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3. AR /IENE 2 M Bk L HE R B B & D #5 (Table. 3)

B ANREE AL TSR R R 05b, HEZBELEEEICHLTORNISTEET

KW/ B 2 AL CTWAEREIE Lz i A 77(29.7%), B HEESZEHE AL T RWEEI K LT

M 5% 1% 153 Wi g% (59.1%) Thot-. —J5, @EAS2EH H L TWA A M W i % & 1 s UL

BELCWARIEH R DI, BEIRE, DV OTELOEEICHOWT, XA Z KW HL

TWD/ W 2 L CWAERIZ L7-a 18 8 i 5% 134 % 91 fii 5% (55.5%), 81 Jiti 5% (49.4%), ¥ 2

B CH T EEE N ZOF L AR e /1B B R I R WIS /B 2 & C 5 &E] & L7 3% 1345 % 56

i 3% (34.2%), 40 i 3% (24.4%), W HE 2% L TWRVIE R IF K, 200 E Lo # 1o

DWTHHE N AD N BV 2K C 5 LRI E U7 5% 1345 % 30 fiti 5 (18.3%), 24 Mgk ThHh o7

(14.6%).
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4, HE R ZHTAHHI AR (Table.4)

B HE XA LTV h Ak 1 9

S O EE 2T

e T N e A A ] - Bl 1
X 139 i &% (53.7 %)%t L, T H 232 <

%&
SWEEIE L7=2AME Wit 5% 13 88 it 5%
(34.0 %), R THHEHIHDEEEZ L2 e ek % 31 i@

(12.0 %) T&H-7-(Table.2)
T2HHHEELT, HEDOHR N 3 » H % Olis g <0k Ff 58 &
T O Y 5

ME 390 (2t 47 L 72 75 B 1@
B RICHETOE R EE T TV

R

ARk, &
HHE S AZ LTS Atk ] i

1 gk UL B EHEEL TWA LA L= R 1E 8 i
Ik A Sl A 1 B =N b e A 5] - Dbl 4

ixDHb,
X 52 MiFk (31.7 wiTxtL, HH RNL
(ZWE RN A U7 i @ i 45 i i (27.4%), N2 T 5H B b5 &M & Lo i id 37 fi ik
(22.6 W) Tholz. FRTDHHEHALLT, BARXRELZG OIAL S F 228 T 72 5 28 308
7z
fiLle /B E - FRIE - BRI LR L E B
(6] 16 31 fg %, B, DO ELOHEBICELTERIEFEZ 2L TWDELLUT KK
EHLTND LR UG P i 5%

I, B U746 2% (422 fE ) DHH & ~ 380 Jii
(90.0 %), 356 fi

P (84.4 %), 309 fii g% (73.3%) CTh-o7/(Table 4) . Eiz, BE, Kk
W B E R B e B T O s

N g7
, THRORIA

BMIas4 7 —LRarytrMIONWT
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BB L TWD, IZNTZWIEF L TWDHEE 2 L7 G M i 5% 1345 % 400 fii 5% (94.8%), 381 fii

#(90.2 %) ThHol=. ZNHDOEIZERIZHAEDOEE SADFEHOFED 2 FHER O IZBWT

B LN H B 2R ORI o= (Table.b).

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=. BH - FIRIIKH THH IKEE, & K K& RE K EOiR

&, PHOICICELTEIEAITR > TV, 1ZIEfTR>TCWALEI A L7 18 8 i ik 1L 4% &

214 Hii 7% (95.9 %), 211 ffi 5% (94.6 %) TdH >7-(Table.6).

[&2]

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

A2 TIZAMEW R ITM 22 23 PSC Zxf4 L7, PSC LR E SN TV W% 1T

BWTHLRIE T ALUAOMAETZZIRE L TWLAIREEITHLIEDOD, ITHFEITZ <O ZIRIE K

BE 12 PSC 23 TAAMLENTEY, FIAE £ O 22 1 JE # 13 PSC IZENIND FE THHZ L

MELT] , RS Bl OFH A %R E B L PSC TMEINL TWAHLO LRSS, £/24 PSC O

MK EEM ST —F_X—ZATHELFEEIZ, 1000 JRLL EORE 2 29 fEi% (3.0%) , 400-
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999 K IX 437 fiti % (45.5%), 200-399 PR 1% 128 Hi 3% (30.3%), 199 K LL FiX 78 fii 5% (18.5%)

THY, AR DR Z sk &R OE A& Tho72[8].

EEST —2_XR—ATORBETIL, BIEBIACIT —amiiah T 50 %132 E 1538 /i

BHTHY, FSEMNAFEXN L THAREMI ALYV TF—avmHpamBREICELTH

HEE LN, BIEMIANCE e SOl OMRKBEELEM ST — 2 N— X Tl & L7

12, 1000 IR LL oo % 28 3 fii #% (0.2% ) , 400-999 IK 1% 98 Jiti % (6.4%), 200-399 K 1% 423

M 5% (27.5%), 199 FREL F 1% 1014 i 5% (65.9%) THY, A A& Tl & %2 2 7= [ 18 ] i 5% D%

KRB D3 A LR B Th-72[8]. UL EXY, KA THIZ L rE®, BI1E 8 ik o8 2 (2K

EMRANATRFHEEL2NEE 272,

2. HENSZDOB IR

2-1. 2HH, RIEHAKERE COESE

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

X208 AMEZEC2 W N a2 5D Tz, 2, BEERZZFE AL W AW R ED

HEEITH L, BEEAZECRNWEEE L ARE N T H e ho. S LREE ST

F—rTHRAMICETLEMANAENE TR0 BN E TEIHs2, atEle

[B] 18 3] T SR THOR R P TEHEL T DR REEME AR IR ST,
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BE# CTIRE#5 S22 H WD 2L To R I i 3 2B D/E B B BN ME L, 2 <& o fE 4

R ME I N P ANSOND IO/ EA R H S S TWaI9]010]. [B11E B Jii & >

BT, HEEEANRDOMEFICEIVEIE R E PO YT = a il KO FE RE [ 15 28 ] 45 &

NDRTHHNIL] , B i 5 2O A7 AV i i Lo #E ICBR L T 2o f PRI

HILD|EITZZLY. AEOHRPECLL-RNELT, BH FZBROEEE RREBERZ R

A 7= 018 B M 3R 2N BE L A WA HE S ANE A TWRWI L, R R ISR R R it

HEREDM X ELZZRLTWLIENHERISAT. LML, — T THREHAMNELSICAFTED

Rz ENZAOF AMELLTH T L E B ik bdy, s AHBIZHOWTERMES, (818 ] fi &

M CHBE S22 THMAMERR ET2 R tErdsd. £, B EICEEAAZZFE AL TWZbo

D, 2016 4 D72 B B S E IR (2 HE ki #5520 B E BLBE S BE IR 2R o 7e TR0, i i A

2 i 7o S R T B R T I M O 5 B2 R B N BN E R Wl Elp oo 2T I N 2%

Mk L7z M B R0 M 5 N AE T O BEME RN DD L Ll & R X S 2 A L TR nd D

D, i ETHE AN NTHEELZAME, BEHHOBEENBRAAERE NS TWH Y

FAETIH0B LR, ich 20k 1) i 5% L0 & W2 a] 18 #1 it 5% 125 Bt L7 JE Fl B WV Th,

i %7 EDE PHIE DR B CRIE KR ICBITIDINEYV T —varBlENENDSTRERELE 2

Hivt=12].
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2R EREE fE COMATIZBNTY, #EEASZA~OFHEICH L TREOM M THho7o, 2R IE

PRENTH B R M, PR ARTEOR R, RBFHFLELEZINRFHENIEEINDHLS

A13], A ENE— R RERICESHTHE O AN B, NAFEEICIORE AR, HJ5 #

AL, BRI L, RICKREBHT R TIIA D EER S, BEIMEZZ T520

OB EFEHE2NE VO L, @B TIIA D EENMLKEOB B S RRDRL,

B MR IR IS H IR 22 N DD L HE R S oA [14], Bk 25 W E HE S 20 H HI MR IC G 2 552 BT S0

Tl e ot

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

DIPYOTE FTHEHEE ANZEH L TWDERIE Ui 5 IX 2, HEHEREbICDETH

D, MEFF I AR OB HEICEA L TXEHE S AR+ 2 ICH WL TWARWIDIR RSz, —

Kl & U CHEFF 40 Bl &, FR 220000 BRI 20VE 0 f s, 1118 0 bt A I2 b Ul ak B2y % <@

WE S LD 51E0, BERNPOHREA~BEOAEITHHEMHBIL R T 50T Ze¥

ELIEZIRNRICE R ERDH09]. Lo T, WMAEPICZRICRILLIZA S HE A 28 E LicE

W RADBTE 7 E R RHE LA RN S D, Fio, 5/ SR U CHE #5830

B RN DRE A L7ZBE 3 72<, ZOERIZHOWTHEFR B X 23 DSl AN L E LS

AbD.

2-3. BB -RIELOEHE RN
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BEARN, FiE, EREELONE RILAORBIZOWT, BB ik, BI1E 8 & bH

T RA OB ZENZ A E O, Bk TIRE RS20 i %G Il b3 20

e

HRIERE OO, BIEMICENTHEINLDOE R LG ICE L THEE A2 FEHLTHW2RY, &

FEWEZE LW DL Thote. BEFE -FIEEOFEHRILFICELTCOEE 2O A%

AL E TRV M AR ZIRICB T FH, ZiE~O@EE 2O Hem LT, K2 5

JENDIE T ETOMMBEEZIERL, BHF ~ORHEMIEL T 2R BHDHI9]. A Tl

N2 R OF B PO EE, FEEOE WL A DRI LBIE LIz 8% <,

BERAOE BIZEILTEEREE ORI 72 B0 2088 e Siu72[15].

2-4. RIHFFEROB R

AKHFTE TIHAEBR ALY v b4 LD/ 7 8RB R E MR P ek, BE, HIE

MOEDHEBTOFMIZOVWTIEIMRELZLTELT, AR INALDOIERZZ O HBFN

WMETH D, FMEEE SAORNF T E TR 257D, SN, BE B EHICH 2 E

DEmWHIE b HLZENHER S NDT20, R EDOEm WO # 222 Z (25528 T, H

KEEROMBELEOE 2@ DL LN TEL A REMENDHD.

[ ]
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A 0138 45 S A B BRSOV TR A L. e T, T804 0 B O I 5 S 2Tt %

FIRPNTHEL Ty, B ASA~OFRLAH B REZ Mt B CHRBELEHEZROLILT,

2o AN E ESo NS, FEIS, MR, BIAE R T, AT A

AR WERE 2 E BT > T LDHILHY, &5 I TIVH ERW 2 EE ~OR NS

IWTWALI]. EHICHER D HE SALLA D )55 LT, Information and Communication

Technology ZlHH W TH BIE R E2E OB T INVT FOZEIFERED 720G HTHE R,

L

HVIA B UM BT LRG| A T2V ATLREHBIERIERE AT L0 %, & kB3 ED

SINTWALLI6][17]. 2BITm 2 HE BIOF0& Em LICE TAR M NHY, 5%,

HIFEEL & OISO RAERBHENLEICRDLEE ZOND. FFIZ, 2020 4 10 A ICK E&nz

18 BR e i o6h R HE o Rk RS B ) T, M I R R A AR o0 SIS 1A 1 B 0 e D [A] 1R ] K ONHE FF

W ETOR IR OFEHRE o b, HHEEIZEO R 2, #2E AF B 23 ek o0 S 120G U7z B R 2 4 1A

DIEEZE D TOIEINRESNTERY[8] , EREEK COFRILFRIEELRT —~LBF 2

bid .
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Figure.1 [BIZHEER D5

(A) (B)
B A
(422/96153% (223/ 1237ﬁi§nsz)
| zur | mmene |Ewns | @sx o TUP | smenn |EEmsn | E@E%
v 9" .'v © | o 40 19 47.5% (A "' \ R 49 10 20.4%
Y Bt oY it 69 % 7% |Weet R ¥ =t 73 9 12.3%
?e [ 262 100 [ 412% | : Te B 309 60 | 19.4%
% P 49 19 38.8% 1 PlE 45 9 20.0%
1R 34 16 47.1% 8 1th 30 4 13.3%
L) 93 45 48.4% m i Wi 140 25 17.9%
S 175 89 50.9% - 'ﬁ i 221 34 | 15.4%
i 62 26 41.9% " G 95 21 | 221%
4 ; i 64 12 | 18.8%
b 1:3 ;: i:.:s: #" 4 L :M 211 39 | 18.5%
att 961 422 | 43.9% ' ah | 1237 223 | 18.0%
Figure.2 RMEHIMEER (01T DA HE 5/ S RDE R TL
(A) (B)
RELE T SRRMEED S S, |EREEZRE PR T (W2 (CBR U TREAE it
SCEHRIVII\EVFT—S 3 2k (E1EY B (A ZERLTVWETD.
NEVF—>3 rRikibasi/FaRERD (N=422)
W) ZELETD.
(N=422)
100 (23.7) 5 (1.2)

99 (23.5)

59 (14.0) 259 (61.4)

322 (76.3)
N (%) N (%)
B CEBREEE T DR =§§)§X%{§£ utuxam&% N
. SRS ) SR 7% AEH L TULVRL(FE (CE SEET 3
e [0 st CR A (R L T ULV (B BRSPS IC EHERANEER % 7200\ )HESR AR

B/ REIE

27



Figure.3 [EEHIMER (51T DIMZE B H#E 2% VW e BMERTfERR & O HEIRTL

B zErpitia;E s ) (R TEE L TV RZEP ORI EE . RREpibigEs) (R 2B WT (CEiE
UTWBRZEROSMERIMSREEBR T EEW

<) RZRAVWTESELUTVWS2ERESRE> <)(RZAWVT(CEEL TV 2ERERES>
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31 (13.9) 28 (12.6) 31 (13.9)
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22 (9.9)
31 (13.9) '

11 (4.9) 85 (38.1)
111 (49.8)
N (%) 18 (8-1)
(HEE%%) m7 2L m1-5 m6-10 11— wm7A B8 (M) m 2L m1-5 m6-10 11— m7BER

N (%)

28



Table. 1. SMEH] & [EHEHIREER T OEHE/ AR DL

AMERER TV — b (N=422)

Q BEHEARZHEALTOET S,

EALTWD 259 (61.4)
EH L CuhZgu 158 (37.5)
NG 5 (1.2)

(EHESZZHEH LTS L EZ LT 259 HEik)
Q HEERREHHTEZ L THRZEENHBEIC 22T LT E T,

Mgz~ 7= 153 (59.1)
ENCUNYAoY 8 (3.1)
6720 79 (30.5)
RH /R 19 (7.3)

(Eis R R B LTWRW & B L 158 fEsk)
Q HERZXZFEHALTWARWERBRZREBEZLIFEN

AT LB ZE T Ten 63 (39.9)
2 RS LT 5 D3 Hilel C D BRI 233 - T 72 50 (31.7)
Eaoliih 26 (16.5)
RHREE 19 (12.0)

EIEBmERT 7 — b (N=223)

Q HEHEARZHA LTV 2 2MEHIREE 1 UL L LEE L THET D,

HEEL TV D 164 (72.9)
HHEL TR 28 (12.6)
B 31 (13.9)

Q. EHFEARZRWTITESE LTSI ORMERIRERR & OERFGEEICE LT, MEPHISEE X ONREREZR T ET
7%

HEE L TV D ETORMEMER & XA THEEE L T\ 5 15 (6.7)
WHEMZ T B 38 (17.0)
WBEMEZ U 720 128 (57.4)
RH/REE 42 (18.8)

(1 FER A L AR BZER LTV L EE LT 164 HEgk)
Q. BEZIE, W2 EEICH ) 2R TRIT SN NAEF HUREE 2 DFAEEBR LA Z LixH Y £30,

RWICHHEZET 5 22 (13.4)
(S Sl Lt A 48 (29.3)
ZIUFERE L7 65 (39.6)
2FE LW 24 (14.6)
R/ REE 5 (3.1)

N (%)
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Table.2 SH:HI. EIRBIfERE COEE X HZHFOHIS

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 I/ EE MR LHERFHIMERR LD

AP T L — b GRS X B LT B N=259 His) DY DI E
Q. HEERBEZ LEBFICHL, DY OEE TEENRZAZFEH L THWET S, (EEEZT)
HEE S22 RWICHEA LTV 5 19 (7.3)
HEE 2 ZRFAHEH LTV A 58 (22.4)
HHEE S Z A L CuZan 153 (59. 1)
BEHEEOFIE, 7Ly FaEMALTND 24 (9.3)
AN /REE . 21 (8.1)
%%ﬁgﬁ??/ﬁ“}* CGEERAFEHLTWA 1 Rl L EET AE PR . faay M0 SIFE
%@H& TR (B NEERR/NMEEANEAER) &ORSEEICET
Q. MR OAMERIMERR & OB X TEEE L2 BA 0ORZEEIC OV T (3
(B w)
INA T RWIZEHA L TWAD 43 (26.2) 37 (22.6)
INAZRE LML TN D 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 CRITENEERAOF A LZERICR A Z L 1XH D 5,
KZHRAMEZKL 5 16 (9.8) 9 (5.5)
Rex G HAMEZC D 40 (24.4) 31 (18.9)
FHEERET 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. HERZROFERZITo TORWERRK & OEREE IR L T, EEXROLEREZRTETH
HEE L TV D TR T OMRRIIERE & diiE X THEEE L T D 8 (4.9) 10 (6.1)
AR g A 30 (18.3) 24 (14.6)
WEEMEZ T 720 100 (61.0) 105 (64.0)
NV NEIR-S 26 (23.8) 25 (15.2)
N(%)
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Table.4 H e/ R |ZxH4BHIZR

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

Q. JRZEr HUgGEEE | X B RCIERIEH Y 95, (BEEEE)

BRI O O RE AL 2R 139 (53.7) 52 (31.7)
HAMZ NIz W 88 (34.0) 45 (27.4)
RETHHEERDH D 31 (12.0) 37 (22.6)
Jibd 2 HEGHE S 2 2 L TR DD Th B2 1(0.4) 10 (6.1)
il SEIRS 10 (3.9) 27 (16.5)
N(%)
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Table.5 SMEHIMERRIZRIT DihlE, BEZFK L OEHIRIL

stk BB SR BB SR
= 3 H AL P-value
(N=422) (N=259)) (N=158)
Q. EREH. THINAMEORIIC OV THEE L BHIEE L TWOETDH,
QEEHER(EIEI Y N F— a VIRRMIREIE 7 7IRKR) L D3f
HEAF LTS 182 (43.1) 107 (41.3) 74 (46.8) 0.24
AYRE: = El PR G AY: 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 & DILH (EEHRBIRIREEBTH])
A LTS 145 (34.4) 88 (34.0) 56 (35.4) 0.17
AYAE: = -l PR G AY: 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))
2flEF LTV 96 (22.8) 54 (20.9) 41 (26.0) 0.49
EnizndEF L TW S 213 (50.5) 134 (51.7) 79 (50.0)
FFHEAETE TV RN 70 (16.6) 48 (18.5) 21(13.3)
EHEFTE 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,
JFRAIEFNAT> TV D 268 (63.5) 161 (62.2) 105 (66.5) 0.60
FF T TW5 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¥ - FEICERBHEEEEDER, THRO AR ONTIC LTWETD,
JFRAIEFNAT> 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)
HEVITo 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 [EHEHIMERRIZIT HHERFHIERR (FRBFIR, 200D E) | B -FKIREDEEE

Q. ERIEFHR, THISNANMEDORIUC OV THEFHIERR L EHRIER L TOET D,

TRARIRIR , MRk & ol

)OI E L O

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

Q. BE - FIRICH REE DRSR, FRDRIATOVT IC LTOETH, B FlrE o
FHE T2 TS 145 (65.0)
EF T TD 69 (30.9)
HENVTR->TRN 5(2.2)
1T TR 1(0.5)
ABAREIE 3(1.4)
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ORIGINAL ARTIGLE
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;
Michikazu Nakai, PhD; Yoko Sumita; Yuichi Nishioka, MD, PhD;
Katsuki Okada, MDD, PhD; Tatsuya Noda, MD, PhIY; Yasushi Sakata, MD, PhD;
Tomoaki Imamura, MD, 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 nationwide 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 aottic dissection (AAD),
peripheral 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. Identification 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 p 2008

diseases are still the major causes ol morbidity and

mortality worldwide.!2 Tn 2020, cardiovascular discases
were the seeond leading cause of death in Japan, account-
ing for about one-quarter of total deaths.® Cardiac reha-
bilitation {CR) is an evidence-based inlervention thal is
associated with a reduction in mortality, rehospitalization,
and improved quality of lif, in paticnts with cardiovascu-
lar diseases such as acute coronary syndrome (ACS) and
acute heart fatlure (HE).#5 CR is a multidisciplinary inter-
vention to prevent recurrent events. including patient
assessment, exercise therapy. optimizing medical therapies.

dietary modification, and psychological counseling. The
delivery of these comprehensive CR programs is strongly
rccommended in current guidelines for inpatient and out-
patient setlings,5?

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.""!! In addition, compared
to inpatient CR, referrals for outpatient CR were lower in
patients with HF and with coronary artery disease (CAD)
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Outpatient cardiac rehabilitation dose after acute
coronary syndrome in a nationwide cohort

Koshiro Kanaoka
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Yasushi Sakata,” Yoshihiro Miyamoto,' Yoshihiko Saito

ABSTRACT

Objective Cardiac rehabilitation (CR} is effective in
patients with acute coronary syndrome (ACS); howeaver,
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
settings.

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 asscciation
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
(IQR) number of total CR sessions was % (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 (<9times or 210 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 to 1.24, p=0.97) in the low-number/long-duration
group, 0.63 (95% C1 0.46 to 0.87, p=0.005) in the high-
number/short-duration group and 0.74 {35% C1 0.60 to
0.92, p=0.008) in the high-number/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, & higher number

of total sessions of outpatient CR is associated with a
better prognosis irrespective 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.” It
is an evidence-based intervention that is associated
with a reduction in mortality and rehospitalisation
in patients with ACS, with a class I 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 Databasc
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
9806 of data on healthcare services provided by
healtheare institutions, regardless of type of insur-
ance.” The NDB includes anonymised personal
identification variables of patients and allows for
cach patient to be followed up longitudinally using
an individual claims data system with a patient
matching technique in the NDB database.'” " The
NDEB 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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See the editorial comment for this article ‘Editorial ‘O i cardiac r in with heart failure: real world news”, by
L. ga, http org/10.1093/,
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 association 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 Qutpatient CR participation after discharge from HF was associated with reduced mortality and rehospitalization for HF
without increasing medical costs.

Keywords Cardiac rehabilitation ® Heart failure ® Mortality * Medical costs

Introduction

Heart failure (HF) is a leading cause of hospitalization and an import-
ant public health problem because of its high prevalence (>2.5% in
USA and >1.5% in Japan), especially among older individuals."™
Patients with HF have limited exercise capacity because of their symp-
toms, and patients discharged with HF are less likely to be active,

leading to an increase in the number of rehospitalizations and worsen-
ing exercise capacity.®”

Cardiac rehabilitation (CR) is a strongly recommended therapy in pa-
tients with HF.%"'? In addition to physical exercise, a comprehensive CR
program includes cardiovascular risk factor management, patient edu-
cation, guideline-based medications, and dose follow-up at specialized
facilities.'” This comprehensive approach improves physical function

* Comesp outhor. Email: Dnaramed-uacip
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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-
( j 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 > 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
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