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Sternum, xyphoid process, Both acromion, C7, T2, T7, Both glenohumeral joint(posterior part)
Upper arm, elbow, forearm, wrist (styloid process), finger 3 MCP

Both ASIS, PSIS

Forward

Across Ipsilateral
s

_distance 140% of _
arm_length

75%
shoulder
height

Target
bell

100%
lower leg
length

OHH| = &XIE M8l FE=0 7|8 Al=Stof.
H®2 =0l& SHX[ZO|2| 100%= ZHIES BtEO 292 =, F& 2EO0[ 90 =7t HEF oXt=
=O0|=EO| 7tstt OJXHE ALE LY.

EHE0| 52 HO|Z =0l O/ =0|9| 75%&, el= & Z0|9| 140% HOo|E2 IX[IA|ZICH.

Reaching %% &2 3 7H|Z2 EFottt. BT, TLHOAM =5 45 &, HYOM 25 45 =2

SHY +WL 2t WHOICE 5 W WO K2 0RO S, 2HS U 5 HE 3 WS otol
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Stability Activiation Gop  ADMP=10)  CEln=10
Warm-up Stretching & breathing
1 Curl-up
curved Main  Abdominal draw-  Right side bridge with
exercise  ing-inmanewver  abdominal brace
9 M Birdog with abdominal
- brace
. . Cool Stretching & breathing
Drawing-in Maneuver P
- UHS Qs 2EYHE A g2 S =HEF Al SME
A|ZBICE Stabilizer AIZE=TE &30 HIE 2 AMOAN DEAE2 A|AXHez E829| ¢z
OEdsii HEE AGSIRUACHE BESHA TtE= 22X S EHEA[ZICHADIM; Drawing-in Maneuver).
1 2, XNgAs CHAHH AE A Y S 5282E K& OF2[oT}
O|AZ 1FY0 5, 30 2% AMEN & 20 L2t SX K28 LA &Lt
- Sham AE2 YEAQ o7 &5 O[S 2T Lt o SSXEE HESHCH

1-1. Fugl-Meyer motor Assessment of the Lower Extremity (FMA-UE) Assessment of

sensorimotor function:
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B. £8(Wrist) ZMRXIE ol LBXE FotEch =52

A GECh HAb Hol

PROME H|2 3t} s FE #d
&8 523 15° S U525 15° o)t 0
ZEX =25 90°, e FLH HiZ2 R 15°, HE2 FX| %3 1
o7 0° Mol ohsf XM RE 2
HE2Z/HE2T vy #0522 +4 2t 0
ZEX =25 90°, J& 3|LHH Hetel 58 2E2SYS 1
oi7f 07, £7t2t ozt 23 2Cey oH 58N BESE U9 2
&5 523 15° 55 HE23 15° o 0
ZEX 0, T LH HiE=3 15°, &2 FX| %8 1
o7 °ofzt 2=/2H XMeol sl XtMl #X| 2
HS2Z/MS2 3T vy +o|Hog2 +8 23 0
EEX 0o, Tt LA Hgtel s& 2RSS 1
of7 ozt 22/9H SCA 2W 58X WHLE Y 2
3|4 (circumduction) $o|Mo=2 43 23 0
=S5(erky) 24 £ 22 M 1
SCHA 2 3| 2
B &3 (X|cH 10F)
o o =] N L
C. g;ll'laéid) BEKX 90° 25 |/A, &5 XX g8 S8UE &0 FH1 sSFHe= gle a2y X
FlCk 2 3F(mass flexion)
o9H 58 Tt 45 NHOAN AR 0 1 2
ZIch MFH(mass extension)
2AH 58 L& =5 J0M Al 0 1 2
F7|(Gasp)
H 2-5%] PIP S DIP ZZ, MCP | &8 2%t 0
4H AtMlE fXISHA| R ofgt 1
Matof cHai XtMl | XIS 2
X WH F8 2 0
X CMC, MCP 1P 0° Fol= FXY MEe o|7|X 2 1
‘é’illlﬁt H 2X| MCP Atolofl FO|E | Ao CHsll FOIE F2 UAS 2
&
AX| CHE Fd X8 0
Yzt Hiz HEg TAH stn | B2 HA|L MTS 07X Y 1
AZo=z HEE F Mol cis ME Fo UAS 2
SIS F7|(cylinder grip) =8 2% 0
AX|t 4 &712tez Z2 HE FA | W2 FHX[C M-S 0|7|X] RE 1
1 %oz Mug F Mol CHs 7HE Fo AS 2
T8 F7|(spherical grip) =4 23t 0
£7t2t QH/2], YX|t 32 FX|% K& 0|7|x Rut 1
Y &7tgfe = HLA I F7| ol cisi 32 F2 UAS 2
C 3™ (= 143)
D. H83/4E YTz 18 AE % &S 7232 ZX B2=2 RH0M 22 |
ZHMZ17| & Z|of WA 53| HAl Fag ez e
& 2] (Tremor) 0 1 2
2 FZH0|¥(dysmetria) Mt E= HEEH 0
ofgt O2|n EEH 1
2SsZHo|4 8ls 2
>5& 2-5% <1%
AlZH(Time) H|OHH|Z & 5E ol =3 0
H|OfH|ZHC} 2-5% L2 1
ObH| 23} H|OHH| % Xt0|7} 1% Ofst 2

DEHE (ZcH 67)

A-D B (z/of 667)
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Volitional movement assessment: This includes flexor synergy, extensor synergy, movement combining
synergies, movement out of synergy, wrist, hand, and coordination/speed. For all tests of volitional motion,

these guidelines are to be followed:
1. Give clear and concise instructions. Mime as well as verbal instructions permissible.
2. Have subject perform the movement with non-affected extremity first.

3. Repeat each movement 3x on the affected side and score best performance. If full score is attained on

trials 1 or 2, do not have to repeat 3 times. Only test Coordination/speed, one time.

4. Do not assist subject, however verbal encouragement is permitted. 5. Test the wrist and hand function
independently of the arm. During the wrist tests (items 7a-e), support under the elbow may be provided to
decrease demand at the shoulder; however, the subject should be activating the elbow flexors during the
elbow at 90° tests and activating the elbow extensors during the elbow at 0 degree tests. In contrast,
assistance can be provided to the arm at the elbow and just proximal to the wrist in order to position the

arm during the hand tests (items 8a-g).

(1) L/E Flexor synergy
- Raise your knee fully toward your chest and bend your ankle up toward you.
- Correct performance: 2 points

Make sure that the movement is active (apply slight resistance in order to eliminate the gravitational

facilitation)
- Dorsiflexion:1 point

Palpate distal tendons of the knee flexor to ensure that the knee flexion is active
(2) L/E Extensor synergy
- Extend your leg down toward the other leg and point your foot and toes downward

- Assessor can assist the patient to attain the starting position. Make sure that the movement is active

(apply slight resistance in order to eliminate the gravitational facilitation)

- Straighten your knee, and from this position bend(flex)your knee as far as possible under your chair/bed.

Do not allow compensation with trunk
- Knee flexion: 2 points
Assessor can assist the patient to attain the starting position

- Raise your foot behind you so that your lower leg is parallel to the floor, try to keep your hip straight;

you can have support to keep the balance
- Remind the patient to keep the hip straight

- Compare the range of motion with the other foot
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(3) Coordination/Speed

- Bring your heel to the knee cap of the opposite leg, as fast as possible, five times, Keep your eyes
closed. | am going to take time”. Ensure that the patient understands the instructions (perform the
task few times before)

- Tremor:2 points
Time 2P (less than 2s difference)
(4) Reflex activity

- Patella tendon and achilles tendon Reflex

1-2 TIS
SEO0ICE Al XM= SStCh 8Xs MO £ N2 HOE ZFEXZ|0 Z|tiAL &5 FHX| §1
L of¥X|l= oLt HO|=0 25| FotoF ot &2 YFO| L{H|TtE B HEO HESHA FA
Stoh #82 90° ==AIZCH & 2 O] o 23 =0 87t & OIS & o 21857 =OoXH
CHAL AISREMZ #oHA ottt Helet 882 7I2HZ2 83 AZoh 27 ” =0 0 Zo[F 'TIs
SH'2 0 "ot} L=0iLE 3 = A = HY w2 S HEYSoh @Ar otdss EER
ASOHA| HESF S X 2As 2HAt7t S5S A If ‘P (verbal) 2 TEMS & 5+ UL
Y2 F24U0| B LY LY Y AES BoFojx ot
Korean version of Trunk Impairment Scale (K-TIS)
us
1 Static sitting balance - A7 "2 K| X[SHR| e Ho{X|AHLt 10 SO
AIEFREA AMHZRME FRISHA| & SHCh oo
- 10X SOt AIXAHE QXISHCE
O 2
0Fo P 158 FFHE2 0F
2 MEAMOA X|IZALZE HIOHE| | - 2AZE B2 X[X|SHA] R FofA|A{L 10 &2t | 00
= 12|12 oIS O] 912 2| AIEKNE QXISH 2 Bk
KEAZICE © BHARE GH2 AHMIE 10X SS9 |A[THC O 2
3 AIZIREM O A 2hXL2F BIOHS CF | - 2AE7E "o ZICH 0o
2|E OIS Cf2] 912 WAl |- &X2F "L HO|S0| &2l XX §lo| Ctal§ WA | o q
zict A7|X| & st
- BAP7} CH2|E WAHA|Z|X|2 250 10cm Oj4 F2 [,
7| 20K £22 Cf2|E "t
- A 585 FIR 7I20/AU &8 24 @1 O | o 3
2 mAA|ZICH
Total static sitting balance /7

10
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Dynamic sitting balance - X7F Yo{ K| AHLE, AK|2 Z|CAL, ZEEX|ZF ECiL (O 0
A ZREMI0| A EHRFOfA OrE[ZF | H|O|20f BX| @=Cf
THEX|ZL HCHL} Efo|20] ZA | - EX7F =8 20| 5SEHCeZ SEHO|W, TEXZL MY (O 1
(OHH|Z H|Zh2 ZA st H|ot Lt Ho|g0 Fe=Ch
HE2 24 E22AM) 3t =
AZRIH 2 S0t A BiCt 0F'C F2 28 A 38 FEL 0F A/E}
14 st2 S HiEsiC) - AL X Z2ARS| XA|HE $RSHA] RSEALE OfH[Z | O 0
H|Zto| ZO{A| 2 H|DHH|Z0| FoF FICH
o1
- BRIL MM OIS KIS BAH s u|ojH| IS
dA stk
0F'0l FR 34 BEE VX X2/}
1H t2S HiESiC} - BHAPE OhEa 22 EHEES Sk (1) ¥X2 A8, |00
(2) BtCHZE 02 o, 3) 1#E =S(EEX|7t thE|
= 298 172 & X[LbM H|o|Zo|Lt EOjo| E= &
2) @4 22 =5, 05) 2o ojng3d
- BR}7H HARIE glo| SEelct 01
A ZREMO|A  ZHRLOIIA B|OHH| | - BERFZE HOIX| ALY, MX|E Z|CiAHL, TEX(ZF "L (O 0
5 EEX7 Hou Hol=o Ho|Z0| FX|l &=Lt
SA(HOHE|E HZt2 BA S| - 8AF =2 80| ssE2E S50, EZAOH HAY O 1
1 OHHF2 2A g22AM) 3t | Lt Ho|S0| E=Ct
T AR E SoteH st
0F'O ZR 5H Y 64 FE2E 0F Xa/Bi)
494 53 dtEsict - BIXEIE K| BAFS| K|ACHE +HSIX| ZstALE OHH[Z | O 0
X|Zto| Z4OpA|: H|OHH|ZF0| ZO{FEILt
- BA7t EHES| H|OHH|Z MiZb2 A stn OHZF2 |01
A sic
0EFC FR 68 gEE 0F A2/FH}

11
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6 49 255 HEDC; C EXPZL Ot 22 EYEES ok () #X[9 AFE, (00
(2) Bt Z npbd 9, (3) n@E =Z(HEXZF HE
= Z9F 172 € XLtM BIo|SOILt Hojo FF= 4
2) @) 232 =27, (5 o nnzy
- EXZE EEEE glo] Sl 1
7 AMEALMOIA  BEAFOIA HOHLE | - AL X[2AR] XACHZ +>SHR] ZStAL OHH|S 0
Elol£0lM OfH|Z S-S 50 | HZto| ZOo{X|1 H|OfH|Z0| Fof FCh
22|0(0HHF MHzZ+2 BA S| - X7t HEY oHHE Mzt2 BA Ssto HoHIFR2 |01
1 HIDHIZZ ZA "eERM) | ZA B
CHAl AIEHALM| 2 SOH2LCH
0F'Cl ZL 85 L VF AE/siCf
8 TH S5S gt - BRI ChELF 22 2YEES otk (1) EX2] AFE, | O 0
(2) OHH|Z YHEX| E7|(push off: LFEX|7} B0l
M EoFI
- BR7L BAER 9lo| 2 elrt 1
9 AZREMIOA  SERO A HOiLt | - 2HXPPL K| 2ARe| X|ACHE2 =¥SHX| RStALE H|OH| 0
EIOISOIA HOB|S SHE & | F HZro| ZO{A|1 OfH|=0| ZHop FC}.
Of 22| (H|OHH|E MZt2 A | - &X2F HES| H|OH|E M2h2 BA St oHEF2 (01
Sta OHHIES ZH ©ezAM) | A st
CHAl AIEIZLM 2 SOt2Th 0F'Ol 2 108 gEC 0F" X2/FH}
10 9| S22 HIEBIC} - BIXt7L OSSOt 22 EAEES B0k (1) X9 AR, |00
(2) HOHH[ 5 LR EX S7|(push off: W EX| 7} BHE
Ol E=OojZEILH
- BEAE BHEE glo] SFelct 01
Total dynamic sitting balance /10
1 Co-ordination
AZFREMIO A BHRLO A 5| | - DHHIZO0| 32 FZE0|X| =Ct 0o
7t2 63| SHAIF|SH(YZ O | - 5|F0| HyAMOZ Yojuct 01
M7t groz 38| BHOIOF ), | | yno aHoz wojuct 02
OS2 H S50jor 3t oE|
£ AIRXME KR|sHof Bhot OH'E EF 20 §RE 0F HE#G
2 6% Ljo| 181 S22 gh=sict | - 3Mo| HIIjAMoz Yot 0o
- 3|Ho| CjXo= Yojurt 01
3 AZXEM[Of A AHOI A 3HE K| | - DtH|Z0| 32| S5 0|X| g=Ct 0o
42 63 ZTAF|=LI(YE 2 | - 2|T0| HCfHX o2 YdojHrt 01
0| 222 33 FEOOF &) | - H0| EHeZ dojHot 0O 2
OHH|E5E ZZ/ojof st 4 0FL HP 48 gEE OF X/
£ HZ2 A E FRISHOF
otCt
4 6z L{of 18 eSS HtEsitt | - 3|HO0| HCHEEH o Z Yo} 0o
- 3|HO| fjEHoz Lo 01
Total co-ordination /6
Total Trunk Impairment Scale /23

12
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1-3 PASS

Maintaining a Posture

Give the subject instructions for each item as written below. When scoring the item, record the lowest response
category that applies for each item.

1. Sitting Without Support

Examiner: Have the subject sit on a bench/mat without back support and with feet flat on the floor.

____(3) Can sit for 5 minutes without support

___ (2) Can sit for more than 10 seconds without support
(1) Can sitwith slight support (for example, by 1 hand)

__ (0) Cannot sit

2, Standing With Support
Examiner: Have the subject stand, providing support as needed. Evaluate only the ability to stand with or
without support. Do not consider the quality of the stance.

__ (3) Can stand with support of only 1 hand

____(2) Can stand with moderate support of 1 person

___ (1) Can stand with strong support of 2 people

_ {0y Cannot stand, even with support

3. Standing Without Support

Examiner: Have the subject stand without support. Evaluate only the ability to stand with or without support. Do
not consider the quality of the stance.

____{3) Can stand without support for more than 1 minute and simultanecusly perform arm
movements at about shoulder level

___ (2) Can stand without support for 1 minute or stands slightly asymmetrically
____ (1) Can stand without support for 10 seconds or leans heavily on 1 leg
(0) Cannaot stand without support

4. Standing on Nonparetic Leg

Examiner: Have the subject stand on the nonparetic leg. Evaluate only the ability to bear weight entirely on the
nonparetic leg. Do not consider how the subject accomplishes the task.

___ (3) Can stand on nonparetic leg for more than 10 seconds
__(2) Can stand on nonparetic leg for more than 5 seconds
__ {1 Can stand on nonparetic leg for a few seconds

(0} Cannot stand on nonparetic leg

5. Standing on Paretic Leg

Examiner: Have the subject stand on the paretic leg. Evaluate only the ability to bear weight entirely on the
paretic leg. Do not consider how the subject accomplishes the task.

____(3) Can stand on paretic leg for more than 10 seconds

____(2) can stand on paretic leg for more than 5 seconds

____(1) Can stand on paretic leg for a few seconds

___(0) Cannot stand on paretic leg

Maintaining Posture SUBTOTAL
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1-4 modified Functional Reach Test (modified FRT)
- oIXtof| 2t2 XiMOllA, H|OHH|Z Eo| ZHE EO0[0AM, Ho| 7| Of=EXHZO| FE EFE
0|83l &S =L}
d, FEE Y LSAHEZ 90 £ =50| E|A st ZHIER2 SR EQICt.

- M3 reaching 2 S 2|X0]l 7|CH0] RA2XtM|OIM dX|7} 90 = ==0] &[A5t2, 3 F+EE

2) HE SX|1 ot LEFoR Wer}
3) €2 SX|1 oo} AFoR WLt

- ohop BHXU} OMH|E T 2 4 olk WS, A2k HENX| SUSY NX|2 Bt
- Zizto| WHOM K2 AlEE HACE AWSH, OX|%t ZIE EEAIF|X| ReCh

2t
S BhH MAISID o 30lE 15 XM BAZ #eict

—_

Modified Functional Reach Score Sheet

Name:

Instructions:

Instruct the patient to “Reach as far as you can forward without taking a step”

Score Sheet:

Date Trial One Trial Two Trial Three Total (average
(Practice) of trial 2 and 3
only)

14



1-1 (version 2.0, 2015.11)

C}.

5

=

M= 2R

—_

2

-

Ulsan National Institute of Science and Technology

Institutional Review Board

=4t s

WrisT

=
—

0] 90 =7t E|EE 9|X}

.
2

[==1
T =

JoF

o
P

= HE0 &

F

C
=

100%2 2t

Ol= dIx[Z0]2]

[ X[AIZIE.

HO o
== T

45 &, MM 2F 45 E2

=

10]9| 140% FH|O|

2
=

3
=

L

—

C}.
o7 =09 75%=, |

t

e
o
[

bOIRLE ALE

.
[
L

| -

=)

=O0|=ZO0| 7t
Reaching

1ol

K+

ofn

P&EE2 O|R0IX[A o5tH,

HOtot

Fl

ol

of

ol

HME 2

o

—

e 2X0| ¢ 2IXtof| 7[CHof Bt

ofn

ol
m

4
Ul
50
Jjo

Ofzl 3 7HX|

-
o|=

45 ©) IERI 28

oz st

q

VS
=

O] S AIZILH.

=

=

A7 Ol A7 | =0

g

[

e
o

(point-to-point 2&) F&¢

2Tl 2K
I

ol

sy
=

o =2x2 4

(]

Kkl
o
To0

ol
ol

OH
B[

o
ofl

OH

q{ﬁ

15

Of M2 Ef AlAI/ZEAA

=
=

f

¥e

o=
T

O




JRisT Ulsan National Institute of Science and Technology

Institutional Review Board

SME7|EY MR B
[}

MOl Al1-1 (version 2.0, 2015.11)

i
¥
oot
o

- H2AMOA 3 7ER]

HE2HS 2ASEL

0z

- 37HK A= 749

5
i

1) Reaching phase, Touching phase, Returning phase

ctozt #5)
Ot 45 L, MUl HEZHZ 45 £)°| Reaching 2 3l

Temporal

measurement

Variables

Start position

Detected by

End

Total
movement time

(s)

Hand movement

begins

Hand marker velocity
surpassed 2% of the

peak velocity

(exceed 15mmy/s)

Total movement time

for each phase

Hand begins to move
towards the bell
(Elbow maximum

extension)

And returning from

bell(to initial position)

Relative time to

peak velocity

Percentage of time to peak hand velocity

Number of

movement

Number of velocity peaks during the task. Difference between the

local minimum and the next maximum velocity value that exceeded

the 20mm/s amplitude limit signified a velocity peak. The time

between 2 subsequent peaks had to be a minimum of 150ms to be

defined as a movement unit.
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Peak =maximal tangential velocity

velocity(mm/s)

Spatial -shoulder Wrist+elbow&Elbow+shoulder OFH&-&

measurement | angle*

-elbow angle

Trunk o FEo = Li2AZ|(mm)-d&=7] O

displacement

Pelvic tilt and | Pelvic marker & £33l 2% =9l

rotation

*:'Shoulder abduction and adduction; shoulder and elbow marker projected to the frontal plan and
the vertical vector from the shoulder marker. shoulder angle by the angle between the vectors joining

the shoulder and elbow markers and the vertical vector from the shoulder marker toward the hip.

22X 2E 2329 4% FUSHs HOIHE 2AIZE /XL, ©, AlZh 2o|n, ol #TE HO|EE 0|83t Ofzf
28 8 E7t 7lE HE=E AL

1 Maximum deviation Max(|x(D)])
2 Aim Z
L—l N
3 Movement duration t(N) —t(1)
4 Peak speed Vpeak = MCIX(\/XZ + y2[i])
5 Mean speed VUmean = ?:1 \/552 [l] + 5’2 [i]/n
6 Speed shape urnﬂ
vpeak
7 Dimensionless jerk 2L_3 11'1=1 (x[l]z + y[l]Z)
Vmean
8 Dynamic resistance % Zgzl Max(lyk(i) D
9 Joint angle correlation metric C(QS, Qe)/\/C(QS, Qe) . C(Qs; Qe)
10 Axis ratio metric C( ) . Gxx ny o| |Maximum eigenvalue
XY) = O' minimum eigenvalue
xy yy
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gl4=(number of movement units), X7t O|&(trunk displacement), & 2|H(arm abduction)2

Whitney U test 2 &£A{$HC}

1

- OB _ _
HMEZ normalize ?ISiA= percentage of normal= 100 * (1/Obtainedvalue)/ (e

N~

Temporal 581t Spatial 82 LZF 1 thx=xol B X0|2 5 +-AdF 2|1 Z X0l g
S20|= AlZH EQY £, Peak velocity, shoulder ® elbow ZtE=+= Two way ANOVA & Sdff & QIsiCt.
M Mot 3= Zt QEo| HGE HSELE t-test 2 EOISHH, S2+F 005 O =QIstCt p ZHO|
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