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Association between the Brief Cognitive Checklist and the Screening Test for
Mild Cognitive Impairment in Older Adults in the Community-dwelling.
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Abstract

We developed the Brief Checklist of Cognitive Functioning(BCCL), a dichotomous self-
administered questionnaire with six cognitive domains. The purpose of this study was to
analyze the relationship between the BCCL, a new cognitive function screening index; and
the Japanese version of the Montreal Cognitive Assessment(MoCA-J), a common mild
cognitive impairment(MCI) screening index. The participants were 268 older adults in urban
community-dwelling, aged 65 years or older. The assessment items included basic
characteristics, BCCL, and MoCA-]J. In all participants and early older adults, a significant
correlation between MoCA-]J total score and BCCL total score was found using partial
correlation analysis with age and polypharmacy as adjustment variables. MCI was found in
71.4% of participants with a BCCL score of 3 or higher, which was significantly higher than in
participants with a BCCL score of 2 or less, and the same was true in early older adults. The
BCCL is particularly helpful as a screening index of cognitive function in early older adults.
Key words : Older adults, Cognitive function, Self-administered questionnaire, Brief

Cognitive Checklist, Mild cognitive impairment
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Abstract

People with higher brain dysfunction are expected to gradually recover their functions and
improve their social skills over a long period of time, which may lead to general employment
after passing through welfare service facilities for people with disabilities. On the other hand,
support for persons with higher brain dysfunction is concentrated in a few facilities, and
different regions have different experiences and challenges in accepting persons with higher
brain dysfunction. Therefore, the purpose of this study was to clarify the actual situation and
challenges of accepting persons with higher brain dysfunction at welfare service facilities for
persons with disabilities in Tokyo. 80 facilities were sampled, and 60 facilities (75.0%) had
experience in accepting persons with higher brain dysfunction. The results showed that the
most important issue in accepting persons with higher brain dysfunction was that "the staff
lacks the skills and know-how to deal with higher brain dysfunction. In addition, as a
necessary preparation for acceptance, it is necessary to share the know-how of
""collaboration" among highly specialized and experienced staff.
Key words : Higher brain dysfunction, employment support, disability welfare service

facilities

(2023 4£ 10 H 28 HEF=ZAH)

HErFEE Vol27 No.dl 2024




The Journal of Japan Academy of Health Sciences p.27~34

WA RHRE

W) N =3 & TR
ABE - AP - JETCIC & o THIE L 72 S s OFFEL

Characteristics of Older Adults in Whom Adult Day Care centers within
One Year was Discontinued due to Hospitalization, Institutionalization, or Death

KRBT 2, ZEHEa°, &IFES !

Sachiko Ohtsuka'?, Eiji Miyake® Yasuyoshi Asakawa'

Eg

BRY @ NEY) 7= a YR AR - AP - ECIC L o THIE L 72 B OF B %E, 4Fi,
R, f#EEL, BE-—-ABLON#E=-AOBEPSHO LIS S L. Fik @r
DANEYF—3a vk VERMKG L Tz 144 % GRITHEREE) & ARE - AJF - ELCIC &
D LTAEDINICR IR L7z 28 % (ABE - AFT - SECHE) 12oWC, FEARER (FEf, PR,
), BERF=— R (BWielk SMEEOMHOARE), /ri#E=—X GiMA#EOR
HoOBE SkgoaimrEgsr) 2B LA BEOLEBICIE ¢ % £ 7213 Mann-
Whitney #7€ & F\2 720 #&FR @ ABE - AP - SECEELBITHEBRE IS, i@ <, I
EENEET, SMEETNHTLEN S P o iR @)Y T2 a vk 14
DIPHZARE - KFT - BT 28121, BkTh Db, NEEFEETHL, ER=—ADH
b E o BRI ST

X—TD =K @lgrI)NE) 7T—ary, AK, AR ECE

I BLBIC L O T E O EIERBE O MR - 2D,

HARO NOOFE# b L, Silg oni#s
HEERTHZE D) A E LT 2000 4812413
BRBEDTHIE S, 2011 4R & EER AL %
WREMICHERTAZ E 2 B E LIRS 7
AT LOWEDIHE 572 Y.

WY NEY F— g V3HIEEEr 7V AT

fEEEEE BT - AD D ED L LTl
DFHNTHEY 2, ZOMBFEEICHLE ST
. ERS VIHNIKT, STREE, R
TaROLEFI N TF—2 3 YHHEE R
23 A OB T ML — =2 7 %27, T
77, BATHE, FRAmom E% o7 &l L

1 HEHR RS R e N e e R - i 5o B B 279 28 42180 Department of Physical Therapy, Graduate School of Human Health

Sciences of Tokyo Metropolitan University

2 ERERFEAMBKES#ES — YA X< 1 )bsk4  Outpatient Care and Rehabilitation Support Office SMILE EISEI Medical

Corporation Eiseikai Association

3 BRI RZEEE ) N ) 7 — ¥ 3 VSR A #4231 Division of Physical Therapy, Department of Rehabilitation,

Showa University School of Nursing and Rehabilitation Sciences

JJpn Health Sci  Vol.27 No.1 2024

27




Twa, fik S Y@y ) F—v a3 YFH
HIZBUT D 6 HMOERAMAIZLY, 220HH
T 10m #47HER & Timed Up & Go test 251) E L,
FOH% AP RAMIIZORETI R R CE LB L
TWh, Bkd V@I e F—va vz 2
ERFHE L2z B2 b g L, SITEE
E NI AE - AR L, RRICEIMGEE O RITRE
DR NETHEE TH o2 EREL TS, IR
5OMER, METYNE ) T = 3 Ok
TR REIREI L Vo - EEEEE %S D 2T
RIE R VRS OHMERE - B ISR H L L %
RIELTWS.

WYY F—3 g VIIEE L R o5
1o TBY, AR, AR SEEPEALZTN
WEER YN F— 3 3 v Rk T X B RS
BWZ Enn, #ET) NEY 7= 3 v OfkEEDS
Wi 225 T4~ MI AR, AP BETH
LB ZE. ABE, AP, BEOFEELZED
BYATIZOWT, FME#EOFHETIZHEE
15 BI1E (Activities of Daily Living : ADL) O [ £ 73
HbHT LR, HEBRBIETDLN)DIFEE >
TRV EEHESAY, MY NEY 7—
TarvOFHBFTIZIADLOBEENRSH L Z & =,
IR BRI A 72 E O RN E R A2 S5
HEBEME SN TS Y. SHHEEL Y
CY7r—2ardmmEorsEfirXEtTs
PF—EREENTEY, INS5DOF—EAFHE
TITADLFEED S D EE = — IRHVEIZA
Be, AFT, BB &Vl Ny MAEE LR TV
EENTVE, LAPLGAS, #Er) e 57—
va YFAHBE BT AR, AP, L&V
7oA RS SDFEAET HEOFBITIAS Mk o T
W72\,

REFFeo HigE, ABg, AFr, 3% HEHICE
)N F—2a v TEDAICHIE L7280
e, 1AEMBET)NE) F—2 3 v EfkkL
B ML THOPIZTAZETH D,

I HREE

1. MHR
BETINEY T —3 a 2R 2 5T 1
Fr ot )1 %15, 2020 4F 4 FIZEFT) HNEY) 7 —

va vy ORMRELDH o 7 240 ZERRIZ, 14
MoOFMEREFERAE L. #@fry ) T—3 3
vk VAERIRGE L 72 & &l ke i, ARE - A
Fr - ECIC X DM ZHIE L 72# % ARBE - ART -
THEE L7z,

AR AFT 2 CTHEFr) LY 57— 3 ¥ OF|
HEHEEL2E, AB - AFT - B E2E3ICH A
T L72E, 12 AU LEORHERENS > 7%
EY AN PR

2. REEAB

RIFZE CIRERMZ & OB IE IR E & i
BEMBE (LT, ¥ 7342 =Y X =) 007577
TN TT = REL. ELT—%
BT N Y F— 3 9 YR B OREKERE X
VEBR=— XL fi#E=—XThH b,

= — ZIZ DWW I B % & EEE ORI
OFER A L 72, BW5IEE < OSFTrZE
TR REORBIERE L TH SN, FilE#
BEHE=— ADDHIEORBELFEEEIETERS
F—VEREMEMNTFSRTNS WY,

N = — DD WM ORI O -
AR A FAAT L 72, BRI i ek e
NHEREE Z I EREOFEISHRL, A% -
Pelt - EEEONE, HE - R - BREORSE
AT 2 0T, FMMEIIRFEOHILEME
TLTWAEMEZT TR, TNETETLIFR
AR VAV EASNE Y, /2 L
HEFETOMEOTHFIIREMBR LGS ND &
IEME YD Y, s — MR O PR
®ZFHEEZLNS, FITHFEBRIIERE
IEEBERA D65 UL EDFE DV AR ORI T
OFEW R HCTHAEL .

%8, FHBEEHEFT) N ) 7—3 3 VBG
N5 2020FE4HFTEL, UNEYTF—Ta Yy
B (AR, EERL, SElED o
FEHERLaRD S FiA - 72

3. T— 2B

ABE - AFT - SECHED R & sl ik e & g
LTHLNIT A28, ETOREHEBIZONWT
HZHCHERL, AEEZoEarHEE L.

AT ARG & ABE - APT - SECHEO KIS
72oTlE, T ORESBLOHAICIE LT

HErFEE Vol27 No.dl 2024




X1 BERNREICSETS 1 FROERIOABE ZDEE

Bow 1 ERDO&RR n %
BEENZE s e BERRUNED TF—2at® 1 ik 144  60.0
ABRTHT 10 4.2

APBR - AFR - ETEE AFRTHT 5 241
ELTHT 13 54
ABR - AFR1EEH 20 83
(50 ABR - AFR - ECEERRT 22 92

1 P RLEDY — EXDOFBED R 26 10.8

Mann-Whitney @ U #5€, Fisher O, ¥
ExHWZ, BEKEIZS% & L7z &b, #it
FHIMEE S ATH 2 e X BT MR
FB7-0, MR, Bih, HEERIILIT 08
D> & L7

N R IR TR iR oxt S & 2 5
TIR 1 L PSR 2 A UIEOR, T L EAE
2 R BREEANRE, JREA AR AR R (Rl 22 R
ENF—L)NDAFTEIETH 2 ENE3 D L7
- WML, 3OOESEEICHHE L5,
LW TP B TR S VA, i
FOR) T -V — BT MR
LBl oT, BANREDO=— X% Lt 7 Ml
HOWRLHERCTWE I L 2E |, EE-—
A%RTT—8 L LTEMMaRiE sz Lt
L7z, MRS R IR RES RIS B s 1181
2BV, B R S kg o XA M
EIRENT VR Z LD, g o st rEsr
WLz

I GIEHER

R FEAL B AT Bk SR B & (2
7 19-06) & R KRFETRINF v /o8& B
JeMMELR B & (A5 23801) O AGE % 15T HE i
L7-. WrgERgRIcH 72 ) Fge B a9 & IO
& WRARICOWCHAL, FEICTHEY S
7z.

IV #R

1. BAEMREICH TS 1 EROERFO A
EZDEE (F1)

ITHERERE IS 144 4, ABE - AFT - SECEEIZA

(n = 240)

BeAs10 %4, APFTAY5 %4, L2513 A DEH28 %
Thotz. BHESNBE 1ERTARS AT %
BCHMLAEN204, AK - AR - 8CE7
BT NEY) T =2 a Y ERT L72ED 22 4,
12HU EOFHOFE 2 S > 72 HE 264 T
Hoiz.

2. BATHRGEEE & ART - AFR - ETEOBEM

(F2)

FEARTEH T, WIS EAITRRERE D B M 43 4,
w101 %4, ABE - ABT - SECHAF M 13 4,
w15 %L, BATHEEERE & ARE - AFT - SETHRE
ERICLHOEENBEOHEG L) bE - 7.
AERIL BT R AT 52 I S 98 I LT, A
Be - AT - SECEETIR7TIEAS TR & m T
o7z FIHH WP HEGRE A 22 H 22 5 4966
H, ABt- AP - SETHEA48 HAH 5 3523 0 &,
WPTHRCRE & ARE - AP - SECHEE 12, AT
SHEIO@EAT) N 57— a YFIHE D 1 2
AREOENL 10EREOHEFETIRALLSGEN
Tz, R IEPTRER A I BV IR ER 1
b % 51 4T, Ak - AB - SECEICBW
TEHEN#ELIIRDLEL1BATH Y, @k
BEE ABE - AP - EEHEE DICENESOHITO
LTHoT.

= — AT, B ISPk IC BT
EAE R 83 44, WINE 83 %, B, HHER
fiE, PIMERE 33 & L% 5o, EEOER
AETHENE o7 A - AFF - REEHRICE
WCHIBHRRE, BIE 134, (OEA 10 4,
B9 B AL E S, BETHEGRE & RIS
DEBEETLEDN S o7, SMEEOFH®
BTSRRI S D 84, FIMZL 136

JJpn Health Sci  Vol.27 No.1 2024

29




x®2

WBATHRIGRE & ABR - AFT - ECHOEM4

LSBT ERE (n=172) EFEEEE (n = 144) ABE - AFR - SRR
451 Bk 56 43 (76.8) 13 (23.2)
g3 116 101 (87.1) 15 (12.9)
F# (R) 82.0 (52-98) 81.5 (52-98) 85.5 (71-97)
FIFEB% () 667.0 (22-4966) 695.5 (22-4966) 554.0 (48-3523)
NEE n (%) EXEA 54 51 (94.4) 3 (5.6)
EXER?2 37 33 (89.2) 4 (10.5)
ENEA 49 36 (73.5) 13 (26.5)
ENE2 20 15 (75.0) 5 (25.0)
BNES 7 4 (57.1) 3 (42.9)
ENE4 5 (100.0) 0 (0.0)
ENES 0 0 (0.0) 0 (0.0)
ZHE n (%) SiE 96 83 (86.5) 13 (13.5)
YEFRIR 27 19 (70.4) 8 (29.6)
BhER 9 5 (55.6) 4 (44.4)
HEERER 97 84 (86.6) 13 (13.4)
i 42 33 (78.6) 9 (21.4)
EAARRAE 38 33 (86.8) 5 (13.2)
DRE 38 28 (73.7) 10 (26.3)
EANEEN S 6 5 (83.3) 1 (16.7)
R ERE 39 33 (84.5) 6 (15.4)
BNk - fRAkE 32 26 (81.3) 6 (18.7)
RHE 15 12 (80.0) 3 (20.0)
BUHEY 8 6 (75.0) 2 (25.0)
AR EER 19 15 (78.9) 4 (21.1)
SRIEE n (%) FEAHY 14 8 (57.1) 6 (42.9)
FALL 158 136 (86.1) 22 (13.9)
SENE n (%) FIEBY 57 45 (78.9) 12 (21.1)
FIEAEL 115 99 (86.1) 16 (13.9)
HEER n (%) Bt 43 37 (86.0) 6 (24.0)
KIFD H i 57 48 (84.2) 9 (15.8)
HERIBOFHHE 37 32 (84.5) 5 (15.5)
S il 21 17 (81.0) 4 (19.0)
Z Dfthittas 14 10 (71.4) 4 (28.6)

&, ABE - AT - BETEIFHS Y 64, FIH
mlL22%L, WATHRGEREE AR - AT - SETTHE
EBIWTHHD Y LW R LS h o7
= — X T, BN H O BT
MEBEEAFI S 0 45 %4, FIFZ L 99 4T, Akt -
AT - FECHDSFHS Y 12%, FIHZL 16% &
SEATREGCAE & ABE - AP - SECHEE DICHIAHB D
L ORI R LA H o 7o, Wi ik
2BV TR AT 48 54, HpR 37 %205 1
Lz &, ABE - AP - JETEICB W TRIFED A
ity 9 4, BUAREGRT 6 BS R A HoHTBY), &
FrikBERE & ABE - ABT - JETCHE & 12 H i o Adit
i & BRI 5% o 72

3. BATHRGEEE & ART - AFR - FETEOLEE
(& 3)

EAREHROMF EFHB L, EFE=— OB
ZHE, M= — XN EOFHOEE L E
g ORI DE POV, TG & A
Bt - A - BRI CHEEEZ RO Lo 72,
MM CHESZ RO ZHB L, EAREHROE
W NEEOREEE, FERE=— XOFMEEDF]
FAOBFETH > 72, AF fw 13 8 P fk f5e £ 25 81.5
(52-98) % T ABE - AT - SETHEDS 85.5(71-97)
L, ABE - AT - FETCHED AN AT kR &
EHTH o7 (p = 0.047). NEEOFEIEE TI,
BB AT KR AT 84 44 (92.3%) TARE - A

HErFEE Vol27 No.dl 2024




3 EATMEIE & AR - AFT - SETCEOLEE

SEPHAERY (n = 144)

ARR - AFR - ETHEE (h=28) p

HE n (%) Bk 43 (76.8) 13 (23.2) 0.087
itk 101 (87.1) 15 (12.9)

% ®? 81.5 (52-98) 85.5 (71-97) 0.047

fAEH (B)? 695.5 (22-4966) 554 (48-3523) 0.896

NEEDEEE n (%) EXE 84 (92.3) 7 (7.7) 0.005
BENE 51 (73.1) 18 (26.9)
- EENE 9 (75.0) (25.0)

PHERE (E)? 2 (1-6) 3 (1-7) 0.192

SEEZOFEOEE n (%) FIHHY 8 (57.1) 6 (42.9) 0.013
FIRAE L 136 (86.1) 22 (13.9)

SENEOFHENDEE n (%)  FlHHY 45 (78.9) 12 (21.1) 0.490
FIR%E L 99 (86.1) 16 (13.9)

SREDOAEIEDL n (%) SEE O R 85 (85.0) 15 (15.0) 0.592
FEEhE O A 59 (81.4) 13 (18.6)

a) Mann-Whitney @ U #i5E, ZOftid y* HisE b L < i Fisher O E#H::, p<0.05

Fr- BB T8 (7.7%) THDHOIIxT L, B
ML EAT R B 251 44 (73.1%) TARE - A
A - JETCHEDS 18 44 (26.9%), ' - HEE A 13
FTREREREDS 9 44 (75.0%) T ABE - AFT - FETCHEDS
34(25.0%) &, NEEOEFEEOGAICFED &
A7z (p = 0.005). FEiE=— XD E#EDF
HoBFE<TIE, FHD D IEHEITREBRE 28 4
(57.1%) T AR« AFT - FETHEAT6 44(42.9%),
FIUH 2 UL EETHERLRE A 136 44 (86.1% ) T ABE -
AT - FECHEDS 22 44 (13.9%) &, 3I%E # 0 F)
HOBED AR 232072 (p = 0.013).

IV Z%

AWZEDMER LY, BT NEY T—3 3 VF
BEDH HABE - AR - BT D FIHZHIEL
7B, M 2k T & 2B IR T LY EE T,
IV NEENEETHLZ EIREN. Tz,
BE=—-ZADHLEZNAR - AFr - LIS L Dl
FroNE)F—3 a3 »oFffEHIE LR Vilh
BEHRENT.

EARFERIZOWT, EHOFRO A E A b &,
TATHEGERE L 52 5 98 RE TTH L DIIxf L
T, ABE - AFT - ECHIE 7105 97 ETT
Hotz. ABE - A - JETHEC 50 BEAt, 60 ARt
BHROLNZNZ s, ABE - AFT - B2 LD
FAZ R IE LB IZERmE 70U EE EimThd
LD THELEEZ NS, NEEOEE

JED G A & A D &, BLICHE T 58 A Ak A 23
92.3% % i5®, ABE - AFT - SETHEZ 7.7% 12 &
EELDIH LT, BEAECILEITRERE AN
HDLEEIET731% LT L, ABE - AP - BT
BN LD LEED269% LB hoT\wz e
EENEDBRENGE L R T, 8k
75.0%, ABE - AHr - JECHEIL 25.0% TH D, i
EREOEIEEDSEIT ) SARE - AFT - FETTIC &

DHAZHRIET W ERESEHCEEZ HNL.

= — X2V, BMARBIIEERDT
SEEOFHOERIIET RO, SMEE
R — A DHLEOFELXHEETLZ LT
ZWE LT, FEETOEBHLEZ LEET S
HHRERPOr 72 LT LT L HANIR

L, HLEICHRL CHELMISREEHT 5 D
DEENTVDEY oz brb, Ak - AR -
I W AHZ IR L22EI2E, @IS TER
EIZREBOBHFRREHRNILE E T2, B
TR RIS L B BERILE & 21 T BRI
HHEEZZOND.

N#E=— 22D, FMNEOF O L
MR & b 12, WETHEETEE & ARE - AFT - SET
HEOMIZETRBOLR o7, 2O L6, @
Froney)s—3a YFIREICBTAAR - A
T - SEED A N2 b OFEICES— X0 2L
ZIVwEEZLND.

EIRYNEY F— g YRIBAENAR - AT -

JJpn Health Sci  Vol.27 No.1 2024

31




FETIC L ) R ARG C & 2 < R W REED D %
O EET A1, Fils, NiEE, HiMEED
FHOBFEEL Vo THB 2 HERT 208N DL &
EzobNb, Z0HL, EEICEL TIZEETY
NEY) TF—=Taryofijlo) ey r—a T
AT B ENTETH L. BAMIZIE, HEEHE
ANDT T —FREEHANDOT Tu—F, BLY
KGR FERT 52 L THEERHETLIE
WROONG, T2, @YY T art
S EEL AT A FAZICE L TiE, @ty
) 7r—2ar EMEEIIBWT, FIHFEOR
BRERLEENEROREBICOWTCERET L Z &
BEETHLH. @) N 7= 3 VIEEN
HEAEEXZTCVLEEEZNRIZ, UNE) T —
Ta rOEBRIZN TN L D fRERRICERT 2
CERHBE LN TF—T gy A—TU R
YINMEREHLY, UNEYTF—a vk —
VAV MIBEOBEEMFIZINE) T a v
HOBMEYSH Y, TOSEIAN, RiE Fr7V
A=V v —, UNEYTF—Ta YEMKRISMZ,
U RRMICHED L EOM THRILET LI L
EENTWAEY, YnEYF—Yarvi—7
AV MR EBETOELERILE 2 TREE T
% b D7D, FEBEOEERITEEDOFHER O
MTHhr?. Lt VNE)F—var<h—
VAV MNEEREBICEEL, SINE#EEY O,
-V RARMICED L ETOEDOETL W BRE
WHEETHIEDRKDOONS.
KRIFFRORTL, Wi Mk 1 e TEML
727 TH ) Rk R O—IbIZTEZW2 & T
HbH. T, WEEBIEFINE)F—Ya v
DODHFEHBTHHLTWAIERPSBIRLZ2D D
THY, T—FRELEHIZTH A v Mddo
b0, HHBEROZLEOMRIFIIAT 55T
otz HGBREEHINE) T—T 3 Y FIHEE
R E L7t MO RS LI TH Y,
AT H I REECH Y N ) T— 23 v
flio72b D723 TR, BHIUNEYT—a v
MED S DEMET T HLEND L.

L Lads s, ARWFgeiddEi oL imiE oM
Eem XY, HEEGEOBHILEZED S Z L
DEETH BBEFTYNEY) F— a3 VBT A,

ABE - AT - FECOBUK & £ O o— B % {E48
L7:ZEIlBEPHHEERD.

WE ORI AEERTHICH-0, FEICTH
FIEHE T LERENFKES#ES— Y2 X
TANKEDAY v T OERIEH - LT T

X
1) BAGEE @ HARONERBEHIE IO W T EAS]
B4 %M/, 2016. https://www.mhlw.go.jp/eng-
lish/policy/care-welfare/care-welfare-elderly/dl/1t-
cisi_j.pdf (20234510 3 09 H 7 7 & AT BE)
2) EEFHE  E@HYNEYEY) F—2a O
B - F#EIZ OV T 193 AL PR — A BT
#5Fk4:, 2020. https://www.mhlw.go.jp/con-
tent/12300000,/000695025.pdf (2023410 H 09 H 7
7 & AT HE
TR, A7, BREAE BT NI
BB b L —= v T oA, R,
31(1): 53-56, 2016.

4) RS, DR, RAO»%, i /i pam
Fr)NEYF—3 3y 0EBM AL 5576
DFXEEHZE AL, Japanese Journal of Health Promo-
tion and Physical Therapy, 8(1): 23-27, 2018.

5) Akzk 3, NIVESE, SoREE, b @) e 7 —
Ta R 2FEMAM LA EOBRITRET) & TV
7 1) DR AL — R BT 7 —. B,
43(4): 315-322, 2016.

6) WiEHE, BRE— FWIHZET, G M 36
EH#AT—a e fHL WL EEEMNESE
BHOABE - APTICH 22N, HALRR, 49(10):
1107-1116, 2002.

7) KIBR, BOERHER, BUES, =OAsE, M 35R
YNEY F =3 a YRIHE BT ARG
THEST HHERK. HEERE 49:214-221, 2012.

8) WML, EWINHE, B#E, HEEf i fEE
AR ENE G ONEREE 2 O NI EMGTE, A
Be, AR AR X7 oE HEERE 47
462-467, 2010.

9) Ak, ST, EEEE  BEEENESREO
BT ORI e S 2 HH, BEESFH
£, 31(3): 359-365, 2009.

10) #EEPEAVL @ A m i d OB AETE RGBT 5
R L 7T ofE, HAREER SRR, 27(2):

3

=

HErFEE Vol27 No.dl 2024




43-52, 2007.

11) EATWE B E A S REE RS ER
B4 (%18210), 2020. https://www.mhlw.go.jp/
content/12300000/000661085.pdf(2023 4 10 H 09 H
7 7 & AT HE)

12) JEAESEA © SR ORI AGAE. 4514210
IR — AR A B 0 FE &, 2017, https://www.
mhlw.go.jp/file/05-Shingikai-12601000-Seisakutou-
katsukan-Sanjikanshitsu_Shakaihoshoutan-
tou/0000170289.pdf (2023410 H 13 H 7 7 & A W[ fig
13) $ARE—, BIRBUK @ EEER. a0k, 57(10):
2534-2536, 2008.

14) EAG7EA © 2022 (41 4) 4F B R A S FEGE T A OB
L, 2022. https://www.mhlw.go.jp/toukei/saikin/
hw/k-tyosa/k-tyosa22/dl/14.pdf (2023 4E 10 H 09 H
T 7 AT

15) JEA T4 - BATONERBERI O A, hitps://
www.mhlw.go.jp/file/06-Seisakujouhou-
12600000-Seisakutoukatsukan/0000061865.pdf
(20234E10 H 13 A 7 7 £ AT HE)

16) EAEGEA @ FERE#EE Nk — A0 EFLFICD
W C. https://www.mhlw.go.jp/file/05-Shingikai-
12301000-Roukenkyoku-Soumuka/0000064525.pdf
(2023410 A 13H 7 7 & AT HE)

17) RJIAEZ, @ehsl, siAser, i S ics

18)

19)

20)

21)

22)

RN 77—y —LHET ARG EROES M
E L iak kMg, H AR ELMEE, 3(2): 35-
40, 2020.

BAMEE, EHEF, FIER: PLuEmcsi s
i E T OTEEERIIST LT K— DR 2
TR — CXOFHOEN 25— HE
REE, 52(1): 80-89, 2003.

HEEEE MED 2 W IdEE T Tl 572
HRE—THE N7 7TV % @ Lo B R — BERME
SRR, 24(11):1117-1123, 2013

REAADZ  MERICBIT B MEEDLE.
Dokkyo Journal of Medical Sciences, 40(3): 241-247,
2013.

JEESEHE )N T =gy~ rk—I XD
IR T AERNREZEZ FIETIT) HNEY
T — 3 3 v AP O HF BTN K OB o $
NI DWW, https://www.mhlw.go.jp/file/06-Sei-
sakujouhou-12300000-Roukenkyoku,/0000199137.pdf
(20234211 H 20 H 7 7 & AW g

JEA5 @)% Y N ) F—Ya v AR
W 5 i 2 A ARG 1 o0 Fh 4 (F5 219 101) B 413, 2023
. https://www.mhlw.go.jp/con-
tent/12300000/001119143.pdf (2023 45 11 H 20 H
7 7 & AThE)

JJpn Health Sci  Vol.27 No.1 2024

33




Abstract

Purpose: To clarify the characteristics of older adults in whom adult day care centers was
discontinued due to hospitalization, institutionalization, or death, based on age, sex, care
level, and medical and care needs.

Methods: There were 2 groups of older adults: 144 who had continued adult day care centers
for 1 year (Group 1) and 28 who had discontinued it within 1 year due to hospitalization,
institutionalization, or death (Group 2). We compared basic information (age, sex, care level),
medical needs (total number of diagnoses, home-visit nursing service use/disuse), and care
needs (home-visit care service use/disuse, elderly-only/other types of household) between
the groups using the Chi-square test or the Mann-Whitney test.

Results: Group 2 was older, required higher levels of care, and had more home-visit nursing
service users than Group 1.

Conclusion: Older adults who discontinue adult day care centers within 1 year due to
hospitalization, institutionalization, or death may be characterized by being older, requiring a
higher level of care, and having medical needs.

Key words : adult day care, hospitalization, institutionalization, death

(2023 4 7 H 16 HEfZA)
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Transcutaneous electrical nerve stimulation in a patient with
posterior pusher behavior: a case report

AHFAHL, KA AN S, b EsE !

Koki Nagai'?, Kazu Amimoto®, Yumi Ikeda’

ABSTRACT

Background: Conventional pusher behavior is pushing on the frontal plane. Clinically, poste-
rior pusher behavior is also observed. Posterior pusher behavior is caused by a mispercep-
tion of verticality. Verticality has been shown to be associated with vestibular function, and
stimulation of the posterior neck muscles has been reported to facilitate vestibular function.
This case study reports that the application of transcutaneous electrical nerve stimulation
(TENS) to the posterior neck muscle on the paralyzed side of a stroke patient who exhibited
posterior pusher behavior.

Case: The patient was a woman in her 67 who exhibited posterior pusher behavior after cere-
bral infarction of the left middle cerebral artery. Right-sided hemiplegia was mild, the patient
marked backward resistance when attempting posture correction toward the forward direc-
tion. The backward disequilibrium scale (BDS) was used to evaluate the patient's posterior
pusher behavior. The first BDS was 10 points. The intervention period for TENS (period B)
was 2 weeks, and the baseline period (period A) was also 2 weeks, with an alternative design.
During this time, a before and after evaluation was performed. In period A, normal physical
therapy was used, and in period B, the same physical therapy as in period A was performed
while applying TENS to the paralyzed neck. As a result, BDS was unchanged by 10 points af-
ter the Al period and changed to 3 points after the B1 period. After the A2 period, the BDS
score worsened to 5 points, and after the B2 period, it improved to 3 points.

Discussion: TENS in the posterior neck muscles can stimulate the insular cortex. It has also
been reported that stimulation of the insular cortex can improve vestibular function. There-
fore, we thought that TENS to the posterior neck in this case stimulated the insular cortex
and might reduce the posterior pusher behavior.

F —T"J— I ! posterior pusher behavior, transcutaneous electrical nerve stimulation, posteri-

or neck, case report
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I INTRODUCTION

Pusher behavior is characterized by leaning to-
ward the paralyzed side of the body in any posture
using the non-paralyzed upper and lower limbs to
push off the floor or seat while resisting assistance
from others who attempt to correct the posture.”
Lateral pusher behavior has been reported to be
caused by lesions in the posterior thalamus and is
due to disconnections between the thalamus and
the parietal lobe.? It has been shown that involve-
ment of the posterior limb of the internal capsule
often causes severe paralysis.? Regarding the pa-
thology of pusher behavior, Karnath et al.¥ showed
that the subjective postural vertical (SPV) with
eyes closed was deviated by 17.9° toward the non-
paralyzed side on the frontal plane. Since the SPV
was normal when the eyes were opened, it was
suggested that the patient perceived this gap and
resisted against correction.

On the other hand, in recent years, there have
been reports on posterior pusher behavior.>” In
posterior pusher behavior, the muscle tone of the
extremities was hypertonic, and patients pushed
backward with the lower limbs and trunk, making
it difficult to maintain a sitting position. In addition,
even in a standing position, the patient's trunk was
hyperextended, and they could not stand without
assistance. Similar to lateral pushing, the trunk hy-
perextension is even stronger as it resists against
postural correction. The responsible lesions in-
clude disruption of subcortical and frontal lobe
connections and periventricular lesions, which are
distinct from posterior pusher behavior.>® There is
little damage to the corticospinal tract, so motor
paralysis is mild. Pathologically, it is thought to be
caused by a posterior deviation of the SPV in the
sagittal plane.”

Lateral and posterior pusher behaviors are
thought to be caused by vertical deviations in the
frontal or sagittal plane.*” It has been reported
that verticality is related to vestibular function,'”
and it is speculated that facilitation of vestibular

function is effective. The posterior insular cortex is
part of the cortico-vestibular network and plays a
role in the integration of visual and vestibular stim-
uli.’? Frangos et al.'? analyzed brain activity by
functional magnetic resonance imaging (f-MRI)
when noninvasive vagus nerve stimulation was ap-
plied to the cervical vagus nerve area in healthy
participants, and noted that the primary sensory
cortex and the insular cortex were activated. Fur-
thermore, Bottini et al.'¥ stimulated the vestibular
from the neck, the insular cortex was activated on
both sides, and the hemisphere contralateral to the
stimulated side was twice as large as the ipsilateral
hemisphere. These findings suggest that muscle
stimulation of the neck promotes vestibular func-
tion, with particularly strong activation of the con-
tralateral hemisphere. In fact, Jamal et al.'¥ clari-
fied that dynamic balance was improved by
applying vibration stimulation to the neck muscles
on the paralyzed side. They also note that the ves-
tibular system directly connects with the neck
muscles and plays a specific role in postural con-

Y Therefore, it is believed that neck muscle

trol.
stimulation promotes vestibular function and con-
tributes to improving postural disorders caused by
pusher behavior.

Fukata et al.™® reported a case of posterior push-
er behavior and stated that sit-to-stand exercises
were effective for rehabilitation. However, the ef-
fectiveness of stimulation to the posterior neck in
patients with posterior pusher behavior remains
unknown. In this case report, we performed trans-
cutaneous electrical nerve stimulation (TENS) on
the posterior neck of a patient exhibiting posterior
pusher behavior. As a result, we obtained an im-
provement in the posterior pusher behavior, which
is reported below.

I Methods

Participant

The patient was a right-handed woman in her 67
who was admitted to an acute care hospital for a
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Figure 1. Fluid-attenuated inversion recovery image of the brain on the day of onset.

transient ischemic attack on day 0, and she devel-
oped a stroke in the left middle cerebral artery
(MCA) region 7 days later. The patient was admit-
ted to the convalescence ward on day 34. Upon ad-
mission to the convalescence ward, her conscious
state was assessed as I-3 on the Japan coma scale
(JCS),'® with mild clouding. Brunnstrom recovery
stage (BRS)!” was stage V in the upper extremi-
ties, fingers, and lower extremities. Modified Ash-
worth Scale was 1+ at rest, mild hypertonia, range
of motion for right ankle dorsiflexion was 0 de-
grees. The patients showed negative pathological
reflexes, and total aphasia with impaired compre-
hension and expressive aspects. MRI with fluid-at-
tenuated inversion recovery sequences of the left
MCA infarction on the day of onset are shown in
Figure 1. The infarct foci extended from the left
parafoveal corona to the caudate nucleus and puta-
men and anteriorly to the insular cortex. The pa-
tient had a history of a previous infarction of the
right anterior cerebral artery.

This study was conducted following the tenets of
the Declaration of Helsinki. After details of this
case study were fully explained both in writing and
orally to the patient and her legal representative,
informed consent was obtained. The study was car-
ried out with the consent of the ethical review com-
mittee of the institution to which the first author is
affiliated, stating that no ethical review was re-
quired.

Assessment

Backward Disequilibrium Scale

The Backward Disequilibrium Scale (BDS), an
assessment of posterior pusher behavior, was used
to assess posterior pusher behavior."® The BDS is
a highly reliable assessment scale for backward
disequilibrium (BD) that consists of five items: 1)
sitting, 2) standing with eyes open, 3) standing
with eyes closed, 4) standing up from a seated po-
sition, and 5) sitting from a standing position. The
BDS included scoring on a scale from 0 to 3 points:
no BD = 0; mild BD that does not interfere with
task performance = 1; moderate or intermittent BD
in which the patient can perform tasks without as-
sistance, although with slight task performance in-
terference = 2; and severe BD that comprises the
patient's ability to perform the task = 3. The BDS
score ranges from 0 to 3, with higher total scores
indicating greater backward instability. Regarding
severity, a BDS score of 2 or less is classified as no
BD; a score of 3-7 is classified as moderate BD;
and a score of 8 or more is classified as severe BD.

Neurological and neuropsychological

assessments

Neurological and neuropsychological assess-
ments were performed four times between days 56
and 113. Consciousness was assessed using the
JCS.'® In addition, the BRS was used to assess mo-
tor function related to hemiplegia.'” Superficial
and deep sensations in the lower limb were as-
sessed using monofilaments on a five-point scale
indicating normal, mild dullness, moderate dull-
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A1 (Day 57-70)

B1 (Day 71-84)

A2 (Day 85-98)

B2 (Day 99-112)

!

I

!

I

!

Day 56 Day 71 Day 85 Day 99 Day 113
BRS SCP SCP SCP BRS
Sensory BLS BLS BLS Sensory
SCP BDS BDS BDS SCP
BLS BLS
BDS BDS
FIM FIM
TMT-A, B TMT-A, B

Figure 2. Intervention protocol.
Al, period Al; A2, period A2; B1, period B1; B2, period B2; BDS, Backward Disequilibrium Scale; BLS, Burke Lateropul-
sion Scale; BRS, Brunnstrom Recovery Stage; FIM, Functional Independence Measure; SCP, Scale for Contraversive Push-

ing; TMT, Trail Making Test.

ness, severe dullness, or loss of sensation.’” We
used the scale for contraversive pushing (SCP)*”
and the burke lateropulsion scale (BLS)?" to assess
pusher behavior. Although SCP and BLS evaluate
lateral pusher behavior, we applied these assess-
ments to this case who exhibited not only back-
ward pushing but also lateral pushing. The func-
tional independence measure (FIM) was used to
assess and evaluate activities of daily living (ADL)
performance.?” The trail making test (TMT) parts
A and B were used to assess attention function,”
and the mini-mental state examination (MMSE)*
was used to assess cognitive function.

Intervention protocol

An A-B-A-B alternative design was used for 2
weeks during each period (Figure 2). Period A
was the usual intervention, during which range of
motion exercises, muscle strengthening exercises,
standing, sitting, walking, and toileting exercises
were performed. For sham stimulation, TENS was
applied to the trapezius upper fibers on the para-
lyzed side for several seconds during period A, and
the stimulation was immediately removed. Period
B was the TENS intervention, in which the same

Figure 3. Electrode attachment position for TENS.
TENS,; transcutaneous electrical nerve stimulation

physical therapy as period A was performed while
applying TENS to the trapezius upper fibers (Fig-
ure 3). Based on the report by Bottini et al.,”®
TENS was performed on the trapezius muscle up-
per fibers on the paralyzed side to stimulate the in-

sular cortex in both hemispheres. TENS was es-
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Table 1. Evaluation of posterior pusher behavior.

Initial After A1 After B1 After A2 After B2
(Day 56) (Day 71) (Day 85) (Day 99) (Day 113)
Posture 0 0 0.25 0.25 0.25
SCP Abduction and extension 2 2 0.5 0.5 0
(points) Resistance to correction 2 2 1 1 1
Total 4 4 1.75 1.75 1.25
Rolling over from the supine position 0 0 0 0 0
Sitting posture 2 2 0 0 0
BLS Standing posture 2 2 0 1 1
(points) Transfer 2 2 1 1 0
Gait 3 3 2 2 1
Total 9 9 3 4 2
Sitting 2 2 0 0 0
Standing with eyes open 2 2 1 1 1
BDS Standing with eyes closed 2 2 1 1 1
(points) Sit-to-stand 3 3 1 2 1
Stand-to-sit 1 1 0 1 0
Total 10 10 3 5 3

SCP, scale for contraversive pushing; BLS, burke lateropulsion scale; BDS, backward disequilibrium scale

tablished using an electrical stimulator (Espage,
Ito Ultrashort Wave Co., Ltd., Tokyo, Japan), with
a frequency of 100 Hz, a pulse width of 200 ps, and
an intensity above the sensory threshold and be-
low the motor threshold based on the report by
Pérennou et al.?® TENS was performed for 20-40
minutes per day. The intervention was performed
from days 57-70 in period Al, days 71-84 in period
B1, days 85-98 in period A2, and days 99-112 in
period B2. Assessments were performed before
and after each period.

I Outcome

Neurological and neuropsychological evalua-
tions of the Al phase were performed at 56 days
from the onset. At this time, BRS of the lower limbs
was V, JCS was I-3, and the patient had mild right
hemiparesis. During passive right ankle joint dorsi-
flexion in the supine position, strong resistance
movements due to plantar flexion of the ankle joint
were observed. The patient could not speak owing
to her severe aphasia, although she could accept
instructions using simple gestures and imitation.
Therefore, the sensory testing results were diffi-
cult to assess, as were the MMSE and TMT scores.

She also exhibited scores of 13/91 and 5/35 on the
motor and cognitive items of the FIM, respectively.
Therefore, all ADL required full assistance. The
SCP, BLS, and BDS scores at each assessment date
are shown in Table 1.

At the start of the Al phase, the patient showed
severe BD with an SCP score of 4, a BLS score of 9,
and a BDS score of 10. As a result, marked back-
ward trunk hyperextension was observed while
sitting, standing, and walking, and the patient re-
quired assistance. When attempts were made to
correct the backward leaning posture by pushing
the patient forward, strong backward resistance
was observed. At the end of the Al phase (begin-
ning of the B1 phase, 71 days after onset), no
changes in SCP, BLS, and BDS scores were ob-
served. At the end of the B1 phase (beginning of
the A2 phase at 85 days after onset), the patient's
SCP score improved to 1.75, BLS score was 3, and
BDS score was 3. Although the existing BD was
classified as mild BD, she was able to maintain a
seated position. The patient required mild assis-
tance when standing up owing to BD; however, she
was able to walk without assistance for approxi-
mately 5 meters with supervision. At the end of the
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After A1
(Day 71)

Initial
(Day 56)

After B1
(Day 85)

—

After B2
(Day 113)

(Day 99)

Figure 4. Changes in gait over time.

A2 phase (start of the B2 phase at 99 days after on-
set), the SCP score was 1.75, the BLS score was 4,
and the BDS score was 5. From the end of the B1
phase, there was no change in BD, and the patient
began walking using a walker in the ward with su-
pervision.

At the end of the B2 phase (113 days after on-
set), the patient's SCP score was 1.25, BLS score
was 2, and BDS score was 3, indicating an improve-
ment from the end of the A2 phase. The patient
was able to maintain a standing position and to
walk for 50 meters with supervision. Additionally,
the patient could be guided to the toilet by the
nursing staff and showed an improvement in ADL
performance. Furthermore, the FIM scores
showed improvement, achieving 39/91 points for
motor items and 15/35 points for cognitive items.
The patient's walking posture over time is present-
ed in Figure 4.

IV DISCUSSION

This case study is the first to examine the effects
of TENS on the posterior neck in a patient with
posterior pusher behavior. In a stroke patient who
had difficulty walking due to posterior pusher be-
havior, we implemented a therapeutic approach
that involved standing and walking exercises while
simultaneously administering TENS to the posteri-
or neck. As a result, the posterior pusher behavior

was reduced and walking became possible.

This case presented with mild right hemiparesis
and severe aphasia due to a left MCA cerebral in-
farction. In addition, there was strong backward
resistance when trying to overextend the trunk
backward while sitting or standing, as well as resis-
tance to corrective postural adjustments. It was
thought that the left MCA infarction caused the pa-
tient's posterior pusher behavior due to damage of
the left coronary radiata, caudate nucleus, puta-
men, and anterior insular cortex. Indeed, the lesion
for posterior pusher behavior is a disturbance of
the subcortical-frontal lobe connection®® In our
case, the caudate nucleus and putamen located
around the third ventricle were infarcted, and it is
thought that the connection between the subcortex
and the frontal lobe was disturbed. This patient
had a BDS score of 10 at the initial evaluation and
was considered to have exhibited severe posterior
pusher behavior.'” Consequently, it is believed that
the backward bias of the SPV led to misperception
of verticality, resulting in excessive backward
trunk extension during sitting, standing, and walk-
ing and resistance to correction.

In contrast to previously reported pusher behav-
ior in the frontal plane, which is associated with se-
vere motor paralysis,” posterior pusher behavior
has been documented to exhibit milder motor pa-
ralysis.>® In cases of posterior pusher behavior, the
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upper and lower limbs on the non-paralyzed side
tend to lean toward the paralyzed side, while the
paralyzed upper and lower limbs in some other
cases retain some degree of mobility.>*® Addition-
ally, these limbs may exhibit hypertonicity and hy-
perextension backward.” In our case, there was
marked resistance to dorsiflexion of the paralyzed
ankle during passive movement. We hypothesized
that this resistance could be triggered by stretch-
ing of the triceps surae muscle on the paralyzed
side and can contribute to the backward resistance
observed in the sitting or standing position.

One reason why TENS improved the patient
with posterior pusher behavior is that stimulation
of the posterior neck facilitates the vestibular func-
tion. There is a direct connection between neck
muscles and vestibular function,'® and it has been
reported that body verticality and vestibular func-
tion are related.!” In addition, the posterior insula
is part of the corticovestibular network and plays a
role in the integration of visual and vestibular stim-
uli.'” Furthermore, Frangos et al.'? analyzed brain
activity using functional magnetic resonance imag-
ing when noninvasive vagus nerve stimulation was
applied to the cervical vagus nerve area in healthy
participants, noting that the primary sensory cor-
tex and the insular cortex were activated. Bottini et

9 stimulated the vestibular from the neck, the

al.
insular cortex was activated on both sides, and the
hemisphere contralateral to the stimulated side
was twice as large as the ipsilateral hemisphere.
These findings suggest that muscle stimulation of
the neck promotes vestibular function, with partic-
ularly strong activation of the contralateral hemi-
sphere. Therefore, we thought that stimulating the
neck muscles would activate the insular cortex and
improve vestibular function. In addition, pusher be-
havior interventions have demonstrated the impor-
tance of targeting strategies that reshape the inter-
nal model of verticality. Therefore, it is considered
necessary to repeat the movement while perceiv-
ing verticality. The repeated utilization of TENS,

along with standing and walking exercises, we be-
lieved to reconstruct the internal model of vertical-
ity, ultimately leading to an improvement in poste-
rior pusher behavior.

In period A2, BDS and BLS were slightly worse
than in period B1. However, there was a significant
improvement compared to period Al, and it was
considered that the TENS performed during peri-
od B1 had a lasting effect.

In conclusion, TENS to the paralyzed posterior
neck muscles improved lateral pusher behavior
and may have reduced the posterior pushing
caused by posterior pusher behavior. This case re-
port can contribute to the understanding of the un-
derlying pathology and intervention strategies for
this uncommon condition. Further research is war-
ranted to establish the efficacy of TENS as a stan-
dard intervention for patients with posterior pusher
behavior.

Limitations

Posterior pusher behavior is defined as a postur-
al imbalance caused by fear of falling forward and
a biased center of gravity in the sitting or standing
position.” However, because this patient presented
with severe aphasia, the fear of falling could not be
evaluated. Additionally, as the SPV evaluation had
not been conducted specifically on the paralyzed
side, it cannot be definitively concluded that the ap-
plication of TENS to the paralyzed side of the neck
directly influenced the SPV and resulted in an im-
provement in posterior pusher behavior. In this
case report, evaluations were performed at the be-
ginning and end of each period. Therefore, since
no analysis has been performed, coincidence can-
not be ruled out. In the future, we will add a con-
trol group and clarify the effect of TENS on the
neck muscles on posterior pusher behavior.
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