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ABSTRACT

TS Cerebral palsy (CP) is the most prevalent motor disability during childhood, characterized by a
range of movement and posture disorders that result in activity limitations. In children with CP, abnor-
mal walking patterns are observed due to spasticity and contractures in the lower limb muscles. Also,
an excessive flexion gait pattern of the knee presents in 66% of spastic diplegic CP children aged from 5
to 21 years. Accordingly, reducing excessive knee flexion during walking may decrease secondary com-
pensations and enhance walking performance and quality of life. This study aims to design and evaluate
a novel dynamic orthosis along with its impact on functional parameters of walking and occupation
performance in a child with spastic diplegia CP.

This research was a fundamental and applied study of the design and fabrication.
The study plan is a single subject, interaction design, conducted in two stages and implemented as A-B-
BC-A. After the initial orthosis design, a second and final iteration was developed to address the limita-
tions observed in the preliminary design. The study participant included an 8-year-old boy with spastic
diplegic CP, classified as level Il (according to the gross motor function classification system expanded
and revised), exhibiting a crouch gait pattern. Functional variables, such as speed, balance in walking,
spasticity, and occupation performance, were assessed in the study phases.

(ST The advantages and disadvantages of the final design were identified. Changes were made re-
garding manufacturing in less time, the ability to adjust the circumferential measures, ease of wearing
and removing, and issues related to toileting. In comparing the baseline with intervention phases one
and two regarding balance, the intervention demonstrated effectiveness (percentage of non-overlap-
ping data [PND]=70%). According to PND values, functional speed in the second intervention phase
showed significant results (PND=75%). The hamstring muscle spasticity graph analysis during interven-
tion phases exhibited a reduction of 1 or 2 units. The occupational performance score and satisfaction
with the child’s performance increased significantly after the intervention phases.

[@TEITERT According to the mechanism of dynamic movement orthoses, as long as they are worn during
the day, they are effective in modulating the tonicity of spastic muscles by exerting pressure on hyper-
tonic muscles. This modulation improves balance, movement speed, and overall task performance. Con-
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Introduction

erebral palfsy (CP) is the most com-

mon cause of motor disability in child-

hood [1]; its prevalence has been re-

ported from 1.5 to 4 per 1000 live births

worldwide [2] and 2.06 per 1000 births
in Iran [3]. Three-fourths (77.4%) of children with CP
are spastic type [2]. Spasticity with muscle weakness
limits the ability to move in these children. Among the
most common walking patterns in children with CP is
the crouch walking pattern using the Roda criteria [7],
the excessive knee flexion pattern (66%), and excessive
hip flexion and adduction (57%) [8]. Walking with knee
flexion leads to increased joint stress in the tibiofemoral
and patellofemoral joints [9], patella fracture stress [10],
pain, and muscle fatigue [11].

Using orthotic methods is necessary to limit the exces-
sive flexion of the lower limb joints during walking.
Limitation of joint flexion reduces secondary adapta-
tions and improves walking performance and quality of
life. Using neurophysiological principles, Lycra dynam-
ic orthoses have recently been developed as a therapeutic
modality for children with CP [16]. Lycra orthoses are
not directly comparable to ankle foot orthoses (AFO).
These orthoses are flexible, synthetic, neoprene, and Ly-
cra garments. They are designed to be customized based
on the measurements of the child’s body and can include
any part of the body affected by spasticity. The action
mechanism of these elastic orthoses is such that increas-
ing the pressure on specific muscle groups may increase
proprioceptiveness and facilitate joint movements [22].
Also, by raising awareness of the body position, these
elastic orthoses are effective in biomechanics and body
alignment [20].

Watson et al. suggested that dynamic movement ortho-
ses may help support unstable body areas and increase
sensory feedback in neurological conditions with pro-
longed stretching of shortened muscles and modulation
of redundant and inefficient movements [23]. In exam-
ining the effect of various orthoses on walking with a
crouch pattern, most studies have examined rigid or-
thoses, such as floor reaction AFO. Although they have
shown improvements in knee kinematics, no evidence
exists about the comfort and acceptance of these ortho-
ses. A high percentage of not using these orthoses has
been reported due to their design and application, lack
of comfort, inability to wear orthoses with desired shoes,
and participation in various formal and informal activi-
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ties as they are rigid and bulky [26]. However, descrip-
tive evidence maintains the acceptance and comfort of
dynamic orthoses for children with CP [27].

So far, no study has investigated the effect of reinforced
soft orthoses in the knee and wrist area in this category
of children with CP. This study was conducted to design
a dynamic movement orthosis with an additional struc-
ture in the knee and wrist to improve the biomechanical
alignment of the lower limb joints.

Materials and Methods

This research was a fundamental and applied study of
the design and construction of the single subject design.
The interaction design (A-B-BC-A) type of study was
conducted in two design and evaluation stages. This
study was conducted in Hamedan City, Iran, in 2022 in
the Tavana Occupational Therapy Clinic. The prepara-
tion of materials and fabrication of orthosis was con-
ducted by Teb Va Sanat Orthopedic Equipment Com-
pany in Tehran City, Iran, supervised by orthotics and
prosthetics researchers of the research team.

In the first stage, according to the mechanism, thigh, and
fitness of the orthosis (which are among the effective
factors of the orthosis), the initial plan was an orthosis
containing the lower limb (pants) made of neoprene
(Ancient Eagle.CR30.SBR70) by measuring specific
areas on the limb (Figure 1) [28]. To improve the biome-
chanical alignment of the lower limb in CP children with
crouch patterns and to increase stability in the sagittal
plane in the knee region, reinforcement pieces were con-
sidered in the initial orthosis in the knee area. Also, to
correct the biomechanical alignment of the lower limb
in the closed chain of motion, an ankle piece, like ankle
supports with spring reinforcement pieces and a stabiliz-
ing elastic piece tied around the ankle in the shape of “8”
was used (Figure 2). The reason for choosing the spring
as a reinforcement piece in the knee joint is the dynamic
nature of the orthosis. In other words, the purpose of
designing such an orthosis for children with CP was to
use soft materials for ease of wearing compared to hard
orthoses and allow joint movement. However, due to the
time-consuming manufacturing process and the difficul-
ty of wearing or removing the orthosis with the addition
of spring pieces in the knee area, despite the installation
of side zippers in the torso and legs, after checking on a
sample with the desired criteria of the study, the second
design was considered to optimize this design.

Mirbagheri SS, et al. Dynamic Movement Orthosis and Cerebral Palsy. RJ. 2024; 25(1):158-179.
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Figure 1. The method of measurement

In the second design, to reduce the time of the man-
ufacturing process, the ability to adjust the orthosis to
individual sizes was provided by changing the type of
elastic material and inserting straps in the thigh and leg
area. The elastic material used in the second design was
another type of neoprene with the adhesive property of a
rough strap. Each part of the orthosis had goals. Accord-
ing to hip joint flexion in children with crouch patterns,
the lumbar part was inserted by the related part of the
body to correct the alignment of the body and hip joint
by applying pressure and tension to this area. Straps in
the thigh area to apply pressure on the spastic muscles,
especially the adductor muscles, and the strap in the leg
area under the patella were installed to apply extensor
torque on the knee, similar to the one in floor reaction
AFO. Four springs were placed around each knee joint,
which could be separated in this study to compare the
state without orthosis spring and the state of Buffner.
Two springs and a supporting elastic in the wrist area
were also installed around the wrist joint to create stabil-
ity and maintain better alignment in the biomechanical
closed chain. The pattern was designed to correspond
to two sizes for 6- to 12-year-old children. This orthosis
was designed using the advanced Marvelous software
for clothing design (Figure 3).

Advantages of the new design

The advantages of the new design are as follows: The
capability to measure in two sizes for children 6 to 12
years old, which are different in terms of the height of
the lower limbs, and shortening the custom manufactur-
ing process; the capability to adjust the environmental
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pressure through the thigh and leg straps and solve the
problem of the tight or loose orthosis in the previous de-
sign; facilitation in putting on and taking off and making
it easier to go to the bathroom compared to the previous
design and design of jumpsuit clothes. After the second
design was prepared, the second phase began.

The second stage included evaluation and validation of
the final orthosis with single case experimental design
and interaction design (A-B-BC-A) for the study sam-
ple. The study participants included a child with spastic
diplegia CP [29] aged 6 to 12 years, level one or two of
the gross motor function classification system expanded
and revised (GMFCS E&R) and crouch walking pattern,
who did not need external aids, such as a walker, to walk
[29, 30]. The subject could walk at least 10 m without
support [18]. The inclusion criteria were appropriate
cooperation from the child and family [31], no history
of orthopedic surgery in the last 9 months [18, 31, 32],
and no history of epilepsy and respiratory diseases [20].
Meanwhile, the exclusion criteria were passing less than
9 months from the last botulinum toxin injection and
the presence of proven deformity in the lower limb. The
evaluations began after obtaining written and oral con-
sent from the child’s family.

The basic phase (A1) was the control period. In each
phase, the participant was subjected to the usual occu-
pational therapy treatments three times a week, and the
values of the functional tests: The 10-m walking test
(10MWT), time up and go (TUG), and modified Ash-
worth scale (MAS). To evaluate right and left hamstring
spasticity, the Canadian occupational performance
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Figure 2. Basic design Rehabilitation

measure (COPM) was conducted twice a week for one
month (4 weeks). The results of the evaluations were re-
corded by a senior expert in occupational therapy who
was present in the study process. After the basic phase,
the intended design had two phases of intervention: The
first intervention included dynamic movement orthosis
(B), and the second was dynamic movement orthosis
with knee springs and wristbands (BC), which were
randomly selected. The method of wearing the orthosis
in the intervention phases was such that to prevent the
effect of wearing shoes and orthoses, it was worn for at
least 5 h at home and at a time other than sleeping and
without shoes or sandals. The post-intervention phase
(A2) included the follow-up phase, which was also 4
weeks long, and similar to the baseline phase, the child
underwent occupational therapy exercises. Also, the
performance tests were conducted twice a week.
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Figure 4. Springs installed in the knee and wrist area
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Figure 3. The final design of orthosis from the side view of the

dynamic movement

Results

Among dynamic orthoses (garments), this dynamic
movement orthosis was the first and only orthosis that
used dynamic reinforcement pieces in the knee and an-
kle joints. The springs used are made of steel wire with
a thickness of 12 mm. Also, these springs are doubled
springs with a width of one centimeter that have been
rolled (Figure 4).

The study participant was an 8-year-old boy with
Gross motor function classification system Expanded &
Revised (GMFCS E&R), height of 135 cm, and weight
of 50 kg. The participant’s walking speed and balance
with 1I0MWT and TUG scales and right and left ham-
string spasticity changes with an MAS were evaluated.
At the end of each phase, the COPM was used to check
the occupational performance and satisfaction with the
child’s occupational performance. Figures 5, 6, and 7
depict the speed, balance, and spasticity of the hamstring
muscles of the right and left leg of the child. The inter-
pretation of the effectiveness of the provided interven-
tions based on the data non-overlapping statistics is as
follows: Percentage of non-overlapping data (PND) of
90%, very effective interventions; PND of 70%-90%,
effective interventions; PND of 50%-70%, ambiguity in
treatment effectiveness; PND of 50% or less, ineffec-
tive treatment. In the interpretation of the effectiveness
of the interventions, the Cohen d and the Hedges g effect
size indices were also examined. According to a study,
values less than 0.87 indicate small effect sizes, between
0.87 and 2.67 medium, and above 2.67 large [33].

Mirbagheri SS, et al. Dynamic Movement Orthosis and Cerebral Palsy. RJ. 2024; 25(1):158-179.
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Table 1. Analysis of IOMWT figure in the research phases of the participant

Indicators A1-B A1->BC A1->A2 B->BC B->A2 BC->A2

PND above 62% 75% 50% 38% 38% 0
Cohend 1.81 2.18 1.94 0.52 0.52 0.28
Hedges g 1.72 2.05 1.83 0.49 0.49 0.27

PND: Percentage of non-overlapping data; IOMWT: 10-meter walking test.

According to Figure 5, in the visual analysis of the
movement speed, the maximum movement speed in
the base phase is about 1.2 m/s, which did not change
in the first B. Still, in the second BC, a slight increase
in speed was visible, and the follow-up phase was as-
sociated with a decrease and an increase. Table 1 pres-
ents the PND index values and the speed variable’s ef-
fect size. Comparing the phases of the study based on
the PND index, from the base phase to intervention B,
ambiguity exists in the effectiveness of the intervention
(PND=62%), but from the base phase to BC, the inter-
vention was effective (PND=75%). The effectiveness is
not observed compared to the other phases (PND 50%)
(Table 1).

In the visual analysis of the balance figure, the decreas-
ing trend of time was observed while walking, which
remains constant in the follow-up phase (Figure 6). Ac-
cording to Table 2, the value of the PND index compared
to the basic phases of the first and second intervention
and follow-up in the functional balance variable shows
the effectiveness of the intervention (PND=100% and
PND=88%). No intervention effectiveness is observed
in the rest of the phases (PND>50%). In examining the
effect size indices of the Cohen d and the Hedges g in
the basic phase to the first and second intervention and
the follow-up phase, the average effect size values were
above 0.87 and below 2.67 (Table 2).

According to Figure 7, the visual analysis of the right
and left hamstring spasticity showed a decreasing trend
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of spasticity in the first and second intervention phases
and an increase in the follow-up phase.

Table 3 presents parents’ satisfaction ratings with their
child’s occupational performance in 4 activities parents
desire. In all 4 activities mentioned in the Table, the
child’s occupational performance score and satisfaction
have increased. This increase from the base phase to the
second intervention and the follow-up phase has clinical
significance because the difference between the average
occupational performance and satisfaction with occupa-
tional performance in the base phase and the BC phase
(second intervention) is more than 2.5 points [34].

Discussion

The mechanisms responsible for changes in motion
control by Lycra orthoses and similar orthoses are neu-
rophysiological and biomechanical. Proprioception,
deep pressure, vibration, surface contact, and correct-
ing the biomechanical alignment of the body increase
proprioceptive feedback that improves posture and body
awareness, muscle activity, and movement control [16].
One of the advantages of using this type of dynamic
orthoses compared to hard orthoses is the neurophysio-
logical mechanism of these orthoses. Despite being sofft,
these orthoses may be worn more often than hard ortho-
ses due to their acceptance and comfort by children [27].

According to the PND Table results, functional speed
improvement was observed in the second intervention
phase. Still, ambiguity was observed in the effectiveness

Table 2. Analysis of TUG figure in the phases of research in the child participant

Indicators A1-B A1->BC A1->A2 B->BC B->A2 BC->A2

PND below 88% 100% 100% 25% 12% 0
Cohend 1.77 193 2.03 0.23 0.22 0.07
Hedges g 1.68 1.82 1.92 0.21 0.21 0.07

PND: Percentage of non-overlapping data; TUG: Time up and go.
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Table 3. Rating of participating children’s parents to performance goals before and after each phase

Phase Phase Al Phase BC Phase B Phase A2
Statistics (total score) Occupa- . Occupa- . Occupa- . Occupa-
Priorities of Occupa- tional Per- Sat'.lsfac tional Per- Sat.lsfac tional Per- Sat.nsfac tional Per-  Satisfaction
. tion tion tion
tional Performance formance formance formance formance
Running 6 6 8 7 8 9 8 9
Climbing the stairs 2 2 5 6 7 7 7 7
Hop 1 1 2 1 3 2 3 2
Going down the stairs 2 3 5 6 6 7 6 7
Total marks in each work
activity / the number= 11/4=2.75 12/4=3 20/4=5 20/4=5 24/4=6 25/4=6.25 24/4=6 25/4=6.25

Sum

of the other phases. Also, no effect was observed in the
comparison of the two phases of the intervention. Inter-
estingly, neither dynamic orthosis showed a difference in
the speed variable during walking, which is also clear in
the visual analysis of the Figure. In the follow-up phase,
according to the figures and tables, ambiguity exists in
the durability of the work. One study [29] evaluated a
dynamic elastomeric fabric orthosis on the functional
speed of children with spastic diplegia CP through 10
MWT. The study results show an increase in speed in 5
of the 8 samples included in the study. The design of this
study was a single case experimental design and A-B-A.
The reason why the speed increased in some phases of
the intervention and changes in the speed were observed
in some phases may be due to two reasons: No control
was observed over the activities performed by the par-
ticipant during the intervention period, and no standard
time existed to wear orthoses in children, and follow-up
on wearing orthoses during the day was conducted by
asking parents.

In examining the variable of balance while walking,
compared to the basic phase with the first and second
intervention phases (either dynamic orthosis or dynamic
orthosis with spring and wristband), the effectiveness of
the intervention existed, and reducing time meant im-
proving balance in the studied sample. Comparing the
baseline phase with the follow-up, the orthosis’s effec-
tiveness exists and indicates the durability of the effect
in the follow-up phase. Among the studies that evalu-
ated the impact of suites, two evaluated balance after
using orthoses similar to Lycra, although the balance
evaluation tool in these studies is different. Flanagan et
al. [19] assessed the effect of Lycra garments covering
the whole body on children’s CP balance using the Bru-

Archives of

Rehabilitation

ininks-Oseretsky test of motor proficiency. Flanagan’s
study is consistent with the present study regarding
increasing balance after using dynamic orthoses. Also,
Hosseini et al. [35] evaluated dynamic neoprene ortho-
sis on postural control using a force plate and functional
balance via Berg’s balance scale. Based on this balance
scale, an increase in the functional balance of 5 children
participating in the study was reported after 6 weeks of
using the dynamic orthosis.

In children with spastic diplegia CP, the lower limb
muscles are involved in spasticity. The possible mecha-
nism of dynamic orthoses may cause adjustment of the
tone of the spastic muscles via pressure or stretching
on the spastic muscles and also by changing the bio-
mechanical direction of the lower limb; therefore, in
examining the spasticity of the hamstring muscle, after
the amount of spasticity remains constant in the baseline
phase, in the intervention phases in the right and left leg,
a decrease was observed in hamstring spasticity, which
in the follow-up phase, the spasticity value reached ei-
ther the initial value in the baseline phase or one unit less
than the baseline phase.

Accordingly, as long as the orthosis is worn, the mus-
cle tone may decrease, and this problem can improve
functional variables, such as the speed and balance dis-
cussed in the above sections.

The increased occupational performance scores and
satisfaction with the child’s occupational performance
in the intervention phases showed clinical significance.
Previous studies also showed increased occupational
performance [19, 36]. In another study, Flanagan et al.
examined occupational performance using Theratog.

Mirbagheri SS, et al. Dynamic Movement Orthosis and Cerebral Palsy. RJ. 2024; 25(1):158-179.
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Speed (m/s)
Sessions
Figure 5. Movement speed figure in the studied sample Aﬁ:il‘:;gilitation
Balance
(Time:s)
Series 1
Sessions
Figure 6. Functional balance figure in the studied sample Rebabilitation
After two months of using the orthosis, the satisfaction A study examined the safety level and the amount of
with occupational performance was significant [24]. In pressure exerted by a Lycra orthosis on the hypertonic
another study, significant results were reported in the arm muscles of children with CP. Safety was measured
COPM criterion in the immediate effect and 2 months by the number and severity of adverse events, includ-
and 4 months after the intervention [36]. ing skin problems and pressure, which may occur while
wearing these garments. In this study, wearing time
Spasticity
Score I‘lght
left
Sessions
Archives of
Figure 7. Spasticity of the right and left hamstring muscles in the studied sample Rehabilitation
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and possible adverse events were recorded daily by the
child’s parents. The study results stated that the ortho-
sis’s daily wearing time was good, and the rate of ad-
verse events was very low [37]. In this study, the time
the child wore the orthosis in each evaluation session
was reported by the child’s parents, and the adverse ef-
fects caused by the orthosis were not reported either.

According to the results of this study, in the reduction
of spasticity in the intervention phases, improvement in
occupational performance and increase in satisfaction
with occupational performance may be related to the de-
crease of muscle tonicity during activities. These results
are also consistent with the results obtained in speed and
balance.

Conclusion

The design of the orthosis in two sizes for 6 to 12 years
reduced the process of customizing this orthosis. The
designed dynamic orthosis modulates muscle tonic-
ity and may improve speed, balance, and occupational
performance. These improvements can also be observed
in the child’s daily activities. Regarding the difference
between orthosis with spring and wristband and orthosis
without spring and wristband, no difference was found
in the functional variables of this study and the period
considered.

Limitations of the study include the unavailability of
the Lycra material used in other studies in Iran and the
use of similar material, as well as the inability to accu-
rately control the time of wearing the orthosis at home
and the small number of samples. It is suggested that
this orthosis be performed in a larger sample size and
with design changes in CP children with higher levels of
GMFCS E&R and older ages.
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6. Lycra

7. Ankle foot orthosis (AFO)
8. Garment

9. Neoprene
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1. Spasticity
2. Lance

3, Stiff knee
4. Roda

5. Crouch

30 0 5398 9 Suolils 5 o 5555 3 5 Bl s gt

\FA



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

Y o5lols YO 090 NF+Y jLe

>y g adgl GaBlys 18, 5 (X5 > 95l (Ao eyl Al 5

ur 3 o8y oy oo e sla el n el S 2 eped
ool Ly S5 5 5 Shas J Cals, 5 5 o 5kas
SeedS 0 g VPV o jo loen ol jo dsllas ol 0y
bags 395, Cla g 0lge g ol pe 0l plxil Uls oo 18
A 59 g 0 Cae g b gl Dlias 2550

285 plowl gl o g g 35, liione

083305 )3 595, S & j90s 55| adol 5l cal> ol po
Ancient Eagle.CR30.) ¢y, 9% iz 3l (Jlold) Sl plal
Pl gy » arie o2lg 5l (6 S o3kl b aS” 5y (SBR70
o il o o 4L 3,5 8 i 5 () ol )
shalllan 0 45 09; (52955 595 Sy | wBlidgege 9 (oo
&4z b IVA] 05y 43,5 15 o3 090 aalllan ol 5) 3
O 0sS yo giliow plail (SKuilSogm Ly ogugn y0 a5 (55l
S Sl a8l sl g bl 0929 )5 55N 5300 ld
5 4>l )y adgl 595 0 el 4l o Jlurbs axio y
Olol Cyz uizred il 4185 Jla5 10 00iS Cuy g Slalad
2 Jolio sl B C)Lo‘ )| s‘sih;d' rsLLS‘ éy&% slbe B
il e 4ek 5 3 5 08 o0lizd (35 5 Lt 00
S aak Sy 5 78 siags Sl o oS alao
s 00l (s o Ay o 590 A Ui jg0d 45 oaimdLS
Jaie sbly; 2ol 4y a5 59y 3 AFO S &8lg )0 dalad
SelSager sl POl el y 5510, Sl amio o
Sl e b o IS > A 052255 10 sV Jolia 0
398 o9 Seelials egil; Juade j3 (Susls ankd (picay i
O89S lr $395) ez P J) Bas ol ol
Sl (edgy (Sl Sz p Slge 5l esliul wgiae b
PS> 3lae 50,55 3900 (raizmesd g S sl 4
Jabe Ol lp ol SLbl 3 25 F 5 nlply 0g Jolie
oly (5o%1 yo Ayl 4y az g5 by .o oolazl Jlusls dxas jo
9 90 S 3l K o alde apuniislonl Cleds 95 3,
Sl 63l )k S0 Sgw il 9l jguilinST Eilae Gind
5 o) PSS dygl) 99 oo Sy a5 Cunsl 8 g gl
G 99 3 Sealials 595 Gl iy 09 ey 33 ol u> po
WS SaS ) guuniliwnST cdlae 4y 08l )b Jozei a3 Cuundlyl oo
o 55 4] Jy g Ko 3 S Sk (85
3ol Jfade p (5)guilins] joliiS Jlosl 12395 355 ] 092
cMlae Kol 55 (20 25 o0 (53 5l 5 o
ozl Sl @dlae (195 Joad p ol (oo Sl
ol 3l 3 jgmilinsTalae 5 00)fy b g sl 5o Sy e
AT e add b LSl Gl S9d o0 eSS 35k
i oled

50 Ol o g Culem 4l S 5 5Ll IS 1> ows
osliiul sblze ;K00 51 IV a8 p Sas a8l
4 oln o] (ogr S 5 092 05 2 opdle ool f ol 5|
b5, ol wdlae fyeh Jsaw gplasl sbewl) ¢ yoenly 990
Slaslllas o [VF] o576 Lal Dl g5 Shos Sgug sl
S S 5 esliiul coe 236 VoYY Lo 3 63,90
ly 9 80 (52 0 Shes ) (09290 slatie S gl
a8 Sealils slages ) IOl wisls lis anle) Y Sa5 S
b s 900 91,8 i 51138T o S8 (LS Slallae
(093310 5 ey (s 30 |y (Mo 5 lodgy o s ol
38 oedie 5 B0 sloS 5 (8 (p9ad 4 gy ye Jile
o dngd 5 >k 4 addllae o [VA] wilasls of jenay
oozl St o5 AFO 3148 IS5 (6l p 5 bz 55
SeMige 5 GLAFO az 51 ol o0l 4l s ,S o
PRV P PR VSRRV IWr SN COR YWY YA CEL Ju¥] P
pas (gl pas @S b cdedy ajgr )l ol 5l eolail
ol 5 &S 15 g olgsds 25 L bajgs | otisy oUlss
AFO e lisl g b)) andllas ol o ol ons 355
el sl G g dhe 595, So g5l cal g 9l ploxil 5
S 53 lgice <S55 45 05 55T (550 b oI55 sl
Sl 3> g S solal o)1 5 S go 5 AFO 5l oolicu]
@ bysyo Sladllas sy 50 [VE] 50 1) 095 olgsds s
oz @ Slalllae 31 zg)S (33, ol 5o b elgil 15U
25165 08 (o e 58 wle coe o | 5 Sl
$ SSleisS )0 plasdgate az STgwlaisls 79,5 (5335,
aoled byl nl (pdy 5 (21 959050 (Jg wlesls las
sl (2l s ndy il Shrog caalpd Ll s 35250
I 3929 (s b (Sl (35S sl ep 5 95 5l g Seelicls
19 oddusi py slagel il slasllae g 95 b VY]
03,83 (s y 2 She g (535S jlaiws (ol o, e 5 53l 4L
5 Sealls 5o 59, Ky oo yb aalllan cnl Gan oo
Syt b g o 9 oy o aBlal LSl sl b aS 09 055 53
loite  gilj 090 (Sl plail Jolie (SeilSege b,
RSO CTILIWON T SO W SV BUVE S-S T FP R Y PV
Ol Slasl il zres 0Bl S5 55 28 ol e )0 Jolad
SHealo; 5 ) 0 Shas Llod jf Jais 50 5551 (o5 ) sl

D93 5055 (6,150 Shas

[7Y)
9 >k g9 3l o)l - ol anlllas S aslllas ol
1585 el oS 5 )b b ligeicSs Slalllan g5 5l g clos

10. Teratog
11. Floor reaction AFO
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13. Marvelous
14. Meter walking test (10MWT)
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12. Gross motor function classification system Expanded & Revised
(GMFCS E&R)
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15. Time up and go (TUG)
16. Modified Ashworth scale (MAS)
17. Canadian occupational performance measure (COPM)
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18. Percentage of non-overlapping data (PND)
19. Cohen’s d
20. Hedges'g
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21. Dynamic elastomeric fabric orthosis
22, Lycra Garment
23. Bruininks-Oseretsky test of motor proficiency (BOTMP)
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