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FOREEZE LT —F Y VRBEICBIT2EEDORBITOWVT

VAR BB, EHRHBL, P, KRR, TEEEE, AU

B . —F% Y 9 (Parkinson’s disease :

LLF PD)#L o Jk 55 (Pisa syndrome) & 235

PD BFHCLT PS ) & pbofE % 5 L7eywy PD BFE (LT Non-PS M) 0O TE(EL 7 1] O IE HIFEFROE

LT D JMBRITPS BF 94, NonPSHEBHE 74T, ML,
fEd, my REmEH & OMET, PSEFICHWVWT6.3+3.7%, PDEEIC

W TS L.

2y R7ZL—ALFT A2 N%H

BWT13+06HETHY, PSEHIIAEICAENKRZE N> (t=3.56, p<0.01).

w O B 1x,
DIRE X LT,

5| -

I. [FL®HIC

PD £ O RBE T ADLICE R EAY 21

REAR & B 5 PD BFIE, BB O % 38
LTWARNZERLIFLIFBZE SN D.

ERRFEAETICHE I TRy Z &R L
FLIEBE s 5 GE, 2018). Lol
NG, PSHEEOEEDRBE EEMIZRL
RIS, avrevry2iEBonT
W72y (Scocco et al., 2014). A#FZE1L,
PS A3 & PD B @ M H J7 1A O IE H 58 % o
EWEHLMNCT I EEENE L.

0. A&

1R

PS BEE LT, ROJREEZE L TV D YEngEH
» PD B#H 9 4tk 6 4, Bk 3 4), Non-PS
FELE L CHRIDIREZ L TWO WY B o
PD & 74t 34, BiE44)E Lz, Fin

X PS B 67.6+4.6 7% (mean+SD), Non-PS #f 72.3+.

B KX PS Af 158.9+12.4cm, Non-PS #f
159.5+9.2cm. {KE | 57.7£10.0kgh4.7+14.8kg
TH-7-. Hoen-Yahr stage i PS#:TII ~1V,
Non-PS HEII~IV. BRAEHEL LT, HREED
VN, FAEICEE R RE AN NG & L
7o. PS BEFOBRPIEAE L LCTIE, SR 10°
YL EORGEORIGRME £ L, WEMIIZ THRT
L2FE L. W, }IREFELE LY EHCTHES
MOEE 2157,

IN—=F Y U, FROE, TEE O

BEHEEGHEO A =T 21T, BEEORFBOINLHEL WD Z L

2. KA E

OWBRFE 1LY a > ORI K% & 5.
M5 S 41em) QR D3 TR YBRE OBEHAS - (R
WMEDORBRZHITNHIEFICRD X ) ITELE.
1@V arDR7 V= RNHOESIZRD LD
ICERE. X 2@8BRE 23w v RNEEIZ/R D K
NI F—R— REMT L5 IR, OfRE
iXey RNEEIZR 725X —R— N&2 4 X
ITHER. FF 5 BTk,

3. BRI
v A7 ML Adobe flash professional, Adobe

creative cloud Zf#ffl. DELL / — kXY a3 %
AL, 7y FiZEE 9em, K& 0.6cm. 4%
—AR—=FZTry KA1 EFOEEETS. vy K
DOFMBALEITRE N T VX DIRE. vy ROk
WArE S EEE OMELZRE TS, 7y RAVE
ENOTNTWDMEL T &Lz, X3

4. M aHRAT
XERD 720N ¢ RE & AV CTRER e 21T - 7.
BRUET 1% A0 & L.

5.#fEEt Ak

T2 RE 9 L OFHEHEERAE L L,
LI 1T RIS D 72U ¢ BE 2 T RER Hois
ATl AEKREIL 1% R E L.



2 HBRENRTLSEE

3 AEDER

m ##8

PS Bt v v FOMEIL 5.9°£3.5°, Non-PS #if
Doy ROMEIL 1.83°£0.7°TH Y HE R ZZ2 R
Wi, (¢=3.56, p<0.01). M4 F1

V. 28

KEFFEIL PS B & Non-PS BEIZBIT 5, T
ESmOEFRFEOENE, 7y K7 L—AT R
FEHWTHLNCTHZEBEMN TH-T-.
KHFFERE B/ S, Non-PS &2, PS 1%\%
CBWwWTnry REEERE OAENEGEIC
Mmoo, wEIE(2013) 4 %ﬂ%%#oPD*%
BWT, BEEE OFERA RS EFEHRO T
5, THRORBEHOBEE L RE L T D. ZE[H
EMOAMTITIE, HRE, AMEROKEES Y 7
ADLDOERNEECH S, PD 1L, RIEHKEE
BHAMENEES LTS ZERRESN D, &
BEEA~OMEG L RBEIND. R THWZ

8 4 . PSE
6 [l Non-Psi#

faE
4 BRDT52

PS Non-PS
ID1| 7.3°|ID 1] 1.3°
ID2/10.0°[ID 2| 1.7°
ID3 5.0°ID 3| 0.0°
ID4| 50°ID 4| 2.0°
ID5, 1.7°/ID 5| 1.3°
ID6| 7.3°ID6| 0.7°
ID7 40°]ID7]| 20°
ID8 11.7°
D9 1.3°
ave | 59°|ave| 1.3°
SD |+3.5°| SD &0.7°

£1 BAT—%

2y K7 L—A7 A MY, RIEERE»D O # %
FIH L mEHEORFHZFWT 57 A N THD.
KXo T, ABFgeiER LV, PS B2 1X Non-PS &
HiTER, mEHFHOEFEHELATNLTEY, %
DR, RIERR 2R U REVEA OREE D
AREMEREZ OGNS, L LN, AiF7ETH
Wienay R7 L—AT A MX, TROEEZERS
HsE T, LE2i-C, vy REF TR &
DR HRE 525 89 REMREZBEML, M
AEL CTWS BERH D, T, BZREX VT
+4 DEFEZRO), BTG OEFRODZMRGEET
L0, WMEDOBELDTNENT D XD 75
HREDMLETHD.

IHNET, oEorFEes LT, F—3
VUL RICxET B KiRiE, HRIERFE(ECA F=
—NZXHHT DA Ry F U T, R AREE IR



LRI, ATEEXHMAR ENEA SN TVD.

ARFZEIC BT, BEORGN TR TNEZ LN
RBENTZ Eon, BE IO EFREE & IE
T 57 7 a—F BRI B T DT
FiEL B b Ly, EFERGERORIET ST
TE—FICL o TREREAFMAOTNNEEIND
DNERRFEL TV <.

KWFGED PS BEIL, PD B L0 LIRAEN
Enolz, Lo T, AFEOREIE, PD JE
ROEM 2B X DI RIC L DRER%
RLTWADHEEEMEN S S, EHFFREROTINR, £
A 72 MR K 2 b D72 Dy, BB O
DO IEHFEFEO TN E L TV 5
TV, RSBV T, PD BFHEOKRHS
WOREERE, BEfECTA N=7T &V o lfhE
REEC, R— I UL EDEAZE, SHITIEE
RO ENIZ L VA TH D, 5%ITLY
NEEWER L, BRI OMNGE % 58T 5
L LT, ZORMEZHALMNIL TV BERH
5.

ARFZEDRF L LTIE, vy FOMEEDHmE
REMRAL O Z D J51a & OB#E 72 E & BT
WHETHDH., ZHOOREIT, FEiECHBEOL
F7EL W o T RER OB & OB L TV 50
b L. BRI 2y RZL—AT X D
FER L ORER Y, BB ORI OV TR
WA ES> THRFT L TWS LERSH L.

31A - &R
DEREZ RN—Fr YU ERBRY
Practice :vol.30 No1.2013, 111
2 th I Pisa JEMEREIC quetiapine ~D&E X A2 WA
NTHo7- 14
I LR J New Rem&Clin Vol.55 No.4 2006,
98-103

Medical

3)Dario H scocco, et al.: Subjective visual vertical in
Pisa syndrome:Parkinsonism&Related Disorders

August2014, Vol.20(8), 878-883



BITHIOEB)A A —ERB/N—F v Y VIRBEDT L ARBIZE 2 B5R

BATERC, HIRE—, ARRRE, ROFRRT, BT, AR Sk

B #:
LR, WMET A& T, FOAHME R,
I, M) #%xgs L.

B, S, BITERELE

T HBRDHET HBRE T

[FER] SERFI T,

[BH] N= Y D < HRITH T 2B A A — T OR %, SRR J OBl
[GiE] < HRERT D/ —=F Y 936l GERFIT,

(2T, BITHNC BROGEToW i L, € O5HT
FT MR THRT 50 ZACTHRESEThOBE ML NEE A A —D1FEk) REOMIZ,

ks

(B O % F0 L7z, BT3RSt 235 U, BIEE,
Tk M7z L) &bl LT oOMBE TR THRE
5, BEYER AR -, EFIMITIL HEHE] OBZhRE2RBDT-.

L] TR Do

D) LD FHRTOEE A A —VERIC &L Y, HERRECREE R & O RTRNY) LA TH <

H R DSRIRFAIC S S D ATREME DS /R STz,

5 FE

[EZC&HIC

/X—F% >V )i (Parkinson’s Disease : LI
PD) |3#REk, [FEfE, ), RELUHEEONKR
BlEa 1L U, H#EITICE U ERA ZERSHELT 5
MREMEETH L. [T <AHZE] ZPDEFD
BITREDOOE D TH Y, BEOMBERKFTH D
&I ZPDAEF D Quality of Life (LT : QOL) (2
SR BEERIFTEIND.

T HRIE, AATRRARIEC T MR DI b,
RECH D AR 8 AP T WERE T
HEL LTV, F2 i, AR ERER
EOLKRMERICEID T ARBBRIND R
E, xRN TIcBEsnLMETHDL V. F<
Fr SBT3 % BNRERY 722 Y SRR S 6 1
SREI 72 T3 0 & U CHLTE OB T I e &
DRIFFENRIZ DN TEIGICIE D i STV d 2.

PD (3#ATIZfME, B TR EBLC T T I
7 ENT WD EEEFRIZAT O B EDZRIT A K #E I
mAHEINTEY, BFEEICEOTE, 8ED
ikt (M A=) R, < HENHBLT D4R
EHELZFANOYI 2 b—yay (TEo U
—) REETHD VILINTND.

AJEFIFFE CTH W D EB) A A — 2 (Motor
imagery : LA MI) 1ERR & 1%, SATRIIC A DY
o B L, £ O%FTE T Ml THT 5700

W=, TAR, EEA A

ZHOTHRESHE, 4 A—UNHEREZLHEZ D
HEE L7, ZHUTEEG T ChrEImIciEZ 5
TR T 4 — R 7 37— REDZBEIE & 1T
o0, F<AHAEDPHBEL TWARWE S BHRNT
WA R R A A= LIRS, L W9 2217
KL EHRSEDHETHD.

Hxlx, ZoOHEEIT-7-Z & TRIFFIZT<
EDEIE L= PD B OIER 2 540 12 5 L 7=,
Aal, BATETO MI BT < RE2 5 2 520 5F
Z, PRI K OMETE R & e, MRt L, B
LW & L CTOREEB K OEHEIC SN T
ERLIZOTLUTICRRS.

HREFHE

1. ®R

ALt S RENBIRBEIC ABER O F < B2 H
% PD BT, WFEREIE EfH IS —%
V IRIERE ORI AT N3 ARG & L.

3 PUITHANZ S IRIEREA 7 ) — = 7T A
k& L T Mini Mental State Examination

(MMSE), Frontal Assessment Battery (FAB),
Trail Making Test (TMT) ®/X%Z—> A+ B %
Fha L7z (R 1. EFANCHHBAITT 10m 4
177 A M & i URefH, HEE, A3, HiE, 17
FEUELE (F2).



2. RREETODT AR
1) JEBI

R 17 £ H 77 O, Hohen-Yahr O EIiE
FERI. B DAETRIZIB W THRWIGAT T3 < A
BN EFRER-> TS, BENTIEAZEDKHA
BT DSBS, BENRW 2T < AEnHEL L
BRI NS0, BN ZET 52 L%
72> TWA.

2) JEMII

#2820 4F H 64 1% D4, Hohen-Yahr O &HIE
FEIXI. B DTG Tlx, SMTHOMN Y A4
THERTSARBICEY BB IEEY, RAIFICEOX
32 BIESEIMEN CTH 5. =TI F
SOL X VEEFICT L ARNHET D, IR
Wy RIZHE#NT L5 LinffVieEs, <Xy Ro
RIS IEE D ERE LT 5.

3) JERIII

il 12 £ H 76 D B4, Hohen-Yahr O EJE
FEIXI. BEhFIA R ZERENT L5 L S< B,
T BRI LD NAN BT 72 0 BB R S & 22t Bl

GNEZ D, BRI TTEME SN TV S D3,
HEMIES BICIEEN 2L 25 2 LR ER
Lo TWA,

3. A&

T ARRERE

1) JEBIT

REAH %2 23 —)L & L THE 40ecm DX K, A A
ZiE5 2.5m O EEMARE (X 1).

2) JSEBII
HEXy NijZ 32— L THFICKAN AT
oy R, ImX1m OFE LFER (K 2).

3)%%
dm BICRELIZE LA R B T— 8 L
VVak Eﬁn@%ﬂ% (¥ 3).

RERE

1) LR

HANZDHDLHESCHMER EDRBELZT 7
WD, MREICERNCIM L2 10m {77 A

~ DRI A
WZEkE LTz,

DOREBBICH RO T —7 %K

2) BEEAIM

H HA1T2Y 100step/min LA o PD BEIZx L
10%E < L7z Y R ARIPRIZ & 0 BT3B & AR E
NEE LY EWVIMEICLVFESEMHFICTA b
— AEEFERRSE L.

3) MI 1E5k

JEGIEICRRE LI T — L 2R &8, (4 TH
FEIMHOTHEREL, AONEOHEETHLIE
WA A=V BHE D D K H FRIIC O EE
fBrE b5 27,

BIEAHE

3 FNZITT < ARENHBLT DREICT, HEE
Bz 720 TR L) TOBRTE2FEmIE-. £
D% TR v, THEEH »v, TMI
ER) @ RO TE T XA M2 1T D, 3
A et i C9hE L 7=.

AT EE RN 5 2 4555 L, SRR

7 Mo MY 2 — ITTHTHREE, B4, AR,
BITRERH L.

*1 3 SEB D IR kg RE

MMSE FAB TMT-A TMT-B
(5R) (=) () ()
B I 29 17 as 101
%E 51 I 24 13 93 152
BE {5 IO 24 11 as 187

MMSE : Mini Miental State Examination
FAB : Frontal Assessment Battery
TMT : Trail Making Test

#2 3JEMFI D 10m ATHES

210 EE 5% SR HiTE

(sec)  (cmfsec)  (step) (em)  (step/min)
EFT 162 61.7 27.9 35.8 1033
EFT 100 100.0 20.2 49.5 121.2
EMD 107 93.6 21.9 46.0 121.2
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1. JERT

FHENZHE L7z 10m HRITHE /1 I33HE 61.7
cm/sec, i 35.8 cm & [FIHAREH) 84.5cm/sec,
46.8cm? & Lb#g LBHEICIK F 280 7. HIE RS
IZBWT THIMZ L) o%a, FEEE 35.09
cm/sec [ZAKT, “FE¥HME 19.31cm (2 L, 4
ITRPH 9% EH LT (F4). Zhicky,
HIEBRBE COBRFIT NN IR E 720, F < BN
HELL TS Z L35,

JEG] T IX2CTOFREET DR L) L0 89T
W ES, BEIER, BITRIETERO T,
ZOHTYH TMIER 12X DATHEIL 30%LL
Lo EAZRDTEY THERA) & TR
DO R% a7,

JiE 1 1 ;t TMI {Epk%) (2 X0 BMTHE ES, 45&
MEJER, SITRIET 2RO, BRI HBHRKREL
moz e _ot v, AN EE L.
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A3 0 M8 D7y 10m AT TIXIEE 100.0
cm/sec, AR 49.5 em & [RAIHEAR Y 98.7cm/sec,
53.8cm¥ L [H% Th o7z, MEBRLRIZHB VT [
e L) OAT T, FEEE 39.39 cm/sec (Z1K
T, “EEIE 25.08cm (23, BTEBK 23%
KFLTWeE (£5)., ZhicXk W HIEREICET
DHFTRDEONFEE L 720, T g B
LTWAHZ ERHD

FEFI IZFHWNWTHRETOMRBET MR L] X
0 HHBRTIRE B ﬂ:ﬂ]aﬁﬁjﬁ BT EHZFR

TMI {ERR T K DA THEEITAER] T & [FEE, 30%
b RS U TRERE) & THERA o R4
kB2,
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BT LT, —BRREL 0D EHITED]
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3. JEFIM
10m A7 CIETEE 93.7 cm/sec, #E 46.0cm
& A 90.8cm/sec, 54.0cm?® & Ebifz L
FTINTBER A 2RO, WERRICR W TIT
(B2 L OBT T E 92.23cm/sec, -
PIBIE 52.68cm & 10m AT L 0 b ABRIEILK &
B, T AENPHEBLL 2o 7.
MR L) S U TR <, b

DANTHATHEE B & ABMRIER AR DT, THER
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#£ 3 WERREIZE T DIER 1 OHT
B HE M HiE HITH
(sec) {cm/sec) (step) (em) (step/min)
w#/EL  AVEESD 7.35+1.33 35.09+6.09 14.15+4,50 19.31+5.23 112.93+15.19
AWHH  AVEESD 5.83+0.22 42.95+1.66 8.06+0.49 31.14+1.99 83.16+7.05
PEMCHIS  AVELESD 6.26+1.27 41.44+7.40 11.11+2.26 23.35+4.16 106.50+1.37
MI¥EEE = AVEXSD 5.41+0.08 46.25+0.67 8.35+0.83 30.24+3.15 92.83+10.42
F 4 WEBRBICH T HRER T OHBAT
=] HE S g HiTR
(sec) (em/sec) (step) (em) (step/min)
WAL  AVEESD 5.21+0.84 39.39+6.40 8.00+0.50 25.08+1.62 93.63+9.46
HERW  AVEESD 4.07+0.50 49.84+6.01 6.68+0.13 29.97+0.59 100.00+13.66
™R AVELSD 4.17+0.67 49.11+7.11 6.94+1.24 29.92+6.14 100.82+18.16
MIfEEE =~ AVE=SD 3.99+0.43 51.321+6.14 6.98+0.24 28.67+0.98 105.74+7.71
# 5 WEREEICH T DIEFIT DT
=] HEE B #iE HiTR
(sec) (em/sec) (step) (em) (step/min)
WL AVEESD 4.35+0.27 92.23+5.59 7.71+0.92 52.58+5.58 105.92+6.36
#IEFIWM  AVELSD 3.99+027 100.81+7.02 6.58+0.51 61.21+4.96 98.91+1.14
EEERF AVEESD 4.62+0.81 89.21+15.09 8.29+1.36 49.59+8.23 107.85+2.57
MIHERK ~ AVE£SD 4.33+0.52 93.76+11.57 7.21+0.69 55.97+5.43 100.26-2.66
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TLARIEKT DI ANAEY T — 3 28BN T
%, MTLSMNCEER BT S Z L E2mflL, 2
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45-50, 2011.

2) HARHERE TSR — L —  BUPRIERIRE T A
N7 A %1, 2011
http://www.japanpt.or.jp/00_jptahp/wp-content/uplo
ads/2014/06/parkinsons_disease.pdf

3) EHHE— ¢ X Y LR S O H R AT B IR
LA A=V OEEN. EERIEY y—F—v 6T
5 457 :783-788, 2011.

4) ER M S—x 0V URBEOBITEE ST 5
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A, pp77-100, 2014.
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TR/ DMEME ORI IMERERE S . BR RS & E@hEE OHBIRIR

RHRRF 1, HAS B2, oo, HAHREE L, fEx RFFHE 3
Asako Takei, M.D., Ph.D.1, Itaru Tamura, Ph.D.2,
Fumio Moriwaka, M.D. ,Ph.D.!, Kunio Tashiro, M.D.,Ph.D.1,
and Hidenao Sasaki, M.D.,Ph.D.3

1. Aeths et N EHRRE

2. AbimE ER LR

PR E AR RIS

3. Ab¥EE KR B R A TR AR N A

Keyword:
BRI/ DA MEIE, BUEREE, &R IME e

SR A4 kL
ARl NSRS O AR ,

Al

cerebellar cognitive affective syndrome

AP & B T O FH B BIR

Jeth RN AHREE © T 063-0802 AL PH X 1P 2 2 2 T H 4-30
Hokuyukai Neurological Hospital :4-30, 2-cyoume, 2-jo. Nijyu-yonken, Nishi-ku Sapporo, 063-0802,

Japan

B 234 OBEIEF /MM RIE O @R NS RERE E, RS LEBREE  CNMMEET I, S,
TRAE) AR U AR BEREGR & SR AT LT, ORE RO THERERE E (TMT-A), B MK T
(JSS-DE- spontaneous decrease) & KaitEAx1T (SARA-gait) , QT HEAERE (ADAS-construction) ,

PR

(JSS-DE- disinhibition behavior) & EfFiEH)KFH(SARA-finger-nose), & VO

(JSS-DE-anxiety) & &g (Ashworth score) D3RMDAHRIRIIRZFRDT-.

XL &I

FHE/NMZEVESRE  (spinocerebellar
degeneration: SCD) 1%, /MMM, Juey, FHb, K
M BLIERE 7 &2 AL D LN & & T TR A MR
BTHD. 209 HEEEARE RSN/
JHRIE (spinocerebellar ataxia: SCA) (22T
ITBERTFRIERIC L0 2R ORI SEI T
WA D2),

SCA DEGFEMAFIZ ST OIS (T EE R AEfE
ELOHEMREE N R TH o720, 1988 4T
Kish &34 U — 7/ IMRZE MEAE O -3 C i IR
PEREFEE 21 9 2 & A L 9, 1998 4RI
Schmahman & 73 [/Nidk§RERE F B 13205 THERE,
TAZE G R BE, TR BIRR-CHI I R, N\ P

F52 529 %] &L cerebellar cognitive affective
syndrome &5 BE& VA RE L7214, /K& &
R H RERE 2 O BAGRIZ BE 4 2 AL pF JE o 5)-12)
R SCA IZFE 5 @ IR Mt RE e 5 Ol PR 7 1920
BT 2 ERIRIFERE R E SN D L oI
7eo7-. L)L SCA OiEEhiEE & IEEREEO
BAGRMEIZ DWW T ORRFHT A 220 2426),

£ [E] SCD It 5 FFEENEE (G RN e E
R EE) LEBREE (NMMEE) S, K,
EfE) 2 EEMICEHME L, 2o ORIz
THETL 72,



R

20124 1 A5 2013 4F 12 2 YBRIC ARE L
BARTENTIC LV MEEZ W S 47z SCA46 44,
60 L T SCA:23 4 (SCA:14 44, SCA:23 4,
SCA3:13 4, SCA6:3 41)(47.5+8.1 i) & x5 & L
7. (Table 1)

Ak

EIEREE, MM E, EEEELLL O
JTETEREMIZEHN U, A EE3 R & FEEEER
DA =27 OFHBEREFRIE Spearman’s rank
correlation Z H\WTHE L, p<0.05 ZFE & L,
FRBAMRE r= 0.7 Z 578\ HEY, 0.7 > 1 =0.5 Z FHE
b LFHm L7z,
1. BEREE (Bk L OEHEE) O

A AN AR 2GRS (8- 1GiEEE) 27
—/LRIFFFHIZ# (Japan stroke scale depression
and emotion; JSS-DE) (Table2) M&IHHIZRIT
D7 i — A A I R T AR S R
1TL, TOfERA2 Y &2 JSS-DE (2 THEf L 7=,

JSS-DE (% Conjoint analysis (Z X Y & 5472
BT SN A S —LTH Y, Table2 IZFEH L
72 11 T H [ mood (X.47), feelings of guilt(GEE#L
&), interest and pleasure (BB L A2),
retardation and inhibition of thoughts (&%
{5 1k), anxiety/impatient(R 72 fEf),
Somnipathy (FEFRFE ), expression(FE 1),
activity of daily life: spontaneous loss (H 7 41%&
OIEEE : BFEMAET) |, disinhibition behavior
and irritability (Bl [E5E & 5% H), attitude
towards treatment (R ~DEE),
interpersonal relation (A MIBIFR)] 2> SRR S,
FIEH % 3 B CRME L, FHE I L v #hic
B4 % JSS=D, J&IGHEIZET 5 JSS-E DA =

TREHENS, SEIZZ 0 JSS-D, JSS-LISHC,

11 BB L 3 Bt (1 45,2 53,3 23) TRl L 72,
2. EINEEREDFEAT (Table 3)
ZRPOFREEERE 2B L Cid MMSE <° ADAS,
ATTAZEMEREIZBI LTIk FAB, EEZITHGRIC S
WTIX MMSE @ serial 7 < trail making test
(TMT), letter fluency <° categoly fluency, % T
fBIZRY L Tl WMS=R (visual memory span) ,

R AERAEAREIZ DWW TIZ MMSE @ pentagon &
B.X> ADAS construction, SiErCiEICBI L CTix
MMSE word recall 72 £ B WIZ G E 72 A& % it
TL7=,

3. EBFEE O

AENTIEEBEE O O BN ES) G & R
FREND 3 AT HOWTHE LT,

/NIMPETE BN JCFRIE scales for the assessment
and rating of ataxia (SARA), 51X modified
Ashworth scale, 7iffil% unified Parkinson's
disease rating scale(UPDRS)IZ X V) 3 L 7=,

=R
1. &G EE (BB IOERES) o7 v r— M
£ (Table 4)

234 2140 (K9 91%) T L hORENRH Y,
SCA 6 LIS DT X T ORI TR, SRS
DGR FCN IS, B2 CoMBEEZE O 7.
SCA1, SCA2, SCA3 TIIRLZRERE, L5
RNMEZFE D FEB 2388, b OREN O # %
ER SN DIEFINR - T,

2. EIEMEE . SR REIE T EE)EE DR
EAfR( Fig. 1)
1) JRIEREE & EBfEEOME (Fig. 1-A)

SARA-T 1% JSS-DE-mood disorder (&G4 &%),
X JSS-DE-activity of daily life: spontaneous
loss (H#ATEOIEEMME : BIRMEKT) Lo,
Ashworth score |3 JSS-DE-anxiety/impatient
(22 1) =2 JSS-DE-activity of daily life:
spontaneous loss (H #ZE7E OIGENE © B FEMEIR
T) OV = 0.7 %R L7z

UPDRS ##iffi i X165~ JSS-DE-attitude
towards treatment (JRE -~ %K) & FHE
(0.7>r= 0.5)Z /R L7278, WHBIZ R 5 D
X782 o 7.

2) BEIERE & mRMNREREE OB (Fig.1-B)

JSS-DE-disinhibition behavior and
irritability score (Jil[&5 & 5% M) 1L ADAS-
construction (#%) & OFMWFHBEGC = 0.7) %7~
L.

JSS-DE-activity of daily life: spontaneous
loss (H&AIGEOIEEMNE - BHMEET) 13X TMT-A



& ?, JSS-DE-interest and pleasure (BLEE0RE L
)% ADAS-T & OFIB0.7>r= 0.5) & 7R L7738
FRUVVHBE 23860 2 b DI R o Tz,
3) EEFEE & SRR RS O FH B (Fig.1-C)
SARA-T X°> SARA- gait | TMT-A & D@V FH
B = 0.7% 7/~ L, TMT-B, category fluency &
OFARA0.7>r= 0.5)% s L7=. SARA-
nose-finger X°> SARA- alternation 72 £ ® LD
Z 271X ADAS-construction & OFAEI0.7>r=
0.5)% 7~ L7=. Ashworth = UPDRS & fHE % /=3
RIS RE R e o T

B8

SEIOT v — MERN S SCA 6 LISk F -~
T O CTRIGREFIC L 2N #EAH O ED R
3 gl

EEhEE L JEEEEE OBIMRIL, /NMKMEES
T L BRI REFE E IO W TTHEE D iR S
T3 (Table 5). Z® 95 bHF & ITFRAED 72
VN SCA3 15 filiz 2T, International ataxia
rating scale(ICARS) & (ML IEFIFE GHIE),
TMT-A, TMT-B & OISOV THE L T D
20, Fx OWFETIEL SARA i TMT-A, TMT-B LA
42 ADAS-construction & HAHEZ RLTEY,
/NI M B S AR I X A TR BE PR T LASM T A Rl )
EHABRRAFET 5 2 LR &7z, TMT
TIER AR TR E WD FEEFERE TR/ MIK
PRIV RN BT H 2 L2 BETHILEND
B0, SARA @ B A a7 CTIrHE L7 <
SARA-T LFHBA /R LT=Z & BRSO/
M B AR & R THERERREE OB B D LB
Z 1.

LSEFERE F LD &, SCD OiFEEEE, &k

it RENR T, REAF PR E AR A OMBERIRIT 3 KA
s s (Fig.2).

OTMT-A, JSS- activity of daily life:
spontaneous loss (H % 4E1EDOTEEM: © B FME
T, SARA-gait OFHBBIR O, TEE - ZHTHERE
(attention * executive function), H3&M:, i
HAATORK (Fig.2-A) .
@ADAS-construction, ADAS-disinhibition
behavior and irritability Gl & 5 2540E),

SARA-finger-nose alternation M FHREREILRN 5,

HRASRORERE, B NME & B aRER O R
(Fig.2-B) .

@ JSS- E- anxiety/impatient(f 2 fEf) &

Ashworth DOFHBIRIFR ) & K& & R DR

#t. (Fig.2-C)

Z D EENER & IEEEER OFHE AR 72
RN T — R 72 SR & RO 72 R AR
HEEZBND.

TR & LT, BIR O X9 IS S RN ARE
DT A MIEWERE N EEE G2 5 2 L LIS,
HEEEENEE CTH D ERL L) B
DTN R EREZLND.

—WI 2R & LTI T D 3 2OEFENH
5 EBZDH, —OIXEB O RGETE~DREIE R
WRINHERE DB 5-Ch 5. B EEENIOKRAML iR
TOMRFEIC L 2EESS, OREED AN I VA
JHETY T AZ A DIEHINDHLOHKRK
KDOA A =D % b LIS 2 RTEERTEF T O
HEfE, QKM E- MR- FREE 2 (nb DR
EER OB I ENRI, @/NE—FIR-ELIER 2
WeTZ 4= Ry IR T 4 —=R7 4V —F, OF
ITHERE &2 HIVN T2 IEfE 22 E BN AR 70 &7 DAL S
AT, BATHEREREE IEENI L 52 5.

WA/ Rz ol & U 7 BB RE & & IR EE
(ISR OMRREIE LT H 2 & Th D, /Mik—
BR GEHEENZ & IEEENE) —RIMEE—EE D+
> MU =2 NN BT D EEEE & LI
ERMEEREREE DRy T —27 TH Y, /NEMEE
B I & /I v YR IR RE P S il L 7w B
Wk b7263nND 2 L ERLTND 00,

%I, IBOMBAREWE BB L 250
R LD DD EHE L. HIAIERLERIC
Id benzodiazepine 73, £&ifi 12 13 baclofen 732853
DN, ZO2FOEANT E HIZ GABA ZHFIKIZ
TERT 5. £ BT 2045 BIERIZIX
SSRI 73, /Mg E) 78 (2 1% Taltirelin <°
Buspirone 3BT 528, T HDOIANLE I
e h=rozHE (5-HT1A) ZfIFET 5
(Table 6) 20, X HIZJEIIER E L CHRMEZLED
FOFNEIZ 13 acetyl cholinesterase inhibitor %%
#E1Z 1% suxamethonium NEIHT 523, 5D



HANX & b acetylcholine DS FAKZRTLT 5.
T bbb, MHEARMREZ RO - RN & EHE, B
FEMAR T &/ NIMMEEB AR, B RME &R 1T 2
LZ4 GABA, 5-HT1A, acetylcholine 7233 5- L
TW5.

A RIOFER DS SCA DIRFRIT I\ Tk i
REPR T DIRIR N B2 & 137297 2 & AVRIR
SNz, Ll SCA D@k IBERERE & DIEHRIZ
BT A 13720, Rl UEMEE Th 5 diffuse
levy body disease (DLBD) <° PDD (24 9 ZRHE
WL Tix= V) =27 7 —EBHEAR DOIRER)
PR SN TN D2 SCA T A 172\,
SCA D &Ik IHHSREFEE I XATE O &L 5 12/ NiE—
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TERZE—/ INIREZ RN & R B B —FR R AR —BR

(cortico- striato - thalamic loop) [RIE& 2SS L
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F 72 SCA OEmRIktEREFREIZRET 5 U Y
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SARA-T & TMT-A, TMT-B., ADAS-construction,
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T OFEFRAE & 72 D OV N O TE BN I O R
A —NThDH. BIIED SARA X° ICARS 13—
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The correlation between emotional deficit, cognitive
dysfunction, and motor dysfunction in spinocerebellar

ataxia.

Asako Takei?, Itaru Tamura2, Fumio Moriwaka?,

Kunio Tashiro!, and Hidenao Sasaki?

1. Hokuyukai Neurological Hospital, 2. Health
Sciences University of

Hokkaido , 3. Department of Neurology, Hokkaido

Univercity Graduate School of Medicine.

Hokuyukai Neurological Hospital :4-30, 2-cyoume, 2-jo.
Nijyu-yonken, Nishi-ku Sapporo, 063-0802, Japan



Keyword:
spinocerebellar degeneration, emotional deficit,
cognitive impairment, cerebellar cognitive affective

syndrome

We evaluated the correlation between emotional deficit,
cognitive dysfunction, and motor dysfunction ( ataxia,
spasticity, and rigidity) in 23 patients with hereditary
spinocerebellar ataxia (SCA), and statistically analyzed
the correlation between these factors. The result
showed three systems correlations such as Dexecutive
function(TMT-A), spontaneous loss
(JSS-DE-spontaneous loss), and ataxic gait
(SARA-gait) , @visual
construction(ADAS-construction), irritability (JSS-DE-
disinhibition behavior) , and coordination of upper
limbs (SARA-finger-nose) , and @anxiety(JSS- E-

anxiety/impatient) and spasticity(Ashworth score).

Figure legends

Figure 1.
The figure 1 shows main results of Spearman’s rank
correlation. Correlation coefficient r is higher outside of

the pie.

Figl-A.Correlation of motor symptoms and emotional
deficit:

SARA-T strongly correlated with JSS-DE -mode score
or JSS-DE- spontaneous loss score. Ashworth score
strongly correlated with JSS-DE- anxiety/impatient
score and JSS-DE- spontaneous loss score. Rigidity

correlated JSS-DE-attitude towards treatment score.

Fig1-B. Correlation of emotional deficit and cognitive
dysfunction
JSS-DE-disinhibition behavior and irritability score

strongly correlated with ADAS-construction score.

JSS-DE- spontaneous loss score correlated with TMT-A.

JSS-DE-interest and pleasure score correlated with
ADAS total score.
SARA-T and SARA-gait score strongly correlated with

TMT-A. SARA- nose finger score and SARA-

alternating score correlated with ADAS- construction.

Fig1-C. Correlation of motor symptoms and cognitive
dysfunction

SARA-T and SARA- gait score strongly correlated with
TMT-A, and correlated with TMT"B, or category fluency.
SARA-nose-finger and SARA-alternation score

correlated with ADAS -construction score.

Figure 2.

The gears represent three systems correlation between
(Dattention executive function, spontaneous loss, and
ataxic gait (Fig.2-A), @visual construction, irritability,
coordination of upper limbs (Fig 2-B ), and @anxiety
and spasticity(Fig. 2-C).
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ABSTRACT

Objectives: We conducted a cross-sectional study to evaluate the socioeconomic systems supporting outpatients
with Parkinson’s disease (PD) in Japan.

Methods: The study was performed in 2013 at two private hospitals and one clinic in Hokkaido Prefecture, Japan.
A survey was conducted with 248 consecutive PD patients, and the data from 237 PD outpatients were analyzed after
excluding 11 patients who did not meet inclusion criteria. Monthly medical and transportation payments as a PD
outpatient were selected as outcome variables, and their association with various explanatory variables, such as
utilization of support systems for PD outpatients, were evaluated using logistic regression model analysis.
Results: After controlling for potential confounding variables, the utilization of the system providing financial aid
for treatment for patients with intractable disease was significantly inversely associated with monthly medical
payment among PD outpatients (OR 0.46; 95% CI, 0.22-0.95). Experience of hospital admission for PD treatment
was significantly positively associated with monthly transportation payment (OR 4.74; 95% CI, 2.18-10.32).
Monthly medical payment was also significantly positively associated with monthly transportation payment (OR
4.01; 95% CI, 2.23-7.51).

Conclusions: Use of Japanese public financial support systems may be associated with reductions in medical
payments for PD outpatients. However, those systems may not have supported transportation payments, and higher

transportation payments may be associated with an increased risk of hospitalization.

Key words: Parkinson’s disease; medical payment; cross-sectional study

INTRODUCTION

Parkinson’s disease (PD) is one of the most common
progressive and disabling neurological disorders throughout
the world. The prevalence of PD in Japan has been reported
to be about 95 per 100000 in 1993 in Hokkaido! and 175 per
100000 in 2005 in Kochi? and is suggested to be lower in
Japan than in Western countries.'> According to studies in
Japan, the quality of life (QoL) of PD patients is lower than in
the general population,® and QoL decreases with increasing
severity of PD.* The survival rate of PD patients was also
reported to be lower than that of the general population.®

Finding employment is difficult for PD patients because of
physical impairment, and consequently, their incomes tend to
be reduced,® medical costs for the treatment of PD as well as
for daily care tend to be relatively high.”” Elderly patients
with PD are reported to have 84% greater total expenditures
compared to those without PD in the United States.® PD
patients have been reported to use significantly more health
care services across all categories and pay significantly
more out of pocket for their medical services than other
elderly individuals.'® PD has also been shown to have a
chronic course with growing disability and considerable
socioeconomic burden in Germany, as well.!

Address for correspondence. Mitsuru Mori, Department of Public Health, Sapporo Medical University School of Medicine, South 1, West 17, Chuo-ku, Sapporo

060-8556, Japan (e-mail: mitsurum@sapmed.ac.jp).
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As briefly explained by Murata et al,'”> Japan has
maintained a nationwide social health insurance system
based on the German social health insurance model, and
Japanese citizens can receive services from any physician or
hospital. Although every patient pays between 10% and 30%
of the total medical charges (depending on age class as
defined in the public health insurance system), more subjects
with low income reported that they had stopped or postponed
necessary medical care in the past year.'?

In addition to the social health insurance system, there are
three kinds of public financial support systems for PD patients:
a system for patients with intractable diseases to receive
financial aid for treatment,'> a long-term-care insurance
system,'*!7 and a system for patients with physical disability
certificates.'® PD patients are allowed to utilize these systems
depending on the stage of their illness and the degree of their
disability. However, there are few studies assessing what kind
of PD patients need the most financial aid and evaluating
whether these three systems successfully support PD patients
in receiving financial aid for medical costs and other payments
related to health problems. We therefore conducted a cross-
sectional study to clarify these issues in PD patients.

METHODS

The present cross-sectional study was conducted among PD
outpatients from February to October in 2013 at two private
hospitals and one clinic in Hokkaido Prefecture, Japan. These
three medical institutions are famous for treating PD patients
in Hokkaido, and each institution had at least two practicing
physicians with a certificate of specialty in neurology. The
inclusion criterion consisted of outpatients being treated for
PD at these three medical institutions. The exclusion criteria
consisted of patients who were institutionalized in a nursing
home or patients being supported by the Livelihood Protection
Law. Among consecutive PD outpatients of the three medical
institutes, written informed consent was obtained from every
participant. A structured questionnaire was completed through
a face-to-face interview with a public health nurse.

The questionnaire included the following items: six items
about personal characteristics, such as age, sex, working
status, size of household, annual income, and body mass index
(BMI; as an index for nutritional deficiency'?); four items
about clinical status, such as time since PD onset, time since
PD diagnosis, Hoehn and Yahr stage, and degree of
dysphagia (measured with 15 questions developed by Manor
et al?®2!); six items about medical care, such as monthly
medical payments, monthly transportation payments, hospital
admission for PD treatment, and utilization of the systems for
patients with intractable disease receiving financial aid for
treatment, long-term care insurance, and patients with physical
disability certificates.

Monthly medical payments and monthly transportation
payments were selected as outcome variables. In the

J Epidemiol 2016;26(4):185-190

questionnaire, both were categorized into six classes: 0 yen,
<5000 yen, 5000-9999 yen, 10000-14999 yen, 15000-
19999 yen and 2>20000 yen (currently, 1 dollar is
approximately equal to 120 yen). However, we combined
some classes with low frequencies and created three new
classes for a more reliable analysis: 0 yen, <5000 yen, and
>5000 yen. Similarly, the subjects were divided into three
classes by monthly transportation payments: <5000 yen,
5000-9999 yen, and >10 000 yen.

Among the explanatory variables, age, time since PD onset,
and time since PD diagnosis were categorized into two or
three classes with reference to their mean values. Hoehn and
Yahr stage was divided into two classes using stage 3 as a
cut-off point for severity. The degree of dysphagia was also
divided into two classes using a score of 11 as a cut-off point
for positivity in dysphagia.’®>! BMI was categorized into
three classes according to the Japanese standards of obesity:
<18.5, 18.5-24.9, and >25.0.

Because both of the outcome variables were ordinal
variables with three-level categories, univariate analysis was
conducted with the Kruscal-Wallis test, and multivariable
analysis was performed using the ordinal logistic model or
proportional odds model®? to adjust for potential confounding
variables found to have a significant relationship in the
univariate analysis. Adjusted odds ratios (ORs) and their
95% confidence intervals (ClIs) were calculated using the
model. The proportional odds model is reported to be derived
by assuming that the outcome variable was obtained by
categorizing some type of continuous variable.?? Similar to
the simple logistic regression model, an obtained OR shows
the strength of the association between the outcome and
explanatory variables. Generally speaking, the association is
thought to be relatively strong in terms of economical
considerations if the OR is more than 1.5. The SAS System
version 9.4 (SAS Institute, Tokyo, Japan) was utilized for
these analyses. The significance level was set at 5%, and two-
sided tests were conducted. This study was approved by the
Institutional Review Board of Sapporo Medical University.

RESULTS

Of the 251 consecutive PD outpatients from the three medical
institutes, written informed consent was obtained from 248
(98.8%). Excluding 11 patients that met the exclusion criteria,
the data of 237 outpatients were analyzed. The average
(standard deviation) age of the 237 PD outpatients at the time
of survey and disease onset were 71.2 (8.4) years, and 62.9
(10.3) years, respectively. Among them, 83 subjects were
male and 154 subjects were female (male:female ratio,
1:1.86).

Table 1 shows the associations of various factors with
monthly medical payment divided into three classes. Time
since PD onset (P=0.013) and time since PD diagnosis
(P=0.014) were significantly inversely associated with
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Table 1. Association of various factors with monthly medical payment
None <5000 yen >5000 yen
Item Content P value?
n % n % n %
<65 years 5 20.7 28 194 16 26.6
Age 65-74 years 8 31.0 65 44.5 23 35.9 0.607
275 years 13 48.3 55 36.1 24 375
Male 6 23.1 53 35.8 24 38.1
Sex Female 20 769 95 642 39 619 0.272
) . <8.0 years 10 38.5 80 54.0 42 66.7
Time since PD onset 28.0 years 16 615 68 460 21 333 0.013
) . . . <5.0 years 12 48.0 79 53.4 44 71.0
Time since PD diagnosis 25.0 years 13 520 69 466 18 290 0.014
<3 5 19.2 64 43.2 35 55.6
Hoehn and Yahr stage >3 21 808 84 56.8 8 44.4 0.003
. <11 18 69.2 105 714 49 77.8
Degree of dysphagia >11 8 308 43 28.6 15 229 0.311
<18.5 3 11.5 23 15.5 7 11.1
BMI 18.5-24.9 16 61.5 96 64.9 42 66.7 0.886
225.0 7 26.9 29 19.6 14 22.2
No 24 92.3 135 91.2 55 87.3
Employed Yes 2 77 13 8.8 8 127 0.635
. No 23 88.5 125 84.5 57 90.5
Single households Yes 3 15 23 15.5 6 95 0.480
Utilization of system for patients with intractable No 3 11.5 43 29.1 31 49.2 <0.001
disease receiving financial aid for treatment Yes 23 88.5 105 70.9 32 50.8 '
Utilization of long-term care insurance system No 10 38.5 80 54.0 46 730 0.001
9 y Yes 16 615 68 460 17 270 '
Utilization of system for patients with No 11 42.3 98 66.2 45 714 0.029
physical disability certificate Yes 15 57.7 50 33.8 18 28.6 '
. . No 17 65.4 93 62.8 47 74.6
Hospital admission for PD treatment Yes 9 346 55 37.2 16 254 0.179
<2.0 milion yen 15 67.7 50 34.7 19 30.2
Annual income 2.0-3.9 milion yen 10 38.5 72 50.0 30 47.6 0.041
24.0 million yen 1 3.9 22 15.3 14 22.2
BMI, body mass index; PD, Parkinson’s disease.
aUsing the Kruskal-Wallis test.
monthly medical payment. A Hoehn and Yahr stage >3 Table 2. Multivariable-adjusted odds ratios® of factors

was significantly inversely associated with monthly medical
payment (P =0.003). Utilization of the system for patients
with intractable disease receiving financial aid for treatment
was significantly inversely associated with monthly medical
payment (P < 0.001). Similarly, utilization of a long-term care
insurance system (P =0.001) and utilization of the system
for patients with physical disability certificates (P =0.029)
were significantly inversely associated with monthly medical
payment. Lower annual income was significantly associated
with lower monthly medical payment (P = 0.041).

As shown in Table 2, even after adjusting for potential
confounding variables found to have a significant relationship
in the univariate analysis (see Table 1), the utilization of the
system for patients with intractable disease receiving financial
aid for treatment was significantly inversely associated with
monthly medical payment (OR 0.46; 95% CI, 0.22-0.95).

Table 3 shows the associations of various factors with
monthly transportation payment divided into three classes.
Utilization of the system for patients with intractable disease
receiving financial aid for treatment was significantly
positively associated with monthly transportation payment
(P=0.029). Utilization of the system for patients with

associated with monthly medical payment

Item OR 95% Cl

Time since onset 0.80 0.43-1.46

Hoehn and Yahr stage 23 0.75 0.39-1.43

Utilization of system for pa.t|ent.s with intractable disease receiving 046 0.22-095
financial aid for treatment

Utilization of long-term care insurance system 0.66 0.34-1.28

Utilization of system for patients with physical disability certificate 0.77  0.39-1.50

Annual income 142 0.95-2.12

Cl, confidence interval; OR, odds ratio; PD, Parkinson’s disease.
aMonthly costs of transportation payment as PD patient were also
involved in this analysis, but its odds are not shown here because the
same results are shown in Table 4.

physical disability certificates was significantly positively
associated with monthly transportation payment (P =0.012).
Likewise, hospital admission for PD treatment
significantly positively associated with monthly trans-
portation payment (P <0.001). Monthly medical payment
significantly positively associated with monthly
transportation payment (P <0.001). Other variables, such
as age, sex, time since PD onset, Hoehn and Yahr stage,
degree of dysphagia, and annual income, were not associated
with monthly transportation payment.

was

was

J Epidemiol 2016;26(4):185-190
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Table 3. Association of various factors with monthly transportation payment

5000—

<5000 yen 210000 yen
Item Content 10000 yen P value?
n % n % n %
<65 years 40 233 5 11.6 3 15.8
Age 65-74 years 70 40.7 16 37.2 9 47.4 0.197
>75 years 62 36.0 22 51.2 7 36.8
Male 59 34.3 17 39.5 5 26.3
Sex Female 13 657 26 605 14 737 0.981
) . <8.0 years 99 57.6 21 48.8 1 57.9
Time since PD onset 8.0 years 73 424 22 512 8 421 0.481
) . . . <5.0 years 92 54.1 25 58.1 15 79.0
Time since PD diagnosis 5.0 years 78 459 18 419 4 210 0.106
Hoehn and Yahr stage :g ;Z_) ggg ‘118 ggg 23 ggg 0.648
. <11 126 73.7 30 69.8 13 68.4
Degree of dysphagia 211 45 263 13 302 6 316 0.508
<18.5 26 151 3 7.0 2 10.5
BMI 18.5-24.9 1M 64.5 31 721 11 57.9 0.363
225.0 35 20.4 9 20.9 6 31.6
No 153 90.0 42 97.7 17 89.5
Employed Yes 19 110 1 2.3 2 105 0.202
. No 150 87.2 36 83.7 16 84.2
Single households Yes 22 128 7 16.3 3 158 0.522
Utilization of system for patients with intractable No 63 36.6 12 27.9 2 10.5 0.029
disease receiving financial aid for treatment Yes 109 63.4 31 721 17 89.5 '
Utilization of long-term care insurance system \’(\:)s 132 i?; ?2 i?; 13 g;g 0.578
Utilization of system for patients with No 120 69.8 22 51.2 10 52.6 0012
physical disability certificate Yes 52 30.2 21 48.8 9 47.4 '
Hospital admission for PD treatment \l(\leos 1‘212 ;‘512 ;g ggg 1g 2:3i <0.001
None 22 12.8 2 4.7 1 5.3
Monthly medical payment <5000 yen 116 67.4 19 44 .2 11 57.9 <0.001
25000 yen 34 19.8 43 18.4 7 36.8
<2.0 milion yen 66 39.3 15 34.9 2 10.5
Annual income 2.0-3.9 milion yen 76 45.2 24 55.8 11 57.9 0.160
24.0 million yen 26 15.5 4 9.3 6 31.6

BMI, body mass index; PD, Parkinson’s disease.
aUsing the Kruskal-Wallis test.

Table 4. Multivariable-adjusted odds ratios of factors
associated with monthly transportation payment
among PD outpatients

Item OR 95% CI

Utilization of system for patients with intractable
disease receiving financial aid for treatment
Utilization of system for patients with
physical disability certificate
Hospital admission for PD treatment 4.74

Monthly medical payment 4.01

1.68 0.73-3.87

1.02 0.48-2.16

2.18-10.32
2.23-7.51

Cl, confidence interval; OR, odds ratio; PD, Parkinson’s disease.

As shown in Table 4, even after adjusting for potential
confounding variables found to have a significant relationship
in the univariate analysis (see Table 3), hospital admission
for PD treatment was significantly positively associated
with monthly transportation payment (OR 4.74; 95% CI,
2.18-10.32). Amount of monthly medical payment was also
significantly positively associated with monthly transportation
payment (OR 4.01; 95% CI, 2.23-7.51).

J Epidemiol 2016;26(4):185-190

DISCUSSION

The system for patients with an intractable disease receiving
financial aid for treatment started for PD patients in 1978,'3
and utilization of this system was significantly inversely
associated with monthly medical payment in our study, even

after adjustment for potential confounding variables. This
system might be effective in the reduction of payments among
PD patients, especially in advanced PD patients with higher
medical payments.

The Hoehn and Yahr stage has been shown to be
significantly positively associated with medical expenditure
in previous studies conducted outside of Japan, such as those
conducted in the United Kingdom,23 China,?* Finland,2® the
Czech Republic,”® Germany,”” and the United States.?
However, Hoehn and Yahr stage was inversely associated
with monthly medical payment in our study in Japan, although
the significance disappeared after controlling for potential
confounding variables. This fact might indicate that PD
patients with more severe Hoehn and Yahr stages are more
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likely to be financially supported by the public support system
in Japan.

The long-term-care insurance system started in 2000,
and utilization of this system was significantly inversely
associated with monthly medical payment, although the
significance disappeared after controlling for potential
confounding variables. Because this system has been shown
to be effective in increasing utilization of care services, such
as frequency of nurses visiting PD patients at home,'® this
system might be effective in reducing medical payments
among PD outpatients by providing for care at home without
financial conflict.

Although the system for patients with an intractable disease
receiving financial aid for treatment does not support
transportation costs, financial support for transportation has
been provided through the system for patients with physical
disability certificates.”’ However, these reimbursements do
not seem to be enough, because using this system was not
associated with reduced transportation payment in this study.
Further, higher transportation payment was shown to be
associated with increased likelihood to be hospitalized as a PD
inpatient in this study. Transportation problems have been
reported to delay and discourage hospital attendance.’® A
significantly higher frequency of transportation problems was
also reported in the elderly, especially those with lower
incomes.!? Patients who receive home oxygen therapy’! and
patients with severe congenital heart disease’? have claimed
that they have been mostly unsatisfied with the high costs of
transportation. Since the burden of transportation payments
among PD patients has been scarcely reported in Japan,
further investigation is required.

Several limitations should be discussed. First, we were
unable to determine a causal relationship due to the cross-
sectional design. Second, our study subjects were recruited
from three medical institutions in Hokkaido that are known for
their quality of care in PD treatment, so their social supports
for treating PD patients may be better than at other
institutions. Therefore, our results may not be representative
of all Japanese PD patients.

Because our data were obtained through the questionnaire,
measurements of monthly medical payments as well as
monthly transportation payments were not precise, but
approximate. The data depended on the PD outpatient and
for example, by whether they included medical payments
other than PD treatments in the monthly medical payment
or not, whether they included payment for taxi usage in the
monthly transportation payment, and whether they answered
monthly payment using an average or for a specific month.
Furthermore, we did not reference medical payment records
from each institution, although such a strategy would more
accurately estimate the amounts of medical payments. Finally,
our categorizations of the two outcome variables may not
have been appropriate, because the obtained results were not
uniformly distributed among the categories. Further study

with a more refined study design is necessary to overcome
these limitations.

In conclusion, Japanese public financial supporting systems
may be associated with reduction in out-of-pocket medical
payments among PD outpatients. However, the existing
systems may not adequately cover transportation costs, and
higher transportation payments may be associated with an
increased risk of hospitalization.
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Abstract

Background: Malnutrition induced by swallowing difficulties (SD) impairs the quality of life and gives rise to
SD-related costs in Parkinson’s disease (PD) patients. With results of a swallowing difficulty questionnaire and data
of resources specifically obtained such as SD-related costs, caregivers, and dietary therapies, this study is to suggest
statistically supported ideas for improvements in arrangements for how participants cope with SD and maintain
general well-being.

Methods: We interviewed 237 PD patients. The SD-related costs involved those incurred by the provision of dietary
modifications, care oriented foods, alternatives, and supplements. Dietary therapies included rice porridge and
commercially available care foods. The relationships between BMI (body mass index) and the severity of SD
assumed in this paper as indicators for general well-being and as resources for coping with SD for PD patients
were statistically analyzed.

Results: A lower BMI was found in participants eating porridge consistency rice (p = 0.003) and eating porridge
rice is significantly related to the severity of SD (p < 0.0001) and PD (p =0.002). The severity of SD increased with
age and PD duration (p =0.035, p = 0.0005). Outlays for dietary modifications are the lowest reported here (p < 0.004)
but the number of participants using dietary modifications is the largest among the SD-related items (n = 58).
Eating care foods were reported for 11 older participants (p < 0.0001), most female (10/11). No lower BMI

was found in participants eating care foods when compared with participants eating ordinary foods. Dietary
modifications were performed by caregivers (OR: 6.8, Cl: 3.1-15.2, p < 0.0001) and were related to the presence
of children (OR: 3.4, Cl: 1.2-11.4. p=0.024). Older participants commonly live with spouses and children.

Conclusions: Severe SD is associated with higher costs of coping with SD. A lower BMI is associated with modified
foods, mostly eaten to cope with SD. Presence of caregivers and other persons residing with the participants here
are related to dietary modifications but not to care food-related costs. Care foods may be effective in preventing
malnutrition although the number who are able to cover the added expenses is limited because of the higher
prices and shortage of information on the usefulness of care foods.

Keywords: PD, Swallowing difficulty, Dietary modification, Care foods, Costs, Caregivers, BMI
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Background

Parkinson’s disease (PD) is a complex progressive neuro-
genic disease with motor and a wide variety of non-motor
symptoms which strongly affect the quality of life and
health-related outlays [1]. Swallowing difficulties are
considered to be an important complication in PD. A
meta-analysis has shown that objectively determined,
the prevalence is up to 80 % [2], however, data based on
subjective assessments vary, with a pooled prevalence
estimate of 35 % from a random effect analysis. The
wide variations in the prevalence of dysphagia using
subjective assessments was explained by differences in
gender, age, disease duration and dementia [3]. This dis-
crepancy in the prevalence of dysphagia showed that
dysphagia is common in PD, patients do not always re-
port swallowing disturbances unless asked [2]. Even if
asked, the majority of participants reporting “no diffi-
culty in swallowing” showed significant changes in swal-
lowing function using a simple bedside water test [4].

Nutritional problems caused by swallowing difficulties
and aspiration are a cause of aspiration pneumonia and
may be lethal [5] so adequate support for dysphagia is
crucial for maintaining quality of life (QOL) and sur-
vival. Once dysphagia occurs in PD, long-term support
to assist with swallowing is needed [6, 7]. Malnourished
PD patients have been reported to have a poorer QOL
than well-nourished patients [8] and improvements in
nutritional status resulted in quality of life improve-
ments [9]. Attention to nutritional status is an important
component in the quality of life and therefore in the total
care of PD patients [10]. The etiology of malnutrition is
multi-factorial and in addition to depression [6] may come
from loss of appetite, constipation, early satiety, and swal-
lowing problems as reported on the scored PG-SGA
(Patient Generated Subjective Global Assessment) [11].
For the effects of body weight loss on health-related
QOL, a prospectively compiled longitudinal PD outcomes
data study showed that weight appears to correlate with
health-related QOL. An objective assessment showed that
self-reports like “no difficulty in swallowing” is not at all a
reliable indicator of swallowing ability [4]. An early predic-
tion of weight loss and poorer QOL, therefore, would help
caregivers and practitioners improve patient management
and expectations [12].

To cope with SD in PD patients provisions related to
costs, types of foods eaten by patients, and caregivers
all play important roles. To cope with SD, costs are
incurred, however reports on costs of daily necessities
incurred in relation to swallowing were not considered
in previous socio-economic reports [13]. There are a few
micro-costing studies on oral nutritional supplements at
the hospital level, but in these the main indicator of
healthcare resource use was mortality, complications,
and length of hospital stay [14]. For the costs of
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malnutrition at the national level, calculations represent
public expenditures arising with health maintenance and
social care of patients with diet-related malnutrition. For
the calculation of public expenditures, data for the
prevalence of disease-related malnutrition (DRM) vary
in hospital out-patient and primary-care clinics [15]. The
estimated DRM represent the public expenditures only
but do not consider out of pocket outlays due to DRM.

For costs of coping with SD, other than medical ex-
penses, at the individual level, there would be two cat-
egories. One, those incurred as a result of SD and the
other aimed at improving well-being. The former in-
cludes dietary modifications and commercially available
care oriented foods (care foods) and the latter relates to
food supplements and alternative therapies like massage
or acupuncture. The SD-related to PD is considered to
arise due to impairment in the sequence of swallowing
in the oral and pharyngeal phase in PD patients. Normal
swallowing is a complex mechanism involving voluntary
and reflex events that is governed by an afferent system,
the brain stem swallowing center and the efferent moto-
neural system [16]. The pathophysiology of dysphagia in
Parkinson’s disease is complex and dependent on coor-
dination among both peripheral and central nervous sys-
tem factors. Therefore, for SD sufferers, modified diets
should be considered as a means of alleviation which
participants and/or caregivers can manage [17]. Where
it is not possible to manage malnutrition using dietary
modifications, care foods would be an alternative choice
[18]. As PD is a progressive neuro-degenerative disease
where PD related disabilities require personnel to assist
in the activities of daily living and sometimes needs care-
giver support at meals to effect the dietary modifications
and/or serve the food to patients in advanced stages of PD.

The first objective in the current study is to identify
factors related to SD using statistical analysis. The se-
cond objective is to determine the relationships between
the factors. Then based on the results the third objective
is to understand the behavior patterns behind the food
types selected to cope with malnutrition, as indicated by
lower BMI and SD values. Finally the study will consider
the severity of SD and PD in participants and describe
optimal characteristics of caregivers for patients with
advanced PD and SD.

Methods

The interview period was from February to October in
2013. Among 249 PD (Parkinson’s disease) patients visi-
ting two hospitals (Department of Neurology, Jyouzankei
Hospital and Hokuyukai Neurological Hospital) and one
clinic (Iwamizawa Neurological Medical Clinic), 245 pa-
tients participated in this study (Additional files 1 and
2). Participants living at care facilities and/or under pub-
lic livelihood assistance were excluded and 237 PD
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patients (82 males and 155 females) were interviewed for
data collection by members of the nursing staff. All par-
ticipants signed an informed consent form before answer-
ing the questionnaire. The ages ranged from 45.1 to 91.3
(mean: 71.3, Standard Deviation: 8.3) and the duration of
suffering from PD was from 0.3 to 36.2 years (mean: 8.32,
Standard Deviation: 6.5). Swallowing difficulties were
evaluated with the Swallowing Difficulty Questionnaire
(SDQ) [19]. Our questionnaire in this study was focused
on SD-related costs such as eating utensils, commer-
cially available care oriented foods (care foods) and
dietary modifications, as well as the costs incurred in
maintaining well-being and promoting healthcare such
as food supplements and alternatives. Here care foods
included two kinds of commercially available care foods
in Japan. One is a home delivery lunch box, in which
provisions of foods are processed based on the degree
of impairment of the dysphagia. The other is a la carte
foods such as softened fish, bits of vegetables, meat and
similar which are packed in a plastic bag. Cooked
dishes in a plastic bag are also served for use by recipi-
ents. Participants here were not asked which care
foods, a home delivery lunch box or a la carte foods,
are involved.

Participants with scores based on the SDQ at and above
11.0 points were diagnosed as showing the presence of
swallowing difficulty (SD). The severity of the PD was de-
termined with the Hoehn & Yahr (H&Y) rating scale [20]
and participants at stage 3 and higher were defined as suf-
fering from advanced PD. For the statistical analysis these
scales were assigned numbers from 1 to 7 based on the
modified H&Y rating scale [20] (Additional file 3).

The SD-related costs were divided into 5 categories
based on the monthly outlays involved, below 5 thousand
yen (about 40-50 US dollars at 2015 exchange rates), 5 to
10 thousand yen, 10 to 15 thousand yen, 15 to 20 thou-
sand yen, and above 20 thousand yen. For the statistical
analysis these categories were assigned values from 1 to 5.
Information of annual incomes were also obtained, and
divided into 4 categories, below 2 million yen (sixteen to
twenty thousand US dollars), 2 to 4 million yen, 4 to 6
million yen, and above 6 million yen. These categories
were assigned values from 1 to 4 for the statistical ana-
lysis. The dietary modifications were assigned values as
follows, participants eating ordinary cooked rice (1 point),
ordinary rice with processed side dishes (2 points), and
rice porridge (3 points).

Statistics

The nonparametric Spearman’s rank correlation coeffi-
cient was used to assess the relationships of the various
dependent variables. Comparison of the mean values
was performed by Welch’s ¢-test and Wilcoxon signed
rank coefficient. Statistics for 2-by-2 tables used Fisher’s
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exact test or the chi 2 test. A logistic regression analysis
and the least squares method are used for goodness of
fit for some variables. The software used for the statistics
was the JMP 10.0.2 developed by SAS Institute Inc. This
study was approved by the ethics committees of Sapporo
Medical University (No. 24-2-73) and the Department of
Neurology, Jyouzankei Hospital, as well as the Hokuyukai
Neurological Hospital and Iwamizawa Neurological Med-
ical Clinic.

Results
Table 1 shows that there are no statistically significant
differences in gender and BMI between the non-SD
(under 11.0 points) and SD (at and above 11.0 points)
participants based on the SDQ [19]. There are no signifi-
cant differences in outlays for SD-related costs other
than eating utensils between the non-SD and SD groups.
The PD duration and age were significantly higher in SD
than in the non-SD participants. For the score of H&Y,
the percentage of participants at and above stage 3 is sig-
nificantly higher in the SD than in the non-SD groups.
The number of participants reporting to be working is
higher among participants without SD than with SD.
Nobody reporting work participation used commercially
available care foods. The incidence of caregivers is higher
among participants with SD than among participants
without SD. The score for dietary modifications is posi-
tively related to age, outlays for supplements, and pres-
ence of caregivers, but negatively related to the BML

For SD-related items, median expenses and the overall
mean + Standard Deviation are as shown in Table 2. The
median annual income is 2 to 4 million yen, the second
lowest income category in the questionnaire. The mean
income (2.3 +0.9) reported by participants still working
(n=24) is significantly higher than that (1.8 +0.7) for
non-working participants (n = 210; p = 0.0065), these data
are not shown in Table 2. For the overall mean expenses,
that for care foods is the highest among the SD-related
expenses. The median outlays for care foods were 5 to 10
thousand yen monthly, higher than for other SD-related
items. The median outlays for all SD-related costs other
than the costs of care foods are below 5 thousand yen
(about 40-50 US dollars), the category with the lowest
outlays in the questionnaire. The mean outlays for dietary
modifications is significantly lower than the outlays for
eating utensils (p = 0.0039), supplements (p < 0.0001),
alternatives (p <0.0001), and care foods (p <0.0001).
Outlays for care foods are higher than the SD-related
outlays such as for eating utensils and dietary modifica-
tions, p = 0.0147, p < 0.0001. However, only few partici-
pants report eating care foods (n=11), a much lower
number than the number of participants reporting ex-
penses for the other categories (n=58) as shown in
Table 2. Ages of participants eating care foods and
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Table 1 Basic data from the SDQ by Cohen & Manor and the scores for dietary modifications

non SD SD Score of dietary
(Under 11.0 points) (At & over 11.0 points) modifications goodness of fit
[tems n % n % p value t value
Gender Male 56 322 26 413 0218
Female 118 67.8 37 583 ns
Total 174 100 63 100 237
Age mean = SD. 174 70.7 £84 63 732+77 0.035*% 449 b
Duration of sickness (years) mean +S.D. 174 73+60 63 110+73 0.0005* ns
Severity (H&Y scale) At & above 3 84 483 48 762 0.0001*
Under 3 90 51.7 15 238 ns
Total 174 100 63 100 237
Work status No 151 86.7 61 96.8 0.030*
Yes 23 133 2 32 ns
Total 174 100 63 100 237
BMI mean +S.D. 174 225+35 63 220+38 0452 -341b
Outlays of
Eating utensils mean = SD. 174 0.17 +046 63 0.54+1.13 0.014* ns
Supplements mean £ S.D. 174 0.36+0.92 63 066+ 1.21 0.081 263 a
Presence of caregivers (n = 36) No 157 90.2 44 69.8 0.0003* 439 b
Yes 17 9.8 19 30.2
Total 174 100 63 100

a: p<0.01, b: p<0.001. *: significant, ns: non-significant, S.D.: Standard Deviation

reporting outlays for dietary modifications are signifi-
cantly higher than those not reporting these items. For
participants with SD-related items, the presence of
caregivers is statistically significantly associated with
outlays for eating utensils by the logistic regression
analysis. In Table 2 the presence of child (ren) (n =80)
included the presence of one child only (n=32) and a
child and spouse pair (n = 48). For participants residing
with a child there is a negative relation with outlays

for supplements. Participants residing with a spouse
only are the only group that is significantly associated
with incomes.

The relationships among SD-related costs and scores
of SD and dietary modifications in all of the 237 partici-
pants were calculated using Spearman’s coefficient cor-
relation analysis and the results are shown in Table 3.
The negative relationship of BMI explained as malnutri-
tion is related to the score for dietary modifications and

Table 2 Characteristics and goodness of fit for SD-related outlays and incomes

Categories Values Age Goodness of fit for presence of

[tems median (Yen) n mean+SD. n mean +S.D. Caregivers n=36 Spouse n=112 Child n=80
Overall + P OR, CI95, p OR, CI95, p OR, Cl95, p
Incomes 2 to 4 million 115 185+0.7 234 600+92 726+73 <0.0001* ns 1.80, 1.25-526, ns
working  non-working <0.0001*:
Eating utensils <5,000 31 150+10 42 721+77 712485 04731 3.7,21-73, ns ns
<0.0001*

Care foods 5t0 10 3 255+1.7 1M 778+37 706+84 <0.0001* ns ns ns

thousand
Dietary modifications <5,000 55 1.16+0.7 58 742+74 698+84 0.0002* ns ns ns
Alternatives <5,000 35 164+10 59 708+7.1 715+87 0.5050 ns ns ns
Supplements <5,000 28 196+13 53 710+£91 714+81 0.7687 ns ns 0.71,048-141,

0.031*

Abbreviation in table: + : for participants reporting this item; - : participants not reporting this; <: at or below the figure indicated

S.D.: Standard Deviation, *: significant
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Table 3 Relations among SD-related outlays and scores, with incomes and BMI

Incomes & Outlays of m ) (3) (4) (5) 6) 7) (8) 9)
Incomes (1) 1 0.0382 0.0028 —-0.0025 -0.0059 0.0030 0.0978 -0.0525 0.0570
Eating utensils (2) 1 0.2155%%* 0.0328 0.0855 0.2096** 0.1490* 0.2355%%* -0.1036
Care foods (3) 1 —0.0250 0.0445 0.0825 0.1349% 0.2453%* 0.0053
Dietary modifications (4) 1 0.0938 0.0168 0.0682 -0.0232 0.0682
Supplements (5) 1 0.2108** 0.1488* 0.0678 0.1014
Alternatives (6) 1 0.1342*% 0.0355 0.0160
Score of SD (7) 1 0.3913*** -0.0548
Score of modifications (8) 1 —0.2184%**

BMI (9)

1

* p<0.05; **: p < 0.001; ***: p < 0.0001, the numbers in the Table are Spearman’s coefficients

not to the score for SD or to other SD-related items.
The SD score is related to all of the SD-related outlays
other than the outlays for dietary modifications, overall
resulting in the higher SD-related outlays with SD. The
SD-related items can be divided into two factors based
on how items are related to SD. One for the manage-
ment of SD like the outlays for eating utensils, care
foods, and dietary modifications that are strongly related
to SD, and the other for promoting health care and well-
being like the expenses for alternatives and supplements
although those items are related to the SD score. The
outlays for eating utensils are related to outlays for care
foods. The outlays for dietary modifications are not related
to any other costs or to the SD score. The outlays for
supplements are related to the score of SD and outlays
for alternatives. Incomes are not related to any of the
SD-related costs.

There were 36 participants who reported living
with caregivers. The caregivers were 2 sisters, 7 chil-
dren, 4 non-relatives, 17 spouses, 6 spouse and child

pairs. Severity of PD, age, and PD duration as well as
the scores of SD and dietary modifications are higher
in these participants with than in those without sup-
port from caregivers, but the difference in BMI is
not statistically significant (Table 4). Most, 207/237,
participants live with relatives. Only 32 participants
reside with children, 112 participants with a spouse
only, 48 participants with a spouse and child pair,
and 15 with other persons such as sisters. All of the
30 single-living persons are females. The age and se-
verity of PD participants residing with child (ren)
only (n=32) are higher than those residing with a
spouse and child pair (n=80) as well as with a
spouse only (n=112), suggesting that participants
rely more on children when the severity of PD in-
creases with age. The logistic analysis showed that
use of dietary modifications is related to the presence
of caregivers and of children residing with partici-
pants. Eating care foods is negatively related to the
presence of children residing with participants.

Table 4 Characteristics of caregivers at meals and persons residing with patients

Presence of caregivers at meals

Persons residing with participants (patients)

Yesn=36 Non=201 p value Child only n=32 Presence of child n=80 Spouse only n=112 p value
Age (years) 739+68  709+85 0.0217* 777+62a,b 710.+86a 708+70b a: p=0.0004%;
b: p < 0.0001*
PD duration (years) 121+78 76+6.1 0.0022* 10.7+93 78+54 80+58 ns
Score of SD 124+95 6978 0.0019* 92+88 76+78 87+9.1 ns
Modification score 1.7£09 1.2+£06 0.0028* 15+09 1.2+£06 1.3+£0.7 ns
Modified H&Y scale 64+12 43+14 <00001* 51+13c¢d 44+14c 45+14d ¢ p=0.030%
d: p=0039*
BMI 213+£36 225+36 ns 219+41 223+37 225+35 ns
Goodness of fit for Presence of caregivers at meals n=36  Child only n=32 Presence of child n=80 Spouse only n=112
Use of dietary modifications OR: 6.8, Cl: 3.1-15.2, p < 0.0001* ns OR: 34, Cl: 1.2-114, ns
p=0024*
Use of care foods ns ns OR: 0.2, CI: 0.03-0.82, ns
p=0025*

“Presence of child” means the number of patients residing with child(ren) plus that residing with child(ren) and spouse. *: significant, ns: non-significant
a, b, c and d show values where statistical significance as per the p values in the very right hand column is reached
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Table 5 Characteristics of participant responses based on types of foods

Foods Ordinary rice &/or only Porridge rice &/or only
Care foods (n=5) Only (h=172) Processed side dishes (n=30) Care foods (n=6) Only (n=24)
Items mean £ S.D. mean £ S.D. mean £+ S.D. mean £ S.D. mean + S.D. p value
Age 783+42a 700+8343,b,c 728+83 774+36b 763+65¢C a: 0018, b: 0.017,
c: 0.0004
PD duration 58+44 76+58a,b 99+70a 92+63 123+97b a: 0.049, b: 0.013
Scoreof SD  7.1+38a 59+69b,¢c,d 89+80b,e 182+£128 ¢ 168+984a,d, e a: 004 b:0.013, ¢ 0015,
d: <0.0001, e: 0.003,
BMI 234+34 a 227+37b 220+33 212+32 204+32a,b a: 0.035, b: 0.003
Modified 42+13 41+143a,b,c 50+13a 58+08b 53+13c¢ a: 0.001, b: 0.002,
H&Y scale c: 0.0005

S.D.: Standard Deviation

a, b, ¢, d and e show values where statistical significance as per the p values in the very right hand column is reached

Table 5 shows the characteristics of participants based
on the types of foods. Of the 11 eating care foods, 10 are
female and 6 out of these 11 participants reported eating
porridge rice as well. Of the 10 females, 3 reside with
child (ren) only, 3 participants with a spouse only and a
participant with child (ren) and spouse, 3 participants here
are living alone. The gender preponderance for eating care
foods is not statistically significant, however ages in parti-
cipants using care foods are significantly higher (p = 0.02)
than those of participants eating ordinary rice. When all
items other than BMI are considered, participants eating
porridge rice only have higher values than those eating or-
dinary rice only. There are no differences in any of the
items here between participants eating care foods with
porridge rice or with ordinary rice. The score of SD in
participants eating porridge rice is significantly higher
than for those eating ordinary rice.

For the BMI values, there are no differences be-
tween participants eating ordinary rice plus processed
side dishes and participants eating porridge rice al-
though the score of SD in participants eating ordinary
rice plus processed side dishes is better than in those
eating porridge rice. However, BMI values in partici-
pants eating porridge rice only are significantly lower
than that in participants eating ordinary rice only or
ordinary rice plus care foods. No lower BMI was
found in participants eating porridge plus care foods
compared with participants eating ordinary foods al-
though the score of SD in participants eating porridge
rice plus care foods is significantly worse than in
those eating ordinary rice only. A higher BMI was
found in participants eating ordinary rice plus care
foods compared with participants eating ordinary rice
only, regardless of the worse SD score, although the
differences in BMI and the SD score are not signifi-
cant. To determine what factors would affect the
BMI, a goodness of fit analysis was performed among
items such as severity of PD, scores of SD, eating care
foods and porridge rice, gender, and age based on

Table 5 and among these BMI is significantly related
to eating porridge rice only (p=0.003), the data are
not shown here.

Figure 1 shows relations between BMI as detailed in
Table 5 and the types of foods. The BMI becomes lower
when changing from ordinary rice to porridge rice. It ap-
pears that care foods boost BMI to higher values, like those
obtained from ordinary rice only or porridge rice only.

Discussion

A notable finding of the study here is that dietary mo-
dification is practiced irrespective of income level. This
finding suggests that outlays for dietary modification are
recognized as a very important and essential expense. It
is also the least expensive item (compared with care
foods and adaptive utensils) of those investigated here.
There is also a statistically significantly lower BMI in
participants eating porridge consistency rice, and eating
porridge rice is significantly related to the severity of SD
and PD. Functional disorders in PD participants would
make rehabilitation of swallowing less effective than in
participants with other etiologic diseases because distur-
bances in the oropharyngeal and esophageal phase in
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Fig. 1 Mean BMI values based on types of foods. Shows mean BMI
values as detailed in Table 5
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swallowing occurs in the early stage of PD [4]. Effects of
L-dopa treatment on improvements in the functions of
eating and swallowing have not been determined although
functioning in the oral phase could improve and result in
a better performance of the swallowing function [21].
Therefore, dietary modifications should be recommended
in PD patients. The outlays for the dietary modifications
are the smallest but the number of participants reporting
dietary modifications is the largest among the directly SD-
related items, showing that dietary modification plays a
very important role to cope with SD (Table 2). Here, soft
rice porridge is usually eaten with softened side dishes,
suggesting the potential for malnutrition. Participants
eating the modified foods would present the possibility
of lower nutrition intakes [22]. In the study here the
BMI is negatively related to the score of dietary modifi-
cations but not to the SD scores (Table 3), suggesting
that a texture-modified diet may result in malnutrition
expressed as a lower BMI. The BMI here was not sig-
nificantly correlated with the severity of SD, age, or
duration of PD like in other reports [23]. It has also
been speculated that reduced energy intake and/or in-
creased energy expended may be associated with body
weight loss and lower BMI in PD [24].

The lower BMI here is associated with a lower energy
intake caused by eating the porridge rice. In older adults
consumption of only few varieties of energy-dense food
should be avoided to prevent low BMI even in appa-
rently healthy elderly persons [25], and malnutrition can
be reversed with simple dietary education of older
adults. While PD is a neurodegenerative disease and it is
difficult to compare results based on other causes of SD
with the results here, the findings in [24] may be rele-
vant also in this case.

The caregiver is important in preventing lower BML The
nutritional status of persons assisted by a Home Care Pro-
gram and 100 % dependent on caregivers is determined by
the caregiver educational level, not income [26]. Our report
shows that in addition to BMI, incomes are not related to
use and costs of SD-related items, however that dietary
modification is the most effective activity to cope with SD
and that it is related to a lower BMI. Therefore, improve-
ment in the nutritional status in the PD participants (as
well as in PD patients in general) could be attained by care-
givers and relatives residing with the participants and being
provided with nutritional information by dietitians and/or
specially trained nurses.

Commercially available care foods are another choice
playing a role in preventing malnutrition, and this has been
shown for a variety of types of care food products [18]. The
logistic analysis showed that BMI is strongly related to
types of foods in the Results section above. The SD score in
participants eating porridge rice plus care foods suffer from
more advanced SD than the participants eating ordinary
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rice only but differences in BMI among the two groups are
not statistically significant (Table 5). Figure 1 shows that a
decrease in BMI is lessened by eating care foods in partici-
pants with severe SD, suggesting that care foods is of some
help in guarding against malnutrition in the older and more
severe SD participants. A variety of care foods could serve
to provide increased dietary variety to maintain the BMI of
those eating ordinary rice or porridge rice [25].

Older respondents and especially females are more likely
to make use of care foods (10 females of 11 users). Physical
disability may be a source of difficulty in shopping, cooking
[27], and changing eating habits among older women [28].
However, here there is no tendency towards lower BMI and
body weight loss related to gender. Care foods were shown
to prevent malnutrition in the 10 females here in spite of
the presence of advanced SD and PD. The number of par-
ticipants reporting care foods (r#=11) is very small com-
pared with that of all of the participants on a texture-
modified diet (n = 58) likely because of its higher price [18].
More money was spent on care foods than on dietary mod-
ifications and the monthly outlays for care foods are the
highest among the SD-related costs as shown in Table 2.
Nobody reported eating care foods among the 32 partici-
pants who were still working as shown in Table 1, and the
outlays for care foods are not associated with incomes as
shown in Table 3. These results suggest that the need to
cope with SD overcomes the higher costs for care foods in
the 11 participants (Table 2).

There are two kinds of food supplements: one for add-
itional energy and nutrition and the other for general well-
being like with herbal supplements. The former has been
shown to be effective but the usefulness of the latter is sub-
ject to controversy. The outlays for supplements are related
to the score of SD, indicating that participants with more
severe SD preferred the supplements (10.2 £ 9.5 vs. 6.9 +
7.8, p<0.025). The outlays for alternative therapies (like
massage or acupuncture) are related to the outlays for sup-
plements, suggesting that participants who use supple-
ments spend more money on alternatives. Outlays for
alternatives are positively related to the outlays for eating
utensils. For participants using adaptive utensils, the SD
score was higher than that for participants not using adap-
tive utensils (10.2 £ 9.6 vs 7.1 £7.9, p < 0.029). Motor dis-
ability makes it difficult to ingest foods, and adaptive
utensils may be thought helpful to promote and extend
the range of independent eating. Japanese massage has
been reported to improve the shoulder range of move-
ment, suggesting relief of muscle stiffness as something
that would make eating easier [29].

Table 3 shows that the outlays for dietary modifications
are not proportional to other variables as it has the lowest
mean value in Table 2. However, the use of dietary modifi-
cation is important in the management of SD because only
the BMI is negatively related to the dietary modification
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score. The dietary modifications are provided by other per-
sons rather than a result of buying more expensive com-
mercially available foods. Table 4 shows that dietary
modifications may be the work of caregivers and/or chil-
dren rather than by the survey participants and so the cost
of dietary modification was not considered critical in the ef-
fort to cope with SD. In Japan the spouse and/or daughters
are assumed to play a role in caregiving [30]. Due to the
costs of increasing care for participants (elderly SD suf-
ferers), members of the family must take responsibility in
caring for these participants even when the severity of PD
is slight. When the severity of PD increases, the ages in
both PD participants and the spouse are also higher
(Table 1, Table 4), with the result that spouses find it diffi-
cult to care for PD participants in their care, and may fi-
nally have to live with child (ren) even when the spouse is
alive (Table 4). Table 4 also shows that the PD participants
here lived with child (ren) after losing the spouse when par-
ticipants became older and the severity of PD advanced. As
the severity of PD increased, the outlays for the health-care
also increase [31]. The micro-costing study here also
showed that outlays for coping with SD increase with the
severity of PD. Use of care foods which are nourishing but
expensive is not related to caregivers but negatively related
to the presence of children residing with the participants
concerned (Table 4). These findings suggest that partici-
pants living with children and/or spouses preferred modi-
fied diets, which were provided for them, in preference to
care foods, resulting in higher risks of malnutrition.

Although care foods may be used for side dishes due
to the higher prices, care foods play an important role in
preventing malnutrition as shown in Table 5 and Fig. 1.
A Government report on care foods has suggested that
one problem is to improve understanding of the utility
of care foods [18]. Among the participants interviewed
here, there is a considerable number who have only little
information on the usefulness of care foods although the
number was not tabulated. As mentioned above, educa-
tion and advice about the usefulness of care foods to
caregivers should be provided by dietitians and /or spe-
cially trained nurses and everybody expressed hopes that
prices of care foods would be cheaper, at a level where
more of the survey participants could make use of them
to assist in coping with malnutrition.

There are several limitations to the current study. It was
shown that care foods may be effective to prevent malnutri-
tion in patients who eat rice porridge. However, only an
intervention study could prove the effectiveness of care
foods for prevention of malnutrition. It would be desirable
for this to be proved by an intervention examination before
firm conclusions can be made. Further, in the current study
SD-related costs were classified into 5 categories, but the
median levels of the SD-related cost were the minimum
values of the category. Therefore, it will need further study
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to distinguish smaller amounts in more detail. Finally, con-
tinued research with the participants studied here would be
able to show how the results obtained here could affect the
various factors considered in this paper.

Conclusions

To our knowledge, this is the first report with an analysis
of resources dedicated to coping with SD in PD partici-
pants by qualitative methods. This micro-costing study
could suggest behavior patterns that make it possible to
cope with decreased QOL and swallowing difficulties. For
caregivers at meals, a child was assumed to be the most
important person to provide care for PD participants as
they become older and as more advanced stages of SD
(PD) developed. Porridge rice (rice porridge) which is a
kind of modified food was preferable in older participants
with advanced stage PD, to cope with the SD. For such
participants, the BMI, however, is lower with the porridge
rice than with participants relying on ordinary cooked
rice. Care foods could be a better choice for warding off
malnutrition, however, the number of participants here is
very small because of the higher price. Older respondents
and especially females (10 females of 11 users) are more
likely to make use of care foods. It is a noteworthy finding
here that dietary modification occurs regardless of income
levels. This finding suggests that dietary modification is
recognized as a very important and essential expense. It is
also the least expensive item (compared with care foods
and adaptive utensils). The presence of caregivers and per-
sons residing with the participants is related to dietary
modifications but not related to care foods. Therefore, the
availability of dietitians and /or specially trained nurses
informing of eating and swallowing would be of benefit
for caregivers to provide information of nutrition and ad-
vice of nutrition therapies and care foods to cope with SD.
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(55 33 [F] H AMPRE I F43)
Z L\ dystonic tremor (24 b v 7 ANRZET) L7 SCA2 D 1 4

B, T8 R, AR R, AC TF, AR e, B P IE R, TR I, Ao SO, FAO

[EHf#9] SCA2 (2} 9 cervical dystonia OHEILHUL 4120 M TEFREICE T 2 @& 3D 7wv. 4F
% L\ cervical dystonia & dystonic tremor /37 Y U X AFEHEDOAHIER IZSGE LT-ER 28k L= 0
THET 2.

UEFI] 41 s B 24 WBITIIS D D& TRIEL, 27 MIHC%E. RRIREGES), DU AE DI,
SIS, RAAMEAT 258, ik MRI T/ O LWEREDS & o 72728 SCA2 % 86\ s if
B SCA2 LHEE LT-. 41 IFIC THESVIZZ2 LTZBRICITAMB A R, FRARIRERER), SN J5S,
MRS O KGR Ofh, F LWEESORTE, BIFE &R A R, RkE LS ARSIk L, S
DHI%IES) TR L7-. DAT SCAN THURIEDOI W IARK T (-83%) #iRH7-.

[FE] A by 7 ZESRTEERN 1 EZICET 4 TIRE L, EERISHORE % Modified Tsui score (2
T (MTS),#E# % abnormal involuntary movement scale (AIMS)’C“ﬁWﬂﬁ. J 88 3L 22 75 (SCM)EE % (TP)

DF M EX % Neuopack(MEB-9104 HA:E) 2 FHWEHAI L 7=.

[#55-] IMTS 1% 18 /5005 6 512, AIMS 13 24 /5205 10 SIS L, R ERN CIIEE %m0
i EEFL 225 (SCM) D H i 72 HLUHE O 3% i A3 L 7=,

[%Z%2] SCA2 IZHES EMMEHIZ AR by 7 AEHPAZTH Y, BB REANEEND. GRER
EEOET A e E LRET 5.
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A ura7 ) gk, KOBZ Y 7 VU guikps gk, SERoMnEoE 2 L EAmna &1L, MRITIE
NN & RIM AV E O RFE S LR O, B OREENTEMERIE & B2 AT v A ROV 2R ERL KO
Hor~=ra7 ) REFIEZRAIT LICRER, KEPIA 7 n—XANRUEE L.
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WM

35 IE D FHORK S 0 . § K N OMBRITHEST. RIS T % 1 - 7o FRABAL O FHZEME & 75 71
KT, & OMMERMENG & 62 R0, Bia 20 CEREMMEMN ZEME (SBMA) L 2lirLiz. @
BREEL ST, BETHREEN 0, LI UIZHEROEE CHEIAA TV e, B AHE T iER T,
B O RIUEAUR T & MHIHIRE 3 > o 7o Wl FREE ek U CEEIRANG 2 Bdate, W T IR HHE L3,
TEIARIT R o7z, K9 2 AERNTIEIRITERIL L T 7228, O, SEPERZR IR R EEAS IR % X 9 1
720, WEICHEEEN G 2 7. FEVEIRRRINZ <, PRI IR EELZ k3 2 RIS 50 o 7. MREERCARE & & %
RIEH B RATE G- L2 2 A, A 6—12 BIAE U TV MRS X, H 23 &720, ZORED
W< 7o 7-. WEEARGEEIT SBMA ICHA R DO E S TH Y, ZERMEITIR N RIMETE RS D ULHE AL =
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(597[0] A At 7 AnifpE 7 %)
CER2THEE T ) A RWOY—_ A T A & YT PB4 % s A& 5E)
AANDRLEMERB I Rol-7a ALY T )V « ¥ 37K D85m 5 M4

ErrpuEde, EEEE, SR, BAEE, KERE, EEET, BT, AU, ORI
(At ppRE RN B

FENERE A OEMBCRIEL, 1 7 A TYBRAREE o7z, HREE, P50 R ERE L RRGE
KTF, &, 347 n—xX R, £ TFEEREBERD Y, M MRI JLEGEHEG CARTEE, A5
HE WA IEIE O BRI B E B 2R, PSD IR om0, MR TE B & NSE 238 L T

7=, B O EREREEREE (I o T2, Z7aA Y 7Lk - v aTYE (CIJD) i@ &b, FEL
TANES LTI, FIMO R o ZRAMETIRT TH Y, AAOFHELH -T2, KA
NDOIFRLEME R LT, SO N D72 0 BRI HEIZ72 D & EZ b, R Aadrning-.

I ODA—/UTIEFH T, BCRED b DO EHE Lo DIEHEZG -9 LML, ABt9 HHICHE,
B, BIOZE, BT DKANRERED ) AARASNOEMEL o=, HMOFE, Bmr 7 OREND
D, FAHFERELER L. HRNICEOFBRICET 2 FE 2D 5 LI, KADBITEZ T4 L
MEERZZO G INERLZFEE. EMBREIZBECERELLOE~OLES T, Y R— 2B
7eol-. ABE 14 H BICIBENREFNEEE 720, 201k, SUlICEEBLAEREE, KBHBRORELE -
7o, W CIREREEEI ORI & PSD OHEBLAZR O, ik y VEHR LA, YV A UCERBREB T
ERZR TR, 3N CID IZITHEF &2l L. ABT 67 B BICHRZHIE LIRRE B 2o
Tohs, MERE LIS ASE R T oA A A a2 L, ABE 73 A BIZKIRE N2, ER2R TR
W% T, FZELIEZZITAN, EHOKFLEZIR TV, Z20%, FENICTHEEFMRFHI L DIV KD
R IRo T RO X DI, R 724 MRI AT R B 5 E R OB AERE MR /- T 2 R8E T CID
EBWENBBIND D, KASDIFLEME ZIUC & DR #0 B EREDRIENM DI, 4% 0%
MR TH D.

MK

1) MIRSCE, FTHER, fhEIESS, BEEH, TERIES  JuA Y 7o b b - Y aTRICET 24 SR, TRRORK
Ff. BRI 20145 54:298-302

2) Lo B ‘Resolving ethical dilemmas-a guide for clinician.2nd ed.Lippincott Williams & Wilkins,

Philadelphia,2000:80-88.
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~ A 712 X A Non-invasive Ventilation(Z #f 3 5 3 A
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~ A 712X % Non-invasive Ventilation (NIV) Z T L T\ % i ZAaERIR s (LAE (ALS) 2 4T,

HEE A YEE  (Philips Cough Assist E70) % FH\ 7= Mouthpiece Ventilation (MPV) % ffH L7=. 62
e A NIV 288 A S 72y, A odERFOMRIRNEEN LT, EEGHIME T O~ A 7 OXEE
MNEETZ 72, MPV OEANT, HROEHNHOREL Ieolz. 69k A « FE R K T 23 ok
HATL, 1FFHEAE NIV ARLEL 2572, MPVIZED, v A7 Z4 L TIRE) Cx HREMA 2 7-. ALS
DIFRAAT 3 LT NIV 1 3A ARG FERIZN, PR IR T 28T UKFENm E 5 & fx Off
BRAET S, MPV JFHOFHMERRE SN TWDHD, FEHOMRERE T 5 0EN S SH. Pekih
EEOBREDONEDE MPV HIL 42524 T, TOMBEAMRRT LI LnREL 72D, QOL 23m L
7.
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MPVE AR

A& 54.2kg
(1 F£7T18kgDiEA)

%FVC 36.3%

&N R4

pH 7.39

pCO2 55.0 mmHg
pO2 83.0 mmHg
HCO3 34.3 mEq/I
BE 5.9 mmol/I

185 : 525.5kg, 717.5Kg

MPVEA1 7 A&

55.6kg

53.0%

pH 7.44

pCO2 46.0 mmHg
pO2 95.0 mmHg
HCOs 30.5 mEq/I
BE 5.2 mmol/I

526.0kg, %18.0kg
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