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Effects of Non-Pharmacological Interventions on Major Adverse Cardiac Events in Patients
Underwent Percutaneous Coronary Intervention: Systematic Review and Meta-Analysis
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Purpose: In this study a systematic review and meta-analysis investigated the impact of non-pharmacological interventions on major ad-
verse cardiac events (MACE) in patients with coronary artery disease who underwent percutaneous coronary intervention (PCl). Methods:
A literature search was performed using PubMed, Cochrane Library, EMBASE, and Cumulative Index to Nursing & Allied Health Literature
databases up to November 2023, The risk of bias was assessed using the Cochrane Risk of Bias 2.0 tool. Effect sizes and 95% confidence
intervals were calculated using R software (version 4.3.2). Results: Eighteen randomized studies, involving 2,898 participants, were included,
Of these, 16 studies with 2,697 participants provided quantitative data, Non-pharmacological interventions (education, exercise, and com-
prehensive) significantly reduced the risk of angina, heart failure, myocardial infarction, restenosis, cardiovascular-related readmission, and
cardiovascular-related death, The subgroup meta-analysis showed that combined interventions were effective in reducing the occurrence
of myocardial infarction (MI), and individual and group-based interventions had significant effects on reducing the occurrence of MACE. In
interventions lasting seven months or longer, occurrence of decreased by 0.16 times, and mortality related to cardiovascular disease de-
creased by 0.44 times, showing that interventions lasting seven months or more were more effective in reducing Ml and cardiovascular
disease-related mortality. Conclusion: Further investigations are required to assess the cost-effectiveness of these interventions in patients
undergoing PCl and validate their short- and long-term effects. This systematic review underscores the potential of non-pharmacological
interventions in decreasing the incidence of MACE and highlights the importance of continued research in this area (PROSPERO registra-
tion number: CRD42023462690).
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1. A2l Eod

HMABR A7) (World Health Organization)ol] w2 Aldzhal
St THE ARG = ol oF 17909 Folglom, 1% =

AIA AR 320%01 sigeicHl]. AdaaEste] F£a Ag
% sl IS MAS (coronary artery disease)S RIHRHA|
Qtﬂ %‘_\"473 .TL]-I&—E.HH
vention [PCI]) XI&E WA == (2], PCl= w2 353 2 4
TE, AlE T 2 AMGE 59 olFo] Q3] 224 PCI Al
3 Sl Aol gk FA F=4 #ejrt esi, PCI §
BatE FATE AgATolA Sxte] 2o 200%004 AFE 9
Aol Ao, SAAL HlEo] 1AE QTR 4~6H EQtet
[4]. 87% < AHET T Yo 2 14 o] AUYLS sH3Y,
290%°14 F2 A& AFd(major adverse cardiac events
[MACE])©] 2tA351icH5]. MACESl= ARA, A274, g4l

5 HEF AEH A 5ol E3tEn PCI & WSS}
——] %o FQast x|FolrHe]

PCI AJ3} o]% &, Alo], SHIE 25
AP o 9 71 5SS Qs ?RO]":‘% oo 717 399
o] o] Ro|FE wi[1,7], AEH AR Aol 200% FHAshL,
B 71d 0] 5 A== Ao 2 YERGTHSE]. ATl
A 5 Alojgd, |9, AT FY AE 2 AlEAEE e
o2 FHE A A =230 IRt Frofgt AdE
A "¢, CiRg- T E (C—reactive protein), A&3}; 72+ Aldd
A gRlo] Zasiiar, AsIK|TE 9 4he] Ho] Fd=lon,
AU, "MAle D 27] Argol ZAastATH9-13]. olME &5,

WK 2 HoFEE FAlE AAE, BAE ol A A
o 2 X} ALA Fojst 4= Qrt= ZpHo] glom oF
QMY A = GEO R ARR THs0to] TS ARolA S
Mo g &8s 4 JoH14]. T2U PCI & A Fokxle A
717t 1T o HY A 71zl o] RoiX|= AL nS2 E
A F oo 2 T £ Qe AZLEAE Mok die $

A7} AcHI5,16].

FRIR] W HSALE tido 2 A3g vIFE%] FAljol
gk AR 23 2 weHRAL EFAl gk HESA
weEREA[17], chFst 255 Aol thst aaH2A[18], A A
o] SN Fda 4o a3t va[19] 5] U} PCIE A3 &
EWEER A B85 259 §.31}*§ A% Z18]dle
2716, n =877), AFAA EZ|(6¥, n = Eat W
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Z7 97 (randomized controlled trials [RCTs])7} ==L,
A vl @z AFHEske 2 0I5 APl 18 89
g AFoI7L AT WETHWESALE d/de 2 Al A Mg
o] A AR hol ME AT oist a3tE EASH 24
[19]o14= 1482] RCTs (N = 50,965)7F E3HEIT, Sxke]

WA FHRARE &5, AoIdE, 4 s T 1),
AALEE F(AERA B, AFEE AA), 97 8% 4
(I8, vgh, B, AT 22 v|GEF At
=) et R A Zat 252 AP Zad anpFolln
(HR =074, 95% CI = 060~0.92), A EH #e= AULE
Zrao) E3F0)ITHHR = 0.76, 95% CI = 0.58~0.96) [19].
PCI & @5 uEente] o Foll MACEZH 23 X 3£(6]
o= E7skal MACES] Z3te= Zahisol tigh vjorEs]
Ao a5 FIHRE 32 o] &3 AAolt). FH4hlA v
£ (left ventricular ejection fraction), 6% X3§ZA}(six—minute

walking distance), A4 E77|H =17 (left ventricular end

[

My o oo

diastolic diameter) 5 TG YZA]0l] Tt S B A XA
© A2H18,19], MACEZ} 8 ZapHe= ol 3ict B35
= 8% Ao Zd X} 18 AEHA #Et L 1A A
7b 7 7HR] o) AFEE SAIE Ynlst[20], PCI AIY & =
7HR] o)}l FAIE 2E BeFEAlY] adtol gt HEE A
9] IH17]. PCIE Al33et S5 AR = Bl & Afgo] o

3 7 Ashe 2% Y 4] A S 2 o2 EAl
thxlsfiok ska[21], MACE ol $1sl chakst 2 oe] &%
7.8

ofl Frofstior ReH17.8]. 1 A7 oY HelolM= PCL & &
T Aol 39, EAF 1§ f AEA B 59| QA4S IS
59 Mg Z2a3E skl 9lem22], F 71K ol &

2L

3}
FEAE PCIE Al¥SH Sdsasixpt 7}°ltﬂ} Ag F4

2 & 7Hs5HA gt
Q«Lx}oﬂﬂl g4
ACE ]| Hx|&= fv«“’ﬂ sl &7 &
o2 BAste], MACE oS $13 A

ARo| APH) 2AZ A ETHR FlLe] 7)2A}

2. 87 23

£ qi7e] BAe PAENNGS HhlD POS AW 3
g oz uokes FAE A 7 478
AR At FAe] Avte BAsh] 98 o 7
ol BRe theat gk
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F|H ALSY SAE T2l H %S

By H 2ot 22 A A
(A %, 34, BA 717, EIRE)S Ttk

S, vlobER FA7F MACE (%, Aaa, 845, A
P, AEwEso 2 Q1% AU B AN W] mRlE &3

AR, wlokEA TS 18, FFONQ, 28, 7kt e &

BRI LA AFE BloHE

3k FE EHZE ATE o= BAgH
AAR EAud 3 e Aol FxHAsATH
(National Evidence based Healthcare Collaboration Agency
[NECAD®] ‘AAA 231z wimd’ [24]7, Preferred Re—
porting Items for Systematic Reviews and Meta—Analysis
(PRISMA)®] AIE A1z B x50 wat 2 A7g
4385} tH(PROSPERO registration number: CRD4202346
2690).

2. Al2d47|= 2 HiA7IE

AAR EdE BuxFe] HAEE P49 participants,
intervention, comparisons, outcomes, study design (PI-
CO-SD)ell wh=} AgAg71E 2 HiAlZIES FARC 2 AA|
shel chowt 2k

1) MA7|Z

(1) 997+ W (participants)

Ate BASMESES Rdhike ok 184] ojAke] Sxlz
PCIZ A3t Afolct

(2) ZA(intervention)

FAIE PCL & RGOl 7Iet 383 oY 2 2438 S
E2xo2 A vlokEA FAE thgo 2 sigick viekeA F
Aelle 5, 2% Fo] =, & Aox 5FAe F 7t
R ool GAFAF 23 FAE <Ju|sict

(3) B]=h/d(comparisons)

vt PCIE Alegst didxtolAl Algst 5745 &8 &
< $(sham) FAjolct.
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4) A7A3}outcomes)
ATAT = dIAA vIER FAE FES & Ao
ok uhlE MACER AIRH, A48 JA= gz Ads

ko = QI A 9 Abgo] ek

(5) 97 +H(study design)

£ ATolME BRI BHE ABHoE Ptk B £F
o] 2AZ AAIEW] 9Io) RALY) thEF AR TSI

2) HiA|7|1E

s £8])& (coronary artery bypass graft [CABG])<
A5t FAZEISIA) e FAl ZZHL LS BokE 5)8 7
wake SRS EH’?J'OE gt 29, gEoly 17 REAY g
Z7 A7t obd ThdEl Ay

T AR A A1€ ?f_/\} ?i:rL, HEREA 59 AT AAE

rok r&

e 20239 8ERE 20239 1197kK] 43451910
HMIZI© 2 PubMed, EMBASE, Cumulative Index to Nurs—
ing & Allied Health Literature (CINAHL), The Cochrane
Register Controlled Trials (CENTRAL)OIA RISE ZAM5IA
. PubMedolA & AIQ1 &A1 E 5 (Medical Subject
Headings [MeSH]), EMBASE®] EA|o|¢] Aga}s}t Hof gof
Aol(Elsevier's authoritative life science thesaurus)s AH&35
o Z FAIE AMSIATE

AMA L Bxo], AET} £29] text wordE AND/OR ¥ &
o AME ARSI PCIE AIRYEE S-SR SR (partici—
pants), H]2FEA A (intervention), RCT (study design)& =
grsto] sl AME flsl AHE 2 3Aolz didRtE
percutaneous coronary intervention OR percutaneous coro—
nary intervention* OR percutaneous coronary revasculariza—
tion* OR PCI OR percutaneous transluminal coronary angio—
plasty, H|2FEA Zx)= Education* OR exercise therapy OR
rehabilitation exercise* OR nutrition therapy OR behavior
therapy OR counseling OR program OR telemedicine OR mo—
bile app* OR Social media OR heart rehabilitation, RCT+=
The Scottish Intercollegiate Guidelines Networkoll A AJAIS}aL
= Folw AMALS ALL5}THSupplementary Table 1). &
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TE BE 28S FAs] $lstel A7 TIREe ARSI sk
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M E&(grey literature) & 5712 S5}
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3) ==2| 2 7}
=F9] & 7= The Cochrane Bias Method Group®] 7igt
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F The Cochrane’s Risk of Bias 20 7 AM&3Ith v]EE
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B2 215t v|=2 (missing outcome data), (4) Az} SHJof|A]<]
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7] FEo] BE U3 A W, 1~2719] oA dF ¢
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ojFoIAY EE FHol & 7 ol T dFe TSR
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R} tlo]Eulo] Ao HMH =72 PubMed 1,514,
CENTRAL 712%¥, EMBASE 1984, CINAHL 71¥o 2 &
2,495%0]lom MA] #e] Z2IHM(EndNote 21)oA FHAL
T 2748 & AQlsta, APt 4712 FEAR 1260 A9
St A3t F 2,09530] FRI=ItHSupplementary Figure 1). €]
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HI|Z PALEW 4 CHARIS] BIOHEH SAo} 22 AT AR

=2 (%

_{

o] 23t oI55 ERIsIqich PCIE Al
), HIFEA A obd(n = 12), FAET
Z3PHA(n = 8), RCT7} obd ¥7t(n = 12), ¥ ¢l&(n = 10),
Qo] o]Q]e] doj(n = 5)E F 60| === Aesto], 2F 18
Ho| =& sl

55 Bole] BRI 4712 Adsle] e mEe] Sk 2

AAR Edagel] 23hE 18He] RCTs Aol ohs ¥y
5 A $ES W1 A, FANIPEOIN A71E HIEY A%
oA HIEd 1ol W2 A 5H(278%)01%, T Hi
el st w7Hel ik 8ol Tl e
A7 = F7h E70] 12%9(66.7%)°1
on, HlEHo] £ AFE 1HG6%)01th =3t FAjel|A]
o= Qg HIEY A™AEA w7 ExhollM 18%(100.0%)
o] A7+ BFoAM vlEHo] Rgo 2 FEglL: FAET Ah=
o AFoz A HIEY M E 128(66.7%)9] ATolAl
HIEY REo 2 FUHEGT AR 93 6W(33.3%)01eH,
HIEY 8] 2 A7 itk SAES 5739 viEd 9
oM 18H(1000%) 25 HIEH o] Rgich Hud A
T A3} AdEe] HlEY AelM HIEY 3ol W Ave 12
H(66.7%)0130m, L7 L= 6H(E3.3%) 22 HERHIL, H|
E9 98] 22 d7= Uk o1& Tl &, & Ao
A 2F AE 1889 A7E T HIEE ¥l Waol 24
(11.1%), I 927t 158(833%), ¥ HIEE e 1¥
(56%)°130ct. =& vIEH Aol = 1H33]9] EAL A
g Al FERISH HE MEsiAl odgtal, 71R/8E el ik &
A 28& AYSR] ot w80 2 FIIEIRIth BE Al
Aol AFE F2 Aox| el gt A7AHE AAISH
Aes] Asts ol ik e ulEY $iglo] Wil ddsto]

Z B o] 5193 tH(Supplementary Figure 2).
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2018A7kX] 5H(278%), 2007 o1& 3H(167%) 01tk AT
$3) I7te F3o] 119 (61.1%), A3} njZo] zkzh 2%
(111%), €&, oIFE, =297t 2z}t 1 (5.6%)°It. S
5L AL 718k FAZE 12(66.7%), 18 719 SA7E 63
(33.3%)0lct. FE 4+ 1009 w]vho] 63H(33.3%), 1007 ©l
A 2007 ||Rto] 10 (55.6%), 2007 ©l4o] 23 (11.1%) 0131k
IRE A-S 35~654 HlTto] 13w (72.2%), 6541 o/de] 58

Table 1. Descriptive Summary of the Included Studies W=18)
Characteristics Categories n (%)
Publication year <2007 3 16.6

2008~2018 5 27.8

> 2019 10 55.6

Publication country China n 61.1
Sweden 2 1.1

USA 2 1.1

Other countries’ 3 16.7

Intervention format Individual 12 66.7
Group 6 333

Sample size < 100 6 333
100~< 200 10 55.6

> 200 2 1.1

Mean age of 35~< 65 13 72.2
participants (yr) > 65 5 27.8

Type of intervention Education-only 3 16.7
Exercise-only 6 333

Comprehensive g 50.0

Duration of <1 1 5.6
intervention (mo) 1~6 n 61.1

>6 6 333

Frequency of < 1 time/wk 4 22.2
intervention 1~6 times/wk 9 50.0

Daily 3 16.7

Not reported 2 1.1

Outcomes't Angina 7 389
Heart failure 3 16.7

Ml " 61.1

Restenosis 3 16.7

CV-related readmission 9 50.0

CV-related death 8 44.4

CV = Cardiovascular; Ml = Myocardial infarction.
*Egypt, Norway, Japan. ""Multiple response.
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Table 2. Characteristics of Included Studies W=18)
Intervention
) . . Outcome, n (%)
Studies Participants  Format ; _ Measuring ~ Compliance
) Contents Duration/Session ) [Evs. C]
(setting) time

Guo E:75 Group (1 Comprehensive 6 mo/180 session Attheend NR MACE: 4 (5.3) vs. 12 (16.0)
etal.[34] (Age:56.2) group) ® WeChat team shared a link on (daily) of inter- (x?=3.69, p < .050).
(China) C:75 (on-line)  rehabilitation ("Rehabilitation Home"). vention e MI:1(1.3)vs. 7(9.3)

(Age: 55.8) o Share self-care tips e Angina : 1 (1.3) vs. 5 (6.7)
F: 66 ® Questions about cardiac rehabilitation
M: 75 welcome daily from 3~4 p.m.

Zhang E: 65 Individual Exercise 6 mo/ Attheend NR e MI:0(0.0) vs. 1 (1.5)

etal. [42] (Age:70.3)  (off- ® CR on the basis of the routine therapy 1) Phase | of inter- (p >.999)
(China)  C:65 line) ® Phase Il CR 2) Phase Il CR (2 wk  vention e Angina: 1 (1.5) vs. 12

(Age: 69.8) ® Phase Il CR post-discharge): (18.5) (p = .002)
F: 17 15~35 min/ ® Readmission: 2 (3.1) vs.
M: 113 session, 2~3 19 (29.2) (p < .001)

times/wk for

3~4 wk

3) Phase Il CR (3 mo

post-discharge):

30~45 min/

session, 3~5

times/wk for 3 mo

Xiao E: 82 Individual Comprehensive 12 mo/exercise Attheend  During the MACE: 11 (13.4) vs.
etal. [35] (Age:60.2) (off-line e Smoking cessation counseling training for 3 mo: of inter- 9-mo self- 20 (24.4) (RR = 0.48;
(China)  C:82 &on- e Stress management 30~40 min/session  vention management  95% Cl = 0.24~0.97;

(Age: 58.7) line) e Exercise training (walking or bicycling)  exercise program for period, p =.040)
F:39 ® Community-based and self-managed 9 mo: 3~5 times/wk patients
M: 125 exercise program exercised 3~5
® Weekly WeChat messages and times weekly
telephone calls (self-managed program)

Widmer E:34 Individual Comprehensive 12 wk/(30 min/time) Attheend Lost to F/U ® Readmission: 3 (8.1) vs.
etal. [36] (Age:63.6) (off-line e DHI (smartphone-based CR program, 36 times of inter- - No one 3(8.8) (RR = 0.46; 95%
(USA) C:37 & on- contact the study team, messages to vention dropped out Cl =0.12~1.84; p = .260)

(Age: 62.5) line) consult their physician)
I 113
M: 58

Chen & E; 58 Group Education 3 mo/7 times Attheend  Dropped out ® Readmission: 8 (13.8) vs.
Yu [47] (Age:68.3)  (NR) ® Comprehensive medication education of inter- of the group 17 (29.3) (2 = 4.13,
(China) C: 58 (off-line (answering questions, reinforcing vention halfway p =.042)

(Age:68.2)  &on- precautions for medication changes)
F: 49 line) e \WeChat for health education feedback
M: 67
(278%)°14c. 2] Z2H([35], AnEE 7|9 A g Z2 At olgxl
HIFEA A §3S 55AE 98 (G00% o2 7P W AR(36], &5, Asd 29, 25 BKIse Je == 7P

1, BeEAel 23 A W8S AuEY, 2utd qf 7pgke. ES o 8% FAFEIT], ARUE IFCE Y *F L

2 AIES 17 wsT o 1AM A T A IR H EE RO &5 & EEl Oigk gA] 7155k, Ast BUEY

[34], ARUE) 718 £5 m2 e 3 4G D AEA B [38], £53 Alled Wk 93 4% U 54 Bl @8, ot
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Intervention
. . . Outcome, n (%)
Studies Participants  Format ; _ Measuring ~ Compliance
) Contents Duration/Session ) [Evs. C]
(setting) time

Xu et E:98 Individual Education 24 mo/24 times 1)At6 mo  Unable or o Mi:
al. [26] (Age:62.7)  (off-line @ Pharmacist intervention: disease-related  (monthly) 2) At the unwilling to 1) 6 mo: 0 (0.0) vs. 1 (1.1)
(China)  C:95 & on- knowledge (risk factors, symptoms and end of complete the (v =.309)

(Age:62.4)  line) complications) interven-  F/U 2) 24 mo:1(1.0) vs.
F:72 o Lifestyle education (smoking cessation, tion - Drop out 7(7.4) (p =.027)
M: 121 alcohol abstinence, salt restriction, low- (Evs. O): ® Angina:
fat diet and exercise) 2vs. 5 1) 6 mo: 0 (0.0) vs. 1 (1.1)
(0 = 309)
2) 24 mo: 39 (39.8) vs.
64 (67.4) (p <.001)
® Readmission:
1) 6 mo: 13 (9.2) vs.
19 (20.0) (p = .041)
2) 24 mo: 47 (48.0) vs.
69 (72.6) (p = .001)

Back E: 21 Individual Exercise 8 mo/(30 min/time), Attheend  Exercise > ® Restenosis (no significant
etal. [43] (Age:61.5) (off-line e Home bicycle ergometer exercise 5 d/wk of inter- 3 d/wk differences in rate of
(Sweden) C: 16 & on- ® Jogging or swimming vention restenosis between

(Age: 64.0) line) o Training diary groups)
F:5 ® Resistance exercise with elastic bands
M: 32

Wu E: 70 Individual Comprehensive 3 mo/ At 6 mo Good o MI:1(1.4)vs. 1(1.4)
etal.[37] (Age:70.2)  (off-line e Self-management (smoking, drinking, o Telephone F/U (10min): ~ after compliance e Angina: 3 (4.0) vs. 8
(China) C: 70 & on- eating habits) 1) 1 time/d discharge =16 points (11.4)

(Age: 68.6) line) e Exercise (walking, swimming) 2) If no new problems on treatment @ Readmission: 2 (2.9) vs. 8
F: 42 e Drug guidance for 3 days, 2 compliance (11.4) (> = 3.88,
M: 98 © Two F/U methods (telephone, home times/wk for 1 mo questionnaire p =.049).
visit) 3) 1 time/ mo up to 12 wk - Drop out ® HF: 0 (0.0) vs. 5 (7.1)
4) If a new problem (Evs. Q): ® CV-related death: 0 (0)
develops, repeat the 5vs. 5 vs. 1(1.4)
process up to 12 wk ® Arrhythmia: 2 (2.7) vs. 5
o F/U visit (30 min): (7.1 (¢* = 5.39,
2nd wk after p =.020).
discharge

Li et al. E: 40 Groups (6 Comprehensive 6 mo/daily Attheend  Walking e MI: 0 (0.0) vs. 1 (2.5)

[38] (Age: 55.4)  groups) ® Medical rehabilitation team (set up 6 of inter- frequency (0 > .050)
(China)  C:40 (on-line)  WeChat groups) vention > 50 times ® Angina: 2 (5.0) vs. 8

(Age: 55.6) ® Exercise program (20.0) (p < .050)
F: 28 ® WeChat daily checklist (medication and ® Readmission: 1 (2.5) vs.
M: 52 exercise completion), (record heart rate, 7(17.5) (p =.010)

Borg grade, and other discomfort after o HF: 1 (2.5) vs. 7 (17.5)

exercise) (0 <.050)

® Telephone F/U o CV-related death: 0 (0.0)
vs. 0 (0.0)

Kubo E: 18 Individual Exercise 12 wk/(30~40 min/ ~ Attheend  Drop out, ® Restenosis: 3 (17.0) vs.
etal. [33] (Age:59.0) (off-line e Aerobic training (leg ergometer, time) of inter- refused 8 (40.0) (p < .050)
(Japan) C: 20 & on- treadmill and walk-run program) 4~6 times/wk vention - Drop out

(Age: 58.0) line) (Evs. Q):
F:8 4vs. 2
M: 30

https://doi.org/10.4040/jkan.24019
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Intervention
) . . Outcome, n (%)
Studies Participants  Format ; _ Measuring ~ Compliance
) Contents Duration/Session ) [Evs. C]
(setting) time
Belardin-  E: 59 Individual Exercise 6 mo/3 times/wk Attheend  Compliance MACE: 7 (11.9) vs. 19 (32.2)
elli (Age:53.0)  (off-line e Exercise training program (stretching of inter- with training  (RR =0.71; 95% Cl =
etal [44] C:59 & on- and calisthenics, cycle ergometer and vention program: 0.60~0.91; p = .008)
(USA) (Age: 59.0) line) cool-down pedaling) 94.0% e MI:1(1.7) vs. 3 (5.1)
F:19 attendance (RR = 1.05; 95% Cl =
M: 99 - Drop out 0.68~1.59; p = .310)
(Evs. Q): ® Readmission : 11 (18.6)
8vs. 4. vs. 27 (46.0) (RR = 0.69;
95% Cl = 0.55~0.93;
p <.001)
 CAG: 4 (6.8) vs. 11 (18.6)
(RR = 0.84; 95% Cl =
0.76~1.05; p = .190)
e CABG: 2 (3.4) vs. 5 (8.5)
(RR=10.99;95% Cl =
0.76~1.46; p = .260)
e CV-related death: 0 (0.0)
vs. 0 (0.0)
Munk E: 20 Groups (2 Exercise 6 mo/(60 min/time) ~ Attheend  Training MACE: 8 (40.0) vs.
etal. [45] (Age:57.0) groups) e High-intensity interval exercise training 3 times/wk of inter- attended 12 (60.0)
(Norway) C:20 (off- program vention > 90.0% of e MI: 1(5.0) vs. 1 (5.0)
(Age: 61.0)  line) 1) 10-min warm-up (60.0%~70.0% the training ® Readmission: 2 (10.0) vs.
F:7 max heart rate), followed by 4-min sessions 4(20.0)
M: 33 intervals (80.0%-~90.0% max heart ® CAG: 1 (5.0) vs. 4 (20.0)
rate) on bike or running. e CABG: 1 (5.0) vs. 0 (0.0)
2) 5-min cool-down, 10-min ® PCl: 3 (15.0) vs. 3 (15.0)
abdominal, spine resistance exercises
and 5-min stretching and relaxation
Du E: 479 Individual Education 36 mo/7 times 1)at 12 mo  Unable or MACE
etal.[27] (Age:60.4)  (off-line e Hospitalization: weekly lectures on 2)at36 mo  unwilling to 1) 12 mo: 26 (5.5) vs. 35
(China)  C:485 & on- post-PCl prevention accomplish (7.4) (p = .237)
(Age: 61.6)  line) e Discharge: medications, behavior the F/U 2) 36 mo: 88 (18.6) vs.
F: 264 changes, symptom management program 137 (28.8) (p < .001)
M: 700 e F/U (4 phone calls): health education, - Drop out ® CV-related death
disease prevention and medication (Evs. Q): 1) 12 mo: 8 (1.7) vs.
guidance 5vs. 10 12 (2.5) (0 = .369)
® At 12 and 36 mo: diet, smoking, 2) 36 mo: 21 (4.4) vs. 44
medication adherence and medical (9.3) (p = .003)
costs information ® Non-fatal ACS
1) 12 mo: 18 (3.8) vs. 23
(4.8) (o = .429)
2) 36 mo: 67 (14.1) vs.
93 (19.6) (p = .025)
2% 9 ApIEE ZE(39], &5, Aol8¥, AEHA Y, iilﬁ“ﬂr Aolg¥, 3¢ 59 AEET {41l R T/
AW IFE AYST 18T 39 PE =2 AR, B2, & o I
ol da, 27171 23 &5 AlE, o= 2 Agsd s, A EEFME 6HB33%)01L, T FA U&-S AuEd,
S} 19 BE B ol 4RO, SASE B SE £ R AR, Ao o A 25, 57, 4
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Intervention
) . . Outcome, n (%)
Studies Participants  Format ; _ Measuring ~ Compliance
) Contents Duration/Session ) [Evs. C]
(setting) time
Yin E: 50 Individual Comprehensive 9 mo/NR Attheend NR MACE: 8 (16.0) vs. 28 (56.0)
etal. [39] (Age:67.1) (off-line ® Omaha system-based continuing care: of inter- (v <.001)
(China) C: 50 & on- chief physician and seven nurses vention o MI: 1(2.0) vs. 5 (10.0)
(Age: 69.5) line) ® Enhanced health education: provided (0 <.001)
F: 50 general and PCl-related education e Angina: 6 (12.0) vs.
M: 50 (offered skills for managing post-PCl 16 (32.0) (o = .030)
symptoms, including angina emergency ® Restenosis: 1 (2.0) vs.
care) 5(10.0) (p < .001)
e Encouraged communication & self- e CV-related death: 0 (0.0)
management vs. 2 (4.0) (p = .500)
e Evaluation: diet management,
medication management, exercise
management
Lisspers E: 46 Individual Comprehensive 12 mo/4 wk At the end  Their own MACE: 11 (23.9) vs. 9 (21.9)
etal. [31] (Age:53.0) (off-line e 4-wk stay at intervention unit: residential stay at of inter- refusal - Drop  (y? = 0.47)
(Sweden) C: 41 & on- 1) Health education, training activities  the intervention vention out (Evs.C):  ®MI:0(0.0) vs. 2 (4.9)
(Age: 53.0) line) 2) Habitual behavioral changes: stress  unit + 11 mo regular 2vs. 4 o CV-related death: 1 (2.2)
F: 14 management, diet, exercise, and F/u vs. 3(7.3)
M:73 smoking habits
® 11-mo regular F/U: interviews on
lifestyle behavior
Yang E: 53 Individual Exercise 7 d/daily 12 mo after  Compliance MACE: 5 (9.4) vs. 24 (45.3)
etal [46] (Age:454)  (off- ® 1 d: limb flexion and extension, ankle inter- was defined (x?=17.13,p < .001)
(China)  C:53 line) pump movements vention as exercise on  ® Angina: 4 (7.6) vs.
(Age: 45.6) ® 2 d: leg droop, limb joint flexion and time according 10 (18.9) (32 = 2.96,
F:39 rotation, bedside toilet seat training to instructions  p =.085)
M: 67 ® 3 d: walking 50 m once e Restenosis: 0 (0.0) vs. 7
® 4 d: walking 50 m twice (13.2) (3> = 5.50,
® 5 d: medium-speed walking 100 m p=.019)
twice o Arrhythmia: 1 (1.9) vs. 7
® 6 d: medium-speed walking 150 m (13.2) (> = 3.38,
twice with family p =.066)
® 7 d: medium-speed walking 150 m
twice alone
@, S g o835 NI 5143, f4A 533, 2E  (167%), F 13] vlgko] 4H(22.2%), TA 34E BAISHK] &2

A EE oFE W&t BHtY 1E AR&ste] 7 wsof g

e AEL 7], A, FF A 9 253 Aol vigh B

XA RIZ-26], ¥

£l Folle 2 o 2 oFE ﬂ%[zﬂzi T %’iﬁk
FA 713k 1704 wRkel = 56%

6lL1%o2 7P Bk, 670 534%
A BeE F 1~63= 9HG00% o2

e s, e 50
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Table 2. Continued

Intervention
. . . Outcome, n (%)
Studies Participants  Format Measuring ~ Compliance
. Contents Duration/Session . [Evs. C]
(setting) time
Liu et E:74 Group (3 Comprehensive 3 mo/3~5 times/wk  Attheend  Completion of MACE: 5 (6.8) vs. 16 (17.8)
al.[40]  Age: 66.4 groups)  ® Hospital team of cardiologists, nurses, of inter- F/U task (3= 4.42, p < .036).
(China)  C:90 (off-line  and nutritionists provides postoperative vention -Dropout(E  ®MI:0(0.0)vs. 1(1.1)
Age: 66.1 & on- support vs.C):2vs. 10 e HF: 4 (5.4) vs. 11 (12.2)
F: 53 line)  Family contracted doctor system: o CV-related death: 0 (0.0)
M: 11 provides education, drug adjustments, vs. 0 (0.0)
and records reactions ® Revascularization: 1 (1.4)
e Exercise rehabilitation: includes vs. 4 (4.4)

walking, housework, Taijiquan, and
dance

® Grade IIl Level A hospitals have a fast-
track referral system for cardiac events

o Lifestyle education: smoking, alcohol,
and diet

® Direct consultation via WeChat or
telephone & viewing results, drug
adjustments, and F/U

Kamel E: 100 Group Comprehensive 3 mo/3~5 times At the end  Achievement MACE : 11 (11.0) vs. 14

etal. [41] Age: 56.2 (NR) ® Monthly Zoom video conferences cover of inter- at least 80.0%  (14.0) (o = .520)

(Egypt) C: 100 (on-line) healthy lifestyle, smoking cessation, vention coverage of ® MI: 4 (4.0) vs. 6 (6.0) (0 =
Age: 55.8 exercise, diet, and cardiac rehabilitation the mean .500)
F:57 proportion of ~ ® Readmission: 5 (5.0) vs. 9
M: 143 days (9.0) (p = .270)

o CV-related death: 1 (1.0)
vs. 2 (2.0) (o = .560)
® CVS:1(1.0) vs. 1 (1.0) (p
>.999)
* TVR: 3 (3.0) vs. 6 (6.0) (o
=.300)
ACS = Acute coronary syndrome; C = Control group; CABG = Coronary artery bypass graft; CAG = Coronary arteriography; Cl = Confidence
interval; CR = Cardiac rehabilitation; CV = Cardiovascular; CVS = Cerebrovascular stroke; DHI = Digital health intervention; E = Experimental
group; F = Female; F/U = Follow up; HF = Heart failure; M = Male; MACE = Major adverse cardiac events; max = Maximum; M| = Myocardial
infarction; NR = Not reported; PCl = Percutaneous coronary intervention; RR = Relative risk; TVR = Target vessel revascularization.

2o ARE AT F9kal Xiao 5[35]19] ¢ MACE 1) @HS
7WE QR10] AZhS AlFskA] ot Alelst3ict. PAZ B BAo||= 73] RCTs7F TEUL, HIFER 5
w2 Ao vetRMe] 2E =82 F 160, Al AT 24 A¥<S 0.30v] RFJAL(OR = 0.30, 95%
T3 AR S AYTE 1,342, =T 1,355%01dtk. CI = 0.20~045, p<.001), E= Ao o]aAgde ik
MACE] sidshes @45, ARA, A28, Mgz A3 (P =00%, p = 874) (Table 3). A1 FFE 5I912E wletA
St BEE AYY 9 Argel digh vlekER A9 adE oA BEFRFAUHE)E AT LA AFS 0.3 RERL
Table 3, Supplementary Figure 33 &tk v|FEX FA19] &+  (OR =031, 95% CI = 0.16~059), =3ZFA@H)et Z&-FA(1
Fd 18, &5 EFEAY aatet FE AR == a8 & )+ o At Fof 5t F vehEAolA AlLlsticH(Ta-
= Table 49} 2t} v|eFEA FAj9] 7P &7+ Table 59 ble 4). A 78 5h$1 15 weRRAol|A 711 718 S (5H)
Fdaa = FAZ 2 93] 0.308 ¥FJL(OR = 0.30, 95%
CI =019~046), 25 7I¥F FAAT2H)= I A7t Fof
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Table 3. Effects of Non-pharmacological Intervention on Major Adverse Cardiac Events (W =16)
Test for overall effect Heterogeneity
MACE n
K ——— OR (95% CI) p-value Q@A df 12 (%) p-value
E C

Angina 7 456 453 0.30 (0.20~0.45) <.001 2.45 6 0.0 874

HF 3 189 205 0.31 (0.12~0.83) .020 0.96 2 0.0 .620

M n 702 710 0.36 (0.18~0.72) .004 3.67 10 0.0 961

Restenosis 3 121 123 0.20 (0.06~0.64) .006 0.98 2 0.0 .612

CV-related readmission 9 547 541 0.32 (0.23~0.46) <.001 7.19 8 0.0 516

CV-related death 8 923 940 0.44 (0.27~0.72) .001 0.49 4 0.0 974

C = Control group; Cl = Confidence interval; CV = Cardiovascular; E = Experimental group; HF = Heart failure; Ml = Myocardial infarction; OR =

Odds ratio.

Table 4. Effects of Non-pharmacological Interventions on Major Adverse Cardiac Events by Intervention Type and Format (W =16)
Test for overall effect Heterogeneity Test for overall effect Heterogeneity
Outcomes  Types n Format n
K ———— OR(95.0%Cl)  p-value [?(%) p-value K OR (95.0% Cl) p-value 12 (%) p-value
E C E C
Angina Com 4 240 240 0.31(0.16~0.59) < .001 00 939 Indiv 5 341 338 0.30(0.19~046) <.001 0.0 719
Exer 2 18 118 - - - - Group 2 115 115 - - - -
Edu 1 98 95 - - - -
HF Com 3 189 205 0.31 (0.12~0.83) .020 00 .620 Indiv 1 75 75 - - - -
Group 2 114 130 - - - -
Ml Com 7 460 47 0.39 (0.17~0.90) .028 00 .898 Indiv. 6 393 385 0.25(0.09~0.70) .008 0.0 910
Exer 3 144 144  0.45(0.10~2.17) 323 00 .810 Group 5 309 325 0.49(0.19~1.26) 138 0.0 .871
Edu 1 98 95 - - - -
Restenosis  Com 1 50 50 - - - - Indiv. 3 123 123  0.20 (0.06~0.64) .006 0.0 612
Exer 2 71 73 = = = =
CV-related Com 4 247 244 0.41 (0.19~0.87) .020 0.0 415 Indiv 5 329 323 0.30(0.19~0.46) <.001 23.6 .264
read- Exer 3 144 144 022(0.10~049) <.001 255 261 Group 4 218 218 0.39(0.21~0.74) .004 0.0 .693
mission Edu 2 156 153 - - - -
CV-related Com 6 385 396  0.32(0.08~1.21) .093 00 970 Indiv 5 709 710 0.43(0.26~0.72) .001 0.0 923
death Exer 1 59 59 = - - - Group 2 114 130 No events - - -
Edu 1 479 485 - - - - 1 100 100 - - - -

C = Control group; Cl = Confidence interval; Com = Comprehensive; CV = Cardiovascular; E = Experimental group; Edu = Education; Exer =
Exercise; HF = Heart failure; Indiv = Individual; Ml = Myocardial infarction; OR = Odds ratio.

SHIE HEREAollA AQfst$icH(Table 4). SA 717HE 5t
I35 wEREAelA 6719 ofst A 717 (6%)2 JAs 2 9
& 0288 RFI(OR = 028, 95% CI = 0.15~054), 671
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SFATH Table 5).
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Table 5. Effects of Non-pharmacological Interventions on Major Adverse Cardiac Events by Intervention Duration (W =16)
<6mo > 6 mo
Test for overall effect Heterogeneity Test for overall effect Heterogeneity
Outcomes
n n
K ——— OR(5%CIl) p-value I?(%)p-value K OR(95%Cl)  p-value I? (%) p-value
E C
Angina 5 308 308 0.28(0.15~0.54) <.001 0.0 .668 2 148 145 - - - -
HF 3 189 205 0.31(0.12~0.83) .020 0.0 .620 0 = = = = = =
Ml 8 508 524 0.48(0.21~1.08) .075 00 .975 3 194 186 0.16(0.04~0.61) .008 00 973
Restenosis 3 121 123 0.20 (0.06~0.64) .006 00 .612 0 = = = = = =
CV-related 8 449 446 0.31(0.20~0.49) <.001 1.6 .417 1 98 95 - - - -
readmission
CV-related death 5 348 364 0.43 (0.06~2.95) .338 00 .842 3 575 576 0.44(0.26~0.73) .002 0.0 .798

C = Control group; Cl = Confidence interval; CV = Cardiovascular; E = Experimental group; HF = Heart failure; Ml = Myocardial infarction; OR =

0dds ratio.

95% CI =0.10~217)%& 42734 24 el folst a3b71 ¢l
AEFANEH) = W A7 Hof 519 aF wEHRAoA
AMI5HATHTable 4). A 78 sH911F wEHEAIA 7]
79 FA(6H) = AAA 4 AES 0.25v] FFE{
(OR = 025, 95% CI = 009~070), 1& 7|¥ FAI(GH) = A2
A 4y ol folgt a7t GRATHOR = 049, 95%
CI =0.19~1.26) (Table 4). S8 71718 519 2F HEHZ oA
671 Z3 SAEH) = ATAN 24 A"S 0168 FFEAL
(OR =016, 95% CI = 004~061), 671€ 0|5} FRI(3H) = 4]
72 4y ol o a7 YATHOR = 048, 95%
CI =021~108) (Table 5).

AL,

e Mg Y IS 0.208) LFEI(OR = 0.20,
CI = 0.06~0.64, p = 006), TIH A7<| o]AHL gict
(I’ = 00%, p = 612) (Table 3). @E5A(2H)9} BLFA(1H)
g dwt Ba, 67hE 23 FA(TE glo 5191aE W
EFEA2 ZIYSHA] QFktH(Table 4, 5).

A AEE MY EAols 98] RCTs7h 23]

OFEX FAE MUY 2 AFS 0329 FFRGL
(OR =032, 95% CI = 0.23~046, p< .001), T3H A7) o=
e JATHI® = 00%, p = 516) (Table 3). A 934 o191

T HERE Ao &5FAEHE) = AU T AP 0224 &
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QI(OR =022, 95% CI = 0.10~049), EIFA(@4H)= A
A A 3S 0418 RFEJITHOR = 041, 95% CI = 0.19~0.87)
(Table 4). AKFA(2H)= W A7 Hol 5192F HEeHE
Aol|Al Aestoict. A 278 5H911E weHEAlA FHRl 7]
H SAGE)E AYY T Y8S 0.308) ¥EAILOR = 0.30,
95% CI = 019~046), & 7I¥F A= MUY 2 99
< 0.398] RFETHOR = 0.39, 95% CI = 0.21~0.74) (Table 4).
A 717PE 3191 0F vt AolA 671K olst FAH(8H) &= A
AL Bg 9L 03181 REQIL(OR = 0.31, 95% CI = 0.20~
049), 671€ =3 FAl= 1902 5tIE wEtHRAolA =9
5}cH(Table 5).
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o, vekER FAE AETAST HHEE A W Jde
0448 FEAT(OR = 044, 95% CI = 027~072, p = 001), Z
SHel 9] oAAe YIIYTHI® = 00%, p = 974) (Table 3).

A FEE oIE wlelRAoA, BEEM6H) = AEHES
I FEE ARG 2 el fogk a7t YIALOR = 0.32,
95% CI=008~1.21), X&5Ae SE5FAe 47 1He = o
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A 2738 5191 2F wleRRAlelA i 719 SR (GH)= AR
gkt #Eg AR 2 9138S 0434 $5UI(0R = 043,
95% CI = 0.26~072), 38| 1F 7|8 T/ F 2¥oM= APd
o] gidar, 138g AL WS AAISHACH Table 4). FA] 7]
7P 5191 0F wERRAoA 671Y 23 FABE) = AEEE
2t AHAE AP 2 98-S 0448 WEQI(OR = 044, 95%
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