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Communication design for support staff to support behavior modification

Hiromi NAKAZONO"  Daisuke NISHIDA?  Naoki NAKASHIMA®  Akira BABAZONO?

[ Abstract]

Objective:To decrease the number of patients with life-style-related disorders that has been continuously increasing with changes in
life-styles and aging, the Law on Health Care System Reform has been established, and insurers became obligated to execute
effective and efficient medical check-ups and health instructions, for which a ‘large-scale excellent support staff’ is needed.
Although the use of manuals may be suitable for large-scale programs, ‘individualization of patients’ is effective for health
instruction. In this study, a ‘complete manual design’ of questioning by support staff was modified to a ‘semi-manual design’ that
attaches greater importance to individuality by adjusting the order of critical path-conforming items to the patient’s situation and

incorporating the patient’s past discussions, and investigated changes in their contents.

Methods:Ninety-eight telephone discussions were recorded in 7 diabetic patients participating in the Carna Project, which is a
Japanese disease management project. Telephone surveys were performed following the complete manual design between April
2005 and November 2005, and the semi-manual design attaching greater importance to individuality between December 2005 and
September 2006. The responses were converted to numerical values, and subjected to factor analysis for comparison between

before and after the manual modification.

Results:The factor analysis extracted 2 factors: ‘self-disclosure inducement ability’ and ‘information inducement ability’. A

significant difference was noted in ‘self-disclosure inducement ability’ after the design change, but not in ‘information inducement’.

Discussion:It was suggested that training of self-disclosure inducement ability’ and ‘information inducement ability’ is necessary for
the program of support staff for diabetic patients, and strengthening of ‘information inducement ability’ training is particularly
necessary. It was also suggested that manuals attaching greater importance to individuality are more effective than complete
manuals for supporting patients with life-style-related disorders. We are planning to investigate influences of differences among
support staff, compatibility between support staff and patients, effective questions, and support for behavior modification of patients

with other life-style-related disorders.

Key words:communication design, behavior modification, individualization of patients, disease management, telephone surveys

D JUNIRZERZEBEE AR R - IR R 3)  JUIN KRR G AR

Department of Health Care Administration and Management, Department of Medical Informatics, Kyushu University

Graduate School of Medical Sciences, Kyushu University, Hospital, Japan

WAE A AR I R 8 ] T R R ST, 5-3-28-401

TEL: 092-525-8655 FAX:092-525-8656 4)  JUNRZERABEE AV E - BRI
Department of Health Care Administration and Management

2) A F AL AYIR— | Graduate School of Medical Sciences, Kyushu University

Carna Health Support, Japan



EIRARALAE -~ — 7 T ¢ 7B
3% HilS 1-7, 2008

€229

HH: T A 7 AH A NOEALR R L OEEITIT R 2 #8291 T 2 A3 B ER 2050 5 972 o [ 57 i) BE O BESEE VA 23 iR
SEL, ZhRICRIRN 2 ED B L OMREIEE O K DMRRF 1SRG 6N D 2 & Lotz Tty TN SRS
DORKEERR] BNRaB LD, KEFERIIE, ~=a 7 UMERANE LTV B b s, REFEIZBNTE, TRFD
@%mjﬂﬁwf%é_emb#ofwéo:@ﬁ%i FEEDOHMNE %, “BR~=aT VLTV A" b, 7
VT 4 ANARRAZH S T-HBZ, BEDOA M=V —IZHDOENERIZEELE L) 2T, BEOBEOFHEE KD AHDOD
197 ERIEE SR L~ =a T LT r v @ L%kéﬁﬂi\ﬁ%ﬁﬁﬁgwiﬁﬁﬁkTéﬁ%%6#K¢6:
EERHME LT,

Fih: HARPREHR 0 27 hThE AT T aY s MIBIML TOAHERBRE 74125 L THEM L7=ER A
DFFT —H B RExtgl Uiz, BN AZ, 2005644 H~11 HE TiX, BRIC~=2 7 /UbENT=T A T,
2005 4F 12 H~2006 4£ 9 H i, ERMEEZSE LI- Y~ =2 7ML TFHF A o TIrbhiz, 2 b DR E E& LEFH00
ATV, BHEIZ AL L,

R WAook, TACER) & MERFE)) o 2 ®BrashH sz, TACBRD) 3XRE6T YA L E R
THEEBRD T, ERFHES) ) IR ERRP-T,

BE PERHEE ST L2IBEEOFER T 0T 203, TACHR)) & TE#RFEE )] P L—=0 VR 0ET, R M
WFE ) L= T EBET OLERDD Z ENRRINT, Fle, BEY=2T AL G, EIEEEE L=
27 NVDIES N, EEEEROTRICIRNH D Z & b RR I NI, 4%, TEEOHEWIC L L8, EELBEEL
DOFAME, R ER], BRSO ATE B EER ROV T B EIT> THE T2,

F—U—F: 2507 A ITEER, BEOMBML, FARERE, EiiTA



EIRARALAE -~ — 7 T ¢ 7B
3% HilS 1-7, 2008

[IXT®ic]

TA T AL A NDEARLERCDOMEITITHE, X 2R TOALREERIL, BfRERE2RLESETVHEY,

ZOHbNETIE, [FRkERERE S VAR 2000 L LT, IFIEREHRES VIERIMTONTE T, LIL,
MEREH A 2 1) OFRBIEHMEICIS T 28 EBE T EEE O X, @REREN OV EEREOSEN L2, LR, T
ELTWD EWIHRNH A, 22T, 200 646 HICH L EREEREREEZZ T, 200 844 AND
I, ERRERE ICRRA - R MES K OMRBIREOFEERABE ST oD L tleoln®, BIRMIZIE, 4 05%
PlE~7 4 FORERIZX LT, HEHH OREZAEZBFEIM L Lz 5 x TiMi - BEbd U, BEICREEg
ATV, SRR 2 7RSI 2 04 & Ll U TR IRIBSE O /LIS R IBR AR - TIHEE 2 5 %D S¢5 L WHBURA
EABITTWD Y,

ZOBUR BEAERT 2101%, BEAZTH 70 s T A0 3L HbAATH LD, BN EEOEK] bEER
KA Neled, o87eb, SIAXZBETHWLND FEZ, ZAREARFIETHL, AP AMICEEL L5 2 5fET
B, KEHEOH Y FENNFERICHEEZE2 D05 THDY P, AR, 2022008, bDob, TEREX
BEOBER] ICEREYT WD, SEIOELRIETIE MEFRIEE A REIC, Lrb, H—ICERTHDIZE, £
FTAUTE VDN ? | EWHEMEE TS, 22 TROOND HEHFX) X, [TEDETERMTY I 72 hofT
PEFFEIL, fREHT) EnHkichkd?,

INETOMRRET, ERDIFENT 7o —FIIENEL ) (7547 0 bOEBULRFETH D) L 0vH Z &b
STERY D ik, A AR EOAEREL, B2 AR ORI > TWnD TR, THTh2- T
NWTHTERN] LWV DLHENERLBED>TWENLTHHY O, 22T HENT 7 —FIEbSb0 L LT,
TATAIANPEYD | 2RI =2 "HEY Ao ) v~y RERAWREE Y S S0m#E"Y, 6 2
Ty TAYy RO XF 4 a—F 70 R EEEL OXBBESEE S TS, Wb, BEFLOT T a—
FT, BEFEOMIMELZEEL TR, ZNEIUCRHEBIRESRIOMIEL K> TN D, 2D DXIFEE DRI HHhE TR
V=V % LRTDHFEEZTA T—Y 7 LIREN, KL REFHTHO LTS 7,

XEEORBEER, ML, OB —iconTiE, 77 —A M7= RI§, arv= 48T = —VIEOAMEE RS
BT D, TIHORMIE, ANEDY DB LWAY v 7 THLATHD G —EKREDELPMTAD L O, MK L-ERDO~
=2 T MEE OJTEHBELE ) U7 L LTERBLTWS Y, L L, EiEEEBIEEDOREA. BEO LV DL BMEL.,
D NI T HENMTON RN EATEVERITIE DR B 5RO T, 2000 FZ 0O F FREEEE OFBISHEILTE
2B 2T W, RIEEEOH AL, [SHREFOE OB —{b & Ak k] 2z T, TREFOM@ELHL] PUETH D, AiE
FHEBROIE~ =2 7 BV L, BEMORNFRERLINTZbOREE LN EZEX 6N, BEFLOTA T —Y
VIDEZ G EEEL, TBEOCEMIL] Z@mDDITIFARAADA b— —ZAhbEEFRREVWO T, HRDIEE: E13%
BEHEOAHITEIZ I D, XEOBEII&HED B OND,

ARFILIE, XEFOEMINE Y, [BeE~v=a T VLTV A b, 7 U7 4 AV RRCA-RTHE %, M85 O
AL TCRA Yy ®E—TELRTDZTA TV T OHFEERY AN, BEDOA F—V —ZHb® 5720, BHEOIEE
WICER L) 2T, BEOMEOFEE K IALOOITH MEANMEAZEE LI v=a 7 LT A ) OIS |
SETNBEOELEH LT AZ E 2 HINE LT,



EIRARALAE -~ — 7 T ¢ 7B
3% HilS 1-7, 2008

(x5 & 7]

1) }BRF—F

HF T s MTEIML T DEERFEBRE IR LT 200544 A5 2006 49 H ORI Ef L7 EFH M ADERS
~&98$0ﬁ%%i\an%rhmﬂ_Lh¢@%%7%oifnﬂﬁﬁr%%f\%@4%(9%6oﬁzz\m
R24), L34 (HB6e0R14, b0 24) ol

2) AnFruadzy MZHOWT

TR ORI - BRI TEE - AXRY v v Fr—2a) ZXRICHAE Discase Management (PRI HL)
BATH Z &Ik Y| BEEMERG L, EERE & BREEEBRHEESER L O, B A T, AERIERORIE T, 7
HIZE T - BHINRIE, AOMERAE TBiB L OEE(LBIEOEBZ B T2 FETH D, ZOFHET, JUNKFEHBLERP
B 7L — 7 L AL REATRRE N s & 72 o TYERE L7z 2880 /NZ — L NCKNIET D27 U T 4 ISR AZ_—RT, TIL
FTHEEROaT—LEZ =B PP OTELBELEOBE LY — A2 To T THFA o TG, a—LkYr
H—PTH Y —EANFIE, () AOHERR LR, (2) B MR IR, (3) Mpiikki i (BLPBhIE). WHDb A1
c HIEITD 45T, (D~@)IFEFHE —FLET, DIELETITY, (D~@)OBFEY — v A1k, BEOBPL L& @bt
DOFIATIND, BRI AOHE X, BEOBEPEN—RZHbET, 1 » HIZ1 ~2BdThiv, 1 EIONAFREMIE, 2~
550 Thb, ZOBFTIAMATIT, BELOEHEBBREMHEEL SO, 7 UT 4 IAASRCH > = EAREHIZOWT, BEN
LTEBETEL OERESIHTZ &k END Y,

3) KTV A VOER ¥ RZONT

P—E MmUY, (ODREAIE, Q) EBZFOBHER,. @) AL —F—DEDY—{k, Oz, 7 VT 4 INRR
> TERSNEMY A M EREICe=a2 T /b L, BEICERINA TN, LL, 2000 FTIREE OGS
@Y —wmTHKDOo>TLEW, FORBERESINT IR TERN2T, 2T T, m%ﬁnzﬂza EET YA K
HAMZ BT, DT A L DEFICHT-V ., BEICENTZDIE, T4 TRAZANPRE D, T XU — A MEHE
B T A RERAWRIREE Y @S mE"Y., 6 AT v Ay R AF 4 hra—Fo 719 Tho
7o INDORKEFEFTLOT T 0 —F T, BEOFEMMELNE Loo, REMEELINTH Y, MR ch%EmIC
BWEGIHTTFELELTGHEL TS EEXDBND, ZNHESEIC, HMU A M 2RO ONEIEETEBALITH I%Ee
v =2 T METHFA V] b, 2 VT 4 AAARRCH S EHA %, BEOA h—Y —ChbEIERICAE L, BEOB
FEOFEERK Y IAFDOOITY HEARMEEZBE LIz ~v=a T LT A ) ~EEH L,

4) Sk

ETOFBENEZ T L, B, WEmanR, EAEME, 7 3%k BERSE, A —7 =55 H
Fenir, o, AL —F =T o T KROE, BENDLOARMIERIEHROKE DY N U TONERT—F & L
Too TEAERMEY 213, 2V T 4 IARKCHI->TH LN UDHAESNIZEMEO Z & T, 78k &k, EBRYE
FHZARE L TiThiviz, A —2 — MBI T TR-EO Z L 25T, (X —F =P To7&kR) &, AL —%
—MToT-BEERODLIRELIE L., THRMFRIEM) &, ERICK T 28N, BE D BRI L= FH e
9. ZOF—H %2006 4F4 H~11 H (&7 A EHRD L. 20054 12 H~2006 49 H (&a67 A »EH%)
W25, LR ogirE -7,

TEVAER ORI T BE-SHEFR OEHEBROBESBEFROMNENLETH D VY, 2 LT AEHEBIREMEL .
HFHRAWET DI, BFICHAZEZLTHLHY, ACOFREZFRL T 2L BNETHD, 22C, [BFEOD
Fahik) & TBHEOACERE) 2T 57— L U<, MEMFER TR TR0 DR TH SR
[HEBE & PR T BB S S 3/ B TR A PRV 7o BB S S 3/ EEARE ) TR A RV o BB RS/ R 2 BRu
FARL—H—ER FWY BT ERFECE 2RI 2TV, BRI Ui, B0 2SO REEE



EIRARALAE -~ — 7 T ¢ 7B
3% HilS 1-7, 2008

Kaiser-Meyer—-0lkin M1 & Bartlett MERMMMEDHTE % 7=,

WIZ, BONTERTERICOWTEFERIR O 2 BT t REEITV, RE6T A VOB FIZ X o TRTHERICELA L
LNDDENERE LT,

WEHIEATIZIZ. SPSS11. 5] for Windows Zffi [ L7-,

ARIFFEIE, U R BRSO /RR A B CEM LT,

(/R ]

EEET VA VEERIBOBER 2 VERIIR 1O LB TH D, 2T VA VERRIKO 2 — VEICEE £
77

KT (FRFE - e~y 7 AAlfR) OFRER 2R LE, B 1RTIE. VERMRB Heomamrm TRy 1K
) TAZHEHRIEG O R CBREICEGRT 2IEICK L CAMBEREN-7=20 T, TACHR) &Mmsb Lz, F2R
T, TR BRW 2 BE I S/ R A RO T2 OP J8 548 THRS 2 BRI BER S5/ ERNREY THEB LRV BER S
B/ BEAEME TR A BRI BE RS/ BRI DB OFEERRICEIRT D IRIFEICK L TAMEN R ToD T,
[EMAEE S]] L4 Lz, Kaiser-Meyer—0lkin OfE}E 0. 824 T, Bartlett MEREMEDHRE DAEEFERIL 0. 000 TH Y |
R A5 DS I RERS e o Te L B 2 b,
ZOMENPOHINTERTH/REM S T, SFE7T A VEHFIEZO 2 BB CTREZITVWE IR Lz, TACKHRH
B X, EEFETYA CEERISR TEE SN TN, EHRFE S 1TE LN 2o T,

K1 DT VA VEERMBOBER = — K

BEES 3 4 5 7 8 9 11 &
25 B 11 7 5 8 4 6 11 52
I H A% 6 5 8 8 6 7 6 46
G 17 12 13 16 10 13 17 98

#®2 RFHFToOMmER

DR %1 52
ERalE | . 840 -. 393
TR i IRE ] . 851 -. 304
N . 761 -. 303
KT . 707 -.231
H FE R it . 737 -. 090
FHABE 2 B\ 72 R 96 S 40/ e 4 . 821 . 398
FHBE 2 BRV N2 BB I S B A E R .900 . 366
FABE % bR T- BB TS S E/ AR 2 BR 7o OP IR E 3K . 682 577
K7 fuf D I 5 5. 002 1. 025
R+ D %53 (%) 62. 5 12.8
BT 53 (%) 62. 5 75.3




EREARE ~ — 7 T 1 7T

3k filE 1-7, 2008

#3 THCHZ#HEN) & BRBEN) oFT VA VERNBRORTER (BEREE)

75 W BT (N=54) % (N=46) 2o
A E B RaEE ) -0. 47 (0. 45) 0.55 (1.12) 1.02 (0.17) sokok
T AE ) -0.12 (0.93) 0.14 (1.02) 0.25 (0.20)

k%% 5 p <0.001

[Z%]

HFDHr OFER S, HERBERE~OBFENMATITON TWAHEIIE, TACHRHFLES  BEOHEEZ Lo LH
T L, RO LT 2 BWREIED T & TEWRFEES)  BEOFNHCERICORNDZEELBE 0T, SHITFEL
WERESIHT ) L) 2 00T BH D Z Lo otc, ROHHERNEEE (DEEE) IOV TERRIE LT
A Ay U IRBIYA /0 hL—= 0 TR, 2O 200K T &, mOIATH [FERID DD Hik] oF
ICEDTND 20, BERBEFICHTIIBII~A 70 b 7w ) v ZRROF-> TOSDEEES T/ 5, LL,
ZORERENS, TOER T FhbvA 70 b Lb—=r ZEFEBRIC, THCREREE )] & MEREE)] 25#L
==V TRMETHD 2 ERIR ST,

Fz, ARIOME T, AN —F—Zx T D887 b L—=U F 1 TR oIt bbb 6T, KT A v 0L H
A% T TACBRHEE ) PAERBICER Uic, IRESTREMY A MERESLIEETEDBALIT) [BeE~v=a T LT
AL X0b, 2T 4 N RRCA-HEZ, BEOA F— —ICADLELIERICER L9 2 T, BEOBRED
BEAE RV IAHDDIT S MARIMEEZBE L~ =a 7 UET A ) OIFES B, A —%—o TACBRHE) ) %
DTV, LvL MERFBES ICoWTiE, B35V A VOLERRIG THELENBHR P> 0T, ERFE ] O
B EDEDIZIE, BRI SEND ML —= FRBETH L EEDbNS, 7o) o7 a—F o719 A5 1 o—
var i REOMNAXBOFNERICOTSEE, MUK LOERFE2REERT LI L0 L, BEEZHORMCLT
DL o> EDXS, & o SOERMIE, BHTON > TWATEIT T TRV ENEfETE 5,

ERICiRT DL, MEHRAELE S 2@ 572, TRRERICHT 28k 720 /e HERSHE & XlchE
MWEREEEFESTRIAT L2000 IZONWTHEATINERS D EBbs, Ziud, BUEI LV HICHET 54~
—Z—D 5L, FHAIOEKEED, REBERFEEE LELTERFHLL) TRVWEOEMD X 4 I 0 72 BEL TN T
bhrote, REb D E#MIT, BEO/NSREERTRAZE LS 20D BRRORWE T, GRS - LB &
ST LThH, ZNBENRDOIERIR O, BEIXA S OIERIZONT, BEFIZH > TWD LD REEE Ly
DT, EMINCH T 7 L RAETD, BRROLFEZWNILERH D L EX 5,

[41% DikE]

ASBIOFHTIE, T4 —F—] L THE)] ICE2BENEE I TR, MREBENTLE DR, 77750
DT, BEICLD2EN, BELARL—F —LOMMEIC L 2B OB R TERAER, BEOWTIZEL -T2, £
7o, BEORGEET, BEHTIIRL, FLEE GELIZFRE) CTllo7213 5 B3l Th Y | T A — RIZ X 25
o EBEbNnaN, FHlCERhole, ZOTa Vel MISIEHREITONTNDL DT, ELITHT-RT—X ZBMLT
DN HED, FL—F —DFENT L DN, A L—F— L B L OO, B IO, BRSO A ER
RO TIHEZ R L LIATEERIEICOWT OO 217720 AR R BB L O T H Bk 2ITE AR B 5%
77T Lkl —BRESEIRIME LTWERZN, £, CAREMBPEEOBERIRIEZIRT O, BRIONEFIC
BRI BAT - TIT X T2,



EIRARALAE -~ — 7 T ¢ 7B
3% HilS 1-7, 2008

ER0)!

FERIR BT ORPIEBICE T 2 BN ATITON TV S REh o ER{L, RFoafro7=& 24, TACHREE))
& MEHRFE o 2RFIMHENT, Zo5b THEMRFE ] 13, KFET7TVA v &2, [BERv=27 /ULT ¥4
Vs MERMEESE LI~ =2 T T A ) CEET D2 L TEDD I LN TERR, HERFLE ) 1T&D
bR oTe, UboZ Linh | HERFEEIGT D2XEEOER T v 77 2%, TACKHRHFE)) & HEFRFE))
DR —==2 7 PBET, FH ERFES) br—=27 é”%ﬁﬂﬁ‘é%%iﬁ&)é LR SNz, o, BRv=a
TAEY L, MR SR L= 2 T A DE DM, LEERERO SRR R H D Z L bRk ST,

[>cik]

1) EAFEE. TRkl 6 E R EEE OB

2) JEAGEE . RN - REFET 0 7T A (BER)

3)  ERRIRIRIESE O —E A SUE T 2 IR HE S AR

4) TVLYE-TAEA, wAr7uhvrv) s R )IIBEE, 1985 ; 115

5) AT T7yvenl=y s EuT ALY T YR N ET— @EEOTDOITEIES, WU iEBF, 2001 ; 32

6) Strecher V.J., Kreuter M., Boer D.D. , et al. , The effects of computer—tailored smoking cessationmessages
in family practice settings. , The Journal of Family Practice, 1994;39(3) :262-270

7) Stewart M, Stewart M ,Belle Brown J et al. ,Patient—centered medicine transforming the clinical
method. , Sage Publicationhs, 1995; Thousand Oaks

8) Prochaska JO, Velicer WF, The transtheoretical model of health behavior change. , American Journal of Health
Promotion, 1997;12 (1) : 38-48

9) IHREVF. BIREE, BAEHE, AU ) Ty REefo o RBIREDO O OmERE, Tl F—4
B, 2002 ;3

10) Bob Anderson ,Martha Funnell , BESRFT> /RU— X > b A, B« Bl EREBFEXS4E, 2001

11) William H. Polonsky . ¥ERFI/N—1 T U b, A, BT @ EWEHAREASH, 2003

12) BEERF. BAIER, (WASEE, i, T A 7R Z A NFE~EEEEIEO 2D OITERE, BERT. O B
R kA=, 2001

13) /INRE D T, AR, BAREHE, hY ) T A r REF S ZRBREO - O OmERE, B F— A4
=, 2002

14) Rollnick S, Miller WR, What is motivational interviewing? ,Bechavioural & Cognitive Psychotherapy,
1995;23:325-334

15) Albright CL & Farquhar JW, Principles of behavioral change, Introduction to clinical medicine,
Philadelphia: B.C. Decker, 1991;596-601

16) BHBAE, RUHEE, AF 4 I -YAR—F  a—F 7 AM, Hi : HREEEHREZ ¥ —, 2003

17) Updegraff JA, Sherman DK, Lusyster FS, Mann TL, The effects of message quality and congruency on perceptions
of tailored health communications, Journal of Experimental Social Psychology, 2007;43:249-257.

18) THAKRHE), /"= « TAAAL NI fLER~ =27 b JOR : RS, 2004

19) T asr ) =T A CER T FEEY — ERERRHRFE W7 a s MNRERZEERE S, & 2006

200 TV s E-TAEA, mA7uhyrvY s JOR JIIEFE, 1985 ;8

21) FE{=Z, PERE, BEa 7 )7 h v RV AV b~ AT g m—3 3 OB & B~ B v — ==, 2006

22) TV~ ETAEA, vA7uahvrwl o7 B )IIEEE, 1985

(2007 4£ 5 A 7 H&ZAF, 2008 4E 3 H 26 H=ZFm)






EIRARALAE -~ — 7 T ¢ 7B
3% 515 9-15, 2008

W RERBEAICBIT S 2003 FE0BRERACAHEEFIZL S

e sl ONGY
&7 %% BHE B2

Effects of changes in patient co-payments on medical service demand
indicators of Employed Health Insurance Societies in 2003

Miyuki KANEKO"”  Akira BABAZONO?

[Abstract]
Purpose: The study is to examine quantitatively changes in patient co-payments from 20% to 30% for the insured, from 20% to 30%
only for inpatient services for the dependents, and from 30% to 20% for infants on medical service indicators of health insurance

societies in 2003

Method: The subjects of the study were the employees insured by the 1,635 health insurance societies, belonging to the National
Federation of Health Insurance Societies, in 2002 and 2003. Indicators of medical service demands analyzed include the inpatient,
outpatient, and dental case rates, and the number of serviced days per case. At first, indicators in 2002 and 2003 were compared by
paired t-test. Multiple regression analysis was performed by the forced entry method using case rate, the number of service days,
and medical cost as outcome variables, and average monthly salary, dependent ratio, average age, and premium rate as the

explanatory variables.

Results: The estimated reduction for the insured in the case rate was 0.35%10-2 for inpatient, 0.16 for outpatient, and 0.06 for dental
care. The estimated reduction for the insured in the number of serviced day per case was 0.43 for inpatient, 0.05 for outpatient, and
0.04 for dental care. There were not strong effects for the dependents and for the infants by changes in co-payments in 2003. The
average monthly salary was not strongly related to changes in case rates and in the number of service days per case for the insured,

the dependents, and infants.
Discussion: Effects of changes in patient co-payments on medical service demands for the insured, the dependents, and infants were
minimal in 2003. The changes did not decrease case rates or the number of serviced days for people whose average monthly salary

was low.

Key words: co-payments, health insurance, health policy, income effect
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Interactive 2 BN T &V —BIR D 7= D EBERIAFIE

W BT KE XKE? BHE A
Basic research for developing an interactive sensor to promote outings

Keiko HATA?  Hidehiro HATA?  Akira BABAZONO”

[Abstract]

Japan has recently been experiencing a rapidly aging society. In such a society, it is an important issue not
only for aging individuals but also from the viewpoints of the effective use of social resources and reduction
of nursing—care burden that elderly people be activated both physically and mentally to promote their independent
living. Various efforts are being made to design services or develop systems that help promote meaningful lives
of the elderly, whose physical and mental characteristics vary from person to person. As baby boomers become
senior citizens, their needs are expected to become more complicated. A challenge to “senior life” 1is to receive
social stimuli on a daily basis in a limited living environment with few changes. It is said that elderly people’ s
functions can be improved and maintained by environmental manipulation because they respond to environmental
changes.

In light of these conditions, we are developing a mobile terminal-based sensor for outings as a tool that provides
the elderly with daily social stimuli and encourages their self-determination. This device is characterized by
the individualized programs it can provide and availability to many people as a mobile terminal with multiple
functions. As a basic study for developing the sensor, we conducted research on the positioning accuracy of
a mobile terminal-based locational information system. In an experiment using an original CGl program,
location—based information issued by the program was collected at 14 sites throughout Fukuoka to Kumamoto
Prefectures including mountain—fringed regions. The locational information from the GPS system was compared with
the map. The results, excluding data measured indoors, were obtained using three systems (mobile terminal, car
navigation system, and GPS Summit). The measurements included the latitude and longitude of each site, from which
the distance index was calculated. The accuracy of these experimental data was within +0. 25% of the actual values
obtained from the map, demonstrating that locational information generated by the mobile terminal was superior
in terms of positioning accuracy and usefulness. Additionally, a testing formula was successfully determined.
In the future, we will develop an individualized “program for outings” through analyses of behavioral trends

and mental health in patients with cognitive impairment.

Key words: aging society, effective use of elderly power, outing support tool, global positioning system,

locational information collection system
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SMEAEIE IADL (Instrumental Activities of Daily Living, FEEHYH & ATEEMERES)) & METIv, MBS U7 AETE %
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K1 LEFRONRT A—F—

IRSA—8% fis a2

E -90~90
g o — | FEFE o 0~59

PANE 7% 71N =1 . N
lat E0 /N AT H GtiEn+ . dgeni—) [ 0~59
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T TIT 2 7o, BTH & LIS COMENEREICEVW ARG T 2720, BBARTIIEERZ#ETETL, FPA-SAT
0 TREART N £ COMBIHFREZEE LT,

# 3 GPS Garmin Summit OFAT (K— L= XV 5 )

2T BiES1t (FRBA

GPSU AT LIXTA)HEFREICKYERINTHY ., Eff EOERIZKYERS
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FETERNI ENIND, FMETD2< &b 5 BRI T LIIERREIX 53, EBOFAZEMEAT 2550
BB o7z, Fio, FICIEEEOFEE Distance index & LT L Thailiz (k. 7 m /I A ETEHESND), £
BROMIK EDOFEEETIE, B FE 0D FREE THK 10kn, FHRE THH 16km, BEARMEME 5 TH E T2 110kn TH D Z
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T dE o m Ay, s B dms  BNEUSL lon RPE, lat EETH B,

FHIHE LTS OREE (X,Y) 25T, Sbic, R50F—F 2T, T — 25 58 EOH TR ¢ &
FxFAZE - 23 E L, TOMEEE 6 LXK 4187,

£6 LV, BT EMEFRRE Y AT AR TIEHREE 250mNE R LRRE Ch-o7-, /2, M4 L0,
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2 B ATF AOBREDRLE

WIZ, JONTABT —Z POREMBE ST, TOMELK 51277, M, No. 1 OF —H % NEZEORENMOT
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WEWEE MEESNTT — ¥ BEMEITENZ & &3, B =S THET 5 & HAE T AT A YEZE CTH X 0.9966
EYIF 49,53, FEEEECEE 1.0 L84 0.0715 THH Z MR BEMICIIVVEZ R L TWA Z ERNbn5, £/, BE
K& EEDORAENT VS CTROK 0. 007% VEFE T 0. 029% T 5 Z & Nbhno Tz,

#4 TEREHROERE

No Hh S £ BERICED M 5B 1s 0 ) GPS Etrex Summit
i - 18 E BE L (distance index) 13 B
1A R(FREH) 33.49.15.25 [130.43.44.0 x x
2|BR (Living)(d& &) 33.44.26.25 [130.28.6.0 x x
3|B=X (Garden) 33.44.26.25 [130.28.6.0 X X
AlEHEBEHRAYI L REUK [33.43.46.75 [130.27.36.50 1.6060199251566 | x X
5[mEBEHUUIJEIES 33.43.47.25 [130.27.36.50 33.43.54.2 [130.28.04.8
6|JRZ HEER 33.39.44.50 [130.26.34.25 9.410419119
7lJRF BER 33.39.2.25 |130.26.55.25 10.49487956
8|JRFE G ER 33.37.5.75 [130.25.20.75 1491177914
9|JRE FER 33.36.13.50 [130.25.24.75 16.42844402
10|l JITPA 33.7.14.25 [130.31.17.75 | 70.9297206042714 [33.07.30.4 |130.31.13.8
11|ELPA 33.0.27.75 [130.35.22.75 | 84.7001025796309 [33.00.33.8 [130.35.14.4
12[dt BEASA 32.53.6.0 [130.43.18.50 | 99.7880893894657 [32.53.27.8 |130.43.18.6
13|fERTHERESTH 32.48.52.50 [130.44.0.0 107.9101600035880 [32.48.27.9 [130.44.09.2
14K ATF BT iR 32.47.19.50 |130.44.1.0 110.7277350712000 [32.47.02.7 |130.44.20.3
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A—FEF—F AT LHE XTI TE%R |
EE BE EE BE (BR Ay 1)
33.50.4.06 |130.42.36.04 |5030.55.96
33.44.29.08 [130.28.6.93 [5030.43.87
33.44.29.08 [130.28.6.93 [5030.43.87
33.43.58.69 [130.27.50.73 [5030.43.77
33.4354 [130.28.04 [33.44549 [130.27.55.93 [5030.43.77
33.39.34.45 [130.26.39.25 [5030.33.85
33.38.58.12 [130.26.17.85 |5030.33.75
33.36.52.93 [130.25.33.16 [5030.33.34
33.36.25.74 [130.25.25.56 [5030.33.24
33.07.30 [130.31.13 [33.7.41.41 [130.31.5.97 |493.54.41
33.00.33 [130.35.14 [33.0.4.66 130.35.19.56 [4930.34.97
325327 [130.43.18 [32.53.42.38 [130.43.7.73 [4930.25.77
32.48.28 [130.44.09 [32.48.42.35 [130.43.56.33 [4930.15.78
X X 32.47.14.43 [130.44.11.93 [4930.15.49
#5 (VEFBROFERE»OFE SN X, Y HEE
ES LA ERNERER GPS Summit H—FEH—L AL AT L H#h [
No. TIx, Y, X. Y. X, Y. X, Y,
1] 14643.06] 3789.57275] x X 14640.92| 3791.126
2| 14613.39] 3780.41375] x X 14613.41| 3780.501
3| 14613.39] 3780.41375] x X 14613.41| 3780.501
4] 14612.43] 3779.14925] x X 14612.87| 3779.519
5| 14612.43| 3779.16475| 14613.35] 3779.38] 14613.32] 3779.374| 14613.03] 3779.77
6| 14610.46] 3771.4795 14610.62| 3771.168
7] 14611.11] 3770.16975 14609.95| 3770.002
8| 14608.14] 3766.47825 14608.53| 3766.041
9| 14608.27] 3764.8185 14608.29| 3765.198
10| 14619.45] 3709.74175| 14619.33] 3710.242] 14619.3] 3710.23| 14619.09] 3710.584
11] 14627.21] 3696.86025| 14626.95] 3697.048] 14626.93] 3697.023| 14627.11] 3696.144
12| 14642.27] 3684.886| 14642.28] 3685.562| 14642.26] 3685.537] 14641.94] 3686.014
13] 14643.6] 3676.8275| 14643.89] 3676.065| 14643.88] 3676.068] 14643.45| 3676.513
14] 14643.63] 3673.9045| 14644.23] 3673.384] x X 14643.97| 3673.747
#6 EBRIEDORE
ERICLL BB MEER] GPS Summit
No.
€, €y, 5)_(2 Oy, € xs €ys Os Oys
1] 2.14676] -1.55311 0.01%]  -0.04%| x X X X
2| -0.02883] -0.08773 0.00% 0.00%] x X x X
3] -0.02883] -0.08773 0.00% 0.00%] x X X X
4] -0.44113]  -0.37014 0.00%  -0.01%] x X X X
5] -0.60233] -0.60544 0.00% -0.02%] 0.31497] -0.38999 0.00%] -0.01%
6] -0.155 0.31155 0.00% 0.01%
7] 1.1594 0.16803 0.01% 0.00%
8| -0.38471 0.43742 0.00% 0.01%
9] -0.02511] -0.37944 0.00%] -0.01%
10| 0.36518] -0.84196 0.00% -0.02%] 0.24273] -0.34131 0.00% -0.01%
11| 0.09889 0.71579 0.00% 0.02%| -0.15996] 0.90334 0.00% 0.02%
12| 0.33387] -1.12778 0.00% -0.03%] 0.33697] -0.45198 0.00%] -0.01%
13] 0.15377 0.31465 0.00% 0.01%] 0.43897] -0.44795 0.00%] -0.01%
14| -0.33883 0.15717 0.00% 0.00%] 0.25947] -0.36363 0.00%] -0.01%
iy 0.160936] -0.2106229]  0.001%| -0.006%| 0.238858] -0.18192]  0.002%] -0.005%
=AE 2.14676 0.71579 0.43897] 0.90334
=/ME -0.60233] -1.55311 -0.15996] —-0.45198
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N h—FEHF—=Lav P AT L
© €xc €y O xe Ove
1
2
3
4
5] 0.29017] -0.39619 0.00%]  -0.01%
6] 0.21793] -0.35371 0.00%]  -0.01%
7] -0.17236] 0.87854 0.00% 0.02%
8| 0.31837] -0.47678 0.00%]  -0.01%
9] 0.43277] -0.44485 0.00%]  -0.01%
10| X X X X
Eiy 0.217376] -0.1586]  0.001%| -0.004%
=XIE 0.43277[ 0.87854
=/IME -0.17236] -0.47678
23
20t O Cap
E:} axs
P5F Al
Lot
05t [L l
0
-5k -
1.0
()&

X 4

20 o €y
15 . &ys
A €y
10
05
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1.0
()R
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R? = 0.9998

@: X =09943X, + 82.74
R? = 0.9997
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— - @h—FE
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®: X = 1.0019X, - 6.7255
R2 = 0.9998
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3 BELREDCT—FLBEX

ZURT ATIEMEREDTZD DL AT AT 17T KFENEE D 3 BB OFEE L REOT — ZITIXR & ey g
eots, iz, BHMBEERI AT MIBNOGE EE S BEONEN B TH D Z &b EBICBHNT BV —
ELTHIBICHERATH A Z Ebnd, £z, a7/ T ATHHEOFEIE Distance index HEIFHIFE - HHTE 5 X
IMIZ ENTE D, BANTEHEZMEFEITZEND RV, FAE, BALST X, ERary oY -#iEoggs, 7
WA e, ik, D LT S A LTS LB A RO S M EERS AT ARARE L2 D, 60, BEXT
SN AT A0S B oo, M TEE R CoREIT, K5 THELATRERICHEMEEZMRAT S, b LI, GPS
BEE OB & U TR TN LE LD Z R 50T BEIEMCREEEZ AV D 2 8 TEOEERET
XbEExBND,

4 BEFORVY—LBHMEBEYRT A

R TICBEFEOYAE Y —D—FlE AT 5, 2 b OEB YA X 27 FAHBILOZo0 b O TH Y FIAE (&
&) MBS HT & T —RBEANIE- 720 T3 MRANR L0 TH D, BHRITT—Aa—/ L LEENHE T, BIAETHE
25T BN (G S04y A7 TN T %) ey, B AT AR BBRVERFETHA S, L., FIA
HOHEROIE AN OB ENE BT D123 0 Th A0, FAIAFERERINTWA LE UL Z LR DR, £z, X
DHDTITERDRENE D IBI LZOFAEDOBENENHER TE D0 LW, A v FAD b O TIIFIAZE
BEOZEHENIZ LW FER LMD LT, BELEZICW DA PDPHERTE RN EBHETH D,

ZAUTKE U B W= S 00E S AT IR E OBUEN B % MR T X 25 L FRHIHAE D AT S & OBITIC
ROEODTEIED LD 72T oy, ReRTHILENTELZ LIRS D, -, HHFmAZFIH LTV D
DTNE ERIUTETERN T DI I AT EEH ST TCEEE RV IR AR CEX DI ERREEEZXD, 2DV A
TAEFRATDICHID, TROX I BRFE R Z &7 5,

o GPS BEZRIZ DUV TIE, flids-O M B D IED SR R 2 35,

o W OB ERSHAEZFIA LT, (ERH (EELRE) oF—4 %0515,

o HIEHUE DML EF R A AR AFEE) & U, I8 %ITRER, (TEHE B OFHRE2 IG5,

e BABDESICEVENT DA v b —TR0A T2 N EHHICH TS,

PEMABIIRIRAE DR LA LS L ) RTFFA LV BRRNTHS 5, (BE K6 HLLOBFTHEEEROT I A 4

#x 7 B0 Y — o

2R k=N HEEt 5%
Bt —HALA %;T%tlg;%;ﬁgiggg%ﬁ NKK = v R > S B T ¥4 £ 4t | http://www.kodoshi jp/sensorcall_haikai.html
HALA(RE) TybtEoH—

«S\tﬂ'—r.)ks ) B EREAN
ﬁ’é"%l"_)':"_(iqi) SR iﬁfgégféufﬁéaﬁkfu fEKERER http://www3.coara.orjp/ tokuso/callalarm1.htm
HAILA(RE) oY — WFhiF—Ra—)LE&EE)

FooEA
Eﬁf;&%ﬁ!j&iﬂtz#— %ﬁfé&fﬁi’ggﬁ‘ xR ALNIC http://wwwé.ocn.ne jp/ " hiacc/risho/risho_top.htm
Btz Y — BRA ., FEDEEE - T ARETHAY http://www5.0cn.ne jp/” cosmodes/WanderSensor.html
Bin ARINEW A5 AKX sHHfEEICRE (B eH S — 1 — T4 http://www,jici—1000nen.co,jp/service/kaihatu/dev_10.htm
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ER0)!

AL TILERE IZOW T OPFFERCITE O - EREZZT D & L bIC, MlEOLEPRVEIRTHVATLEL
TRHNT B Y — ORI EIToTe, ZOVAT ABHE, fELBRRFOZENRTELVAT AL LT EH W
e, arTUVIREVAEEPNEXIETAEMICHFANT DL )Tl I LK VA & 2 AR D 5,

EER IR, BRENLRERIRIZEIT D U BT CHEEITo7-, MR E LT, #HFICL2HHMET AT AT G6PS &Lk
ANTHRRICHEMR S, £, BEEBEORIE G EATE D2 X8 0oz, Eiz, HetE, HAE, Mk S0 b8
WXL DWB AT AR ERTHDHZ EER LT,

LE#%DITEIE LT, TOF ¥ — MIRT X RABEFINECT 2 7T LEERT D, £, 20T Y ORNFICOWTE
B DITENVRHEZ BV A ATE S OB AEACA DY TERT 5, IEETHE, HHEStEb0nAn A — B A28t L
TWADTENEMBEDERNS, LVEANRI LT Y LT 0l T AOEREITNTZ,

<SR FEE>
DOHFEMDHRTE
HFEMOBELREIBEBEELTERLTES
QHEFEIT 5,
x99, timerplDASF—k,
QOHHEERE A= =bB UL BIFEREIMET S, (timer.pl, ezloc.pl)
O%5& (timer.pl)
E9)vy, BIERORE
BELRBREEIET D, (ezlocpl)
@RE— AN DIEEREETE TS, (displ)
OENT-IBE KU T, AV TUVYERIET S, (contents.pl)
0LlE S5kmEki —-a>T2Y 1 html
5L E 10kmEki —a>7T2Y 2 html
10 AE 15 kmEKim —a>72Y 3 html
15 LE 20 kmEKjim —a>72Y 4 html
20 LLE 25 kmEKiE —arToY 5 html
* JRBEDEHE., 2L TUVIEEBICERLTAH TR 5,
. O~R5%

@R>TERL, Vb T %, TEMZYEEN]
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THENATWS DV, —F, B, N#EP—E2AE0EHEE FE L T EOMPICE LT, FL 19 R CTEOENEDS
2838 kM D & ENTEY AH%OEEMELOMEITE & HITEH L T EPHEEIN ISR 24 RE L THh»n
BRITNURR B RVRIE Zp o, BEFEE, MRRE A OREN, ZRGERZ K> TS RELH Y | M0 LR
B2 o CE IR AR — D EON MR I &2 DX IAA TEMH LT Z EBMEEZDRILIZ > T& T2,

oL S 2, BT 18 FICERBIEMENEO 8 E LT, Tk 24 FE TICNH#ERERIE L BB L, [ERpasil
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1. EREMRIENBHERE O &R

FRIFNFHERTIZREFN 54 4 12 HIZEERT T =/ OEEHEICHE L DR —2o K7 7 —& UTHRIER, HkSER 4
FUOMT/NRBHE RS MBI RO % 225 = — XIS LT 72Dz, Ny B 19 IRE R R RSHRAT L L TERE
it LT &z, BRiX, M 44 N RFEFZ 2L, HooOMESSREONEIER 2 BE L 2%, L 19
IROFIRGHRINZE LT, EPHL BRRNREME, S@fla ez s b MEXREMBOEREZ DO,

2. BRI & i IR R A i IR

PIENBHERLE 19 IROFIRZEFTTH Y . ZD 55 5 RIIN#EBFHIL G ORAEZZT VWb, Lnl, @&
PEITIXIRBE DN IR FIR & A U 2 2t L 2T O ABUBE OEN#IT IZEACEN#S LEETHDITH 2,
DT, BRITONERIIIFHLEC LEANMENZ LIFETH D, (ME—1BR)

RE. IRIEBL O NI IL, AL 23 FEE TS, BUEB X Z 36 TIK® - ik O 5 bR mIE = 2 CHIE
L. EEEBFHIL20 HIRET5Z Lo TRV, Mi#ERFKOIERARKE RHETH D,

B —1 Jrilfesehise ) — e A%

NEERERK (AT NERERRK (RER)
=E:2 i HER =E:2 i R
ENEE 7,630 2289 7,820 2346
EMnig2 8,150 2445 8,920 26.76
ENiEs 8,670 26.01 11,300 33.90
ENig4s 9,180 2754 12,310 3693
ENiEs 9,700 29.10 13,220 39.66
Ty 26.00 3214

(B5) EFRBFREPIR DO ABEHEARE (FRK 20 4 £ %ET)
wkT: () NIETFR18ERET D2 A EREN

ERR M ERRX 52 ERXS3

ADLX 73 885(885)
1344(1320)
ADLIX 532 1740(1709)
764(750)
ADLRX 531 1220(1198)

BT 18 L20FEILRIL
EERM ERX 52 EEX3

ADLIX %33 602(602)
871(871)
ADLIX %32 975(975)
520(520)
ADLIX 431 764(764)
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T, BEOFEETH 5, BELSEEERENEICE > T, EEEEHEICL > T, BWYREEEZTHENTED
XD e’ & D, I HIC, MHERRTHIE oG, MY e U F—a v, SESEAFHIETE 2 & OEE
Y- e BENET—ERCEIY ., GRRBEENETS T, o — 222l s AVLEAERTED XD
W27 D ATHetE & 5,

2 ZRIZ, EREHELEOREREETSH D NEYER HEEEMOEE) ORA1L, EBEROHEIIETE Ch 5,
Eix, FEERCEREZMHTE D LB 2, FEEREHEEL T 72DIT, 2006 FERHRILGET C, Hil-aEEE
PRI TR TR DT ek UTe, (EERE X EDRITOERIL, @l 2 C& 2R 0 BN - FEEOHUE T
R LN OAEFREED Z 2 RIZL, B ANCHENRT, £ETORMEDZ D Z ERRIRTELZ L THY | &
FNE, BFICHT S 24 M OB N EB T, BB Uizt & El 22 L TH D Y,

PRIFAEHERTIZ, DRI DABERICESMICIV A TEY | EEEETEDETHEOH AL, T ITBELE,
HE, 3y bU—7 SPTARZAR—LADOANEE 29 N EEBEOE#RE O 456 NI —e 2 &Rt L Tunb, UL,
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EFAEREDS [0 ICRRE TE TRV E WS ER S 5,
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