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ZNSNVADRER EBEF o5 M2, il z 3, SIECRRE R SEEEEEES, A0
JRAE & T IR L. SRYNEIR DS RN 2 BEHERr iIc A R T & 2 LG c 2 ud. IREfTE %
ML T v, —C, EoFWEH SRS [ X 2 0HEEAHE, BETEOE T IX, IRET
FeT7 7y ZETICDoaR 5 aRetErd 5 ¥, 7z, BHEOEREEESLTEN . KENO YK —
FRDL AN T 2 AR R ERCEE L HEL 5 2, AR ICET 2 EEEHE L 13, HEE
EICB T2 EECITE AN X — DI 2R A, BEEIHNZ Y, BiEY XLBAHHITH 5
Bitr. MERE 2 8 L CRERR LICK KL IRBET Fe 7 7 v AR T IcEA 2 AlRetEn 5 5 14,
¥ 7, EEEERREE o ARERSTER S LTV 2 BE I, AOEEEHROS T L L bk



YIREE~ DI M A2 T X AT HIREES IS S T w2 1516, IGRERIL, BYREZ Db D
DWE B % KT T, HERB DS X CARRRZI oMM, EHmL v X v (BHIBFHCRES
BT CcolRAD) | EAZE, EYEERFROBELTRED, BHF ORGSR E £H 35 718,
R L 7218527 ¥ 2 — A RRIER OV e WEARERIZ, 7 Ve 7 7 v Am EICAMTH 5 Z
EHE TN TS T PHRER & L CiE SRR IR MR R (RITE-CREE R &)
Tl AERPHE TR V720 BEDEYHREZHRFICERL O5L, TFeT7 7V ARMET T2
ZEDER IS 00, BERRIE - R — 2R e L Cid, EAICIEAIR, B O ERE
WMEHEDORIFRa Ia=r—vav, GHEBEROBE, BEAFTORE, 740 —7 v 7Kl
mEBETFLND 22, jikic, ARFNERE L ik, BFoRANEHE CGEAIER., %2
IR L) | HRSIROFER, HHEL L, BEERIL, KE - WHa i =T 4 ho0RRY
DSE%M T B B2, R IR e BB S il 2 A 2 RIAICARAE 2 2L 137 Fe 7 7 v A K
Ticomnh 23, AN ES Y F 7 — 27 ORI IR Z T 2 EKEARD 5 3,

AT CIb_7=8R1C, IRET F e 7 7 v RIS LSRR ERBZEES 2, 20720, @50 %E
R FCIRIET Fe 7 2 v RICHLT 2 2 & i3+ Tlidhwne 3ng 105, —Fc, %
CHFET2EROTRCEFERGT 2 2 L IREETH v, BRIEN % 20 CHIRETT Y LB H 5,
Lo L, A BBERICOWCHEREREOEVIIRINTESL T, FERRT FeT 7 v &I
FIETHEGEIIRZAHBCH 2 204, KHEROHNWEEEZHL 21T 2 LT, I VPK
DEMTHHENLET Fe T 7 v Az EH &, 51, MAROBRIANATTICEWTHE
MekhseEzonsg,

3. IRET Ve 7T 7 v 2 0FHlFE

PERMET Y e T 7 v 2AoFHiiFiE L LCid, BOHRERERE, EFlA v v b TTERE,
BIEZRXVVITANA A AN F2—=h—MER L, SRREFERTONTE 26, Thbd
. RET FPe 7 7 v RCBT2FE LTV VAL THLIEOIRMAZERINET 2 EELEL., &
DR~ DML EE OE 2 SO RENICIREET Ve T 7 v X2 FHli T 5 BEE I
INnd L

EEEORKWN AT LT, i - Ry EEYIRENE (Therapeutic Drug Monitoring: TDM)
PN v — %72 B F5EA (ingestible sensors) | [EFEEIZE M AR (Directly Observed Therapy:
DOT) Z&EMFET S 7%, ChoFikEMw 256, 7 Fe7 7 v 23 [—EHEMNIcERg i
HEVDPMRNICH D A E N7 (F 3B S N7) &) YBIEEIL IS W CER S NS 720,
WEANA 7T ACRHEKRELZR/IMETE 2, Lo L, BEEFEECHED -0 DGR HETH D |
FFE R CoBlE» LEEEERFEOHFEHE I T VAHI ARV,

ek Ix. IREETEIZ M T2 2 &7 <, FED O B TRE R TEEE PRtz C T P e
T IV AT 2 FETH L, REHE LT, BEACHE (self-report) . HH|A 7 v b (pill
count) . L5IEIE DN (pharmacy refill data) . B FE=% 1 v 774 X (MEMS: Medication
Event Monitoring System, A~ — F & M7 &) BEET 5, BEED I B, &d IKFHEINS
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21 e, 45 EoBucsimL < 3 %, BRREEEOfIc b, FREDEEBICEH T 5 WD % v
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MEDLINE (PubMed #% ). Web of Science Core Collection (Web of Science #%H ). Embase (ProQuest
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1.3.2 HIGE - BRADORE
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electronic devices & Patient compliance % £ L 7z, FFIC. Patient compliance I F{ZIC Medication
adherence ’& TN T3 Z & %2 L 7= (Appendix 1-2), BRI 1% 2010/01/01 2> & 2022/09/30
CIRESI N, IHICRB7 4 L2 =0 FIHCTE 258, XX A 7D 5B Review KU Editorial
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HIBR (. Zotero Version 6.0.30 (Open Source project of the Corporation for Digital Scholarship) 1 & - T
Tz,

1.3.3 &S D EARELHE/BRALSLE
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4llD L v 2 — Tl Original D Researcharticle DA% &® 57280, kA4 7L LT, L2
—/ X 2T F U ¥ A/Editorial/%- 2 75 /Protocol/Preprint 1Z D\ TIXFRIL L 72,
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1.4 fER

YHRTR, 27V —= v 7 OfER, REIC 18 tho Uik E R 72 (X 1-1), il L 7= SCk o i
WAL 1-1 ITRT,

SN2 XERD 5 B, 24F (11.1%) 232014 FELART, 8 fF (44.4%) 732015 4E2> 5 2019 4,
8 1 (44.4%) 252020 £E7> 5 2022 FFICHRF I N T 72, FFEA TR <1, k28 8 1
(44.4%., FTTKED, BN 2 1 (11.1%., 3XCHEE), 79 7R FEERE 3 4 (16.7%.
W 2 R, REE 1) THot, L. S (27.8%) O TR EMHMKAHE E hTwin
D70 VT A A RITONTIE, 50 LLLT 2 6 1F (33.3%). 51 %45 100 425 4 1F (22.2%) .
101 & 72> 5 200 %4725 2 7F (11.1%). 201 ZLA LS 408 (222%) TH Y. 248 (11.1%) TlEH v 7
NP A XTI N T o7z, $720 3 (16.7%) OMFETIHFFEDHRE LR L L Tnix
o723, 15 F (83.3%) DML TIRFFE DEBANR E TN Tz, £ ONFUL, FFRRE R
B 41E, ETEEERS 6 1 (33.3%). BYYED 3 (16.7%) TH -7z,

AL Ea—Tlt, FMREZUTDO3IDDX 4 FICHFL, (1) RET Fe 7 7 v ALHEDfF
MET7TY AL LTWDDTF—2E72137 54 2D & OB#HZHE L Cw 3% (24 7
D. QWD ZHWTIRIEITHZ Db D2 LT 3% (24 72). 3) AN RIREKER >
AT LEREL, Z O CHREEHIC WD 2R L T 2% (24 73), UTIK& L4 7ol
e XN 2R T,

KA T RET P77 XPEDEHE T FHLELTWD DF—XF TN, XD
& DBFEZ R L T S

Quisel T & (2019) . ®ME. BERM. IEEREED BEICE VT, WD OfEHBARIET F
b7 7V AERLEIEL L ERLAZ®, 72, CochranIM 5 (2021) (X, WD DT — X H» HH
HENEH) XL 2 a7 LIRET FeT7 7 v AL ofIcHERD 2 2 L 2ME LR,

Z2AT L ICHBEINTHEZ. RETFeT7 72077 st WD OfflE-i3Zz07F
—2 L DBARERHELCEY., WD DIRET Fe 7 7 v A~DE5 %6 203 5 720 O J7 ik
ZHEBEFITRLTWS, TRHOWFEIE, HEICE T2 WD OERAT Fe T 7 v Richz 3
N C, WD batfkd /T — X ERET Fe 7 7 v AL of#EE2RBL T3,

INLDIETIE, WD DfEH LR T Fe 7 7 v R & ofICIE & & D f5 o B2 R X
NTw3, 7272L. TFeT 7V A~DHADEE LR LIZZETld, BREMZRMEH iR, W
FEFAMRIF ICHT 72 1C WD Z AR L T/, AFEIIC WD Z2fH L Cw 2 KBl 2 2k — F TlkEmw
TReT ZVABPRBINTEZHED D20, DT -2 X=X FHWEBNRGEEALETH 5,
WD O7 — X 2R LTI, T— 22008 HINEHEENIRET Fe T 7 v A e HHBEL
TV EBRHEINTEY, WDDT—Xh0LT FeT7 7 v RAEHEETE 20[REMESRKR I N
Tw3,

H A T7°2: WD Z/H > THRETTE)Z Db D#RHI L To SHFFH

Browne SH & (2019) (%, fBHJEER £t v ¥ — & WD ZHlABEDLEZL AT LD, BOIEE T
EEfTE 2R c& 32 L Z/RL 727, Kalantarian H & (2016) X. # v 7 L 2% oD WD %
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T, OB Z 2 HAREETEIZ M L. 90.17%DAERE Z K L 72 7%

ZAT 2 INTIEE, WD 2RV IRETEIZ 0 b ooHicER 2z Y TTw5, ik
EITHoMmEICIX, BfE, BUR, AL ofERBR R & A mITESREI N, IRET Ve T
7 v ADBFICEERT 2 ERAM A L LTEEE hTw 3,

INLDOMFEDITE A ETRTT, IRETHZ 90%U LW EWHETKRETE 2 2 L0
RENTWE, ZHEFFERLICRTCRBELRERTHL, LrL, HHEINEZT AL 204 E
MER I N2 D TH Y, WD WD ZFIH L 72X 1 tFoARTH - 7=,

KA T3 AN GREEPE X T LA 1KLL, € DHTHREEPEIZWD 2FI/H L To S

SpauldingEM & (2019) (3, A~—F 7477V & WD Zflaébezv 27 428, Akl
EZOEBFORIET Fe T 7V ARHET LI LERLE R, ZOVAT LI, V4L
—BEREZ O U CEMIMN R IREZ R L. BABEE K T ICHBR L 7,

ZA T 3TN, WD BRICERZ Y T2 D Tld7Za <. ToT Hiifiz v CTAREET
FeT7 7 Vv A% EMT VAT L5RELTEY, WD EZDA v X =T 2 —ZAD—D & LTH
BELTWwW3, ZNHDFETIE. WD 2 LZZRET Fe 7 7 v 2EH Y 27 L DA%, Bik
WAL, B XS RICOVWGRREINTE Y, ERLEHEEFICANL TV S,

INLDMEIZ. WD BEEDT FeT 7V AT 27-200HHKRA V2 —7 2 —RXTH
5ZEHINLT0D, LAL, ZEALDMIETIE, WD Z EICHACILERREED 7= ® Il L
THEH, WDICHARAEN TV AEE DO v I —ZIEHL Tk,
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Identification

Screening

Eligibility

Included

X 1-1.

Record identification
through MEDLINE

searching
(n=285)

Record identification
through Web of Science

searching
(n=141)

Record identification
through Embase searching
(n=350)

\ 4

4

Duplicate deletion with tool
(n=120)

Records screened (title and abstract)

(n=656)

Records excluded after manual screening

(n=552)

h 4

Full-text articles assessed for

eligibility
(n=104)

4

Full-text articles excluded, with reasons
» No mention of medication adherence
(measures only wearable device adherence,
patients did not use mediation) (n=39)
» Unclear how wearable devices were used or
such devices were not used for medication
management (n=24)

« Protocol, case report, review or conference
abstract (n=25)

Additional records
identified from
reference

(n=2)

Studies included in
quantitative synthesis

(n=18)

kit o 7 v —
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F1-1. BRI &

n o B . I RE i Tiff g
HEH (HRE) O oRE REET Fe 7 7 v AcBT 2R WD DS WD D ffii .
£ 7
Agurto C et al BROENE O, MR, WS S BEORERE (+ Ny F (B, FH. ‘ .
A X 33 RO KE 1,2
(2021) VIFT7) FEENICRET S 2 LAARETH o 7, HE. Ka&)
BIEREEES>HACE T RET Fe T 7 v 2T 7T
L TI2TA4ET AL
Quisel T et al. WIME FRFEJEER 1574 r Iy v 7oMic3EERBERED S, 777 ) 791- )
foiiReET Fvxvsy B KHE 1
(2019)%8 HE AETA Iy F VI EBFEHLCOZ AR FHL TV 10,499
) o . HEARRRED)
AL O BAREET Fe T 7 v A E W,
WD FEMF 13, fEAF I TIREER 2 7 23w (<.001) .
Zhang Y, Yang N, I . B .
. I — T HREEZT A ROFHICHT 27 Fe 7 J v RICE i i 317 MEE=%Y v diF 1
et al. (2020
(2020 WEERIET (BEERL) .
Zhang Y, Fang Y, WD JEfAE X, AFICHSNTREZR T HE (p B
I i 212 IfFEE=XY v FHE 1
et al. (2020)7 =.003) .
ATH OGN ) X L2 a7 LGB 2 27 O/ ORFEIc N
EEOBMEERSE » I ) AREEFER DM
BT, BWEIZEHOMREEORE S LT 21 H -
Cochran JM et al. (K5 DHtEREEE, # . i TIT4ET 4 b
) 2o HELNVOPFREL Y EOTFEEE ) XL X3 T % Wik <y 5 113 N/A 1
(2021)" A JHRE OBR PR E 1 i Tvxvr Gk
FioB#F I RWIEEI ) XL 2 a7 2o BE L 0 bk
i) — . U0
AREEE D E o 72 (p=0.004) .
Belknap R et al. ARERATE) D B R 3R 13 95.0% [95% CI: 93.5-96.2%]TH v | »
itk HiE Sy F 30 IREBR oMY KE 2
(2013)77 FFEEE 13 99.7% [95% CI: 99.2-99.9%]TH - 7=,
Browne SH et al. 7 A YL ZAREREEAREE: (WOT) o GtEmHEE GEL < 3% o
itk ity F 61 sl omt | kE 2,3

(2019)"!

A ENZARFEDEIE) 1% 99.3% [95% CI: 98.1-100%] TH -
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Lee H et al
(2021)™

Kalantarian H et al.

(2016)

Fozoonmayeh D et

al. (2020)%

Spaulding EM et
al. (2019)7

da Silva VIJ et al.
(2019)%7

Levine D et al

(2019)

DiCarlo LA et al.
(2016)%

—f%EE (HHEIICR

HLTWBA)

— R

—

SR AREZER

el

T i/ A i/ T M 2 i L
ez v b (SR

FIER#)

el

72o WOT ORET Fe 7 7 v 2id., EHEREEREE
(DOT) L% > T\winh o7 (WOT 95.6% vs. DOT 92.7% [p
=0.31]) &

BIFt S iz =T IC & 2 IREEATEIRAGR OB 13 92.7%, W&
(% 0.909, BHHFKIL 0949 TH 7=,

WX Nze 70, HE, MERWE T, 3o h 7w, &8,
UK % SEREE 90.17%., FHIREK 88.9% CIEREIC/YET % &
ERTE I,

AREEATEY (Bel, TR & IERRSETTE) (T F AP A v —Y
DK, BT, EL, FF L OBE LK) oNEIcE T3
F1 X273 K 0983 TH -7,

Corrie 7 7V & Apple Watch DFEAIC X V. S 13RED
V=AY F%%\F, WD FCHEBSBIHT 2 L8 TE7,
FIROA=—F+ 74V e A== FTVENLTEFICATY
A VE—ZEET S LT, WEOABENEE D
L. JBEESESEE X L,

AEIC BT 2EANANEET 7 ) ORI REESTF O [H
EERE D o7,

IS RE (IE L < 3B X N2 IREEDEIE) 13 98% [CI

95%: 96.4%, 99.1%] T dH > 7z,

15

Wi
CES2Z0ED

Fv 7L AR

ik

ik

itk & 7

iR

Wi Xy F

89

N/A(135
Lra—

)

24

60

N/A

108

R L D R HY

VI —%H\
AREEME T O

TR, D
FUE DB

AR ER,. UV~ 4
vE— GEH) *

V=4 vE— (B
)

V=4 vE— (B
)

ARZEFEEL DM

LES|

N/A

N/A

K

N/A

K

|

1,3
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Noble K et al
(2016)%

Cochran JM et al.
(2022)%

Profit D et al

(2014)83

Daar ES et al
(2020)%

WD OF — 255, ANl AREOMHSHL »pIch oz,

el BTRRLIRo72 15 LDOBINEED S B, 81%BT N4 28
P OWEICRIL - 72 & HE LT,
RE7 Fe T IV RETFTAARTFeT 7V A %@L L

) T, VAT L~O5 2P REES X NEBESICHEL -1

RSN un o \ o \
& PHEIREET Fe T 5 v R 3HIEERET 0.62. mEGREC
0.87 TH 7=,

HEOMMEERBRE

(K5 IFTEREE, # BERIHT 2 M icBWwT, Y27 7 741 v ¥ —IC X 318HL
B RFRE BIRIERE 1 & v — o 96.6%TH - 7z,
1)
ZOYAT AiE, ARVIBIEZZIT T2 HIVEZEDO Y 7
HIV ZALDRET = 2% WEL. Vv v X —DTF A Ay
=V HEWIGRE T 286 2 EAEL 72,

K& Sy 5

Wiy F

K& Sy 5

K& Sy 5

54 (15 D
[ELIE S
Ja k39
%D

#)

277

29

15

JIREEABHL DM H
TI7T7 474 b
Zvxvs (K
B iEE), #HE)

JREEAB L DR HA
TI7TAET 4L
Zyv¥xvr (R
B iEE), #HE)
JREEABEL DR H
TI/TA4ET 4L
Zyv¥xvr (R
B iEE), #HE)

AR D

K

N/A

K

2,3

2,3

2,3

2,3

*3CHK IC 13 "Medication adherence is also measured from the smartphone and smartwatch app usage data."® A DELIRTH Y FEM IFFLE I LT Wi o 72728,
TV 7= a VEICOWTOINED Y A b h OIERERTERE L 72,

li%5E; HIV: Human Immunodeficiency Virus.
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1.5 £
1.5.1 RS 7R o Sk i3 % 52

Frwic, IRE7 Fe 7 7 v REEOfHE TV P AL LTWD DT —ZX F7213 WD Offi
L OBE ARG LT BRI OWTIER B (X 4 7(1)).

Agurto C 5021 DWFZEI1Z, IREKIC X o TH—F v Y VIKREOFEREBAZEN T2 2 LItk
HLU. BREENRILEZ WD I X 2RBINAT — 2 25 L §2 2 L CRIRIRE & JERESRIRAE 2
HARETH B L Lz 7 N—=F VY VIRIFL AR P AR E R AN I v T I =X o512k - THIK
EEIASEL DD OBHEICENT 2 L WO RS H 2720, BREEH2EENT — 4 L L UEEIC
RS2 2 DTE 2 WD OIEHPEAITORU TV IO 1 2TH S 5, 72721, 3o
IRREDHBNIC £ CHEAIAATIIFEIIMIC 2. COFAEDOHMERFIHEE L 5.

Quisel T 5(2019)DHFFETlX, WD DfEFEZE T ¥4 RIT X % Activity Tracking D&, X 51
Activity DIEDREVIZEIRET Fe 7 7 v 2B X v L 2RE L7 % WD OFF/FERH 7 T
T <, Activity DIEEICEH L, IRET FeT7 7 v 2L o #EM%HE L 2RI AHE L .
Cochran H(2021)D A TH % B0, ZDFEIIRED T — 2 _R—X %@ L7zdbDTH b0, Ik
7 FeT7 7V ZADEELE LT PDC ZFIHLTWwW3, ZOIEEIZEMICUYT %232 T2 HE
FRHLCEY, BEORMAEMRIEL mvizo, BEVIEEZD Lo T HIH b O FTEEITRK
MER o T REEZHRHHEE R W WS RAAH 2 Y, FRDORF L LT, plloathofrir
TEEBALCOIGA, LT —2xX—2CEFEIhh vz, RET FeT 7 v 205
BOrLBRAINTLEIZ D D 8,

Cochran IM 5 2021)DIFZE TiZ. WD DT — X % F|H L CADIEEN Y XL/ XX —v %R T Y
v 7L, RS L OB R RIT L 72 0 BRI T BRI N X — I3 ANE L E R IC D B 72
W, RET Fe7 7 v RFAEEEELEET 22 R TPRINE 2, EBRICEE) XLeT74 7
AR AN T RBINTHE L, Ik3E & 0B % T L 72095 13 7E L 72 2> 5 7z, Cochran 5(2021)D
HEICXL 2T, WD OF — 2 b HH I NGB ) XA —E T E EAREERE I E W 2 L AR
AN, MEDORFAE LT, 7 HEDF—20HTHB 2, HE#HY LDV —THITD
FIEESHECII AW EE RSN, LYV ARLRr TRETCL VS oBEEMICHEMT 2
eI E b7 BGEEA ML LT3 70,

Zhang Y, Yang N ©(2020), % L C Zhang Y, Fang Y 5(2020)® 2 D D@3k, &5 & b [EREHA
KRICHFTcEBINTED, SO CTRICFHAETH L Z LRI NTWE B, 72720, iR
WrichlBAE N B0 REFIZE D, Zhang Y, Yang N 5 (2020) 23 ICSM L 722 COXNRE & #
HAN T3 —J5C, ZhangY,FangY ©(2020)T % 60 &LA LD EEE ISR E K > T 5, Bl
Hnz o, Zhb ORI Quisel T 5(2019)DFHE L WDFERZ/REL Tk Y, WD OIEEH
DT 9 DA EIT Medication use DA I THRENWI LEZRLTWS B 7L, oW cl3fiik
DIZDICH L TAA ZAZEAGLTEY . ARMICEE2SEMAL Tw 28 M & 1357 2 nlaEl:
BHDHILICFEPVLETH D, 2. HLETTAAREHOT Fe 7 7 v AICEHRLZZHE
TH 570, EOMHIFEIRNAZFAEHBIGRE ST, 754 ZE 2 FEAEO v A7 2 X 5 [REE
FHII-YEkIhTniwn, $2, COFABETIIRAEI VYT IAT v ARaT v GIEIC
BT 2152 EE L. RAEa Vv FI9A4T7v2Ra 7, MEDHEB X OIF 4 20F|HICIEDR
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BBd 5 &M L 72— T, Medication use & T35 DFFEEICH L CADERZIHRE L T»
%, Medicationuse & ILED{ESL T DIREICHN L CADRL#EZEH 2 2 & 13E 21 L, Fiin’k
CEELERNE BKL T B ARENS D B,

24 Z7)DOWETIE, WD DR EIRET Fe 7 7 v 20BRIcswCidnRe LTwsHE
MoOWE R EROMERT 2220 —BL/EEZ RS L I3BREECIZE# L v, WD
B LA L T 2 EHICE TR, BIRBIE 3 v T icf L TT7 [ 2050 &
EHRFET Fe 7 7 v RCOWTIEDBRATRB I N TS, WD Zicfi L 2 EF MR ZET
Y. WD 2FIf3 2 N2 OKERRIET FeT 7 v 2icHnTE Y, WD OFIFH BFRIZARSET
Fe7 v 2%aET2ERCE AL RWARREREZEZON S, —H T, WD DT — X2 b1TH)
ISR 2 ) R RHEE 2 AR L 22856 . A O IRGERILZ I 2 5 N 2 WIREMED & 5 . 51%.
WD 2NEETE AR Z 2 LT, AT Fe T 7 v 2AEMEMBENICIT ) —BiE 7z
5%,

KT, WETEEBRE L T RFERICOWTIERE (X 4 7Q2). ZNENDIZEIC I\ THIH
INBT—ZRT AL ZOHHIIRATHE2DDD, WFRLEWKETORBZERLTEY,
NS DR DA 2 FHAZ T TIMIZL T3 2 b5, 2L DR TIETF A
AMRICY 7 by = T ZMBEICHEL T ai5te. V7 by = T 0RBIMERFETH L5808
Hb, MADN—Fv =27 2FIAT L THRATE 27— 2034 < b, fRCETOFEEIC
HhEEEOECTHET VAT 2 2 L 3ARER—J7 T, I R 2T N4 20K
DS MG ~DFRBEIIH L R b eEz LN,

Noble K ©(2016). Belknap R ©(2013). Browne SH ©(2015). DiCarlo LA ©(2016). Cochran JM
5(2022). Rohatagi S ©(2016)% L T Daar ES 5(2020)D & Tl ¥ v FRIDMHED LT U7z 717780
M, D IIRAT 2 EAMIC D & v —pMEE I AL, IR ZBRE L 2R IciRMcER L T
Ny FRTANL RMEERmEI NS L CRAZRET 2, 2o OB A TIHARSE L 724
REmHT 2720, FUOMIEETHHAI NS RA~— AR b APLHOB) X IC X 2 RSEITEI DM
e Ry, EFECHEEEOBVERISAEETH 5, KB, IRERHOBEICBEL Tl s h
72 4 DD TN T T, 95%LA EDREEDFFR S LT\ B 717808 2 o ik i35 % e M & JFE
mEEERA LT 2 2 & AEEIREE FEECH ZEBICE W CIERICER AT, RT3
LT v — L RIEEPDIETDH 5 720 NI IR Sl 72 2 TREME2 B V| @IESS
DIEMEEICE T 2 BN RORIEALETH 5, Kalantarian H 5 (2016)DFE S . FIEEICHR
WL 7Z8FoMB OO, OB X ICEH LT . FED 90.17% & IEHICE W E % Gl ik
LCWw3 % /7, A=A RMLVLDHT 22 LT, SOAR2BFHEOMEZMNS L L
TWwb, HFL, BOBEE2HET 22074 23, —MBICEFFAHI N THRWED, Z0
H7-B L EREPERICEBIT 8L 2 HEWDH 5,

Fozoonmayeh D ©(2020) 3 & Uf Lee H 5(2021) DA T3 —MMICHF|H & 415 Wristband o
ToNA R BRI L 7208 &1 X 2 IRETENRE 217 > T 5 78 FFIC Fozoonmayeh D ©(2020)
DOWFFETILTHTIRD Smartwatch ZFIH L T3 b | filfitg & B O H 2 S ERIRICH T 2 EH DO — F
PR EFEZ D O, BioB)E ORI X 2 BIFETHEFIL. KR EofTE L T
5 LWL 7 2ERZ03, F1 A2 7 I3iE T 0.983 LIEFICEWELZLEL CBh . EHI
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ETLIKEDET N THELEEZLND, —F7T Lee H 5(2021)Tlt, IS AhEERMEDR®
T NARCAATRIEFL, BT Ch AR L 22T 02 MAG0E 2 A %T5
7= B, BT VDM 92.7% & Fozoonmayeh D £ (2020) & Ll 9™ 2 &K 28, fRAIKZ 1 T4 <
fth D LR AT IE S 2 72 D ICHR L E 7 fHHR & 72 2 "IREMED B 2 6,

RIS, AN RIREEEH Y A7 L2 REL, Z0—# e LT WD 28 L T aif5ticown
TikR2, MELTCZORTOMIL TR, 2 —F =BG ICHARERA v 2 =7 2 —R L LT
WM A REE 2SR - LT3, FRE AR 2B ) ~ A4 v X —Th Y, REREH
B 5 WD OFENIRER & %2 5, —J5 T Spaulding EM & (2019) TI3AR¥E% D tEk% WD @
TAATLADPDLITZDE Lo THY, IRFEOTHL L COESH-> T2 7, WD 1LY
TEY 2T RVAT LA L TR ETE R B v 2 —7 2 — 2% R TE 3720, PIREHIC
BT IKREEZTREI L TEL L TYRTLOMENZAMZT 20[EErH 2 E X LN
%,

INDDORREEMY 27 L3, HEARWICY 7 by 2 TRETH D, WD IZ—ICHEE L T
2R & I 392454 28, DaarES 5(2020)D X 9 iC 7354 2 DBFE D S M E /T > T B
FEHIFEIET B 849092, —fRICHLE L T3 WD IMEBECATFRRSG TH 2L 0wHI X ) v b A3H D
2, BTN S T =2 BBIcikEF o T 720, X VEBLEEFICADLE T — X2 DRGRE
BEMZEB L 205G, WD 2 EH ICHFET 2 LB E L 2 A[RetER & 2 109,

2 A TB)DIFETIX, X4 712 DWFEL 5 IC WD OFiokA ek v ¥ — T — X% +5
KHEHTE CORIREEE Y AT LI RO b o7z, 24 71 72132 OFFETIIFERICH
e LT MROAERHTE 2 ETRES T3 d 037k, FTICil7 X 5 1 HEr 7 B 5R
DEILT A ZDFAFE. BHNIEOBRIA R EL L DX v v THEET 5, 5HBOINLDF
Yy TRIEET 5L T, X 0% D WD ORREEZFI L 728 7- R IREEE > 2 7 L 2 EHT 5
ZERMREEI NG,

1.5.2 WFE DR

AWIFEDRRI & LT, HEETH LN, AMEEICEE I N FER I RE L - 2 & Wi
DR (T4 7) KREORMDH 2 LB T bNE, WD ZHOWARET FeTr 7 v %
EHOSIIEMH L, ConHo7uy z s MI/NMNIBEARRIE»OIBE 2 2 LA TSN
2, TDXORZEE. ST LIHEETEINL D, EERRN RN BRI N0 T2 DT
Tld7av, A oFiE ik, BT 2 iR, @) & Bbh 2 HFELSL O SCHRO 1§k % %44
A7) ==V LT, LEL, TNHLOERFEOELEAFT L L IRNEETCHL 0% L,
LE2—IC8®» 5T & IFHENTIIR,

Ioic, WD 2T Fe T 7 v 2AEHICET 2RO REME 26, —E oL 4 7
DHEMET 2FER L h o7z, TNIIHEOFRBZ T 2 LTI o0d Lithwd, %< I3HE
BLCBY, HERDHL IS A0V, SHOSEIZ, KL v a—OfROMIRICKE g r
223D TREBWEEZTHEH, SBRIOGELFEREL T PT, XY HELMEDTIA
TEEERT L L, RITHEOHREZRD 5 2 L ICEB L AREY S 5,
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1.6 /&

WD % H w7 REERERIZ, BE, TCEE~0@EMD -0 oliiinf v 2 —7 22— & LT,
FEBRI 72 TR I D W TR T T v 2, Hfivicid, IREEfTEI OB IXEREE CER I TE
D, ZoEME I LICERT 5201, EHSTOEIMMNELLETH 5, EHITEL, FF
EORFETENEHADIEH ) XLABRET FeT7 I v R EHEELTWE I EAREBINTNHS
ZEeTH2 O, oML, WD 25, BUCAREEITEI 2 AN EEER T 2 7210 ¢ <. HETEH)
MU CHEFEOMET FeT7 7 v A0 FHIRFHiATE 2 Z L ZRBL T2, 5HOFHET
WD 225 DfTE) 7 — X 2R L., BEOEEEE L IRFERIL L oBREHAO 2T 5 2 2T, IR
WP FeT7 7 v 2EHICE T2 WD OFHMESKE LA LHiffans,
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F2EgE FAHEME w274 v Z7EIEET A E X O LightGBM % FIH L 72RET Fe 7 7 v *
DELK & ARSR L 0 BRE A - fRAT

2155
FPEThR72e B0 REET Ve T 7 v RTEAWEH 2 ZITT 2 Lol CEHESM R TH
DD, BEKHFET DRET Fe T 7 v A cBE 3 2 EK O AN 2 EEEITHHL Thwn
N8 F I TP T 7 v ACEET L ERILEE O LHWEHECHEARFNE R R ELILICD T
h. 2o DHERDL X LERMEIC X o TIER DN & CIIFEDE 2 2 ATREME 2 H 5, il 2
2. ZEDBL CEEICITBEREGO Y 27 3EE 0, kol cL{Avwb 2T v 7
7 A R A BT IC X 3 A ROEIR (Filter method & b IFIEIL3) 13, BAESIECE K @B -
HIBRDNEFFIC & » TRER DA XN ATREM 2 H 2 %%, £/, 7 Fe 7 7 v 2EE#EER DI
IMHEDOBIERFIET 5 Z L 3% (. LEMIMEA U 2 ATRetEnd @ 19, & 6, —ALAE
ETVIC X BIENTIE. BRI IEER L OBREMIEM G TRT L IO HEE k. IERBIE-CH A
ERZIEZENRVE VLI RED H 5 10

295 LRz E 2. AT OORMAEFELZEAT S, H—ic, [EAMLEZEA
Liza Y27 4 v 7HkgET V2 w5, IERMIC X 2 2808, AEaRE c280ER % AH)
FICATV. S ERIRIEIC X 2B R BT 2 2 3 sk, Bl 2 DB S TR 7 OISEZ K & Helik
L CHERDUEIRER D b 2 56 1R A R 2 10210, BRIYICiZ, L1 IEAE (Lasso) KU L2
IERIME (Ridge) & AHAA T & & TR I B AAREM/ N E 72 13 2 1ISED T 2 A 2T L.
KO BRAELSHEEZAIREICT 5 19108, e JERUBMCHEAEER 2 KRB L 3\ LightGBM %
w2 2 & T, fEkofEE T v Clkig 2 E Nind - - EKBfR % fi#HT L. Feature importance %
Hitd sz e, YOERDIRIET FeT7 7 v RICKELFHFE L T2 2 2 ZEINICEHE 3 2 1,
LightGBM 3 AERAFE & N EE O RER % FIF L 72 EERE a s E Fihcdb v . Mo Fik
LB LCRHEI R PR, BESRWE WIS RH 2 10 liFE2HAEDbE S I LT,
B OBENERZETT Fe 7 7 v REITIcEWT, ZEBRIRS 4 ELEE, JEEEoM
A RIS 2 2 LIRS D,

22 HIY

ARETIE, FALMfE v Y X7 4 v Z7[AllRET VL LightGBM O D O E Fik % v
T, IRET Fe7 7 v BT 2 B OMENT 247\, ZNZ NN AR EEE 25T 2
LEEME TS, ZnICX Y, ERDFIETIIR DS p o 2 EBOER ZAFAINICEHIE L. AR
T FeT7 7V AM EOEDICHEHTREERZEBINICHB T2 L2 BB,

KRELAE, RSCIcB T 2T Fe 7 7 v 20, FICBEHEOACHE IS < ARSR
MEHERL72bDTH 3,

21



2.3 J7iE
231 TV — FAEDORKE

Ty —MEEIZ, BEER AL CW2ER 7T Fe T 7 v ABEER, IREERI O 4 5
DORIEH DAFK I N7z, BEEROEHE T, Fln, WAl L w2 RE, BEICcoWT
BEEL L 72, L T2 EFOEE CIX, IRAL w28, AL w2 EoFIE, EE, ik
FALTWw3 24 v 72 b offis X OHECOWTEERL 72, o, BT 258bh Y
ERTIRET FeT 7 v 200 ER T Hiratsuka (2000)3 £ O Ueno (2014) TREE I N T %
HHZME L, BEMoEES R WL ) ICEE S iz W2, SE5H L 2ERZE TR, 4BEoR
M I N W2, —HOEBICH L CRHRBBED N LBHEINLTVWDE, 2D
720, BE—RICHWONE T e T I Vv ARy — L ERIBEICS BEOREZFHT 22 & &
L7z, — /T, EEREFHE L oFEECETIRAMRSED bR TwhnT &, WHiERTT
FTEIZ ENMEL T 5089 a0 WEIGEWERICO W TR, EEL TW25 L5 »oR%
BROOLNTED, SEMBFMICHEET 2 [E55Thhv] EwvozhloIEH B vz
LA ICHEROMRSH LS a3 E2oNZ b, ST HEREZMHT 2L LT,
HAANDEREE O draft fERIE 2 4 (BT - Kl 25, Bf&iieF = v 71334 (B - Kl -
Bi) TiThbh, KIS 16 DT Fe 7 7 v 20LHIERICE 4 2 %M %E S iz (F2-1),
o, IRARKOZEME LT, afikAehdiimn, DEXK L AWIRASNED S, o)BEXK L T
LA D 5, RO EERILD 2R FITICEN D ICRABRT BB L, D4 DD
REAHAE SN, 2o OERYIZ Hiratsuka (2000) X W 5[ X, ZhEF Moz L2EHRE L
THWICHEIRE DS 03 AT TH 2 AL Tw 2 N, SElid a 0FREAPEKE L, 2D
2 EEOCER ] & L7z, CORMOMFIIARECHIT 2EET Fe7 7 v AT 2577 A
LTHY, FEITICBE W ORELE E LTI Nz, BEOIERITIEL 233 ICFEHE L 72,
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F2-1. 7P e 7 7 v ABHEER (LHEMER) 16 HH & % oRI& Tk
Note: VI8-V23 2 TICH TR ELAWES, [HTIRE2DDIEAV]E » I EREEZEINT 5,

JHH 12577 i
[VIS]Hr DR HIELZ LG TE 5 D EANANAY S
[VIOIH D45 & ToRFERBEILETcE 2 Y EQRYIRIAY-S
[V20]H 5y DB % S °& % Y EANANAY S
V21D EREHE L0, FIALAZY LT EONANIEYd
[VR2ERZ T 2 2005l & 5Tz » EINANEY &
[V23]\22 b &3E S SERICO WCEBEREFHE G L Twna D EAONARIRY S
O M DO WTIEL TV B D 5 B P ETHAM
ERRTNETAT TR T O AW E RS 5 ER LS4
WEMBTNEES D 5 B ETA
ErLHinEES 5 Bl AT
AL Z LICDWTARLITES 9 5 BRI
EEROLTHHWANWEES 5 B ETA
EOMMIRH, WEE DX ICHYOEFEED L RoT 2" 5 BRI
3% g H A CEEL - MR IR- L Tw 2 D 5 B ETA
EAHHRAL L LOMEICHHL T2 Y 5 BRREAT
BEHREBHFEL 5 VORHEICH-> T3 P 5 BRI ETHif

a) 11T Hiratsuka (2000)72> & @ 5[ []; b) T Ueno (2014)2> b D 5| [,
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232 TV — FREOFEN

AR v VIR L MR A A v T =Y DR ET A v A —F v b ix L E
AL BTG Oy A v Ty r—1FE LT, 2021 F 11 A2 S 12 AT CEI Lz, xf
REZ 3 7 H B L TIREZR 1T > T3 20 i EORA L L7z, FAESEDOA v X =% v b
SNANCEFEL T NIRRT L CEER TbIL, A7) —=v 7GHE T3 » AU EIREZ Mtk L
T3 LEIE L ANDAKRFELFEME N, FIEH TR ERES L2 WL L <fidto b
ZHRA VP EZTH - 72,

233 JBEEEDIERK

AR D RZ M L, Ta)yfiA T a7 ] ZEIRL 2 AZIEL <R L Tw 28, 2 bt
DFERFEHFINL 2 AZIELCRATE T Wife L ClEREEIT o /2o TNEIGEER L
L. Zofto7 v — FEHZHAZEE LT 27 4 v 7 [[lFEE X O LightGBM %L 72,
TYvr—tib ECHEBEOERCIRIE, 74 722 AL CTRHEERERL 72, &5
ENETVvr—bE236/HTH Y., BIFELMEL 7 2 HE TIERIEICHIE T % one-hot I %
TV, AT 64 DFFEEDMERL X LTz,

234 RYRT 4 v ZEIGET L

it 64 HORBEPER I Nz, v AT 4 v Z70REET 21CH720 ., SHOIGEERD
ANy FFAERE RT3 LB RETH 720, FiEOERRSLTELE 22 18, Kiff5EciiE
T, /WERDFHETH 5 Filter method ZFH L 270 & LT, FHRNCHEEZ BN 7 0 I EERE
REfTv, vV RT 4 v 7HFETVEREST 2, PERMITE LCld, 2 EEEIE A 4 R
EE7IET7 4 v ¥ v — DIEFERERRE (4 XY FREBD 1R TI0HIUATOEE) 2. Vv h
— FREDEEICH L CTTEGERE AL, =V FA v F=—D UBRELRITWV., HEKIES %
CLTCHEEZDELZFREEZRINL /-,

2-1 HETH~7z X 9 I Filter method 1T 13\ D [RED B % 70, BHOEIN L% H LR E
\IZXf 3 % Filter method D K 55 % i L 72 IERIMLIERT % £ 7 A 238 AL 72 1071, REfFSE < ld. R
OB ER & REWEZMIL I E 2720 L1 L2/ VA IS 2 DD IEAL 2 AIAA 7L,
L1 /v 2 (Lasso) I ANERMREZTERIC01CT 5 & CEBGEIREITY C L A[RETH B, —
B CEBEOMHBESEWIGAICRZD 5B 1 0N L, oL EVIVEET720, $§TD
HEALKREZLTLLEINTE 2 LIRS0, L2 /b4 (Ridge) 3AKCEIRZ1TDR025,
REOKRE X 2 2MEMICHiNS® 2 2 &C, ZHEEREOHREZHEM L., @EE 262 L
BTEDL, o DD EANLZ A G DY %% T VIt Elastic-Net & FEIEIL, W5 OF| 55 % 3 20>
LoD, REEMTTLILNTE L, BIRMICIE LI oA ZFHALEEAE LR Y, EHEY)
D& L LT ETICHBED B 2 BB 2 WEYNGENT 2 2 L 3 A[RETH O | [FIRFICRE D/ % @
LCL2 D/ A LDBRb G &2 M, 72770, ZOIERLE T A TR IR S 2 5
H9 2 2 LA TE R0, bootstrap 5% i\ THEHERA 2 2 HE7E L, FatiME 217 - 72 15117,

LEHFVERE L TR EAICE N TH ETVDOMWRENRKIEICE D 2 b T Tldn B 7
N—TFHCTHEERTHEI N, HrDEBDETVICE T BHANHBSEE T B A EEERH
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5, ZZT, ETNMICBIF 2L HELME L EROBEREELICOWTERT 20, 7T LT
IEHMEZ R L 72z=€ 7 v, Filter method ZFIFH L 7z 7 il Fic oW T ELBEORRIETH 5
VIF 25 H L, — e EL 2 RE T 2 FIETH 2EHOUI D kL LETTo 72 18, Bk
IiE. ANZEB O CRd VIF BAEWb 020 e L, ME VIF 25HH T2 2w FlEx, 3
NTOERITHTT 2 VIF 23 10 Kiic 72 5 TV IRL 72,

2.3.5 LightGBM

LightGBM (3% { DT A =2 % Ffb ZNTNDNXTRA =R % F 2 —= Vv 7T I0ERH B,
SENIFFEDNA RNR=NFG X =2 DFa—= Vv 7 FEL L TR BOHERZEL T3 Tree-
structured Parzen Estimator (TPE)% I L T3 %y 7 —2 CTH % Optuna ZFIfH L 7z 119120, 5 o
—= v 7R L T 5-fold @ cross validation 21T > 7z, »¥7 A — ZPIEHE., & 7RET VIS
RTCDT— 2% A L. Feature importance % H.H L 7z, 4[> 7z Feature importance ® —FE T 5
% [Gain| &FFIEN 2. RERICEFHURE TR 2N EBIN L 2B BREE 2 & n it
Al L72hk BEEL72fECH ). ZBEOMNI B2 KT 5,

¥ /2. Feature importance DfFRZEHET 2720, 7 Ve 7 7 v 2O.LMIERK % 1.AEEEIC
B3 2 IHH., 2.3 - IRFICN 3 2 Bl (24 - 58 - MR . 3.EIRICHH & oBfRtE, 4.2 0
fhi, D4 oD 7 NV—FICH¥E L, JHEHHE D Feature importance DF¥EEZHH L 72, 7 v — 7 D%
Elix, 77— MEHDFIHAILTH % Ueno QOIHAKR T CHAL -4 2V —7%SE 1L,
INZWEL THRIE L 7zo Ueno (2014) Tl AREICIH T 2 ERMEHH L on@tk:. kBT 2
HIFIEHRO AT & MR T 2 iRE, IREOMSE B X AR L offE, IREEEFED 4 7
N—=TEEDT D, KL THRE L2 16 THHOIRET Fe 7 7 v R icBdd 250 (F1) %
Ueno (2014)H13K D F%[IZTCD 2 v — 712, Hiratsuka (2000)H12KE D b D 13772 1 Ueno (2014)D 4 2
V=T WHFELE L, SEOME. SEEEOMATICO W TIHAIRIEN L Tz, IRk
BFE[EDL bWHEEIEL KO T3 2IcB3 2THEMZITZYE T, —J7T. 16 HHD D
b 10 HHIRFEOIFE 5 X EE L oI I I Nz, —DODHB IR > T2
LEZ b, 72, Ueno (2014) TIXIFELE L 722 o 72 IRFKICH3 2 R LA 0 ISR 13 5 % &5k
BEENT VoD, YOIV —T % - RO 2 Bk O REEIEICBET 2 H 7 v —
T L 72, IRERICE T 2 [ERHEREE L om@itto 7 — 7 I3FRERIC, EREHEE L ok
& L. RSB 3 2 HIERIEIR O AT & FIF < 31 2 B 1X Ueno (2014)iIC B 3[R 7 v — 7 DIH
HL2&ENTOWARVWDDD, 2EMDADETH 722 b, T AR Zik L
TZDfthEFRL 72,

2.3.6 fBRyFIE

AWFFE I EER AR PI AN ENR L T 2MEMBEEESOEE - AR OKEEFS 211111-
5) %\ F7z. T v — P Web I X 2EAERXZH ., FANICHANES X ORIEXE%Z
RL, FAEO/LNZBMEDADBEET 5 HRERAL 72,
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2.4 FER
241 77— MK
A7) —= v ITREDE. 638 HbHE R, MEFONRIE., BHEH 68.8% (n=439).
WA 31.2% (n=199) TH o7 (K 2-2), FpFEEITIX. 20 23 1.3% (0=8). 30 fX2% 6.4%
(n=41). 40 2% 13.2% (n=84). 50 f&2%26.6% (n=170). 60 fX2%27.0% (n=172). 70 fX2% 22.6%
(n=144). 80 fREA LAY 3.0% (n=19) &WIafiick o7 (£2-2), MEEDI B, v It
R 5% L% o 2 EAEBRE LCiE, SIER 422% (0=269) Thbd% <, R ClRE R
iE (20.1%. n=128). 2 BUBEPRIE (13.2%. n=84). fHH: (8.6%. n=55). FEfil - #ifERIEE (8.6%-.
n=55). HRFE L IZEEESTE (8.2%. n=52). FHSE (6.0%. n=38). LJEE (5.0%. n=32)
Dife Tz (K 2-3), FFIOMAMAMICBAL <ix, 3 22 HLLE 6 22 A K2 2.7% (0=17). 6 7> H LA
VARG 5.0% (n=32), 1 4FELLE 3R 16.3% (n=104), 3 FELL LD 76.0% (n=485) &
Wl Shiz (R2-4), Tof, FEoRESIRIRE e &7 v — NEH OFEMIZ OV T Appendix
(Zit# L7z (Appendix2-1~2-7),

K 2-2. #BRE DR, ER [n (%))

7k B (%)
20 f& 8(1.3%) 0(0%) 8(1.3%)
30 fX 24(3.8%) 17(2.7%) 41(6.4%)
40 & 38(6%) 46(7.2%) 84(13.2%)
50 fX 59(9.2%) 111(17.4%) 170(26.6%)
60 X 43(6.7%) 129(20.2%) 172(27%)
70 fX 27(4.2%) 117(18.3%) 144(22.6%)
80 LA I 0(0%) 19(3%) 19(3%)
=X 199(31.2%) 439(68.8%) 638(100%)
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23 HLTWAEIR [n(%)]

PR Hat(%)

1 I 269(42.2%)
HE'E HHE 128(20.1%)
2 HE R Ip 84(13.2%)
(EEA 55(8.6%)
FERAR RS R IR R 55(8.6%)
B - PERIER 52(8.2%)
ARBRE 38(6.0%)
LR R 32(5.0%)
T L —MRE (EAFR<) 27(4.2%)
ok PN 15(2.4%)
WL - 2 PAZEMEATR B (COPD) 13(2.0%)
1 AbE PRI 9(1.4%)
U o~ TR 7(1.1%)
BRI 3(0.5%)
PAEVERGIR IR - TR 2% 1(0.2%)
Z Dfth R 119(18.7%)

COPD: chronic obstructive pulmonary disease.

K 2-4. FEOMAMM [n (%)]

AR FH HA Hat(%)

3 7 A E 6 # A& 17(2.7%)
6 7 ALLE 1 4K 32(5.0%)
1 LA E 3 4R 104(16.3%)
3L R 485(76.0%)
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242 fEkov Y A7 4 v 7 bl (Filter method model)

EAb e 2 27 4 v 7 [AGC I A BT C 25 OEBANEN X 1, &5 D AUC (Area Under
the Curve)lt 0.69 TH o 7z, HERMITOMER %K 2-5,2-6 IC, WEELZETLOMREEFK2-7 1T
INT . 72, VIF THELRME R L. 3 2872 % Appendix 2-8,2-9 17”3, [ 1 BB
BLU THIE] 3. ZHOHIBRE & ICHEEXNRED bR R 2BKBR bz,

HZSBRANT ORGSR, SAEMRE - EEMEAZ L e - 1R MEPAZE MR E (COPD) IcHw»
TR TTOREICE T 2 NBA 0 4 & 72 % complete separation ZH#EZ LT 5 Z EAVHBHL 72 (£
2-4) 121, complete separation ZHLZ L T 2 LA Ak RV 28G5 DET L HHEZE L. Appendix2-12, 2-
13 IR L 72,

28



#2-5. PRBMNT (CAEEE, WA ZFREE 72137 4 > v — OIETERERIRE)

AEND Y

fiaEh L

p-value
n=464 n=174
1 FUE 5(2.9%) 4(0.9%) 0.067
2 RS 24(13.8%) 60(12.9%) 0.774
L 64(36.8%) 205(44.2%) 0.092
e S 39(22.4%) 89(19.2%) 0.364
R 6(3.4%) 26(5.6%) 0.267
L 16(9.2%) 39(8.4%) 0.752
B L SR 13(7.5%) 39(8.4%) 0.701
RAEVEREE - ISR 28 1(0.6%) 0(0.0%) 0.273
Y v IR 1(0.6%) 6(1.3%) 0.680
i S - P PEPHIEMERPE (COPD) 0(0.0%) 13(2.8%) 0.024*
TUAX—PEEE (A2 8(4.6%) 19(4.1%) 0.779
SN 6(3.4%) 9(1.9%) 0.254
FHRSE 14(8.0%) 24(5.2%) 0.172
T fp e R R 18(10.3%) 37(8.0%) 0.342
B 1(0.6%) 2(0.4%) >0.99
7 Of oy 31(17.8%) 88(19.0%) 0.820
HAoBuLHEL HECE 3 64(36.8%) 232(50.0%) 0.003%*
HnoSEconfRaz it s 85(48.9%) 246(53.0%) 0.348
HooEMZ 5 Nnge TE 5 89(51.1%) 255(55.0%) 0.390
DEREREE LY, FIALEYLTwD 46(26.4%) 121(26.1%) 0.927
ExMT 272000 E L 5T 3 42(24.1%) 94(20.3%) 0.287
Vo b LiE S FERICO W CEBREHET GG LT3 32(18.4%) 91(19.6%) 0.728
ZoduTid 20(11.5%) 33(7.1%) 0.074
HH3IBENTHS 123(70.7%) 365(78.7%) 0.034*
A BN L 2H S 40(23.0%) 73(15.7%) 0.033*
BEZERLN BB B 18(10.3%) 31(6.7%) 0.122
IERERBNC EHD D 6(3.4%) 10(2.2%) 0.395
$EH - A 7 e H 161(92.5%) 448(96.6%) 0.030*
A 26(14.9%) 52(11.2%) 0.200
B 51 10(5.7%) 23(5.0%) 0.688
% AH 1(0.6%) 16(3.4%) 0.052
UL 14(8.0%) 26(5.6%) 0.257
AT 4(2.3%) 10(2.2%) >0.99
EES 22(12.6%) 44(9.5%) 0.243
i 8(4.6%) 11(2.4%) 0.141
i 2 ot 3(1.7%) 2(0.4%) 0.128
L CWiays (8) 32(18.4%) 48(10.3%) 0.006**
PRI 15(8.6%) 29(6.3%) 0.293
BT - BER @) 31(17.8%) 69(14.9%) 0.362
1% (&) 113(64.9%) 351(75.6%) 0.007**
AL Twawy (R) 121(69.5%) 316(68.1%) 0.728
BT Bl (R 19(10.9%) 36(7.8%) 0.205
1% () 38(21.8%) 122(26.3%) 0.248
HRLT WAL (47) 48(27.6%) 162(34.9%) 0.079
BT - BER (%) 21(12.1%) 50(10.8%) 0.644
&% (%) 115(66.1%) 277(59.7%) 0.140
PR (&) 60(34.5%) 139(30.0%) 0.272

*: p<0.05, **: p<0.01.
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7% 2-6. HABENT GEFZEL, Wilcoxon D NENFIFRE )

JHH#

p-value

A flin

i FH AT

HOPFEHEICOWTHIB LTV

Ea 7 FHIFES TR T RS
HERAT- W E S

HELHIZWERS

R T L ICDOWTARRICES
ErROLTHHWzWwEES

HOMFHIIRE, HEZOX ) ICHSOEEEEO L hoTn3

g H A CEE - MR- L Cw3
HERHHEL < S WolRfIcHERL Tw3
BREBHFL 5 WORRICE > T 5
YUY~

oK ()

ok (&)

o (¥)

Lok GRERT)

0.009**
0.031%*
<0.001**
0.008**
0.308
0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
0.182
0.016*
0.705
0.618
0.068

*: p<0.05, **: p<0.01.
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#2-7. s VAT 4y 7[AllEET L OFER (filter method model)

Coefficient _value
[95%CI] P
e s -1.6655 [-3.177, -
pidl] ’ *
1 U PR I 0.154] 0.031
. 0.0517 [-0.402,
I 0.505] 0.823
M2« S PEEAZEMEE & (COPD) 25 [-83700, 83800] >0.99
apomeeEREcE s R L0, 0077
- - -0.3829 [-1.253,
HH3IBREXTW? 0.487] 0.389
Bt et T 555 1426108 0.766
" . 0.4889 [-0.446
SER - %=1 >
A - A TR H 1.424] 0.305
-0.6281 [-3.001
1] | 2
N 1.745] 0.604
BlICH AR L vy (HE) 60'7%3]76 [-0.855, 0.928
/o . -0.0698 [-0.637,
HE% (HiE) 0.497] 0.809
o -0.0009 [-0.019,
AE 0.017] 0.923
HICH B LTy () 8';‘2]53 [-0.06, 0.087
-0.0486 [-0.341,
Al FH AR 0.244] 0.744
EOLEEONTHEL T 0 0.434
T NITHED TR T ONAR 0.014 [-0.238, 0913
wWeHE S 0.266] :
e N 0.002 [-0.236
>HL - E‘H‘ )
HEreH-nwe ) 0.24] 0.987
BB LeonTREIRES  EIMEIE 0271
AWML LTD bl s 60'13051‘;6 [-0.608, - 0.006%*
HoOMAITRHE, WEEZOLIICH 01441 [-0.144, 0326
SDOEEEEO L moT w3 0.432] :
HEAMHE CMEE - BEEZRALCT 01342 [-0.154, 0361
w3, 0.422] :
H2HHE U S WORRICHEM L 0.471[0.113, 0.010%
TWn3 0.828] :
BHZHHFR L 5 WORHICE > 0.5143[0.194, 0.002%*
w3 0.834] '
o 0.1063 [-0.078
>HL )
o (F) 0.291] 0.259
OB GRIEHT) 0.1564 [-0.402, 0213

0.09]

*: p<0.05, **: p<0.01.
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243 FHHLfFE vy =7 4 v 7 AR

IEAHEr 27 4 v 7 [EIECIE 19 DZEEDHER T, AUC 13 0.76 TH o 7, HiFz K 2-8 IC
U3, 7. VIF CHEMLREZMER L. E 3 287 % Appendix 2-10, 2-11 1IR3, KD B
VAT 4y 7HIGERA Y BEENRD LR RIHRRMER SN o,

#2-8. AU & o v 27 4 v 7 [lfRE 7 OFER

Coefficient Standard.

[95%CI] Error p-value

1 RS [1 LorTs. 0.84 - 20589 0.10
R R ?64}9290:3, 0.0532] 02649 0.092
RAEVER R - T IER I E.lzzé(,)jggs, 1.1646] 7.6823 0.012*
L - AR PERISEPERT . (COPD) 8 145, 1232551 L1333 <0.001%*
HAOBPEEAEIETE 2 01096, 0.853] 02547 0152
SEEMGET 5720 OFLE & 5T 2 69504, 0.2315] 02022 0228
Beril - 77 ) ([)-'3.9755555, 1.4321] 0-5376 0-616
SRS E?i.632(?886, 0.0618] 0.3398 0.068
#IBZ Ot [112927892 17.6281] 75491 0.892
fEAL Twiwe () ?_‘3%%‘555 1.0894] 0.4216 0.592
AL T (4) ([)_'3?515’ 0.8039] 0.2354 0.172
SR C L IC OB TAREICHE S i?d.l3l9382, 021711 0.1479 0.4
EERWD LTH b7z 25 07082, 0.0746] 01608  0.012*
%®@ﬁﬁﬁ$\%§%@iimﬁﬁ®$?ﬁﬁ 0.0883 0.1433 0744
DL HoTLS 102058, 0.322]
345 F ) A - IR0 IRAF L C U 01313, 0.4101] 0.1464 0384
A G L < 5w ORFEICHA LT 2 00613, 0.7715] 01834  0.016*
AHEHHAL < 5L ORBICHR - T3 ([)(')"‘897, 076541 01655  0.016*
o #) ?_‘3%%869’ 0.5514] 0.1456 0.08
ok e 0:1059 0.1114 0.336

[-0.3318, 0.1148]

*: p<0.05, **: p<0.01.

32



2.4.4 LightGBM
LightGBM ® AUC 1% 0.69 TH - 7z, BH X 417z Feature importance DFfFR %X 2-1 IC/RF, &

Hi & 172 Feature importance @ A7 5 B, [4E i | (Feature importance=179.1), 3% HIHE L <
5V ORFRICEH L T\ 3 | (Feature importance=148.4), [ BHZ M HE L £ H W ORFEICE > T
2% | (Feature importance=109.0), [#ZJH S L TH H\v7z\s & B9 | (Feature importance=77.48),
BLO THEEMAI\EE S | (Feature importance=70.85)TdH o7z, X 6T, 7T Fe T 7 v ZBH
TR %E 4 DD 7N — T F, ZNZNDEEITD T Feature importance % FLH, « ¥ L 72 4%

(%2-9) T, EEHHEBEIEH 23 77.92, E~OF (A - 58 - IR 23 52.04, BERHE
HE & ORARYES 2030, Z DD 5.05 TH - 7z,
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1791

Fiip

148.4
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2.5 BE
2.5.1 Primary Findings
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F2-8 ICBWT, EH X7z asthma + COPD @ Coefficient & {SHHX[E % Heigd % &, FHI{LIEIC
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LightGBM D#&FIC 351F % Feature importance DJEF L FLIL TH Y, €T VOHCTHETH L
BEBWEboTwb E2LNE, SRIOHERICELTE, [FEE2RD I LICODWTALICE
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WD OF—2 ERIET Fe7 7 v 2O T — 2 B8l B TH 2, FUOT—% &y b 220
LCTWaifste LCid, KEDON—F vy VIFEFIIN LT, WD I X 2 BREE 7 — & L AREE
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MR T =2 BPRMTH L EOBEE» L, RMEFi> T30 HEREL 7=,

XR & 75 5 PR X, (DRBE T S N7z 3% K 1 LA B 3 2 H LA Bk L CIREE L <
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FVEBELC, V2T 7 7ATF AL 2F—& (HealthKit 7 — %) BLXUOT7T 7V RETATI A
72T v — T — ZREYNCINE T . Firestore 7 — X X — AR I NS Z & RHERL 7=,

.’ 77VET
o 7T bEE 0
/k U YD R
Ii] | - 559 KFY—s— BEANICREINT
(Cloud Firestore) w3y ay
. i 559 FY—nN—pbF—
Healtnid L ioks. wmmne, £ESY >0 K LRE
BIFEALTS T — X DRI AT
—

—{}— : apple watchBask DAL R F— R DFEN

*NNVRTTT—4
BET5y b 7xr—4

—— : B®E7 > 5 — HREORA

X 3-1. KU TRESRE L 7257 — & 7 10 — D L&

3.3.5 7 — X OE o AEHL

INEENZT—2DMEZIET 272, WD 7T — X ORIt 21T > 72, wAIIC. WD » 5 HL
BINFKRIF — 2R DRELHRINT VIO OWTKIREZ{To72, ZHICXY, +5
IR I N TR WO 7 — X BMERNCREE T, RO b RIS 7z,

RIT, GENTOBERIES & 2 DRFICOWCTORIRZT o 72, WReRHIS O fFHT < lt.
7 — X % 1 R ICERGT L 72, M EITFE 2 - OIMER R Z 1T o 72, IERIR L 12, K
RINT— 2%, bL v VG, MG, BERDO 3 OO ICHET 52 FiETHL, LY
FEE. 7 — 2 O RIAW 2 Z8EIN 2R L, FHIE E, —EDClE IR h 2 L8 X
—VEINT ARSI, P LV B & FHIEG TIEFIAT X R AR A LB 2R, ME
SrfEte. EOR S 2 ERNICTHE S 2720, B 7 — Y 2B FIF L 72 A~ 7 b AfiETIc X
2RO R X OWERE FRE L 72 1406197 2= 7 b OVIRIT T, BB 5 D5RE % Power & LT
FH L. Z DJEEE % Frequency, M3 2 JE#% Period & L CHEI L 72, ¥ 72, & JEBEER D 53
HARFEL 22 A X TR, EROBLEFTTHLIDE I paiHiids7201c, 7my 77—
PR Ty FEERCT, BREERE D Power 28, 7 VX LICER LT =2 HE0605 8
7— L THRICKREZ W L) & E L, MEtiE R OB #E (Significant) ZHEZE L 72 14

3.3.6 fmHrEIA

AT BEERAKR AT NR L T M EMHEEESORE - KE OKEES 23414-
1) 2% CEjEL 7-,
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3.4 fEH

341 WBEEL 2T 7V r—v a VRIT—2_X—2DiE (X¥—-~)
KEER L 727 7 ) 7= a v Ol # X 3-1 IS8T, 72, WL LT —2X— 20

X 321K T, T, FWRE 1L DT — 2% FALICFFD users 2L 7 ¥ = /%TJ:H AXTE

L, BWEREICT v X LERDO UUID %115 L7 FF 2 A v P RER Lz, ZO M, 7—

2 OFERH (ffl:activeEnergyBurned) & iCH 7aL v a vEERL, KRHT —% ’C“%Z}Mf\ z

NENOHYMDO FF 2 X2 v P 2ER L, BBOTF— 2 28N+ 2/E L Lz,

51 -l 512 -l T 512 -l T 5:12 -l T 644 T -
< 2022%4R25H
a) b) C) R d) @) moowmsEm 308
EMERERLT ARNTORBLRE &< S B

2005/07/28 BUERWES R TEFROSIK SRR 4B24B0ERIOVWTEBESN
UELESNITSYS W 2K (2023 % 4 A 12 BIF&L) HORBHFETH?
REXBERET S BEREKEES K 230414-1
M2~ 6HBFEANLTERL T REW “
Y753 TNTI A RERDT—5 %

3. 2. ) 0! KTRTHTIR
O rieamisie BUEEERBRORARER (S0

MEE) ; ANOTBHOEMN

. ) wozonm T T ZEEMSRBRRICOVTANES
&F - RERETTUN i Y. ;L-m.mmm< DR ETRE . BWBLET
£52% ’ . | meE | st
! sewosmcmmusy. s, FERAGENI 12 WEON
BOXOHM 0 BA
mRER (<10 b [ VT ARERY, BETUCHATUSHENETS
f“ BRTEBD ELA, SNLTOSENG, HR
‘ " o ARRAOSMEARNZEOTBET an ”
2077073k Apple Watch ENRLE £ DEDDURBBRSHENS T £ T
SRTZATTIETII R TABTLEMRLELL, TR
ZoROWM AREORIRIE & D MM EMG 1414

© snrea. -EM!JBIE”M:L\:

[ ARRAOSMC L ORAERDSN BT
G

ERMINTEERRLELR.

X 3-1. RWFFECHEEL T 7Y 7r—> 2 Vil (B8, a) ZBMEE, b) P67 v 7 — FHEE, ¢
6B SCE - R, d) FFZesiiscE, o) ElFfRmm (IRIIRVEATT)

users (BREMOIOLI>3Y)
{EBIID [FZZ 2 XXX =XXXX=XXXX=XXXX=XXXXXXXX] } (RF a2 XV K)

{WDF—% DZE¥ 4 [Fl: activeEnergyBurned]} (H7aL ¥ 3Y)
{8 (X :yyyymmdd]} (RFa2 XY K) - 1HAOT—%
001: {{E} - REEMICEDT—F, FARTRIDEDRRINT—F RSB
002: {{E}
003: {{&}
L 480: {1}

{yyyymm} (RFaX>h)

001: {{&}
002: {f&}

[appleExerciseTime] (Y7L >3Y)

{20250101} (FFaX>|K)
001: {f&}
002: {{E}

{20250102} (RF¥axX> )
001: {f&}
002: {fE}

X 3-2. RHFFETRESE L 727 — X X — 2 D&
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342 BINEOTTHRLER

WIFEICRIE L. SML7ZAR 154, 205 bRMENIC 8 ZOSMENRELTET L, TiEkE
X788 THo7 GETHE 533%), T LEZAZNENOFERE L UHEOHE, ARV
FOEICOWTER 32 1T T, 208234 4% (50%). 40 X232 4 (25%). S0 fR23 14 (12.5%).
MBS 14 (125%) THotz, BT LZAD I b, WIRK/IBER Y B%ER L O HiET
EEFEHAL T B EEZXZANFIORD 572, BTN OE G TIE, HEFEHET 0% (BAE
LRk L) 205 80%. FARFHEIBEEHET 0% (BRATNEERARL) 25 56.7%THh - 7=,

FAEIZ 30 HPBEEEI T2, T7VDRE/ICE T, ETLEZADH, 241329
HTETOUEMR TNz, LAL, ThbiF30 HER FLLL F—Z20BEID AR VIRTILE
Wb, PFHEETETLEANE L THEMRT -2 L,

#£32 HEEZRETLEZANOES

N :“ I T % iﬁ ~ %f‘vﬁﬁﬁﬂﬁqj D
B TR L Tw» 2 3 ofd e D 5 (@:3 e
TR RS KL
b, AR _
. DIHIB, KA
IDs FR L DEEREN
etk RBAEK YEH LR i v SNDSECER X
H# (GigxH o
50 7=l e
) ARFTHE S50
1 20 1% | 0 2 1 24 (30) 32 (90)
2 20 1% 0 0 1 0 17 (30) 17 (30)
3 20 £& 6 1 9 0 13 (29) 15 (87)
4 20 1% 5 0 0 1 4 (30) 4 (60)
5 40 1% 1 0 2 0 1 (29) 1 (58)
6 50 1% 4 0 3 0 0 (30) 0 (60)
7 EEAL 4 0 3 1 0 (30) 0 (90)
8 50 1% 2 0 0 0 0 (30) 0 (30)
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WD 7 — Z DFED %\ 72 % AKEfiTld Active Energy Burned (ID2) % fAFEHl & L, Zofho 7
— Z T2 T T Appendix3-2, 3-3, 3-4 ICFE#E L 7z,

TP, T2 OMELD, AL TIIHE WD T —2% 30RIECINEL, 1HH2D 480 DL
Z—FELTT~ﬂ&—Zk%ﬁLTwéoﬁ%%l%u03305%®7—ﬁﬁ%ﬁéht%
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YN AN %—ﬁ%lﬁﬁ@?—ﬁktt(ﬂ&@ BB AEE T 2 G a3k DN — 23
WX, REMEOHBARFRINE W, HEDRRIET —Z2OREIZRL, EARKEVIT LR
CERREND,
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L {1 O [N ([ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIIII| I
o e R Tt NN it 1
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(1 | IIIIIIIIIIIIIIIIIIIIIIII LR ) I 1
II\I I 0T 1 Ll i | i | I | |0 0 O OO OO0 G 00 G 00O O
0 100 200 300 400
X 3-3. 7 — 2 oRchkicB$ 5 "L
m%ia\%w FEHEOL I - FRERT, —(TICR 1 HOOT - 25351230, BTOLEPH

1O@%ﬁWWWMMLWMHM%LWD&W&H%@T“ﬁﬁﬁ%%?oﬁ@%éi7~ﬂ@
KEXZRL, 0 DB ICIFRE S Ly,
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i, WERYNK Iy BT 5 7= ik Z2 1T\, JTOBENE - b vy Nk - ZFEIR - 3R
FERD 4 DICHRL Tz (K3-4), RIoF ik, BB SIEIC [7ED 7 — % (Original) |
[ ML v PR (Trend) ] [ZHipksr (Seasonal) | [57 (Residual) | #FR/R L T3,

:

:

Original Data

- M
o

Trend

Seasonal
=)

Residual

5000
[+]
-5000
5 100 20 %0 0 0 o 0
X 3-4. kR X 2 B2 5 5 o B
Kot o — FEE2RT, K7 — 23 1EEHECCXY ST, £La—F& LT 720

La—Fekhd (24%x30 HIY). M3 &Ry 0LH 2 KT AT -2 3z F—HOT—X
TH Y T DT DAL DERME L 72720, HALIE calXn &7 %,
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7= 2% 1IREIEALICEERT L. A2 bV % L C RO % 8 B IICEHi L 72, X7 —
AT N T L% 351, fliH L7 Frequency (JEIJEEL) & Power (55 D3R &), Period (FEH).
et aEEEOHHE (Significant) O —& % 3K 3-3 IT/RT,

1000

Power

) I A

00 01 0‘5

Frequency [1/month]

X]3-5. NV —RAXT T A

£33, AR AR ORER

Index Frequency [1/month] Power Period [hour] Significant
12 0.042 973.3 24.0 TRUE
25 0.083 515.2 12.0 TRUE
37 0.125 455.1 8.00 TRUE
49 0.167 267.9 6.00 TRUE
61 0.208 225.7 4.80 TRUE
72 0.250 198.0 4.00 TRUE
84 0.292 193.3 3.43 TRUE
96 0.333 181.4 3.00 TRUE
109 0.375 176.2 2.67 TRUE
122 0.417 156.9 2.40 TRUE
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3.5 B
3.5.1 7= XYERBORMEL BR

KWF3EClE. iPhone FOFHET 7Y 7 —32 3 v & HealthKit 7L — 27— 27 #F|H LT, HE
91 Apple Watch Z & L T\ 2 BB E 2> O A TG E B 1B 3~ 2 KRR 7 — & & e i IS L 7=,
e, A—77VANTRET FeT7 7 v RCBET 27 v —FdfTw, cnk 2777 FEoT
— 2R RET A EZEZ 2, 20X ) AHEEIZ, WD 754 AHKRORBIN T — 4 &
BEBANT 57— 20N RINE L, TR ERZAREICT 5, BIfE, HAEEI LW
AR =T r v FOT—2D% -V —MADEBEHICIRS 1, IREEEHICIEFHEIN
TThhol, AFEIR., 25 LARFHOY 7L 7 =L FF—% (RWD) %2iEH L., [EEE-c3H
PR ~OREAREN 2R TilA & v 5, R Tk, /EROMFEMT 7Y 77— a v THw
DNTELEHERT AN ZDOEF L —ERH OIS & o HlfI23 7 <. XY BAGAEERETC
DT — ZWEEET o 1o RUCENEL D 5, nk, ENOFESMTICX2LE, HRICEITF 3 RA~v—
7 d y FOFAEERIZH 17%. 9 B Apple Watch D > = 7 25 60.1% & i X T 3 149150

3.52 Shn#E OFE

SR DR{E % FHEICB VT, TR 533%TH o 72, AR IZHEBICRT 2 AAMEE B
ELTORVOTHUCIIHITE WA, BITHRICL 2 L EANA LT T R ET VR~
A BT B BH OB I 25-50% (OB T3 75-50%) TH Y, Th e Hid 3 & AR O5E
TREIHBIEWE S22 B84 FOXL~LRICET 32— — D5 ES L BEE.
TV RNV ZADEYEICEHEL Tn b 2 eBREINTE Y, RFEICHEW T, BESHRD
RVWHMZR T —ZINETH o7272010, 2—F—DEB L RLIEHPD R0 L BFEL /-
LEZ LD IS MABNDOIEIC O WTIE, FHDA XY FREK20%UTTHY ., 38 %
(ID6, 7, 8) DMRA TN L TH o7z, FiDE O AICE W TIHARNAD R WHF 2 BIE S 1
TEY., SHOFEICECTGERRKARHES RV E IS VYRR WD, BITFRIC X 2 LRI X
59 70 fRE T, FFEDFERICE T HIEI 45 225 60 W E TIHEME L BIKRET Fe T o7V
AR ERT 2 EAIRE SN TE Y, S0 FROHER SRS - R B % 2,

3.53 7 — X DRtk & JE IO R

IVEE X 7= KR % 7 — 2 %X 3.4.3 B X O Appendix 3-2 ICEH T, R /iR 1E 00:00 %2, H
JUTIEF 2. Al 23:59 DL a— FE2R L., FE D OO IC 2> 1 CTRedR 23 KIB S 2 A
BRONT2, THITHERE 2SR IE 1T Apple Watch % %585 L T2, BEIRIG TG EN & 23980
T22L T, HL OREEKED 0 & ENZWEPTFET 2720 E2 N5, TR LHADRM
WS T 727 — 2 O AR, BRSSP AR - BIKRZED 7 — 2 % IELKHfFTE T iz,
ENTIRIC 2 DRZECIRA L ZIET 2 MED D 5,

gD RE L AR T AT ORR (X 3.44) 205, BHEARBPHIBEEZ I NS, 24 K
12 B§fE, 8 EFEl & oz, 1 HZE 21k 1| Ho[/2BRE 0 B S B 2 HE A A~ 27 b L
fENT 2 DR E T, CORERP S, SEINEL 72 WD 7 — 2 I3fT8o FrE 2 Kk L <H b |
ATEEE L BT BT IR L CGiETE B L E A LD,
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3.5.4 R7 — 2 EESE o IGH T REME

AT CREE L 7o 7 — ZUVEIRLE X, WD 226 B o N2 KB REET -2, T7) 75—
3 VR LU CIET 2 FHINT — X 2AMICEBRCE 2 e >, o X ) i, R
T Re7 7 v AL OEEIEIC O ICHMEETH 5, ThbE, NREESLHIEHWICIE L TE
E»OIEST 27— MHE (FBNT — %) 2 FWICKET ST, FBNWT—% L& WD
T — ZEMETNCINE - FFE L., R4 2R~ EHAFEE L5, 4 Elid Apple Watch @
HEIR L L7225, Apple Watch LAAD 734 2122 WT ¥, iPhone ZFIFH L T 284, WET
EROLHPTERAPAIICHAE I NS0, AT 7Y 7r—vavzi@ L CHMHETS 5,
— T, WEINZ T — 213 WD OFJEICK o CRARZARENESH D, TV Fu 4 FR L ios B
DT AL ZTIE, T=2IRCHEHET 20ERH D5, 72770, KRR CTHELZT -2 =2
IRRMEICENCE Y RIS T — 2 2 CcE 2720 fth OS ICD MG T 2 Z L AA[RETH 5,
ZDXIRFEICX Y, KEBRIBLNT AL ZR 7Ty b 75— L COEHABPHFETE 3,

3.5.5 W DR

AW DD DRIFIDFET 2, H—IC, MENREVREIN T LTH S, K
PHEONRE X, ML TREEXZ L TEY., »OREDOR~Y— v+ v F 2 HERICHAL W
DAL TV, T2, SEIFEEHME 0HLHELZZ LT, 140D T—XThH->T
bYhl T —28FINETE L2, —J7T 30 HEwH)BERoR I TS NE LU
SETOREEL 720 272, EBRICTE TRIEIN 0% TH 72, 7. T b DREEEIC X - THRED
oD L THY T Y v INATRABECSBROMNTICHZES 5 lRetkiT&E v, BFEIC WD
EFRHALCO e T -2 ORI R 2 [REMER D 228, L VS BOT — 2 INEERITI 120I1C
X, WD 2B L Co7T — X UVED R T 2 BB H 5, BRIWICIE, Hilso EREEE 3K,
FREDREZFROBFRLREMIGEE L, NRE L2 BE~NEET v —F3 2528, HIiC,
FERIIE SR DAY 54 v 7Ty b 74— L2 SNSIEEZIEHT 5 2 & ©, MR ZREF 72 <.
X0 JRH R E RIS I E 55 C EBAREL e b, B IC, 7 — 2 RECEELED IS
D E PN E L G 2 VRS H 5, AR CIIERRRSRNT 24 I v 72 ifiiE icEn
ele®, BREPEHAL CORWHO T — 2 REPFELZ, T—2OREI, 74 2D
HENROSDOAN—Va VOENVICE-THIRZ 22 MBEHOER), 2ok ) mGh, 7—X
DRIBOMITHEEDZBAAE L ZA[REMED E 2 NS, F=ic, HEHEIC L 2HENT — 2 DR
BHd 2, AP TIILY). RERHOFEFEE LTerh vy P OBEAERGIL Tz, L
ML, BAAT YT [RAEEN] BRELZEARNAHRL XA IV 7 2RFET L L8 L
CVHRET FeT7 7 v e WD 7—4 & oBEA HENL ORI T 2 AW ZE 0 BNz 2 Cb v
AR D o7, 2D 70, R MNICIFHCHETRZRAL 2, T oic, RO&REHE.
TOREEE WIRE AR NIHKIE T 2 LB H % 720, BIEMARIFICH L WL 23 kg - 54, IR
ATV 2 — DD o THEREBEEL L. BB T OREEEL 72 C L b I, 20 K
NI SINABCTE TEBAHEE TH 572720, £ TWESIMLTT O — Fvk N 2 5B
HoleZ EHHACHHI-ARLLAZERTHZ, L2rLharb, BEHEFRIIHRE ot~
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DIRFERLCATNRNG L, MESATRADY) R 27245 HOBETET., SBOMETIEILALH Y
v PR BT RIS — 2, RENEE 2 WS 3 e ssEl e k3,

3.6 /M

AFFETIE, WD & LT Apple Watch 22515527 — 2 ERIET Fe 7 7 v RIEREZ KL
WIS - BT 2 MR L . B EENRE LM EFfEZEML 2, chickbh, WD
X 2EBINT — 2B X CEHET V7 — b keI TRE L 72 2 A 2R L7z, WD (3.
HEAEIC BT 2 KB T — 2 2R ICIE ST 258172 — A TH D | AL TR L 7238 13,
LR BRIRTTZEIC IO C & 2 VREEDR S 5, INE X Nz T — Xk, ik ks X A< 7 b LfiF
Wrick v, iEBER ED T — XT3 24 FifE, 12 WFE, 8 KFl & v o 72, 1 HEM O B2 &
NEZZERRBIN, ThbD WD 7T—2%2HHd 2 2L, A4 ANoEFORIAMZNE L 72
FENTAIC & ZHREMED R S 7z FERINAREET Fe 7 7 v 2 & WD oB#EICEE T 2 5% DEYE
LT, EBRIR—ZXTORE Y 27 Pl T v oBFe. RET Fe 7 7 v KT %28k
T2VTNANEALT 77—+ AT LOWBE, fhd 10T 754 2 & ol (il : R~—F AR
L, BEAEER AD RELBETONG, THICXD, WD ZHARSE T — ZIUEY — VIO T,
BN AL AT a0 LCGERT 2 2 L AMfEE N 3,

—HT, T2 KRB, TAREELDTLOE R EDRRADHFAET 5, TN O E%E i
L. XY KHEDSDREIBO 7 — 2 INEEZFEH T2 2 &<, LVICHEHDN T — & X — 2k
FEOEBDBPRECTE 5,
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Fa4E UxTITTINATAL ZRDTFT =2 ZHMAL AN T 2EoMATNIREET LVORE
’;@

41 B&

FPECTR_7@ 0 IRET FeT7 7 v RICBEE ST 2 H RN TH 2 BEDOELEED 5 b, 1783
R — v EOBREENCED 2. WD ZiEHT 5 2 & T, BT — & & LCIUEERTRE
ThrEFEZOLND, 7z, H2EICBWT, IRFET Fe 7 7 v RICB# 3 2 ER O 72 8
TS OWTHEZ T, EIEEEOEFEN R BEELER O —>TH 2 REEE R L7z, X
HIT, BHIETIE, WD ZFAL T2 o EFEEZNRE LT, WD 7 —& & IRERIL (BRA
BNDOFRE) OEMRIERBOMELIT o7z, REFICNESI N7 — 213, 1 HEMOTH) D JE
AR LN, ThODRAEDP L, T8 <%—voic, EEHEIKE GEETIRET
7 7 v AT 2 ERPE T D AREED .

JRET FeT7 7 v ADT 7 b AHLDRE2ThH, EOMAZIITIER O EIRITPEIERH Y 2 7
DIRICEEDN 2 7 FRIRK FEERE®RZ R 1%, LT ik, IETBHI O EEEE ~ M A
AHPEEEEAROTE, XL ICFEAMOYF—FAER L RWRASNOUREICKE 2
L. MNACEMP 2O T & L TEBREEREE IC X2 NADRPIRE W L3t I nT
W2 1025160 L 728 5 T OMATIIIRET e 7 7 v 2ROEHICE W CEERNMBEE o,
FICAEEEE L OB CT v AL TH S, T LEREBEAL L, HoRAENT —
&L AT EE A REINICIEZ 2 WD Z2FIf+ 2 C & o, BiREE O & BET 2 RN 0%
bz c& 2 v[ReEL H 5,

42 HW

AECIE, FiAZOT—ZNE E3Z) KXo THELNE WD T—X LHEOMRAENT —
ZEFAL T, BMAANOKASNOREZBEH T2 ET A RERET 2,
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43 J5ik
431 FAL 727 —4

AREBEICCHHA LT — 2135 3 2B L CHiAZICIEL 72 WD F X PIREERD T — % T
H5b,

432 M9 % 7 — 2 i

B E T AARRD 72 D ITiZ A ~ v b FAER D0 TERR S 4, 2> DISE LI D A A3 1 A
frCldenZ EBET LV, 20720, IWERBL R MATENA XY MBI L CE 21T 72,
ARy FRERIGOFHTREZUTOMY TH 5,

BRSNS~ P BT LM
/¢ /“t\‘ “.‘/ : )Z?‘ =
AT ~ > [ TEA e A

433 JBEER O & KR SRR D 1ERL

ETADOEFICHHINEZT— 213 1 RE T L icnEl s h, 2oRlIcE T 387 — 2 D
5T KA /M TPl AR S e, 72, 2 ORFS X D BTOIREES A <~ v b & B g
% L0 HED S KRV BT 2 FiE & L <L AT 6 FFfE - 12 Kl 7 7 FiE (Lag features)
BI O 24 or—Y v 7FE (Rolling features) ZBM L7z, X Hic, AL, 2R
DEA IV LTHEDE GBS B XUBERD K7 — 2 %08 L., TokA4 XV FRAERK
(>20%) DHERTETHREPICH LT, WD F—Z 2 bMAENA Y F2RHETE2EFLE
ERC L 72, AR TR A R v P R ET 2 ATREME O & 2 K]+ & L <L 81 xT L T AM6:00-10:59,
JBACRT L T AM11:00-14:59, 4 3 X OBREERTICHN L € PM18:00-23:59 % & 0 24T 7z, 21X, ¥ D
Ay P ERET2ETAEBET 2846, 1 HD 55 PMI18:00-23:59 O F — X 3l & 1,
NATHE S icpElEns Tl HIZRLT 1K xX6 207 — 2 MEE L%, KIC,
NICHLTARY EBRELEZHTHNIE 1. £ THRITFNIF 0 BIEEFLEEL LTI X
Nie, EEINTZT — 2530 HTH 256, AT 6x30=180 D7 — X A3 7 VISR FIH
TN,

Y

Y

434 RAHENBIE T L OREE

7 UEHICIT LightGBM ZFIH L 72, SRIZT —2 % 1K & B L < 0., HikzicfE
JEL7z0 =) v 7R R I, 8K 24 K LCTERE s, 2% 0, Bk ) IefElich 42 %2
nrtnon—) v 7 fgER, 1 Eo T — 22358720 K0 0 23 KR C 7 — 2 % Ff/H3
2720, HEVEAR R ISR D 5, ZD72®, HAEL D Cross validation (CV)%{T>CTL £
SeHEHDMOr =) v IREEEZFE L, 2 ERHEROT7 A T -2 LCRALTLES
AREER D B, TNEPICZDIC, UTo2FHOETAVEBEL 2, DRAHOT—%2% 120D
7' nv—7"& LT, Group CV %47 - 72E 7 /L (Group CV model). (2).v—V v 7REZZH D2 S
& . Leave-one-out CV (LOOCV)% 1T 72 7 /L (Non-rolling feature model), €7 VX F1 A2 7
ZEab 35 X oW X 7z, FHlifEEE & L T Flscore, Accuracy, Recall, Precision Z B L 7z, %
7ov TNHDET MK L T Feature importance % 5. L 7z, Feature importance (¥ CV D% fold IC
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NLTEHRIN, ETATEDOFEEZIRRL 7=,

435 fmHEIAE
AIFFE I ERAREI LA TN R E T IMEMBMRELSORE - K& UKAES 23414-
1) #ZFCEMLE GFEI3IZELFE—),

4.4 FER
441 4 v bFRERDOEG

EIBETINELEZT—2D09b, FABEEZRETIRZ8LDT —2BNETARPICHH I N,
INbDTF—21F, AL, Hik R0 24 v 2) Zeichidoh, 150 Am BERE h
7o (K41, ZNHDarm i L, 4 RV FREED 0%RIHE CTHo7-DIF4DTH -7z (IDI:
§/4,1D2: #,1D3: J&), T b D4 Ry b FEAEHIT 41.4-56.7% & K E g b 2388 | IEEEH L
LCHHE T ABFICRA S N7z, ID4, IDSDOANEFELL DX IChbT A Xy FORERRD
N7zb oD, FlICEIT 54y PREKIZ0%TH -7, ID6,7,8 DAIFA RV FORKENRS %
o7z,

£ 4-1 RABNA RV P OFREREE 4 v PFREK

AR
v AESE Ry b3

[EEo
IDl & (&%) 1 30 17 56.7%
4 (B1R/UERT) 3 30 15 50.0%
D2 % (%) 1 30 17 56.7%
D3 & (FAEl/ER) 6 29 2 6.9%
B (&1%) 1 29 12 41.4%
4 (fE#%) 9 29 1 3.4%
D4 # (F#) 5 30 0 0.0%
% (HREHT) 1 30 4 13.3%
ID5 ] (B&) 1 29 0 0.0%
4 (fE#%) 2 29 1 3.4%
D6 (FR) 4 30 0 0.0%
4 (FE#%) 3 30 0 0.0%
ID7 B (&) 4 30 0 0.0%
4 (B1R/UERT) 4 30 0 0.0%
ID8 ] (&R) 2 30 0 0.0%
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442 BHETFL OS2 FAERE

Group CV model D % % 4-2 1T, non-Rolling feature model D % £ 4-3 ICFL#E L 72, AR
BREDFE R, Group CV model 125\ T F1 2 3 7 1% 0.435-0.902, Accuracy (% 0.711-0.911, Recall
I% 0.278-0.822. non-Rolling feature model ([>T F1 X2 7% 0.667-0.910, Accuracy (¥ 0.800-

0.906. Recall 1% 0.500-0.835 T - 7z, Precision 32 TDETILT 1.0 TH o7z,

% 4-2. Group CV model Dk 5

IDs FHiE: F1 score Accuracy Recall Precision
D1 (%) 0.902 0.911 0.822 1.0
4 (B1RBLERT 0.784 0.807 0.659 1.0
D2 4 (E1R) 0.793 0.806 0.657 1.0
D3 B (&%) 0.435 0.711 0.278 1.0
7% 4-3.non-Rolling feature model D 5
IDs FHiE: F1 score Accuracy Recall Precision
D1 (%) 0.910 0.906 0.835 1.0
4 (B1RBLERT 0.816 0.844 0.689 1.0
D2 4 (E1R) 0.867 0.867 0.765 1.0
D3 B (&) 0.667 0.800 0.500 1.0

4.43 T 7 v DREEE-Feature importance

ID1 IZ &1} % Group CV model & 7 M IC 1) % Feature importance % [X] 4-1 (T, non-Rolling feature
model @ Feature importance % [X] 4-2 IR L7z, F 72, ftho ID ICBH3 2 #5513 Appendix4-1 35 X O

4-2 ICECHEL 72,

56



[Rolling] Heart Rate Variability SDNN (Sum) 60.03
[Rolling] Oxygen Saturation (Sum) 30.17
[Rolling] Exercise Time (Sum 29.83

[Rolling] Stair Descent Speed (Sum)
[Rolling] Heart Rate (Median

[Rolling] Heart Rate (Sum

[Rolling] Active Energy Burned (Min
[Rolling] Heart Rate (Std)

[Rolling] Active Energy Burned (Mean
[Rolling] Flights Climbed (Sum)
[Rolling] Active Energy Burned (Sum)

Ee——— 13.73
e 13.10
e 13.00

[Rolling] Basal Energy Burned (Max) 12.67
12.20
[Rolling] Environmental Audio Exposure (Min) 11.90
[Rolling] Environmental Audio Exposure (Std) 11.33
[Rolling] Environmental Audio Exposure (Mean) 10.73
[Rolling] Basal Energy Burned (Median 8.87

mmm—— 5.03

e 7.80

Emm—— 7.33
7.10
7.00
5.87
5.80
5.77
5.73

[Rolling] Distance Walking Running (Sum

)

)

[Rolling] Environmental Audio Exposure (Median)
[Rolling] Environmental Audio Exposure (Sum

)

[Rolling] Stair Ascent Speed (Sum

)
[Rolling] Basal Energy Burned (Mean
[Lag12] Basal Energy Burned (Std

[Lag12] Basal Energy Burned (Max

[Rolling] Basal Energy Burned (Min

Heart Rate (Min

[Rolling] Environmental Audio Exposure (Max)
[Rolling] Heart Rate (Max) e 5.27

[Rolling] Walking Speed (Sum) j—m 5.17

)
)
)
)
)
)
)
)
)
)
)
[Rolling] Stand Time (Sum) = 5.13
)
)
)
)
)
)
)
)
)
)
)
)

Environmental Audio Exposure (Min 5.03
[Rolling] Step Count (Sum 4.00
[Rolling] Basal Energy Burned (Std 3.93

[Lag12] Heart Rate (Median) 2.93

[Lag6] Heart Rate Variability (SDNN, Min 2.83

[Rolling] Walking Asymmetry Percentage (Sum 2.83
[Lag12] Heart Rate (Min 2.43

[Rolling] Heart Rate (Min 2.30

[Lag6] Environmental Audio Exposure (Median 217
[Lag12] Environmental Audio Exposure (Std 217
[Lag12] Environmental Audio Exposure (Median, 2.07
2.08
2.08
1.87
1.80
1.70
1.67
1.43
1.43
1.37
1.37

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
Feature Importance

)
)
)
[Lag12] Heart Rate (Mean

[Rolling] Active Energy Burned (Median
[Lag12] Environmental Audio Exposure (Min
[Rolling] Heart Rate (Mean)

Environmental Audio Exposure (Median)
Stand Time (Median)

Heart Rate (Std)

[Lag6] Environmental Audio Exposure (Min)
Active Energy Burned (Min

Active Energy Burned (Median

4-1. Feature importance (Group CV model, ID1: ¥ (£%%))
[Rolling]: rolling f#{# &, SDNN: standard deviation of all normal to normal R-R (NN) intervals, [Lag6]:
Z 7R E (Lag=6h), [Lagl2]: 7 ZF##&E (Lag= 12 h), Std: standard deviation
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Environmental Audio Exposure (Min 25.57

)
[Lag12] Environmental Audio Exposure (Std)
[Lag6] Heart Rate (Mean) 20.59
[Lag12] Basal Energy Burned (Max) 19.77
[Lag6] Heart Rate Variability (SDNN, Min) 18.97
Stand Time (Median) 17.57
)

22.91

[Lag6] Environmental Audio Exposure (Min 17.15
[Lag6] Environmental Audio Exposure (Median) 14.62
[Lag12] Heart Rate (Median) 11.34
Environmental Audio Exposure (Std) 11.22
[Lag12] Stand Time (Std) 10.37
[Lag12] Heart Rate (Mean) 9.77
[Lag6] Distance Walking Running (Min) 9.45
[Lag12] Basal Energy Burned (Std) 8.90
[Lag12] Distance Walking Running (Min) 8.52
[Lag12] Step Count (Std) 8.33
Basal Energy Burned (Min) 7.75
[Lag6] Step Count (Min) 7.21
[Lag6] Active Energy Burned (Min) 717
[Lag6] Active Energy Burned (Median) 6.76
Environmental Audio Exposure (Mean) 6.71
[Lag12] Basal Energy Burned (Min) 6.68
Heart Rate (Max) 5.61
[Lag12] Distance Walking Running (Std) 5.57
[Lag12] Basal Energy Burned (Median) 5.47
[Lag12] Environmental Audio Exposure (Median) 5.39
[Lag6] Heart Rate (Std) 513
Environmental Audio Exposure (Median) 5.06
[Lag12] Stand Time (Median) 5.04
[Lag12] Stand Time (Min) 4.22
[Lag6] Basal Energy Burned (Min) 4.22
Environmental Audio Exposure (Max) 4.12
[Lag12] Heart Rate (Max) 4,06
[Lag12] Environmental Audio Exposure (Min) 4,01
[Lag6] Environmental Audio Exposure (Max) 3.91
[Lag12] Distance Walking Running (Sum) 3.91
Heart Rate (Median) 3.85
[Lag6] Environmental Audio Exposure (Std) 3.77
[Lag6] Heart Rate (Sum) 3.46
Heart Rate (Mean) 3.17
[Lag12] Environmental Audio Exposure (Max) 3.09
Heart Rate (Min) 2.96
[Lag12] Basal Energy Burned (Mean) 2.93
[Lag12] Step Count (Median) 2.91
[Lag12] Distance Walking Running (Max) 2.78
Active Energy Burned (Median) 2.75
[Lag6] Heart Rate (Min) 2.72
Active Energy Burned (Min) 2.68
[Lag6] Oxygen Saturation (Min) 2.67
[Lag12] Active Energy Burned (Min) 257
0.00 5.00 10.00 15.00 20.00 25.00 30.00

Feature Importance

4-2. Feature importance (non-Rolling feature model, ID1: ¥ (&1£))
[Rolling]: rolling f#{# &, SDNN: standard deviation of all normal to normal R-R (NN) intervals, [Lag6]:
Z 7R E (Lag=6h), [Lagl2]: 7 ZF##&E (Lag= 12 h), Std: standard deviation
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45 E5
4.5.1 Primary findings

RETIE WD 7 — ZIVED 7= ICHi A % OBIEMFE 2 EMEL, 2 DT — 2 2T TRMEA - T
BT 2MATNA XY P RICELE L L2 2 BEOET NV EME L 72, KET VX TICHF
TES 2R T — & L BTN D Association (BHiEM:) % FIH L o ©d 5, WEMRGE
DFER, MREEOE VT T AEFE L ER L 72203, Hike LTBICN T 2 £ 7 4 0 FFE A Y
KD o7z, BUCH T 2TV EBRE, B2 13512 T VICBRE L 256, F1 227k
0.793-0.902, Accuracy % 0.806-0.911, Recall (% 0.657-0.822 T& - 7z, Precision (32T 1.0 TH Y |
VIR Z A L T, B X 3 EREDEL LTIV >BTHh o7, 7. 20T
T M EWTIIERMERE IR TH o 72, Feature importance 1Z 35\ CIZRERVIFHIE 2 EA7 & 7x
LM RS N7z, RFFEIE, —REFZNRLE L, WA INh T2 WD 22 ofFoh 2
TI2TAETARLFEDT — 22 ML CHEOMBTENOMILET VZ L 729D TR
KCTH%, WD ICK o THEE T — 2 ZINETE AT, FFICHls XU oRFREFTICR LT, &
WIS CIRATENDOMH 21T 2 L A A[RETH 5 72,

452 BiCE T BHEREDKT

BOWRMKTORKIIL2 AFZONE, £F 1 8 HIZBOARIEICITFHCSY LITHR 2EHELK
FLE LR CH 5, B, MBS, AR EoE#EhndH 0. EoRfFe i -
NBIC X 2FERES 2 100102, BEDITE N X — v BRE S L R CTEEFFEL T
WG, WD 2355HHl3 2 7 =200 3 +miciix 2 2 8 3L, MHETVORBEZET X
H2ERE Y D 5,

2HHRT 2 BOMETH 2, 50 FHECH LTIV FBRETZEEZLND )X
ORI ZE WV IR>CTH 0. Bl SKE. & 6 FEf] (BEERTE ) 1C0f LT, B AREERFH] 1L 4 K
MERE L7z, BOMREICE ) Y CoONLREAHE G20, 7 — 2 OIERIHIT D <
TTANDFERICA DT — 2 2FHATCE R > 2 BEREDH 2, —HTT—XDREOBLDL O
L2%a., XDV DETADWEERRL b2 REER, SHOMERTIIETH -7, T,
— AT A ORFEIHIC B W T TEIOEASEA L D 3% < X Y S BREBOHSERE VD Tldk
WhbkEz b g 168164

453 T IVICEIT B E Precision & Recall DK T

AWFFEIC I % Group CV model & non-Rolling feature model DAEH 25, WIFNoET VICE
T B Precision 23FEFEICEI WA 2 7 ZECEk L T 72, Precision (X, B &7z [BATEIA RV
Fl DB, BERICARV EDRD oD 00EETHY, TTADBMAENA XY PEZIEL K
5 2 RE IR ICE KL BARAIA DR L AR L T 5, —J5 T Recall 2HEINK LT & i
FEALETH D, T, FRICRAENARY FPRRELZCO22DLT, TNEET L
BERELTLES 2L 2ERT 5, BREPLY O ICE W TRHITEREMK 72 2 A2 /L 5 7
2. ZHUE, REESZ — v R EEREOIE O D BRECETAB I RICER L EN TN
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L. 51T, WD ICK o TRHIICE b, WEENEA M & BIRO & WA S & U 5 ATREMEAS
H5,

4 [alDE 7 1% Precision & Recall DNT v A% EE L, Fl 227 it 32 X 5 L
7eo AHLE LT Precision 456 < . Recall 25 < 72 o Tuade, SuElIHIFI© FBHESE %2 L7 F e
T VARRICRUICTRERNICENTRRAENZ LV EELZ IO L L TRAThWDR &
179 BB E V. T X9 REEHF 2R E F 2856, Cost-Sensitive Learning 7% &', Recall % H
BL7ETAREERITY 2 L 2R T_ETH 2 16,

454 2 DODFETNICEIT S Feature importance

Group CV model @ Feature importance D CTld, v —V v 7REDR Efic 7 v 274 v LT
BY. FcEE 24 KREIUANO T — 2 B3RABCIRBICE W TGEE N 2 Ff o T b 2 & AURE X
N7z, [FAIERIC non-Rolling feature model Tld, 7 7 FHEE (6 RHHNG UM IC 12 RfEIAT) A3EZE 72 FFE
HeLTRcRoN, 2hb 2 0DRRINFHEENS A < v FFERFOMORHEE X b EA7ic
T3 L, MATNURFEZOD D XD b, RATIHTOATEIRAED B E 72 EIK T H % W HE
HEERL T2,

4 [n]#%€ 7 L D Feature importance 7> & BAREICHGE L TR S 22 8IZ R S Tnin v,
JE P o BB e O A8 &L kB L CREER S T 2 HIFIC B 2 B EAT ISR S T A fE
235 %, RIBIEDD 70 <, e L CREFRATRECTH % & o WE X, EffichzEI v b e —
VY 7REEDFARTH Y, 2O X RBEBPENTH a2 D 5,

AWFFECHEEE L 72 2 FiE 7V OMRBICIZIR & 222213 72\ 23, D3 5> IC Non-Rolling feature model
D7 H BAF 7 E R A3 7 & 7z, non-Rolling feature model T ¥, Group CV €7 MIZEHEWT EATICR
biviem =0 v R EEZ RV ZICH 22 00b b IR M E L 72, Non-Rolling Feature model 12
AINZEIT 270 TH Y, 180 © HIVAERICX L CHEE { DEDFETEL 72. Group CV
model DZE#1 360 » Y . Non-Rolling Feature model X 9 & 90 WA ZHA I Nzl & T, &
BB ) =T VOMRMK N IS L 72 TR B 5,

4.5.5 WHFE DRI

AWFFRICE T BRAIL, T3, #EHREROD RS LHEHMD 30 HE WHIREICL Y, HEK
DEEERNILEET VOB P, XY RNARET Fe 7 72 v 20Z8) 2 +7I1cidz 3
EDHEL ol b THL, WEINZT—2B4ETHLZ b, MANETAZHVEE
BERKEZVDHOD, L ANBOT — X EHHEMNCYE B2 EHICH T 2 €7 LV OREIEIHIR T
L v, —MAEATREME S WO BN S 1E, B HOFREORY FEET 20EVEH 5, SO
R CTIIEFEOWERFE 2% . ERICIRIEL Tw 2 EED% Wil oB& 3P o 72, DA
FormzERL, 5B REELZ O OEMICN T 2T L EMET 256, KEE D7 — 2L
EPBIEICRDEEEZOND, FEOEMICE WTIZ, 3. BEHEEDSL WEERICHRZRE
LCiiinZ ofiE (7—2IE) 217w, FOEOHFICNT 2 T v 2 W+ 5, Ric, #
BOFAERTT LIRICT — 2 %A L, FREFFEL R WEHE T LVOMEEITI Loz F
23 2 b5,
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R, FET -2 ORANETOND, 7 —2PWEHMIZ 1 > HB D, KiRHT—2 L LTk
185729 10000 Z#E 2 5T — X DHUS D AIRECTH o 72720, BUR WD 2o IUEI N5 T — &
LTI THELEEZOLND,—HTZDZDWDICX > THIETE 2ZBUIRON T3,
Bl 2 (ZFE DO FREEICHM BB R (] : AR R0 AIC X 2 IRED hlr) %45 RIETS L
WD DT =25 biEET 2 LIIRNECH L EEZHNE, WD LMW OEKANEST 5 FE%
Bt 223 TE20, CRIFEFAHLDINL—FAT7THE LR, EREO T L
5 LICHEPRLETH B 101, FERIC, BEAHOBIND LS B TIIINEL b o7z
25, WEEHETLHHE & L CRAIOE, #EIG, LYy X v oS, BIERE L »o 28Rz
EFoNd, INOERIRET FeT7 7 v RICEERZ G2 5 26N TEY, 2L ZIVEL,
ETNMCHBIAL C LT, XV HERROEWET ABESHR 2 REELRH 5, £/, SHEIT—E
DRI CT — 2 R S N2 -0, B RIEMEFHTEFA L 225, CoFiEE, FRcom
Bk RAEMPWIRECEWTE e 8B ROH 2{HTIR AW T &, RS IRSEfTE) &
RRINCEEL CO R HAEICAA T AZEAT IR H 2 L WO RAR B 2, SHOET L
FAFIC B VTR, FHEMECHNIFE W 2 X 0 EEARTE TEOEA R 2 LR D 5,

a0 T NAEECTIIITRIES L A% 72 0WEE T VDML T > Tk, i,
ANCXoTHEEINE T — 2 IHORH Y, EOT—XPEENITIELOERDLLEZLND
oTHB, Fikaple LT, "—Fv2T70o"—YavPRA32L T, 232 3METES
T2 OBFICGECEHTLEI Dot T, TRET IV REZE=X)VIT5 L5
BETACTEEMOEMAARBINS 2, ZOGEFE - AYTH > T EFOEFTEEI R4 I
ZAL. YHIO¥ET — 2 TRIMIGTE & k2 A[REERH 3 1819, 5%l ANIC BT 2508
BRE % L, EHR oS RTREM % Gl L T BB D 5,

RFZIC, RETHBELZETALE, V2T 7 7ATAAL 20N -RERGIFHIE L . [FEF
A IC B 1 2 AT D Association (BEEM:) ZFH T2 b0 Th b, KEBGRe T — % OHifH
A DFEROR D4 Xy FPHITIE AR (B ETHEET ST — 2 %2FIH L 2ot c
H3) . RRIIFHEE (7 27FE,. n—) v 7REE) 227 MICHBAD Z & T, BEDE
EEHIECH RGO X — v, ZORHOMAGENHEICHEL 52 2L EEBL T05
2. 2B EFE—HENO T — 2 2 A atiERcd b . K72 ETEEBER 2> & KIERBER % #E
WMTEBLDOTIHANI L ICTFEESLETH 5,
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4.6 /M

KifFFETIE. WD DF — 2 ZFHWTHAZ L B L UL L oA Eho R E4 i+ 2 2 /@
¥oE7 N (Group CV model 5 X U non-Rolling feature model) ZHE5E L. & 4 1C 1) 5 IRefilHF
KEBWTEHWEEEREEZ R L2, 2KE LT, 2NHDET AILE Precision Z7/8 L, AR
ARV + OB DD Ie T L MR I Tz, —FT T BOARIERETE C I3 R R 1BV 255K
o7ze THUI, HOAFH AL WD ICX o THIECTE R WESRPGBEL T2 EX NS,

¥ 7z. Feature importance DfEtT2> 6, BAENZE T 5 LC, ETEIRFRILAN O 415k E
BEROLCHPEERERZTH D B RBINT, ZE, IREOKRSHZ T T, EiFofih
DIRER DU B b o T BFHILIC R Y 5 %,

StkIE. IV S DANOT =22 EEL ., SMHBREEZ1TS C LT, SHOERE ML, X
DEEE D DICT B MEHDH b, F7z, Recall #HEML 72 T MEFLHEBIREEZ 1T 5 & & T,
FEMHACOISHAREEZBREEL . BEORET Fe 7 7 Vv AKTOE=42 Y v 7ICHBATEZ 5 &~
AT LOEBSBHIFI NG,
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FatE

AL TI, EYBRBECE W THEEARERTHIRET Fe 7 7 v 2 0iHll & HH o s
#HIEL. WD HRO KRBT — & % v 729772 7 -l 7 i: o v et % - 7=,

FB1ECTE, RE7 FeT7 7 v 2e WD OBEMFEICRIT 2 2a—v v 7L a—%2%EL,
RIrBF OB & FRE % CHERICHER L 72, Z OfER, WD ZHWRET Fe 7 7 v RERILE
FEHAEDTWE 0D, %<1 WD 28k 2 @MFELE LTHWS Ik YE->TEY, WD
oo %k T — 2 BIER LZRRRENTH 2 2 L BHL2 o7, 5 2 BT,
TreT7 7 v ABEEROMEN L EBEEE 2R R L2, ADHBRY, IRET FeT7 7 v 2D
FEETERNICN LT, AR TR AT 2 © & CHNNZREEE % FUR L 72 0 3 ARFE231)
DTTHB ', BEREZ IV —T T LT =540 ETEE T, AiEEEBEIEH (77.92)
Db E L, AR (52.04) | EHEMEFEE L oBERME (2030) EfEnTE Y, #ElOEEE
DFEFR L GbE T, IRET Fe 7 7 v KT ICHR L CEBMEER o B NET % KK 3~ 2 72 0 o
Be e 2 1EME R RZ, £, F2BOMRIHFEETOTEH N2 — v 2RBINICRRTE
2 WD 7F— 2 DiGHREN 2 T2 0Th e EZLND, FHIETIZ, B 4EDOHFRICL
i T — ZNERE DR D 720, EFRIC WD ORFRFF — 2 L HEH&IC X 3 IREEIEHR %~ —IC
I - BT 27200 F — 2 _X—ZA%ME L, HBRICHTMERAEZTo72, 7 — X IVERLE
AL T SEE-RIEWRNE» ST E c2—EH L CEMT 2 2 &3 kiz, IiED
R AT L VIR A . WD T — ZICITHNEE)CEIR ) X 22 KT 2 R HFET 5 2 &
DD B, FEEEEZFBICHAZ 2 T E LTo WD OFHAAEEEIS RE Nz L E 2 5,
FAETIE, FIETHLNZ WD T — & LIREEHRE v, SRAEhERET 27 L 25
L7z, B Y ORI IS 35 £ 7 L O HRE I G < (F1 A2 2 7:0.793-0.902, Accuracy: 0.806-
0.911, Recall: 0.657-0.822, Precision: 1.0) . WD @7 — & Zfl[[ L 7= 3 D A g o nlREN: %
/N L7z, F7z. Feature importance D 73T CTIIFFE DZFICIR b TR R FHEE D LALICHEET %
b, REESNO FHNCIIEL 24 FFFUNOATRIRESEE TR L 25 2 2 RB I
7o FEUDIATIIEE LT, N—F vV VIRICB T 2 R08 2 I ED H 3 RS LT, [HiE
7B & %RKT WD ONEE T — 2 ZFH L 72858 e 7 V28T 2 2 Lo, BFHORSEIR
BRI T 2MERFEST 2 ™, 2L, AR TR, —RIVICHHAINE T 774874
T— 2% FH L CEOMATNORNET LV EZRHEEL 729D TOMNFETH 5, KiFFEHERIL. WD
PoFONLAETFREDT -2 25 2 LT, HoRARNEZEWHEECHMHTEs %R
AL 7z, CORMRIZ. IRET Fe7 7 v 20FHIICE T, RO CHEIC X 272 Mi7 T
2RBINIEEO—D2 L LT, WD 7 — X DiEMAREMZ R TdDTH 5, SHIFKLZET L
IIEBBGRE R T > T a7z, 2 DPALMERE-Cfth S M~ o e % B ICRiam 9~ 2 & & 1
TER\, L2AL—HT, AFROT -2ty PAIKEVWTIE, 78AN) T—v a2 vEEMT
2R EETAEEOBEECBREHEAEAMA 2 TREZML CTH 0, F—BREE T CBRgE Lzt
REZR L7, FRIC, v— ) v IRHIESR 7 VRBELZEAT IBICIE T —2 ) — 7 2fi 7D
GroupCV Z W27 &, KRR T — 2FFED ) R 7 2 EE L I-3%et2iToCnwb 2 e b, Ain
& DARIFFZICSIML 2 WRE CRAKOEMH FTics i, MRS CHRESHGFcE 2 &5
ZAbivd,
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KL TR L7 WD 2RI L 72 8o kA B € 7 v ik, K& < ZooF i il H 23 i
IND, FHio, FEHIEZR EOBEBREFEICLIRIET Fe T 7 v 2m EXIED 72 0 15 HRiE
FEELTCoEATH L, BEEACHTI2ETAOEENET L, BEL T2 KFRIIC
BUF 5 WD 7 — &It L CGEAT % C &, FEARNIRERHICHTE O KR 5 545 £ TOAREER
EHEEME LCHIRFICSIRT 2 S L A3ATRE L 2 5, B IS, AREET F e 7 7 v R offERsa kicia
=PRI AR Al LT, BEOFEFRICHE T 2MELE~DICHTH S, RELA4 I v
T L2 0 —E ORI ASRGE L 72 B ©, 2 DR D WD 7 — Z 2 LIc A SN oRIE T v
EHREL. RATND Y X7 BEWEEIGRMEZE AR EZ b D,

A, RET7 FeT7 7 v 2om ExHME Lz ATAHEE (AD OiFfA»E2EICERL T,
RSCHEDOHIFIC B VT, HAZIRE) ~ 4 v A — T 6§, BEDIREOARIIRI-CH
KT =200k v T FeT7 7 v 2% FPHlIT2ET L, Sz —Y o v Mic X 2B X
NEEEM T XE R L, SIKicbz2T7 7o —F CERASE I TwE, 2DXH7% Al O
PRI, ERDTELHILCT e T 7Y 2% 6.7%0 5 327%WE LW HELH Y., %
DEIME~DIAFREREE o T2 T, LAl YFOLE2a— BT ERINTVEHEY,
ALRT 7V 7 — 2 v OISHEFEL L EROMIEEFR L FiEoMRE L LTRAET 2508 TR
B, TETVYRELTUHKAL LTHV, 5% Al RERL T V2B X 2/ A0
IET VABREBLERIC, IROFEAREDRE CFIE - BRZHL LT 5 kbbb,

AWFZETIE, HA4BETHERMLZLOIC, WD F—2 2l TABREZRIET 370 2L
L7z, COETNEBFEDOT — 20 b8 ABNA RV L oBE#EEE ST T2 0TH Y,
RORET FeT7 7 v 2% TFHIT2b0TidEwv, KRk XOVFEANAET FeT 7 v 2EHD T
DITIE, FEEMARRA TN ) 227 ZHANCTHIL, @Y RN AZATREICT 2 > 2T L ORI
INnz, L2rLl, 2okdAhTPilleET v oRFICIE, EGEEOMAECHE OLBHERN % EE
THIMERD Y, INFTGEEEZ ED S K OREIFET 2, AR THELONLFA L LT, WD 7
—2ICl: 1 HEML O FIERHER I A TE Y., oA FIATE, B2 3o 12 FEio
fREEA RV FOFEEY D IBREOHECTHCE 2 EEESH 2, L L, TN LoRER s
—VTOFHlE % e, EEHEOEHCTHERA Ry FOFERKEL 2D, THREEMK
T PREING, TOX)AREHNATENCL X, R¥17—2f@roxy b 2HH
HffeLzEkET, VALY b=a—F4 %y F7—2 (RNN) % Transformer 7z &£ DEEEH €75
LVOBHABEZbND, THlET VOREICERL Cit, BEART - X 2FFEL. ET7LVOMRER
o7z T 2 FEEERCRMET v V=7 ) v /R EEAERY H0 5, BN
BRYPHICRT2HEET =T ) v 7 LTt XY REAM ORI E KL L 7228 0802348
ETED, AFETIE. FIRCEFOTEHLEZEWHO LY PR TE R o722, T—
Z% 1 HEMLCRYIY, 7—2 V) —27 ok dEE L T 24 Rl 2 # 2 2 i~ RIHO R 13
R Lotz L2L, KW RMoT7T—22MERcE, PREINAREEFEcE 22T %
FIFCcZ 2546, 3 HE X 1 EREMO B CHBIREC A < v P RERR & P o RFEE
FEAT IR DD LEZONS, FERICHT 2 FHIIXES Tldkwd oo, EHFENLE
LTWBEATHNIEH 2BREOTHNZR LY FOGFEETIAREERH V., 2oL v FEEL
28T TRl ET VORERIHGFCTEL2LE2 LN,
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—J T, BB TR 72 R E A 21T 5 B4 i3, WD L 0S 0 2R% &1 7 — X i
fb. 774N —R#EL X2 ) 740K, T HICEBEBECERNKHEE~DMEAB R L %215
KT T 2B H 5, T/, AFETHEEL -2 T volEERZ IS Ich L35 20I1cid, X
D Lk BETEH O DKM T — 2 EL, RO 7+ 0 —7 v T7HENAAIRTH S, Z
NOOHBEICHY A, TP T —20EERBERHERT 2 2 ik, AT AOFEEHICH T
TR BHEEEZ LN,

AWEZElE. HZRICHBIRET Fe 7 7 v 2ozicn L, B2 HEEHE I -4 HICBWTENE
NEZZMAICESE YT TS, 5 2 BCiE, IRVEYVRoATAXT7 v7r— & Z#E L T,
BE O H ORI ED CIRZIRIL & IR IS T 2 DENER ZFE L 2, 2, SRAShDR
492 ANH S EERE L 72 HH O #FA PN CRAICHRT i@ MBI B o 2 BRI A % A L
ik ATH B0, MICHSRIERIN TR WIHERIRET Fe T 7 v Rk L CEE 2 5 2 75 0»
EWVIHFEFRITTE v, HIC, SRATENOREREZT v M A LICHBAAL TR WBZD, T F
7 7V ADREICHT 3EMIITER Y, £/, COXI AT Vv —MRRCEWT, RET
Fe7 7 vRICE T 208N EROTERIEH OFEFITEH L WIETH v | KIFFTICE W TIIEST
WEESFEICL-boD, A0 FKE L EE 0 IRFEICEES 2 Eikicow i s
BROWIEHEMEET 5, — 4 COHWERZFENT 2 £ & CHREONmMN R MIm 2 EERE 2. A
ROMGHCHHATH 28R %D, H3-4FHTIE, WD 22080 N2 KBINRRERIT—2 &7
Z) WA SNOILREHAGDE S Z LT, MASNOEELZREINT — 25 b+
5ZeERATLZ, MABNOT -2 F28E LA HCHETH 5720, BIEDIER S R L
Wo e HEHEIGER T 23 ITKAR L LTHET 525, YD ETIE 30 Hicb 7z 2 &I
LT, BRI A A LT 59 2 L TUOMRATNATEA L 700 ZREEL L 72 5105&
WBH D, T2, B34 BETEPALEE LT WD CXB3EBNT—2%2FHL T30 H
CHISICER S 2 EBHR I w2 —FH <, LHENERSCEO AR & WD TIIfgx 21
BWERC, 7T 2 KIBOFREM: L v o ZZIRABEEET 5,

ARFFEClE, OO - ZEAICE R 2 Y TN T v 7 — Mgt GB2 %) LOfTBmICE
WA TR T — 2 fftr GE3-45) ZWHNICEBL T2, WiEeHRET Fe7 7 v =
DEMICH T 2L HHREZRA TS0, TRNOBRAZEEZHSTF — & LRI, ]
TP eT 7 v 208MaMlE%E%AMNICIEZ 2 ECHWICHELABRICH L EZ LR
%, H2ECTRBINER - ARERH O HEO BT I, 53 ® T WD 7 — X ICHNZH)®
JAWIE SR I N2 &, T HICH 4% T WD ORI F — 2 s A sheilicERch - 72 2
LEEET DL, HoMABRICHR LT, WD CHUSHEEARERTH 2 AL DITEI N & — v hi—
EDOWEEGZTCnbeRBIng, ¥z, IRET Fe 7 7 v 2ROfHliFEOBA L LT, i
ko B CHE IR L Z25Hli /7512 W T WD 2RI L 2 R8BI T — 2 THISES 5 Z L A3 AlRET
HbEEZI,
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2 H
Mo

p=(111}

AR TIE. IRET Fe7 7 v RIEHL. WD W87z it FiE oA 2 HiE L 72,
ZOFEBDRDIC, T Fe7 7 v ABERROMNWEEE 2 FH L, WD 77— LT
FeT 7 v 2 EREHERNICUNE - TR 2 B OHEL T, BEE 2z V72 AENLOM
HETNVORER LT 72, AMFRORRIE, kOB CHEIKFE LT Fe 7 7 v X5Hf (1
& L C. Morisky Medication Adherence Scale (MMAS-4/8) 72 &) ICh L, TN ZMTT 5 HEM
THERIE DR A D & S il 2> & FERI 7RG A REC & . X 0 B o BE I 4 o 15 EEIC
BRSO ERBICH T2 gL %Y 5 5, AWIFEORMREIZ, WD ZiGH L 72 X b &
DML T N7 IREESAE DO FFNCE R 2 ML 72 0 5 5,
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Appendix

1-1. PRISMA-ScR

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews

(PRISMA-ScR) Checklist

REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM
ON PAGE #
TITLE
HI1EXA b
Title 1 Identify the report as a scoping review. B
ty P pine AT ECH
ABSTRACT
Provide a structured summary that includes (as
S ‘ applicable): background, objectives, eligibility criteria, = N/A  (Hi ki &
tructure -
2 sources of evidence, charting methods, results, and DR E I
summary ) ' _
conclusions that relate to the review questions and G 1Y)
objectives.
INTRODUCTION

Describe the rationale for the review in the context of
) what is already known. Explain why the review

Rationale 3 ' o . HHE 1.1
questions/objectives lend themselves to a scoping
review approach.
Provide an explicit statement of the questions and
objectives being addressed with reference to their key

Objectives 4 elements (e.g., population or participants, concepts, and =~ THH 1.1

context) or other relevant key elements used to

conceptualize the review questions and/or objectives.

METHODS
Indicate whether a review protocol exists; state if and
Protocol and where it can be accessed (e.g., a Web address); and if
registration : available, provide registration information, including A
the registration number.
Specify characteristics of the sources of evidence used
JHH 133
Eligibility criteria 6 as eligibility criteria (e.g., years considered, language, 1
and publication status), and provide a rationale.
Information Describe all information sources in the search (e.g., HH 1.3.1
sources* 7 databases with dates of coverage and contact with 1-1
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SECTION

Search

Selection of
sources of

evidencet

Data charting

processi

Data items

Critical appraisal
of individual
sources of

evidence§

Synthesis of results

RESULTS

Selection of
sources of

evidence

Characteristics of
sources of
evidence

Critical appraisal
within sources of
evidence

Results of
individual sources

of evidence

ITEM

10

11

12

14

15

16

PRISMA-ScR CHECKLIST ITEM

authors to identify additional sources), as well as the
date the most recent search was executed.

Present the full electronic search strategy for at least 1
database, including any limits used, such that it could
be repeated.

State the process for selecting sources of evidence (i.e.,
screening and eligibility) included in the scoping
review.

Describe the methods of charting data from the
included sources of evidence (e.g., calibrated forms or
forms that have been tested by the team before their
use, and whether data charting was done independently
or in duplicate) and any processes for obtaining and
confirming data from investigators.

List and define all variables for which data were sought
and any assumptions and simplifications made.

If done, provide a rationale for conducting a critical
appraisal of included sources of evidence; describe the
methods used and how this information was used in
any data synthesis (if appropriate).

Describe the methods of handling and summarizing the

data that were charted.

Give numbers of sources of evidence screened,
assessed for eligibility, and included in the review, with
reasons for exclusions at each stage, ideally using a

flow diagram.

For each source of evidence, present characteristics for
which data were charted and provide the citations.

If done, present data on critical appraisal of included

sources of evidence (see item 12).

For each included source of evidence, present the
relevant data that were charted that relate to the review

questions and objectives.
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ON PAGE #

Appendix1-3

JHH 1.3.3,
1-1

N/A  (HRRA #
DR E I
SCHE)

N/A

N/A

JHH 133

1-1

#1-1, HH 1.4

N/A

#1-1, HH 1.4



REPORTED

SECTION ITEM | PRISMA-ScR CHECKLIST ITEM
ON PAGE #

Summarize and/or present the charting results as they
Synthesis of results 18 ] . o JHH 1.4
relate to the review questions and objectives.

DISCUSSION
Summarize the main results (including an overview of
Summary of . concepts, themes, and types of evidence available), link HH 151
evidence to the review questions and objectives, and consider the
relevance to key groups.
Limitations 20 Discuss the limitations of the scoping review process. HH 1.5.2
Provide a general interpretation of the results with
Conclusions 21 respect to the review questions and objectives, as well HH 1.6
as potential implications and/or next steps.
FUNDING

Describe sources of funding for the included sources of R
. . . N/A (iR
Funding - evidence, as well as sources of funding for the scoping BB
review. Describe the role of the funders of the scoping .
. IR
review.
JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.
1 A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative
and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping review as opposed to
only studies. This is not to be confused with information sources (see first footnote).
1 The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process
of data extraction in a scoping review as data charting.
§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it to
inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable to systematic
reviews of interventions) to include and acknowledge the various sources of evidence that may be used in a scoping review

(e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMAScR):

Checklist and Explanation. Ann Intern Med. 2018;169:467—473. doi: 10.7326/M 18-0850.
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1-2. % Mesh Term D& (PubMed)
1-2-1. .Mesh term Ot (Patient Compliance)

All MeSH Categories
Psychiatry and Psychology_ Category.
B ior and B ior Mechanisms
Attitude

Attitude to Health
Treatment Adherence and Compliance
Patient Acceptan f Health Care

Patient Compliance
Medication Adherence
Directly Observed Therapy.
No-Show Patients
All MeSH Categories
Psychiatry and Psychology Category.
ior and ior Mechanisms
Behavior
Health Behavior
Treatment Adherence and Compliance
Patient Acceptance of Health Care
Patient Compliance
Medication Adherence
Directly Observed Therapy

No-Show Patients

All MeSH Categories
Health Care Category,
Delivery of Health Care
Attitude to Health

T Adh: and C
Patient Acceptance of Health Care
Patient Compliance
Medication Adherence
Directly Observed Therapy,

No-Show Patients

1-2-2. Mesh term D ##1& (wearable electronic devices)

All MeSH Categories

Wearable Electronic Devices
Fitness Trackers
Hearing Aids
Smart Glasses
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1-3. BeETNE

1-3-1. MEDLINE (PubMed)

Search number | Query Results S
#1 Wearable Electronic Devices 21,686 | [MeSH Term/All Field]
#2 wearable devices 27,536 | [All Field]
#3 "wearable device*" 6,422 | [All Field]
#4 "smart wearable*" 490 | [All Field]
#5 "smart watch" 132 | [All Field]
#6 fitbit 1,400 | [All Field]
#7 "apple watch" 304 | [All Field]
#8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 29,507 | WD Bdi#ED 7 — F
#9 Patient Compliance 124,593 | [MeSH Term/All Field]
#10 medication compliance 54,347 | [All Field]
7 Fe7 7y 2BED 7
#11 #9 OR #10 142,189 _p
#12 2010/01/01:2022/09/30[Date - Publication] 14,838,226 | HAIH55E
#13 #8 AND #11 AND #12 336
#14 review[Publication Type] 3,197,759 | Document Type 57E
#15 systematic review[Publication Type] 235,027 | Document Type i5E
#16 #13 NOT (#14 OR #15) 285 | L B2 —RERA L 2 i R
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1-3-2. Web of Science (Web of Science Core Collection)

Search number | Query Results | f#%
#1 ALL=(wearable devices) 44044
#2 ALL=(Wearable Electronic Devices) 17057
#3 ALL=("wearable device*") 18115
#4 ALL=("smart wearable*") 1778
#5 ALL=("smart watch") 580
#6 ALL=(fitbit) 1582
#7 ALL=("apple watch") 410
#3 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 46475 | WD Bdi#ED 7 — ¥
#9 ALL=(Patient Compliance) 74452
#10 ALL=(medication compliance) 14131
7 Fe7 7y 2BED 7
- #9 OR #10 76874 | — F
#12 #11 AND #8 199
#13 #12 AND £ 4 2 Z %1 2010-01-01 to 2022-09-30 160 | FIfHEE
#14 #13 NOT DT=(Review OR Editorial Material) 141 | Document Type 15 7E
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1-3-3. ProQuest Dialog (Embase)

Search number | Query Results
S1 EMB.EXACT.EXPLODE("wearable computer") or "Wearable Electronic Devices" 9923

S2 EMB.EXACT.EXPLODE("wearable device") OR "wearable devices" 16861
S3 wearable device* 7731

S4 smart wearable* 507

S5 smart watch 933

S6 fitbit or fitbits 2329

S7 EMB.EXACT.EXPLODE("apple watch") or "apple watch" 540

S8 S7 OR S6 OR S5 OR S4 OR S3 OR S2 OR S1 20695
S9 EMB.EXACT.EXPLODE("patient compliance") OR "Patient Compliance" 206603
S10 EMB.EXACT.EXPLODE("medication compliance") OR "medication compliance" 50778
S11 S10 OR S9 207108
S12 pd(20100101-20220930) 19681172
S13 S12 AND S11 AND S8 435

S14 dtype(review) 3201852
S15 EMB.EXACT.EXPLODE("systematic review") 463645
S16 S13 not (S14 or S15) 350
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2-1. AL TWwAHEOFIEICOWT

DAY n=, (%)

FEA - A1 7 2 A 609(95.5%)
B 78(12.2%)
B 5] 1) 33(5.2%)
W AF 17(2.7%)
eI 40(6.3%)
e apzl 14(2.2%)
H 3 66(10.3%)
RSREE 19(3.0%)
Z Ofth 5(0.8%)

222, AL Tw 3 HofEEICOWT

1 %A 152(23.8%)
2 fSH 145(22.7%)
3 FEHH 114(17.9%)
4-5 FAH 127(19.9%)
6-8 FHEH 75(11.8%)
9 FHE 25(3.9%)

2-3. EOREICOWT

FHiE n=, (%)

L

e PRI 44(6.9%)
B 464(72.7%)
B - BIEH] 100(15.7%)
B

B 160(25.1%)
B - BIERT 55(8.6%)
®

B 321(50.3%)
BH - BIERT 71(11.1%)
bR =4 ] 152(23.8%)
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2-4. AL TWw 3 HofEEICOWT

HH o 3 n=, (%)

1 ff%H 169(26.5%)
2 ffFH 145(22.7%)
3 FEHH 97(15.2%)
4-5 fH%A 94(14.7%)
6-8 fTHAH 44(6.9%)
9 FHE 9(1.4%)
JB D 3R

1 %A 118(18.5%)
2 fSH 42(6.6%)
3 FEHH 23(3.6%)
4-5 FAH 13(2.0%)
6-8 TEJH 4(0.6%)
9 FHE 1(0.2%)
4 DHE

1 ffi%H 157(24.6%)
2 ff¥H 120(18.8%)
3 FEHH 70(11.0%)
4-5 TEAH 54(8.5%)
6-8 fTHAH 22(3.4%)
9 FHE 5(0.8%)
LI

1 A 94(14.7%)
2 flSH 34(5.3%)
3 FEHH 10(1.6%)
4 FEFRLA 14(2.2%)




2-5. 7 Fe 7 7 v ABEERIC DWW T (yes/no questionnaires)

7 e 7 7 v AB#EER (Yes/No)

Yes

No

HooRBweHE2ILETE 3
Hoo5compgtazitEcE 3
HooEME2 %Rk TZ 3

296(46.4%)
331(51.9%)
344(53.9%)

342(53.6%)
307(48.1%)
294(46.1%)

DEREREZHELZY, FHLZY LTS 167(26.2%) 471(73.8%)
a3 272 0DMILE L 5T\ 3 136(21.3%)  502(78.7%)

WO b LIE BRSO W TEEEFE ICHRE L TWw 3 123(19.3%) 515(80.7%)
2-6. 7 F e T 7 v ABHEHERKIC O W T (Likert-scale questionnaires)

7 Re7 7 v ABIEER (5 BRE)

. . 4 (% .
(2 5085) 2 (% H 3 (bbht 5;”97,; 5 (58
BRGE -%)) bEAEY) b7\)

MBI D W TS

7'; fi{ fﬁ Wi 269(42.2%)  304(47.6%) 57(8.9%) 6(0.9%) 2(0.3%)
R TNITED IRITR , . , . .
b LAk LS 125(19.6%)  224(35.1%) 196(30.7%)  84(13.2%) 9(1.4%)
WERATZWE-RS 96(15.0%)  195(30.6%) 180(28.2%)  126(19.7%) 41(6.4%)
WraeDwimnwE i 67(10.5%)  186(29.2%) 228(35.7%)  100(15.7%) 57(8.9%)
EhER L IcoOnTA

Jicm 25(3.9%)  130(20.4%) 192(30.1%)  214(33.5%)  77(12.1%)
EEROSLTH D20

L 62(9.7%)  189(29.6%) 219(34.3%)  129(20.2%) 39(6.1%)
O ITRESH., hE X

D XS ICHSDEEEE 183(28.7%)  319(50.0%) 98(15.4%) 31(4.9%) 7(1.1%)
D—EEIroTWn3

A4 H A CAEE - 1%

7; Hﬁz L@bf; K Tl 315(49.4%)  249(39.0%) 43(6.7%) 22(3.4%) 9(1.4%)
HABHFE L K bW olkf

F,'Z“,g ﬁﬁ? Cnz N 280(43.9%)  268(42.0%) 59(9.2%) 23(3.6%) 8(1.3%)
] (C N

ZHHFRIL L 5o
iirﬁio E“ 2 252(39.5%)  272(42.6%) 70(11.0%) 34(5.3%) 10(1.6%)
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7. SEOEAR

DRI oW T

n=

TR INL LBV I L Tk Y BT RFIT R
EreA (EH) 37288352 08MATERVREH 5

464(72.7%)
72(11.3%)

WO EZEND Z LD D 92(14.4%)
HoDHWHC X o CHROBRHAEZ LD TCLE -7 W ABOHRE 21T FHLH 3 22(3.4%)
Ty — b CREBEIEREINAZLEEVICRAL T Y MABNE IRV EERE . ZothEo
EA D EICERL b, ¢, d & L7z,
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2.8 HEMIEAMIE L0 AT 4 v Z7HIRETVOIER-LE R L HEZ  (filter method model)

1 2 3 4 5 6 7 8 9 10 11 12
1 BUBEPR I -1.6655%  -1.7078*  -1.731*  -1.7713* 14013 -1.4007  -1.4059  -1.4533*  -1.5099*  -1.5051*  -1.3094  -1.4309*
e I 0.0517 0.0798 0.0724 0.0704 0.0772 0.0773 0.0669 0.1351 0.1818 0.1349 0.1443  0.1452
Wi S+ P21k PAZE PR

25 25.7244  31.606 179104  27.6393 21.358 13.6687  28.0498  19.5557  19.2227 82486  21.8669

(COPD)

HAaoRBwrHEZHRETE 2 0.3802 0.3513 0.3222 0.3062 0.3309 0.3303 03878  0.4077*  0.3954*  03903*  0.4305*  0.4656*
HH3IRABENTWS 03829  -0.5168  -0.4982  -0.5178 0.123 0.1229 0.0901 0.1219 0.0995 0.1323 0.1275  0.0967
HBEBRBRNWIEED D 0.1426 02668  -0.2339 -0.188 0.1504  -0.1509 -0.203 02338  -02288  -0.1551  -0.1613  -0.1977
Al - A 7 e LH 0.4889 0.6736 0.6875 0.7985 0.8566*  0.8586* 0.7487 0.7211
W A 0.6281  -0.6126  -0.5754  -0.5118  -02066  -02059  -0.2682  -02325  -0.2484  -0.1937  -0.1148  -0.0358
BRICER 2R L Ty (HiE) -0.0376 0.0119 0.0155 0.0055 0.1618  -0.1609  -0.1943 0.1758  -0.1453 0.1773 20.1559  -0.1264
HER (R 0.0698  -0.1129  -0.1109  -0.0831  -0.0364  -0.0368  -0.0113 0.0084 0.0909 0.1111 0.1361  0.1274
G -0.0009 0.0012 0.0008 0.0009 0.0098 0.0099 0.0112
HICEEFH L Ty (k) 0.4053 0.4411 0.4565 0.4552 0.409 0.4085 0.3279 0.3438 0.3314 0.36 03126 03138
J FHHA -0.0486 -0.075 -0.0707  -0.0531 0.0076
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HOPEHEICOWTHEL TS
EA T NIEASIITATL SR

e

HELHIZWERS
EMD Z LITOVWTARLICES

ErREOLLTHb0nknEl)

HOMFMITEHE, WEZDXSIC
HoaoEiEEHEO —f L k> TW»
%

3% 43 H R AR - IR IR L
TWw3,
ERBHFE L < SR
LCTWw3

BHEEBEHF L L 5o RFREICEL

S>TW3
o (F)

o GRRAEAT)

-0.1422

0.014

0.002

-0.1304

-0.3546%*

0.1441

0.1342

0.471*

0.5143*

0.1063

-0.1564

-0.1235

0.034

0.0045

-0.0955

-0.3818*

0.2107

0.267*

0.7484*

0.1133

-0.135

0.006

0.0088

-0.0898

-0.3778*

0.1968

0.2513

0.7436*

0.1178

-0.133

0.0075

0.017

-0.0918

-0.3727*

0.2985*

0.7887*

0.1212

-0.132

0.0409

0.0252

-0.0807

-0.3008*

0.4721*

0.0611

-0.1102

0.0415

0.0252

-0.081

-0.3005*

0.4728*

0.0615

-0.1101

0.166

-0.0131

-0.1114

-0.286*

0.0726

-0.1177

0.1505

-0.0265

-0.1195

-0.2792*

0.082

-0.1417

0.1604

-0.0322

-0.1184

-0.2613*

0.0867

-0.1562

0.1844

-0.1176

-0.2083*

0.059

-0.1726

-0.1537

-0.2066*

0.0788

-0.1345

-0.271*

0.0896

-0.1432

*: p<0.05
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2.9 ZLEMEMUEEZEHE L /-0 27 4 v 7 HIFEET LVOIERK-VIF (filter method model)

1 2 3 4 5 6 7 8 9 10 11 12

1 B PRI 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0
A iER 22 22 22 22 22 22 22 2.1 2.0 2.0 2.0 2.0
i - 1S PAZE MRl

(COPD) 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3
HooRweHEZLETE 3 2.1 2.1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.9 1.9
HH3IRAERTWS 14.2 14.1 14.0 14.0 13.1 13.0 12.7 11.4 10.8 10.7 9.2 8.3
HEZBERGBZWI L2H D 3.8 3.7 3.7 3.7 3.7 3.7 3.6 34 3.2 3.2 2.8 2.5
BeAl - 71 7 e Al 23.0 22.6 22.4 21.7 21.4 20.7 20.4 19.3
W AF 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3
FHICEE A L Cokwv (Hik) 2.4 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.2 2.2 2.0 2.0
HEE (HE) 6.5 6.5 6.5 6.5 6.5 6.5 6.4 6.4 5.9 5.9 5.6 5.5
R 30.1 30.0 28.5 28.4 27.0 23.8 22.0

HICEEFHL Ty () 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.6 1.6 1.6 1.6
ke FA e 30.6 30.6 30.5 30.3 30.0
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WOPFEHEICOWTHIBLTW 2

ERRITNITET TR T O
BRSPS

ez
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EOFHITEE. WEZD XS
B o4 EEEO ke o> T
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3% H IR CEE - BB ARA L
Tw3,

HEHHE L < 5w olRgfEicfHH
LTw3
BHEEFHFEL < SV ok
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Hog )

o GRRAEAT)
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2-10. ZEMEFHEE L 720 Y 2T 4 v 7 [HGE T VOERR-E28 8 L HEE (ERLfT 2 ey
AT 4y 7 Al T V)

1 2 3 4 5 6
Yk -3.0465 -3.1179 -2.7383 -0.8381 -0.1111 -0.7142
1 BURE PRI -1.9732% -1.945% -1.9815% -1.568% -1.6559* -1.6951%
H ' R -0.4205 -0.3705 -0.3497 -0.2206 -0.1954 -0.196
RIEVERGPEE - S TERR -29.919 -29.564 | -29.2089 | -29.6051 | -29.3699 | -29.0654
WS - B PERAZEMENTZE R (COPD) 19.7247 22.4601 23.9076 22.9524 11.075 21.409
AooBRweHERILE T 3 0.41 0.3762 0.3613 0.4554* 0.4425%* 0.4603*
WA T 272005 E E 5T 03 -0.3899 -0.3356 -0.3507 -0.4238 -0.4118 -0.4201
$EH - B S e FH 0.2955 0.5376 0.6587 0.7884
EES -0.621 -0.4967 -0.4987 -0.2757 -0.424 -0.3721
A% ofth -1.5981 -1.7287 -1.8651 -1.3198 -1.428 -1.1985
L Twawn (@) 0.2066 0.2619 0.2429 -0.0816 -0.0934 -0.1313
FHL TV (¥) 0.3824 0.4451 0.442 0.4236 0.4097 0.4292
WEIT C LICOWTARRICES -0.1081 -0.067 -0.0686 -0.0847 -0.0873 -0.2246*
EEFOLTHO0nAVWEES -0.3898* | -0.4206* | -0.4105* | -0.3106* | -0.2983*
EKOMFHIIRHE, WEZOLSICHFD 0.103 0.1968 0.3058* 0.4985* 0.4897* 0.5075*
AiEEHEO e hoT W3
4 H A R - B2 ARA L Tw 0.1099 0.262%*
%,
EERHBAFRL K 5V ORFFICHEH L T 0.5594*
%
BHELZHBHARL < 5V ORI > T 0.4434* 0.7083* 0.7481*
%
o GH) 0.1713 0.1729 0.175 0.1375 0.161 0.129
o GRIERD -0.1264 -0.1045 -0.1004 -0.1305 -0.1461 -0.162

*: p<0.05
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2-11. ZELEMEEARE L 2a P 27 4 v 7 [HlEE T VOER-VIF (FR{LMfZ ey 274 v 7

i€ 7 V)

1 2 3 4 5 6
1 BUBEPR I 1.0 1.0 1.0 1.0 1.0 1.0
NEE H=HEAE 1.3 1.3 1.3 1.3 1.3 1.3
RAEMEG R - IS TERIGR 1.3 1.3 1.3 1.3 1.3 1.3
mir i« P2 PEPHZEMEATE R (COPD) 1.0 1.0 1.0 1.0 1.0 1.0
HooRweHEZLETE 3 2.1 2.1 2.1 2.0 2.0 2.0
AT 272D DONMLE L 5T
g 1.4 1.4 1.4 1.3 1.3 1.3
BeAl - 71 7 e Al 20.3 19.9 184 16.7
H 3 1.3 1.3 1.3 1.2 1.2 1.2
HITE % o fh 1.3 1.3 1.3 1.3 1.3 1.3
HHCE AR L Chnwn 1.7 1.7 1.7 1.7 1.7 1.7
SIS EZFHAL T 1.6 1.6 1.6 1.6 1.6 1.6
AT Z LICDOWTALICES 10.3 102 102 10.2 9.9 5.7
EEFWOLTHHWZWwE S 13.8 13.6 13.6 13.4 12.6
HOMHITES, HEZD X!
Ho oA EEEO & L 7o T 30.6 29.1  21.7 14.9 10.2 9.3
%
3% 43 H R CREEL - R IR L
- 41.0 35.6
EHRBHE L L SR .
LTw3
BEEZEHFE L < 5o liEICE
R, 41.8 251 226
EoH (#) 53 5.3 5.3 53 5.1 4.9
o (BLERD 1.4 1.4 1.4 13 1.3 1.3
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2-12. Complete separation %482 LT \» 2 25 PR L = ERMLAT & 0 & 257 4 v 7 [T 71

Features Coefficient [95%CI] p-value
1 BUREPR IR -1.9538 [-4.5782, 0.813] 0.088

E B B 5 AE -0.3866 [-0.9228, 0.0852] 0.132

AnoEweHEXLFTE 2 0.3671 [-0.1645, 0.8387] 0.196

WEMGET 2720 D% &> T3 -0.4316 [-1.0334, 0.1791] 0.172

VYNl 2.3467 [-6.8305, 4.3721] 1.000

EES -0.7362 [-1.4088, -0.0851]  0.024*
FHICEZ R L T v 0.1308 [-0.6102, 0.944] 0.744

HFICHEEFHL Than 0.3473 [-0.1718, 0.7763] 0.200

WreHi-nEES -0.0146 [-0.2515, 0.2062] 0.892

EERD T L ICOWTARRICES -0.1109 [-0.3955, 0.2032] 0.384

EEBOLLTHOWZWEE) -0.3207 [-0.5967, 0.0181] 0.080

WOMHIZRE, WHEZDO XS CHSOAEEEED— 0.1359 [-0.1917, 0.4791] 0.480

WeroTn3

e HIE CEE - BEERALTw 23 0.0962 [-0.1585, 0.4653] 0.484

HEAHHRE L S WoOICHERL W3 0.5629 [0.1152, 0.9041] 0.008**
BHEZHEHRL L 5 WoRREICE > Tw 3 0.3889 [0.0432, 0.7361] 0.036*
oK (8 0.1443 [-0.0576, 0.3046] 0.184

o GRERD -0.143 [-0.4051, 0.1249] 0.264

*: p<0.05, **: p<0.01
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2-13. Complete separation i Z L T 3 A PR L 7@H o v ¥ 27 4 v 7 [IEE 7 L (filter

method & 7 /L)

Features Coefficient [95%CI] p-value
1 BYHELR v -1.6521 [-3.156,-0.149]  0.031 *
& I 0.0236 [-0.428, 0.475] 0.918
HooBweHEZILAETE 2 0.3568 [-0.061, 0.775] 0.094
BH3IBEREXTWV? -0.3519 [-1.218, 0.515] 0.426
HEEZEXBRWI ERED D -0.1046 [-1.037, 0.828] 0.826
SeAl - A2 7 H (AL T 2 A1) 0.5036 [-0.419, 1.426] 0.285
% AF 2.4334[0.054, 4.813] 0.045
HHCHE AR L Cuizwy () -0.0579 [-0.87, 0.754] 0.889
ek (HE) -0.051 [-0.614, 0.512] 0.859
R -0.0021 [-0.02, 0.016] 0.817
FICHERER L Twewy () 0.4002 [-0.063, 0.863] 0.09

i A HA e -0.0696 [-0.358, 0.219] 0.636
HOMTPEICOWTIEL T W2 -0.1294 [-0.482, 0.224] 0.472
AR TNTESIIITTR T bRV &S 0.0172 [-0.232, 0.267] 0.892
HrHiznEES -0.0008 [-0.237, 0.235] 0.995
WA D T LICOWVTARLICES -0.1252 [-0.356, 0.106] 0.288
EERMO L TH OV ERS -0.3371[-0.587,-0.087]  0.008**
HOMHITAS., WHEZOL S ICADOAEEED 0173 [-0.111, 0.457] 0.232
—EEmoTn3

g HE CEE - BEZR-H L Tw 5, 0.1169 [-0.168, 0.402] 0.421
A BHE L SWoBRICHERL w3 0.4599 [0.109, 0.811] 0.01*
BREZHEHR L 5 WO REICE > TWw 3 0.4914 [0.174, 0.808] 0.0027%%*
Lo () 0.0964 [-0.087, 0.28] 0.302
o GRERD -0.1624 [-0.406, 0.082] 0.192

*: p<0.05, **: p<0.01
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3-1. 77V r—va vt L =7 v — MHE-R
TR EH

- 4 H H[yyyy/mm/dd]

ORI %

RAL Tw 330w
- Bl IR D FLHE
7o L/1 FEEE/2 FHEEE/3 FHEEE/4-5 FE%E/6-8 TEAH/9 fEMELL |

- BOFE O
75 L /1 TESE 2 TSR3 TSE/4-5 T/ 6-8 THAH/9 R b

- WDFE DO
75 L /1 FESE 2 TSR3 TSE/4-5 T/ 6-8 THAH/9 R b

- BLETT O 3 o ffkE
7o U /1 FE%E/2 FEEE/3 Tk /4-5 fE%H/6 FEsE L b

DHEPI7 Fe 77 v 28R 10 [
AT I1~5 DO 5SEET (LF o772 b TEELAY 25TV TEEITLAY 3EBLLLEDH W
2RV 4ReHTITESL 5k HTIFE?B)

s FICoOWT, EiZ EOEFEREE L B DR WS HEZ LG TE 3
cEICOWT, BB E AWK TE S

CHY DRI BEAEREEL Y, FIALEZY LTV
cHEERRATERS

CEERL LT b LS
CERFAR L C 5L LTV

A CHERTANTEL, ot S H B
CEREEHRLCC VLo - TL 3
CEEMOD L ICOWTARICES

CERHET 2 0oL, ThELTWS (A, REIL Y X —RY)

RHAEH L HEH BRI O W T

cHKHOBEHZERLTF & W
+/H/H R OKIREI+ (EH) A ER
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Walking Double Support Percentage
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Walking Speed
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Walking Step Length
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Walking Asymmetry Percentage
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Walking Heart Rate Average
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Basal Energy Burned
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Distance Walking Running
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Walking Step Length
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Environmental Audio Exposure
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Exercise Time

Power Spectrum of Data with Peaks

00 o1 03 04 05

quency [1/month]

. JJLMJLLLLNJLJ

Index Frequency Power Period Significant
12 0.042 47.643 24.0 TRUE
25 0.083 32917 12.0 TRUE
37 0.125 21.408 8.00 TRUE
50 0.167 18.297 6.00 TRUE
111 0.375 16.714 2.67 TRUE
86 0.292 13.527 3.43 TRUE
98 0.333 12.654 3.00 TRUE
61 0.208 9.703 4.80 TRUE
123 0.417 9.560 2.40 TRUE
134 0.458 5.772 2.18 TRUE
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Resting Heart Rate

Power Spectrum of Data with Peaks

00 01 02

o5

Index Frequency Power Period Significant
25 0.083 5.624 12.0 TRUE
12 0.042 5.273 24.0 TRUE
37 0.125 4.874 8.00 TRUE
50 0.167 4.589 6.00 TRUE
62 0.208 4.151 4.80 TRUE
74 0.250 3.450 4.00 TRUE
87 0.292 3.134 3.43 TRUE
99 0.333 2.560 3.00 TRUE
112 0.375 2.252 2.67 TRUE
125 0.417 2.053 2.40 TRUE
Step Count
Z JL | R,
Index Frequency Power Period Significant
12 0.042 11.57 24.0 TRUE
36 0.125 6.761 8.00 TRUE
24 0.083 5.853 12.0 TRUE
60 0.208 3.888 4.80 TRUE
49 0.167 3.830 6.00 TRUE
72 0.250 2.778 4.00 TRUE
110 0.375 2.435 2.67 TRUE
85 0.292 2.355 3.43 TRUE
97 0.333 2.119 3.00 TRUE
134 0.458 1.825 2.18 TRUE

Oxygen Saturation
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Power Spectrum of Data with Peaks

Frequency [1/month]

05

Index Frequency Power Period Significant
12 0.042 3.019 24.0 TRUE
25 0.083 1.193 12.0 TRUE
86 0.292 0.952 3.43 TRUE
37 0.125 0.950 8.00 TRUE
111 0.375 0.893 2.67 TRUE
50 0.167 0.762 6.00 TRUE
135 0.458 0.647 2.18 TRUE
62 0.208 0.470 4.80 TRUE
98 0.333 0.385 3.00 TRUE
124 0.417 0.332 2.40 TRUE

Walking Heart Rate Average

Power Spectrum of Data with Peaks

2 1]

00 ] 02 03 04 05
Frequency [1/month]

Index Frequency Power Period Significant
25 0.083 9.319 12.0 TRUE
12 0.042 8.557 24.0 TRUE
37 0.125 7.945 8.00 TRUE
50 0.167 7.572 6.00 TRUE
62 0.208 6.884 4.80 TRUE
74 0.250 5.694 4.00 TRUE
87 0.292 5.231 3.43 TRUE
99 0.333 4.230 3.00 TRUE
112 0.375 3.674 2.67 TRUE
125 0.417 3.316 2.40 TRUE
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Walking Double Support Percentage

Power Spectrum of Data with Peaks

0o

o1

JiLkLl&JJ

Frequency [1/month]

05

Index Frequency Power Period Significant
12 0.042 10.82 24.0 TRUE
37 0.125 7.369 8.00 TRUE
25 0.083 6.833 12.0 TRUE
49 0.167 4.341 6.00 TRUE
61 0.208 4.193 4.80 TRUE
110 0.375 2.867 2.67 TRUE
85 0.292 2.778 3.43 TRUE
134 0.458 2.392 2.18 TRUE
72 0.250 2.155 4.00 TRUE
97 0.333 2.050 3.00 TRUE
Basal Energy Burned
Power Spectrum of Data with Peaks
2: J J I O N 1 R T T
Index Frequency Power Period Significant
12 0.042 105.4 24.0 TRUE
37 0.125 38.66 8.00 TRUE
25 0.083 26.86 12.0 TRUE
50 0.167 19.13 6.00 TRUE
62 0.208 18.19 4.80 TRUE
74 0.250 12.72 4.00 TRUE
87 0.292 11.98 3.43 TRUE
99 0.333 10.64 3.00 TRUE
124 0.417 10.01 2.40 TRUE
136 0.458 8.280 2.18 TRUE
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Walking Speed

Power Spectrum of Data with Peaks

250
200
150

H
<
100

-

o

00

J;LLELNM_IJ

Frequency [1/month)

05

Index Frequency Power Period Significant
12 0.042 246.6 24.0 TRUE
37 0.125 135.1 8.00 TRUE
25 0.083 85.39 12.0 TRUE
61 0.208 77.33 4.80 TRUE
49 0.167 63.42 6.00 TRUE
85 0.292 51.22 3.43 TRUE
110 0.375 45.86 2.67 TRUE
73 0.250 40.02 4.00 TRUE
97 0.333 37.81 3.00 TRUE
123 0.417 37.38 2.40 TRUE

Distance Walking Running

) Power Spectrum of Data with Peaks

| I e

Freauency [1/month)

Index Frequency Power Period Significant
12 0.042 7.786 24.0 TRUE
37 0.125 4.692 8.00 TRUE
25 0.083 3.967 12.0 TRUE
62 0.208 2.697 4.80 TRUE
50 0.167 2.693 6.00 TRUE
73 0.250 1.914 4.00 TRUE
109 0.375 1.699 2.67 TRUE
85 0.292 1.548 3.43 TRUE
97 0.333 1.452 3.00 TRUE
134 0.458 1.227 2.18 TRUE
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Flights Climbed

Power Spectrum of Data with Peaks

01

JJL A

Frequency [1/month]

03

04

05

Index Frequency Power Period Significant
12 0.042 28.15 24.0 TRUE
37 0.125 14.52 8.00 TRUE
25 0.083 9.295 12.0 TRUE
61 0.208 6.036 4.80 TRUE
109 0.375 6.013 2.67 TRUE
50 0.167 4.811 6.00 TRUE
86 0.292 4.632 3.43 TRUE
133 0.458 3.706 2.18 TRUE
97 0.333 2.778 3.00 TRUE
121 0.417 2.490 2.40 TRUE
Walking Step Length
Power Spectrum of Data with Peaks
S I I I N A AT,

o o o Frequency [1/month] 03 o o

Index Frequency Power Period Significant
12 0.042 3.763 24.0 TRUE
37 0.125 2.117 8.00 TRUE
25 0.083 1.422 12.0 TRUE
62 0.208 1.183 4.80 TRUE
50 0.167 1.031 6.00 TRUE
86 0.292 0.778 3.43 TRUE
110 0.375 0.715 2.67 TRUE
73 0.250 0.623 4.00 TRUE
97 0.333 0.600 3.00 TRUE
123 0.417 0.598 2.40 TRUE
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Stand Time

250

200

§ 150

100

Power Spectrum of Data with Peaks

|

00

o1

R O L A O

Frequency [1/month]

05

Index Frequency Power Period Significant
11 0.042 280.8 24.0 TRUE
36 0.125 157.0 8.00 TRUE
24 0.083 108.3 12.0 TRUE
61 0.208 77.16 4.80 TRUE
49 0.167 64.40 6.00 TRUE
85 0.292 60.26 3.43 TRUE
72 0.250 53.47 4.00 TRUE
108 0.375 48.83 2.67 TRUE
121 0.417 44.40 2.40 TRUE
133 0.458 44.37 2.18 TRUE
Environmental Audio Exposure
Power Spectrum of Data with Peaks
. J N I B R

o o o Frequency [1/month] o o o

Index Frequency Power Period Significant
12 0.042 92.16 24.0 TRUE

24 0.083 47.21 12.0 TRUE

36 0.125 32.89 8.00 TRUE

47 0.167 24.75 6.00 TRUE

59 0.208 20.18 4.80 TRUE

71 0.250 17.69 4.00 TRUE

83 0.292 14.80 3.43 TRUE

95 0.333 13.93 3.00 TRUE

108 0.375 13.32 2.67 TRUE

133 0.458 12.38 2.18 TRUE
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Heart Rate

8B 8 8 8 8 3

Power Spectrum of Data with Peaks

00

JJLLLLHJJ

Frequency [1/month]

o5

Index Frequency Power Period Significant
12 0.042 72.81 24.0 TRUE
25 0.083 39.10 12.0 TRUE
37 0.125 27.04 8.00 TRUE
50 0.167 19.30 6.00 TRUE
62 0.208 16.05 4.80 TRUE
74 0.250 12.57 4.00 TRUE
86 0.292 11.91 3.43 TRUE
98 0.333 11.74 3.00 TRUE
111 0.375 10.39 2.67 TRUE
124 0.417 10.04 2.40 TRUE
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4-1. Feature importance (Group CV model)
4-1-1.1ID1: & (&t&/EHT)
[Rolling] Environmental Audio Exposure (Std) e 507

[Rolling] Flights Climbed (Sum) 43.57
[Rolling] Oxygen Saturation (Sum) 40.80
[Rolling] Active Energy Burned (Std) 36.67
[Rolling] Environmental Audio Exposure (Max) 35.70
[Rolling] Walking Speed (Sum) ; 35.63
[Rolling] Heart Rate (Max) 19.63
[Rolling] Basal Energy Burned (Median) 18.87
[Rolling] Basal Energy Burned (Min) 17.87
[Rolling] Basal Energy Burned (Std) m— 15.37
[Rolling] Heart Rate Variability SDNN (Sum) - ————— 15.30
[Rolling] Stair Descent Speed (Sum) 14.97
Heart Rate (Median) E 14.93
[Rolling] Heart Rate (Min) 12.90
[Rolling] Heart Rate (Median) p——— .93
[Rolling] Heart Rate (Sum) j—— ———— 9.77
[Rolling] Stair Ascent Speed (Sum) T ——— .50
[Rolling] Environmental Audio Exposure (Mean) j——— 8.63
[Rolling] Basal Energy Burned (Max) 8.50
[Lag12] Distance Walking Running (Median) E7.87
[Rolling] Active Energy Burned (Max) 7.33
Heart Rate (Mean) e 6.93
[Lag6] Basal Energy Burned (Min) ——— 6.90
[Rolling] Active Energy Burned (Min) —— 6.20
[Rolling] Basal Energy Burned (Mean) = 6.03
Heart Rate (Min) 5.77
[Rolling] Exercise Time (Sum) 5.10
[Lag12] Active Energy Burned (Std) 4.37
[Rolling] Environmental Audio Exposure (Min) 4.33
[Lag12] Active Energy Bumed (Min) 3.93
[Lag12] Basal Energy Burned (Median) 3.83
[Rolling] Heart Rate (Mean) 3.73
[Lag12] Step Count (Std) 3.47
[Rolling] Heart Rate (Std) 3.33
Distance Walking Running (Std) 3.13
[Rolling] Active Energy Burned (Median) 3.03
[Rolling] Stand Time (Sum) 2.97
[Lag12] Environmental Audio Exposure (Max) 2.73
[Lag12] Heart Rate (Max) 257
Step Count (Std) 2.53
Heart Rate (Max) 2.40
Heart Rate (Sum) 2.40
[Rolling] Environmental Audio Exposure (Sum) 2.37
[Lag12] Heart Rate (Min) 2.33
[Lag6] Heart Rate (Std) 2.33
[Rolling] Environmental Audio Exposure (Median) 2.30
[Lag6] Basal Energy Burned (Std) 2.23
[Lag12] Step Count (Median) 2.23
Active Energy Burned (Min) 2.10
Heart Rate (Std) 2.10
0.00 10.00 20.00 30.00 40.00 50.00

Feature Importance

[Rolling]: rolling f#{# &, SDNN: standard deviation of all normal to normal R-R (NN) intervals, [Lag6]:
Z 7R E (Lag=6h), [Lagl2]: 7 ZF##&E (Lag= 12 h), Std: standard deviation
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4-1-2.1D2: ¥ (&%)

[Rolling] Environmental Audio Exposure (Sum)
[Rolling] Exercise Time (Sum)

[Rolling] Stair Ascent Speed (Sum)

[Rolling] Basal Energy Burned (Median)
[Rolling] Step Count (Sum)

[Rolling] Stand Time (Sum)

[Rolling] Oxygen Saturation (Sum)

[Rolling] Basal Energy Burned (Std)

[Rolling] Stair Descent Speed (Sum)

[Rolling] Heart Rate (Sum)

[Rolling] Basal Energy Burned (Mean

[Rolling] Distance Walking Running (Sum
[Lag6] Environmental Audio Exposure (Min)
[Rolling] Walking Asymmetry Percentage (Sum)
[Rolling] Basal Energy Burned (Min)

Heart Rate (Std)

[Rolling] Heart Rate Variability (SDNN, Sum)
[Lag6] Active Energy Burned (Median)

[Lag6] Walking Speed (Min

Distance Walking Running (Min)

[Rolling] Active Energy Burned (Sum

[Rolling] Basal Energy Burned (Sum

Heart Rate (Mean)
)

)
)

)
)
)
Heart Rate (Min)

Heart Rate (Max)

[Lag6] Stand Time (Median)

Active Energy Burned (Min)

[Rolling] Basal Energy Burned (Max)

[Rolling] Flights Climbed (Sum

Walking Speed (Min)

Environmental Audio Exposure (Min)

[Lag12] Oxygen Saturation (Min)

[Lag12] Stand Time (Min)

Basal Energy Burned (Min)

[Lag6] Active Energy Burned (Min)

[Lag12] Environmental Audio Exposure (Min)
[Lag12] Environmental Audio Exposure (Median)
[Lag6] Walking Speed (Mean)

Environmental Audio Exposure (Mean)

Active Energy Bumed (Max)

Heart Rate (Sum)

Basal Energy Burned (Std)

[Lag6] Stand Time (Mean)

[Lag6] Walking Speed (Max)

[Lag6] Heart Rate (Std)
[Lag6] Distance Walking Running (Std)
[Lag12] Heart Rate (Std)
Stand Time (Mean)
[Lag12] Heart Rate (Mean)
[Lag6] Basal Energy Burned (Mean)

0.00

59.53
53.27
37.97
27.23
25.43
23.50
22.30
22.00
20.27
17.77
17.73
17.33
14.07
12.67
10.40
9.77
8.47
8.03
7,57
5.80
5.60
5.00
4.90
4.47
4.47
4.23
4.13
4.13
4.13
4.10
3.80
3.70
3.57
3.53
3.43
3.33
3.30
3.23
3.10
297
2.87
2.63
2.63
2.60
2.53
2.50
2.47
2.40
2.30
223

10.00 20.00 30.00 40.00 50.00 60.00
Feature Importance

70.00

[Rolling]: rolling f#{# &, SDNN: standard deviation of all normal to normal R-R (NN) intervals, [Lag6]:
Z 7R E (Lag=6h), [Lagl2]: 7 ZFf#&E (Lag= 12 h), Std: standard deviation
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4-1-3.1D3: & (&%)

[Rolling] Walking Speed (Sum) 20.47
[Rolling] Walking Asymmetry Percentage (Sum) 17.53
[Lag6] Basal Energy Burned (Max)
[Rolling] Basal Energy Burned (Std)
[Rolling] Basal Energy Burned (Min) 12.47
[Rolling] Heart Rate Variability (SDNN, Sum) 12.27
[Rolling] Heart Rate (Sum) 11.83
[Rolling] Flights Climbed (Sum 11.33
[Rolling] Stand Time (Sum 10.97
Walking Speed (
[Lag12] Active Energy Burned (Max
[Lag6] Basal Energy Burned (Min) 6.80
) 6.40
) 5.40
517
)

14.43
12.77

9.23
8.53

)
)
Max)
)
[Rolling] Exercise Time (Sum|
[Lag6] Basal Energy Buned (Median
[Rolling] Basal Energy Burned (Median)
Basal Energy Burned (Std 4.57
Distance Walking Running (Min) 4.47
[Rolling] Distance Walking Running (Sum) 4.27
[Rolling] Step Count (Sum 3.83
[Lag12] Basal Energy Burned (Max 3.60
[Lag6] Basal Energy Burned (Mean) 297
[Lag6] Heart Rate (Mean) 2.60
Heart Rate (Std) 2.43
[Rolling] Basal Energy Burned (Max) 2.23
[Lag12] Active Energy Burned (Std) 2.20
)
)
)

)
)

[Lag6] Heart Rate (Median 2.00
[Lag12] Active Energy Burned (Mean 1.80
Basal Energy Burned (Max 1.47
1.47
1.43
1.33
1.27
1.23
1.20
117
1.10
Step Count (Max; 1.10
[Lag12] Heart Rate (Max 1.10

[Lag12] Basal Energy Burned (Std)
)
)
)
)
)
)
)
)
)

[Lag6] Active Energy Burned (Median) 0.87
)
)
)
)
)
)
)
)
)
)
)

Walking Speed (Mean

[Lag6] Basal Energy Burned (Std
Basal Energy Burned (Mean

Active Energy Burned (Min

[Lag12] Basal Energy Burned (Mean
[Rolling] Basal Energy Burned (Mean
Step Count (Min

0.83

0.83
0.70
0.70
0.67
0.67
0.63
0.60
0.57
0.50

Heart Rate (Mean

[Lag12] Basal Energy Burned (Median
Heart Rate (Min

[Rolling] Basal Energy Burned (Sum
[Lag12] Basal Energy Burned (Min
[Rolling] Heart Rate (Min

Walking Speed (Min

[Lag12] Heart Rate (Std

Heart Rate (Max

Distance Walking Running (Max
[Lag12] Heart Rate (Sum

0.50

0.00 5.00 10.00 15.00 20.00 25.00
Feature Importance

[Rolling]: rolling f#{# &, SDNN: standard deviation of all normal to normal R-R (NN) intervals, [Lag6]:
Z 7R E (Lag=6h), [Lagl2]: 7 ZFf#&E (Lag= 12 h), Std: standard deviation
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4-2. Feature importance (non-Rolling feature model)

4-2-1.1ID1: 4 (&% /EERD)

Heart Rate (Sum)
[Lag6] Heart Rate (Sum)
Heart Rate (Std)
Stand Time (Min)
Heart Rate (Median)
Environmental Audio Exposure (Min)
[Lag6] Environmental Audio Exposure (Max)
[Lag6] Environmental Audio Exposure (Std)
Environmental Audio Exposure (Std)
[Lag12] Environmental Audio Exposure (Min)
[Lag6] Basal Energy Burned (Min)
Heart Rate (Max)
[Lag12] Basal Energy Burned (Median)
[Lag12] Distance Walking Running (Median)
[Lag12] Heart Rate (Max)
Heart Rate (Min)
[Lag12] Step Count (Min
[Lag6] Basal Energy Burned (Max)
[Lag6] Distance Walking Running (Median)
[Lag12] Heart Rate (Sum
Step Count (Std)
[Lag12] Basal Energy Burned (Std)
[Lag6] Heart Rate (Min)
Distance Walking Running (Median
Distance Walking Running (Std
[Lag6] Distance Walking Running (Min)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

n

I
n

)
)
)
)
Environmental Audio Exposure (Mean)
Environmental Audio Exposure (Sum
Basal Energy Burned (Std
[Lag12] Distance Walking Running (Mean
Step Count (Min)
[Lag6] Basal Energy Burned (Median
[Lag6] Environmental Audio Exposure (Min
Environmental Audio Exposure (Median)
[Lag6] Walking Speed (Max
[Lag12] Stand Time (Std)
[Lag12] Active Energy Burned (Std
[Lag12] Oxygen Saturation (Mean
[Lag12] Heart Rate (Min
[Lag6] Stand Time (Std
[Lag6] Active Energy Burned (Min
[Lag6] Step Count (Median
[Lag6] Heart Rate (Mean
[Lag12] Exercise Time (Min
)
)

Distance Walking Running (Mean

Distance Walking Running (Min)

[Lag6] Environmental Audio Exposure (Median
Active Energy Burned (Max

Environmental Audio Exposure (Max

[Lag12] Active Energy Burned (Median

27.21
16.17
15.49
14.99
14.79
14.41
13.58
13.53
13.24
12.37
12.16
11.65
11.49
10.92
10.14
9.76
9.18
8,74
8.63
8.51
8.26
7.75
7.00
6.82
6.73
6.61
6.49
6.48
6.44
6.39
6.38
6.23
5.31
5.30
5.21
5.06
5.03
4.87
4.82
4.45
4.42
4.37
4.26
4.23
3.99
3.96
377
3.56
3.41
5 10 15 20 25 30

Feature Importance

33.15

35

[Rolling]: rolling f#{# &, SDNN: standard deviation of all normal to normal R-R (NN) intervals, [Lag6]:
Z 7R E (Lag=6h), [Lagl2]: 7 ZFf#&E (Lag= 12 h), Std: standard deviation
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4-2-2.1D2: 4 (&%)

Heart Rate (Std)

[Lag6] Environmental Audio Exposure (Min)
Walking Speed (Min)

[Lag12] Heart Rate (Min)

[Lag6] Distance Walking Running (Min)
[Lag6] Active Energy Burned (Min)

[Lag6] Active Energy Burned (Median)
[Lag6] Stand Time (Std

[Lag6] Stand Time (Median

[Lag12] Heart Rate (Max

Min
Min

)

)

)
Distance Walking Running (Min)
Heart Rate (Min)

[Lag12] Heart Rate (Std)
[Lag6] Step Count (Min)
Basal Energy Burned (Min)
[Lag6] Stand Time (Mean)

Flights Climbed (Std)

Basal Energy Burned (Std)

Active Energy Burmned (Min)

[Lag6] Environmental Audio Exposure (Std)
[Lag6] Walking Speed (Median)

[Lag12] Stand Time (Min)

Heart Rate (Median)

[Lag6] Basal Energy Burned (Min)

[Lag12] Basal Energy Burned (Median)
[Lag6] Basal Energy Burned (Max)

[Lag12] Heart Rate (Mean)

Environmental Audio Exposure (Median)
[Lag6] Walking Speed (Max)

Environmental Audio Exposure (Min)

Stand Time (Mean)

Step Count (Min)

Heart Rate (Sum)

Active Energy Bured (Max)

[Lag12] Environmental Audio Exposure (Sum)
Basal Energy Burned (Mean)

Heart Rate (Max)

[Lag6] Heart Rate (Min)

Environmental Audio Exposure (Std)

)
)
)
)
)
)
)
)
)
)
)

in

Active Energy Burned (Sum

Stand Time (Median

[Lag6] Distance Walking Running (Std
Distance Walking Running (Median
Basal Energy Burned (Sum

[Lag12] Environmental Audio Exposure (Median
[Lag6] Walking Speed (Min

Active Energy Burned (Std

[Lag12] Basal Energy Burned (Min
[Lag6] Basal Energy Burned (Std
[Lag6] Exercise Time (Mean

0.00

20.94
20.56
19.98
18.02
15.20
15.01
13.53
13.07
12.62
1213
11.83
11.37
11.33
11.21
10.83
10.82
10.79
10.44
9.57
9.44
9.1
8.70
8.33
8.31
8.28
8.16
8.1
7.81
7.63
7.1
7.04
6.97
6.16
6.07
6.04
6.00
5.92
5.56
5.51
4.81
4.48
4.40
4.39
4.38
4.36
4.32
4.28
4.20
4,16
3.94
5.00 10.00 15.00 20.00

Feature Importance

25.00

[Rolling]: rolling f#{# &, SDNN: standard deviation of all normal to normal R-R (NN) intervals, [Lag6]:
Z 7R E (Lag=6h), [Lagl2]: 7 ZFf#&E (Lag= 12 h), Std: standard deviation
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4-2-3.1D3: & (&%)

Distance Walking Running (Min)
[Lag6] Basal Energy Burned (Max)
[Lag6] Basal Energy Burned (Min)

Basal Energy Burned (Std)
Walking Speed (Max)

Basal Energy Burned (Min)
[Lag12] Basal Energy Burned (Max)
Heart Rate (Median)

Step Count (Min)

Exercise Time (Mean)

[Lag12] Heart Rate (Sum)

Heart Rate (Mean)

Heart Rate (Std)

Basal Energy Burned (Median)
[Lag6] Basal Energy Burned (Mean)
[Lag6] Heart Rate (Median)
Distance Walking Running (Max)
[Lag12] Basal Energy Burned (Std)

[Lag12] Active Energy Burned (Max)

[Lag6] Basal Energy Buned (Median)

[Lag12] Basal Energy Burned (Mean)
Distance Walking Running (Median)
Distance Walking Running (Mean)
Active Energy Burned (Min)

[Lag6] Basal Energy Burned (Std)
Basal Energy Burned (Max)

Heart Rate (Max)

Step Count (Median

[Lag6] Heart Rate (Sum

[Lag6] Active Energy Burned (Min
Step Count (Max;

Active Energy Burned (Max

Stand Time (Std

[Lag12] Basal Energy Burned (Median
Stand Time (Median

Active Energy Burned (Median
[Lag6] Heart Rate (Mean

Step Count (Std

)
)
)
)
)

)
)
)
)
)
)
Walking Speed (Mean)

Walking Speed (Median)

Distance Walking Running (Sum)
Active Energy Burned (Std)

Active Energy Burned (Mean)

Basal Energy Burned (Mean)

Heart Rate (Min)

Heart Rate (Sum)

[Lag6] Active Energy Burned (Median)
Exercise Time (Min)

[Lag12] Basal Energy Burned (Min)
[Lag12] Active Energy Burned (Std)

3.3
3.2
2.8
25
25
25
25
2.4
21
21
1.9
1.8
1.8
1.5
1.5
1.5
1.3
1.2
1.2
11
11
11
11
11
1.0
1.0
1.0

5.6
5.6
5.3
5.3
5.0
4.9
4.7
4.6
4.5
4.5
4.3
4.2

5.0

21.3
17.4
14.7
12.0
115
10.3
9.9
9.7
9.3
72
71
10.0 15.0 20.0

Feature Importance

25.0

[Rolling]: rolling f#{# &, SDNN: standard deviation of all normal to normal R-R (NN) intervals, [Lag6]:
Z 7R E (Lag=6h), [Lagl2]: 7 ZFf#&E (Lag= 12 h), Std: standard deviation
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