0  41~56: low fall risk [J
o LA ZAAN(Manual muscle test, MMT):
e Hip flexor
Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e Hip abductor
Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
o Knee extensor
Right -grade0 0 /1 0 /20/30/40/50
left-grade 00 /1 0O /20/30/40/50
e Ankle plantar flexor
Right -grade0 /1 O /20/30/40/50
left-grade 00 /1 0O /20/30/40/50
e Ankle dorsiflexor
Right -grade0 0 /1 0 /20/30/40/50
left-grade0 /1 0O /20/30/40/50
e HEAEE 7525 THA|(brunnstrom stages of motor recovery):
Grade1 O /20/30/40/50/60
o XSAXHMEELE (Modified Ashworth scale, MAS):
e Hip flexor
Right -grade0 0 /1 O /1+ O/20/30/40
left-grade0 0 /1 0O /1+0/20/30/40
e Hip adductor
Right -grade0 OO0 /1 O /1+0O/20/30/40O
left-grade0 0 /1 0O /1+0/20/30/40
o Knee extensor
Right -grade 00 /1 O /1+O0/20/30/40
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left-grade0 0 /1 0O /1+0O0/20/30/40
e Ankle plantar flexor
Right -grade0 /1 O /1+0O/20/30/40
left-grade0 0 /1 O /1+O0/20/30/40
e Ankle dorsiflexor
Right -grade0 0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e F3010]0| ME-3}X|(Fugl-Meyer assessment of lower extremity, FMS-LE):
Lower extremity Total (max=34) Rt.___ Lt _____
e =¥ HM& X|$(modified Barthel index, MBI): _ /100
e Chair/Bed transfer:0 0 /3 0/8 0 /1210 /15 0
e Ambulation:0O0/30/80/120/150
e Wheelchair:0O/10/30/40/50
e Stairclimbing:0 0 /20/50/830/100O0
e Toilettransfer:0 0 /20 /50/8 0 /100
e Bowelcontrol:0O/20/50/80/10 0O
e Bladdercontrol:0 O /2O /50 /8 0 /10O
e Bathing:0O/10/30/40/50
e Dressing:0O0/20/50/80/100O
e Personal hygiene:0 O /1 0/30/40/50
e Ffeeding: 0 /20/50/80/10 0O
® Short-form Health Survery 36 version 2(SF-36v2):
e your health: _ __
e your health in general : _ __
e your health now limit: _ __
e past 4 weeks, had any of physical problems : __ __
e past 4 weeks, had any of emotional problems : __ __
e past 4 weeks, has your problems interfered with family, fiends : __ __
e past 4 weeks, bodily pain: _ __
e past 4 weeks, how you feel : __ __
e past 4 weeks, has problems interfered with your social activities : __ __
e statements for you : __ __
e In|xXHI1 xjE 0| I (Pittsburgh Rehabilitation Participation Scale, PRPS):
Score1[d/20/30/40/50/60
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12Weeks . = -

Xt dY M MEA
Evaluation 5: at 12week L N~ R N~
gt s
e Z|HO|E 2F HHIK(Rivermead motor assessment, RMA):

Gross function: /13, Leg and trunk: /10

7|s™ H& EJF(Functional ambulation category, FAC):
StageO0O O /10O /20/30/40/50

£+ MW7l H Iz (modified Rankin scale, mRS):
Score0O/1O/20/30/40/50/60

H 178X £ (Berg balance scale, BBS):

Total: /56

0~20: high fall risk [~ 21~40: medium fall risk 0  41~56: low fall risk [J

=2 A AN Manual muscle test, MMT):

e Hip flexor

Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50

e Hip abductor

Right -grade0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50

o Knee extensor

Right -grade0 0 /1 0 /20/30/40/50
left-grade 00 /1 0O /20/30/40/50

e Ankle plantar flexor

Right -grade0 /1 O /20/30/40/50
left-grade 00 /1 0O /20/30/40/50

e Ankle dorsiflexor

Right -grade0 0 /1 0 /20/30/40/50
left-grade0 /1 0O /20/30/40/50
BEAEE 7|53%5 Tt (brunnstrom stages of motor recovery):
Grade1 00 /20/30/40/50/60
224X H = (Modified Ashworth scale, MAS):
e Hip flexor

Right -grade0 0 /1 O /1+ O/20/30/40
left-grade0 0 /1 0O /1+0/20/30/40
e Hip adductor

Right -grade0 OO0 /1 O /1+0O/20/30/40O
left-grade0 0 /1 0O /1+0/20/30/40
o Knee extensor

Right -grade 00 /1 O /1+O0/20/30/40
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left-grade0 0 /1 0O /1+0O0/20/30/40
e Ankle plantar flexor
Right -grade0 /1 O /1+0O/20/30/40
left-grade0 0 /1 O /1+O0/20/30/40
e Ankle dorsiflexor
Right -grade0 0 /1 0 /20/30/40/50
left-grade0 0 /1 0O /20/30/40/50
e F3010]0| ME-3}X|(Fugl-Meyer assessment of lower extremity, FMS-LE):
Lower extremity Total (max=34) Rt.___ Lt
e =¥ HM& X|$(modified Barthel index, MBI): _ /100
e Chair/Bed transfer:0 0 /3 0/8 0 /1210 /15 0
e Ambulation:0O0/30/80/120/150
e Wheelchair:0O/10/30/40/50
e Stairclimbing:0 0 /20/50/830/100O0
e Toilettransfer:0 0 /20 /50/8 0 /100
e Bowelcontrol:0O/20/50/80/10 0O
e Bladdercontrol:0 O /2O /50 /8 0 /10O
e Bathing:0O/10/30/40/50
e Dressing:0O0/20/50/80/100O
e Personal hygiene:0 O /1 0/30/40/50
e Ffeeding: 0 /20/50/80/10 0O
® Short-form Health Survery 36 version 2(SF-36v2):
e your health: _ __
e your health in general : _ __
e your health now limit: _ __
e past 4 weeks, had any of physical problems : __ __
e past 4 weeks, had any of emotional problems : __ __
e past 4 weeks, has your problems interfered with family, fiends : __ __
e past 4 weeks, bodily pain: __ __
e past 4 weeks, how you feel : __ __
e past 4 weeks, has problems interfered with your social activities : __ __
e statements for you : __ __
e In|xXHI1 xjE 0| I (Pittsburgh Rehabilitation Participation Scale, PRPS):
Score1[d/20/30/40/50/60
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2020, Best Scientific Award, 14 Nov 2020, The Korean Dysphagia Society
2020, Young Scientist Award, 13 Oct 2020, The Korean Academy of
Rehabilitation Medicine

2018, Best Scientific Award, The Korean Geriatric Society, 24 Mar 2018, Seo
Jung Yun, Hyun Haeng Lee, Woo Hyung Lee, Seung Hak Lee, Byung-Mo Oh,

Han Gil Seo, “Effect of Robot-assisted Gait Training on Gait Automaticity in
Parkinson's Disease: A Pilot Study”

2017, Bronze Paper Award, IEEE Seoul Section, 2 Dec 2017, Honggeun Cho, Da
Jung Park, Sharon Choi, Nhayoung Hong, Woo Hyung Lee, and Sungwan Kim,

“Development of Vision and Endoscope Control System of Surgical Robots
Implemented with Virtual Reality Headset and Attitude Heading Reference
System”

2016, Best Resident Researcher, 22 Feb 2016, Seoul National University
Hospital

2016, Best Resident Researcher, 16 Feb 2016, Department of Rehabilitation
Medicine, Seoul National University Hospital

2014, Best Resident, 6 Dec 2014, Department of Rehabilitation Medicine, Seoul

National University College of Medicine

In 2021

1. Lee WH, Lim MH, Seo HG, Oh BM, Kim S. Hyoid kinematic features for poor

swallowing prognosis in patients with post-stroke dysphagia. Sci Rep. 2021 Jan
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14;11(1):1471.

Yun SJ, Lee HH, Lee WH, Lee SH, Oh BM, Seo HG. Effect of robot-assisted gait
training on gait automaticity in Parkinson disease: A prospective, open-label,
single-arm, pilot study. Medicine (Baltimore). 2021 Feb 5;100(5):e24348.

Lim MH, Lee WH, Jeon B, Kim S. A Blood Glucose Control Framework Based
on Reinforcement Learning With Safety and Interpretability: In Silico Validation.
IEEE ACCESS. 2021 Aug

In 2020

Lee WH, Lim MH, Seo HG, Seong MY, Oh BM, Kim S. Development of a Novel
Prognostic Model to Predict 6-Month Swallowing Recovery After Ischemic
Stroke. Stroke. 2020 Feb;51(2):440-448.

Lee D, Lee WH (Co-first author), Seo HG, Oh BM, Lee JC, Kim HC. Online
Learning for the Hyoid Bone Tracking During Swallowing With Neck Movement
Adjustment Using Semantic Segmentation. IEEE Access. 2020, 8, 157451-
157461.

Jung Y, Kim Y, Lee WH, Bang MS, Kim Y, Kim S. Path Planning Algorithm for
an Autonomous Electric Wheelchair in Hospitals. IEEE ACCESS. 2020; 208199 —
208213

In 2019
Lee WH(Co-first author), Lim MH, Nam HS, Kim YJ, Seo HG, Bang MS, Seong
MY, Oh BM, Kim S. Differential kinematic features of the hyoid bone during

swallowing in patients with Parkinson's disease. J Electromyogr Kinesiol. 2019
Aug;47:57-64.

Lee WH, Park CK, Park HP, Kim SM, Oh BM, Kim K, Choi YD, Seo HG. Effect
of Dexmedetomidine Combined Anesthesia on Motor evoked Potentials During
Brain Tumor Surgery. World Neurosurg. 2019 Mar;123:e280-e287. _

Lee WH, Kim E, Seo HG, Oh BM, Nam HS, Kim YJ, Lee HH, Kang MG, Kim
S, Bang MS. Target-oriented motor imagery for grasping action: different
characteristics of brain activation between kinesthetic and visual imagery. Sci Rep.
2019 Sep; 4;9(1):12770.
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Nam HS, Lee WH, Seo HG, Kim YJ, Bang MS, Kim S. Inertial Measurement
Unit Based Upper Extremity Motion Characterization for Action Research Arm
Test and Activities of Daily Living. Sensors (Basel). 2019 Apr 14;19(8):1782.
Kim YJ, Nam HS, Lee WH, Seo HG, Leigh JH, Oh BM, Bang MS, Kim S. Vision-
aided brain-machine interface training system for robotic arm control and clinical
application on two patients with cervical spinal cord injury. Biomed Eng Online.
2019 Feb 11;18(1):14.

In 2018

Oh BM, Lee JH, Seo HG, Lee WH, Han TR, Jeong SU, Jeong HJ, Sim YJ.
Changes in Hyolaryngeal Movement During Swallowing in the Lateral Decubitus
Posture. Ann Rehabil Med. 2018 Jun 27;42(3):416-424.

Yang EJ, Kim SY, Lee WH, Lim JY, Lee J. Diagnostic Accuracy of Clinical
Measures Considering Segmental Tissue Composition and Volume Changes of
Breast Cancer-Related Lymphedema. Lymphat Res Biol. 2018 Aug;16(4):368-
376.

Kim S, Hwang J, Kim MJ, Lim JY, Lee WH, Choi JE. SYSTEMATIC REVIEW
WITH NETWORK META-ANALYSIS OF RANDOMIZED CONTROLLED
TRIALS OF ROTATOR CUFF TEAR TREATMENT. Int J Technol Assess
Health Care. 2018 Feb 22:1-9.

Lee HH, Seo HG, Kim KD, Lee SH, Lee WH, Oh BM, Lee WW, Kim Y, Kim A,
Kim HJ, Jeon B, Han TR. Characteristics of Early Oropharyngeal Dysphagia in
Patients with Multiple System Atrophy. Neurodegener Dis. 2018;18(2-3):84-90.

In 2017

Lee WH, Chun C, Seo HG, Lee SH, Oh BM. STAMPS: development and
verification of swallowing kinematic analysis software. Biomed Eng Online.
2017 Oct 17;16(1):120.

Seo HG, Lee WH, Lee SH, Yi Y, Kim KD, Oh BM. Robotic-assisted gait
training combined with transcranial direct current stimulation in chronic stroke
patients: A pilot double-blind, randomized controlled trial. Restor Neurol
Neurosci. 2017;35(5):527-536.
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Nam HS, Koh S, Kim YJ, Beom J, Lee WH, Lee SU, Kim S. Biomechanical
Reactions of Exoskeleton Neurorehabilitation Robots in Spastic Elbows and
Wrists. IEEE Trans Neural Syst Rehabil Eng. 2017 Nov;25(11):2196-2203.

Seo HG, Kim JG, Nam HS, Lee WH, Han TR, Oh BM. Swallowing Function
and Kinematics in Stroke Patients with Tracheostomies. Dysphagia. 2017
Jun;32(3):393-400.

Lee HH, Lee WH, Seo HG, Han D, Kim Y, Oh BM. Current State and Prospects
of Development of Blood-based Biomarkers for Mild Traumatic Brain Injury.
Brain Neurorehabil. 2017 Mar; 10(1): e3

In 2016

Lee WH, Chun C, Seo HG, Lee SH, Oh BM. STAMPS: development and
verification of swallowing kinematic analysis software. Biomed Eng Online.
2017 Oct 17;16(1):120. _

Lee WH, Lee SU, Jung SH. Ischemic Cervical Myelopathy Caused by Vertebral
Artery Dissection: The Clinical Utility of a Motor-evoked Potential Study.
Neurologist. 2016 Jan;21(1):8-10.

Lee WH, Do HK, Lee JH, Kim BR, Noh JH, Choi SH, Chung SG, Lee SU, Choi
JE, Kim S, Kim MJ, Lim JY. Clinical Outcomes of Conservative Treatment and
Arthroscopic Repair of Rotator Cuff Tears: A Retrospective Observational Study.
Ann Rehabil Med. 2016 Apr;40(2):252-62.

Lee JC, Seo HG, Lee WH, Kim HC, Han TR, Oh BM. Computer-assisted
detection of swallowing difficulty. Comput Methods Programs Biomed. 2016
Oct;134:79-88.

Lee WK, Yeom J, Lee WH, Seo HG, Oh BM, Han TR. Characteristics of
Dysphagia in Severe Traumatic Brain Injury Patients: A Comparison With Stroke
Patients. Ann Rehabil Med. 2016 Jun;40(3):432-9.

Hwang H, Park J, Lee WK, Lee WH, Leigh JH, Lee JJ, Chung SG, Lim C, Park
SJ, Kim K. Crystallization of Local Anesthetics When Mixed With
Corticosteroid Solutions. Ann Rehabil Med. 2016 Feb;40(1):21-7.
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2|HO|E & E7(Rivermead

motor assessment, RMA)
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Nottingham 1 RMA xls

CERISE/QLRT-2001-00170 1
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28 dAH(Manual muscle test,
MMT)
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MANUAL MUSCLE TESTING (MMT)

Manual Muscle Testing
16 muscle groups/ motions will be tested (not individual muscles). 14 of these are
tested bilaterally. Grading will be based on the isometric “Break” test. It is
essential that a grade of 3 be established before proceeding to application of
resistance for grades above 3 or to alternate gravity minimized tests for grades

below 3.

Muscle Group Abbreviation
Shoulder abductors SA
Elbow flexors EF
Wrist extensors WE
Wrist flexors WF
Common finger extensors CFE
Thumb flexors TF
Hip flexors HF
Knee extensors KE
Ankle dorsiflexors AD
Hip abductors HAB
Hip adductors HAD
Elbow extensors EE
Shoulder external rotators SER
Hip extensors HE
Knee flexors KF
Ankle plantar flexors AP
Neck flexion NF
Neck extension NE
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The criteria for assigning specific grades are as follows:

Grade | Criteria

5 Normal strength

5- Uncertain muscle weakness

4+ Ability to move through full range of motion and hold against
strong pressure

4 Ability to move through full range of motion and hold against
moderate pressure

4- Ability to move through full range of motion and hold against

slight pressure; or breaks abruptly with pressure

3 Ability to move through full range of motion against gravity

3- Ability to move through partial range of motion against gravity

2 Ability to move through any range of motion only with gravity
eliminated

1 A flicker of movement is seen or felt in the muscle

0 No contraction palpable

For each test:

Explain or demonstrate the movement that is required of the patient.
Ask the patient to perform the movement through the full range against gravity.
If the patient does not perform or is unable to perform the complete movement,
check for these limiting factors:
o Understanding of the required task
o Availability of the appropriate range of motion - limitations may be due to
soft tissue.
o Weakness
Based on the limiting factor(s):
o instruct and demonstrate again
o decide if joint restriction is affecting the performance
o repeat the test using the alternative gravity eliminated position
If the patient completes the movement through full available range against
gravity, place the joint at the appropriate angle and apply resistance gradually.
Appropriate feedback and encouragement will generate best effort on the part of
the patient.
Grade according to criteria described.

96



If the patient experiences pain, cramps, or spasms during the testing, the clinical
evaluator must determine whether the patient feels that he/she is able to give his best
effort in spite of his discomfort. If yes, continue the testing but note under comments
that the patient complained of pain. If the patient feels that discomfort prohibits him
from giving a maximal effort, do not test that muscle and code appropriately.

The precise order of testing, in terms of whether the evaluator should test R/L, or
complete one side in each position is left to the discretion of the CE. However, it is
important that the evaluator always be on the same side as the muscle being tested.

NOTE: Itis necessary that the testing room allows for space all around the table and
that the table is placed away from a wall.

Certain muscles can be graded from 0-5 in one position only. For other muscles, the
first testing position will indicate a grading range of 3- to 5. If the muscle cannot be
graded in this range, then it will need to be tested again in an alternate position.

A. POSITION I: SITTING

Seat patient comfortably on the examination table with shoes off and feet unsupported.
The edge of the examining table should support the patient's thigh to a level proximal to
the knee joint.

The following tests are performed in the sitting position:

Shoulder Abduction (3- thru 5)

1. Ask patient to abduct the shoulder as much as they are able to with the elbow

extended. If patient able to abduct greater than 90 degrees, ask the patient to position
the shoulder to 90° with the elbow flexed and the forearm pronated.

2. Provide stabilization proximal to the shoulder or on the opposite shoulder to prevent
any tendency to lean in the opposite direction.

3. With shoulder in 90° of abduction, apply resistance at the elbow.

4. If AROM against gravity is present, but less than 90 degrees, score 3-/5.

5. If patient is unable to abduct the arm at all, retest in the supine position.

Elbow Flexion (0 thru 5)

1. Ask patient to bend the elbow and touch the shoulder with the forearm supinated.

(Observe for substitution, specifically rotation of forearm to mid position -
brachioradialis).
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2. Provide stabilization under elbow or anterior to the shoulder at proximal end of the
humerus.

3. Position elbow at 120° of flexion and apply resistance at wrist to straighten the elbow.

4. If patient is unable to bend the elbow against gravity, support the patient's upper arm
in abduction and elbow in extension with forearm supinated. Ask patient to bend the
elbow — bringing hand to mouth with forearm in supination.

Wrist Extension (0 thru 5)
1. Place patient's arm by his side, elbow flexed to 90° forearm pronated.

2. Ask patient to extend his wrist from flexed position keeping fingers relaxed.

3. Support forearm proximal to the wrist to maintain 90°. Apply resistance on dorsum of
hand.

4. If patient cannot extend the wrist against gravity, place forearm in neutral position,
provide support proximal to the wrist and ask patient to extend wrist from flexed
position.

Wrist Flexion (0 thru 5)
1. Position patient’s arm by his side, elbow flexed to 90°, forearm supinated.

2. Ask patient to flex wrist with fingers relaxed.

3. Support forearm proximal to wrist to maintain 90° and give resistance on the palm of
the hand.

4. If patient cannot flex the wrist against gravity, place forearm in neutral position,
provide support proximal to wrist and ask patient to flex wrist from full extension keeping
fingers flexed.

Common Finger Extensors
1. Place patient's arm by his side, elbow flexed to 90° forearm pronated.

2. Ask patient to extend all digits with fingers adducted.
3. Support wrist
4. Apply resistance just distal to the PIP joints

Long Finger Flexors Thumb (Flexor Pollicis Longus)
1. Patient in sitting with elbow flexed and forearm supinated as much as possible.
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2. Stabilize the metacarpal bone and proximal phalanx of the thumb in extension.

3. Ask the patient to flex the interphalangeal joint of the thumb. Using index finger

4. Apply pressure at the palmar surface of the distal phalanx of the thumb in the
direction of extension.

Hip Flexion (3- thru 5)
1. Ask patient to sit up straight and support trunk with arms supporting trunk with no

greater than 20 degree of trunk extension. 2. Ask patient to bring his knee towards his
chest. Patient should be able to flex to 30°. During this test, the patient should be
discouraged from leaning sideways and the thigh should remain in neutral rotation. Do
not allow patient to maintain hip flexion by pressing the belly of the calf muscle on the
edge of the exam table.

3. Provide stabilization or counter pressure against the shoulder.

4. Apply resistance on distal surface of the thigh in the direction of hip extension.

5. To achieve a grade of 3-, the patient should be able to flex the hip enough that the
examiner can slide the hand clearly under the distal thigh. If the patient can lift the
thigh, but cannot maintain neutral rotation, grade as 3-. If the patient cannot lift the
thigh, test in the alternate position.

Knee Extension (3-thru 5)

1. Ask patient to sit up straight and support trunk with arms propped with no greater
than 20 degree of trunk extension. 2. The examiner may put his hand or a rolled towel
under the distal end of the thigh to cushion it.

3. Patient is then asked to extend the knee.

4. Place the knee in 20° of flexion from full extension to avoid mechanical locking of the

joint.

5. Apply resistance just proximal to the ankle.

6. For a grade of 3- patient should be able to actively extend the knee from 90° of flexion
without a swinging motion secondary to flexing the knee and creating momentum. If the

patient cannot move his leg against gravity, do not grade in this position. Retest in the
side-lying position.
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7. For a grade of 3, the patient must extend the knee to full extension. If a ‘lag’ is noted,
grade a 3-.

Ankle Dorsiflexion (3- thru 5)

1. Ask patient to bend the foot up from plantar flexed position. (It is helpful to watch
posterior ankle joint for movement; ankle inversion or great toe extension may appear
with attempts at substitution.

2. Stabilize leg proximal to ankle.

3. If AROM is full within available ROM, apply resistance on dorsum of the foot at
maximum available ROM.

4. If patient is unable to dorsiflex the foot, retest in the side-lying position.

B. POSITION 2: SIDE-LYING

Hip Abduction (3- thru 5)

1. Ask patient to lie on his side, bottom leg slightly flexed to increase the base of
support. Patient may hold on to table to provide more stability.

2. Stand behind the patient, place the top leg in extension and stabilize the pelvis with
one hand to prevent forward or backward rotation.

3. Ask patient to lift leg as high as possible without bringing it forward or back or rotating
it.

4. Apply resistance at knee.
5. If patient cannot lift leg against gravity, retest in supine position.

Hip Adduction (3- thru 5)
1. Ask patient to lie on his side.

2. Stand behind patient, support the top leg in abduction (cradled in arm), and ask
patient to lift his bottom leg.

3. If patient is able to lift leg approximately 75% off of the table, apply resistance at the
knee. If less than 75% of antigravity ROM noted, score 3-/5.

4. If patient cannot lift leg against gravity, retest in supine position.
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POSITION 3: PRONE

Neck Extension (3- thru 5)
To ensure patient safety make sure patient does not have pain or stiffness related to
neck movements. Use clinical judgement to determine whether to perform the test.

1. Patient lying prone with arms at their side. Examiner holds the shoulders stable.

2. Patient is asked to lift his head up as high as he can. Patient should be able to get his
face perpendicular to the table.

3. Place one hand over the occiput. As a safety measure, keep the other hand below
the patient's chin and apply pressure in the direction of neck flexion.

4. If the patient cannot lift his head against gravity, retest in the side-lying position.

* to differentiate between 3 and 3-, drop the table to assess full ROM.

Shoulder External Rotation

1. Patient is lying prone with head in neutral (if possible). Arm is placed in 90 degrees
of shoulder abduction, elbow flexed, and forearm pronated.

2. Examiner stabilizes under the distal humerus.
3. Ask the patient to rotate his shoulder, assess for full ROM

4. If full ROM antigravity, apply resistance proximal to the wrist and in the direction of
internal rotation.

5. If patient cannot externally rotate against gravity, retest in the sitting position.

Hip Extension (3- thru 5)

1. Check the available range of hip extension and demonstrate the required motion.

2. Ask patient to bend his knee to 90° and then extend the hip.

3. Stabilize the lower trunk with one hand.

4. Apply resistance on the thigh with the other hand.

5. If the patient has limited range of motion or is unable to lift the hip against gravity, or

barely lifts it, retest with the patient in the side lying position and finally in standing
position to minimize changes of position.
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Knee Flexion (3- thru 5)

1. Place patient prone on the table with a pillow under his head and head turned to
either side.

2. Ask patient to bend the knee to 90°. Observe ankle to make sure that ankle
dorsiflexion is not used to initiate movement.

3. Then place the knee in 70° of flexion.
4. Stabilize the thigh proximal to the knee.
5. Apply resistance just proximal to ankle.

6. For a grade of 3- patient must be able to lift the foot and ankle off the table and not
just plantar flex the foot. If the patient cannot lift the leg, retest in side lying position

Ankle Plantar Flexion (3- thru 4+)

1. Maintain Knee flexion at 90° passively.

2. Ask patient to bend foot towards the ceiling.

3. Stabilize the ankle by holding the leg around the malleoli.
4. With the other hand give downwards pressure on the foot.

5. In order to score a 5, patient must be able to perform a single limb heel raise through
full ROM*. If unable to perform full ROM in standing, score 5-/5.

*this test may be used for grade 5 if patient is unable to perform single limb stand
secondary to proximal weakness.

Alternate tests

Hip Flexion (2 thru 0)

Support the patient’s leg under the thigh and lower leg (with knee flexed) and place hip
in extension and knee in flexion.

Ask patient to bring his knee towards the chest- flexing the hip.

Hip Extension (2 thru 0)

Support the patient’s leg under the thigh and lower leg (with knee flexed) and place hip
in flexion.

Ask patient to push the leg back - extending the hip.

Knee Flexion (2 thru 0)
Support the patient’s leg under the thigh and lower leg and place knee in extension.
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Ask patient to bend/flex the knee.

Knee Extension (2 thru 0)

Support the patient’s leg under the thigh and lower leg and place knee in flexion.
Ask patient to straighten/extend the knee.

Ankle Dorsiflexion (2 thru 0)

Support the patient’s leg proximal to the ankle and under the foot.
Ask patient to bend the foot towards his face.

Ankle Plantar Flexion (2 thru 0)
Support the patient’s leg proximal to the ankle and under the foot.
Ask patient to move the foot down and back towards you.

D. POSITION 4: SUPINE

Neck Flexion (3- thru 5)

1. Passively perform the motion, thus checking for range and any discomfort
2. Ask patient to flex the head and neck until the chin touches the chest.

3. Apply pressure with one hand on the patient’s forehead. For safety, hold the other
hand just under the patient's head.

4. If unsure between 3/5 and 3-/5 drop the end of the table and check anti-gravity ROM.
Pt must be able to move through full anti-gravity ROM for 3/5 strength.

4., If the patient cannot flex the cervical spine so that the chin moves toward the
sternum, do not grade. Re-test in the side lying position.

Elbow Extension (3- thru 5)

1. Support the patient's upper arm in 90° of shoulder flexion so that the elbow is pointing
toward the ceiling. The forearm is in neutral position and lies across the patient's chest.

2. Ask patient to straighten/extend the elbow.
3. Place the elbow in 20° of flexion and apply resistance just proximal to the wrist.

4. If the patient is unable to move the forearm against gravity, re-test in the sitting
position.
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Alternate test

Hip Abduction (2 thru 0)
Support the patient’s leg under the knee and ankle.
Ask patient to abduct/ move the leg sideways towards you.

Hip Adduction (2 thru 0)
Support the patient’s leg under the knee and ankle, bring it out into abduction.
Ask patient to abduct/ move the leg sideways towards midline.

NOTE: Do not allow external rotation, hip flexion, or knee flexion.

E. POSITION 5: REPEAT SIDE-LYING

Neck Flexion (2 thru 0)
Support the weight of the patient's head if necessary.
Ask patient to bend his neck forward bringing chin to chest.

Repeat alternate tests for hip flexion/ extension, knee flexion/extension and
ankle dorsiflexion/ plantar flexion as necessary

F. POSITION 6: SITTING

Alternate test

Elbow Extension (2 thru 0)

Place patient's arm in 90° of shoulder flexion, elbow in full flexion and forearm in neutral
position. Stabilize the arm proximal to elbow.

Ask patient to straighten the elbow.

Elbow Flexion (2 thru 0)

If patient is unable to bend the elbow against gravity, support the patient's upper arm in
abduction and elbow in extension with forearm supinated. Ask patient to bend the elbow
- bringing hand to mouth with forearm in supination.

Shoulder External Rotation

Patient is positioned with arm at his side with the elbow flexed to 90 degrees and
forearm in neutral. The patient is then asked to rotate the shoulder externally. If the
patient has week biceps, you may support the forearm.

G. POSITION 7: STANDING

Ankle Plantar flexion (5)
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Have patient stand next to a table; single limb stand by bending one knee. Once the
patient is steady (can steady themselves using table), ask them to go up onto their toes.
Assess for complete plantar flexion of the foot.

Assign (5-) if unable to fully plantar flex.
Alternate tests
Hip Extension (3)

Ask patient to stand leaning over the table so that his entire trunk is supported and his
feet are just touching the floor, let him hold on to the table for added stability.

Ask him to shift his weight onto one leg. Support the leg being tested in 90° of knee
flexion, and ask the patient to lift the thigh away from the table. Grade as 3- if the patient
lifts the thigh. If the patient cannot lift the thigh from the resting vertical position (with the
examiner supporting the knee in flexion), go ahead and assign grade 2.

NOTE: To avoid having the patient change position more than necessary, assessing for

a 3- grade can be done as the last muscle tested, as the patient gets on or off from the
exam table.
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Dateof bitth:esns Lo loeessoes
Date: ..../....0........

Patient It NAMIE e e i S s R ST S Al TR
Patientfirstmame: ....... ...t

FugI-Meyer Assessment Lower Extremity
(FMA-LE)

Assessment of sensorimotor function:

LOWER EXTREMITY
I. Reflex activity, supine position None | Can be elicited
Flexors: knee flexors 0 2
Extensors: patellar, Achilles 0 2
Subtotal | /4
Il. Volitional movement within synergies, supine position None | Partial Full
Flexor synergy: Maximal hip flexion (abduction/external | Hip flexion 0 1 2
rotation), maximal flexion in knee and ankle joint Knee flexion 0 1 2
(palpate distal tendons to ensure active knee flexion). Ankle dorsiflexion 0 1 2
Extensor synergy: From flexor synergy to the hip H!p extenston 0 1 2
extension/adduction, knee extension and ankle plantar | Hip adduction 0 1 2
flexion. Resistance is applied to ensure active Knee extension 0 1 2
movement, evaluate both movement and strength Ankle plantar flexion 0 1 2
Subtotal || /14
TII. Volitional movement mixing synergies, sitting position, knee 10 cm from :
the edge of the chair/bed None | Parioh) Bl
Knee flexion no active motion 0
g:mss;::‘;’e'y of no flexion beyond 90°, palpate tendons of hamstrings 1
extended knee knee flexion beyond 90°, palpate tendons of hamstrings 2
Ankle no active motion 0
dorsiflexion limited dorsiflexion 1
compare with )
unaffected side complete dorsiflexion 2
Subtotal Il /4
IV. Volitional movement with little or no synergy. standing position, hip at 0° | None | Partial [ Full
Knee flexionto | no active motion/ immediate and simultaneous hip flexion 0
90° hip at 0°, less than 90° knee flexion or hip flexion during movement 1
balance support ; 5 - § :
is allowed at least 90° knee flexion without simultaneous hip flexion 2
Ankle no active motion 0
dorsifiexdon limited dorsiflexion 1
compare with
unaffected side complete dorsiflexion 2
Subtotal IV /4
V. Normal reflex activity supine position, evaluated only if full score of 4 Nove Partial Full
points achieved on earlier part |V, compare with unaffected side
Reflex activity 0 points on part IV or 2 of 3 reflexes markedly hyperactive 0
knee flexors, 1 reflex markedly hyperactive or at least 2 reflexes lively 1
Achilles, patellar | maximum of 1 reflex lively, none hyperactive 2
Subtotal V /2
Total /28
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BERG BALANCE TESTS AND RATING SCALE

Patient Name
Date
Location
Rater

ITEM DESCRIPTION SCORE (0-4) Sitting to standing Standing unsupported _____ Sitting
unsupported _____ Standing to sitting Transfers Standing with eyes closed

Standing with feet together ____ Reaching forward with outstretched arm Retrieving object
from floor Turning to look behind _____ Turning 360 degrees Placing alternate foot
on stool Standing with one foot in front Standing on one foot TOTAL

GENERAL INSTRUCTIONS
Please demonstrate each task and/or give instructions as written. When scoring, please record the
lowest response category that applies for each item.

In most items, the subject is asked to maintain a given position for a specific time. Progressively
more points are deducted if the time or distance requirements are not met, if the subject's
performance warrants supervision, or if the subject touches an external support or receives
assistance from the examiner. Subjects should understand that they must maintain their balance
while attempting the tasks. The choices of which leg to stand on or how far to reach are left to the
subject. Poor judgment will adversely influence the performance and the scoring.

Equipment required for testing are a stopwatch or watch with a second hand, and a ruler or other
indicator of 2, 5 and 10 inches (5, 12 and 25 cm). Chairs used during testing should be of
reasonable height. Either a step or a stool (of average step height) may be used for item #12.

1. SITTING TO STANDING

INSTRUCTIONS: Please stand up. Try not to use your hands for support.
() 4 able to stand without using hands and stabilize independently

() 3 able to stand independently using hands

() 2 able to stand using hands after several tries

() 1 needs minimal aid to stand or to stabilize

() 0 needs moderate or maximal assist to stand

2. STANDING UNSUPPORTED

INSTRUCTIONS: Please stand for two minutes without holding.
() 4 able to stand safely 2 minutes

() 3 able to stand 2 minutes with supervision

() 2 able to stand 30 seconds unsupported

() 1 needs several tries to stand 30 seconds unsupported

() 0 unable to stand 30 seconds unassisted

Page 1
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If a subject is able to stand 2 minutes unsupported, score full points for sitting unsupported.
Proceed to item #4.

3. SITTING WITH BACK UNSUPPORTED BUT FEET SUPPORTED ON FLOOR ORON A
STOOL

INSTRUCTIONS: Please sit with arms folded for 2 minutes.

() 4 able to sit safely and securely 2 minutes

() 3 able to sit 2 minutes under supervision

() 2 able to sit 30 seconds

() 1able to sit 10 seconds

() 0 unable to sit without support 10 seconds

4. STANDING TO SITTING

INSTRUCTIONS: Please sit down.

() 4 sits safely with minimal use of hands

() 3 controls descent by using hands

() 2 uses back of legs against chair to control descent
() 1 sits independently but has uncontrolled descent
() 0 needs assistance to sit

5. TRANSFERS

INSTRUCTIONS: Arrange chairs(s) for a pivot transfer. Ask subject to transfer one way toward a
seat with armrests and one way toward a seat without amrests. You may use two chairs (one with
and one without armrests) or a bed and a chair.

() 4 able to transfer safely with minor use of hands

() 3 able to transfer safely definite need of hands

() 2 able to transfer with verbal cueing and/or supervision

() 1 needs one person to assist

() 0 needs two people to assist or supervise to be safe

6. STANDING UNSUPPORTED WITH EYES CLOSED
INSTRUCTIONS: Please close your eyes and stand still for 10 seconds.
()4 able to stand 10 seconds safely

() 3 able to stand 10 seconds with supervision

()2 able to stand 3 seconds

() 1 unable to keep eyes closed 3 seconds but stays steady

() 0 needs help to keep from falling

7. STANDING UNSUPPORTED WITH FEET TOGETHER

INSTRUCTIONS: Place your feet together and stand without holding.

() 4 able to place feet together independently and stand 1 minute safely

() 3 able to place feet together independently and stand for 1 minute with supervision
() 2 able to place feet together independently but unable to hold for 30 seconds

() 1 needs help to attain position but able fo stand 15 seconds with feet together

() 0 needs help to attain position and unable to hold for 15 seconds

Page 2
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8. REACHING FORWARD WITH OUTSTRETCHED ARM WHILE STANDING

INSTRUCTIONS: Lift arm to 90 degrees. Stretch out your fingers and reach forward as far as you
can. (Examiner places a ruler at end of fingertips when arm is at 90 degrees. Fingers should not
touch the ruler while reaching forward. The recorded measure is the distance forward that the
finger reaches while the subject is in the most forward lean position. When possible, ask subject to
use both arms when reaching to avoid rotation of the trunk.)

() 4 can reach forward confidently >25 cm (10 inches)

() 3 can reach forward >12 cm safely (5 inches)

() 2 can reach forward >5 cm safely (2 inches)

() 1 reaches forward but needs supervision

() 0 loses balance while trying/requires external support

9. PICK UP OBJECT FROM THE FLOOR FROM A STANDING POSITION
INSTRUCTIONS: Pick up the shoe/slipper which is placed in front of your feet.

()4 able to pick up slipper safely and easily

() 3 able to pick up slipper but needs supervision

() 2 unable to pick up but reaches 2-5¢m (1-2 inches) from slipper and keeps balance
independently

() 1 unable to pick up and needs supervision while trying

() 0 unable to try/needs assist to keep from losing balance or falling

10. TURNING TO LOOK BEHIND OVER LEFT AND RIGHT SHOULDERS WHILE STANDING
INSTRUCTIONS: Turn to look directly behind you over toward left shoulder. Repeat to the right.
Examiner may pick an object to look at directly behind the subject to encourage a better twist turn.
() 4 looks behind from both sides and weight shifts well

() 3 looks behind one side only other side shows less weight shift

() 2 turns sideways only but maintains balance

() 1 needs supervision when turning

() 0 needs assist to keep from losing balance or falling

11. TURN 360 DEGREES

INSTRUCTIONS: Turn completely around in a full circle. Pause. Then turn a full circle in the other
direction.

() 4 able to turn 360 degrees safely in 4 seconds or less

() 3 able to turn 360 degrees safely one side only in 4 seconds or less

() 2 able to turn 360 degrees safely but slowly

() 1 needs close supervision or verbal cueing

() 0 needs assistance while turning

12. PLACING ALTERNATE FOOT ON STEP OR STOOL WHILE STANDING UNSUPPORTED
INSTRUCTIONS: Place each foot alternately on the step/stool. Continue until each foot has
touched the step/stool four times.

() 4 able to stand independently and safely and complete 8 steps in 20 seconds

() 3 able to stand independently and complete 8 steps in >20 seconds

() 2 able to complete 4 steps without aid with supervision

() 1 able to complete >2 steps needs minimal assist

() 0 needs assistance to keep from falling/unable to try

Page 3
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13. STANDING UNSUPPORTED ONE FOOT IN FRONT

INSTRUCTIONS: (DEMONSTRATE TO SUBJECT) Place one foot directly in front of the other. If
you feel that you cannot place your foot directly in front, try to step far enough ahead that the heel
of your forward foot is ahead of the toes of the other foot. (To score 3 points, the length of the step
should exceed the length of the other foot and the width of the stance should approximate the
subject's normal stride width)

() 4 able to place foot tandem independently and hold 30 seconds

() 3 able to place foot ahead of other independently and hold 30 seconds

() 2 able to take small step independently and hold 30 seconds

() 1 needs help to step but can hold 15 seconds

() 0 loses balance while stepping or standing

14. STANDING ON ONE LEG

INSTRUCTIONS: Stand on one leg as long as you can without holding.

() 4 able to lift leg independently and hold >10 seconds

() 3 able to lift leg independently and hold 5-10 seconds

() 2 able to lift leg independently and hold = or >3 seconds

() 1 tries to lift leg unable to hold 3 seconds but remains standing independently
() 0 unable to try or needs assist to prevent fall

TOTAL SCORE (Maximum = 56:

*References

Wood-Dauphinee S, Berg K, Bravo G, Williams JI: The Balance Scale: Responding to clinically
meaningful changes. Canadian Journal of Rehabilitation, 10: 35-50,1997.

Berg K, Wood-Dauphinee S, Williams JI: The Balance Scale: Reliability assessment for elderly
residents and patients with an acute stroke. Scand J Rehab Med, 27:27-36, 1995.

Berg K, Maki B, Williams JI, Holliday P, Wood-Dauphinee S: A comparison of clinical and
laboratory measures of postural balance in an elderly population. Arch Phys Med Rehabil, 73:
1073-1083, 1992.

Berg K, Wood-Dauphinee S, Williams JI, Maki, B: Measuring balance in the elderly: Validation of
an instrument. Can. J. Pub. Health, July/August supplement 2:S7-11, 1992,

Berg K, Wood-Dauphinee S, Williams JI, Gayton D: Measuring balance in the elderly: Preliminary
development of an instrument. Physiotherapy Canada, 41:304-311, 1989,
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Functional Ambulation Classification (FAC)

Level Ambulation Description Definition

- Unable to ambulate
Ambulates only in parallel bars

- Requires supervision or physical assistance
from > 1 person

1 Non-functional

- Requires manual contact of one person during
ambulation on level surfaces
2 Dependent, Level | - Manual contact is continuous and necessary to
support body weight and/or to maintain balance
or assist coordination

- Requires manual contact of one person during
ambulation on level surfaces

- Manual contact is continuous or intermittent light
touch to assist balance or coordination

3 Dependent, Level |

- Ambulation occurs on level surfaces without
manual contact of another person

- Requires stand-by guarding of one person
because of poor judgment, questionable cardiac
status, or the need for verbal cuing to complete
the task

4 Dependent, Supervision

5 Independent, - Ambqlate is mdepfandent on level §urfaces
Level Surfaces Only - Requnires sugerv!smp/physwal assistance to
negotiate stairs, inclines, or unlevel surfaces

6 Independent, - Ambulation is independent on unlevel and level
Level and Non-Level Surfaces surfaces, stairs, and inclines
Patient last mam s o S i T TR S Dateof birth:: o lovsafiaassys
Patient fIrSENAMIE:: .. s siniaze ssia i iassinss wissson s siingaisiosatosess Date: .o fasadlionmmnsins
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University of North Carolina Hospitals
Chapel Hill, NC 27514
Department of Neurology

MODIFIED RANKIN SCALE (MRS)
MIM # 721

Rater Name:

Date:

Score Description

0 No symptoms at all

1 No significant disability despite symptoms; able to carry out all usual duties and
activities

2 Slight disability; unable to carry out all previous activities, but able to look after own
affairs without assistance

3 Moderate disability; requiring some help, but able to walk without assistance

4 Moderately severe disability; unable to walk without assistance and unable to attend to
own bodily needs without assistance

5 Severe disability; bedridden, incontinent and requiring constant nursing care and
attention

6 Dead

TOTAL (0-6):

Rater Sign / pager:

Provider Sign / MD# / pager:

HOF 5351 403

References

Rankin J. "Cerebral vascular accidents in patients over the age of 60.” Scott Med J 1957,2:200-15

Bonita R, Beaglehole R. “Modification of Rankin Scale: Recovery of motor function after stroke.” Stroke 1988
Dec;19(12):1497-1500

Van Swieten JC, Koudstaal PJ, Visser MC, Schouten HJ, van Gijn J. “Interobserver agreement for the assessment
of handicap in stroke patients.” Stroke 1988;19(5).604-7
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Appendix 3

| MODIFIED BARTHEL INDEX (SHAH VERSION) : SELF CARE ASSESSMENT
INDEX ITEM SCORE DESCRIPTION
0 Unable to participate in a transfer. Two attendants are required to transfer the
patient with or without a mechanical device.
3 Able to participate but maximum assistance of one other person is require in all
aspects of the transfer.
8 The transfer requires the assistance of one other person. Assistance may be
CHAIR/BED TRANSFERS required in any aspect of the transfer.
12 The presence of another person is required either as a confidence measure, or to
provide supervision for safety.
15 The patient can safely approach the bed walking or in a
wheelchair, lock brakes, lift footrests, or position walking aid, move safely to bed,
liec down, come to a sitting position on the side of the bed, change the position of
the wheelchair, transfer back into it safely and/or grasp aid and stand. The patient
must be independent in all phases of this activity.
0 Dependent in ambulation,
3 Constant presence of one or more assistant is required during ambulation,
Assistance is required with reaching aids and/or their manipulation. One person is
8 required to offer assistance.
The patient is independent in ambulation but unable to walk 50 metres without
12 help, or supervision is needed for confidence or safety in hazardous situations.
AMBULATION
The patient must be able to wear braces if required, lock and unlock these braces
assume standing position, sit down, and place the necessary aids into position for
15 use. The patient must be able to crutches, canes, or a walkarette, and walk 50
metres without help or supervision.
0 Dependent in wheelchair ambulation,
1 Patient can propel self short distances on flat surface, but assistance is required for
AMBULATION/WHEELCHAIR all other steps of wheelchair management.
3 Presence of one person is necessary and constant assistance is required to
manipulate chair to table, bed, etc.
* (If unable to walk)
4 The patient can propel self for a reasonable duration over regularly encountered
Only use this item if the terrain. Minimal assistance may still be required in “tight corners™ or to negotiate
patient is rated “0” for a kerb 100mm high.
Ambulation, and then
only if the patient has 5 To propel wheelchair independently, the patient must be able to go around corners,

been trained in
wheelchair management.

turn around. manocuvre the chair to a table, bed, toilet, etc. The patient must be
able to push a chair at least 50 metres and negotiate a kerb.
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INDEX ITEM SCORE DESCRIPTION

0 The patient is unable to climb stairs.

2 Assistance is required in all aspects of chair climbing, including assistance with
walking aids.

5 The patient is able to ascend/descend but is unable to carry walking aids and needs
supervision and assistance.

STAIR CLIMBING

8 Generally no assistance is required. At times supervision is required for safety due
to morning stiffness, shortness of breath, etc.

10 The patient is able to go up and down a flight of stairs safcly without help or
supervision. The patient is able to use hand rails, cane or crutches when needed
and is able to carry these devices as he/she ascends or descends,

0 Fully dependent in toileting.

2 Assistance required in all aspects of toileting.

5 Assistance may be required with management of clothing, transferring, or
washing hands.

TOILET TRANSFERS 8 Supervision may be required for safety with normal toilet. A commode may be
used at night but assistance is required for emptying and cleaning.

10 The patient is able to get on/off the toilet, fasten clothing and use toilet paper
without help. If necessary, the patient may use a bed pan or commode or urinal at
night, but must be able to empty it and clean it,

0 The patient is bowel incontinent.

2 The patient needs help to assume appropriate position, and with bowel movement
facilitatory techniques.

5 The patient can assume appropriate position, but cannot use facilitatory techniques
or clean self without assistance and has frequent accidents. Assistance is required

BOWEL CONTROL with incontinence aids such as pad. etc.

8 The patient may require supervision with the use of suppository or enema and has
occasional accidents.

10 The patient can control bowels and has no accidents, can use suppository, or take
an enema when necessary.

0 The patient is dependent in bladder management, is incontinent, or has indwelling
catheter.

2 The patient is incontinent but is able to assist with the application of an internal or
external device.

BLADDER CONTROL 5 The patient is generally dry by day. but not at night and needs some assistance
with the devices.

8 The patient is generally dry by day and night, but may have an occasional accident
or need minimal assistance with internal or external devices.

10 The patient is able to control bladder day and night, and/or is independent with

internal or external devices,
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INDEX ITEM SCORE DESCRIPTION
0 Total dependence in bathing self.
1 Assistance is required in all aspects of bathing, but patient is able to make some
contribution.
3 Assistance is required with either transfer to shower/bath or with washing or
drying; including inability to complete a task because of condition or disease, etc.
BATHING
Supervision is required for safety in adjusting the water temperature, or in the
4 transfer.
The patient may usc a bathtub, a shower, or take a complete sponge bath. The
5 patient must be able to do all the steps of whichever method is employed without
another person being present.
0 The patient is dependent in all aspects of dressing and is unable to participate in
the activity.
2 The patient is able to participate to some degree, but is dependent in all aspects of
dressing.
DRESSING 5 Assistance is needed in putting on, and/or removing any clothing.
8 Only minimal assistance is required with fastening clothing such as buttons, zips,
bra, shoes, etc.
10 The patient is able to put on. remove, corscet, braces, as prescribed.
0 The patient is unable to attend to personal hygiene and is dependent in all aspects.
Assistance is required in all steps of personal hygiene, but patient able to make
1 some contribution.
PERSONAL HYGIENE Some assistance is required in one or more steps of personal hygiene.
3
(Grooming) Patient is able to conduct his‘her own personal hygiene but requires minimal
4 assistance before and/or after the operation.
The patient can wash his/her hands and face, comb hair, clean teeth and shave. A
5 male patient may use any kind of razor but must insert the blade, or plug in the
razor without help, as well as retrieve it from the drawer or cabinet. A female
patient must apply her own make-up. if used. but need not braid or style her hair.
0 Dependent in all aspects and needs to be fed, nasogastric needs to be administered.
Can manipulate an eating device, usually a spoon, but someone must provide
2 active assistance during the meal.
Able to feed self with supervision. Assistance is required with associated tasks
5 such as putting milk/sugar into tea, salt, pepper, spreading butter, turning a plate or
other “set up™ activities.
FEEDING
Independence in feeding with prepared tray, except may need meat cut, milk
8 carton opened or jar lid etc. The presence of another person is not required.
The patient can feed self from a tray or table when someone puts the food within
reach. The patient must put on an assistive device if needed, cut food, and if
10 desired use salt and pepper, spread butter, etc.
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SCORE INTERPRETATION
00 - 20 Total Dependence
21 - 60 Severe Dependence
61 - 90 Moderate Dependence
91 - 99 Slight Dependence
- 100 Independence
SCORE PREDICTION
Less Than 40 Unlikely to go home
- Dependent in Mobility
- Dependent in Self Care
60 Pivotal score where patients move from dependency to assisted independence.
60 - 80 If living alone will probably need a number of community services to cope.
More Than 85 Likely to be discharged to community living

- Independent in transfers and able to walk or use wheelchair independently.

REFERENCES

1. Shah, S., Vanclay, F., & Cooper, B, (1989a). Improving the sensitivity of the Barthel Index for stroke
rchabilitation. Jowrnal of Clinical Epidemiology, 42, 703 - 709.

2. Shah, S., & Cooper, B. (1991). Documentation for measuring stroke rehabilitation outcomes.
Australian Medical Records Journal, 21, 88 - 95.

3 Shah, S., Cooper, B., & Maas, F. (1992). The Barthel Index and A D L evaluation in stroke
rchabilitation in Australia, Japan, the U K and the U S A. Australian Occupational Therapy Journal,
39.5-13.

4. Granger, V., Dewis, L., Peters, W., Sherwood, C., & Barrett, J. (1979). Stroke rehabilitation

analysis of repeated Barthel Index measures. Archives of Physical and Medical
Rehabilitation, 60, 14 - 17,

5. Hasselkus, B., (1982). Barthel self-care index and geriatric home care patients. Physical and
Occupational Therapy in Geriatrics, 1, 11 - 22.

6. Leonard, R., & McGovern, L. (1992). The Barthel Index in an acute geriatric setting.

American Jowrnal of Occupational Therapy, 39, 41 - 43.
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BLOOD AND MARROW BMT CTN Protocol #0102

Multiple Myeloma

Your Health and Well-Being

HEALTH STATUS SURVEY SF-36

Participant ID: Protocol 0102

Center: Visit Number:

This survey asks for your views about your health. This information will help
keep track of how you feel and how well you are able to do your usual
activities. Thank you for completing this survey!

For each of the following questions, please mark an < in the one box that best
describes your answer.

1. In general, would you say your health is:

| Excellent Very good Good Fair Poor |
v v v v v
Dl D.‘ D‘ D‘ D‘

2. Compared to one year ago, how would you rate your health in general

now?
Much better Somewhat About the Somewhat Much worse
now than one better now same as one Worse now now than one
year ago than one year year ago than one year year ago
ago ago
(] . 0 ] (]

SF-36v2™ Health Survey © 1996, 2000 by QualityMetric Incorporated and Medical Outcomes Trust. All Rights Reserved
SF-36% is a registered trademark of Medical Outcomes Trust.
(SF-36v2 Standard, US Version 2.0)
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Health Status Survey SF-36 v2.0 BMT CTN Protocol #0102
Page 2 of 6

3. The following questions are about activities you might do during a typical
day. Does your health now limit you in these activities? If so, how much?

Yes, Yes, No. not
limited limited limited
a lot a little at all

v v v

a Vigorous activitics, such as running, lifting
heavy objects, participating in strenuous

T | —— I s

b Moderate activities, such as moving a table,
pushing a vacuum cleaner, bowling, or

PIAYING EOI .o [ [ [ S s

¢ Lifting or carrying groceries .........coccooceeeeecnuecuenes I [T N R B
d Climbing several flights of stairs......................... [ e, s
e Climbing one flight of stairs ... [esnmmmsmmnm Flhsrnnnnmmn: [l 3
f Bending, kneeling, or Stooping ...........cccccceveienenene v | -
¢ Walking more than a mile ... N O -
h Walking several hundred vards ...........ccccccooine I —— | — [ S
i Walking one hundred yards...........cccooiivinninnne. [Tessmmmmnms Flssmmnnnns [l
j Bathing or dressing yourself................ Wil | e -

SF-36v2™ Health Survey © 1996, 2000 by QualityMetric Incorporated and Medical Outcomes Trust. All Rights Reserved,
SF-36% is a registered trademark of Medical Outcomes Trust.
(SF-36v2 Standard, US Version 2.0)
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Health Status Survey SF-36 v2.0 BMT CTN Protocol #0102
Page 3 of 6

4. During the past 4 weeks, how much of the time have you had any of the
following problems with your work or other regular daily activities as a
result of vour physical health?

All of Most of Some of A little None of
the time the time the time ofthe the time
time

vV v v v Vv

» Cut down on the amount of time you spent

on work or other activitieS.......cceeveeveereereereeseesiaennnns e Tl [ oo [ s

» Accomplished less than you would like ................. O......... Ck........ ... Ch......... s

. Were limited in the kind of work or other

ACHVITICS 1o sseeene s eneesneesnnens O......... ... ... Ch......... s

« Had difficulty performing the work or other
activities (for example, it took extra effort) ........... [ [ I T s

wn

During the past 4 weeks, how much of the time have you had any of the
following problems with your work or other regular daily activities as a
result of any emotional problems (such as feeling depressed or anxious)?

All of Most of Some of A little None of
the time the time the time ofthe the time
time

vV v v v Vv

o+ Cut down on the amount of time you spent

on work or other activities ..........ccccceeeeeeceecneennns [ [ [ [ Oe......... s

v+ Accomplished less than you would like................ ... . k... O......... s

« Did work or other activities less carefully

than USUAL........ooveeeeeceeeceeeeee e e e e e sneeeneeenns I [ I [ k... s

SF-36v2™ Health Survey © 1996, 2000 by QualityMetric Incorporated and Medical Outcomes Trust. All Rights Reserved,
SF-36% is a registered trademark of Medical Outcomes Trust.
(SF-36v2 Standard, US Version 2.0)
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Health Status Survey SF-36 v2.0 BMT CTN Protocol #0102
Page 4 of 6

6. During the past 4 weeks, to what extent has your physical health or
emotional problems interfered with your normal social activities with
family, friends, neighbors, or groups?

| Not at all Slightly Moderately Quite a bit Extremely |
v v v v v
O C: L L L

7. How much bodily pain have you had during the past 4 weeks?

| None Very mild Mild Moderate Severe Very Severe |
v v v v v v
. C s . s e

8. During the past 4 weeks, how much did pain interfere with your normal
work (including both work outside the home and housework)?

| Not at all A little bit Moderately Quite a bit Extremely |
v v v v v
O . ) . 3

SF-36v2™ Health Survey © 1996, 2000 by QualityMetric Incorporated and Medical Outcomes Trust. All Rights Reserved,
SF-36% is a registered trademark of Medical Outcomes Trust.
(SF-36v2 Standard, US Version 2.0)
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Health Status Survey SF-36 v2.0 BMT CTN Protocol #0102
Page 5 of 6

9. These questions are about how you feel and how things have been with you
during the past 4 weeks. For each question, please give the one answer that
comes closest to the way you have been feeling. How much of the time

during the past 4 weeks...

Allof Mostof Someof A little None of
the time the time the time ofthe the time
time

vV v v v Vv

Did you feel full of life? .........oveeeveeereeeeeeeereenes [N [t Ol Clisssssss s
Have you been very nervous?..........o.ceeeeceeceenees I [P [ e, O.......... s

« Have you felt so down in the dumps
that nothing could cheer you up? ..........c.ocee..... Ch.......... [ [ Y [ [— s

Have you felt calm and peaceful?.........ccccovevennene [ [P [ I — I — s
< Did you have a lot of energy? ..o I [ [ SO I s

Have you felt downhearted and

AOPressed . v s romarassanasnsssasnansassnssasy I [ [ ... I s
Did you feel worn out? ... I [ [ Ch.......... I s
Have you been happy? .....cocoeeeveereeeeeeneeeeeeenes [ [ [ ... I s
i Did you feel tired?........uoeueeeceeeeeeeeeeceeeeeeeeeeei [z e Clacuasi: W s

=

L

o

24

o

-

10. During the past 4 weeks, how much of the time has your physical health
or emotional problems interfered with your social activities (like visiting
friends, relatives, etc.)?

All of the Most of the Some of the A little of the  None of the
time time time time time

v v v v v
C L O C s

SF-36v2™ Health Survey © 1996, 2000 by QualityMetric Incorporated and Medical Outcomes Trust. All Rights Reserved,
SF-36% is a registered trademark of Medical Outcomes Trust.
(SF-36v2 Standard, US Version 2.0)
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Health Status Survey SF-36 v2.0 BMT CTN Protocol #0102

Page 6 of 6

11. How TRUE or FALSE is each of the following statements for you?

Definitely Mostly Don't
true true know

. I'scem to get sick a little casier
than other people........cccciermsnesnnssasananss I [ Ol s

» | am as healthy as anybody I know........ Hicssniiniic bt [
« I expect my health to get worse ............. I — | — B
« My health is excellent............ccccceennnene. Do Wl e Ck

THANK YOU FOR COMPLETING THESE QUES

Mostly  Definitely
false false

vV Vv

TIONS!

SF-36v2™ Health Survey © 1996, 2000 by QualityMetric Incorporated and Medical Outcomes Trust. All Rights Reserved,

SF-36% is a registered trademark of Medical Outcomes Trust.
(SF-36v2 Standard, US Version 2.0)
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PITTSBURGH REHABILITATION PARTICIPATION SCALE

Patient name:

Admission date:

Instructions to therapist: for each therapy session, please circle one of each of the following to assess
the patient’s participation (effort and motivation as perceived by you) in the therapy session. Please rate
as follows: None: patient refused entire session, or did not participate in any exercises in session. (see
Note below)

Poor: patient refused or did not participate in at least half of session.

Fair: patient participated in most or all of exercises*, but did not show maximal effort or finish most
exercises*, or required much encouragement to finish exercises®.

Good: patient participated in all exercises® with good effort and finished most but not all exercises* and
passively followed directions (rather than actively taking interest in exercises*® and future therapy).

Very good: patient participated in all exercises® with maximal effort and finished all exercises, but
passively followed directions (rather than actively taking interest in exercises* and future therapy).

Excellent: patient participated in all exercises* with maximal effort, finished all exercises*, and actively
took interest in exercises* and/or future therapy sessions.

Note: if patient was unable to attend therapy because of medical test, bed rest order, illness, or
scheduling conflict, do not mark any score.

Note: in cases of doubt, choose the lower rating, eg, “good” rather than “very good.”
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PARTICIPATION:

Session Therapist Very
Number | Date | Initials None | Poor | Fair | Good | good | Excellent
1 1 2 3 4 5 6
2 1 2 3 4 5 6
3 1 2 3 4 S 6
4 1 2 3 4 5 6
5 1 2 3 4 S 6
6 1 2 3 4 5 6
7 1 2 3 4 S 6
8 1 2 3 4 S 6
9 1 2 3 4 5 6
10 1 2 3 4 5 6

NOTE. Available as an electronic file from the corresponding author
by request.

*This version is specifically for PT. For the OT form, “"exercises”
should be replaced by "activities.”
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Mini-Mental State Examination (MMSE)

Patient's Name: Date:

Instructions: Ask the questions in the order listed. Score one point for each correct
response within each question or activity.

Maximum | Patient’s

Score Score Qiestions
5 “What is the year? Season? Date? Day of the week? Month?”
5 “Where are we now: State? County? Town/city? Hospital? Floor?”
The examiner names three unrelated objects clearly and slowly, then
3 asks the patient to name all three of them. The patient’s response is

used for scoring. The examiner repeats them until patient learns all of
them, if possible. Number of trials:

“| would like you to count backward from 100 by sevens." (93, 86, 79,
5 72, 65, ...) Stop after five answers.
Alternative: “Spell WORLD backwards.” (D-L-R-O-W)

“Earlier | told you the names of three things. Can you tell me what those

3 were?”

2 Show the patient two simple objects, such as a wristwatch and a pencil,
and ask the patient to name them.

1 “Repeat the phrase: ‘No ifs, ands, or buts.”

3 “Take the paper in your right hand, fold it in half, and put it on the floor.”
(The examiner gives the patient a piece of blank paper.)

1 “Please read this and do what it says.” (Written instruction is “Close

your eyes.")

“Make up and write a sentence about anything.” (This sentence must
contain a noun and a verb.)

“Please copy this picture.” (The examiner gives the patient a blank
piece of paper and asks him/her to draw the symbol below. All 10
angles must be present and two must intersect.)

1 @
30 TOTAL
(Adapted from Rovner & Folstein, 1987)

1

Source: www.medicine uiowa.edu/igecitools/cognitive/MMSE . pdf Provided by NHCQF, 0106-410
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Instructions for administration and scoring of the MMSE

Orientation (10 points):

* Ask for the date. Then specifically ask for parts omitted (e.g., "Can you also tell me what season it
is?"). One point for each correct answer.

e Askin turn, "Can you tell me the name of this hospital (town, county, etc.)?" One point for each
correct answer.

Registration (3 points):

* Say the names of three unrelated objects clearly and slowly, allowing approximately one second for
each. After you have said all three, ask the patient to repeat them. The number of objects the
patient names correctly upon the first repetition determines the score (0-3). If the patient does not
repeat all three objects the first time, continue saying the names until the patient is able to repeat all
three items, up to six trials. Record the number of trials it takes for the patient to learn the words. If
the patient does not eventually learn all three, recall cannot be meaningfully tested.

« After completing this task, tell the patient, "Try to remember the words, as | will ask for them in a
little while."

Attention and Calculation (5 points):

* Ask the patient to begin with 100 and count backward by sevens. Stop after five subtractions (93,
86, 79, 72, 65). Score the total number of correct answers.

« |f the patient cannot or will not perform the subtraction task, ask the patient to spell the word "world"
backwards. The score is the number of letters in correct order (e.g., dirow=5, dlorw=3).

Recall (3 points):
* Ask the patient if he or she can recall the three words you previously asked him or her to
remember. Score the total number of correct answers (0-3).

Language and Praxis (9 points):

« Naming: Show the patient a wrist watch and ask the patient what it is. Repeat with a pencil. Score
one point for each correct naming (0-2).

* Repetition: Ask the patient to repeat the sentence after you ("No ifs, ands, or buts."). Allow only one
trial. Score 0 or 1.

« 3-Stage Command: Give the patient a piece of blank paper and say, "Take this paper in your right
hand, fold it in half, and put it on the floor." Score one point for each part of the command correctly
executed.

* Reading: On a blank piece of paper print the sentence, "Close your eyes," in letters large enough
for the patient to see clearly. Ask the patient to read the sentence and do what it says. Score one
point only if the patient actually closes his or her eyes. This is not a test of memory, so you may
prompt the patient to "do what it says" after the patient reads the sentence.

« Writing: Give the patient a blank piece of paper and ask him or her to write a sentence for you. Do
not dictate a sentence; it should be written spontaneously. The sentence must contain a subject
and a verb and make sense. Correct grammar and punctuation are not necessary.

+ Copying: Show the patient the picture of two intersecting pentagons and ask the patient to copy the
figure exactly as it is. All ten angles must be present and two must intersect to score one point.
Ignore tremor and rotation.

(Folstein, Folstein & McHugh, 1975)

2

Source: www.medicine.uiowa.edu/igec/tools/cognitive/ MMSE . pdf Provided by NHCQF, 0106-410
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Interpretation of the MMSE

Method Score Interpretation
Single Cutoff <24 Abnormal
Range <21 Increased odds of dementia
>25 Decreased odds of dementia
21 Abnormal for 8" grade education
Education <23 Abnormal for high school education
<24 Abnormal for college education
24-30 No cognitive impairment
Severity 18-23 Mild cognitive impairment
0-17 Severe cognitive impairment
Sources:

« Crum RM, Anthony JC, Basselt SS, Folstein MF. Population-based norms for the mini-mental state
examination by age and educational level. JAMA. 1993;269(18):2386-2391.
+ Folstein MF, Folstein SE, McHugh PR. "Mini-mental state": a practical method for grading the cognitive state
of patients for the clinician. J Psychiatr Res. 1975;12:189-198.
+ Rovner BW, Folstein MF. Mini-mental state exam in clinical practice. Hosp Pract. 1987,22(1A):99, 103, 106,

110.

¢ Tombaugh TN, McIntyre NJ. The mini-mental state examination: a comprehensive review. J Am Geriatr Soc.

1992;40(9):922-935.

Source: www.medicine.uiowa.eduligec/tools/cognitive/MMSE . pdf
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Hospital Anxiety and Depression Scale (HADS)

Tick the box beside the reply that is closest to how you have been feeling in the past week.
Don't take too long over you replies: your immediate is best.

D |A D A
| feel tense or 'wound up': | feel as if | am slowed down:
Most of the time 3 Nearly all the time
A lot of the time 2 Very often
1 From time to time, occasionally 1 Sometimes
0 Not at all 0 Not at all
I still enjoy the things | used to | get a sort of frightened feeling like
enjoy: 'butterflies' in the stomach:
0 Definitely as much 0 Not at all
1 Not quite so much 1 Qccasionally
2 Only a little 2 Quite Often
3 Hardly at all 3 Very Often
| get a sort of frightened feeling as if
something awful is about to I have lost interest in my appearance:
happen:
3 Very definitely and quite badly 3 Definitely
2 Yes, but not too badly 2 | don't take as much care as | should
1 A little, but it doesn't worry me 1 | may not take quite as much care
0 Not at all 0 | take just as much care as ever
I can laugh and see the funny side | feel restless as | have to be on the
of things: move:
0 As much as | always could 3 Very much indeed
1 Not quite so much now 2 Quite a lot
2 Definitely not so much now 1 Not very much
3 Not at all 0 Not at all
Worrying thoughts go through my I look forward with enjoyment to
mind: things:
3 A great deal of the time 0 As much as | ever did
2 A lot of the time 1 Rather less than | used to
1 From time to time, but not too often 2 Definitely less than | used to
0 Only occasionally 3 Hardly at all
| feel cheerful: | get sudden feelings of panic:
3 Not at all 3 Very often indeed
2 Not often 2 Quite often
1 Sometimes 1 Not very often
0 Most of the time 0 Not at all
I can sit at ease and feel relaxed: I can enjoy a good book or radio or TV
program:
0 Definitely 0 Often
1 Usually 1 Sometimes
2 Not Often Not often
3 Not at all Very seldom
Please check you have answered all the questions
Scoring:
Total score: Depression (D) Anxiety (A)
0-7 = Normal
8-10 = Borderline abnormal (borderline case)

11-21 = Abnormal (case)
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Modified Ashworth Scale Instructions

General Information (derived Bohannon and Smith, 1987):

e Place the patient in a supine position

» |f testing a muscle that primarily flexes a joint, place the joint in a maximally
flexed position and move to a position of maximal extension over one second
(count "one thousand one”)

» |f testing a muscle that primarily extends a joint, place the joint in a maximally
extended position and move to a position of maximal flexion over one second
(count "one thousand one")

e Score based on the classification below

Scoring (taken from Bohannon and Smith, 1987):
0 No increase in muscle tone

1 Slight increase in muscle tone, manifested by a catch and release or by minimal
resistance at the end of the range of motion when the affected part(s) is moved in
flexion or extension

1+ Slight increase in muscle tone, manifested by a catch, followed by minimal
resistance throughout the remainder (less than half) of the ROM

2 More marked increase in muscle tone through most of the ROM, but
affected part(s) easily moved

3 Considerable increase in muscle tone, passive movement difficult

4 Affected part(s) rigid in flexion or extension

Patient Instructions:
The patient should be instructed to relax.

Downloaded from www.rehabmeasures.org
Test instructions provided courtesy of Richard Bohannon PT, PhD and Melissa Smith, PT
Page 1
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Modified Ashworth Scale Testing Form

Name: Date:

Muscle Tested Score

Downloaded from www.rehabmeasures.org
Test instructions provided courtesy of Richard Bohannon PT, PhD and Melissa Smith, PT
Page 2
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Reference for test instructions:
Bohannon, R. and Smith, M. (1987). "Interrater reliability of a modified Ashworth scale
of muscle spasticity." Physical Therapy 67(2): 206.

Downloaded from www.rehabmeasures.org
Test instructions provided courtesy of Richard Bohannon PT, PhD and Melissa Smith, PT
Page 3
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Stages

Hand

Arm

Leg

Flaccidity

Flaccidity

No motor function

Gross grasp; very little finger

the basic synergies of the limbs

A bit voluntary movement;

2 . . manifest as weakly associated . . ] ..
flexion possible . minimal increase in spasticity
reactions
Maximum spasticity; the
Grc.)ss gr.asp; grasping . Maximum spasticity; the voluntary ﬂtexion and extension. c?f tITe
3 objects in hook form without . . . hip, knee, and ankle joints
} performing of basic limb synergies . R
releasing flexion and extension in sitting
and standing position
The ability of lateral Ninety-degree flexion of the
hensi . K i sitti ition. whil
pre‘ en5|or1.(grasp‘|ng Decrease in muscle spasticity; the nee in si .|r.19 position, while
delicate objects with the . L the foot sliding backward on
. ability to perform combination .
4 thumb and other fingers); a L . the ground; dorsiflexion of the
. movements deviating from limb .
small degree of finger : foot with the heel on the
synergies
extension and limited thumb [~ < 2 ground & 90-degree flexion of
movements the knee
Spherical and cylindrical Synergies an?.not significant Ankle dorsiflexion with the hip
. . anymore; ability to perform more and knee extended; knee
5 grasp while releasing . . . . . ;
. . combinat ion movements deviating |flexion with the hip extended
possible; palmar prehension . ] . . .
from limb synergies in the standing position
All f prehension; . . Hip abduction in sitti
/ types .o prehension  |he disappearance of spasticity ip a. uc |o.n-|n si ‘|ng or .
isolated finger movements in . . . standing position; bilateral hip
. . except while performing rapid . .
6 their full range of mot ion; internal and external rotation

voluntary flexion of the
fingers at all angles

movements; isolated joint movement
easily possible

with ankle inversion and
eversion in sitting position
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SIFH S (No.) - KTL-AABA-10962

o|=27|7| M= ¥ FSEz2| 7| MeeldM
(Certiflcate of GMP)

ALY /374 E (Company name of Applicant / License No.)

(F)oAHC|EFH/H 6498 &
SMDsolutions Co., Ltd.

W 22 2% X| (Company address of Applicant)
MESYA S22 UE2 101 MEUetn X2t stal MHMRES 107-12(HAUS)
107-1, SEQUL NATIONAL UNIVERSITY SCHOOL OF DENTISTRY 101. Daehak-ro, Jongno-gu, Seoul ,
Republic of Korea

W A=2Y (Name of Manufacturer)
H = A (F)oAYRClSFH(SMDsolutions Co., Ltd.)

B A=Z 2NX| (Address of Manufacturer)

H = X : MESEA SE7 HEHZ 101 MSHED XSS MHMES 107-12(AHS)
107-1, SEQUL NATIONAL UNIVERSITY SCHOOL OF DENTISTRY 101, Daehak-ro, Jongno-gu, Seoul ,
Republic of Korea

W E87 (Category)
MM B4 =3 I|71(Physiological Monitoring Device)

o817 A= ¥ EJ2|Ecl g et
(We hereby certify that the above manufacturer complies with Korea
Good Manufacturing Practices of Medical Devices for the product group |isted above)

W XHDate of Issue) T 2021, 04. 14
F#27|2ZHDate of Expiration) : 2024, 04, 13

ktl g EAE
Korea Testing Labor, _
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SIHH S (No.) : KTL-ACAA-13361

o|=27|7| M= ¥ FSEz2| 7| MeeldM
(Certiflcate of GMP)

ALY /374 E (Company name of Applicant / License No.)

(F)oAHC|EFH/H 6498 &
SMDsolutions Co., Ltd.

W 22 2% X| (Company address of Applicant)
MESYA S22 UE2 101 MEUetn X2t stal MHMRES 107-12(HAUS)
107-1, SEQUL NATIONAL UNIVERSITY SCHOOL OF DENTISTRY 101. Daehak-ro, Jongno-gu, Seoul ,
Republic of Korea

W A=2Y (Name of Manufacturer)
H = A (F)oAYRClSFH(SMDsolutions Co., Ltd.)

B A=Z 2NX| (Address of Manufacturer)

H = X : MESEA SE7 HEHZ 101 MSHED XSS MHMES 107-12(AHS)
107-1, SEQUL NATIONAL UNIVERSITY SCHOOL OF DENTISTRY 101, Daehak-ro, Jongno-gu, Seoul ,
Republic of Korea

B EST (Category)

4 T E9)0I(Software as a Medical Device)

o817 A= ¥ EJ2|Ecl g et
(We hereby certify that the above manufacturer complies with Korea
Good Manufacturing Practices of Medical Devices for the product group |isted above)

W XHDate of Issue) T2022, 02, 07
#27|2ZHDate of Expiration) : 2024, 04. 13

ktl g EAE
Korea Testing Labor, _
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2|5 21 Z4d| = 20000000 16.44%

24 70640000 58.07%

AR EH| - 0 0.00%

22 0 0.00%

STA| L E Y| - 0 0.00%

27 1000000 0.00%

HRESH| QESIE 500000 0.41%

TES 1500000 1.23%

HA3g/2LH 2000000 1.64%

HIXALE R 800000 0.66%

AENE=R 1000000 0.82%
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2| 12922800 10.62%
| EY 121640000 100.00%
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No Fault Compensation Insurance (14144)

E Policy Basic Information

Policy Number [ 2023-0293025 (000) | Date | 202312 015 162

Policy Period 2023 028 012 00:00 $E 20264 013 312 24:00 MHXA (109622F )

Policyholder DI 2 (8509091 wavans)
Insured OIS HE (8509091 aswnes)
Premium | won 2,943,000

£ Details

W Covered Business/Items

No(1) Effects of in-bed self-exercises based on EMG-sensor feedback on functional mobility in subacute stroke patients: a
prospective, multicanter, single-tlind, open-label, expiaratory pilot clinical trial

M Premium Basis

No(1) Persons 24 &

M Location

Nol1) 030-80 Daahak-ro. Jongno-gu, Seoul 101 , Koraa.

B Terms & Conditions

No(1) Human Clinical Trial
1) No Fault Compensation Policy
2) A.L.D.S, and HEPATITIS Exclusion Clause
3) Communicable Disease Exclusion Clause {LMA5399)
4) Cyber Incident Exclusion Clause (LMA5272)
5) Legal Liability Extension
6) Millennium Exclusion Clause
7) Sanclion Limitation and Exclusion Clause
8) Terrorism Exclusion Clause
9) Cosls & Expenses Endorsement
10) Extended Discovery Period Extension for 2manths
11) Policy Territory : KOREA
12} Policy Jurisdiction : KOREA
13) Retroactive Date : 2023-02-01
14} Human Clinical Trial to Infants or younger people under 3 years : 0iL| 2
W LOL&Ded

Na(1) Human Clinical Trial

Limit of Liability Deductible
Coverage Limit | Cur
any one person | any one claim aggregate any one claim

No Fault Compensation Policy WON 200,000,000 200,000.000 200,000,000 1,000,000
(& Premium Installments

No Due Date Portion Installment Premium No Due Date Portion Installment Premium

1 2023-02-01] 100 % wo~| 2,943,000
B Co-Insurance [Leader: K8 ]

KB

100.00%
dugwe | EEEETCRET-] HOIRHOl Bci2 = (2 L)
(geagey e BUs (7202-6900-3549) SERES (22010-6617-7753)
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*o KB&WE

AL HZA(YL)
No Fault Compensation Insurance (14144)

IN WITNESS WHERE OF KB Insurance Co., Ltd. SEQUL, KOREA has caused this policy to be signed by its Prasident or authorized
representative. and countersigned on the Declarations page by a duly authorized representative.

KB Insurance Co.,Ltd

Kim Ki Hwan
President & CEO

[DIE ALE]
Ol 2HIUSH{ZYSA)E HAMET SHEM U AUOZ oM HA LISS HAM U B 452 2430 B20,

HEEHALSAE, H4-35X22-HT-45E, 'HEHALSARAYME, HS-11E Y 'SSAHL S50 A8 BE, HI19X, 59 AHY
HIBZ-HI14Z 2 S8 S MI2Z-HI13Z0 AHHH "KBSHER'2A WREH JIEH OE SXNE HAM ASHE RIS ALICH

HOISHO Eaci2iB(2ag)

FEETIE] N FEEEICREE
Sqs=0114 [RRIS SEESR | v010-6617-7753)

(Aeuze (7202-6900-3549)
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