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[ Abstract ]

non—communicable diseases has always ranked the first in the world. With the development of social economy, the number of CVD

Cardiovascular disease (CVD) is a major public health problem in the world, and its mortality rate among

cases in China continues to increase, so cardiac rehabilitation (CR) is particularly important for CVD patients. Exercise training
is the core part of CR, it can reduce the occurrence of cardiovascular events, improve the cardiorespiratory fitness of patients,
promote psychological health, and improve the prognosis of patients with CVD, thereby benefiting patients. At this stage, CR
exercise training is mainly composed of five modules: aerobic exercise, resistance training, flexibility training, balance function
training, and breathing function training. Developing a good emergency treatment plan, promoting the application of traditional
Chinese exercise in CR, improving the talents, funding and scientific research input of CR field in China, promoting a complete
rehabilitation medical system, combining modern science and technology with CR exercise training to synergistically promote the
development of CR are still the focus of current work. This article systematically combs the clinical application progress of CR
exercise training, and takes a thinking outlook on several existing issues, in order to provide a reference for clinical workers to
guide patients” exercise training.

[ Key words ]  Cardiovascular disease; Cardiac rehabilitation; Exercise prescription; Clinical application; Review

D95 (cardiovascular disease, CVD ) fEAEAG YL
P R — H TRk E A, AR E R AL T AN

E4TIH: ERAARFES (82160887 ) ; AFEHEER
RAZS#I A (GZSY21-17)

1.530200) P H% AR X T, )PP R 2R

2.530200) PR AR X T, 7P B2 R R B B
O PIRE I A B LA I A I 25 HR 0 4

SEES: R, E-mail: 22d_15977775151@163.com

M, HE AT kR, RECVD &R ABEFLEH N,
HXFCVDEZEHLOERESE (cardiac rehabilitation, CR) Ji NI
U CRIE PR T IR G, HORA FHEE IS | 83
I 20E KA Ty U 55y AR B CVD B 1 R Tk 45
A, MR 245, HorpRREeinieg . MERrisshilZgo
CRIGEEL ) o BRAERFSC LB, LA shill 4 i I CRIV I IR
N FSCRIA ., JCIFLAEE R0 Ty v | st . O IUBESE SR
Wi, Haeltbims 0 o B BCRIZ ik )y 2t A s
B PUREIIZR . gk, FarRe g PRIRIIREVIZRTL



.18.

AL 7, 3B B T A 0 N R DR U LI
#, WM, PRI R, AR R R AT
BACROVE . BRT, RO s O
00 BRI N TR AR s ! AR R AE T CRI Bh
R, BARIE HAEIRE CRAY A i O AT I e sk, (BT AE TS
LRSS P L T, ACRKIAGIRIL T CRiE
SRR RN FHHERE , IR T R B T, LI
MR TAE# 1 B E B shI 2 2%

1 EBEahill&rksE

L1 oSN LA BCIESE, EahimrY = i
UL Bl 325 AT B v o L AT ST Dk ok A RS AL K R 1 3
A BT A B R Y A IR R S
A S IR FERE AL R A e, MHOCHER AR R, 1830
SR LR e AR 1) 7 R 1038 N B T RE . DT IS BBl i B
FRMREREAL AR 5% L SR O BRI IR R E
(i T BRI Z —, GLINGESE 17 Ak 5 k(132 3 il ok 4
H B0 R G A B G M E A R O R . DR AE R
P (heart rate variability, HRV ) {fJ2 F =2 DI RE R A5G A bR
AR, MRS S AT AREERICVD A HRY, TR O
SR A T O B T B - P R, X
— b AR RS R . SRR L S ok A T RE RS
U JE 5 A2 ST 38 5 A HEE A R A ) 7 A 208 Bk o — PR
W BRI, B EIGRAT R PO, fAEE
SR IV SBT3 BRI 67 % , A3 8008/ DU IR AL S5 O il 45 2
PR 2 DU R SRR DAL Y fa 2 —, W)
SEIGAR, HIZFE RS 0 R B SE B . A BT
FA N IE S SO UE S, AT REAIL ] i o Al i S il
(RS B 2208 5 2R 1 O ) R B AR IR T2 4 (epidermal
growth factor receptor, ErbB ) 2FIErbB4iE B, MIMFHS
OIUEE P Bz, Bl A ERE shI TR A RO
DM F A, HEREPLRIE A28, JRERRToEN
RARE LA CRIZ AL J7 SRR i B A

1.2 $EFONIERE (cardiorespiratory fitness, CRF)  CRF/&
RWAT RIS RE I “BARART , BORKERICRF AT AREAR
— BB UG A | O UREBE 50 B B R
W R, CRFSCVDIEHRFIET R BRI > CAI
25 2705 1 % 499 FR F HEAT IR e B, MRS Bl gk AT
W REETHHCRF . AWML, CRFS.0EEEE) (atrial
fibrillation, AF ) %A= MU 2 WIAF 7R BEOCHE, RN CRE
KT R AR R A KU BTG, BICRF 5 AF & A XU 52 6 Af
56 ORI 8 B SRR CRE A A ST AR R 8
HCRAGMTF St AR e e, HAEA S8 S id 2 vh 2 7 4
Wi, Bk shii i i, s A

1.3 fedbCo PR BREOFRUESS, SEMARRTAEACVD A
TG F) fil % 1R 28 S A C VD TR BB SR N 2 T, s sh
YNZENT SE IRCVD B O BB AT, D80/ R R H B A i
TR, —WRCTRI, ARzl DLk s AR &
HHUR BRI 0 IR E T minF RO RIK
% (heart rate recovery—1, HRR-1) W] Iz W £ 2532 Bl O SRR

PJCCPVD  September 2022, Vol.30  No.9 http://www.syxnf.net

RN EATIE R ACE B, RIS CVDERFE FUF 1Y 24
Fro RITHRR-15 CRAHE #1235 0BG R PR 2R Z 0] G AR AYWESE
R, CREF MHRR- K- SHABREIR 52 FARDC, 107 CR
B3NN A REE T HHR- 1K, X W 32w 2l e g T el
W R RIACRAS R T E L IABEE WL
FORRNE, ANTTEE AR N A C R AR A RO B
JE, RIS B 1 B PR W)Y £ O S IS IR, [
iz M1 BRI S I 2R LR B 078 K 00 U S, 42
THCRAELR

14 PECVDHG  BETERFSEIESS, 22hRe )1 Tt T eIk
CVDHEFBIFCT RAERE RS, R e w0
KAMIYA%E P T —I0A8 A1 5920510 ) 56 I F I & s
WIERPERFFY, S5 R o, iz s IR nT W] e s B i s .
AR E IR T S INCRIZ ZHIIN LR 5.0 ) 208 B U |
BRI OCR, 2R, SINCRZ s ZRitRl 42141
O g v J AR T AR e KUK B S AR, X i B iz Sl
SRR O TR R E TR ) L A Meta /T4
BE—DUESE, BETIE sl 2Ry CRATA RS 1l 43 B Ak i
OB PET R BB, 48w s Sh Rk ) AR I T
BEUO SET39NEK 15 486HICVDIEF B BIRE ) SAET R
Z )RR MBEVIR LA R WoR, ECVDRH H IR iz 3
TS EARMIBET- AN, [RINHZHETE I KB, 18 Sl AR
BB RSET- KR R AR R 7 o R e o
MLz SN R CRATEGECVD R E T, (Rl 0}
i ZIRE T PPN B [ A CV DA RS PR 3R — Rz B FH A

2 BEzhillgHRH

2.1 ARIES) HETCREMCVDIUS EEMNE, RO
SEBCEHIU IR STk Y s — L
AN ZCRIVEZ DAL, BFFE R A iz 32 $2 F-CVD
BECRFAAROT Y, W WA Az s AR i .
AL WEDK . EER DL . RSO R . ATESE . AR
IBENXE G 1RO TR O IR AE AR S DL I
RO BRI . AR R IE S CVD R NBEERE T, A RIAA
Az ABEERICVDER R | eIk B E s 8
Tt AN A7 B 0 iz ik ( cardiopulmonary exercise
testing, CPET) J& H AyMEIA %062 s K F-oks s nd i, H
) A I R ( peak oxygen uptake, peak VO,) . TCAE
(‘anaerobic threshold, AT) . R4 ( metabolic equivalent,
MET) S AI/ERIPACRAECRE “ 44685 7. SMARzZ4F
FIHCPETPAL U O IURESE 845 CRF 32 3 RE 1 s L]
BER R, 1B BhRE S BSGE A AR R G, — I
W CPETIEAL A & R Bk 25k (aerobic interval training, AIT)
X AF O I BRI AR TG BT S A AU RCT AR B, 128 A AIT
A ESTAFRVERS ], BGEAFREIR . peak VO, ZE.0BHIZEL
FURE . MM ARFRE SR 2

2.2 PN HUBLINAIRFR U, 2—Fhal a0
M DIRER ISR T 1, 38 8 B A s JIRBE g LK 2 LA B
A #E, HrBHINZnT R HOUE I, HERILA
fif 3. Jisk, AR THRCVDRSER K2 AR . BRI . &



SO R L4505 4% 582 202249 H 55304545911

R http://www.syxnf.net

BRIMAE, XF5E O . OWURESE | O il A R 3E ] 2
BleF & PRI AT o ONEDIRE , IHILA ) fpdaR , 42
A TE R, (R A B TAE AR TS . A DEMetas> HHIE
S, Wik RN R T B AR e o R B S e, JRR
EAEESRE S L BT R 2R, W LA L
WAL WS, B J7ay . IEME . IWEMSIE . RRSE. EXN
CRIATBAF 58 i 424504+ X 247 AT B4 fE i 111, &5
R, S AR AR BUL S, AT kAL
X SR FECRIMEIAR 7% ) | KATO%: ) I CRAFHEEEMEAT
FHFEHEMAEZEIRE S . RIERE . D IIRERsZm oY
B XOVFISZRE T BAT 4 . MUPHUA TR MR T R )
il (R, BREBME . BEIREN . FEERA MR SO R 4%
) JE R, CRETFHIIZ MG TRH N shRE T . &S RIAE
RSSO FIARIIRE, HARB AR &R

2.3 ZEWMHEING ZERIMEIZR R EAE X U B . WL
WA Rz o, JFRIEIMEINZRA B R am il 24
HIRERETT, SN ZETIME, F—E R LS T
BTG ShEE , bah, SRRt T IR SZ 05 XU . s A
T SEALA . B T o FEIRAE BRI 2 3 B E
HCRIGHG FIIZES), ECRILERFE 7 . ZHEIN%
TCHGE T SRR, MR, R, B, DU
EESHIURRIRRE N Z, 2 SEE RIS,
MG . AR g . TEMEM B2 tHAESE, I 2T e i
FXIER, WA HB RS, ACREYTF RS RE . Hdn
NN ZERINEIZ ), BFGEIESEHTN-S CVDSERS: R 2 i s A
X, HAECRIP A I H 2538 K % —5i 123 9594 H
FIRCTA B, IO I FE B4 TG s e S & 2R g 146
HRZE ) s, SR BRI RLARIZE 345 | B R I 5 G
RIZ N, IATAT 23 sl R I A I . 55 D0 R DL R SR R
o AR KPRz 2 W hT RE SR it —E AL R A A R
£ O3 T (= = 1 BN | =1 7 = 2 O B
MUEFEAG . SRR, Hifpiz slnl LIVE —Fii 2 IR
BETHUR G, AR A T Re YRl 0

2.4 PRI SEHRE PR AR RI FREE T iy B AL
WIRE ), AR T-re IR T RRCRIGIERE . Pirge )12
WUE R E YA EE R RE, CVDEEH TEhRE TR,
W85 . UMEPEDIRERRAT . ARG TIRE T MR T B MR
i, s —E IR e R AR TR T B s RE T, 2
HHMRE ST, FAREREIRS, $Emdinne i S4m ke, 3
7 EZ L e A . Wb LIRS T RE AL S
2, RN EE AT ZRCVDIRE NG, JTHEEA K
MERHCVDRFE o EAM—TPA R v AR P 2507
FXZAECVD B E T RE 152 o 2, FEXT 3210 A T
12JE Bl ST IS AT RE A5 3 0A ek, SRURFasE PEAI)
VAP T LA css £ s N Sl - LA LA g i, i )|
SEIYINACRITZE T 2 S — TR A AR R O U
A5 CRITR 8 75 RE SN 2R A AT s R, S5
R, THUG RS RS BERNEE " . L g4
VL T SRR 1R FCRIGEZNE

.19.

2.5 URIRDiae NS PRI T AR I ZRIE AT O O A AR
H, SRR IIENA B S S L AL T U 1
D AR, HIR 2 B R TF R CRA s B i . 18
Pt 77 i B th O HEIL & BT S 2N AL (RS
WAL ) AR e R A i, T = AR AR A 2 4 1) S
W, R LSS A S R RS
eV ZRm] 2l B B IR T RE, S5 HLOEThnE, $e A Tn
Jite . is R Z MR Iige 20y X 4B A=l gk .
BRI . BENLINZEE Y D TR EOR, A IR LR 1 18
Pl F1 52 R I D) BRI SRR, 32 it A A A7 SR
T%[ss] o MEIFIZR (slow breathing training, SBT) RJ{EN
18 0 ) v R 1 — PP AR 2 AT i, KAWECKA-
JASZCZA4: POV BESE R B,  SBTHENE 5 321X 5 SR 11 AL R
A5 Ite Mo /D LR R fs DR AT VR A g MO i A CR
PRI AR 7o D3 A —IF I 1 K2 H 8 I 2k
AL AR IE TUIRAE (tetralogy of fallot, TolF ) fB3E4z hHE
JIRfitig e, SREIR, FKEEHEIFRIIZIEN T AR ToR
H B i M peak VO, (7]
3 BRA=ERAREZShINEGHHI A

A SR S 4 AR 5 AT Rl itk AT A2 sl ook
BT, AN HAIZ SR AL Wi A0 T 5
BB S M H HEAR G shRyREm, 250 L M, 128 shiiFkal
Wii AT s AR O 0l B iz shiig 11, J2—A el 47
CRIR Y L TECRIRFEIMTEE, B H AR AT LI N CVD
BEZBIHGETT TSR, AR EATIRA NI, e
MR RGE . BAs ARERBRERE TR . i, —
TPl P 22 80 A A5 AT FH T W AR CRITRI P 1 2 48
TEOLAIREE &, FECVDHEE CPETH R W] 285 £ Apple
Watchill i HoU 3R B — @ vt , (2K Haz FI R CR M
R O A, BEESGIMZ IR S A AR B KRR, M
25 W T B RS sl 2o CRIG—FP B E X, ATFERFSE AN
I RSB AR & R, B2, FUCEHE S5 CRASS &7 Rk
MR TR ACTHTHAR G CRIGATTE] | HbIs Bl
WAL St R B S 5 SR, EARR I,
4 INERRE

BARZANIIGZRCRIZO NS, (BRI A A v i B
) AT AN B0 . B e e B P 2 4 nlEt, CVDR
HAEBEN Y Yot B b — s A PR 32 S B I W R A Rk
01 P o VA 0 ) T 2 T -9 - e
SAFJFREFEAIENCRT %, B, Bl f 2 CRz sl
SRR, (R HSE SR 5 0 0 S B0 B 2T I 2
CRIZZIINZM B EE R | FREEG Ik 2 |
B . HERERCREN T ENAE 4T, A —EW
AT S R e, WFSRIE SRS Tk ] B s> CV D fE e A
., WIRCVDEEBIRE S, (R RE OB, HENES%
DREAECRPEA T MR AT 2 Hedh, dar—EE5E
CRIAITIRRIME Y T TAEME P Z ., CRE—FW R K
I7L 2RISR AIRIT TSR, HETESN Z7ERCRIK
F, TR BB X - — RS VR A LAY CR 4 b T %%



.20

WrBe, SOt SR BEMBER . SRR ASARMERZE R )
W, HPEEMEICRAYTR o BAE RS INKIZE R B
ANATEEN, TR TARE T ASCTECVDI & IICR, 205
[RIfEEZ AR A o

gi LTk, mahUIZRER T O L A BCEIRE O LI
TR, WA, PR B . A SECVD
FER R Z A, 3 A 5 5 A S N T e ) e P
JIE, $2E5CRF, WA SR A A, (b o RaERE, i
BHREE AR A2, MR CVD R TS S i H AR 15 5
i, BRREHFEILT R, HAT, CRiZEWIZGEE A Az,
ISR eI, FERE Ik PRI REII 2R 1
DRAF A, A FRTIZ T R0 R SRR [y, SRAICRiZ3)
DN 7 i 5 S B AL PR SE IS b L S DL AECR
HRINIHT, T ECRUIAA . 229% . BHIHEA, e
wR R PR R, MR 5 CRiz shill s &, ¢
Al 7ECRAY A AT 21 i LAY LA

TR ARFRATLFOME SR, BE ST
Ky Fakah, BEREAT TG TR FEMIEITT
BR/FADK SR s AT AU AT TR/ AR, KRB R T LE
REFEHAFR, PALFERA T, BHEE,

KA B R
S L Hk

(1] o el Co i 5 (el B 5 59 410 %5 A 5 2L v o L 3 Ol R 5 AT
2020ME% [ )] . EAEFRAGE, 2021, 36 (6) @ 521-545.D0L:
10.3969/j.issn.1000-3614.2021.06.001.

[2] MCALOON CJ, BOYLAN LM, HAMBORG T, et al.The changing
face of cardiovascular disease 2000—2012: an analysis of the world
health organisation global health estimates data [ J | .Int J Cardiol,
2016, 224: 256-264.DOI: 10.1016/j.ijcard.2016.09.026.

[3] THOMAS R J, BEATTY A L, BECKIE T M, et al. Home—based
cardiac rehabilitation: a scientific statement from the American
Association of Cardiovascular and Pulmonary Rehabilitation, the
American Heart Association, and the American College of Cardiology

[J].] Am Coll Cardiol, 2019, 74 (1) : 133-153.DOI:
10.1016/j.jace.2019.03.008.

[4] QINY, KUMARBP, YUANZL, etal.The effect of high-intensity
interval training on exercise capacity in post—-myocardial infarction
patients: a systematic review and meta—analysis [ ] | .Eur J Prev
Cardiol, 2022, 29 (3) : 475-484.DOI: 10.1093/EURJPC/
ZWABO060.

[5] PALMER K, BOWLES K A, PATON M, et al.Chronic heart failure

[

and exercise rehabilitation: a systematic review and meta—analysis
[J ] .Arch Phys Med Rehabil, 2018, 99 (12) : 2570-2582.
DOI: 10.1016/j.apmr.2018.03.015.

[6] ROSENBAUM A N, KREMERS W K, SCHIRGER ] A,

[

et al.Association between early cardiac rehabilitation and long—term

survival in cardiac transplant recipients [J] .Mayo Clin Proc,

2016, 91 (2) : 149-156.DO1I: 10.1016/j.mayocp.2015.12.002.
[7]XEL, BN — AEZWRFE BN T [T ]

PJCCPVD  September 2022, Vol.30  No.9 http://www.syxnf.net

E S AR, 2017, 37 (7) : 583-586.DO0T: 10.19538/
j.nk2017070102.

[ 8] MCMAHON S R, ADES P A, THOMPSON P D.The role of cardiac
rehabilitation in patients with heart disease [J] .Trends Cardiovasc
Med, 2017, 27 (6) : 420-425.DOI: 10.1016/j.tcm.2017.02.005.

[9] BALADY G J, WILLIAMS M A, ADES P A, et al.Core components
of cardiac rehabilitation/secondary prevention programs: 2007 update:
a scientific statement from the American Heart Association Exercise,
Cardiac Rehabilitation, and Prevention Committee, the Council
on Clinical Cardiology; the Councils on Cardiovascular Nursing,
Epidemiology and Prevention, and Nutrition, Physical Activity,
and Metabolism; and the American Association of Cardiovascular and
Pulmonary Rehabilitation [ J ] .J Cardiopulm Rehabil Prev, 2007, 27

(3) : 121-129.DOI: 10.1097/01.HCR.0000270696.01635.aa.

[10 ] STONE J A, ARTHUR H M, Canadian Association of Cardiac
Rehabilitation Guidelines Writing Group.Canadian guidelines for
cardiac rehabilitation and cardiovascular disease prevention,
second edition, 2004: executive summary [ J | .Can J Cardiol,
2005, 21 Suppl D: 3D-19.

[11] European Association of Cardiovascular Prevention and
Rehabilitation Committee for Science Guidelines, CORRA
U, PIEPOLI M F, et al.Secondary prevention through cardiac
rehabilitation: physical activity counselling and exercise training:
key components of the position paper from the Cardiac Rehabilitation
Section of the European Association of Cardiovascular Prevention
and Rehabilitation [ J ] .Eur Heart J, 2010, 31 (16) : 1967-
1974.DOI: 10.1093/eurheartj/ehq236.

[12] ME R, Mok, 288, %LU £ P EL S T
DR IR [1] PERZLE, 2021, 62 (3) : 199-204.
DOI: 10.13288/j.11-2166/r.2021.03.004.

[13 ] hEBEE RSO R BIP SRE Ll Z b ey, A
AL RSy, DML Rl R B2 PR B S A G
AEREE b e IR [ ] R, 2021, 60 (3) -
207-215.DOI: 10.3760/cma.j.cn112138-20200629-00630.

[14] GREEN D J, HOPMAN M T, PADILLA J, et al.Vascular
adaptation to exercise in humans: role of hemodynamic stimuli

[J] .Physiol Rev, 2017, 97 (2) : 495-528.DOI: 10.1152/
physrev.00014.2016.

[15] ASHOR A W, LARA J, SIERVO M, et al.Exercise modalities
and endothelial function: a systematic review and dose—response
meta—analysis of randomized controlled trials [ J ] .Sports Med,
2015, 45 (2) : 279-296.DOI: 10.1007/s40279-014-0272-9.

[16 ] LIANG S, ZHANG J Y, NING R H, et al.The critical role
of endothelial function in fine particulate matter—induced
atherosclerosis [ J ] .Part Fibre Toxicol, 2020, 17 (1) :
61.DOL: 10.1186/s12989-020-00391—x.

[ 17 ] GLINGE C, SATTLER S, JABBARI R, et al.Epidemiology and
genetics of ventricular fibrillation during acute myocardial infarction

[J].J Geriatr Cardiol, 2016, 13 (9) : 789-797.DOI:
10.11909/j.issn.1671-5411.2016.09.006.



SO R L4505 4% 582 202249 H 55304545911

R http://www.syxnf.net

«21-

[ 18 ] BILLMAN G E, CAGNOLI K L, CSEPE T, et al.Exercise
training—induced bradycardia: evidence for enhanced
parasympathetic regulation without changes in intrinsic sinoatrial
node function [ J ] .] Appl Physiol ( 1985) , 2015, 118

(11) : 1344-1355.DOI: 10.1152/japplphysiol.01111.2014.

[19 ] PEARSON M J, SMART N A.Exercise therapy and autonomic
function in heart failure patients: a systematic review and meta—
analysis [ J ] .Heart Fail Rev, 2018, 23 (1) : 91-108.DOI:
10.1007/s10741-017-9662—z.

[20] SHEN Y M, LIU X J, SHI J H, et al.Involvement of Nrf2
in myocardial ischemia and reperfusion injury [ J ] .Int J
Biol Macromol, 2019, 125: 496-502.DO1: 10.1016/
j-ijbiomac.2018.11.190.

[21 ] FRASIER C R, MOORE R L, BROWN D A.Exercise—induced
cardiac preconditioning: how exercise protects your achy—breaky
heart [ J ] .J Appl Physiol (1985) , 2011, 111 (3) : 905-
915.DOI: 10.1152/japplphysiol.00004.2011.

[22] PONS S, MARTIN V, PORTAL L, et al.Regular treadmill
exercise restores cardioprotective signaling pathways in obese mice
independently from improvement in associated co—morbidities

[J].J Mol Cell Cardiol, 2013, 54: 82-89.DOI: 10.1016/
j.yjmee.2012.11.010.

[23] CAIM X, SHI X C, CHEN T, et al.Exercise training activates
neuregulin 1/ErbB signaling and promotes cardiac repair in a rat
myocardial infarction model [ J ] .Life Sci, 2016, 149: 1-9.
DOI: 10.1016/).1{s.2016.02.055.

[24] SANCHIS-GOMAR F, LUCIA A.Acute myocardial
infarction: “telomerasing” for cardioprotection [J] .Trends
Mol Med, 2015, 21 (4) : 203-205.DOI: 10.1016/
j.molmed.2015.02.001.

[25] FMRAL, BEAY, U0, 55008 R RIS AE PR S W R AR G
PERHBURI BT [) ] hEBEEEY 2, 2016, 31

(2) : 228-234.DOI: 10.3969/j.issn.1001-1242.2016.02.022.

[26 ] BAHLS M, GROB S, BAUMEISTER S E, et al.Association of
domain-specific physical activity and cardiorespiratory fitness with
all-cause and cause—specific mortality in two population—based
cohort studies [ J ] .Sci Rep, 2018, 8 (1) : 16066.DOI:
10.1038/s41598-018-34468-7.

[27] CAI H, ZHENG Y, LIU Z X, et al.Effect of pre—discharge
cardiopulmonary fitness on outcomes in patients with ST—elevation
myocardial infarction after percutaneous coronary intervention [ J ] .
BMC Cardiovasc Disord, 2019, 19 (1) : 210.DOI: 10.1186/
s12872-019-1189—x.

[28 ] XUEZB, ZHOUY, WUCY, et al.Dose—response relationship of
cardiorespiratory fitness with incident atrial fibrillation [ J | .Heart
Fail Rev, 2020, 25 (3) : 419-425.DOI: 10.1007/s10741-
019-09871-5.

[29 ] DE HERT M, DETRAUX J, VANCAMPFORT D.The intriguing
relationship between coronary heart disease and mental disorders

[J] Dialogues Clin Neurosci, 2018, 20 (1) : 31-40.

[30] ASKARIJ, SABERI-KAKHKI A, TAHERIH, et al.The effect of
aerobic exercise on various symptoms of depression: the mediating
role of quality of life [ J ] .Sport Sci Health, 2020, 16: 273-280.
DOI: 10.1007/s11332-019-00601-w.

[31] ASTOLFI'T, BORRANI F, SAVCIC M, et al.Heart rate recovery

[

of individuals undergoing cardiac rehabilitation after acute coronary
syndrome [J] .Ann Phys Rehabil Med, 2018, 61 (2): 65-71.
DOI: 10.1016/j.rehab.2017.10.005.

[32] STAUBER S, ROHRBACH T, SANER H, et al.Heart rate

[

recovery after exercise in outpatients with coronary heart disease:
role of depressive symptoms and positive affect [ J ] .J Clin Psychol
Med Settings, 2017, 24 (3/4) : 376-384.DOL: 10.1007/
s10880-017-9511-1.

[33] TAYLOR RS, DALAL H M, MCDONAGH S T J.The role of

[

cardiac rehabilitation in improving cardiovascular outcomes [ J ] .
Nat Rev Cardiol, 2022, 19 (3) : 180-194.DOI: 10.1038/
s41569-021-00611-7.

[34 ] KAMIYA K, SATO Y, TAKAHASHI T, et al.Multidisciplinary

[

cardiac rehabilitation and long—term prognosis in patients with heart
failure [ J ] .Circ Heart Fail, 2020, 13 (10) : ¢006798.DOI:
10.1161/CIRCHEARTFAILURE.119.006798.

[35] SABBAG A, MAZIN I, ROTT D, et al.The prognostic

[

significance of improvement in exercise capacity in heart failure
patients who participate in cardiac rehabilitation programme
[J] .Eur J Prev Cardiol, 2018, 25 (4) : 354-361.DOI:
10.1177/2047487317750427.

[36 ] BJARNASON-WEHRENS B, NEBEL R, JENSEN K, et al.

[

Exercise—based cardiac rehabilitation in patients with reduced left
ventricular ejection fraction: the Cardiac Rehabilitation Outcome
Study in Heart Failure ( CROS-HF ) : a systemalic review and
meta—analysis [ J ] .Eur J Prev Cardiol, 2020, 27 (9) : 929-
952.DOL: 10.1177/2047487319854140.

[37] STEWART R A H, HELD C, HADZIOSMANOVIC N,

[

et al.Physical activity and mortality in patients with stable coronary
heart disease [ J ] .J Am Coll Cardiol, 2017, 70 (14) : 1689—
1700.DOI: 10.1016/j.jacc.2017.08.017.

[38 ] ROSS R, BLAIR SN, ARENA R, et al.Importance of assessing
cardiorespiratory fitness in clinical practice: a case for fitness as a
clinical vital sign: a scientific statement from the American Heart
Association [ J | .Circulation, 2016, 134 (24) : e653-699.
DOI: 10.1161/CIR.0000000000000461.

[39] BBk, RE, ZRIE, &4 %E3N 00 A K
AR B DK AARAR T 0 fili ) 5 S A A7 B By 52 [ ]
[ 4E2 200, 2020, 40 (5) @ 1010-1013.DOI: 10.3969/
J-1ssn.1005-9202.2020.05.037.

[40 ] 2= pu 4 0 i iz 2 30 75 O M RSP R ey il [0 ] .
e, 2017, 32 (4) : 331-333.DOI: 10.3969/
j-1ssn.1000-3614.2017.04.006.

[41] SMARZ K, JAXA-CHAMIEC T, ZABORSKA B,

et al.Mechanisms of exercise capacity improvement after cardiac



.22

rehabilitation following myocardial infarction assessed with combined
stress echocardiography and cardiopulmonary exercise testing [ J | .J
Clin Med, 2021, 10 (18) : 4083.DOI: 10.3390/jcm10184083.

[42 ] MALMO V, NES B M, AMUNDSEN B H, et al.Aerobic interval
training reduces the burden of atrial fibrillation in the short term:
a randomized trial [ J ] .Circulation, 2016, 133 (5) : 466-473.
DOI: 10.1161/CIRCULATIONAHA.115.018220.

[43 ] WILLIAMS M A, HASKELL W L, ADES P A, et al.Resistance
exercise in individuals with and without cardiovascular disease:
2007 update: a scientific statement from the American Heart
Association Council on Clinical Cardiology and Council
on Nutrition, Physical Activity, and Metabolism [ J] .
Circulation, 2007, 116 (5) : 572-584.DOI: 10.1161/
CIRCULATIONAHA.107.185214.

[44] HOLLINGS M, MAVROS Y, FREESTON J, et al.The
effect of progressive resistance training on aerobic fitness and
strength in adults with coronary heart disease: a systematic
review and meta—analysis of randomised controlled trials [J].
Eur J Prev Cardiol, 2017, 24 (12) : 1242-1259.DOI:
10.1177/2047487317713329.

[45] BR¥%, sk3Cse, WML, S5 8 g0 A5 7 i 0 S (et
AR AT REIEZI ()] P ESHARRE, 2017, 37

(7) : 626-630.DOI: 10.19538/j.nk2017070113.

[46 ] KATO M, OGANO M, MORI, et al.Exercise=based cardiac
rehabilitation for patients with catheter ablation for persistent
atrial fibrillation: a randomized controlled clinical trial [ J ] .
Eur J Prev Cardiol, 2019, 26 (18) : 1931-1940.DOI:
10.1177/2047487319859974.

[47 ] v [ R B Do AT P S5 Rl 2 DA 2 M P ) el
CMERRA PG IR (1] A ENRGE, 2020, 59 (12) -
942-952.DOI: 10.3760/cma.j.cn112138-20200309-00210.

[ 48 ] GORDON J L, HALLERAN M, BESHAI S, et al.Endocrine and
psychosocial moderators of mindfulness—based stress reduction
for the prevention of perimenopausal depressive symptoms:
a randomized controlled trial [ J ] .Psychoneuroendocrinology,
2021, 130: 105277.DOIL: 10.1016/j.psyneuen.2021.105277.

[49 ] PRABHAKARAN D, CHANDRASEKARAN A M, SINGH K,
et al.Yoga—based cardiac rehabilitation after acute myocardial
infarction: a randomized trial [ J ] .J Am Coll Cardiol, 2020, 75

(13) : 1551-1561.DOIL: 10.1016/j.jacc.2020.01.050.

[50 ] KRUSE N T, SCHEUERMANN B W.Cardiovascular responses to
skeletal muscle stretching: "stretching" the truth or a new exercise
paradigm for cardiovascular medicine? [ J] .Sports Med, 2017,
47 (12) : 2507-2520.DOI: 10.1007/540279-017-0768-1.

[51] Bl RRE RS DIERE Ll Z 2y, WG IR e
SEL VIR IE Bl B A B RIS 21 A A AR e e i
SR LI [ ] R R, 2018, 33 (4) ¢
379-384.DOI: 10.3969/j.issn.1001-1242.2018.04.002.

[52 ] SEGEV D, HELLERSTEIN D, CARASSO R, et al.The effect of

a stability and coordination training programme on balance in older

[

[

[

[

[

[

[

PJCCPVD  September 2022, Vol.30  No.9 http://www.syxnf.net

adults with cardiovascular disease: a randomised exploratory study
[J ] .Eur J Cardiovasc Nurs, 2019, 18 (8) : 736-743.DOI:
10.1177/1474515119864201.
TAMULEVICIOTE-PRASCIENE E, BEIGIENE A, THOMPSON
M J, et al.The impact of additional resistance and balance training
in exercise—based cardiac rehabilitation in older patients after
valve surgery or intervention: randomized control trial [ J] .
BMC Geriatr, 2021, 21 (1) : 23.DOI: 10.1186/s12877-020-
01964-3.
P MR T 0 g e SR IR AR [0 ] A6 2
25N AW, 2018, 37 (3) : 943-948.DOI: 10.13417/
j-gab.037.000943.
HAMAZAKI N, KAMIYA K, MATSUZAWA R, et al.Prevalence
and prognosis of respiratory muscle weakness in heart failure
patients with preserved ejection fraction [ J ] .Respir Med, 2020,
161: 105834.DOI: 10.1016/j.rmed.2019.105834.
KAWECKA-JASZCZ K, BILO G, DROZDZ T, et al.Effects of
device—guided slow breathing training on exercise capacity, cardiac
function, and respiratory patterns during sleep in male and female
patients with chronic heart failure [ J] .Pol Arch Intern Med,
2017, 127 (1) : 8-15.DOI: 10.20452/pamw.3890.
HOCK J, REMMELE J, OBERHOFFER R, et al.Breathing
training improves exercise capacity in patients with tetralogy of
fallot: a randomised trial [ J ] .Heart, 2022, 108 (2) : 111-
116.DOI: 10.1136/heartjnl-2020-318574.
KLOMPSTRA L, JAARSMA T, STROMBERG A.Exergaming to
increase the exercise capacity and daily physical activity in heart
failure patients: a pilot study [ J | .BMC Geriatr, 2014, 14: 119.
DOI: 10.1186/1471-2318-14-119.
GARCIA-BRAVO'S, CUESTA-GOMEZ A, CAMPUZANO-RUIZ
R, et al.Virtual reality and video games in cardiac rehabilitation
programs.A systematic review [ J ] .Disabil Rehabil, 2021, 43
(4) : 448-457.DOI: 10.1080/09638288.2019.1631892.
FALTER M, BUDTS W, GOETSCHALCKX K, et al.Accuracy
of apple watch measurements for heart rate and energy expenditure
in patients with cardiovascular disease: cross—sectional study
[J ] .JMIR Mhealth Uhealth, 2019, 7 (3) : ¢11889.DOI:
10.2196/11889.
REE, TR ECIEREE S g s 1]
hEAEA AL, 2019, 34 (S1) : 86-90.DOI: 10.3969/
j-issn.1000-3614.2019.3 T.020.
WANG X Q, PI Y L, CHEN P J, et al.Traditional Chinese
exercise for cardiovascular diseases: systematic review and meta—
analysis of randomized controlled trials [ J ] .J Am Heart Assoc,
2016, 5 (3) : €002562.DOI: 10.1161/JAHA.115.002562.
MR, dRARZL, R, AR PTRLIE Sxo R B
O REREA AR BBt [ ] e AR, 2017, 52
(2) : 154-157.
CHSchi HA . 2022-04-17; EEIH . 2022-07-06 )
(ARSCHdE: oK)



