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Simulation-based Evaluation of Thermal Sensor Locations for

Detecting In-door Wheelchair User Falls in Restrooms
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Abstract :

The toilet room is one of the places where falls are most likely to occur, however, the high
degree of privacy makes it difficult to implement a system that detects and reports falls.
On the other hand, thermal images can be used to detect the human body, but since
details such as the face cannot be distinguished, there is a high potential for application
in such environments. This study, it was investigated the difference in detection accuracy
of the fall detection system using a thermal image sensor depending on the location of the
sensor in a toilet room, assuming a wheelchair user. The sensors were installed at four
locations with different orientations and heights in the room, and the typical defecating
behavior and fall postures using a wheelchair were recorded for eight healthy adult
subjects. As a result, the highest discrimination rate was observed for the wheelchair-
bound subject when the sensor was installed in the frontal direction and at a height close
to the ceiling, while the lowest discrimination rate was observed at a lower position, even
in the frontal direction. These results suggest that the installation position of the sensor
does not simply depend on the direction and height of the imaging, it must be determined
by considering the environment in the toilet room and the expected fall situation, such as
whether the subject's whole body in a falling posture is within the imaging range.

[Key words]Thermal image, Fall detection, Toilet, Wheelchair, Monitoring
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fER BB R, SRR, SRR, SR, BRI R, mERICH R
SO, REERHAE, BRERDE S X OIRREM R NG I CFEESRO bz, £
7o ELLBYE & BRI o [z B B P A R 2 A B SRR S 7,
fEsm: BETHEEICL) 7I4 22 MABIE S, FEHIANOMERIBEMN L. #HYZLo
ELBEIRIIRE Lz FOBNE & 0 BILR TR o> 1t BE i P 4 BE ASBE 53 2 W] fe itk 7S

Holz

[F—7—K] BEFeR, ELOBE, 771 A b

1. [FUBHIC

DOENZ BT B P2 (cerebral vascular acci-
dent DT, CVA) DR BHEHAHY 111 17 5,000 A%
W2 THH Y, 2020 O 65 OB ES
GELZOWTHEPSLEII R o2 FEREROE
274 CVA(15.0%) TH 5 2 T D78 CVA
FIHEEE LI E o CTEBEL N READ 1D
TH5bo

CVA TH b £V 03, U - WA TOHERE
DEETH ) P, BEFREAE U S &

1 BEEEANESZRENREY ANEY) 77— 3 Yk
2 BRI KSR B AR AL T I S L R
HehaH 1202842 A 12 H FRIRUER - 2023 4E 4 H 30 H

EEE L. BL R ST A 7o O SR LR 1k
<0 WEIGE TR L, AUfIcED
WRALEATHESE S D Yo CVA IZEET S 4 A ¥
FORERLRPRFEEYRL Y, 200, #H
149 N7 R D P s G R A B U AR b C R 1S
0.9 ~ 3.1°, B HRMERHA LRI 2.1 ~ 2.6°
TEFL TB Y &7 B FRE D AR T D
FLOBHER & WY, R A S o JH A
LT, FEOMDEERE, BT, HiK
T KENT Y ARE R ENBTHNY . R

ABIH 1202349 7 25 H
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BB - R MREIR A D 2 LS L KB
ROEIZ L) TR ELFSTE RWIRET
5% FO0, FREE TR BT BB N
HFEL TB Y R OMEZROEEI1E 17.4 ~
50.1% SO L LT LT3,

CVA B2 MEMH» 6 BEM ) e 7= 3 »
HIIC ABES 5 H 13,2020 £EFE 2BV T
fEf: 28.6 HE SN, [EHY NEY F—2 3
YRR ABEE LA CVA I B W CTIdRREE BT
B - AR OMERRIC X ) . AL AT AR 2
Bt b %\, 2D XD % CVABEDORA. VL
PRFR IR 8 72 BEHA 720 & & F %€ B (knee ankle foot
orthosis LA T KAFO) & W CZAL - #RATHEE %
179 2 L h'd 5. KAFO O3 TR Atk o3+
PHEOETIZE Y By & THIVMRFATE R
WD R EAE—OMIG & 7% ) P KAFO (E 5.
WO IRFE 2 A, BT 2 3383 A 1kaR &
LCGREFEHZED TS, KAFO #8553 5 2
ETVBIRIIC ST 4 — < v AR EET AR ER.
MRBERII RS L CTHAT T 5 2 & THEBEE & [I1E
XELHEEELEEFMEFELTHYLRATY
B W, ZD72 WERHERTA 5 A >~ 2021
128V T KAFO OF AR & . KAFO 255k
HISNEALNT v A DR O A& &2 s, A
BRI BRI NS o~ A DkkRe 2 [ L &85 19,
CAVEEE - EBARIATEE S X 0 HIE R X BRI
MWD T B LI L) EBLBIRENILE LIZEE X
SNbo T MKEBEEREICH L TH KAFO % Hw»
TR % AL CRREM T RIS E § 2 2 & T
EEaY S UNCE il R i | NN L1 o VA TRl N3 11 )
ISEICE 2B Oy PO — LB b L sh
TWwas ", 207286 KAFO 2§52 & TL
IEERES 2 BIE L. K07 914 2 v M al
HHY DL CHRBRREEEICH L COEBTE S
WHEVED D % o

LA L. FERERIME DAL D CVA IR L T,
KAFO OZEEIZBIT A HN N FEOELEE L
BIZEE DT T A A > s~ BN 72 552883 & 7
27 o T v, RiFZEo HIIE, JExtfrEo 7
fix 2L TWwb CVA BEIIx L. KAFO ## 0
A X B ESATR O BOBHE & AT O 7 5
A A2 MIGZBHBOMEEITH) L TH b,

14

2. Hik

2-1 HRTY1>

W7E 791 » 1 KAFO 2% OB 12 X 5 /v A
Wit DR REERIET 572012, MAZETH B
BIBGAE A 72,

2-2 W&

BEERB SRR I L D B SNz ) e
F—3a YIRMIZABE L T A% CVA B
9¥ TR E LT,

BB OEINFEHE L L CEATHRMIC T IR
B WEET, B LCo 3 4B O AR
WRER B & L7ze F7o. BRI E A
T 5B R H 5 m R R E (HE A 2B W
TH L HIBRA D % #5) R iR AR e L LRI
BB, BHEREREHLZMNE LA T 5 H IR
L 720 KAFO O RAE#FZ 1% L Tl fiidh H
KAFO(SY 7 4 v 7% 75 A &t iRl E
TR B g 2 L. KAFO 1E#E 125 L T
X, &AAH KAFO % il L 7z. KAFO 134Tk
FEAE NS e L. IEBIEIR 0° . JE BIEN IR
0° EEDKEE L7z ¥, KAFO 13 KAFO JE%E%
SEAL O O NI ERE . KAFO 355 3747 0 SOl &
#HeEH L7z

2-3 E.OEEE

HIERAH I E OB (7 = vl i, GP
—-6000) 2 fHH L 720 MR AL & U<l FR I A%
TSN AEE T HROMIEIXET O
FIZRL, TNEFHMEE L CIRR LR, £
5 D JEFRE O B X T FE S 00 Hh S AT TS W & [R]
D27 B X ICHE L7220, BEDERE L 72k,
30 PRl oM R, YLETHAE. MR, FEE
TR, AT TR R & E L7z s BE SR
KAFO JE3E75 377, KAFO #7572 & Td
EADWEREZWE L. FEAEIZL ) BEAL
(BB OZRPEL, BOEOEZIET
BT ENTERNOT, fIEME =Nl < R4/
HFEOXEMH LMIEHER &R L2, 2B,
MW AR B, BRSO F RO kgLl % 3R
L7
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2-4 HIEEOT 71 * > M

HERRFEIT I NI AT 2R L. =ZHIZ6E
5E L THE L7ze BRdethid, 7o o
B AT ORBEIEIC—EIL LD L) IIRDOT— T
% HENZISLORLE 2 [EE L, AR Kis+ 0
ST, WEE,S 1L.5m ML TEEL. #HER
N7 L —LNICEGDE L X9 ICHE L7z, £ 72,
Wz L72EEMER L TV AL S 5 720,
FRIE R I EHE B ICIEAE 14 mm O HEOEY — 7 —
2 AL L 2ER E L 7o, RIAEE O Tl
WeBE O R L OB 14 mm OFG~ — 7 — ]
FHEBAZIE, ATBEER. AT W, oA bni b i
FEABEEE RO THE LR DZ, IEL
7z Ny 3 VIZHUY) AR EHRIENT Y 7 b
Imaged CRIEIE N7 #FAERTZEAT) 12 C | AREHERHE &
(B AR B 5. R By A/ bR Bk
(Anterior Superior Iliac Spine LA F. ASIS) ®
FEHEHE 2 45 S0 . B IEEAL A EE (B ATK

X1 BIEEICE T 38k~ —h—BETER
RISEER, FEAE M, oA BRI, GRS R0t
755

SET . BBl ASIE A TR W RS SR | B B AE R
(FEARFM AT BB A4S ASIS % 4% 5SH0)
[ RA Fli N i £ i (B A AS /245 ASIS. B il 2
EEPREEESHE,S90° #EWfE) & L
7222, ISESE KAFO JE3 75 i, KAFO %
BHVHLD 2 1T o 72

2-5 ETEERVERT

KAFO ##4 0 A2 BT 5 BE R, 44 EmE
T TR, EMEER, RO AR, W
ER R ERA R, JHIRERE R, S ER A
JEE L R - SEIRRERN o 5 B I A A 1 0> 2 BE
D % Wilcoxon D5 A IR E 12 TIT -
725

WL, YRR, HIRHE,. FERMEmRE.
HAr e &, fER, R EF A, JIEE
FHAE. B RRER A, RREE - FEREE o R
HiAHE A 22 B L C . #HBE % Spearman JIEAzAHRE
RN THRET L 726

T = Z5HIESPSS Y 7 by T N—=T g v
28.0(IBM #t) Z i L7z, 2 BAEKHEL 5% &
L7z

2-6 fRIERYECE

BEERCE IR OZSR L B, FE. 2o
TEELREO B, Pl SN2 F5E & AT,
LE~NOAHE, EHROAERB L OEAEROTY
POV TTHICEET S22 L2 LR EOET
S LR EEE ) A TER L 2o ARFZE0EH
WZh7zl) ., BRET R mEEE S KRR
20515) & ) AR %1572,

3. ¥R

FERPBEHRIIRNIIR T HROFE LT
68.9 = 10.1 5%, MHlZEMSs &, a4 %, B
EEAT I T 4 4, BNBEZE 5 %4, FEEMITA M
5%, Ml 4 %, FEIED S WEHI LT 82.6 =
34.3 H. T [} ® Fugl-Meyer assessment * (&
24.3 * 7.2 21, HRRENY B ST RERHE 2 04T H
IR 5(4-6) ST dH o 720

BELENHEET OB RIIR 2 1R, BELERE, 4
R, EMNHEEREICEEZ LR (p <0.05),
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x1 EXNIEH

FE~ FMA FIM
No | % | 1 | mm B | mEA | WER | - 1(’% THE | mx 2nEnE 56
(") (&) (=) () (=)
1 84 B | WEE AR B 161 164 59.9 12 8 8 4
2 76 Z | Rdm T p: 103 143 45.3 16 4 2 4
3 | 56 | & | RHm R b 70 151 53.3 27 8 8 6
4 | 71 B | MEE DR A 97 165 67.2 16 4 5 5
5 75 5 | WEE AR b:d 98 159 55.3 30 6 16 7
6 | 59 | B | KEE | 7rO-L H 58 156 56.8 28 6 12 6
7 | 52 5 | KHm T p: 51 176 69.4 27 4 8 4
8 | 72 | & | RdEm it a 50 158 66.5 28 7 4 4
9 | 75 | & | INEE BIRTE A 55 154 58.9 29 8 16 6
FMA : Fugl-Meyer assessment, FIM : Functional Independence Measure
£2 BERHEICLIELER
KAFO JE4%& KAFO %#7& p &
HEEi R (cm) 410 (34.0-68.6) 379 (31.0-53.5) 0.011*
BumiEsisE (1/cm) 274 (18.8-31.7) 44.7 (29.5-65.0) 0.008**
S EETE (cm?) 1.8 (1.3 - 3.5) 1.3 (0.5 - 14) 0.012*
EspEmETE (cm?) 14 (1.1 - 2.9) 0.7 (0.4 - 12) 0.011*
EREE (cm?) 51 (29 - 9.3) 29 (1.3 - 4.3) 0.008* *

KAFO : knee ankle foot orthosis. % :p < 0.05, % % :p < 0.01, F19fE (4 1 WUAAIE4E 3 U4 Hr %)

x3 BRHEICLBEEE

KAFO 4%

FERRER (%)
FREER (%)

55.7 (51.3-59.6)
44.3 (40.4-48.7)

KAFO %% p 1
54.7 (49.5-55.0) 0.038*
45.3 (45.0-50.5) 0.038*

KAFO : knee ankle foot orthosis. * : p < 0.05. HJufili (45 1 D544 8 D4 dk)

HATTHAR LR R SRR IS A B B 7 (p <
0.01), KAFO JE255 (712 T KAFO %7537
(AR TR O ) SN A N TETE = SN =%/ N TETE T S 5,
HAEDS/N S (L BAIFEBFRASK & v F 720

RO RIIR IR T, WEFEIZBWTLELE
DICHEEIIRD 5N/ (p < 0.05) . KAFO JE%
H NS AR T KAFO %655 A O 5 5 =R O
BEMASFRO sz,

BEH DT T4 A > FOFFERIZR 4 1R 1
IS BT AR R A, BRER A, IR
B ORBEHENEAEICAEEY R0 <
0.05) . ZOMOEE IZBWTAHEEIRD SN
Mo 72o KAFO JEHEAE VAL T KAFO 75
SO N HS, BT BT B AREESHH . B
A} 8 B PR AR 0D e B 573 A i £ B2 05 L 7z

HHEA DR RITER 5 IR T, BB R I/ AE

16

(p = 0.750) . HILHEE (p = 0.702) . FRE AR
FET MR AR (p = 0.695) I EE T D72 (p <
0.05) . HLATHEFEPLER R IXYME i (p =—-0.807) .
FRNETFE (p =—0.866) .\ LM (p =—0.762) .
HLRTHIFR X ERETIFE (p = 0.975) . 4T (p
= 0.958) . ME M OB B ETNEMAEE (p = 0.891).
FRNHE AR LT (p = 0.920) . FRE M OBz
RAFTNEZ A (p = 0.840) . FETZIHAR (L FREH
I B 5 P B £ B2 (p = 0.929) IC A 7 & s 72 (p
< 0.01),

4. EE

ARWEFE0 HiIL CVA BEIZH L. KAFO #37
DA X BERNLAREOR®RT 74 A2 P EE
DEIRICG R 2 REOMNETHZ L Tho 7,
Z DiEiR, CVA BEH KAFO 2 #4552 £ T,
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x4 ERFEICEIZIFAREAOT M A2 b

AiEEmE (°) KAFO FEdE%& KAFO %#3%& p &
FRERAE —09 (—21— —04 (—08—10) 0.038*
BERAE —21 (—27— 0.4 (—3.0—10) 0.767
BRENAE —22 (—27— —15) 05 ( 02—18) 0.011*
IeRAETNER A (R 33 ( 07— 45 ( 14—6.7) 0.314
IRRAETNER A S (FERRERMRI) 68 ( 3.8— 45 ( 33—54) 0.028*
KAFO : knee ankle foot orthosis. * : p < 0.05, Hufi (55 1 143555 3 U4 %)
%5 KAFO #E&EIMNMLICK 5 HHBIRIMR
KAFO % » i it e | " J— AR GEES % A 51 P &5
ooy aums | GO0 | ammw | zaemw | oewaw | D20 | SRR ORED
REEN R 1 —0.276 0.705* 0.591 0.702* 0.285 —0.285 0.695*
B miEshi R —0.276 1 —0.807** | —0.866** | — 0.762* | — 0.217 0.217 —0.6
S EmtE 0.705* | — 0.807** 1 0.975** 0.958** 0.454 — 0.454 0.891**
E3EETE 0.591 — 0.866** 0.975** 1 0.920** 0.437 —0.437 0.840**
B ETE 0.702* | — 0.762* 0.958* * 0.920** 1 0.326 —0.326 0.929**
FIER (FrEf) 0.285 —0.217 0.454 0.437 0.326 1 —1.000** 0.167
FIEE (FERREAD —0.285 0.217 — 0.454 — 0.437 —0.326 —1.000** 1 —0.167
FERMERIAE 0.301 0.167 0.202 0.16 0.201 0.533 —0.533 0.183
SRENAE 0.184 — 0.1 0.16 0.126 0.268 —0.633 0.633 0.483
PREAETE f B (RRIBl) 0.695* | — 0.6 0.891** 0.840** 0.929** 0.167 —0.167 1

KAFO : knee ankle foot orthosis. * :p < 0.05 3* 3% :p<0.01

HIZETE & CORBME ., S8 FHlB X OJEREHE
B BAERNEE 2SI Ly R I o0 for B ERASHE AN
L720 F/2. BV FEOECEIIZIZET S
EHNHS Lo T,

HOSIAIEF DN TV AREJIIRIE . LC. EH.L8)
FEOWENPHALNTBY ., T LOEFEEHT THREL
PR, AVETAE, METEmAR. FERNMETAL. HALT
FEWLERE 2 510 L 720 AR E X EHIRE R N o &
LEORBE) L -eR, YRR X E OB O PR
DBV X > THENRZWAIOER. HE
SO RKIECHENL EHFEOmE, EE
WAE XM 2 e T2 HOmEBETH B » s bb
JEEAE, PR, SERMEERE T E ISV HEE
WHD. TNEOMFED KR/ FRBYZHFH DK
INERLTWAE ¥, F 72 AT REEEAE 1Z 30 B
MEY ORI EL WNERECHELZKETH
0. A 2RO 2 LRI EE 2 S L C
W5 9, Hufschmidt 5 212 X AU R 134
FERNENEEE LR L. HIRHE LB S ORE
OFPANTEI SN T VL H R L, LIS
AT DI K o TER SN LDEE % KM§ 5 FRiE

ThbeENb, TO0, BLBHRILE L
KRB &%, B R. SMVEHRE. MR ERE, £
ERIFE AR L. B A SLER R 258 L 72 IR
A= -2

ARIFFEIZ BT, T CVA %13 KAFO JE%
H AL T KAFO 230D f 05, 30 #0 1
OB, YRR, R EE, E
WAL, HALHEREELER R (I L 72 20720,
KAFO %79 2 2 &2 & ) B RED EO
BIRIERETSH I ENHL IR o7,

B S WX IR, B E e SIS o B
i - RS ZEES A & CUMOELEELIZAE
B LB s By, RIfFEIZBNT
b CVA O Jk B8 T i oo s BE B - 2 B &
KAFO IZCHET A2 & TORBERERE 2o
7o WEBAEN B X OVEBIEI O X, IR A A
WEIVEDE < EA T IANO WP IE &
N, CVA BEOHEIMEHMAA 5 TH
b7z, FAKE OB DS ERIET - LRI
% KAFO CTHET 5 2 &2 & 0 FEioshiEtkss
IR S 41, KAFO 2SRl o2 (R Lz &
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2 b £, BHVIIEETICB T, R
DAV & B BEER O NAVEE 2S4S EE I L R RE L C
WhEEN, TS T IEEE A X AFO B3
HETHI LWL Y EHONDSZL - ANz LiES
ZHIRT 5 2 & CELOEFREAIHA Lz LGS
TWh, 2070, KAFO 2 #3535 2 & THIK
HI720 T 7% < AiEE OB b HIBR & . KAFO
FELEROBAICEBK L 2WTREESE Z S
%o HlEDINT v AEEEIE ankle strategy %k
Wi T L 2»#EH T 9. hip strategy 12K Z <
AL TWD &SN BEEREIL 50 A, 4+
A - IR HEIL 60 AR5 LERE LD
[ZHAIN L. B AL R X 60 A TIEAT
%P KL OWERE 13 68.9 + 101 TH
Y . hip strategy MK LR T WERTH L7720,
BLOEESKE SR 2MERELSD 5, KAFO £
W& 0 BRREET - EBETATE E S BT X X B
B4 5 2 L THIZ ankle strategy % fU1E
T5ZETCVAI L CELEELZZESES
RMERH o7 EZ HND,

WA, CVA O MREM TR oM 'R O E &1
17.4 ~ 50.1% 101 L B & 2 2 RO T ATFE
HTHY ., BERECEBREITAET 2 L. B
ORI L, BLOEEHT L7003
FEEENIRC 20 . IO T A A~ZEAL L
RAFIZHD WA S D Y RBFZEDHE
EH 5 H . KAFO JERAE LI BT 2 MR T
ORFEHR TP JE 44.3% L1E <. KAFO D35
2 X ) S 45.8% & JE) L L FE AR AV I,
THRERE o720 BN X AU, BRI T
frE R & EOBEIEEE (r = 0.66) . BRI T
EREELOER (e = 0.82) ICEDOHB % 0.,
JEAH) T AT R AT50% (2 UT W T & LB R
BE - RTINS L IMNT Y AREE L T
LS L CTW Do ARFZEIC B W T KAFO 235 3 AT
DFHFEFILE0% (ZEWVIRIETH Y. KAFO
HEDHFEOIEICBWTEERENZD LN
720 SEATHIZE 10 % B AL E R D BLOBE
EESELENTH LD, RIFFRIZB WV CHE
RETLERROHBIZIERCHBATH 5720 £D 72
O, BLEHEELESELERIWERDIOE
BT B REENE 2 bz,

18

AFZEIZBWT KAFO O X Y Hi%HETH -
DT T A A N CTIRAREER AR & &S ER A
JE . JEIRRIEE I B R B s S S e BRIYAZAL
I oD f i A A5} A 5 U T AR TET B CRRBEENLC 0.9 ~
3.1° . H R RS 2.1 ~ 2.6° & JFRH
F~ERE L TW B &7, KAFO ¥ O A 12 5\
T KAFO J:5 75 3700 O 5 B BE (LR 12
T (e 2.2°) L KAFO 2575 3707 13 FREHI L2
% b (gl 0.5°) LT/, F 72, KAFO JE%3%
7 AV O B 5 E B A E o Wi gL 4E 10.5°
KAFO %75 A idw i 8.7° TH b . FiEm L
DF ARG A EEZ RO 72 B
DZALIZ P REERH B X KAFO JE375 A7
TIERREEN Il 0.9° . KAFO 2£25 3717 Tl ik
JEANZ YL 0.4° & X AMEIE S 7z, ST
45 O e BEFi P £ 152 708 KAFO Jh35 75 3747 (R
3.3°  JEFREM 6.8°) 12 LT KAFO 325 3717 (Fk
A 4.5° . FERREEE 4.5° ) 1344 O B B ET PR £
FEDSFEARFETH 1) . KAFO OEHIZ LY, A%l
T ok EsHhE &g RER AR, JERRE
[ A P M B oS 12 &0 IR AR oSk IcE
BRCETWEEEDRH Do 7T 4 A2 MMl & T E
2B\ T, Karthikbabu 5 ¢ X AU B #EHE
FEO Tl (r = 0.631) 1L E3E & O E WA % #t
HL TS, LAl ABIZEIZB W CEBRERA
B CF ) 13 s, B OB IR AR ©d - 720
RIETE I3, e BIER O AR AT LS B3 2 H ik
TWBERRTHY Y, IMNT > 2AE, TR
FA4RX Y POELEDBEEATREE TS 2,
KAFO %35 37112 35\ TRk 0D [ ) B P o £
B LR R, PR, M mR. bR
EIEOMBITH ) . BBETNE A EEASEEINT 4 (3
s R, YVEmE, MR, KL
BEAN L B NS £ O B CELD BRI R
EZ R AREMDH B, D720, KAFO % %5
T5 2 LX) IEF B SRS ABIE S B
CETHELBIRICEELY G2 LMD B,

F7-CVADYVMOKRFEMT 74 A LT
PR B i £ B 1 OE AT A S RSB 5 T~ 4.5 ~
6.1° 145 [Nl ™ i e Il e £ R U RRABE 0 5 e~ 1.7
~38 HAARES L TWwa EIEENTW S,
TATHEEESE L D BB EEET S 2 & ICKE
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EEIE R - VIS - BERL & 72 B 7200 20| BRI
BT NER 12 B W CIE B IO BT RIEAS A 2 1]
REMDH 5. MEORFIZH-205. SHOT I
A4 X2 PRI RTAEIE O A DR TH b . EIK
T - AKFIH Lo g 8 O [l e M O FE 2T &
0. BeBEETNES A OAHBIBI RIS = AYE U 7 T B
HWNEZOLND,

4lil, KAFO %3759 5 2 & C_EAT MR 4
RBIETE UMD D B BATHER L,
BRI B BB - PR - PUBE. B -
AL - HhE. BEAE T RIETEIN S 2 0 0 G TR
HT I AV R TR & AMEN 5 T (X 7 ) L2 R
525 EHMELTVAEY, KFERIZBVT
KAFO #8EE5ETAZ I ) BIEDN S 21T A&
B 2 T A 2 L T - BT 2B IR
L7-TTREMED S %0 T DFER, KAFO 2557 5%
Z & Ty R T B O _EATYEIEBD A A M BR
T AR . B AR T 3 X OV IR IR B BT Y
DT T4 A2 MMBEIES L, I - RBEET O Hl
FTREEEBANEAD S B 2 & THISATEE O L
R RET AN H 72 EZ HN 5D,
CVA IZ BB =2 — 0 v OREEIC LY EH)
FRMLSHE U5 & SR idmife L. B o280
T 5720 OLFHERENIE L 2 ) o WEIIHEIT
JBIAZEAL L. AREIC D WA S
Y, Ota b3, WAL CVAEIZB VT
KAFO JE2: 4 37 (7 |2 R T KAFO #3434 5 2
EAZ XD AR O BRIBARR, FIRIPAAR. PAM
FIIR. BAIR % > 7 2 OB OE G 2B & &, B
WIS IAN T~ ADBRER A S92 LRk
HLTWwE, 200, BEHYNLEY) 7—3 3
IR BV T KAFO 1351 o 37 A7 4745 % 4
T, BATHE 2 IR T AR E L TEMC & 57
RetEAVRIE S 7z,
KIFZEDIRF L LT, KAFO 3 F e o S35t
DHEREL TV % CVADHEIG E 255, 2D L9
7% CVA B # 13 KAFO @ %7 1 T O 37 7 fH5 s
KW Td 2 720 MEDSHEETD > 720 T ORER.
KAFO OF D L 2 #5342 72012, 4l
3 RO AR fE % CVA BB R &
o ze GSIRITERRSIALASNEE 7 CVA H 12T L
TORROBIEN L ETH L, T2, TIA A Y

N EFEIC B W THIEHE COFMHOATH b . ik
[l - KPH OB RENT 52 LA TE Lo
Co SR IRTENIERTEE 2 Fv. =R T
DT T4 XY VEHERLEEEEZ b,

5. &EE

T 2P 0 CVA & 12 B v CREE T IS
KAFO #5128 5 2 12X 0 BREH T o L
ATVEE B S 2l RBAED - e B 75 o e i 1)
T&7z, ZTORR, BIFHE LB 2B~
PRRES, RSB X ORI % R B P s A%
SE S, R OMEESEM L. #H9iL
MR ORIER R, SVRTHAE, A, FERMEm
FEZWA, AR R I L. B OB
PENEHERT & 2 REMEATRIZ S 72,

6. FIFMEK
AWFFENZ DV TRI/R TR E RS 2V,

7. BE

K2 EDZIZH72) ., BEAMREY ~NE)
T a RO BERICIIERE 2 HO T
S0, BHEZT—IPEIIIH W2 L
2B TREH - L £,

%

3CHk
1) E A4 57 84, https://www.mhlw.go.jp/toukei/saikin/
hw/kanja/17/d1/05.pdf(2022/12/6 F:2)
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Abstract :

Purpose: To clarify the effects of the presence or absence of knee ankle foot orthosis on
center of gravity sway and frontal plane alignment during static standing in hemiplegic
stroke patients.

Methods: The subjects were 9 hemiplegic first-time stroke patients. Measurements were
made using a stabilometer with or without knee ankle foot orthosis, and the frontal plane
alignment was photographed with a digital camera and analyzed with Imaged. Statistical
analysis was performed using Wilcoxon's signed rank sum test for comparison between
two groups, and Spearman's correlation analysis for each item.

Results: Significant differences were observed in total trajectory length, outer peripheral
area, rectangular area, effective value area, unit area trajectory length, and load factor,
and significant differences were observed in trunk tilt angle, pelvic tilt angle, and non-
paralyzed side hip adduction. Admitted. A high correlation was also observed between the
sway of the center of gravity and the adduction angle of the hip joint on the paralyzed
side.

Conclusion: The knee ankle foot orthosis corrected the alignment, increased the load
factor on the paralyzed side, and stabilized the sway of the center of gravity in a static
standing position. There was a possibility that the adduction angle of the hip joint on the
paralyzed side was involved in the relationship with the sway of the center of gravity.

[Key words]knee ankle foot orthosis, center of gravity sway, alignment
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Abstract :

Purpose: This study aimed to examine the effects of active restraint with visual feedback
and external restraint with an orthosis on the center of pressure sway and the lower
extremity joint action during single-leg standing.

Methods: The subjects were 15 young, healthy adult women. The measurement task
consisted of single-leg standing for 30 seconds on a balance pad. A stabilometer was used
to measure the center of pressure sway as an index of ankle joint action. Moreover, a
triaxial accelerometer was used to measure the pelvic and knee sways as indices of the
hip and knee joint actions, respectively. We set up two experimental conditions: (1) the
active restriction condition, in which knee movement was restricted by directing the laser
beam from the knee to stay within a circle attached to the wall, and (2) the external
restriction condition, in which knee movement was restricted by a knee brace.

Results: No significant difference was observed in the total trajectory length or pelvic
and knee sways. Only the rectangular area under the active restriction condition showed
a significantly higher value than that under the external restriction condition (p < 0.05).
Conclusion: It was suggested that single-leg standing exercises with active knee
restraint might activate the ankle joint strategy.

[Key words]single-leg standing, center of pressure sway, lower extremity joint action
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Comparison of self-efficacy regarding lower extremity orthotics in physical therapy students before and

after the implementation of prosthetics and orthotics lecture
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Abstract :

This study aimed to investigate the self-efficacy of second-year students from a physical
therapy vocational school regarding lower extremity orthoses before and after the
implementation of the prosthetics and orthotics. We included 38 second-year students
from a three-year physical therapy vocational school and collected information on their
age, sex, and self-efficacy regarding lower extremity orthosis prior to the implementation
of prosthetics and orthotics. The prosthetics and orthotics implementation included a
video presentation on the use and adjustment of lower extremity orthoses, followed by a
practical lecture on the selection, use, and adjustment of lower extremity orthoses. We
again assessed the self-efficacy of the students after the implementation of prosthetics
and orthotics and investigated whether they watched the videos and practiced lower
extremity orthosis. As a result, self-efficacy after the implementation of prosthetics and
orthotics improved significantly in all items compared to before the implementation.
However, the results of comparisons between items indicated that the “process of selecting
the lower extremity orthosis” and “determining the ankle joint angle” were issues.
Therefore, although prosthetics and orthotics were effective, differences between items
became an issue.

[Key words]students, lower extremity orthoses, self-efficacy, prosthetics and orthotics
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Abstract :

Purpose : The study revealed how the self-evaluation of physical therapy students'
knowledge and competence in orthotics changed throughout their clinical practice. The
purpose of this study was to help examine the academic and clinical areas of orthotics in
pre-graduate education.

Participants and Methods : The subjects were 20 physical therapy students at a 3-year
technical college who had completed their clinical training. In a group survey, the degree
to which the students possessed the 20 items related to knowledge and ability of orthosis
required for physical therapists was investigated by a questionnaire on a Likert scale.
Results : The items that physical therapy students improved on through clinical training
were "ability to determine if an orthosis device is necessary" and "ability to explain to
other professionals regarding the use of an orthosis device. Many other items showed a
decreasing trend.

Conclusion : It was confirmed that "the ability to judge whether an orthotic device is
necessary" and "the ability to explain the use of an orthotic device to other professionals"
may be suitable to be improved through clinical education. It was confirmed that there
are many contents that do not improve orthosis knowledge and orthosis ability. Therefore,
it is possible that clinical training does not provide sufficient experience with orthosis. It
was suggested that training schools need to actively incorporate content that is not well
experienced through clinical training in on-campus education, such as practical skills and
exercises.

[Key words]Orthosis therapy, Clinical training, Physiotherapy student
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Abstract :

Objective : To evaluate the combined effects of exercise therapy and Trunk Solution Core
(TSC), a combined with a spinal orthosis with joints providing resistive force, in patients
with diabetic neuropathy (DN).

Methods: The subject was a male DN patient in his 40s undergoing hemodialysis
therapy. The study used an AB-type single-case design: Phase A was the conventional
practice phase in which the patient practiced walking, and Phase B was the intervention
phase in which the patient used the TSC for walking practice. The intervention period
was 2 weeks for both periods, with a total practice frequency of 3 times per week on non-
dialysis days for a total of 4 weeks. An evaluation was based on the difference in
comfortable walking speed and the modified Borg Scale before and after the intervention.
Effectiveness was visually analyzed using the standard deviation band method.

Results: The mean values of walking speed (m/s) and the difference of modified Borg
scale were [0.7+0.1/1.0+0.1] and [3.5+0.8/2.3+0.8], respectively, in each period [Period
A/Period B].

Conclusion: The use of TSC in patient with DN associated with hemodialysis therapy
resulted in less fatigue and improved walking ability.

[Key words]diabetic neuropathy, spinal orthosis, gait ability, AB design
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Abstract :

Objective: We report on an ingenuity aimed at improving the wearing of an ankle-foot
orthosis (AFO) in two individuals with hemiparesis following a stroke.

Methods: Case 1 (right hemiparesis) adopted a quick ring when making an AFO for
himself, and a hook and loop fastener was affixed to the outside of the foot to make it
easier to pass the belt through the ring. In addition, the belt was prevented from being
trapped under the foot. Case 2 (left hemiparesis) practiced wearing the AFO standing up
on the floor, and the AFO belt was labeled with an installation number sticker and a
procedure manual was presented to make the wearing procedure visually confirmed.
Results: Case 1 showed short wearing time and improved ease of wearing and
attachment to the AFO after the AFO was made for the individuals. Case 2 became
walking short distances independently, including AFO self-attachment movements.
Conclusion: We were ingenious a method of wearing AFO for hemiparesis stroke
individuals. As a result, the independence of self-wearing, wearing time, and ease of
wearing improved.

[Key words]stroke, hemiparesis, ankle-foot orthosis, orthosis wearing
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