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The influence of the season and snow on physical activity and functional
mobility in youth with cerebral palsy.

(AR B M)

HATRTRE /2 M ERREE (Cerebral palsy : CP) JRid, $LSRHIDIEEITHEDO MR ICER
HEFER WM, HAHET, EiE, EEHEAOZ LI 2B, FMMLIE, BED
BITHRBIE T & A 7EB R (Physical Activity : PA) OBAICEEY RiFT, HEHMKRT
5B IMEEICEB VT, HITATEER CP RO PA 13, £FOMBIC X 3RERBEOEMICELY
BOTHIEERBTE, LiL, CP RO PABEBESRIEICHESTITD LW IHHEIR
Dia | MB R CREREOELIZ X 5 REHZ CP XD PA DE{LICOWTOREITR D
hizwn, AFEO ML, tiEEOREMETHILFOMES, HAEBKEIEI X
5 1(Gross Motor Function Classification System: GMFCS)®D L'~V 1 & L~y 1T I 433
ENBBITRIREZR, FEETE L TFEH CP IRD PA LT - BEIREAICRIZTTRELZHAL
DZTHZLTHD,

[(ARFX] ,

$&IT 13 G 11 F 9 MmAL2 F 1 ,A, BROGL KR 4H)E Lz, GMFCS L~ 1
BTH, VIV B 6HITHole, DHFAITEERFEREN 11 Fl, KEE FRREEN 2 4]
ThoT-, FMAEB iX. [BERERVBEIRES % 7 5 7= @ Functional Mobility Scale (FMS) |,

MBITEITREN 2 4 572D ABILOCO-Kids), [#iERSITRENZA25-0OD, 1 3HA
177 2 F( 1Minute Walking Test : IMWT) & Timed up and go Test (TUG)J & L7z,

PA iX 7 BRElZ DWW T —EILEEE R0 lifecorder A REMIEREER U CEHAI L=, M0
AIRETS o 7=FE A D 3~5 A DFREIZH TV T, 1 B DHECE/R), EESRE E {554 (Light
PA : LPA), F%E (Moderate PA : MPA), &3 (Vigorous PA : VPA), R L TNCPE
ENOEME (MVPA) ONEEBREHN (5/8) OFEHELZMBHI L, S MEH%E 9~
118 ¢4F1A~3AD2EOEBL., KFLAFEOHMBERLHE LI, HiEDH5 T
REZHNEEAKNEL %L LTz,




[(BAR#ER]

B &SP OBEIX crouching 23 5 Fl, KBRS 141 (1K), kBMX 26 BK) Th
o7, BNBENCHEY 3 3 MR COBBICIRY 35 FMS500m Tik, KT 9 FiR
RAa7 6 TAHNRRaT 5T, XFELZIT6HFINR2T 6 T6HNRaT 5T, 1HIIHT
BHERADOZR27 2 THY, 4PIBET LT, KFELLAFLHBT 5 &, ABILOCO-Kids
i 16.85+3.46 & 17.08+2.6, IMWT i 76.38+13.71m & 77.77+16.77m.TUG i 5.40+1.27
Bl 5.06£1.3¢ BTHY, FHMEERICHEEZEI I o7,

PA OFKZFE L LFEDOLETIX, — B OS5EE 10708.7+3333.2 /B & 9322.1+3187.5 45/
A CTHEEZENRD Y (p=0.024, 1R E=0.60), LPA iX 63.52+17.0 43/H & 58.29+20.90 %/H
THEETR2 < (p=0.21, 2R E=0.36), MPA iX 27.21+10.45 43/B & 23.20+8.91 4/H TH
BEDBHY (p=0.048, $hE&=0.56). VPA i 14.34+£7.64 53/A & 11.19+£7.23 53/A THEZE
MBdHo7=(p=0.022, ZhER=0.60), =L T MVPA %, HKZFIZ 41.55+16.52 /B, LZFEiZ
34.39+15.86 43/A THEZENRH - 7=(p=0.010, %hFEE=0.66),

€))

KELABORBIC LY, MEIL, SITRITESCHRE S N5 CIE S h 58680
BITRENICADEEBL 52 RV LARENE, —F, LFCHEREAEELELED
NBBAOHBIENBEIREHDET L, PA (5%, MPA, VPA, MVPA) OFERIETHRE
bz, HFEREEEAE (World Health Organization ; WHO) X, PA DX S REEICER
By RITT = L 2L TE Y., @ERICBT 5~17 FOLEMITIE MVPA 2407%2< &
b 60 4L AT S BRHIR LTV 3, JLiEE® CP RICHBWVT, HETE X WHO i X Vi
BN B & D D720 MVPA BEETIIE 51T LTV, BIEIA 12 kD 3
AJDETL 1EOR U4 % 50 51008 T, BESENA0EEHAE LM QOL
RECHBET DR bLH S, TOED, MEGEIC L5 PA DET#EE L ERgHN
R—hF0 YT hit, HITA8ER CP RICBVCEEL L EX b,

F—U—F (5@ELUM) : Bk, BEHuR, FEEBR, BT
HRERITEBIRE D

[Object]
Children with ambulant cerebral palsy (CP) has lack of cooperativeness,
muscle weakness, spasticity, contracture and lack of posture control,
attributed to nonprogressive brain disorder of the infants period, therefore
occurred decrease in walking function and daily physical activity (PA). In
Hokkaido where is a snow area, we experience decrease of PA on ambulant
CP, cause by snowy road surface. But there are few reports that the PA of
children with CP is affected by the snow and environment. The change of
concrete PA in CP caused by the change of the snow and the road surface is
not reported. The aim of this study was to examine how objectively-measured




mobility function and PA affected by snowy road (comparison fall and
winter), in children with ambulant CP, lived in Hokkaido and be in home,.

[Method] .
Independently ambulant children with spastic13 CP (n=13; age, 11y9m+2
y1m) was measured the Functional Mobility Scale(FMS), ABILOCO-Kids, 1
minute walking test(1IMWT),Timed up and go test(TUG), and PA by uniaxial
accelerometer (lifecorder: LC) put it on the right hips consecutively about |
seven days. Eleven participants had diplegia, and two hemiplegia; all were
classified in Gross Motor Function Classification System (GMFCS) Levels I
(0=7) or II (n=6). About the PA, we analyzed average of daily
Steps(Steps/day), time(minutes) of Light PA (LPA), Moderate PA (MPA),
vigorous PA (VPA) and moderate to vigorous PA (MVPA). Each evaluation of
the twice, fall season from September to November and winter season from
January to March carried it out, and compared the evaluation result of the
winter with the fall. We assumed a level of significance 5% in all statistics
(Paired t-test).

[Results]

Current gait, five participants had crouching, one back knee (1 limb), two
equinus feet (3 limbs).The FMS500m(to assessment outdoor/ community
mobility), in fall 9 cases were score 6, and 4 were score 5, and in winter 6
were score 6, 6 were score 5, and one was score 2, four cases decreased
FMS500m in winter. When we compared the fall with the winter results
each, the ABILOCO-Kids score was 16.85+3.46 and 17.08+2.6, IMWT
distance was 76.38+13.71m and 77.77+16.77m, TUG was 5.40+1.27 seconds
and 5.06+1.34seconds, in all evaluation was not the significant difference for
a fall and winter. We compared the fall with the winter PA, the daily steps
was 9322.1+3187.5 and 10708.7+3333.2 (p=0.024, effect size=0.60), LPA was
63.52+17.0min and 58.29+20.90min (p=0.21, effect size=0.36), MPA was
27.21+10.45 min and 23.20+8.91 min( p=0.048, effect size=0.56), VPA was
14.34+7.64min and 11.19+7.23min( p=0.022, effect size=0.60), MVPA was
41.55+16.52 min and 34.39+15.86 min (p=0.010, effect size=0.66), daily steps
and MPA, VPA, MVPA was significant difference for a fall and winter.

[ Conclusion]] :
This study showed that the snow did not have negative influence of the
functional walking ability, which evaluated during standardized tasks and
environment. Otherwise FMS500m score and PA (daily steps, MPA, VPA and
MVPA) indicated, that the snow had negative influence of the functional




mobility at outdoor/ community and the moderate above-mentioned PA. The
World Health Organization (WHO) points out that lower PA adversely affects
health, and recommends that a 5-17-year-old child performs MVPA more
than at least 60 minutes. In this study, MVPA of children with CP in
Hokkaido was fewer than WHO recommended at fall, and less than at
winter. In Hokkaido where snow time occupies about 1/4 of one year from the
end of December to early March, environment may influence long-term
exercise function or health connection QOL. Therefore, exercise instruction
and the home program that considered a decrease of PA by the snow
environment are important, for ambulant children with CP in Hokkaido.

Keywords : Cerebral palsy, snow area, physical activity, walk
functional mobility '
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The influence of the season and snow on physical activity and functional mobility in
youth with cerebral palsy

AR, FEORFEHFMETHILFZOHEN, L TH O THITTRER B RRER
DHEFEHR (PA)., 17, BEREASCBIETEELHAL, L, EBENMETT 2L
EZZONEAFORGEHROEY FERMTHZL 2L LEWERETH S,

13 B DEE BRI 250 R HEREMBBIRE 1 2 % 5728 D Functional Mobility
Scale (FMS) ), BH{TZITREN % H 572D ABILOCO-Kids), [HEEMIBITREN 2 H D7
D0 158577 A FAMWT) & Timed up and go Test (TUG) | %3l L7z, PA iZ—ii
JNEEE#H @ Lifecorder #AEERIC 7 HM BKF L4 F) EF LU THAIL=,

IR COBBNIIAY 35 FMS 500m Tid, FEHE CTAFIZRA a7 HRET LTV,
ABILOCO-Kids, IMWT ., LPA 3#kF L LFOFHEERICHABRZER R -T2, —HODH
X, $xF 10708.7+3333.2 /A . £ F 9322.1+3187.5 B/H TH YV HEENH o 7=, MPA
i, K 27.21+10.45 /0. &% 23.20+8.91 /A TH YV EEERDH 7=, VPA IS
14.34+7.64 73/A. £F 11.19+7.23 /A THVHERERD o7, MVPA IX, #ZF 41.55
+16.5273/8, £F 34.39+15.86 3/H TH YV ARERH oz, T ODORERIISITRER
PAPERRE R A FICHENBEIE ) L AR TEBROET2HBMIRTHOTHY, £F
ICER SN D REEGHRYCT— LT ST AMITREE EX D LEXLNE,

AR, EEC DR SEESEOHRTEE B L T 25T LV ORMERREE - &
T3 ERESOEAYREORBCEERERLE X MERE CHY . &L (B
BREE) ORI E LTHARBEHZH T b0 LK L,
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