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Effectiveness of home-based therapy on gross motor function

in children with cerebral palsy: A systematic review

Jung-Hyun Kim, Ph.D., P.T

Department of Integrated Alternative Medicine, Shinhan University, Korea

Abstract
Background: Although children with cerebral palsy
(CP) are able to walk independently, gait imbalance
occurs due to abnormal muscle tone, musculoskeletal
deformity, loss of balance, and selective motor control
impairment. Gait restriction in the community and
school is a major problem of rehabilitation in CP.
Home-based therapy (HBT) provides a variety of
interventions in which the therapist and the parent
work together to resolve the activities and problems
caused by the child's body structure. Therefore, we
investigate the effectiveness of home-centered therapy
on gross motor function in CP and try to present the
possibility of clinical application.
Design: A Systematic Review
Methods: Research papers were published from Jan,
2012 to Jan, 2022 and were searched using Medline
and PubMed. The search terms are ‘family-centered’
OR ‘home-based” AND ‘cerebral palsy’. A total of
nine papers were analyzed in this study. The paper
presented the quality level based on Physiotherapy
Evidence Database (PEDro) scores to assess the
quality of randomized clinical trials studies.
Results: The results showed that HBT for

© 2022 by the Korean Physical Therapy Science

strengthening exercise in lower extremity has a
positive effect on the isokinetic torque and gross
motor function. home-based treadmill therapy in CP is
effective to perform at least 12 sessions of treadmill
HBP in which the therapist determines the treadmill
speed every week and the child's own gait pattern is
modified.

Conclusion: These results suggest that it will be
important data for founding evidence on the
effectiveness of home-centered therapy on gross motor
function in children with cerebral palsy to advance

clinical protocols.

Key words: cerebral palsy, gait, home infusion

therapy.
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WA rh] = g SRl Bjo} = frofe] M 8] nixlEA BdoE A W &F g
3h= ZAgko]th(Rosenbaum 5, 2007). =4 100089 2~352] FHEY AAZCRE A
Wy EH= 2 gho] th(Oskoui 5, 2013). =] oFF2] 50~80%i= S5 H3o] 75k Rt v Al
Z=7 7]603 637L7L xﬂo]_ al }\-]EUZ—] QL 22 &0 2 Q3 B = HL/] zlzzi = O7L7] = wk qu A,
o] do] B W 5% FH0= Qg #H A AFgow w3 EFo] BT Amand -5, 2016).
A|AALE] 9} Shwo A HAJwin] oo Wl A Ao FQ A Z(Palisano 5, 2008; Davids %, 2019),
52 7 B F ]Z:E“(Gross Motor Function Classification System; GMFCS) I-112] */dv}H] o}5& 1.9
A E L Z=A N B E&% 9 BES & (Kamp 5, 2014; Kim, 2021), 2454 Al A& 7H49) nj@E oz <ls)
71402 AH S % 34, vlRke] FAo] b P v Wilmshurst 5, 1996; Ryan 5, 2014). wheba] 4]
nh] obEo] B T tiEd Ve i W FAE flEl thekst x]mRjo] A3 E oo dHtk(Tsorlakis 5, 2004;
Chun ‘&, 2020). &1} ¥/dmH] obg 2] A 5= WAduH] ofbg3} 715:9] e HYE Q&) i B Ad
289 = AlE 7R 55 W A97F Bk Bailes 7, 2008). 71E A 5] AF- g o]l of2] 7HA 9] ARE
FAlo Xk, ol HAdvh] ofso] ASHolE A st B3 £2F =2A $okBell &, 2002). wHEbA
T714 A5E WA g HAdvh] obs ] By S 9l a4l M AXETE 2 28 tHKimoto 5,
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ARs ARE FIVE Sl ol XIwh, Brlel QJAkel FEOA ofF o] AR E Alwst
o, A HRE 2T s i 22 738 AAISTNovak 5, 2007). WEbA] 7P A 2
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Zrol $hek(Novak ¥} Berry, 2014). /g nHi] o}g 2] ti-g2t 7] 33 A /M SAA 5 8t
5 7HLiao 5, 2007; Katz-Leurer 5, 2009) H.3) Fwlo] QltHMattern-Baxter -, 2013) . 48 73 A
ol 9] kAl ¥ AA S7F glo] I Al7IAHEek &, 2008; Morton -5, 2005), =/dwH] ofE-o| A tf
71l A= T4 adtel sk A daE A 3tH(Chen 5, 2012). 2 AFtelx = =
52t 7]5oltt e gl kS vkl 89 © W (Eek 5, 2008; Morton -, 2005), HFH A
HAduke] obF 2] kA ¥ 3t L8> et 7w BalelA S 2 et glrkal skl th(Fowler 5, 2010;
Scholtes &, 2012). Liao 5(2007)> /dwhi] obg9] ak4] 8 Z3tE Q8 & 272 FAE 7FeAIA ek
Jolx7] &g atale w xR k4] o] okl F71eFl AL, Katz-Leurer 51(2009)l14 &= /3 m}u]
obF ol Al ekttt dojAl7], Skow 7] e Jow AV ofx] 2y A3 L5 TR fod L 3
o UMAT, B3 o] S A Edh= wu| Tk FAES 5 2HL 2 A3 w0 e Ve =
A kst 4= Q) O M (Verschuren 5, 2011), ¥4 7S48 L2138 /IS 98 sH4] <49 43t &
ok ol A FA HZol F L3 H(Faigenbaum 5, 2009).
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2019). EF =Y B3 vA] T4 H WHORE AESE o} FxstE R AGS Ay A2 =0
(Kleim#} Jones, 2008), 1511 &<t Aof Ee|X 5ol HAwH] obse] tied 75 S S8l ARERTH
(Mattern-Baxter 5, 2009). 477 &< AF2 Alef|A] 44 ¥ dwtn] ofg2 o=t
71 37K Gross Motor Function Measure-66; GMFM-66) D2} EollA] -2]3F 30| ¢l O™, Pediatric Assessment
of Disability Inventory (PEDD)2] ©|54 319 H X, Hal £ 4 Hal Agoi A% 17]¥E B &% 7]&
FA AU 3= 2 Th(Mattern-Baxter 5, 2009). RF GMFCS HI-IVS] 5A|olA] 144 ¥Advia] o5 <] 6T7Lu
A4 thx AH(Dodd$} Foley, 2007)0l4] AE 7S tj =3} vlwate] EAZ 07 §23 B3 7o) YelhtA
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‘Web database searching No randomized controlled trial
(N=271) (N=212)

Screening articles excluded (N=39)
Screening on title Duplicates removed (N=3)
and abstract No home-based training or
(IN=59) family-centered service (N=23)
No gross motor (N=13)

Full-text articles Full-text articles excluded(IN=11)
assessment Abstract only (N=10)
(IN=20) Not English (N=1)

l

Studies Included
(IN=9)

% 1\ of5 e OEd slsel Ug AEFAAR B ATSES

2. 2™ gt

Arbesman 5(2008)°] AAIE TAE 7INte R FHF HAUNY = AA S H7F8FSI AL, Physiotherapy
Evidence Database (PEDro) <=1 $H7 Al A 6}31 thBhogal &, 2005). PEDro 4= 105322 A+ A5 H7}
she, 2} EdtellA o B ohy e 2 134 HiRste] 7Lt PEDrof] Exlel s AT-e %
, U T 037, B 457, F80E 687, oFF 872 9~10% ©|THMoseley &, 2002). H 4]

A2 2 zke] gtk A9~ Bl Q= 149 ol SElAEAPE SHA 0= = A ] PEDro &
th A2 G7F Anp 2ozt A8Ele A ARk o=t HE A4 s AAsih

A =50 AA e iAo g =5 970(77.8%), A 27H(22.2%)01 U3 2>, T3t PEDro 3¢
874 0] 471(44.5%), 7:8°] 370(33.3%), 6] 170(11.1%), 58°] 17HA1.DE XA5FR o Ho 7.11-H 0.2 LjE}r

e &
N
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rr
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A% e = A7e]  PEDro
CEES R
Farr Feasibility of a randomised controlled trial to evaluate home-based virtual

5(2021) reality therapy in children with cerebral palsy.

Fomvi Effectiveness of instrumented gait analysis in interdisciplinary interventions on parents’

onvin, . . . Lo . .

,:(202(‘;3) perception of family-centered service and on gross motor function in children with cerebral I 8
<

palsy: a randomized controlled trial

Mattern-Baxter ~ Low-intensity versus high-intensity home-based treadmill training and walking attainment

I 7

5(2020) in young children with spastic diplegic cerebral palsy.
Kimoto & Effect of home-based training focused on increasing maximum step length in I g
(2019) walking function of children with cerebral palsy.

Sch Does Home-Based Progressive Resistance or High-Intensity Circuit Training

chranz

=0018) Improve Strength, Function, Activity or Participation in Children With Cerebral I 8
sl

Palsy?
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Chen Home-based versus laboratory-based robotic ankle training for children with cerebral I 7
5(2016) palsy: A pilot randomized comparative trial.
Mattern-Baxter ~ Effects of Home-Based Locomotor Treadmill Training on Gross Motor Function I p

5(2013) in Young Children With Cerebral Palsy: A Quasi-Randomized Controlled Trial.

Wang A Home-Based Program Using Patterned Sensory Enhancement Improves Resistance I g
5(2013) Exercise Effects for Children With Cerebral Palsy: A Randomized Controlled Trial.

Chen Muscle strength enhancement following home-based virtual cycling training in I 7
5(2012) ambulatory children with cerebral palsy.

i < = A, AN, A7, PEDro < Bl A4 s AEst
TR A, 578 = Ak wAE AAAClLL A 0w T]Eskal e
= g B dAE st on, SAMY B 57

2UE, AR A7 SPETE AN, AT Askel BAZ Fogel sl AHSAT<E 2>

|

® 2 24 =8 A &
oATFE T8 WA HEE(%)

I AAA 12, weHEA, 7219 4/44F AAl(randomized controlled trials) 7 77.8
I T G v 729 ANEIE 97, F 15 A-F vlw) 2 222
I @ Hek W 729 AT 0 0.0
I\ N A A, AERA 0 0.0
\Y A AT, AEZE o4, A AT 0 0.0

A 9 100.0

L 7FE S AR =0| T2 4R, X gy Y B8 =7

2t A W2 S STl tial] o7l =S A s Ayt R WA e] 438(44.45%), B A7 HA3
whe] 231(22.22%), A A7 oFskA] HAw] 33(33.33%)01 ™, WAk Ot T e 2t 7)s i A28 (Gross
Motor Function Classification System; GMFCS) I-IIi= 73(77.78%)°] 21, GMFCS 1 -1 231 (22.22%)°] t}. ¥k o]
el =itellAl GMFCS HIE ozt A2 Algk glo] AAW, Algtdow A= HArE gido® sigith
thAAF A3 93670 HAImbE] o} 23 (22.22%), 4~1941] HAdwlH] 73(77.78%) .2 TheFalgiTh.

A S T SAR R Edad 475 £383% BaEw 33 (33.33%), ottt Loyt 3E 5]
<38 73} *F 43(44.45%), Nintendo Wii Fit 1?4_(11.11%), AE Ao 7hssk Fulg A 25 138(11.11%)°]
= M AAES) AFAFAAE BlaE 1H(11.11%), 7HPESAA = 9} EH%:E(%EWE) Hlw 39
(33.33%), 7HdFAA = ABAF wHo] 3W(33.33%), 7HISHA T % Hl=a0] xpo] Hlw 23
(22.23%)°|tk. =4 7|17 32k w3 AR A7 Al E 1ESFA X529 A9 5255(11.11%) 1Ho W, M=
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A A 50 HAS 67 4(44.45%), 85 23(22.22%), 12F 2H(22.22%) 0.2 F A7} A} & 7P T A
722 A5 67olA 125 Alolell TA ZIZke] A 3 F5 HARS 68O Y3k 457914 165714
A5kt S ETNA 52 715 ¥ 7HGross Motor Function Measure-66; GMFM-66)= 53 AR ) 01,
YT 2] 7-$- Peabody Developmental Motor Scales-2 (PDMS-2)7} 238, 10m }X.2J©] 23, Pediatric Evaluation of
Disability Index Mobility Scale (PEDI)”} 3%, Functional Mobility Scale (FMS)7} 23 AlgElom, 18 w3,
1-repetition maximum sit to stand (1-RM STS)2] 37} =7} AF&-% It} Nintendo Wii Fit 7854 X 5.+ Timed
Up and Go test (TUG), Bruininks-Oseretsky Test of motor proficiency-2nd Edition (BOT2), Goal Attainment Scale
(GAS), Strengths and Difficulties Questionnaire (SDQ)7} AHE-E 11, 34 &8 73} Ei= v AEHH 754
A g kA +glo] 33, TUG 29, B3 &5 B¥E F&S 6% B3 AL Maximum Step Length (MSL), Gait
Profile Score (GPS), 1-RM STS, Muscle Power Sprint Test (MPST), Timed Stairs Test (TST), Pediatric Balance Scale
(PBS), International Classification of Functioning (ICF), Activity Scale for Kids Performance (ASKP), Pediatric
Outcome Data Collection Instrument (PODCI), Bruininks-Oseretsky Test of Motor Proficiency (BOTMP), Selective
Motor Control Assessment of the Lower Extremity (SCAL), Modified Ashworth Scale (MAS)”7} AF&-% St} 32+
B AR A7} AlFE 71554 X5 7% Measure of Processes of Care-20 (MPOC-20)$2} Body Mass Index
Standard Deviation Score (BMI SDS)E H 7|5} t<E 3>,
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