[HEHREKA]
FUEEHEES 2reas22@@Oh0003 {EF EHE: S £ A H

H A B R ATF IE BR FE AR
TBi - ROV ORI AT o HHIERR AR R R
VAT TS RERRFER  ERAMmREE

Nz

I EAKREHR
WFIEBRR R4« (AAREE) AIEEEWR T O T2 OITEVE S 2 B3 5 72D OF I B3 2 iF5E
(I  FE) Study of behavioral indicators to achieve maintenance of healthy behaviors

for prevention of lifestyle-related diseases

WFFeBE R AR S 449 H 26 A~ 743 H 31 H

PRI ESE K4 - (BAGE) Bo o &k
(I #E) Midori Noguchi

WHIERHRE RS PrJRMKRE - B8 - Bk -
(AAEE) FESLRFIENRRERT: RFEGEE T RITIER R EHEHER

(I #B) Graduate School of Medicine, Osaka University, Specially Appointed Associate Professor

IT HFZEBHZ O E

ANVAG T Y — BRI & D ATEE N TR RE OGN TEIN AR 223 72O E B bR D, i
FATENEGR 72 & 2RI & U 7o/ ATFEOZEME (ERYHEER) | WO, ATE BN OFIELEIE L 7RI O 72 DITHk
AR 5 2 & AHERE S 2 TS EIEOITEEE (EAVFEEE) O 2 SOEEREZHE LT, =7 AT
SRR N ABEOR T E B L7z, ZHUIMA T, BEEHEOZDDO T =7 T T NT N ARLA~— |k
74T 7Y EREBACRIH L2, BESOBLDARNEEZEX BND A TH->TH, AIEEEEHRZINET
XDHTNART ) =TIk v THINROBE 1TV, 2O HN 21T AR 0% OfkG R 3 2 B0 tEE# %
T 52 & b EE LT, 2hb 2 DOfREE, WNIIESH G LICRERIITEE B DO DI AT A R L7
LFGEEERT D2 AL Lic, 2L DOWFERFERRIL, ~V AT 7 38231 205883 L o2
REBROEIZAEMRT 26D THDL LERT,

ITENVER OREED T2 DI AFIEO B (EAFRER) B IZR W TR, BERF-CEME, IFERE Lol
ATEEIER OV A7 BCEICRM R EE T 7 A A E LTEBEREZ RIS, VA T~T 4 v L Ea— A X
TFIVAEITH Z LT, ATHER OB R N AFESLEM AR ETH I L2 AIELE LT, £D72
D, L E a2 —XGORE TN ADEED BARR I @FATENGG - 7 ADRHRINTND Z L A EHEEE L LT
A V== T LTz, £l TANCAS— RT3 T TV = a0t 74 @ Uiz FIERHAW LT

1



WHMETH D Z &b EME L LTI &7z 2458 RZ2 5t RIC Lz, fER. 1CT &G M L 7 TS Mk 4 (L
TIAFEE LT, 1) Web platform OFIH, 2) #wmARzH\W L 7E=42Y 227 3) TF AR
= VI LD E L, 4) SMRICE2EZRAD Y T a—=F 7O, 5) I ras
2=T KD IEPR DY . IO MG DY TREE L7256, ICT Z W WEEE T IEH L2 A
BECT XV BENRDEET 5 2 L AVRE S L7z, HTH UL FIZZET 7o AR L, (TEIA ROk 4 X 0 i
B2 O, ICTIERIC X ITEVAER Z ke S5 E & L,
OWeb platform OIFHIZNZ T, EMKIC L AER O vV 7/ a—Fr 7 V=% /bRy b
U—2 a3 a=7 4 OIEHABPTENV ARG SR E <,

QU =7 77 WK E MW RESLHREH OBV T7E=2 )V IRETH D,

@Mtz L OTF#HRIEHE, 7 4 — RNy Z71Z~T, @5k - SRS b Sl - 7' 7T LoREHT X
DR E 2RI NNRD FRIAD D ATRENEN B> %

@FMKIZ L 5 AN ICT &8, O 2 2 &%, EMIREMN AT I 0 R R,

OATEVERN R OFHUIL E W BHEDOE NI ADRDRTH 5,

@RRIATEVERIEICHEK S A T4 T a s T M, (TRERE PR SRS,

BRI X 2ATEVAERI AIZ ICT 2800 - P92 2 & T, L VATEVAER OGN RN RiAD 5 2 & B3 H
(27 oed, RSN E LT, FPRIC L D REFEE & ICT BMUIC X 5 RO ig=e, WU ICT v 7T
LTH, O a2 —F o FRTF v v T 4 VI EORGORETITEOMGAI RITGEWRH L0 E 5 T
WL, BANCTE o dz, E72, ICT 2 X DN ADRGRATERR A E L SN2 7 1 7T M X - TlA
STOHNTEHEAITRI TH D 2 LIRS A2, R TEIGG O & ORI TENVE ke 2 BE S 2 o)
IZOWTHHEICTE R olz, ZHIE, ~LVAT THEEKCRIEEN D 7' 1 7T AR OBRICEEIC /2 H
L2257, SHBOMIETHOLMNIT LI ENRRETH D,

WIZ, VAT T 4 w7 LEa—THLNIRSTENAFIERCEHEZER AR TSI OTa N2 A4
AR Uiz, ZE W T o 7 AU R 2 5HE L7223 RPN COFEMIZ TE /e oz, £ 2T,
—fREE 2 Xt R, BEAFDOA~NVA T T 7Y 3 FiFE A - UX (User Experience) OFRAEZ1T o7, fERE.
fREFATEN OO ERIZ UX 235 LTV 5 ATREMEDS R S 4172,

F7o, BRI 7 A% — T 7 MMl J-HARP 812 & o TITEVER VR D NLRERE A D “S A TE et
EFTN ALK DR AR T =) 23T 5729, JJHARP WO SMBIEED D, REHTE A
% T AEMOEZIT LY T — 2 OIEZED | I E R B DI ZE DO BRERBIERIZER H DL E D
D, T ZAT o 70, MR, STRATEVMEMETE 7 /11C K 290 ABEDS K BBE I B~ CO Al BEZE O FE 2 BN 3 2 8w
DGR TE T, L7edo T, [TEAREHEET VORER T, TEEROMGIREZ LV B 5 EHRITRY
552 ENRBIT,

BT, mlEOT7 LA VTR E BRNZ LTATERER B 2 EHRIZ W T, ERABRHEMOBISAB X
OaB 2134 455 L U CREER & OBEZ R~ Hiltka I = =7 ¢ TOEEfIIE, mBTE KO
FATEEN R L B — 2 ~DT 7 B 2D B SICIEO R, FEEICADOBENH S Z L RSN 5T,
Fo. EEHLESEENDLEWI &, BIHE TOT 7 2 ACKERNZVHIRIE SRS LT, ARBE
DO IR LIS WIER TH - 72,

F72. 1000 AR O—fFERAE MG LI BITERNEZ 2 H . 20 0O OREHEINE B E2B1THE) &
DORFEIZ DN THHT L, WL ONOEREIINE WL OO BITEINEEL TV D E W FERBE LN Z &0
HINGHEMRZEICMZA D Z & & LT,

—J5 . AVEEEOITERRE (B OB T, SbEE 2SRRI EET 5 Z L BN E LWATEEIE
EHREET D72, BEFD KDB 7 — & ~_— 2 % RV TRRIT 24TV BRI 0.0 AR ZE O RSE 1 B9~ 5 &1
REEPLNCTHE L BT, BERFIEL THT 2V A7 227V o ZIEIEEZBR Ui, 2 BRI OFIE

2



THIDOT2 D OREEHAIEORE ., W ONARTEINE O BRHERIF FEIE R 4R S & 5 BARRESRIS b 5
Kbtoik\ﬂ%ﬂﬁﬁﬁ%%ﬂt%mﬁﬁ\ﬁWWTE%W&ﬁR%%%E®*hEE\ﬁUCm%ﬁE
2 WM OFHEIBEE =2V 710 TRE, B4R, FINEEZ 24 €= — L, &% O M LA

z%%®%57x & — DI RFGERNE MBI, A O F M O BN B 2 02 ot Lz, #ER. 3oL
X=XV LA BFEFAAIVIPHEELTVD EWVW)FIT-RAANELNT,

TG, BRx e REHERE b LS, TRIAERME OO T 7 a —F FESCEMEOKER, WWOND, FERE
EDEEBIER TSN CEE L TR LW [Foo P77 varrI0) & LTHDE,

=T ZTNT N ZAORRIZEOHRNBIZHIEH TE LT A A7 Y —lat v v ZHANOBE Tl
END 3 DD DA EHALE CIWE LT2T — ¥ AW TITERRERE T VO EE 2175729 2T, 58D Ok
ZAEHELE 2 RIOBREE L LT, nERBIEOFMZIT o7z, T OREE, Fik (B8O, BT omEkr 7 T8kt
L CIL 66%, S0, JED, OBFRIMIZRITENC R L TIE, 62%DFEE CITEI 278 T& 2 Z L W) hoTe, £72.
KREREE CENENDITINZ DWW THIEIDFE T —F ZINET D 2 & T, TT% E CREN M B35 2 &n
WTX, RKFETIERHAREL ol i, JFEA, BT, #iEeWos7-4TEIE . WirFi 2 HWTTF 81 &
7Y —THSERERZ EPRE SN TV DLHEME, BLOFRERNDOT =7 NARX v F U7 EDO LA T U Mg
WEMAGDE T T2 LT, BRFEOXA I 70, BE. BIR, AL Vo BE A 7 VOHEE D
AREIC D EEZ BDIND, MO EZ B CRATZANATTTF—2 A7y b FOBEE LT, BEANE
WIIKET 22 L0, BFICHAT L A N (BRFEEORE, BERHE, BFICET IR, 8FENOE
% E TOWEZ L) ITTRFM (s - 8 T) OEMLET — 2R FOTE L MOITE L BRIz T —X
DLEEDN, BURTIIREETH L Z e BHE T HND, ZNUHAEEY ALALEEHIBREOEEREE=4) 7
~OISAPIFEEND Z o, Sl &fiEtEd D 2 ERRERFRRELE B 2 T\ D,

Summary of Research Outcomes

This study aimed to develop practical, evidence-based strategies to support sustained behavioral changes
among individuals at risk of lifestyle-related diseases. Two main objectives were addressed:

Establishing qualitative indicators based on health behavior theories to guide effective interventions.

Developing quantitative indicators to identify and recommend lifestyle habits for disease prevention.

A systematic review and meta-analysis of 2,458 studies identified effective components of ICT-supported
interventions, including web-based platforms with professional support, self-monitoring via wearable
devices, structured and personalized feedback, frequent contact, and cognitive behavioral therapy
programs. These combined approaches showed greater success in sustaining weight loss than non-ICT
based methods.

A prototype health app was developed based on these findings. Although a randomized trial could not be
conducted, a user experience (UX) survey of existing apps suggested that UX factors may influence
motivation to continue health behaviors.

To assess long-term effects, follow-up data from the J-HARP cluster RCT were analyzed. The
intervention group showed a trend toward reduced incidence of myocardial infarction, suggesting a
potential legacy effect of sustained behavioral change.

Quantitative indicators were developed using an insurance claims database to identify habits linked to
diabetes and myocardial infarction. A diabetes risk score and weight reduction goals were proposed.
Additionally, a two-week study using CGM, diet logs, and physical activity tracking among hyperglycemic
individuals revealed that meal timing—more than total calorie intake—was linked to glucose fluctuations.

Other findings included the influence of neighborhood walkability on exercise adherence in elderly, and
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associations between long-term weight gain and specific dietary behaviors.

Device-free sensing using indoor Wi-Fi signals successfully recognized basic behaviors like sitting and
walking with up to 77% accuracy, offering an alternative for users who avoid wearables.

Conclusion

Based on these multidisciplinary findings, a comprehensive "Change Action Plan" was developed to
support sustained health behavior change. This framework integrates behavioral theory, risk-based
targets, and technology-assisted strategies tailored to individuals at risk for diabetes and other chronic
conditions. The study also underscores the potential of device-free sensing, the importance of meal timing
and dietary habits in glycemic control, and the key components associated with long-term behavior
maintenance. These insights are expected to contribute to the development of scalable, personalized

primary healthcare interventions.



