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NI'Y'R NN IR ,( minuets walk test 6 1x 12 nd) n>*7n Nn70' IX ynxn 1nan ,(and Go
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[AX7 W' N'NINNONN N'7OW NI72am Dy DRINAIRKAN D'YNNYN DY N'¥7'79X% N7wo5n 77100
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910 N"IT - 'ndNA ypnna - LIV

NIan

ninnonna mavoixn (IDD) n'minnonnl n'22w ni7aam ,(WHO) m7ivn nikan X s 7y
oy 0'war 55,000~ omivn 78w NITIRON NI72an (1and DA 1ND NNNSIN N'YRIVEZ70VI'R
Nemer-Fustenberg et al., ) on"in oy 0Ma 68%-1 ,0w 0-19 ‘X721 w'7w ,N'7DW Nitaam
DUTIPON 0177 DA ,N'NINN NINNSNNN 170N 'nin 21an yan (CP) 'nm pin'w (2019
nim%i0 '97 CP oy nanaixnn 7¢ TI79Nn NN DX A07 [N .0 NISNNWNI D'MI0m 7715 01N
(MACS, Eliasson et al., 2006) T win'w ,(GMFCS, Rosenbaum et al., 2008) niTn

.(Hidecker et al., 2011) niwpni

Frey, Stanish, ) 7'an oy nnni91,IDD oy n'wax 2772 NdIN1 11912 NI7'Y921 n'7'y9 NISNNWN
2N 12,0770 NN nizvesn nann' v Txn (& Temple, 2008; Heller et al., 2002
Heller et) (36%) ax> nnnoni (89%) 1x1 nivaaw ,(80%) qwidn 9w ,(80%) 77wna N1
790n nimy 07700 ,CP-2 n1oi ni'yo? 021 omon o' nnvon '9 7y .(al., 2002
ay'7n TNOI Y1 TI'¥2 101N ,D'ONIY YTYN ,n TN N'¥aroin "y ,nt oin ,(Heller et al., 2002)
Xu et al., 2020; Van campfort et al., 2022; Bodde & Seo, 2009; Stancliffe & Anderson, )

(2017

MANK Apy 722m N CP-1 IDD-2 'mran 719'0n , N9 Ni'yo 7w 0dimn NRNNH NNy
D'¥'MImM NN N19'wI NIkNAN 101 L(Prater & Zylstra, 2006) 'x191 yT'n2a M1onni nIvpn
NINNXN NY2 TIKN IMTENN YWR nRI9N70 'ninw .(Grier et al., 2018) n™wn n'ayn nyanY
I Tan 7R nikNan Twn L(Anil et al., 2021) 070" 07D NIYXNRA FINNN 719'0 D'rO0N
770N n'wn Nax KN (2019 ,nikman Tiwn) 217150 Irna 750n-7910n waosnd NKT
(Gefen et al., 2021; Krasovsky et al., 2021) y7inan niz'wa anM win'w oy ,Covid-19
Krasovsky et al., 2023; Steinberg et al., ) 'apy wm'w 12 nwyl X7 ' DX |'AT NIFNY7 'wninl

.MINIPA 719'00 DI'o W1NXY7 DA (2024

01 nimon oy N oy 2005 niwn X vI?'o .IDD-% PINN NIAYNN 1IN DN VYN
NIDIN NISNNYAN NINAN 78X D' NiIynwn oMo' nrn (Lotan, Downs, & Elefant, 2021)
7¥ N'YU'R NNRNIN NN DY ,NNRNNA 0'9oNNwn 40-1 13-2 179'0 n™70'Xa1 nY7'X'0a NiIajpIy
Romano et al., 2021; Romano et ) pinan n>Mn [nn 1 N1 0'12'NN 0NN NN ]
NMISNNYNN nwon 7w pnn no'w niyynxa .(al.,, 2022; Zwiling et al.,, 2021
AT DN7YON [9IX1 ,0nI'p 0xY ,n7R Nirnynn L (Participatory Action Research - PAR)

YINPM 'WIRI NINDWN T 7 N2

07901 60~n 7inn 719'0 'waon 2,400 o 17 150~ 172 (2020 *21i-yan) |"7x 0'2iInn nfaa
.(Gefen et al., 2021) nrarn nixxin oy ,0"2a171>'091 0*IAT 079 ,0"NZIOYN D'AINN]

T2 7'90N PTN '2'010VI'X 71NN 719'0 N'DIN 2V YWNNAI TIMY NIR'S D IXNIN D'ATIZ D7NN
o'wTin nwiwl (Lotan, et al.,, 2021) o'wTin nw'w (wna NDIN7 NIy W ey
NNKX [1970 NIN'Y ,7UNY%) N1 27yna 02 D IKN NIRXIND ,NRT oy .(Romano et al., 2021)
22071, NDIN7 NIYNN DTN DX TINR? 'WIZ @'Vl NNINN 1M1 910'K1 ‘Wiz 0 (D'yiaw?
N 12yn ,NM'TIayYNn LRI NTY,0'WINA DNIN) NNYIM N1'R NRDINN 1AW 2¥N1 T 91X
7w DTN NP7 DN 7907 D70 N7 AXPOKR D I'van N7y "0 nitaann X7 (W90
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(- PAR
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.D'RYNINN P19 7 INIDRN 7702 10719 DPYRD IR NIRMON VNS L2 MW D'9NNYNN 770N

14




DNMIN IR D'OSNNYNAN DY NONIYN NN'Y 7V 1002NN 0'ONNYNT IRXINY NIQYNNN NIMDIN
17221 ,(AZNN7 2"'01'R 0910 - 6 ND01 NXN) 'Y 'INNI N'AI* NIMYIN ,0N"N NNIX? 0N
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JIMI0IMN DNMNI7ID IR DTR7 D'OIYD DFTYN] N1 TXDI

NIYNNN NINDIN 7w AR'M Nn'wn .3 07202 naxim 0'oNNYN? Ni7on 7w n'pn nnvn
.5 N9011 nvIION

:7v192 NdWwA "D

.77 121N 7 "ainnn jupl 7pwn 7 nvin ™ nn Active-pal 2'wonin — Active-pal-n 1'won
,NADY I[12D NIMIF NIYIN 7 YIXA7 AWpn vy my71 1017 TJWOKRNN NN7nn 9pIn TWUX
yXINY NIMyNNNA 2"y 75 nonn 1'wdonn NiaTna 2T Aty LN Ry Ny
NYIN YTNN NIFMYINE NN 7Y N'9'Y90 NMIIA0RY7 DRNNA NNIXR 270701 'wonNn wal?
YT QI0'K7 WNnwn 1'Yonn .NN'RNN NN YNNYNN AUNNa 7127 nTINY [N 1'woina
2715 ;2 wim'wn niman 2y o'ninmn onkn 2,500 7vn oawr 01 2001-n 7nn mvinn
|21 ,(Bania, 2014) 'nin pim'w 7w ninax oy 1980 7710 ,077' DY WIn'y 12 1IWYyY DNENn
( Buckley, Stahlhut, Elefant, 2020) n'ninnonn n'7Ow ni7aam oy nIrror?ix nMpnn
DTN nivoin 75 897 (Leonard, Lotan & Down, 2021; Downs, Lota, Elefant, et al.,
N9011 XWII2 DIANNAI G011 YT') MIMI' [DIXA 1712 W7NNN 170N NITTN7 wnw' 0T 1'wdn

(‘24 —

70N 'vITvo nTvX ™ 1N Stepwatch Activity Monitor (SAM) aion DTy Tn Y'won
2"nxa vimn (70x50x20mm, 38g) v Y'won 1nn SAMN .n'770n nroIINa win'wy
17NN gnNwnn y¥xanw 0r1vxn 19on nx TTini (Modus Health LLC, Washington, DC)
UIN'y? N 1'wiNn .Qnnwnn 21007 N7 nivixna meim 710 AWN 1'wonil vin'wn
a1y |01 (Downs, et al., 2015; Down, Leonard, & Hill, 2012) n"wn ny n'wax 20
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AT'ANX

n::f"m nmaon | CFCS | MACS ::.::;; GMFC | nanax JI'I-‘I:’I': ;,] J:::_?n n'yn njml;\r;: D':III:YJ 22 1 Tan #
2 2 1 3 6 2 1 I1 22 1 1 3 17.5 1 A
2 2 1 2 6 2 1 1 17 2 1 3 20.5 1 2
2 2 1 2 7 1 1 5 34 2 2 3 17.5 1 3
2 2 1 2 3 3 1 1 15 2 2 3 19 2 4
2 1 1 3 2 3 1 3 15 2 1 3 13 2 5
2 3 1 3 3 3 1 3 68 1 4 3 13.5 1 6
2 2 1 1 7 2 1 5 50 2 4 3 14.5 1 7
2 1 1 2 6 3 1 1 20 2 2 3 19 2 8
2 2 2 2 3 3 1 1 0 2 1 3 17 2 9
2 2 1 2 6 2 1 1 73 2 3 3 20 1 10
2 2 1 7 2 1 5 7 2 1 3 19 1 A1
2 2 1 3 7 1 1 5 20 2 2 3 16 1 12
NA | NA | 1.1 22 | 53 | 23 | NA | NA | 284 | NA | 20 N/A 17.2 | N/A | V¥R
N/A | N/A | 029 | 069 | 1.8 | 07 | NAA | N/A | 223 | NA | 1.1 N/A 24 | N/A n|:;:
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Communication Function - a9 %2y n'nuwpn n715' — 1 noo)
Classification System (CSCF)

(Hidecker, et al., 2011) v ooian

CFCS Levels

| Effective Sender and Receiver with unfamiliar
and familiar partners.

CEf o - Sauina -
Effective but slower paced Sender and/o!

Receiver with unfamiliar and/or familia
partner

1l Effective Sender and Receiver with familiar
partners.

IV Inconsistent Sender and/or Receiver with
familiar partners.

V  Seldom Effective Sender and Receiver even with
familiar partners.
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Gross Motor Function Measure -n '@ 2y NIt n713' - 2 Nnv0)
12-18 X722 (GMFM)

(Palisano, et al., 2000 v 0oian)

GMFCS E & R Descriptors and lllustrations for Children
between their 12" and 18" birthday
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What do you need to know to use MACS?

The child's ability to handle abjects in important daily activities, for
example during play and leisure, eating and dressing.

In which situation is the child independent and fo what extent do they
need support and adaptation?

Manual Ability Classification System nxj70 ' 7y 271 TIipon — 3 no01

(MACS)

(Eliasson, et al., 2006 7y ooian)

( Distinctions between Levels | and Il \
Children in Level | may have limitations in handling very small, heavy or fragile
objects which demand detailed fine motor control, or efficient coordination
between hands. Limitations may also involve performance in new and
unfamiliar situations. Children in Level Il perform almost the same activities as
children in Level | but the quality of performance is decreased, or the
performance is slower. Functional differences between hands can imit

effectiveness of performance. Children in Level Il commonly try to simplify
handling of objects, for example by using a surface for support instead of

handling objects with both hands.

Handles objects easily and successfully. At most,
limitations in the ease of performing manual tasks requiring speed
and accuracy. However, any limitations in manual abilities do not
restrictindependence in daily activities.

Handles most objects but with somewhat reduced Distinctions between Levels Il and Ill _\
: : T Children in Level Il handle most objects, although slowly or with reduced quality

quality andior speed of achievement. Certain activities of performance. Children in Leve! lll commonly need help to prepare the activity

may be avoided or be achieved with some difficulty; afternative ways andlor require adjustments o be made to the environment since their ability to

of performance might be used but manual abilities do not usually reach or handle objects is limited. They cannot perform certain activities and

restrictindependence in dally activities. their degree of independence is related to the supportiveness of the

Handles objects with difficulty; needs help to S e J

prepare and/or modify activities. The performance is slow

and achieved with limited success regarding quality and quantity.

Activities are performed independently if they have been set up or Distinctions between Levels lll and IV 3

adapted. Children in Leve! Il can perform selected activities if the situation is prearranged

e ; ; and if they get supervision and plenty of time. Children in Level IV need

Handles a limited selection of easily managed confinuous help during the activity and can at best participate meaningfully in

objects in adapted situations. Performs parts of activities only parts of an activity. ;)

with effort and with limited success. Requires continuous support

and assistance and/or adapted equipment, for even partial

achievement of the activity.

Does not handle objects and has severely limited . _DlLSUTICV“Or?S bEth;en ;E_VGI:S v aF:SV o )

" ; ; g ildren in Level IV perform part of an activity, however, they need hel
::’S'il"gm? perform even simple actions. Requres total continuously. Chidren in fevelVrﬂigntatbestpatr\{icipmemm a?ifmp\e e

in special situations, e.g. by pushing a button or occasionally hold undemanding

objects. )
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IX.

English Abstract

Background: People with developmental disabilities, including those
diagnosed with cerebral palsy (CP) and intellectual developmental disabilities
(IDD) exhibit limited motor and functional abilities, and their function often
worsens in adolescence and adulthood. On the other hand, the number of
healthcare services available to this population decreases with age. Therefore,
it is essential to identify available, affordable, and effective treatment methods
that can provide these individuals with the possibility of maintaining and
improving their capabilities, despite the aging process and the reduction in

available treatment.

Remote therapy has been shown to be effective in treating people with
developmental disabilities in the past. For example, a physical training app was
developed for girls with Rett syndrome with the aim of improving their
adherence to a program of increased daily physical activity. This app enables

improved follow-up and adherence to the activity training program.

Objective: The purpose of the current study was to test whether a remote
physical activity training program first developed for girls with Rett syndrome,

would also be feasible and effective for young people with CP and IDD.

Participants: Out of 40 patients with IDD and CP recruited from ALYN Hospital,
who lived in the Jerusalem area, 12 participants (4 girls), age 13-20 years
(mean age: 17.3, SD: 2.39), at a GMFCF level of 1-3, mean GMFCS: 2.25 (SD:
0.72) participated in the study.

The intervention program: The participants underwent an initial evaluation at
ALYN Hospital, after which they were provided with a personal intervention plan
that was tailored to their personal characteristics, lifestyle, and areas of interest.
Each participant was instructed how to use the physical training app and the
activity measurement devices. They were asked to attach the devices for the
week preceding the actual commencement of the remote activity program, and
to use the devices while implementing the program for following 3 weeks.

Results: Most of the participants were unable to use the physical training app

on their own and many had difficulty using the activity measurement devices.
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However, those who did use the devices showed statistically significant pre-
post remote activity training program improvements in outcomes such as the
number of steps (p=0.004) and the number of transitions from standing to sitting
(p=0.029). In the qualitative results, the participants reported positive changes
in terms of balance, the ability to go up and down stairs, and an improvement
in participation (walking with friends, reduced fear of falling).

Conclusions: The results showing the effectiveness of the remote activity
training program support the potential of remote intervention and the need to
continue to run similar programs for people with IDD and CP. However,
modification of the study design is needed in order to provide a more controlled
framework where participants can receive close assistance in using and
uploading the training app and devices. Moreover, the researchers recommend
using valid clinical outcome measures such as the 6- or12-minute walk tests

and Timed-Up-and-Go test to substantiate the qualitative participation results.

Synopsis

This study examined whether a tele-rehabilitation training app originally
developed for girls with Rett syndrome could also be used by adolescents and
young adults with cerebral palsy and intellectual and developmental disability.
Twelve participants aged 13-20 years from ALYN Hospital received a
personalized three-week intervention program using the app and wearable
measurement devices. Most were unable to operate the system independently,
but those who did showed statistically significant increases in step count and
sit-to-stand transitions, and qualitatively reported improvements in balance,
stair climbing, and social participation. The findings indicate promising
potential, provided close guidance and validated assessment measures are

implemented.

Keywords: Intellectual Developmental Disability, Remote Care, Application
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