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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

Jo, Sojeong’ - Lee, Haejung® - Park, Gaeun’

!College of Nursing, Pusan National University, Yangsan
%College of Nursing-Research Institute of Nursing Science, Pusan National University, Yangsan, Korea

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).

Key words: Percutaneous Coronary Intervention; Coronary Artery Disease; Cardiovascular Diseases; Meta-Analysis; Randomized Con-
trolled Trial

44

ZQ0f: AL DAIZ W Zas PIAIZS MRS AlSptal

=, o222

fie

 Olete s, 2ag g2 ¢
Address reprint requests to : Lee, Haejung

College of Nursing-Research Institute of Nursing Science, Pusan National University, 49 Busandaehak—ro, Mulgeum—eup, Yangsan 50612, Korea

Tel: +82-51-510-8344 Fax: +82-51-510-8308 E-mail: haejung@pusan. ac. kr
Received: February 16, 2024 Revised: May 16, 2024 Accepted: June 11, 2024 Published online August 22, 2024
This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons. org/licenses/by—nd/4.0)
If the original work is properly cited and retained without any modification or reproduction, it can be used and re—distributed in any format and medium.

© 2024 Korean Society of Nursing Science https://jkan.orkr


https://orcid.org/0009-0009-5372-0750
https://orcid.org/0000-0003-0291-9945
https://orcid.org/0000-0003-0923-4340
http://crossmark.crossref.org/dialog/?doi=10.4040/jkan.24019&domain=pdf&date_stamp=2024-08-31

312

M E

1. A2l Eod
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A|A| R 71717 (World Health Organization)ol] w2 Ad
gt FHE AR = uid oF 17909 Holglon, o)
AlA AFERES] 32.0%01 s EheH]. Advaste] =g Hgh
Z shel IAFEMESH coronary artery disease)S ZITHA|
A ZAuA #AA=EW Zx)<&(percutaneous coronary inter—
vention [PCI]) XIEE WA == [2], PCl= w2 353 2 4
TE, AlE T 2 AMGE 59 olFo] YeH3]. 224 PCI Al
3y Sl Aol gt P F=4 #ejrt esi, PCI §
BatE FATE AATolA Sxke] 2o 200%004 AFE 9
Aol Alom, SAAL HlEo] 1AE QTR 4~6ul EQtct
[4]. 87%%= 8T T Yo 2 19 ool AYYS s,
29.0%°1A =
[MACE]D®] 243513icH5]. MACESE AR, A4, A

5 HEF AEH A 5ol T3tEn PCI & WSS}
4 o|5o] g3t x|Ho|tH6].

PCI A]3) o]|F 2% Alo] 2dl= ¢
MEE o 9 715 BES Qs FastH, e 17 FAY
A%o] o]RoiFS wi[1,7], A AR Aol 200% ZHAskaL,
it 71 750] 5 == Ao 2 YERGTHE]. ATt
A 5T Aoled, 2, AlF B AE 9 AEAEE e
So2 g AR A Z2a3o] 3Lt Frofst Ayl
A &g, CHRS- TZE] (C—reactive protein), A3 2 Mgz
13 %lo] ZHAaskgiar, AsR|Te 9 4he] Ho] Fd=lon,
AU, AAle & 27] AFgo] Z4stATHI-13]. olME &5,
W&} 2 HFER Sl AAE, FAE Qo] Ha XE
sl H)go 2 P} 75_4,,,2:_' ol 4= gJrli= APEo] glom, oF
QWY A e 9SO E AHS 7hEtte] HE AR
Ho g &g ¢ %1‘:]'[14] J2u PCL & JRF BHoklE g
A 7|7t o|Fox]= At WL E
A F oo 2 T 5 Y= AFEAE ddste
A7} QATHIS 161.

PRI WSS HEASTAE tFo 2 Al3gH v]FER] FAljol
gt AAR ERuE 9 wetE e 55Ae dist vEX A
HEREAN17], et 55l digh aaHEA[18], A A
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7 A3 (randomized controlled trials [RCTs])7} E3H=]QI 1,
AN R AEE AEBESto 2 918 Apio|
- 7:]—0]7]— %1911:]- J,]-I\l-%.uﬂxl 9_]-7;]-._. T;HA]—O 2 }\] Cl)]‘c‘i]—
o] A FQrol wWE HAET ] gt atE
(191914 &= 148%H¢] RCTs (N = 50,965)7F Z=3L, A
WA FHRARE &5, Ao, FA ns(RgET 1)),
AEAEE H(AEHA ), AEE RA), 9" 8% 7
(IEY, vlvh, B, FAT) T 22 v|GEF At
SEQh wEtRA AR, 52 AMY Zadl adEelln
(HR =074, 95% CI = 060~0.92), A AEH #= AYdE
Zrao] &3 0)UTHHR = 0.76, 95% CI = 0.58~0.96) [19].
PCl & 5 aSixte] o Fol MACEZ} 23t XZ[6]Y
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walking distance), ZHIA 5718 =17 (left ventricular end
diastolic diameter) S ©AZAo]| Tt &3S BAISH ML
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2% Ao, 24, 9}7:} WS, AEHA HEe} e G 24
7t T 7HR] ol AFER= FAE SJulshH[20], PCI Al & &+
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g R Aokd &5 YT 49 A 3 &2 o EAell
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=2 (%

A 79, &4, SA 717, a3K]E) S gefeitt
ER, vIFER FAI7F MACE (WA, A23M, A5 A

5 AduEsgo 2 et MY H AFD) Wl mixl= &3t

A, BleFEA SRS £, @HE0NR, 3%), 7kt e &

£ A7 PCIE AlsE B0 ESAoA Al34 vlekE
A A adE BHud 7] gz 378 tides 2%

Tolt} SrFRAEATY
(National Evidence based Healthcare Collaboration Agency
INECADS] AAA 2% viwd’ [24]3}, Preferred Re—
porting Items for Systematic Reviews and Meta—Analysis
(PRISMA)®] IAIE A1z B x50 wat 2 A1g
4385} tH(PROSPERO registration number: CRD4202346
2690).
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AZAE P29l participants,
intervention, comparisons, outcomes, study design (PI-
CO-SD)ll wt} AI=AG7IE 2 viAlZIES FAR 2 RA|
st Thewt 2k

1) dH7|IE

() A7 i’ (participants)

AFS T eWESS Flohgke gb 184 o)) 3tz
PCIE Al Atolck

(2) ZA(intervention)

FM= PCl & FEHgoly 7et T o 2 2735
550 2 AlFH v|SER FAE o2 sIith v|SEF
AollE &5, 15 5o ETFEH, 2 QoA BiEAls &
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(4) 9727} (outcomes)
ATAI = ddRA vkES FAE Bt & AapaE
B AgsE MACEZ ARH, A273M, 45, A A

o
ko = QI MUY B APgo] ke

(6) AT F9(study design)
£ AFolNe A9 2tE AR o R Prlslal 2 £F

o] 2% ANIS] Sl Bak) i APEre ST

2) A7 | =

s 95]% (coronary artery bypass graft [CABG])&
AleHSE PFEWAELAL T FA AT, Bes 52 A
ke BxE tide 2 g 9, okEoly 1% BEA v
SAE AlBet 29, F2H] tixT At obd wHR AY o

| AT, MEF 2AF AT, HEEA 59 AT AAE @
H

2 20239 8K E 2023¢ 1197kX] 4335190
Ax1© 2 PubMed, EMBASE, Cumulative Index to Nurs—
ing & Allied Health Literature (CINAHL), The Cochrane
Register Controlled Trials (CENTRAL)OIA K125 MBI
ot PubMedollM= &A1l o]t 25 (Medical Subject
Headings [MeSH]), EMBASE®] Ex]0jQ] 8}s} £of &0f
Aol(Elsevier's authoritative life science thesaurus)S AH&3
o Z} FARIE AT

AN L Exo], NlB3} £29] text wordS AND/OR ¥ &=

o AMS ARRSIAL PCIE AIEE B352SR (partici—

>
i
P
o A

o
=
Q,

pants), H|2FEA Zx|(intervention), RCT (study design)E 3
grsto] sl AME flsl AHE 2 3oz didRtE
percutaneous coronary intervention OR percutaneous coro—
nary intervention* OR percutaneous coronary revasculariza—
tion* OR PCI OR percutaneous transluminal coronary angio—
plasty, H|¢FEA 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

Y= Zolw AMALS A5t (Supplementary Table 1). &
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of g BE AT1E S5PF O R AEsto] viAEE £5o of
3 AMRFE Mttt o] LRI e B¢ A7 2 HiA]
71E] uhet YEs A HESHY] gXE e =&Y
A|3e] ATAHHL)SE Helste] 275ttt 18%He] =Fo] =
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=29] A H7}= The Cochrane Bias Method Group®] 7ig¢
St The Cochrane’s Risk of Bias 20 =75 AM8515ith HIEH
gL (1) F=9] Bid Bgellx] gsh= ¥IE™ (randomiza—
tion process), (2) o|=H FAolA vIZH A= QI3 viEH
(deviations from intended interventions), (3) &€ 23}t o]
B2 <135} B]E(missing outcome data), (4) 2} SHojA Q]
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(funnel plot)?} Egger’s linear regression test®
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Tolle & 18] Fdlo] X, AT 1,445,
=7 145398030, £319] E/32 Table 13 Table 29t 2
t}. 20194 o]% &3 £30] 10%(556%)°11L, 200837
2018E7kK] 5H(278%), 2007 o1 3H(167%) 01t} AT
$3) 27te F3o| 11 (61.1%), A9} n|Zo] z+kz 21
(111%), 4&, olFE, =217t 212t 13(56%)°1ct. A
5L QA 718k FA7E 12H(66.7%), 18 718 SA7E 6
(33.3%)0lct. FE 4+ 1007 w|Tto] 6H(33.3%), 100 ©]
A 2007 \|eto] 10 (55.6%), 2007 ©l4Fo] 23(11.1%) 11Tk
IR A 35~654 Hlgto] 13 (72.2%), 6541 o/de] 58
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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
(27.8%)°131ct. g Z25(35], AnEE 7|9t A g z2 a9y 957l
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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)
A% 9 ApIEE ZE(39], &5, Alol8¥, AEHA e, EEZL"—“# Aolg¥, 3¢ 59 AEsT ws[4l]eE T/
AU 35 RSV B4 T G5 22BN, B3, & o) gl

U ARST 2, A

y o
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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
o, BENcE ol8e APH LEUI), S $EBI, 2 (167%), F 18] vlEo] 4M(@2.2%), T R4S WA e
A% 2 Az 59 &5 ZEOH[44], 3082 FHE 1ZE =] 28(11.1%)°I1tk tiF-Ee] 2704 171 o)de] AxpH
A SEM5], e F 7Y BU0 WA SEUClOR TH 4 EFHGON, BUFS ST RS THGBI%), AR
=o] Ak AEFAE 3H(167%)01 L, 3 T igS AL 3W(16.7%), ALEML 119(61.1%), MBES 39
AR oFE w3 Bubd S ARRSHY] 17 wsol digh  (167%), AEHEST B AL 9H(500%), AEHES
¥ =y 7<1]J1[47], =9, 25 A9 9 5 Aol oig B I B APLE 89 (444%)°13iTh

B9 ol ’“‘%‘ of & oFE w&27]10.2 T AUtk

A 717k0] 10 mgkel =Fo] 1H:(56%), 1~671€2 113
(6L1w) o2 7P WAL, 671E £ 6H(33.3%)01ich. &
A 25 F 1~63E 9W(500%) 02 7P 2ok, mjde 33

R

i
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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 - Drop out (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) (p = .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.

zro] AAZE TSR FokA Xiao S[35]9] 7= MACE 1) @S
7WE QR19] AZhS AlFskA] ot AlQlst3ict. PAlZ ¥ B Aoll= 7H9] RCTs7F 3T, H|okER &
uta] 8 Aol mletE Ao T3 =72 F 160 + AT 8 9¥s 030 RFEJAIL(OR = 0.30, 95%
T3 AR S AP 1,342%, IR 1,355%0Idct. CI = 0.20~045, p<.001), E3HE Aol olaAgLe gigdch
MACE°] sigshs @45, ARA, A4, Mgz A898d (F=00%, p = 874) (Table 3). A FF¥ 319115 HEHEA
St BEE AYY 9 Argel digh vjekER A9 ade oA EFFAUHE)E AT LA AES 0.3 REL
Table 3, Supplementary Figure 33 Zth v|FER FA19] &  (OR =031, 95% CI = 0.16~059), &5FA(2H)2}t 28-FA(1
FH %, &5, E35Ale] adtet 3 A == a5 & H)E o A7t Hof sk E wlEREMolA AlQlst T Ta-
H= Table 49} 2ok HIER FA)9] 7|70 3= Table 52+ ble 4). A 7448 s1 28 vel2AollA 7|2l 718 Fx)(53)
2t + AT 2 Ago] 0.308) RFJIL(OR = 0.30, 95%
CI =019~046), 25 7I¥F SAAT2H)= o A7t o

c
=
r
T
o

3

J
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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.

Sk911F wIEHE Aol AlLJstgith(Table 4). SA 717HPE 514
IF wEHE Aol 6704 ofst A 7IZHGEH)S AT 2 9
S 0284 FFEI(OR = 028, 95% CI = 0.15~054), 6701
23 FA Q) E td A771 Fo] 59l 3F vebEAolA A<
SF3tH(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%Cl) p-value I?(%)p-value K ———— OR(95%CI)  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 ol folst a3b7t ¢l
AEFANEH) = W A7 Hof 519 aF wlEHRAolA
A I5HATHTable 4). A 2788 5191 1F wEtEAolA 7]l
719 FA(6H) = A2AA 4y AES 0.25v] FFEFP
(OR = 025, 95% CI = 009~070), 1& 7|¥t FAGH) = A=
ZA Ay ol ol a7t GRTHOR = 049, 95%
CI =0.19~1.26) (Table 4). S| 71718 519 2F HEHZAolA
671€ 3} FAEH) = ATAM 2 A”S 0168 FFEHAL
(OR =016, 95% CI = 004~061), 671¥ 0|5} FRI(GH) = 4]
7 Ay ol g a7} YIATHOR = 048, 95%
CI = 0.21~1.08) (Table 5).

AL,

e Mg Y AP 0.208) LFEI(OR = 0.20,
CI = 0.06~0.64, p = 006), TH A7F<| oA giict
(I’ = 00%, p = 612) (Table 3). @55 (2H)9} BLFA(1H)
g dwt B, 671E 23 FA(TE glo 5H91aE W
EFEA2 ZIYSHA] $EktH(Table 4, 5).
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RQI(OR =022, 95% CI = 0.10~049), EIFA(@4H)= A
A 9 93S 041 RFEJITHOR = 041, 95% CI = 0.19~0.87)
(Table 4). A&FACH)E W A7t Hof 5191 2F ek
Aol|lAl Aelstoict. A 278 5k g wEHEAoA 7HRl 7]
g ZAGH) = AYY T Y8 0.308) ¥EAILOR = 0.30,
95% CI = 019~046), 15 7I¥F @)= MUY 2 999
< 0.398] 2FETHOR = 0.39, 95% CI = 0.21~074) (Table 4).
A 7178 3191 3F el Aol 670 olst FAH(8H) = A
Y ¥hg 9L 03181 RFEQILOR = 0.31, 95% CI = 0.20~
049), 671€ =3 A= 1902 51 1E vetEAoA |9
5}9cH(Table 5).
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0444l W39131(OR = 044, 95% CI = 0.27~072, p = 00),
T A7 ol AYUTHE = 00%, p = 974) (Table 3).
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95% CI = 0.26~072), 38| IF 7I% S/ F 2WelA= APS
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CI=026~073), 671€ olst SA(GH)= AEadezt e
A 2 el frofdt a3 IITHOR = 043, 95%
CI = 006~2.95) (Table 5).
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