https://doi.org/10.69239/hondatechnicalreview.2015 27 1 11

FATHRET

BEIH— FPOFIAIPEEED QOL IC5EZ B

=/

A ‘lu—F%l'g—d-é génl_ll;égﬁ

Actual Proof Experiment of Electric Wheelchair “Monpal” for Enhancing Elderly QOL

P TSR oW & T A A
Tadahiro YAGUCHI Yoshinori MASUBUCHI  Makoto YAMAMURA
fi K (] N s % ettt
Go NAKAMOTO Hidetoshi KAWASHIMA

= = ABSTRACT

Honda &REAMLIZ 2010 4F- 8 HITHiMG L 7z, XA S—
VTR T 4 OFEAMEFEBRIZBET 5 URBHED S &, &
BFICEI S — P EABEL L, ThiC ko THiSE Mz FE)
RESI 2SRl DEREOBEIZE O & 5 2L E KIET » DR
izl -7

ARG O DOFHIHERE & L T Medical Outcomes Study 36-
Item Short-Form % W \#5R#H O LB ERIRED 2L
ZMGE, AENSEIHEPH IS Life-Space Assessment Tl
L, 216 Z2Himd 5 HINT, HEOGRME % Activities
Monitoring and Evaluation System % FW\ 2725l & &b+
T

ZORER, B — b OWF A F GBI 250, &
TRV 1 72 & OEIEOE O EIZE 4 @R
Ihi-.

ZZTiE, ITNHFMEGRERERET 5.

In August 2010, Honda and Kumamoto Prefecture
concluded a comprehensive agreement concerning
proof experiments of next-generation personal mobility.
In accordance with that agreement, electric carts were
provided on loan to elderly people and an evaluation
was made of how the resulting augmentation of their
mobility changed their quality of life.

Using the Medical Outcomes Study 36-Item
Short-Form as an index for evaluating quality of
life, changes in the subjective state of health of
the experimental subjects were verified. Their life-
space mobility was evaluated using the Life-Space
Assessment. In order to reinforce those evaluations,
the Activities Monitoring and Evaluation System was
also used to carry out evaluation of everyday bodily
activity.

The results indicated a tendency for the use
of electric carts to expand life-space mobility and
contribute to enhancement of overall sense of health,
activity, and other such aspects of quality of life.

The following will report on these proof experiment
results.
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Fig. 1 Honda electric mobility synergy
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Fig. 3 Objectives of working group with government-
industry-academia collaboration program
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Table 1 Forms of use in two different testing fields
Ownership User Utilization
form area

Fiel\ll%-réing-care services Care facility Group Living area

FIeAldS_SiBSted-living facility for elderly Care facility | Personal | Living area

Table 2 General specification of A-MES

General specifications of the Data Logger
Sampling period

0.2 sec constant

Recording time > 24 hours

Power source size AA battery x 1

Size 85 mm x 75 mm x 25 mm
Data Sampling time,

6 sensor data items (12 bit/data),
Measuring time

DENEFHI L 7.

(2) Life-Space Assesment  AEJEAEE7ZDIIEH)
L7zl e AE E A DR TEFR I N7z Life-Space
Assessment (LSA) IZAFEDOZEMM A2 D IZH 1 2 F48)
AT 248 CH 5. 7 2 TOMEIERET, EunEM A
Life-Space & LTl 2 BHIDJF i A MADERL L,
EWEBI ZOEE» SN ETEUTOSEETERL
FEME 0 fiAr 6 120 OB RIZE->TEZ &S

Life-Space 0 Bedroom (%)

Life-Space 1 Home ({EJE/N)

Life-Space 2 Outside ({322 D Z < ¥ < DZE[H)
Life-Space 3 Neighborhood (VL)
Life-Space 4 Town (H]PA)

Life-Space 5 Unlimited (H] #})

FLAEFERTIIEE A — FAHETO 1 - A & EE S — b
RIS O — 5 HIE O LSA il % i L 7=.

(3) TTENEEE DETHA E V7SOV OAEBPIRRE K O R g
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uf—aBYEL, Y OOLIZHERL 7.
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A VI —, NV FYINAEOEIEIRDL, /Yy 7 )
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Fig. 4 Sensor and measuring points of A-MES
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Table 3 General specification of GPS data logger unit

Sine dCéD\I;?Crgunicator 1015 x 1392 x 478
(LxWxH) Antenna 20.0 x 35.0 x 60.0
GPS ¢ 61.0x19.5
Total weight 1.8 kg

1 sec (const.)
5 minutes of FOMA transmitting period

Under seat of MONPAL

GPS NMEA0183
Velocity, Accelerator position
Steering angle, Battery condition

Sampling time

Loading point

Sampling data

PR LB, E- 4 BRFOFEEREEHLUMITT 572
DY 7 b T EFAFE Lz (Table 3, Fig. 5, Fig. 6).

3.2.2. QOL FHfi /5%

BEAH — L OFHIZ & 2 QOL Z LD 113, R
3 QOL (Health Related Quality of Life: HRQOL) D&l
FBEED —DT&d % Medical Outcomes Study 36-Item Short-
Form (SF-36™) % w72, —fZ HRQOL I3 el R,
BERRF R E O DIz a5 Y ) SF-36™ 1
BUGRREEIZ 3, (I8N O 0 R fe 28 D 7 k12 B
%< QOL Z#3Hli CE A2 H kA H LT\, SF-36™ T
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fEflA Table 4 1R 4. FAICIEACRRARIERIZ X 23
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Fig. 5 External view of GPS data logger unit
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Fig. 6 View of Sampling data on PC screen

Table 4 Subscales defined in SF-36™

Subscale Abbr Scoring reference

items ) Worst condition Best condition
Physical Impossible to take a bath or i i i
functioning PF chgnge lothes All physical activity possible
Role. RP | Experience trouble with Experience no trouble with
physical ordinary work ordinary work
Bodily BP Ordinary work disturbed by Ordinary work not disturbed at all
pain severe physical pain without physical pain
General . ) . .
health GH | Health condition getting worse | Good health condition sustained
Vitality VT | Fully exhausted Full of vigor

. Friendships with families, Friendship with families,
Social SF friends or acquaintance deadly |friends or acquaintance
functioning disturbed by some physical or | not disturbed by any physical or
mental impairments mental impairments

Role RE Problem with work or other No problem with work or other
emotional activities due to mental reasons | activities due to mental reasons
Mental Always feel depressed
health MH | with nervous temperament Always feel calm and happy

(relating to a health condition in the past month)

HHMAHV SN, ZHEEER R, 5K 1 7~ HE O
HEREZ AT 57200 36 HHOERIZ X DR X T
Vw3,
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57~
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Table 5 Movement status of subject A in Field A

Without Monpal With Monpal
State/Posture A_ccumulated ContinL_Jous Apcumulated ContinL_Jous
Time Max. Time [Time Max. Time
Walking 02:44:57 00:03:03 04:06:04 00:05:50
Standing 00:46:22 00:04:24 01:11:38 00:02:04
Sitting 02:38:16 00:30:53 03:03:30 00:17:13
Recumbent 06:12:40 01:30:01 04:00:43 01:31:59
Total Time 12:22:16 N 12:21:56 HEE

Table 6 Movement status of subject B in Field A

Without Monpal With Monpal

Accumulated| Continuous [Accumulated| Continuous

State/Posture Time Max. Time |Time Max. Time
Walking 00:36:16 00:06:00 01:05:08 00:02:15
Standing 01:03:03 00:06:50 00:45:24 00:04:19
Sitting 03:04:28 00:13:14 02:55:36 00:24:37
Recumbent 02:32:43 00:32:52 02:30:07 00:31:14
Total Time 07:16:32 Tee 07:16:16 Dee
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WY EE20TIERL, ©LABIHKES AWM, BE)
VZBEPES % L AT R0 BN D B & BN & & A HIEC B %
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3.3.2. LSA FHiifE R

74— FATEIH)— M EFHLZHEREDS B, F
FHHGERIZHEAE U 72 13 Bl Life-Space 227 & EE)H — b
OF| M # Table 7 1SR $. EE) S — b OFHAHE X
FIZERFH L2804 S, BEiC 1 EFEE# A, H8 1 RS
& BT L 7.

@ﬁ~lﬂﬁw®LSij7# WAIRER S — b
ORI FHEE AL, W2 LSA 2 a7 2w NIZEE 4 —
I OFIFBE 23 E O E 2 B 5. LSA 237 DZEfLEE

B — b ORI b XL 2 A, BEjh— FDEA
MHBETLSAZa7METF LR 44, mbELA-EZ4
%, ZALBEWHIE 28 TH > 7. BE) S — b OFIFHBHE R
VA OBERHEIZIE LSA 23 7 DA EAED 5h-.

3.3.3. Q0L OZEA1t

7 4 =L F AOWEREDOEE H — b FIHRH%O SF-36™

OFEFIT, RIEDZa 7Y V7 Z e 2 EREEE IS W
722279 % (Norm-based Scoring: NBS) T:R¥ 5,
N SFIHAT (Before), % (After) DIADDRE D
RAENHMEE LTFig. 7 13R7

Table 7 LSA scores and usage frequency of subjects

Subject Life-Space Life-Space Usage

No. | Score <Before> | Score <After> | Frequency

1 120.0 102.0 B

2 84.0 24.0 B

3 49.5 63.0 S

4 102.0 120.0 A

5 66.0 84.0 S

6 120.0 — —

7 84.0 84.0 S

8 120.0 63.0 A

9 120.0 63.0 B
10 22.5 54.0 S
11 120.0 120.0 A
12 18.0 — —
13 19.5 — —

7 4 =)L F AT, GAHEE (Physical functioning) & &
DA (Bodily pain) 23ERFEHENE 2 K & < A>T 7z,
% 77, 2RI (General health), #7J7 (Vitality), th
2R (Social functioning), ‘LOfERE (Mental health)
2DV, IXIFEREUEW TS - 7.

EHH — l\ @*Uﬁﬁﬁﬁ?"ﬁf 13, HEEIERE (1) (Role
physical), H#&EIBERE (K5t ) (Role emotional), DDfd
% (Mental health) DR DIa] E R X 7z,
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Fig. 7 QOL before-after difference using Monpal in
Field A
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JEAH & 7
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2011 4F 10 ADEmFHE T WEOEEIZ L D AR I
72— E 2 & G e 3 L cAmES S
<, FRAFET) 7 TOMELEML TWEZEen5,
ZZTOEH - D=2 FEnEEbh s,

8l Subject: Mr. K
* Age 86
 Care need level 1: Legs impaired
* Occupancy date :Jun. 2013
* Method of moving around while
outside the home: Taxi
(almost every day, sometimes twice a day)

(a) Profile

Maximum temperature transition at Kumamoto City
(Data from Japan Meteorological Agency)
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(b) Monpal usage throughout the testing period

= X = e L .

The recorded movement locus and circular polar coordinates

are aligned with the corresponding section of geospatial
photograph from the site (http://mapps.gsi.go.jp/maplibSearch.do)
provided by the Geospatial Information Authority of Japan.

(C) Representative frequent routes of travel

Fig. 8 Survey of subject’s travel in Field B
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Fig. 9 General diagram of system configuration
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(a) Menu screen (b) Actual location  (c) Operation status

Fig. 10 Display of tracking monitor on smart phone
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