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APPENDIX A

Personal data collection form
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APPENDIX B

The Berg Balance Scale (BBS)

Sitting to standing
Instructions: Please stand up. Try not to use your hand 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 stabilize

() 0 needs moderate or maximal assist to stand

Standing to unsupported
Instructions: Please stand for two minutes without holding on.

() 4 able to stand safely for 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 unsupported

If a subject is able to stand 2 minutes unsupported, score full points for sitting
unsupported.

Sitting with back unsupported but feet supported on floor
Instructions: Please sit with arms folded for 2 minutes.

() 4 able to sit safely and securely for 2 minutes
() 3 able to sit 2 minutes under supervision

() 2 able to able to sit 30 seconds

() 1 able to sit 10 seconds

() 0 unable to sit without support 10 seconds

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 assist to sit
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Transfer

Instructions: Arrange chair(s) for pivot transfer. Ask subject to transfer one
way toward a seat with armrests and one way toward a seat without armrests.
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 cuing and/or supervision
() 1 needs one person to assist

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

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 safely
() 0 needs help to keep from falling

Standing unsupported with feet together
Instructions: Place your feet together and stand without holding on.

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

() 3 able to place feet together independently and stand 1 minute with
super vision

() 2 able to place feet together independently but unable to hold for 30
seconds

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

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

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 the 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 fingers reach
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 (5 inches)

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

() 1 reaches forward but needs supervision

() 0 loses balance while trying/requires external suppor
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Pick up object from the floor from a standing position
Instructions: Pick up the shoe/slipper, which is place 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 cm(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

Turning to look behind over left and right shoulders while standing
Instructions: Turn to look directly behind you over toward the 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

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 4 seconds or less
() 2 able to turn 360 degrees safely but slowly

() 1 needs close supervision or verbal cuing

() 0 needs assistance while turning

Place alternate foot on step or stool while standing unsupported
Instructions: Place each foot alternately on the step/stool. Continue until
each foot has touch 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
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Standing unsupported one foot in front

Instructions: (demonstrate to subjects) 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
It might be associated with the decreased step length of impaired balance
group 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 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

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

() 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 > 3 seconds

() 1 tries to lift leg unable to hold 3 seconds but remains standing
independently.

() 0 unable to try of needs assist to prevent fall

() Total score (Maximum = 56)
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APPENDIX C

Thai Mini Mental State Examination (TMSE)

Thai Mini Mental State Examination (TMSE) was developed from the Mini
Mental State Examination (MMSE) as the neuropsychiatrical screening test for the
standard mental status examination for Thai subjects (49). The total score of TMSE is
30 points and it contains the basic subtests concerning orientation, registration,

attention, calculation, language and recall. The cut point of dementia is 23 points or

less (49).
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APPENDIX D

Consent form
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APPENDIX E

Certificate of ethical clearance

CERTIFICATE OF ETHICAL CLEARANCE
Human Experimental Committee
Faculty of Associated Medical Sciences (AMS)
Chiang Mai University, Thailand

Title of project :  Measurement of trunk acceleration in elderly
women with and without balance impairment
during walking over obstacle

Investigator :  Assistant Professor Dr.Samatchai Chamnongkich
Participating :  Department of Physical Therapy
Faculty Faculty of Associated Medical Sciences

Chiang Mai University, Thailand

Approved by Human Experimental Committee on March 11, 2009
Expiration Date: March 10, 2010

(Mr. Netr Suwankrughasn)

Chairman of the Committee

A.

(Assist.Prof.Dr.Audomsark Haesungcharern)
Dean of the Faculty of Associated Medical Sciences
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APPENDIX F

Reliability of the study

The intra-rater variability of parameters measured in this study was conducted to
examine the reliability of peak acceleration amplitude of trunk and gait parameters.
The confident interval (CI) of the measurement indicated the probability to distinct
from measurement error.

ICC values of peak acceleration amplitude of trunk and gait parameters of three
walking conditions ranged from 0.78-0.97. Based on previous study, ICC value higher
than 0.75 was represented excellent intra-rater reliability (70). Measurement of all
parameters in this study showed excellent intra-rater reliability. The intra-class
correlation coefficient (ICC) for peak trunk acceleration amplitude in tree directions

and gait parameters of crossing step are presented in table 3 and 4, respectively.
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Table 3 Intra-class correlation coefficients for peak trunk acceleration amplitude in

three directions of the NBI group

Peak acceleration amplitude of trunk ICC (3,1) 95% Cl of ICC

Vertical direction

Level surface 0.94 0.84 - 0.98
10 % LL 0.94 0.85-0.98
30% LL 0.78 0.47-0.92

Anteroposterior direction

Level surface 0.80 0.52-0.92
10 % LL 0.81 0.83-0.93
30% LL 0.90 0.73-0.98

Mediolateral direction

Level surface 0.82 0.52-0.92

10 % LL 0.93 0.82-0.97

30% LL 0.82 0.56 - 0.93
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Table 4 Intra-class correlation coefficients for gait parameters of crossing step in two

obstacle tasks of the NBI group

Gait parameters of crossing step ICC (3,1) 95% Cl of ICC

Leading limb elevation

10 % LL 0.97 0.92-0.99

30% LL 0.90 0.74 - 0.96
Trailing limb elevation

10 % LL 0.93 0.82-0.97

30% LL 0.84 0.58 - 0.90
Crossing step length

10 % LL 0.94 0.83 -0.98

30% LL 0.83 0.58 - 0.94
Pre-obstacle distance

10 % LL 0.91 0.76 - 0.97

30% LL 0.85 0.62 - 0.94
Post-obstacle distance

10 % LL 0.80 0.52-0.98

30% LL 0.85 0.62 -0.94
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