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APPENDIX A

Gross motor function classification system (GMFCS) (50)

In the present study will be recruited participants’ functional ability at level II-1II based
on the gross motor function classification system (GMFCS) between 6-12 years and 12-18
years.
Distinctions between levels I and II
e Compared with children in Level I, children in Level II have limitations in ease of
performing movement transitions; walking outdoors and in the community; the need
for assistive mobility devices when beginning to walk; quality of movement; and the
ability to perform gross motor skills such as running and jumping.
Distinctions between levels II and III
e Differences are seen in the degree of achievement of functional mobility. Children in
Level III need assistive mobility devices and frequently orthoses to walk, while
children in Level II do not require assistive mobility devices after age 4.
Distinctions between levels I1I and IV
e Differences in sitting ability and mobility exist, even allowing for extensive use of
assistive technology. Children in Level III sit independently, have independent floor
mobility, and walk with assistive mobility devices. Children in Level IV function in
sitting (usually supported) but independent mobility is very limited. Children in
Level IV are more likely to be transported or use power mobility.
Distinctions between levels IV and V
e Children in Level V lack independence even in basic antigravity postural control.
Self- mobility is achieved only if the child can learn how to operate an electrically

powered wheelchair.
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GMFCS level 1

Children walk at home, school, outdoor and in the community. They
can climb stairs without the use of a railing. Children perform gross
motor skills such as running and jumping, but speed, balance and
coordination are limited.

GMEFCS level 11

Children walk in most settings and climb stairs holding onto a
railing. Children may experience difficulty walking long distances
and balancing on uneven terrain, inclines, in crowded areas or
confined spaces. Children may walk with physical assistance, a
hand-held mobility device or used wheeled mobility over long
distances. Children have only minimal ability to perform gross motor
skills such as running and jumping.

GMEFCS level III

Children walk using a hand-held mobility device in most indoor
settings. Children may climb stairs holding onto a railing with
supervision or assistance. Children use wheeled mobility when
traveling long distances and may self-propel for shorter distances.

GMFCS level IV

Children used method of mobility that require physical assistance or
powered mobility in most settings. Children may walk for short
distances at home with physical assistance or used powered mobility
or body support walker when positioned. At school, outdoors and in
the community children are transported in a manual wheelchair or
use powered mobility.

GMFCS level V

Children are transported in a manual wheelchair in all setting.
Children are limited in their ability to maintain antigravity head and
trunk postures and control leg and arm movements.

Figure 18 GMFCS levels in the 6-12 years (51)
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GMFCS level 1

Youth walk at home, school, outdoors and in the community.
Youth are able to climb curbs and stairs without physical
assistance or a railing. Youth perform gross motor skills such as
running and jumping but speed, balance and coordination are
limited.

GMEFCS level 11

Youth walk in most setting but environmental factors and personal
choice influence mobility choices. At school or work youth may
require a hand-held mobility device for safety and climb stairs
holding onto a railing. Outdoors and in the community youth may

use wheeled mobility when traveling long distances.

GMEFCS level 111

Youth are capable of walking using a hand-held mobility device.
Youth may climb stairs holding onto a railing with supervision or
assistance. At school youth may self-propel a manual wheelchair
or use powered mobility. Outdoors and in the community youth
are transported in a wheelchair or use powered mobility.

GMFCS level IV

Youth use wheeled mobility in most settings. Physical assistance
of 1-2 people is required for transfers. Indoor, youth may walk
short distances with physical assistance, use wheeled mobility or
body support walker when positioned. Youth may operate a
powered chair, otherwise are transported in a manual wheelchair.

GMEFCS level V

Youth are transported in a manual wheelchair in all settings.
Youth are limited in their ability to maintain antigravity head and
trunk postures and control leg and arm movements. Self-mobility
is severely limited, even with the use of assistive technology.

Figure 19 GMFCS levels in the 12-18 years (51)



APPENDIX B

Popliteal angle test (52)

In the present study, popliteal angle was used as one part of inclusion criteria.
The popliteal angle test is typically done with neonates and is a measure of
physiological flexion. The test is performed in supine with the hip and knee of the leg
being measured flexed to 90°. The other hip is stabilized against the surface while the
testing leg is extended up into the air. The goniometer is placed with the axis at the
lateral femoral epicondyle. The legs of the goniometer are pointed to the greater
trochanter and the lateral malleolus. The popliteal angle is the angle measured by the

goniometer that subtracted from 180°

Popliteal angle i
L1y

Figure 20 Position of participant for popliteal angle test



APPENDIX C

Modified Ashworth Scale (53)

Score Modified Ashworth Scale

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.

2 Slight increase in muscle tone, manifested by a catch, followed by minimal
resistance throughout the reminder (less than half) of the ROM (range of
movement).

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

4 Considerable increase in muscle tone passive, movement difficult.

5 Affected part(s) rigid in flexion or extension.




APPENDIX D

Modified Chair

The modified chair in this study can set the knee angle as require. It was used
for quadriceps strength training in sitting position with knee flexion 30 degrees. In
addition, it can be adjusted for measurement quadriceps strength. For measurement
QMVIC, the hard bar was installed across the leg support and the handheld

dynamometer was fixed on the solid bar.

Handheld
dynamometer

For adjustment
knee angle

Figure 21 Modified chair for quadriceps strength training and assessment of QMVIC



APPENDIX E

Reliability of the study

Ten children with spastic diplegia (5 boys and 5 girls) with a mean age of 12.60
+ 3.10 years participated to the reliability study of measurements. The mean weights
of the participants were 35.85 + 10.03 kg, respectively. Characteristic and
demographic data of the participants participating in the reliability study are presented

in Table 9.

Table 9 Demographics data of children with spastic diplegia.

Participants Age (yrs) Gender Weight (kg)

1 17 boy 48.0

2 9 girl 23.0

3 9 boy 26.0

4 10 boy 50.0

5 14 girl 35.5

6 13 boy 35.0

7 14 girl 35.0

8 15 girl 44.0

9 16 girl 40.5

10 9 boy 21.5
Mean + SD 12.60 = 3.10 35.85+10.03

The data from this reliability study established test-retest reliability of quadriceps
maximum voluntary isometric contraction (QMVIC), quadriceps lag, quadriceps
Modified Ashworth Scale (QMAS), hamstrings Modified Ashworth Scale (HMAS)
and angles of hip, knee and ankle joints during standing between two occasions that

was separated by 24 hours. Measurement of all outcome measures in this study
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showed excellent intra-rater reliability. The intra-class correlation coefficient (ICC)

for each measurement is presented in Table 10.

Table 10 The intraclass correlation coefficients (ICC (3 x)) of QMVIC, quadriceps lag,

QMAS, HMAS and angles of hip, knee and ankle joints during standing

Measurements ICC @
QMVIC 0.97
Quadriceps lag 0.98
QMAS 0.89
HMAS 0.94
Hip angle during standing 0.97
Knee angle during standing 0.97

Ankle angle during standing 0.99




APPENDIX F

Participant’s information form

Name.....occoovieiiiiiieeceee Surname................ool Gender.......cccoeeeueee.
AL Weight.....oooooviieiiiieeee, Height
Classroom...........covvvvvnneannn.n. GMFCS level.........ccooevinnn. Gait pattern..........

1. Type of CP
O Hemiplegia
O Diplegia

O Quadriplegia

2. Type of walking
O Independent walking

O Walking with aid (e.g. walker, orthoses, cane, orther)

O Unable walking

3. Popliteal angle
O Rightside=......... Degrees
O Leftside=........... Degrees

4. Ability to communicate
O understand verbal commands

O can not understand verbal commands
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5. Congenital disease
O Cardiovascular or respiratory system disease
O Heart disease
O Asthma
O Other (please SPecify).....ccccvvvererierieeieenieennnenn
6. Any orthopedic surgery in the previous six months
O Yes. (please SPecify)....c.cccierieirieiiieiieeie et
O No.
7. Any musculoskeletal system problem (e.g. pain of hip and knee)
O Yes. (please SPecify).....cccueriiririiniiiiinienieeieeiieeee e
O No.
8. Any orthopedic deformities which have a bad influence on walking including.
O Yes. (please SPeCIfy)..cccuiiiiieriieciie e
O No.
9. Any physical therapy treatment in the previous six months (e.g. electrical
stimulation or acupuncture)
O Yes. (please SPeCify)...cc.ccriiriieiieiiieiieeieeeecee e
O No.
10. Any medicine in the previous six months
O Botulinum toxin-A
O Medicine for muscle relaxation
O Other (please specity)............

O No.
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APPENDIX J

Current amplitude sheet form
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