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APPENDIX A

Participant data
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APPENDIX B

STRENGTH AND SPASTIC ASSESSMENT

Date.......ooooviiii
POSItION. ..o,
Description Unit Ext Flex Flex/ext[ ]
Number of repetition [n]
Maximal Rom [deg]
Torque max [Nm]
Toque max average [Nm]

Toque max aver./kg [Nm/kg]

Power average W]
Work average [J]
Work fatigue [J/s]

Total work [J]
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APPENDIX C

Reliability of the active range of motion measurement

The reliability study of the active range of motion (AROM) measurement in the

patients with stroke

The intra-rater reliability trial consisted of ten volunteers with stroke, six males
and four females, ranging in age between 31 and 59 years (Table 1). The AROM
measurements were taken for 6 upper-extremity motions (shoulder flexion/extension, the

elbow flexion/extension, and the wrist flexion/extension).

Measurements were taken using an electrical goniometer with subjects in the
seated position. Subjects affected limbs were passively moved through the motion to be
measured 4-5 times before positioning the joint at the end-range of motion. The subject
then moved the affected extremity to the end of active range of shoulder
flexion/extension, the elbow flexion/extension (the starting position was 90 degrees of the
glenohumeral joint flexion, O degrees of the elbow flexion, neutral forearm position) and
the wrist flexion/extension (the starting position was 0 degree of the glenohumeral joint

flexion, 90 degrees of the elbow flexion, neutral forearm position)
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Measurements were read by the specific tester at each session, with another tester
providing stabilization or positioning of the joint. Intrarater reliability was re-measured

within 3 days after the first measurements.

Table Al. Characteristics of subject population in the reliability study

Subject Age, Sex Months Side of Hand Type of
(yr) Since CVA Dominance stroke
CVA
1 31 M 18 Left Right hemorrhage
2 55 M 4 Right Right infarction
3 56 F 69 Right Right hemorrhage
4 55 M 74 Left Right hemorrhage
5 41 M 72 Left Right infarction
6 56 F 12 Left Right infarction
7 47 M 9 Right Right infarction
8 51 M 10 Right Right infarction
9 59 F i Left Right hemorrhage

10 54 F 36 Left Left infarction



Statistical analysis

The intra-class correlation coefficient (ICC score) was used to analyze the
reliability of AROM (an index of reliability for measurements of the same tester. A tester
with 1CC score of 1 will produce the same measurement each time it is used. In contrast,
an instrument with 1CC score of 0 will produce markedly different measurements). The

confidence interval of the measurement represents the smallest difference attributable to
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status change, as distinct from measurement error (95% probability).

Results

The intra-class correlation coefficients (ICC) for each movement were displayed

in Table 2.

Table A2. The intra-class correlation of active range of motion

Motion ICC 95% Cl of ICC
shoulder flexion 0.99 0.96-0.99
shoulder extension 0.98 0.95-0.99
elbow flexion 0.98 0.95-0.99
elbow extension 0.99 0.96-0.99
wrist flexion 0.98 0.95-0.99
wrist extension 0.99 0.96-0.99
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In accordance with the suggestion of Fleiss (113), a ICC value of < 0.4 was
deemed as representing poor reliability; 0.4 — 0.75 as fair to good reliability; and > 0.75
as excellent reliability. Measurement of AROM of the shoulder flexion/extension, the
elbow flexion/extension and the wrist flexion/extension using an electrical goniometer

showed an excellent reliability.
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APPENDIX D

Components of the modified Wolf Motor Function Test and Scores Over Time

Task Items

Ability scale

Time to complete

1. Forearm to table (side)

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

3. Extend elbow 28cm on table top (side)

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

5. Hand to table (front)

6. Hand to box (front) and back to the starting position

7. Retrieve .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
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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

*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.

General Description of the WMFT

All tasks are performed as quickly as possible and are truncated at 120 seconds. Tasks are

as follows:

- Forearm to table (side): Subject attempts to place forearm on the table by
abduction at the shoulder.

2. Forearm to box (side): Subject attempts to place a forearm on the box by

abduction at the shoulder.




10.

11.

12.

13.

14.

15.
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Extend elbow (side): Subject attempts to reach across the table by extending the
elbow (to the side).

Extend elbow (to the side), with weight: Subject attempts to push the sandbag
against outer wrist joint across the table by extending the elbow.

Hand to table (front): Subject attempts to place involved hand on the table.

Hand to box (front): Subject attempts to place hand on the box.

Reach and retrieve (front): Subject attempts to pull 1-1b weight across the table by
using elbow flexion and cupped wrist.

Lift can (front): Subject attempts to lift can and bring it close to lips with a
cylindrical grasp.

Lift pencil (front): Subject attempts to pick up pencil by using 3-jaw chuck grasp.
Pick up paper clip (front): Subject attempts to pick up paper clip by using a pincer
grasp.

Stack checkers (front): Subject attempts to stack checkers onto the center checker.
Flip cards (front): Using the pincer grasp, patient attempts to flip each card over.
Turning the key in lock (front): Using pincer grasp, while maintaining contact,
patient turns key fully to the left and right.

Fold towel (front): Subject grasps towel, folds it lengthwise, and then uses the
tested hand to fold the towel in half again.

Lift basket (standing): Subject picks up basket by grasping the handles and

placing it on bedside table.
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Functional Ability Scale

0

1

Does not attempt with involved arm.

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.

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.

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

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

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 E

Motor Activity Log (MAL)
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APPENDIX F
The circuit training program

Station 1 Stretching exercise

Figure 1 Pectoral stretch

Figure 2 Posterior deltoid stretch
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Figure 4 Weight bearing
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Figure 5 Forearm stretch

Figure 6 Anterior deltoid stretch
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Figure 8 Triceps stretch
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Station 2 Self exercise of the shoulder and the arm

Figure 9 Scapular elevation

Figure 10 Shoulder rotation
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Figure 12 Shoulder flexion with elbow straight
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Figure 14 Wrist flexion/extension



111

Figure 15 Elbow exercise

Figure 16 Wrist rotation
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Station 3 Bilateral arm training

Figure 17 Bilateral arm training

Station 4 Repetitive sensory motor training

Figure 18 Repetitive sensory motor training
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Station 5 Repetitive task-specific training

Figure 19 Repetitive task-specific training

Station 6 Bilateral isokinetic training

Figure 20 Bilateral isokinetic training
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Station 7 Strength training exercise

(@)

.
341 |

(b)

Figure 21 Strength training exercise
(a) using a wrist weight

(b) using a wall pully
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i4) AFFILIATION MAY TAKE THE FORM OF EMPLOYMENT, MEMBER OF GOVERNING BOARD, STOCKHOLDER, OR PAID/UNFAID
CONSULTANT (FOR PURPOSES OTHER THAN IRB FUNCTIONS)

(3} SEE OFRR TIPS FOR INFORMED CONSENT AT. hutp//www.nih, gov/grants/oprrhumansubjects/guidance/ictips him
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CURRICULUM VITAE

Mr. Surachart Suksriwan

22 October 1981

Chiang Mai, Thailand

Montfort College School, 1993-1999
Certificated of high school

Chiang Mai University, 1999-2003
Bachelor of Science (Occupational Therapy)
Chiang Mai University, 2004 - 2005

Master of Science (Movement and Exercise Sciences)



