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APPENDIX A

Patient information

A= a d‘
amuuu‘nnmimnﬂ‘;zmumsmaau"lm

MUNATWUTLNU. e [oeeonii. . Subject no.........

1. Muscle tone (modified Ashworth scale)
RIIAYiN1Biceps grade...........

Triceps grade..........

Wrist flexor.............
Wrist extensor........
2. Active movement
Shoulder flexion 1......... 2o
Shoulder abduction 1......... 2o
Elbow  flexion/extension 1......... 2. N D~ ... .. Mo, 2o
Wrist flexion/extension 1......... 2o [ Mo 2.3 "
Finger  flexion/extension 1......... 2. X7 d- T X M. . 40
3. Passive movement
Shoulder flexion 1......... 2
Abduction 1......... 2
Elbow  flexion/extension 1......... Y - S . o . o= 2 .. 2% B
Wrist flexion/extension 1......... 2. 8. . | W Mo a.%0
Finger  flexion/extension 1......... 2o [ Mo 2.
4. Sensory: light touch..................... pinprick.............coo..w.
5. Motor Assessment Scale
upper arm function (MAS-UA)........coiiiiiiiiiaiii e
hand movements (MAS-H).........oooiiiiiiiii e
6. Modified Wolf Motor Function Test (IMWMFT) ...ﬂgﬁﬂuuﬁﬂ .....................

7. Movement time of the goal function task (MT)....................ccc.. AUIN
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APPENDIX B

Modified Wolf motor function test

NAM. . Date.......cooooviien e,
Task Items Ability scale Time to complete
1. Forearm to table (side)

. Forearm from table to 25.4-cm box (side)

. Extend elbow 28cm on table top (side)

. Extend elbow 28cm (front) on table top
(1-1b weight)

. Hand

to table (front)

. Hand
position

to box (front) and back to the starting

. Retrieve 0.45-kg weight from 28-cm line on
table top by elbow flexion

8.

Lift can to mouth

9.

Lift pencil from table

10. Lift paper clip from table

11. Stack 3 checkers

12. Flip 3 cards

13. Turn key in lock: clockwise to 180°,
counterclockwise to 180°,

14. Fold face towel

15. Lift basket with 1.35-kg weight from chair
to fully raised bedside table
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*All measurements expressed in seconds, unless otherwise indicated. A maximum
score of 120 seconds was given when patient was unable to complete task. One trial
was given for each task.

Functional Ability Scale

0 Does not attempt with involved arm.

1 Involved arm does not participate functionally; however, an attempt is made to
use the arm. In unilateral tasks the uninvolved extremity may be used to move
the involved extremity.

2 Arm does participate, but requires assistance of uninvolved extremity for
minor readjustments or change of position, or requires more than 2 attempts to
complete, or accomplishes very slowly. In bilateral tasks the involved
extremity may serve only as a helper or stabilizer.

3 Arm does participate, but movement is influenced to some degree by synergy
or is performed slowly and/or with effort.

4 Arm does participate; movement is close to normal,* but slightly slower; may
lack precision, fine coordination or fluidity.

5 Arm does participate; movement appears to be normal.*

* For the determination of normal, the uninvolved limb can be used as an
available index for comparison, with premorbid limb dominance taken into

consideration.
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APPENDIX C

Motor Assessment Scale (MAS)

This test is designed to assess the return of function following a stroke or other neurological
impairment. The test looks at a patient’s ability to move with low tone or in a synergistic pattern
and finally move actively out of that pattern into normal movement

Upper Arm Function (MAS-UA)

1.

2.

Supine: Therapist places affected arm in 90 degrees shoulder flexion and holds elbow in
extension — hand toward ceiling. The patient protracts the affected shoulder actively.
Supine: Therapist places affected arm in above position. The patient must maintain the
position for 2 seconds with some external rotation and with the elbow in at least 20
degrees of full extension.

Supine: Patient assumes above position and brings hand to forehead and extends the arm
again (flexion & extension of elbow). Therapist may assist with supination of forearm.
Sitting: Therapist places affected arm in 90 degrees of forward flexion. Patient must hold
the affected arm in position for 2 seconds with some shoulder external rotation and
forearm supination. No excessive shoulder elevation or pronation.

Sitting: Patient lifts affected arm to 90 degrees forward flexion - holds it there for 10
seconds and then lowers it with some shoulder external rotation and forearm supination.
No pronation.

Standing: Have patient’s affected arm abducted to 90 degrees with palm flat against wall.
Patient must maintain arm position while turning body toward the wall.

Hand Movements (MAS-H)

1.

Sitting at a table (wrist Extension): Affected forearm resting on table. Place cylindrical
object in palm of patient’s hand. Patient asked to lift object off table by extending the
wrist — no elbow flexion allowed.

Sitting at a table (radial deviation of wrist): Therapist should place forearm with ulnar
side on table in mid-pronation / supination position. Thumb in line with forearm and
wrist in extension. Fingers around cylindrical object. Patient is asked to lift hand off
table. No wrist flexion or extension.

Sitting (pronation / supination): Affected arm on table with elbow unsupported at side.
Patient asked to supinate and pronate forearm (% range acceptable).

Place a 5 inch ball on the table so that the patient has to reach forward with arms extended
to reach it. Have the patient reach forward with shoulders protracted, elbows extended,
wrist in neutral or extended, pick up the ball with both hands and put it back down in the
same spot.

Have the patient pick up a polystyrene cup with their affected hand and put it on the table
on the other side of their body without any alteration to the cup.

Continuous opposition of thumb to each finger 14 x in 10 seconds. Each finger in turn
taps the thumb, starting with the index finger. Do not allow thumb to slide from one
finger to the other or go backwards.
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APPENDIX D

Modified Ashworth scale

Grade Description

0 No increase in muscle tone

1 Slight increase in muscle tone, manifested by a catch of by minimal
resistance at the end of the range of motion (ROM) 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 of extension

Unable to test
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APPENDIX E

Barthel Index (BI)

Activity Score

Feeding
0 =unable
5 = needs help cutting, spreading butter, etc., or requires modified diet 0 5 10
10 = independent
Bathing
0 = dependent 0 5
5 = independent (or in shower)
Grooming
0 = needs to help with personal care 0 5
5 = independent face/hair/teeth/shaving (implements provided)
Dressing
0 = dependent 05 10
5 = needs help but can do about half unaided
10 = independent (including buttons, zips, laces, etc.)
Bowels
0 = incontinent (or needs to be given enemas) 05 10
5 = occasional accident
10 = continent
Bladder
0 = incontinent, or catheterized and unable to manage alone

B . . 0 510
5 = occasional accident
10 = continent
Toilet Use
0 = dependent 0 5 10
5 = needs some help, but can do something alone
10 = independent (on and off, dressing, wiping)
Transfers (bed to chair and back)
0 = unable, no sitting balance
5 = major help (one or two people, physical), can sit 0 5 10 15
10 = minor help (verbal or physical)
15 = independent
Mobility (on level surfaces)
0 = immobile or <50 yards
5 = wheelchair independent, including corners, > 50 yards 0 5 10 15
10 = walks with help of one person (verbal or physical) > 50 yards
15 = independent (but may use any aid; for example, stick) > 50 yards
Stairs
0 = unable 0 5 10

5 = needs help (verbal, physical, carrying aid)
10 = independent

TOTAL (0-100)
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APPENDIX F

Thai mini mental status examination

1. Orientation for time (5 aguuu)

4 9
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(ﬂuﬁﬂﬂWﬁ@Uhl’J‘nﬂﬂN mﬂmauﬁgmmzm ADUYNUDAL 1 AZLUU)
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214 @dsmdaesls L]
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221 anwiigseiiGendiesls nazthuaviiesls e Ll
222 dimthu vieasmnBudwmuuezls L]
223 @fiduaen sesls L]
224 @ivedaesls O (]
225 @fmmesls L]

3. Registration (3 azuun)
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8. Verbal command 3 azuuu)

9

< o v a A ao ' v Y q 9 o Y A -
sll@uﬂ\iﬂ']fm “W\Tﬂ""] uglﬂﬂjﬂﬂuﬂz/ff\iﬂﬁgﬂ'ﬁ:lslﬁﬂm l!a’)iﬁﬂm (1, 819....) TUAWUDVI WUATI
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v 9
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9. Written command (1 azuuw)
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O wduanl. o L]

10. Writing (1 aztuu)
gy A d o o ] A 9 3 YA 1 Yy YA A A
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T TR oot

O UsToATAMUNING oo, ]

11. Visuoconstruction (1 agtuu)
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24-30 = No significant cognitive impairment
18-23
0-17
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Mild cognitive impairment (possible early Alzheimer’s disease)

Severe cognitive impairment (probable Alzheimer’s disease or other
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Task-specific questionnaire
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APPENDIX G
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Electrical stimulation combined with task-specific questionnaire

suudszdiuanuiianelanaimsldlsunsuesnmasmasauiumsnszquluih

o A o 4 “]” ' = o Y =< '
AV ﬂ’igiuWlEmLLUU?TE)“]JE]WT@EJWLWE}WMEJ mﬂluﬁnm‘mNﬂuwﬂummwmﬂiwmmu

gaovnuugevaiw () dhe  (Hand () nedihenazana dlaia.........
W =4
szaUANUNane 1o
= o < Y A
nnga/ | an/ thu | deoniiu | desiige/
v 9 a
Wavelsziiu Wudie | Wiude | naw | daetles | luwiudne
981989 110
Q) 4) (3) 2 (D
1) mM3lsvu91900UHTIE991nAMEd
meswiumsnszdu i asu 4 et d1o | 50% (10) | 20% @) | 30% (6) | 0% 0%
2
Y
2) sz eriveaTisunsumsoaniginie
V. y 55%(11) | 20% (4) | 25% (5) 0% 0%
mesaunumsnsgdullih
y A Y
3) aAnwenlums lnseenszduldh 0% 5% (1) | 20% (4) | 50% (10) | 25%(5)
¥ M)
4) ﬂ'ﬂllﬂ?ﬂiuﬂWi@]ﬂﬂl?ﬂigﬂu.lWﬁ1 0% 0% 20% (4) | 50% (10) 30% (6)
5) ANuIMINz aNYedszezalumin (1
R\ 35%(7) | 30%(6) | 35% (1) | 0% 0%
¥ 1wy, 5 Jwdla)
6) MIAAMUNAVDINUITONUA MIHINZ T
- 45% (9) 45% (9) | 10% (2) 0% 0%
HazWoINea
7) msun luilymvesiividudiona ym 45%(9) | 45% (9) | 10% () | 0% 0%
8) ANUAINITDUDINUINY (50%) 10 | 45%(9) | 5% (1) 0% 0%

9) ANULANAIITEHI9Ms 1F )5S

2ONMAIMNBI0INIAYLI LAZNTPONAIAY
L . v n " 40% (4) | 40% (4) | 0% (0) 10% (1) 10% (1)
ﬂ?ﬂi?uﬂﬂﬂ?iﬂi%ﬂquﬁW (®OULUDIVITIN

Tasamsnsy 8 dalans)




94

APPENDIX H

Instruction manual for task-specific exercise
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31. Suksriwan S. Circuit upper arm training in patients with hemiplegia [MS thesis]: Chiang Mai University;
2006.
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APPENDIX J

Positions of electrodes placement

Channel 1 Channel 2

Participants

Negative polar

Positive polar

Negative polar

Positive polar

Tasks

Group A:
TSE/ES+TSE

Participant 1

Proximal head of
triceps brachii

Proximal head of

Distal head of
triceps brachii

Distal head of

Proximal wrist
extensors

Abductor pollicis

Distal wrist
extensors

Proximal wrist

1. Reaching (elbow
extension with wrist
extension)

2. Reaching (wrist

triceps brachii triceps brachii bravis extensors extension) with hand
opening
Proximal head of Distal head of Proximal wrist Distal wrist 1. Reaching (elbow
- triceps brachii triceps brachii extensors extensors extension with wrist
Participant 2 -
extension)
Hypothenar Thenar Lumbrical Distal wrist 2. Grip
(median nerve extensors
below flexor
retinaculum)
Proximal head of Distal head of Supraspinatus Anterior part of 1. Reaching

Participant 3

triceps brachii

Proximal head of
triceps brachii
Proximal head of
triceps brachii

triceps brachii

Distal head of
triceps brachii
Distal head of
triceps brachii

Proximal head of
biceps brchii
Supraspinatus

deltoid

Distal head of
biceps brachii
Anterior part of
deltoid

(shoulder flexion
with elbow flexion)
2. Elbow flexion and
extension

3. Reaching
(shoulder flexion
with elbow
extension)

Participant 4

Proximal head of
triceps brachii

Distal head of
triceps brachii

Proximal wrist
extensors

Proximal wrist
extensors

Distal wrist
extensors

Distal wrist
extensors

1. Stretching finger
muscles wrist
extensor

2. Reaching (elbow
extension with wrist

extension)
Proximal head of Distal head of Supraspinatus Anterior part of 3. Reaching
triceps brachii triceps brachii deltoid (shoulder flexion
with elbow
extension)
X Proximal wrist Distal wrist Dorsal hand Middle wrist 1. Hand opening with
Participant 5 4 Y
extensors extensors extensors wrist extension
Proximal wrist Distal wrist Dorsal hand Abductor 2. Hand opening
extensors extensors pollicis bravis
Thenar Hypothenar Dorsal hand Abductor 3. Hand opening
pollicis bravis 4. Grasping
Hypothenar Thenar Lumbrical Distal wrist 5. Grasping
(median nerve extensors 6. Thumb opposition
below flexor
retinaculum)
Proximal wrist Distal wrist Middle wrist Distal wrist 1. Stretching finger
Participant 6 extensors extensors extensors extensors muscles wrist
extensor
Proximal wrist Distal wrist Proximal head of Distal head of 2. Wrist extension
extensors extensors triceps brachii triceps brachii
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Supraspinatus

Supraspinatus

Anterior deltoid

Surratus anterior

Proximal head of
triceps brachii

Proximal wrist

Proximal head of
triceps brachii
Anterior part of
deltoid

Proximal head of

Distal head of
triceps brachii
Clavicular head
of pectoralis
major

Distal head of

3. Reaching

4. Shoulder flexion

5. Reaching with

extensors triceps brachii triceps brachii wrist extension
Proximal wrist Distal wrist 1. Stretching finger
Participant 7 extensors extensors - - muscles wrist
extensor
Proximal wrist Distal wrist Abductor pollicis Extensor carpi 2. Reaching with
extensors extensors bravis radialis wrist extension and
with hand opening
Proximal wrist Distal wrist Thenar Lumbrical 3. Grip
extensors extensors (median nerve
below flexor
retinaculum)
Proximal wrist Distal wrist Dorsal hand Abductor 4. Hand opening
extensors extensors pollicis bravis
Thenar Lumbrical 5. Grip
(median nerve
) ) below flexor
retinaculum)
Proximal wrist Distal wrist 1. Stretching finger
Participant 8 extensors extensors - - muscles wrist

Anterior deltoid
Proximal head of

triceps brachii

Proximal head of
triceps brachii

Proximal wrist
extensors

Distal head of
triceps brachii

Distal head of
triceps brachii

Proximal head of
triceps brachii
Proximal wrist
extensors

Anterior part of
deltoid

Distal head of
triceps brachii
Distal wrist
extensors

Supraspinatus

extensor

2. Reaching with
wrist extension

3. Reaching (elbow
extension with wrist
extension)

4. Reaching
(shoulder flexion
with elbow extension

Participant 9

Proximal head of
triceps brachii
Proximal head of
triceps brachii
Proximal wrist
extensors

Distal head of
triceps brachii
Distal head of
triceps brachii
Distal wrist
extensors

Proximal head of
biceps brachii
Anterior part of
deltoid

Proximal wrist
flexors

Distal head of
biceps brachii
Supraspinatus

Distal wrist
flexors

1. Elbow flexion and
extension
2. Shoulder flexion

3. Wrist flexion and
elbow extension

Participant 10

Proximal head of
triceps brachii
Proximal head of
triceps brachii

Proximal head of
triceps brachii

Distal head of
triceps brachii
Distal head of
triceps brachii

Distal head of
triceps brachii

Proximal head of
biceps brachii
Anterior part of
deltoid

Anterior part of
deltoid

Distal head of
biceps brachii
Supraspinatus

Pectoralis major

1. Elbow flexion and
extension

2. Reaching
(shoulder flexion
with elbow extension
3. Reaching
(shoulder flexion
with elbow extension
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Participants

Channel 1

Channel 2

Negative polar

Positive polar

Negative polar

Positive polar

Tasks

Group B:
ES+TSE/ TSE

. Proximal wrist Distal wrist Proximal wrist Distal wrist 1. Wrist flexion and
Participant 11 .
extensors extensors flexors flexors elbow extension
Proximal wrist Distal wrist - - 2. Wrist extension
extensors extensors
Proximal head of Distal head of Proximal wrist Distal wrist 1. Reaching (elbow
Participant 12 | triceps brachii triceps brachii extensors extensors extension with wrist
extension)
Proximal head of Distal head of Dorsal hand Abductor 2. Hand opening
triceps brachii triceps brachii pollicis bravis 3. Grasping
Proximal wrist Distal wrist Thenar Lumbrical 4. Grip
extensors extensors (median nerve
below flexor

retina culum)

Participant 13

Proximal head of
triceps brachii

Proximal head of
triceps brachii

Distal head of
triceps brachii

Distal head of
triceps brachii

Proximal wrist
extensors

Anterior part of
deltoid

Distal wrist
extensors

Supraspinatus

1. Reaching (elbow
extension with wrist
extension)

2. Reaching
(shoulder flexion
with elbow extension

Proximal wrist Distal wrist Dorsal hand Middle wrist 3. Reaching
extensors extensors extensors (shoulder flexion
with elbow extension
Proximal head of Distal head of Proximal wrist Distal wrist 1. Reaching (elbow
Participant 14 | triceps brachii triceps brachii extensors extensors extension with wrist

Proximal head of
triceps brachii

Thenar

Distal head of
triceps brachii

Lumbrical
(median nerve
below flexor
retinaculum)

Anterior part of
deltoid

Proximal wrist
extensors

Pectoralis major

Distal wrist
extensors

extension)

2. Reaching
(shoulder flexion
with elbow
extension)

3. Grasping

Participant 15

Supraspinatus

Proximal head of
triceps brachii

Serrutus anterior

Distal head of
triceps brachii

Pectoralis major

Proximal head of
biceps brachii

Anterior deltoid

Distal head of
biceps brachii

1. Shoulder flexion

2. Elbow flexion and
extension

Proximal wrist Distal wrist Proximal wrist Distal wrist 3. Stretching finger
extensors extensors extensors extensors muscles wrist
extensors
Thenar Hypothenar Adductor pollicis Lumbrical 4. Thumb opposition
(median nerve
below flexor
retinaculum)
Proximal wrist Distal wrist Middle wrist Distal wrist 1. Stretching finger
Participant 16 | extensors extensors extensors extensors muscles wrist
extensors
Proximal wrist Distal wrist Proximal head of Distal head of 2. Wrist extension
extensors extensors triceps brachii triceps brachii

Supraspinatus

Supraspinatus

Surratus anterior

Proximal head of
triceps brachii

Proximal head of
triceps brachii
Anterior part of
deltoid

Distal head of
triceps brachii
Clavicular head
of pectoralis
major

3. Reaching

4. Shoulder flexion

Participant 17

Thenar

Thenar

Hypothenar

Hypothenar

Dorsal hand

Adductor pollicis

Abductor
pollicis bravis
Lumbrical
(median nerve
below flexor

1. Hand opening
2. Grasping
3. Thumb opposition
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retinaculum)

Participant 18

Proximal head of
triceps brachii
Proximal head of
triceps brachii
Proximal wrist
extensors
Proximal head of
triceps brachii

Distal head of
triceps brachii
Distal head of
triceps brachii
Distal wrist
extensors
Distal head of
triceps brachii

Proximal head of
biceps brachii
Anterior part of
deltoid

Proximal wrist
flexors

Proximal head of
biceps brachii

Distal head of
biceps brachii
Supraspinatus

Distal wrist
flexors

Distal head of
biceps brachii

1. Elbow flexion and
extension
2. shoulder flexion

3. Wrist flexion and
elbow extension

4. Elbow flexion and
extension

Participant 19

Thenar

Proximal wrist
extensors
Thenar

Hypothenar

Distal wrist
extensors
Hypothenar

Abductor pollicis
bravis

Lumbrical
(median nerve
below flexor
retinaculum)

1. Thumb opposition

2. Wrist extension

3. Grip

Participant 20

Proximal head of
triceps brachii

Thenar

Distal head of
triceps brachii

Hypothenar

Proximal wrist
extensors

Adductor pollicis

Distal wrist
extensors

Lumbrical
(median nerve
below flexor
retinaculum)

1. Reaching (elbow
extension with wrist
extension)

2. Grip
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APPENDIX K

Daily log book
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APPENDIX L

Information sheet
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APPENDIX M

Consent form
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03 May 1979

Kalasin, Thailand

Buakhao School, 1992-1997

Certificated of high school

KhonKean University, 1998-2001

Bachelor of Science (Physical Therapy)

Chiang Mai University, 2007 - 2009

Master of Science (Movement and Exercise Sciences)
68 M 9, Tombon Laoyai, Amphur Kuchinarai,

Kalasin 46110



