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T 63 ik (OB A 1E W W IR 2 A 950 5% 1d 32 fii ik ) THY, M H 2L T\ 523 #i it T

DIEFERFE NE STORWEEIZE LMD 50 ik Thot-. FOMOBE B L TEEMNE

SO b MR, JAMES, M AR AR a i fo ST W LRI A LT R AN & 4 i Th o7z

2-2. [B]18 ¥ #i 3% ] 2 (Table. 1)

M 25 3 % T B LT B A B R S 1 R L B LA L A AL 300 B

1L 164 fii 3% (72.9 %) Tho7-. *>ba MW i gk b @ IR LT, @i 22 A +52¢0FH

HAMEZEZRWICE LS/ 2 UH LM E LB i g% 13 70 fi st (42.7 %) Tholz. 55 24

§ T A P OB PR & ]2 L, B AV IS A BT AR Ll LM R 12 R

SR - N T Y SS1 RRY Y/ R b BV o [E1 [ O T S/ AN T SR - B T L G4
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AN —SNTWLHREBIE LT fR L 3 sk, TOMOBHIX 2 ik Tho7z. — 7,

L ASZAOAF A ZTUFE R LR, &< TRV ERNE Lz Bl 18 B 6 5313 89 Jii i

(54.2 ) THoT=. 76, 4l fisk N OB LEH L, ZFEE ML ELS M CE b

TN ZE UGk % 13 i ik, B ASNAOEED DL WERIE Uik IiE 11 ik, 1F

WAR R LTWDERIE LIz i 25 9 fi ik, 80 BE 23 Zp s &lal 2 U7 i 13 5 il ik, wc

AR WEE B Ui ik 13 4 i ik Tholz.

BAEEEANAZZHNFICHEL T L AMEH R EOEREHEICEHELTO, 5% OHE# X

D W BN DWW T, [BIE W) B & 4 s (223 fi gk ) Do, 128 i g% (57.4%) 23 4 B PEZ K U

e EIA LT,

2-3. SMEH]/IEE B R E TOME FHI B (Table.2)

R0 A B I SR LTS ek (B0rE #1:259 i 5%, (Bl 18 #1164 Jii 5% ) &2 %t 512

B/ R Bl A B (A 19 gk, RIE: 5 ) IIBRAL T X2 MELAITLZ. @ SR

A 2h B o 8] 18 B it 5% 1k ] 18 W e ER 70 it 5% (44.0%) T, A VEHIbE X 153 5% (63.8%) K0
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BT 2o 72(P<0.01). “RIEWERE B COBEBERZEDEEOE S IOV T, K#E fAE

B CIR A M W e E% 57.9%, B8 W fE B 36.1% (P<0.01), HuJ5 #5 i Al = % B T, A

Jiti 5% 59.9%, [0 18 B fi 5% 47.9% (P=0.07), @ Bf M5k Y £ 9% BB Cid Ak 81 f 5% 59.1%, [B11E

i 2% 33.3%(P=0.19) Th - 7-.

3. SRR/ B 1 B e R B M AR L D #5 (Table. 3)

IL

B ANREE AL TSR R R 05b, HEZBELEEEICHLTORNISTEET

RUMZ /B 2 L TWALREIZE UG0S 77(29.7%), #H#E S22 H LW nWeE & L

fii B 1 153 i @3¢ (59.1%) Tho7e. — 77, EHFEARZE AL TOWDEEHIfE s & 1 i bl &

HELTWDREIE & 0ob, MEWIK, 2000 ELOFEEEICHONT, NAEZRWITH

HALTWS /2 HLTWAERIZ L7-al 18 8 bl 5% 134 % 91 Jiti 3% (55.5%), 81 Jii i (49.4%),

o w2 A CH T E N A AF I E AR e /9B e RFIZ R WIS/ B 2 & U5 & a1 2K U7 i i 13

K 2 56 i 3% (34.2%), 40 Hi 2% (24.4%), B HE SZEfE L TR WIE R IR, 2200 E L

DEIENZHOWTHHE AN ADOM BN 2R CD LA Ui ik 134 30 fiti 5 (18.3%), 24 fii gk T

BHo72(14.6%).
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4, BRI T HHI R (Table.4)

HEE N2 LTS A

DHL, HfE XA
1T 139 fi 2% (53.7 Wkt L, T H N fF T

g 15 B DN B AN AR I 2 By el 7}

W E R B L2k 81 bl 5% 13 88 i 3%
(34.0 %), RETHHHEHNODLERE LA MEW sk X 31 i

ARTHHHALLT, #HEB DN &

A DL

AN

(12.0 %) TH-o7-(Table.2)
3 H % DR IF 0N €
2R FRICETAEREE TV

M 3 (e AT L7 7 B
N2 LT D S e R

GRJARE
%1 i i
5 SR

PLELEEL CWAERIZELZEE R ER DI D,
T E ORI E ST EEI U e BRI 52 Mgk (31.7 W)k L, A N LE
W2 WEE] & U= i 3% 1% 45 i 5%

%(27.4%), R T2 H XL EEE LG
(22.6 %) TH o7z

Oz,

MR I 37 M X
ARTHHEHALLT, BREAERKEZZ DAL T REZE TN

i

e/ B - F R BB R DL E
[ 1 490 Hti &

AR IR IR, DT E Lo #E |

=u

CELCERILAEES
HLTWSHEEZE L= M 3 %1%, [
(90.0 %), 356 fi

JiINS

FILTWaH LT KK
(422 M ) DH>H 4 % 380 fiti 5%

7% (84.4 %), 309 figk (73.3%) Th-o/=(Table 4) . Fiz, BHF, FRIZH K

B BRIk B RE PR B DR R, TR O RGA 4547 —bFargrrMionT
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EHIEFLTND, EWeWEF L TWDHEEIZ Uz @k ] 5% 134 %~ 400 fiti 5% (94.8%), 381

i 5% (90.2 %) THo7o. ZNHDEIFRIZBEOEEASAOMFEHOFED 2 M OLLKIZEH

WTHLHA LA B EZZ2RB Do 7-(Table.5).

B 7 —MIBE LT, BERIKBLOD DT ELOEFEG &, TR0 #E IR

COWTIRRF LA LTS, KEEHLTODER % L7z E #5534 % 207 i 3

(92.9 %), 197 Jii 7% (88.4 %) THo7=. BEH - FIEITHH THH IKEE, & K K& RE K E O

Ji, THOICICHALTIFAATR>TWD, 1ZIFTRoTWD LR & L7z 18 ] i 5% 134

214 i 5% (95.9 %), 211 fE 3% (94.6 %) TdH->7=(Table.6).

[&2]

1. A Bt 52 6] % fi 3% OB &

A ZE TIT 2 ME I 5 I3 &2 1 2 2 R E PSC kR LLT-. PSC 38 E STV R U il 7%

IZBWTHHRIE 7T HUHNDOMZEF 22 L TWDARBMHEIEHLIbDOD, IEHFILZ<0 ZRE

2 PSC 3 TALENTED, JAE 2 O 2 EF1X PSCIZEHN SN HE THHZ

EBIT] , MRA E O A R IEFIE PSC TIMEENTWDALDOEHEHI SN, £7-4 PSC

DK EEMST —FX—ATHAELLERIZ, 1000 FKREL EOfEEE 2 29 fiz% (3.0%)
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400-999 K% 437 fii 5% (45.5%), 200-399 IK % 128 fii 5% (30.3%), 199 K LL T I% 78 fifi 5%

(18.5%)THY, WA 7L D al & fiii i L[F A& OF| & TH-72[8].

EfiaT —AXR—2ATOMRBTIL, BEBIACIT — a5 a2H 250 % I1T4E 1538

i B THY, K8 HPARFMEN R THLHEMIAEDT —a WM = BT 8 5 (CJ8 LT

WHEEB LN, BIEMIANCVRE A TR OW KRB EZEMS T —FX—ATH AL

72BR1Z, 1000 FREL E ol % 23 3 i 5% (0.2% ) , 400-999 K 1% 98 Jiti #% (6.4%), 200-399 FK I

423 Mi 3% (27.5%), 199 JKLL FiX 1014 Mi 3% (65.9% ) THV, KA CTH X 2% 7~ 018 B M 3%

DI K D53 Afi LR AR Tho72[8]. L EXY, AFH& CTRIZE Lo k8, 18018 1 hi i o

B REBRNANATRIHFEELRNEE 2 7-.

2. HENSZDOB IR

2-1. 2HH, RIEHAKERE COESE

SR B B ISR W TR E B S A0 F A E, Ol R E SRR S Ay, [RHE ) i Bk TidoE

BEARS2OF AMEZRB ULV N Z B a2 b TWe, Eie, @ ANAZ AL TRVt &

OEEITKRI L, BEMEZECRNERIE LR S EE Y T4 b0, 2t g LE1E #

Tor—FTHMMEICETOEMRNAE NS T R/2570 - BICHBITINETEIHL05, Bt

W L1 ] THEHE AR IO RPTEBEL THD A AR RS,
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BEsR ClIEHE ANZEM WD TORME WM ISR T D/ERE A AL, 2 <O M2 diE

Bl 2 B ME B B 3 T A NBNDEITe b A AR A S TWAHI9]IM10]. [B] 15 i fi

RO T, EEANRDOME ISV EIE R R N0 ALY T = a2 KO B RE Bl 15 28

W ENDR THLR1L] , [BE B fi i 2O Ao B i i Eod #E ICER L Tl ~ 20 f

MY T2 EFTZ L. ARIOMEENECTE-RELT, BEF . FZBEO-STHE mRLR

B BRF 2 5L 96 & 7 [o] 16 0] 3% 23 0 B &9 D0 i 2l B SRV E ATV RN T L, iRV

BFEMEMAEELREOM XL ELZSZRLTWLILNHER SN LL, T TR EEANES

CANF TR EZEENZOFAMEELTHT HEEH X bHY, i AH B 2OV TEME

B, a1 W Ak [ CAH R AL TA ISR BT SDHS. £, i EICH H N

ZREALTHEbOD, 2016 4 D72 5 B o & RF (2 J800E 52 0 Gt 2 BURE 23 BE IR (S

IRolo 2R, i 7 B AR 2 7o S 72V B 0 it R C I M e % B2 R BN B SR E R AT &

IRl Z LI XD EHE S A Ik Lo B -0 G A T2 A ReE &5 L Ll A By 13

W NRAZE AL TWRNSOD, il EICHEE AR WTH LIRS, 118 ] H oE #

PWHAETE SN TOWLHE FE T 25200 L. il ics &rk 5 i 5 10 54 (2 (8] 17 ) i

(ZHR e LIZIE BIIC R W TY, il 2728 D& OFIE O 52 8 TRIE M i & 2B T2 e )T —

varBlE N ENS A REMELE b= [12].

21



2 E R COMATICBNTY, #EEASASOFDEICH L THREOME R THo7Tz, 2k

ERRE G ERMAE, BEAEAETFTEOR LRI, REFHFLREAEINRFMELEESND

can13], AENE— MM RERICE ST O A D, ANAFEEICIORE AR,

HTE A, B IS L, —RICKRE R TIIA R EENELS, BEDREX 2

THEOOBEERENE VOIS L, BT TIE A 0B ENMESEOR 8N E<

57, ERARHNCHIE ENDL EHE M SO [14], 28 h g 200G G 25

TG TI R oz,

2-2. B/ EIE R EHR CHEF R EOEE

WO E EFTHEEE AN AL TWD L& Lo s 12 a8, BE B EbIcdhEThH

D, MEEF W ME R LB T L T E#E AR+ S ICH WL TR WER SRS,

— R &L #5300 b i, RF IS0 o IR ) i Rk, B4 B B L b LR @ Ak A £ <

IR L LD TDI1ED, BEAPLEEN ~BE OATEITE# A GIL R T5700 = 8 &R

BB LR PRICHEELRD[9]. Lo T, MAEFICZEICHILIZANEAEZ

L7 20T+ oG HMILAENH LW REMENHD. £7-, H#E SR U THEE

SO0 8 3 D12 B R AT L7 BE B A, 00 B B US o\ e R MG R 2 D e S 7 B T

WLEEEZBND.

2-3. BB -RIELOEHE RN
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BERN, i, tERERLOERL A OIREBIZOWT, MW e, B4 W xR

n

I

DT RAFLOMEE NS b o, S 3 TIEE#E S0 A i 3RS B s
COMEITR DL, FEBICEWTEINLDE R A ITE L THEHE 226 AL TR,
VEMZECLWER PSR Thole. BEF -FRLOFRILAF I L TOELE ~2DH H
WEARLEZRE TRV N E P ZRICBILEE, FE~OBEBEASZAOF H2ELLT, K
KPR RIENOIEEETOIRFIIBEZERL, BFE ~OW A Z@E KL T8 035509]. Ak
A TCIRE SN2 OF IO T EE, FIREOE WAL A 2R 4 &R & U7 &R

N, HENZOFBICIOTERES OBMBA 7RIV 23 R~z [15].

2-4. RIHFFEROB R

AKHFTE TIHAEBR B ESLT U b L0 72 8RB R ECHM R B s, BF, FIK

MOEDHEBMTOFMIZOVWTIERELZLTELT, AR IS DIERZZ O HE

DB TH D, FloildE g S2ON F Xk fHE CR D70, 2H, BEYELICH &

EOmWHI G DL ZENHE R SN D720, Bl 2 O mWHH O #E # X2 ZF 2T HILT,

HAEEROHMBOEEDE Z&mOLILNTELHAREENRDS.

[ % ]

A Bl#E S 2OM B RICHOWTIH A L. SEH, BI1E W] fE 5 < 8oE 8 S22k 3

LG RTEREL TV ey, B ASA~ORL AR B 282k A CHRHBELEEZRDOLHILT,
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BEEASZOAF FMED W LT REME RS, RERIS, S rES, B8 8 s M Cxb i, A

TAVERWEREEE M RIAT o TWAHHIEGHY, 25 Il TRV #7200 2 H 4 ~ D A

WIRZINTWB[9]. EHIHER DO HE #E AL 4 D )5 %K LT, Information and

Communication Technology Z/H W TH B EHE2E OI-EF+HINVT EOZEFHRELD W

NTHEME, MVAALMEE LD TR R TV AT AR EREHE 2T L0

B, & KD EDHNTWDHIL6I[17]. ThBITN 2 EH#E BLOZD ) R m L2 427 fE

PERHY, 5%, MHERFBHEELE OLIORLIEREEHE DL EIIRDLEEZEZILND. KT

2020 £F 10 H T E S8 BR 25 09 b R HE U BL A BE il TIE, M e R A AR o0 SE B ) 1S

SME DA E W e ONHE 5 1 £ TR IR OB RE /3 (b, i 5 IS DA 20, AT 3l R IR 25 b 3k o

FH IS U E R MR O E 2D THLZEARENTHY[18] , EREEM TONHE

WIEFIERELRT —~LEZILND .
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Table.2 2fEHA,

[EI1E Hi % 8 C OB A FHBEOEIE

SV B8 451 P i
2k N=259 N=164
153 (59.1) 70 (42.7) <0.01
ZIRERE
RAHR T N=95 N=61
55 (57.9) 22 (36.1) <0.01
i1 7 # A N=142 N=94
85 (59.9) 45 (47.9) 0. 07
108 R Mg 7Y N=22 N=9
13 (59.1) 3 (33.3) 0.19
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Table.3 SMHA/E4E 5 3% LAHERFHIRERR LD

AP T L — b GEHE S X B LT B N=259 Hisk) MY DT E
Q. HEEREZ LEBFICHL, PV OEE TEERZAZFEH L THET L, (EEEZT)
HEE S22 RWICHEHA LTV 5 19 (7.3)
HEE 2 ZRFAHEH LTV A 58 (22.4)
HHEE S Z A L CuZan 153 (59. 1)
BEBHEEOFIE, 7Ly haEMALTND 24 (9.3)
AN /REE . 21 (8.1)
§§§£§7/7~1~ (EBEARXFEHLTWS 1 sl EEEET 5 — S S
%‘Jﬁﬂi fisx (MEE NRERR/NTEEANETER) & ORDEEICES 5
IQE.I jg&%m@%mm%& & B EE R THEE LB B ORZEE IOV T (K
INA T RWIZEHA L TWAD 43 (26.2) 37 (22.6)
NAZRE2ERH LTS 48 (29.3) 44 (26.8)
INAEFEH LT 720 60 (36.6) 72 (43.9)
BEHEFEOTIE, "7y MEEAAL TN 4 (2.4) 3 (1.8)
Zfth 4 (2.4) 1 (0.6)
RH/REE 8 (4.8) 11 (6.7)
Q. AEDE. FW2EEC D AR CRITENTEERAOF A ZERFICR CZZ L 1XH D 5,
KZHRAMEZKL 5 16 (9.8) 9 (5.5)
Fpe HFHMZRET 5 40 (24.4) 31 (18.9)
FHUZERET 720 64 (39.0) 71 (43.3)
2 ET RN 31 (18.9) 35 (21.3)
RE/REE 13 (7.9) 18 (11.0)
Q. HBERZAOFERZIT> TORWERRK & OEREE IR L T, EEXROLEREZRTETH
HEE L TV D T T OMRRIIERY & EiE X THEEE L T D 8 (4.9) 10 (6.1)
VB AR T D 30 (18.3) 24 (14.6)
WEEMEZ T 720 100 (61.0) 105 (64.0)
NV NEIR-S 26 (23.8) 25 (15.2)
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Table.4 HE¥E/ SRR HHIR

Lk (N=259) [E153) (N=164)

Q. JRZEr HUgGEEE S X B RCIERIEH Y 95, (EEEE )

BRI O O RE AL R 139 (53.7) 52 (31.7)

HAMZ NIz W 88 (34.0) 45 (27.4)

RETHHEENRD D 31 (12.0) 37 (22.6)

A A R B HE /S X B ] L TR O Thay B 780 1(0.4) 10 (6.1)

Nl SEIR=S 10 (3.9) 27 (16.5)
N(%)
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Table5 SWEHIMRRICRIT DHBE. BEFRE & OEERI
Stk BB SR BB SR
= % H Ak P-value
(N=422) (N=259)) (N=158)
Q. EREH. THINAMEORIIZ OV THEE L FHIEE L THOET D,
QEEHMR(EER Y N Y F— a VIRK/MHUKAIE 7 7IRK) & DIh
HEAF LTS 182 (43.1) 107 (41.3) 74 (46.8) 0.24
AV AL = Sl PR QAP 198 (46.9) 129 (49.8) 68 (43.0)
FIFHA TE TV AN 24 (5.7) 15 (5.8) 8(5.1)
ELHEFTE TN 5(1.2) 1(0.4) 4(2.5)
AN A A 13(3.1) 72.7) 4 (2.5)
QIERRIRIR & DI (EBHRBIRIREEBTH])
A LTS 145 (34.4) 88 (34.0) 56 (35.4) 0.17
EnicndEF LTW S 211 (50.0) 126 (48.7) 85 (53.8)
FFHEAETE TV RN 45 (10.7) 34 (13.1) 10 (6.3)
ELHEFTE TN 7(1.7) 3(1.2) 4(2.5)
ALK EE 14 (3.3) 8 (3.1) 3(1.9)
QAR IR & DI (EBEE EBEH))
2flF LTS 96 (22.8) 54 (20.9) 41 (26.0) 0.49
EnizndEF LTV 213 (50.5) 134 (51.7) 79 (50.0)
FFHEAETE TV RN 70 (16.6) 48 (18.5) 21(13.3)
ELHEFTE TN 11 (2.6) 72.7) 4(2.5)
ENYZ SEIZ=S 32(7.6) 16 (6.2) 13(8.2)
Q. BE - FRIEENEEDER., FHROFARZONTIC LTHETI
JFAIEFNAT> TV D 268 (63.5) 161 (62.2) 105 (66.5) 0.60
E RN GAYA) 132 (31.3) 85 (32.8) 46 (29.1)
HEVITo TR 15 (3.6) 10 (3.9) 5(3.2)
1T TR 1(0.2) 0 (0) 1(0.6)
NV SEIZ=S 6 (1.4) 3(1.2) 1 (0.6)
Q. A¥ - FEIIERBHEEEEDER, THRORIAKIIONTIC LTWETD,
JFAIEFNAT> TV D 223 (52.8) 129 (49.8) 92 (58.2) 0.23
FIF T-o> T 5 158 (37.4) 102 (39.4) 55 (34.8)
HFEVITo TR 34(8.1) 25 (9.7) 9(5.7)
T TN 1(0.2) 0(0) 1(0.6)
AALREE 6 (1.4) 3(1.2) 1(0.6)
N (%)
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Table.6 EHEHAMEERIIT AHERFEER CREBRK, D DITE) , B -FikLDEEE

TRARIRIR | MRk & ol

Q. ERIEFHR, THISNANMEORIUT OV THEFHIRERR L EHRIER L TQOET D

)OI E L O

BHHFEL TS 127 (57.0) 101 (45.3)
V2N EFL TS 80 (35.9) 96 (43.1)
EIFHATEQRN 5(2.2) 13 (5.8)
AFFTET N 1(0.5) 3(14)
ASBERIEIE 10 (4.5) 10 (4.5)

Q. BE - FIRICH REE DRSR, TR D RIATOVT IC LTOETH, B Fl L o
FH T2 TS 145 (65.0)
EF T TD 69 (30.9)
HEVTIR>TRN 5(2.2)
1T TR 1(0.5)
ABAREIE 3(1.4)

Q. BE FIRITEKINEREEE DR, TRDRIAZITONTIC LTWET D, B Tl O
JRRET725TD 138 (61.9)
FTITR2o TN 73(32.7)
HEN TR 6(2.7)
1T TUVRN 1(0.5)
ABHEREIZE 5(2.2)

N(%)
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Circutation Journal
Cire J 2022, 86: 1998-2007
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ORIGINAL ARTICLE
Population Science

Trends and Factors Associated With Cardiac
Rehabilitation Participation
— Data From Japanese Nationwide Databases —

Koshiro Kanaoka, MD, PhD: Yoshitaka Iwanaga, MD, PhD; Nagaharu Fukuma, MD. PhD;
Michikaru Nakai, PhDD; Yoko Sumita; Yuichi Nishioka, MDD, PhD;
Katsuki Okada, MD, PhD; Tatsuya Noda, MD, PhIY; Yasushi Sakata, MD, PhD;
Tomoaki Imamura, MDD, PhD; Yoshihiro Miyamoto, MD, PhD

Background: Few studies have comprehensively evaluated the trends and factors associated with CR participation across major
cardiovascular diseases in Japan.

Methods and Results: This study performed a natichwide cross-sectional study using the National Database of Health Insurance
Claims and Specific Health Checkups of Japan and the Japanese Registry of All Cardiac and Vascular Diseases and the Diagnosis
Procedure Combination database. This study described the nationwide trends and evaluated patient- and hospital-level associated
factors of CR participation for patients with acute heart failure (AHF), acute coronary syndrome (ACS), acute aortic dissection (AAD),
petipheral artery disease (PAD), and after cardiovascular surgery using mixed-effect logistic regression analysis. Although the annual
number of patients who underwent CR has increased during the study period, the total number of patients participating in outpatient
CR was lower than that of inpatient CR. The outpatient CR participation rate was lower for patients with AHF (3.5%), AAD (3.2%)}).
and PAD (1.7%), compared with ACS (7.9%) and after surgery (9.4%). Age, sex, body mass index, Barthel index, Charlson comer-
bidity index, and institutional capacity were identified as significant associated factors of CR participation in inpatient and outpatient
settings.

Conclusions: Participation in outpatient CR was still low, and higher age, multi-comorbidity, and low institutional capacity contributed
to the lower outpatient CR participation rate. |dentification of the associated factors may help cardiologists to increase CR participation.

Key Words: Acute aortic disease; Acute coronary syndrome; Acute heart failure; Cardiac rehabilitation; Cardiovascular surgery

espite considerable advancement in pharmaco-
logical and procedural therapics, cardiovascular Editorial p2008

diseases are still the major causes ol morbidity and

mortality worldwide.l2 In 2020, cardiovascular discascs
were the sceond leading cause of death in Japan, account-
ing for about onc-quarter of total deaths.® Cardiac rcha-
bilitation (CR} is an evidence-based inlervention that is
associated with a reduction in mortality, rehospitalization,
and improved quality of life, in patients with cardiovascu-
lar diseases such as acule coronary syndrome (ACS) and
acute heart failure (HF) 45 CR {s a multidisciplinary inter-
vention to prevent recurrent events, including patient
assessment, exercise therapy. optimizing medical therapies.

dictary modification, and psychological counseling. The
delivery of these comprehensive CR programs is strongly
rccommended in current guidelines for inpatient and out-
patient setlings.*?

Despite the proven effectiveness and guideline recom-
mendations of CR for the sccondary prevention of cardio-
vascular diseases, the participation in CR remains low and
regional variation exists globally """ Tn additon, compared
o inpatient CR, referrals for outpatient CR were lower in
patients with HF and with coronary artery disease (CAD)
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Original research

Outpatient cardiac rehabilitation dose after acute
coronary syndrome in a nationwide cohort

Koshiro Kanaoka

! Yoshitaka lwanaga, Michikazu Nakai,' Yuichi Nishioka,’

Tomaya Myojin,” Shinichiro Kubo,” Katsuki Okada,’ Tsunenari Soeda,” Tatsuya Noda,’

Yasushi Sakata,” Yoshihiro Miyamoto," Yoshihiko Saito

ABSTRACT

Objective Cardiac rehabilitation (CR) is effective in
patients with acute coronary syndrome (ACS); however,
CR programmes have not been fully implemented. This
study aimed to reveal the current practice of outpatient
CR and the dose—effect relationship of CRin real-world
seftings.

Methods We performed a nationwide retrospective
cohort study using the National Database of Health
Insurance Claims and Specific Health Checkups of
Japan. Patients with ACS who underwent percutaneous
coronary intervention between April 2014 and March
2018 were included. We analysed the implementation
rate and dose of outpatient CR and the association
between dose and outcomes.

Results Out of 202320 patients who underwent
percutaneous coronary intervention for ACS, a total of
20444 {10%) underwent outpatient CR, The median
(IOR) number of total CR sessions was 9 (3-17), and the
median (IQR) duration for each session was 60 (42-60)
min. Patients were divided into four groups according

to the total number of sessions (=% times or =10 times)
and the duration per session (<50 min or 250min).
Compared with the low-number/short-duration group,
the adjusted HR for all-cause mortality was 1.00 (95% CI
0.80 10 1.24, p=0.97) in the low-number/leng-duration
group, 0.63 (95% C1 0.46 to 0.87, p=0,005) in the high-
number/short-duration group and 0.74 (95% CI 0.60 to
0.92, p=0.008) in the high-num ber/long-duration group,
respectively.

Conclusion We found that the participation rate for
outpatient CR after ACS was low and the doses of
sessions vary in real-world settings, A higher number

of total sessions of outpatient CR is associated with a
better prognosis irmespective of the session’s duration.

INTRODUCTION

The incidence of acute mortality due to acute
coronary syndrome (ACS) has improved in recent
decades,’ and more attention is being paid to
secondary prevention, including medical therapy
and rehabilitation. Cardiac rehabilitation (CR) is
a multidisciplinary intervention for prevention
of recurrent events. It includes exercise therapy,
dietary modification, lipid control, psychological
counselling and optimising medical therapies.‘2 It
is an evidence-based intervention that is associated
with a reduction in mortality and rehospitalisation
in patients with ACS, with a class [ recommendation

 Tomoaki Imamura’

from the American Heart Association, American
College of Cardiology and European Society of
Cardiology. ™™

A previous study reported a wide variation in
the duration and number of sessions of CR around
the world®; however, the participation rate and the
number of CR sessions remain low.* Additionally,
some meta-analyses have reported that CR has a
dose—response relationship in patients with ACS,”®
However, most randomised control studies, which
were performed before the 2010s, and practice
patterns for ACS, including primary percutaneous
coronary intervention (PCI) and optimal medical
therapies, have changed. There are few reports on
the impact of the differences between guideline-
recommended and real-world CR practice on the
prognoses of patients with ACS in the current
treatment patterns. To confirm the current status
of outpatient CR and to clarify the association
between dose of CR and long-term mortality in
patients with ACS in current clinical practice, large
cohort studies in a real-world setting are needed.

We aimed to describe the current, real-world
practice pattern for CR after ACS and we investi-
gated the relationship between dose of outpatient
CR and mortality using a nationwide administrative
database that covers almost all Japanese residents.

METHODS

Source of data

Data were extracted from the National Database
of Health Insurance Claims and Specific Health
Checkups of Japan (NDB) between April 2013 and
March 2019. The NDB is a Japanese administra-
tive claims data that include claims on inpatient or
outpatient services and prescriptions, and the data
were provided by the Japan Ministry of Health,
Labour and Welfare. Japan has a universal health
coverage system, and NDB covers approximately
98040 of data on healthcare services provided by
healthcare institutions, regardless of type of insur-
ance.” The NDB includes anonymised personal
identification variables of patients and allows for
each patient to be followed up longitudinally using
an individual claims data system with a patient
matching technique in the NDB database.*” '* The
NDB includes the following information: (1) sex,
(2) age group (5-year groups), (3) diagnostic codes
based on the 10th Revision of the International
Statistical Classification of Diseases (ICD-10) codes
and outcome categories, and (4) codes for medical

BM)

Kanaoka K, et al Heart 2022,0:1-7, doi:10.1136/heartjnl-2021-320434
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R3C Multifactorial effects of outpatient cardiac rehabilitation in patients
with heart failure: a nationwide retrospective cohort study]
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Multifactorial effects of outpatient cardiac
rehabilitation in patients with heart failure:
a nationwide retrospective cohort study
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See the editorial comment for this article ‘Outp cardiac r ilitation in pati with heart failure: real world news”, by
L ga, http i.org/10. ip
Aims Although cardiac rehabilitation (CR) is a strongly recommended therapy, no large study has assessed the effects of out-

patient CR in patients with heart failure (HF) in real-world settings. Therefore, this study aimed to investigate the multifac-
torial effects of outpatient CR in patients with HF using a nationwide database.

Methods This nationwide retrospective cohort study was performed using the National Database of Health Insurance Claims and

and results Specific Health Checkups of Japan. Patients with acute HF who underwent inpatient CR between April 2014 and March
2020 were included. The assocation between outpatient CR participation and all-cause mortality, rehospitalization for
HF, use of medical resources, and medical costs was analysed using propensity score matching analysis. Of 250 528 patients,
17 884 (7.1%) underwent outpatient CR. After propensity score matching, the CR (+) group was associated with a reduction
in the risk of all-cause mortality [hazard ratio (HR): 0.64, 95% confidence interval (Cl): 0.60-0.68, P <0.001] and rehospi-
talization for HF compared with the CR (—) group (HR: 0.87, 95% Cl: 0.82-0.92, P <0.001). The proportion of guideline-
based medication use for HF at 1 year was higher in the CR (+) group than in the CR (—) group. The total medical costs from
the index hospitalization to 1.5 years after admission were similar between the groups.

Conclusion Outpatient CR participation after discharge from HF was associated with reduced mortality and rehospitalization for HF
without increasing medical costs.

Z0Z udy /| U0 1sanb AQ LO0SZ89/y LZoemz/adlina/ca0L 0L/0R/210ne-20uBApe/adling/woa dno aluapeoE//:SAlY WOy papeojumoq

Keywords Cardiac rehabilitation * Heart failure * Mortality ® Medical costs
Introduction leadingtoan vn:rease;gthe number of rehospitalizations and worsen- Y]
ing exercise capacity.

Heart failure (HF) is a leading cause of hospitalization and an import- Cardiac rehabilitation (CR) is a strongly recommended therapy in pa-

ant public health problem because of its high prevalence (>2.5% in tients with HF.*~'% In addition to physical exercise, acomprehensive CR

USA and >1.5% in Japan), especially among older individuals,'™ program includes cardiovascular risk factor management, patient edu-
Patients with HF have limited exercise capacity because of their symp- cation, guideline-based medications, and close follow-up at specialized

toms, and patients discharged with HF are less likely to be active, facilities."" This comprehensive approach improves physical function

* Comesponding author. Emall; imamurat@naramed-uacjp

© The Author(s) 2022, Published by Oxford University Press on behalf of the European Society of Cardiology.
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' Temporal Trends and Regional Variations in Cardiovascular Care in
Japan, 2010-2019
Int Heart J. 2023;64:53-59.

CLINICAL STUDY

Temporal Trends and Regional Variations in Cardiovascular Care
in Japan, 2010-2019

Koshiro Kanaoka,” MD, Yoshitaka Iwanaga,’ MD, Michikazu Nakai,' PhD, Yoko Sumita,',
Yoshihiko Saito,” MD and Yoshihiro Miyamoto,” MD

Summary

Cardiovascular diseases are a major cause of mortality worldwide. Nonetheless, the current trend in cardi-
ology hospitals in Japan has not been comprehensively explored.

This descriptive study used the Japanese Registry of All Cardiac and Vascular Diseases database during
2010-2019. The nationwide 10-year trend in cardiovascular medical care systems was described in detail corre-

sponding to the regions in Japan.

Cardiovascular facilities and the number of cardiology beds, hospitalized patients, and cardiologists in-

creased during 2010-2019. There were regional differences in the number of patients and cardiologists per bed,
but the differences in the number of hospitalized patients per cardiologist decreased among the regions. Of the
three major acute cardiovascular diseases, patients hospitalized with heart failure per cardiologist have been in-
creasing. However, the in-hospital mortality rates have not changed over the last decade (8.6% for acute myo-

cardial infarction, 7.7% for heart failure, and 12.7% for acute aortic dissection in 2019).
There was an increasing trend in the availability of cardiovascular care resources in Japan during 2010-
2019. This study provides a comprehensive summary of the current cardiovascular care and the follow-up re-

quired in the future.

(Int Heart J 2023; 64: 53-59)

Key words: Cardiovascular disease, Medical care, Mortality, JROAD

ardiovascular diseases (CVDs) are among the

leading causes of morbidity and mortality in Ja-
( : pan as observed worldwide." Japan is a rapidly
aging society, with the older population (age 2 65 years)
accounting for 28.8% of the total population. In 2020, life
expectancy at birth was 81.4 years for men and 87.5 years
for women. In this rapidly aging society in Japan, CVDs
such as myocardial infarction, heart failure, and stroke re-
quire long-term care and are the leading causes of death
among older adults aged 2 75 years.

A few studies from the United States reported a mar-
ginal decrease in age-adjusted mortality rates due to acute
CVDs subsequent to lifestyle modification, improved
emergency response, use of evidence-based treatment, and
medical therapies in the first decade of the 21st century.*”
By contrast, another study from the United States revealed
that the rate of decline in cardiovascular mortality flat-
tened in the 2010s compared with that in the 2000s.”
However, no comprehensive exploration of the current
trends in CVDs and the related medical resources in Japan
has been conducted.

There is a necessity to evaluate the medical resources

available for the management of CVDs and to identify the
required distribution patterns for achieving the goal of de-
creasing mortality and extending healthy life expectancy
of patients with CVDs. This study aimed to clarify the
trends and regional variations in the cardiovascular care
system, including available care resources, burdens, and
outcomes related to CVDs in Japanese cardiology hospi-
tals during 2010-2019 using a nationwide hospital-based
registry.

Methods

Ethics approval: The Institutional Review Board of the
National Cerebral and Cardiovascular Center waived the
need to obtain ethical approval because the extracted data
did not include personal information.

Source of data: Data were extracted from the Japanese
Registry of All Cardiac and Vascular Diseases (JROAD)
database during 2010-2019. The JROAD is a hospital-
based registry launched in 2004 by the Japanese Circula-
tion Society (JCS) to assess the clinical functioning of all
cardiovascular training facilities in Japan.”® In Japan, the

From the 'Department of Medical and Health Information Management, National Cerebral and Cardiovascular Center, Osaka, Japan, “Department of
Cardiovascular Medicine, Nara Medical University, Nara, Japan and *Open Innovation Center, National Cerebral and Cardiovascular Center, Osaka, Japan.
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