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Abstract: In this paper, we describe our findings from two studies that may assist family caregivers to better
cope with depressed family members. The first study identifies the ways in which tracking technologies could
be designed for supporting family caregivers to cope with the unexpected behaviors and mood changes of such
depression sufferers. We then present Mimamo-Mate, a tracking application whose design is based on the first
study, followed by a deployment study. In the deployment study, we demonstrate how Mimamo-Mate helps
family caregivers cope with depressed sufferers. From the deployment study, we found that Mimamo-Mate
allowed the family caregivers to take a third-person view of their daily caregiving activities that helped them
develop effective strategies to cope with sufferers. It also seemed to increase and improve the communication
between them and sufferers. Interestingly, Mimamo-Mate changed the relationships among sufferers, the
disease, and the family caregivers from “family caregivers struggling to cope with sufferers with disease” to
“family caregivers and sufferers collaborating together to fight the disease.” These findings suggest new ways
of using tracking technologies in the field of mental healthcare.

Keywords: family caregiver, mental healthcare, tracking technology

© 2017 Information Processing Society of Japan 981



{ESRMIBH 2543756 Vol.568 No.5 981-993 (May 2017)

1. FU®IC

RIEDHEMAT % 723 &, MORKRICERZEHEL
APV AZED 5T I ENALN TS 2], [5], [23]. £<
D, FEERLIEHRIIBEZOTHERFE (2L x
&, BRI B LoD BICRDIBLZD T2
Vo 22 EE) AN A Z EAHRE STV A [16], [19].
ZO &) HIRGICHET L 2K ENni#ES 1E LIS LIZRELL,
ED X ITHIETREPME. 512, WA 217
Wps, FENEZIBEZFIHRST 5 2 & 28T 2
ZH 5 (7). TORER, L ORENEZIILL, BEL
EIMEAEZITNNDEEZ LBICAS THBINEST S 2
LUSMZ RS 5 2T CA R WIRIIC > T L E S 23],
L2L, HHUEICL > THRZZTAHI LS, BH%Z
ETEZV, REZ L ICEZDIERCRETRRARE £
bz, B bORRIE - 2@ 2l E o0 5
CLRELY. BEOFRETIR G, BHERPREORI
WCHIL =B R e ki a 5256 2 L IdREETH L. L7
NoT, L DRENFEFE, BOONEEHD» 5 EED
SERRC 5372 b OFREBIE A o Toat iz o ) ooy % &
L, HOROMRETENENOYH %R ) U5 (1370 7%
v [23].

AREFZETIE, FEMRED—FIE LTH) 2IFICERZRDY,
9 DWEE O THEQFTEI LT B KRN EE OSHE
THIEY. BREHT 77— 2 v OFHIERIRED
PR EY LUEEICRIRNTH L Z & [11], [25] 2k~ IS,
AFFETIIHBORRZ RGN #EZ IS 26T E2ER
720 BARIIZIE, RIENEFIC, BFOTRNELE O
HmAELSCELT ) r—varvaRiTaz Licdo
T, RIENEHEBFONEGHOIRY L) 2L, HIO
Lo ICEE) - BEPEFOLRDRIEIRIC ED L) B
B2 1eh &GRS T 5. Z OG5 & L TR0
ERRDPIFFE NS,

FLALOREERT 7)) r—3 a v PEEORERED
WIS E LT TV LD L (3], [4], [7], [8], [13], [20],
L& OWfZEI, RIENEFOLIZRZHIEL T 5 mh %%
5. Affgei, THIEQEEOTE T SRR BE
EDBY LD Y F e KGN EEF A TROWETZ L0
U AAMERRHASILT S 2= — 3 o BRI

NTT Communication Science Laboratories, Keihanna Sci-

ence City, Kyoto 619-0237, Japan
2 HRY

University of Tsukuba, Tsukuba, Ibaraki 305-8573, Japan
3 IR ETHRERE

Future University Hakodate, Hakodate, Hokkaido 041-8655,

Osaka University, Toyonaka, Osaka 560-0043, Japan
5 B FAEA R bR

Nara Institute of Science and Technology, Ikoma, Nara 630

0192, Japan
2)  naomiy@acm.org

© 2017 Information Processing Society of Japan

TEEXHEL TS, KWL TR, RENMEZRLERT 7
Dy —2aryENETLIED, () MEGREICRIFTE
2, (i) B & RS O NHBIRICRIZ S, ©2 5
WS PIZT 5.

2. BEME

RIFEN BT 5 RO EZEMHIIOWTIE, AT
WCBWT ORI N TWA, BoEniriEr gt L X
VBN AR ELII LT LITHEOREEET 52
EDHE SN TV B [15], [28], [29]. KRB E FHFORIK
A NETH L, MEARICLAAEMZTTEL, A
PIZELTHBEZWwEW)IEZIZLY, EFIZAMLAD
5 (7). FATRIZE [21], [23] 12 LU, B O
BEPEETNOETEI R CBET 2L 256, £
DORBENEEDHEBIZINT 2 KD, HA-BR2TT
Rl X9 &d 5.

2.1 IDWICE S EREDNEIZDONT

FATRFZEIC X MR, ) DIHIZZF DEBEE RSO &%
AF, FLIEREE, BB ARBINROL, BENEEZ &% b
725 L [22], ZFOFRKRICKE B RITT [5]. 9 OIS
o THNBERIILIELIZBEZEOTLROMAE L 13 RL S
72002, TCROMEREZ M > T BRI i L, B
EOFXFx v S LOoNE, T2, BEOREVHH D
WICE RO ) PEMTET, REMERIIREICY
DEYICETELVOrE L. 29 o b RKiEN#ES
DA ML AEKRE )N RIENEEOSEIFRN, BF
CHILET b 720, BHELRIEN#ED OM TEIEBRIZKHD
R TLOHEEL EDHERICR ) 23\,

Tz, IOWMBHEZTTEL, REMEZAS LS
G E Z2 RIRICHEZ 5 X )12 5 2 L HE SN Tw
% (2], [5], [21]. FE4, [9 2OWIZLOEI] L) 7L —
ADIEEN L EDIT, IOMITT LRBHMENHE o7z &
FWz, IORICELTH—FVIEE LMLz T
EDRWITIT v 2] RIRNFER IR & Oiig = Tt
fFEEVERT L7200 Th L, KME - DERZ Y =y 2
WCHIRT A2 2L BT 2HIMICH 5. £ ORIEEE L
BEIWILT % 7% Web 22 S LK 575, ERRIZI1Z
9 DIFRER R RIRIKIL D L E D30 2 IO IE A 12 L
AERDITDLZENTELRVODPHIRTH 5 [32). KEK
DEBENH#EZ IR % CFRY) TEF IS T 5z B
W LA,

2.2 NEIERIVATL

BEANOBY 2 nd 2 R+ 2 2L TEng,
RIENEHELEZLOMORY L) RirE L, EIFBRICH
DL FEREAYES LI ENTELDL L.
Lo L, EBIZZD L) e RIENES % LT 58034

982



{ESRMIBH 2543756 Vol.568 No.5 981-993 (May 2017)

B, NVAT TIZET A HCIEDO RS HUTEE H B %
BETLHMCET 250 TH Y [11], [12], [13], Kk
BB e L72b DIz AERYL7-5% 0w, ) Db b
WIE A Y Z VANV ADIFFREDE 1L, e ziE, AT
4 Y TIREZEH LY, R0 ) DIFiEEEE T4
YCTH RIS AHAMIET LT 5 (3], [4], [7], [8], [13].
BEIL, NMEETLETHANAT THMIEET 275,
INHDIREALIEFORE T HEL LTHIZERE S
TWwb, 72k 23, MBS EHEOTE % &R, S €=
FTEDLELINTT DY AT L (14], [27) RMAi#ELF L0
WA EOL L) BT AT L6, [30] BB 5D,

NFEHIZ L > TOFENZ MO A2 S TS <
2 \ADMFAET 5 [5], [9], [24]. Yamashita 5139 DIHEZ D
RIENEFEOBHEZFR, A0 PRAATV L0 E
BEAZIHONL LR CHATES L) aHEA Y
NI =27 2T 52 EVAEMTHD EFRL TV [32].
CNS DFATHIFEII KRN FEF 20§ B DB 7 SR 127
HLTW22S, RiEN#EELBZOBREFEICIIERLT
W,

— /T, BENOBY Ltk E Rl T BEOH 55
ENEHIT L o T, IR Y — Vs LD W] BE
25 % [10], [14]. BEEEREEE Y — W d 2 —HFIHR Y KD
AL, BN LA TERE T RRSES 25 b LK
TN EH DY — WA & o THREOZI R Ik O AT
DFGBEFLFFTE D L) I2hNE, 2OV —IVIIK i
BOBEAISECET IR R 2AREHE L, ARk
EEFRTDHLILIZORMNLIESLS . L, fri#Eidhldx
BNEHCHE LS RVIRERIZT LD D L) i
WCEETRETH A, 72&21E, fex O EEIIRE
NEZ RS RABEZRND LR D, S5, RN
HEEDEZORBIRE L ER T 2 720 ICFERs Y — L &
i) LT, BEVERLESNTWIERELRHL, BE
ENEZDOBISESTE D0 H Ltk [17), [31].

A OWFETIE, BENOBY) 2 I0EE Rwili 29 &
LTV RIGENHES & NfEiLEky — VA ED X ) I3 T
2D, NELEDPRENEE L EZOMOBERIZED X
)W BEE RFTHhERAND.

2.3 Fy//OY—-7O0-7

A7 CIEBRO T LT, F7/0Y—70—7
(Technology Probe) i\ &#fRH L7z, 77 /0y —7 10—
T EE, MIRETIE R L, FEOHEROEEST 7)) 77—
DarvEERICHETHERATAZLICL ST, FALHD
=I5 2 A8, - T4 %A oL, %
MIZEED W T 7 e iGHas 2155 2 2 B L L2
Th b [18]. REFFETIX, 9 DL ) Sz BIE % 2>
ADLEBOFREIZBNT, Y=L BEDLHIfELNLD
MEV) ZEEFRETAIEZHWE L TWALED, 77

© 2017 Information Processing Society of Japan

/T —=7u—=7oFEeRHATAZ L E L.
Hutchinson 512X, 77 /70y — 70— 7138
THEEICEEL, TOMEEIIIMED 7 + — 7 A0S 4
5 EHICTE LT mGE - kL, 2o 7
BT AR U E R S v, 2 TARFET
FISET D Arirtsky — VL, RIENER DI EGE) % rodk
L, #NEIEY KL 7-DORNEOKEE (2i) 138> T
BRI AL E L7, REIECRT 2/ aY—Ta—T)
RATRA L7272, FIZREP TRl S L7z BB % % i
THILIEoT, MEEHIEEL 5 2 5B R % #HHIC
FRET A LIIREECTH L. FEIC, REIFE TR T /i
FLERY — VAR L2 X o THEIGEI DS T 7o 2
A, Y = VOEREICRINT 500, MEGTE T A S
CEHBICERST D020 0175 28 IdTE RV, 22
TARMZETIE, TICA vy a—REE L E LB
S E T, v—)b, NMEFHORLEFHENIATE, L
TENLPH R ELHEANIERET 5.

3. FMEI1>2E1—RE

) OWBEBEENHEST DRIGENHEZOLZL B ) bk
RLEEY — VD FRETEM (design requirements) FIES 720
12, AT FETREMNEEL G L OGS vy e a—
*FEhE L 7.

3.1 F—4al&E

TeAFHGHAEMCELBELC, ®BE2EDAIC) 2RO
RIExNELIREOD 5 14 NxEol: (K12 A, 5
T2 N, PHEE 418 %) . WIS EMEEDL D SWEHE
Thh, BHEIZLEoTROSELHFLETH o7z, EH)
DB 2R LHEMT 572012, KIED ) DIRICEEL
THhoEER 2R TE TONERRZFHO AL ZED
720 A VI =B L RIEE#ESR S SH s b
nr.

RGENHEZDOA 7 2 —WEIE 1 AH72H 1~1.5 B
MTHol. A I 2—DHA N4 i%, WIgETF—24
NORBMERE L & QIER Lz, 204 % 2 —DHB
&, 1) RENEEDPEBNONUT LR T HE, £
IR ERTo TV BREIEL, 2) RiEni#ER
DREE NS DI E RS 5 ) R THMEZE R HRL
BEHZHOS2IZL, 3) EBICHETEROTR#E
EE A FLERT AIRICE 2 D) ABeFHEWLNIIT LI L
Tho7-.

AV EL—DHNFRTRTESL, FhrEskaL
72tk 77 Ty N -kd ) — - 7T —-F 2w
WMLz, F990Fy R-kF)—--77a—FI%, A~
S —RBENPLERONTEEN G T =5 2T I
HEBGOMW B L OHER oML B30 FETh 5.
KEEZHCLZEICE 5T, 72 ZARXWMAEOHRY AT

983



{ESRMIBH 2543756 Vol.568 No.5 981-993 (May 2017)

APL—FOEEIZED L) B2 RIZT L T b 0%
L, 2o —HFO—A 2k L2 ) B HE%
Bt L2 T A2 ENTETHEL, VI Fy F-+F
J— -7 7a—FOKREPLLZFIEE LTIE, FIHELNL
T— ¥ & TELRYEBNISHSEL, KIS 7
LR L THIREO RS Z [ 5- L, 0%, U7-le
FALEKAETAILICEo TS (A7 T)) 2
Kb, TNHDhT T ZRIEBROMNEHRE b & ICEH
528128 oT, HIEDOFMHEITH . AW TIE, 1%
bNIZA VI 2 —F =512 LT, TTFEEEED LT
DFNEIHE > TS G- 21T o 721k, BEOWIEE &L AE
WCEAETHT TV ZBMLZVEELZD L2 5w
EREDRT LI L o TR T T BN AAT.

3.2 A A2E21—P»56EB5NHR

DT, KA Ca—roBon-alrTens,
SCERIRER D IVIRIEIE ¢

NEHERRR 2 30 L R BIC oW sl E 2 A, B
I T E 2. L L, sefgrEHEfbLTws
ZIIBHT, TV TWOFIE, BELREREL -4, K
ELRMRENRE 2L ZORFELAT T, Gl 7
HeRFEO R IIR HRFTH Y, HRFORERDIINIC
REGENEZEDA NV AFEHTFED 1 2L LTHHDKIEE
Bo Tz, FLEREIAD L 4WIE, RICBEIITLDL
HoTnTh, i b2 L PEOHBEIR> TV 5720
WBTRB L W EFETNEEDNS o 7.

T/, EHOBZIEBEO—BRE L THSDOREEIRE,
B OWe HHEATE 7 E&FLEL TW72hs, 1 FLALDR
R, BEICLAI) LIRS E AL D LE
Z, HATHRZVEIHIITLTWizEEZ 7.

INLDZ LN, RFENHEBDPZOFHEB IR K572
DL, T LIHNEVPHONFIRS 2L ) IZLRT
LULTEEDN DL L L, BEORLEKITHS TIIM#ERTH S
DRLERE AT B EDH B T L AR S T,
MEDRERICKI D EEZ HE08RIER ©

RENHELSE 2D, BEORSEALICER Ltk
ZERIETI O L LW HIT72HB I, ATV S,
MEfk e, fda, T/ CoiEdE), KiE, Kil, KA2»50
BGOSR 7 & D2 R R, RIENEEH S
DI EGE) 7 & T o 7.

EFAICET 2B EEE .

% ODRGENHEZ L, [FREEICE > TREDOT DA
b3 2R, BEA~OBE) RAn k% Hol ke 2 2
LNV E W) T A FTICHEERT 5T, FlekEE
b ) Bl A L ICBaE R L. 0, BE
DFLEFREAT) T LI LT, BEFEHIN TV LEL
720, RSNAETBENRLIENE ST TIEREIZZ 5
e S rhE, BEEREEESO NHERIELS 5 5

© 2017 Information Processing Society of Japan

SrRL7C.

INEDOZ LN, BN REEEEICAME TS
ICRLERCE A BRI A RAL, BERFOHOE»RwE S
ATHRERTE D L) 1T mA THHWREZ Y — V& B
B¥prz kL.

4. Web 77 4r—2a> [HEHAL M D
Eakts

WE TR vV a—fER e, feF—2 0% N

ThAHBMEERS DT FNA AT X, EREH

Web 7 70—y ay [AED AL M 2B L. Rk

NHEZIART D AL PEHACT, HA&ONEEE) MM

HHRFLFIRTE .

4.1 %5

HF D A4 NI PHP 5.4 & JavaScript T3 L7z, GUI
ORESIZIF HTMLS 2 WA Z L I2X Y, MK Ty 7
A7 by 7PCTH, GUIAREHEHOKE SIZHAT A L9
L7z, EH A FOFIAEREZZTHAN L GHT 572
DI, —=HFDEANT =5 Web R=TI DT 7 & A
REHIIRER R L & D IR L.

AT H AL M, (1) BEOHEITEIORE, (2) 231
WeRE L BB OSRGOS, (3) RIE#ER OB O FLEk,
(4) RIENFEZ L B B A, D4>0k7 3
UL ENS.

1) BEOHETEZRH T 273>

Kbz aridan—=oUnbilh), =12 [B
B BLO [BESADSHODOFE| L) & 14 buhD
FonTwa, HBEIIRE, R, 4, &%, 05
DO S %Y (K1), WTIbRENEZPATT
L. TNSOHEBRAIROA ¥ ¥ Vo — AR RICE W
THE LA, BWAOWZED SO 0B IR SN TS
D (1], [11], Z4ZRHHTHL VR 5.

BESAOSHOER
BB 8A5H

[T (oA (ADD AR (48
O e
bR - 5PR

Shith E’B%~109%. EHOBRE, ]
L (B (e
B C.ANe.
o o (R
s (5 om
—

1 BHEOHBEWE ZLHT LA 5 72—

Fig. 1 User interface in recording section.

984



{ESRMIBH 2543756 Vol.568 No.5 981-993 (May 2017)

[HERR | 13, BEOMEREZ 4 DOBRNH, S END,
[ob] 3 T e 2Ry D CBIRT AL H12, 20
ToOHHERICIME O L% 73 XA P TANTE
BEHl. TaF] & [ oFEEd BFofTE)c ik
DWTHY RS VARG 5. Thbid, RN EED
BEOITEZHZE LY, SFFcLoTHaEt LAz L
FEHZHDOWTEA L.

fREEDR—TTid, BEDVPHEMICIM T 28O L
B BHCTEL. HEOBETHESEIEL LA
i, WOTHZDOEREMBIET L LATESL, £/, KA
SRR 2 — B ICIRA L7235 A1 b, 2o 2tk
T&5.

(2) REMEREBECEREFORNERLR TS LI a3

JATIRSE [25) 1%, BHEMHRFERELHET S I LR B
DDESPITICHBERBLTNE., 2T, FiNiEE
DIEY R ZARET 572010, BROLLRELZTZAT S
vy varirittl, ) oERICHELZE) aHkFEY R
FTELIHICL. GULETIR [4Ho7cTETE] &
FA MVED, FEPBELLERICATITSLZ L 2R
L7z, Rerva ik, HekFE2EHEICRRT 5 HBHER
M BEORG% AT H 10 BFEOFHMA 7 — Lo 2 1]
B25 %5 (1], 11], [12]. KiENi#EE ZEEOR % /i
HREGh 5 10 BB CHW L, ZOME% s oo
W5, BEORLODZ S EZRLDGEEL VR hvE
BbNoh, REN#EHEORNT—BEOENT2T— % %
BT L, RIENEEVBEONEEEI 2R ED ) 2
TEHEETHLEEDNS.

(3) HENEEDEZBDZBROE7 3>

Kt s varTld, RIENEZORY R 2 251242
T 57012, TOHOHRFLZ PREEMICERSE5 4D
DM ERT 2. O 3 OOMHEBIE, Bho - kS,
Eho 2HRE, SRIEPEDLIEEFRATLIONH
MR TH 2. CNHEBTELZITFENRIEY LY %
FHL, BEICHT2LVRWELAEZEZ T P E
B EEBER L. REI, [SHOPAIEY ] T, Kk
IEENHSEHEOZEDHOERE I ORE % FERNIC
10 BB aFAM L CZ Ol % 5Fli A 7 — v 20 5841 5.

(4) FENEHICLZIRD)EYD SHEEDEY7 3>

Ky 7 va VI RENEE ORI D75 A5
EIRIROIED R BARE TS L T v — FPAERENS
(K 2). HALEDOKRCHITEZDOR S %, FOBITREN
EHEHBOWERY 2RT. 2O, JE, RE/RIEK
i, RELV)ZZEROVITHY, SHIZZDHITIET
43 TRINTZZDMOERDFN A <. [RIFHRITA
Y =4y b EORZEEHRT A S HEICEE SN
B, RIEA#EE DB B YEE D H OZEFM 7 B R F R/ G
B Ronwe &L, REVWOAN 22 ) v 2 35hE, 0O
HICAD LT A MERYPEY TT Y 755, @742

© 2017 Information Processing Society of Japan

EE2AORD
BADHAEN BEOR £ ] = g‘g Wil

8

— e TG

B 1012hPa [T
21C/ 8%
-

I

1

| 1010hPa

1 25T/ 6T
-

bagasa(t)

P4R26E(8)

S

TT1009hPa |
5T/ 167
-

1
]
P4R278(A)
1 . -
1 1008hPa

04F28E8(K) ) S

1006hPa

]
1
1 22T/18T

048298 (%)

&

]
L]
)
J04A308(

2 ARDEY ST v — b

Fig. 2 User interface in reviewing section.

IS B o HIZFIREN, IhE ) v T hEL
DGR Y TT v 75 5b. RIFNEEPZDF ¥ —
FERTIRYEL Z EI2LY, BFEOMBEIRELE EZ~O
BLAOBREEZ DT EMFTE 5,

5. AEHbAA AV ER-—LI-XRE

6 EMICH Y ZIRNELEICATO AL FEFIHL T,
FEBIAEHEB A LS L CTH b oo, FoA 3, RIEESR
BRED AL FEFIFAT A EICL T, NEGHICHEE
LDIAI 2= —2a YRHFEEGICED L) gt 5
R DM EPRTz, AR, FEHEROMAFRLOKR L
B CHEM L7 UKEID @ H27-011).

51 AEHRNEEL L TORENESE

FHIA & o —fik L MRS, TGHAERELEL
T, RIENHEEL 15 NeED7 (k12 A, B3 A, F
YEM 43.0 %) . AFETIE, AT AL FHPREHNTO
HEHEN I RITTHEETNDL Z EDHWTH B 720, B
) OMBEENEL TVD I L2 EME Lz, Rk
BD T OREE L OKFONRIZ, EEE 9N, B
3N, 2N, WH 1 ATHo7z. REMELETTNRD
BELARLTBY, FENTEZXNET L9 2 THL
B fEE 2 4H - Tz, 15 A6 NM3HEZETR, 6 Ak~
WEALOMEFEERFEDL, 2 NFHETHFIEFR L Tz

5.2 Fi&

K= A= AFEORIGIETL S, AEICSNT 5Kk
NELHAEOMELHIL, HHD A ¥ FIVIREIZOW
THEMT 22 & CRIENHERZD ) OWICBEL Tina
LR L. Z0%, RENEHEIEETT v 77— ML
FEFICREAL, AEERE (TR [S%EL7z.
ZOT =M, ) oREREORHE (HAEROH K
L) RIEEE - A vy IVIREEICH T A EMEE NG ENT
Wiz, F/, AEHFICELTE, MEFSHSOREICMA

985



EMITS 2/ Vol.58 No.5 981-993 (May 2017)

T, IOMBHEDPSOREDHEL L 2 RKRENOSINSE
the Lz, A=A —ARTEPHEE DL, RENEEIL6
HE, AFHAA P2 TELZTHBHMHT A2 AR
b7z, AEDL AL FORRFFIHBEICWOTLIT) 2 &
TELD, BARXL1THICLE, ZOHOKEDLYIZ1IHE
IRV B TR ZRT L) 1mx b/, 7272 LAEHEDS
KEVWEEL EEIEREZET, ROHICHTHORETY LT
b Ebiv, 6 EBORAEE TR, 15 A1 AOFRES
EE (k) T (OOWEETIE L) OARDLD
AL & % o 72, AR TR, AT E Ro721 A%
Brva7z 14 NOFKIEMFEE 1T LT 1L R oMEE) 1 > %
Ya—%3 L7z, KA TR, 15 N\ORERESER
(= RN I oY (WA

5.3 BEORRK

AT T L7729 DWmBEITIHES A, 6 ATHD,
T 24 7505 59 % (P 43.15%) Th o7z, ) DD
SSIERFIESTY 8 4ERT GRS 1 4EAT, Ik 19 4ER1) <, #
EBIER T 8 NITFER AR L Tz, 14 ATRTDH
OB IFERI LT I TV L Twi, R
FALBAAEIE SCH AR L2 3w i b o 72285, AETdIC
2 ANt IR e - Lo, BB B0 EHIICIEOZ
2 RETTTEY, P oFIEIRA L Twi,

5.4 F—&2INE

Ay 7F—%  iEHEY, AFD AL MZADENT—

I RTCICE, =YD EMGIAY » T 5.81, £

TR S 7.

R—LI—RBOT7>4r— b6 ABOFR— 21— A,

BRGENHEEE, ODATIAL FEFHTAZEICLAHE

HE, Gi)AFI AL MEFIATALILICL o THREOR

REIIIT B EE (BUES) 25 ESo 72w, (i) B

GOFE - BEICH L CERRS ook, 5 ERE

) v J— N REECHHIb L 72,

FiEEET > 22— FWWA v ¥ ¥R L FERLC,

7T — LN OREARHE & & b ISk, vy Ea—o

TAREERLZ, Ay a—TIEUToOEBICESE

WMTLZEIEoT, AT D AL MO EETEIR B WA

BT LB R T,

o AFELAA MPHFEAEFEOHTEDLHITFIHEINT
a7z,

o AIL AL MEFIHTHLILICL > TEERLHEDA
FETEBCOWTH LWAUT &0 5 iz h.

o AFH AL MEHVTHEOMERHZIRY KL &
Lo THEHENDO R Y ET A EDTE 2D,
L TERbEDLH)ICWETE 2D,

o KIEfril# L BEDOMBRIIAT I AL MEHOHERT
ZAL L7, BLZEI LB ED X)L L7zh.

© 2017 Information Processing Society of Japan

ra
m

-

A= FoTRl/Rokis Alrgrg civd -

o
m

% 10 20 30 40 50
R
X 3 FAHIM O 1 HA#RE 1 AH72) oV T 7+ Al

Fig. 3 Average number of access per caregiver per day.
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Fig. 5 The influence of Mimamo-Mate on family caregivers.
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Fig. 6 Mimamo-Mate changing patient-caregiver relation-

ships: from “sufferer + disease vs. caregiver” to “suf-

ferer + caregiver vs. disease”.

BOGEHRE TELLETRENERIZA L) E L. 2D
9 BFFEICE > TAHNUE, DRTEERNEON R 572
DI, 5TE—HE o THRAEE MBI R o728 B
FTIENTED.

LAL, 29 LRI ED L) BRBEIIHTITE L2
L) ZEIZOVWTE, RS OICMESLETH L. 72
LI, AEL XA MRS T 7 EBEICRET
WRENER IDT N L ATH- 72, ZoHEBEFNR
EZAh, BRI TLEZEZ LR LINOTHDL EV)E
ABEonsz. 72, REN#EEIREICEMETICES
T AT =2 2L TWE EVIRIELH o 72, —fi
129 DIHBHEOBR NI, BEEZMIEL{hnEn)
HHT, BEIEREREZEM LSO 2w, 25121,
AFFETIE ) DIREBEDP S DRIEIE SRS Z & % Eks
MoO&te LTwiz, 34bb, Ll b b ERBGLW
TEE ERREHEEORBRPHBINEGTH o 2] felk
Bdsb., LihoT, BELREMELEOTI 227 —
va DR AR, BE L RKIENHEE ORI S K
T B D H 5.

6.3 THEINE AT LESHEDARM

HBEL AL PEMFo R — AL — AFTEDER,S, K
WD E5H%ICDONT, 20D FAMEISE X 5.

1S, R—ALl—ZARERDA VI 21— IIBVWTHE
BAEET-HIE, BEWIIHFOE) OICRRAEICSNL
7RG EE F L O M THEEE ORet T A L72w L3k
RI2. RIENHERE IMOREN#EEZ; L) BHELEL T
LRRAY, FIPSMPFREDTIE LWL T
W, BEHTT— Y RIUET ARY, 207 — ¥ M iliE &
WESND ZEICHLTENDLRIZLA2VWE ) THo 7.
JATRRZE [9], [24] ICBWVWT D, BT — 7 AL L ES
I—HFII2a=s =¥ 3 VERPRESNTWDLD, 4
RI3EA bEA TR AT o Z BT 5 2 L &Ft

990



{ESRMIBH 2543756 Vol.568 No.5 981-993 (May 2017)

W LTWa, 727220 L) Rikiex Mg o3t 5 55
&, EEICZALENHLEEZ TS, 2L 21E, Tk
NEZ I MOFENFEZ LI 22— a3 T5F v 4
WEHZDZEIZEoT, MORENEELO Ay -
EZELEOLTRELZTVELZ L v v ) #HEEE
BELTLEV, 2o THIAICR D PRV, HIHWVIE,
RENEERLABECER L TL TV, BF & REN#E
BOWMORERE [HE vs RIENGELT2D ] &) FERIIE
ZATCLEINEBHREZIEIOLATHENS LA\, Y —IUIZ5
FRENTT =2 DRMBEO T T AN VIERPEEN
TWAHZ LI TRELRTE LS 2w,

E21d, AFEDAA M) OWBEFITG 2 HHEITON
T, EBICEEZNR L LTHET LI LTHAE. KL
B L 72K #EE D% R EE & ORI EE SN
EHEL TV, BELFAMKOEELF o TWwE L)
NEFETRETH 5.

7. BbHYIC

KL TR, I OMBEEDONMEICHAMYHMATHYDE
iR R 52 HWE LT, /ri#&EH Web 7 7
Vr—varv [AEb A4 M 2RELL. 21T, 64
272 B R — LT — AFEAERD S, AT H A A MIEE
ERENEZDOMOEREIFEA IS T LI2koT
BHOVOBBRTYUET 2RI WEFECE 2 2 2050 o 7.
KD ELAMRBIE20H 5. B 112, REN#EL D HE
REERT AV - VIENEFICHGOITEI R FBIH S 5 %)
EBHEEN)ZETHDH. F212, MERLEEY — Ve
WBHZET [HBE + )20 vs RIRMN#EL ] L v XD
[BHERIENES vs 9 O] LB, $4abbEE
& RIENFERZ D129 D/ LRI L, &
HERGENEBER O I == a UyafEEE Rzl w
ITETHDH., TN 2O00MAE, FEHEREICED 55
B2 BIU B MERLER Y — VOB Rl E R LT &
ZERObNDL. K7L, NM#EEHO Web 77 r—3 3
Lo TH)OWMBEORIGNEE LR TELI L&)
DTRLIZE W) FTHCI I3 2 HikE R E W72
%9.

StE ARWPZEIIRIEET e R SARITZE (B) 26280116 D)
B2 372D TH L. Kt eHED L1272 ) LKzl
D& LTniciZnid — I AR O T 4 R RKIENEH DO
FRICEH LIS, 72, RUIRZED L IZH72> THRE
IR MRS ST NBAFEREEITEH LT T, &
BRI, KL rEETLHICHD, EERNEIX L 2L
oo HpBE DERIEH 2L ET.

SENH

[1]  Bardram, E.J., Frost, M., Széntd, K., Faurholt-Jepsen,
M., Vinberg, M. and Kessing, L.V.: Designing mobile

© 2017 Information Processing Society of Japan

2]

[4]

[11]

[12]

[14]

[15]

[16]

health technology for bipolar disorder: A field trial of the
monarca system, Proc. SIGCHI Conference on Human
Factors in Computing Systems (CHI ’18), pp.2627—
2636 (2013).

Benazon, N.R. and Coyne, J.C.: Living with a depressed
spouse, Journal of Family Psychology, Vol.14, No.1,
pp.71-79 (2000).

Bickmore, T., Mitchell, S., Jack, B., Paasche-Orlow, M.,
Pfeifer, L. and O’Donnell, J.: Response to a relational
agent by hospital patients with depressive symptoms,
Interacting with Computers, Vol.22, No.4, pp.289-298
(2010).

Castelnuovo, G., Gaggioli, A., Mantovani, F. and Riva,
G.: New and old tools in psychotherapy: The use
of technology for the integration of traditional clinical
treatments, Psychotherapy, Theory, Research, Practice,
Training, Vol.40, No.1-2, p.33 (2003).

Chen, Y., Ngo, V. and Park, S.Y.: Caring for Care-
givers: Designing for Integrality, Proc. SIGCHI Confer-
ence on Human Factors in Computing Systems (CHI
’13), pp.91-102 (2013).

Consolvo, S., Roessler, P., Shelton, B.E., LaMarca, A.,
Schilit, B. and Bly, S.: Technology for care networks
of elders, Pervasive Computing, Vol.3, No.2, pp.22-29,
IEEE (2004).

Coyle, D., Doherty, G., Matthews, M. and Sharry, J.:
Computers in talk-based mental health interventions,
Interacting with Computers, Vol.19, No.4, pp.545-562
(2007).

Currie, S.L., McGrath, P.J. and Day, V.: Development
and usability of an online CBT program for symptoms
of moderate depression, anxiety, and stress in post-
secondary students, Computers in Human Behavior,
Vol.26, No.6, pp.1419-1426 (2010).

Czaja, S.J. and Rubert, M.P.: Telecommunications
technology as an aid to family caregivers of persons
with dementia, Psychosomatic medicine, Vol.64, No.3,
pp-469-476 (2002).

Dawe, M.: Understanding mobile phone requirements for
young adults with cognitive disabilities, Proc. 9th Inter-
national ACM SIGACCESS Conference on Computers
and Accessibility, pp.179-186 (2007).

Dickerson, R.R., Gorlin, E.I. and Stankovic, J.A.:
Empath: A continuous Remote Emotional Health Mon-
itoring System for Depressive Illness, Proc. 2nd Confer-
ence on Wireless Health (WH ’11), p.10 (2011).
Doherty, G., Coyle, D. and Sharry J.: Engagement with
Online Mental Health Interventions: An Exploratory
Clinical Study of a Treatment for Depression, Proc. CHI
(2012).

Doherty, G., Coyle, D. and Matthews, M.: Design
and evaluation guidelines for mental health technologies,
Interacting with Computers, Vol.22, No.4, pp.243-252
(2010).

Duncan, J., Camp, L.J. and Hazelwood, W.R.: The por-
tal monitor: A privacy-enhanced event-driven system for
elder care, Proc. International Conference on Persua-
siwe Technology, No.36, pp.36:1-36:9 (2009).

George, L.K. and Gwyther, L.P.: Caregiver Weil-Being;:
A Multidimensional Examination of Family Caregivers
of Demented Adults, The Gerontologist, Vol.26, No.3,
pp-253-259 (1986).

Gotlib, I.H.: Interpersonal and cognitive aspects of de-
pression, Current Directions in Psychological Science,
pp.149-154 (1992).

991



{ESRMIBH 2543756 Vol.568 No.5 981-993 (May 2017)

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Hayes, G., Gardere, L., Abowd, G. and Truong, K.:
CareLog: A selective archiving tool for behavior man-
agement in schools, Proc. SIGCHI Conference on Hu-
man Factors in Computing Systems (CHI ’08) 685694
(2008).

Hutchinson, H., Mackay, W., Westerlund, B., Bederson,
B.B., Druin, A., Plaisant, C., Beaudouin-Lafon, M.,
Conversy, S., Evans, H., Hansen, H., Roussel, N.,
Eiderbéck, B., Lindquist, S. and Sundblad, Y.: Tech-
nology Probes: Inspiring Design for and with Families,
Proc. SIGCHI Conference on Human Factors in Com-
puting Systems (CHI ’03), pp.17-24 (2003).

Joiner, T.E. and Coyne, J.C.: The interactional nature
of depression, Washington, DC: American Psychology
Association (1999).

Kacewicz, E., Slatcher, R.B. and Pennebaker, J.W.: Ex-
pressive Writing: An Alternative to Traditional Meth-
ods, Low-cost approaches to promote physical and men-
tal health, Springer New York, pp.271-284 (2007).
Keitner, G., Ryan, C.E., Miller, LW. and Kohn, R.:
Role of the family in recovery and major depression,
The American Journal of Psychiatry, Vol.152, No.7,
pp-1002-1008 (1995).

Klein, D.F. and Wender, P.H.: Understanding depres-
sion: A complete guide to its diagnosis and treatment,
Oxford University Press (1993).

Lefley, H.P.: Family caregiving in mental illness, Fam-
ily caregiver applications series, 7. Sage Publications
(1996).

Liu, L.S., Hirano, S.H., Tentori, M., Cheng, K.G.,
George, S., Park, S.Y. and Hayes, G.R.: Improving com-
munication and social support for caregivers of high-risk
infants through mobile technologies, Proc. ACM 2011
Conference on Computer Supported Cooperative Work
(CSCW ’11), pp.475-484 (2011).

Mamykina, L., Mynatt, Elizabeth D., Davidson, P. and
Greenblatt, D.: MAHI: Investigation of Social Scaffold-
ing for Reflective Thinking in Diabetes Management,
Proc. SIGCHI Conference on Human Factors in Com-
puting Systems (CHI '08), pp.477-486 (2008).
Mihailidis, M., Lundell, J. and Dishman, E.: Catalyzing
social interaction with ubiquitous computing: A needs
assessment of elders coping with cognitive decline, CHI
Extended Abstracts 2004, pp.1151-1154 (2004).
Percevic, R., Lambert, M.J. and Kordy, H.: Com-
puter supported monitoring of patient treatment re-
sponse, Journal of Clinical Psychology, Vol.60, No.3,
pPp-285-299 (2004).

Schulz, R. and Beach, S.R.: Caregiving as a risk fac-
tor for mortality: The Caregiver Health Effects Study,
JAMA: Journal of the American Medical Association,
Vol.282, No.23, pp.2215-2219 (1999).

Schulz, R., O’Brien, A.T., Bookwala, J. and Fleissner,
K.: Psychiatric and physical morbidity effects of demen-
tia caregiving: Prevalence, correlates, and causes, The
Gerontologist, Vol.35, No.6, pp.771-791 (1995).

Tang, K.P., Hirano, S., Cheng, K.G. and Hayes, G.: Bal-
ancing caregiver and clinician needs in a mobile health in-
formatics tool for preterm infants, Proc. Pervasive Com-
puting Technologies for Healthcare, pp.1-8 (2012).
Toscos, T., Connelly, K. and Rogers, Y.: Best In-
tentions: Health Monitoring Technology and Children,
Proc. SIGCHI Conference on Human Factors in Com-
puting Systems (CHI ’12), pp.1431-1440 (2012).
Yamashita, N., Kuzuoka, H., Hirata, K. and Kudo,

© 2017 Information Processing Society of Japan

T.: Understanding the conflicting demands of family
caregivers caring for depressed family members, Proc.
SIGCHI Conference on Human Factors in Computing
Systems (CHI ’13), pp.2637-2646 (2013).

WF B (E2A)

1999 4F HUHR K22 T 2250 5 i T2 AE
. 2001 4 RS K KA BE A i
ZEREOR T YU AR5 T, W4E
HAREGER (k) 2932=2F7—T 3
YRR EERERT SRR AR, A (TR
). CSCW, HCI OfffFeizHts.

B R (ExH)

1992 4R RFEPE T4 A0 788
TEH LB T, FESRNE
REAEE TR0, BUE, SRS
VAT AERAYEE. B (LF).
CSCW, HRI, VR, ZOft HCI OHf
FEIHESR.

FH E£Z (ESR)

1987 fE R RURF R F e Lo R 7eft
TEH L FE MR LR ET. ¢
St [ NTT SERERFZET AT
‘ 1990~1993 4 () Frifa > 2 —
& s Hlf BI% KR (ICOT) 121, 2011
XD RATIZ 7 TRERFHIZ.
1993 S BERFHAM RSO EL. NTT Tlde T4+
Ra=h—varyv A7 A t-Room 7OV 7 P eEW5,
2005~2007 3B X O 2011~2013 AR LSBT, 2010 4F &
DWTFYINT T T4 AGERERBR. BUE, SRERY
Wz, 9 OWREEEED ICT XHEB LAY — MY
T4 DOWFRIHEH. A7 20—,

IES

2001 4E KBRS RFBeBh#d%. 2006
FERIOREE LRI R ez, 2013
R 5 — %, R
& REES, AR E ORI IEE.

992



{ESRMIBH 2543756 Vol.568 No.5 981-993 (May 2017)

Jlbﬂ:& %ll:l (J__E/ﬁ\/é)

VU STEIPNES e N L E Stk
2005 4F HEUR AR A B i O TR AF
 | FERE LR T, e (EHEL

). DB, HURUR SRS HRI I i e
FEB B E#E T, HREISGmAAEAT R
FEERFIHEMESIZ. R EHY, B
VSSE U E AN nE:

e\

ARER — 13t

2015 4 i i Uk 37, K 272 6] Bt B 4 2 ¥ [
Wﬁ%%ﬂﬁ% [FI4ESRB R Y AT
TR T2 7ERHRERREE > A 7 A B

‘V- Iﬁl]\% e-Health OFFFEIZHED.

© 2017 Information Processing Society of Japan 993



