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Abstract

Objective: To identify and analyze the risk factors for readmission within one year after PCI in pa-
tients with myocardial infarction using fault tree analysis, construct a risk prediction model, and
provide theoretical basis and practical guidance for early screening of high-risk groups, formulating
targeted nursing intervention measures, and reducing readmission rates. Methods: A case-control
study design was adopted. Data of patients with myocardial infarction who underwent PCI in the
Department of Cardiology of Shaanxi Provincial People’s Hospital from 2018 to 2023 were retro-
spectively collected. The patients were divided into the case group and the control group based on
whether they were readmitted within one year after the operation. Through systematic literature
review and two rounds of expert consultation, a list of risk factors was determined. With “readmis-
sion within one year” as the top event, a fault tree was constructed from top to bottom for qualitative
and quantitative analysis, and the minimum cut sets and structural importance of each basic event
were calculated. Results: A total of 126 cases were included in the case group and 252 cases in the
control group. The fault tree model included 6 secondary events and 35 basic events, with a total of
47 minimum cut sets. Qualitative analysis showed that OR gates accounted for 65%, indicating a
relatively high system risk. Quantitative analysis identified 5 key risk factors: left ventricular ejec-
tion fraction < 40% at discharge (structural importance 0.213), diabetes mellitus (0.187), poor med-
ication compliance (0.165), lack of family support (0.142), and non-participation in cardiac rehabil-
itation (0.128). Multivariate logistic regression verified the independent association of these fac-
tors with readmission (P < 0.05). Conclusion: Fault tree analysis can visually reveal the multi-factor
hierarchical relationship of readmission after PCI in myocardial infarction patients. Cardiac func-
tion, comorbidities, self-management, and social support are the main risk dimensions. Stratified
intervention targeting key nodes can reduce readmission rates.
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S0 U BE (acute myocardial infarction, AMI) 3= 2 (IR Sk S EFLZE 5 4L, 2O i g A0 T
(R, [ e i R R B AE T R A [1]. JE T AN LB AL T, $1] 2030 £ E AMI
I NECRs R 2260 J3451[2] - H € [RGB 5 5 4 75 2023) 2022 4 AMI FEHCIA {1 5 /4 103.4
JiNIK[3]. AMI 1E A 5& 0o (Coronary Heart Disease, CHD) R ¢ ™ B (1) — Rl 2 8 2 0 IS YRR SR 5 5%
F, BLARARMRE., @ALT R LA RTUG NRHE, RN RAII BT MiH[4]. &R bR A N
HBTT (PCIE O 85 i 3 B LS B T B, ReA SO B SEAR GBIk, 1235 g S Pl S [5] - SR T
OB PCI AR i P A I e Bk, AR RIPE RN 8 AR . JEgeit, FRELOEEHE PCI R
Ja —E N FENBL e EA 15%~25%, AT E SN B AR T A, IR RE A S RS T R R R UTE &0
B, AN B AU PR 3R A2 Stk HE TR T3 . REAE T 78 2 KRR G Rl A 20 b 732, R0 s — A
FEHEABRRIRE, WER. Rl AIRE. ERRESE, (A LERR 2 R R W 2R 158 AR A Z 2
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girye]. LEEARJE AR EE B IR BREER. BITHEER e ERE S R X A F AR
fgs R, &SI RGE XS 7 H TR CAARAL o &R 23 47 (Fault Tree Analysis, FTA) & — i H R4t
24 TREIEEE S A 7%, EAREE TR SR “ BB YA, B LN ZRRIeH T S
KB B AN E AN SR, R IE IR SR S R A G R, 2 LB R g0 R A
KB MEAE BV [7]. ZINEEM MR DA AE S SR O 2 R, (AR BET AUR  H
ML TARE B ASHF T UK FTA BIOHE E PCI ARG BB RIS TT, B 1E R GER B 5 R A
R MINAERER, AHED RS 250 R BT ORI SR R K df -

2. ZEREHE
2.1. ARTR

K55 FRIE e e v, Rl R 4R 2018 4 1 H & 2023 4 6 H 7ERR V& A IR BB 0 I3 PN = FHT
PCI &7 IO B3 TR, INFRIE: (1) FFEERIUM “ONUBISEIE A E L7 S WitsiE: (2) HIhiT PCI
YT HH BRI A7iE; (3) Fid =18 % (4) WMIRBERIEHE . HEbArdE: (1) (ERCIAMZEE A3 (2)
B R B A TN A < 1AM (3) BRITHRIMEIRYT (03 Uk PCHFRIR AR . R4 H Bt J5 —4F
P9 75 BRI AR G SR R AT RIPE TR, B B3 i B AL (BN B ) PO BRZEL IR PR B 4), 4% 102 LE
{5 U AR AR 4 (£3 %) A )

2.2. MEEEHEFHE

2.2.1. JCHEKEIm

RGBT EMM. JIEdEE. 453 . PubMed. Web of Science 2% ¥ 2, I B AEE % & 2023 4
6 H. xR “ONEEZE” « “PCl” « “EHABRL” . “fAfEFZE” . “readmission” . “myocardial
infarction” . “percutaneous coronary intervention” . “risk factors” . 1§44 HJF 75 & S ST I e SCiHR . FREL
AR, 38 XAZXT

222. EREM

B 15 L0 MBI L KB ONFIEN S 4. PHEEFE 54, IKKPHELR S 4)H Tt
IRAEG W . B RMANIRUE: P UL EIRR, MO I REE T > 10 45, i P &AL XU
T EBEVEVE S (Likert 5 Z0F4r), VARG BOE NS BRI R 1. TS R 10 AR R R AR R R, R
iy A AR S AR A3 B

2.2.3. ImERFRWE

PR B LT ] R B BORE, B (1) AR SER. VR RRIESL. SRR
BSORRL . JEAERE I (2) WRARESAE: LR, BTN, Killip 432 7503 4T i 4 $U(LVEF). & 3f
FEELE . FER . BRI sbn: () riBi: AME. RAIFRIE. ERRE. H
Beaids (4) Wb SR RGN (Morisky B3). OIYREE S G, 5 SR (R R R
£). BEVITER.
2.3. WEERTE
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2.3.2. REEEFIZEXRFIERE

NIRRT AR B AR 25 (R S T S, ARBFFLRGH e 7SR R( “ 5117 1 “8d017)
BB RIN, I NS B R G IR AT

“CETT MHEERRE: U TR R AR B S ST R, A BT . SR T
RETUAR B BUR A E L. B, “HIEEHIARA2)” T, REAEE “m iR 64 1 (X10)”
EAE—1EN, RIRTRONEEHRIA R, MCRH “8717 .

CHI RAEbRE: DUCYEITE TR R AR, R4 SR ER, 5017 . EHT
ZRNEZMFABURE. B0, “ANRAEFTRAL)” d, “AEHRE(X29)” 5 “Bh=iszh(X28)”
L [EAE FH A i 535 8 RN 5 R

FIg AR A= (1) Barhle . WAL SN SRS EaR bRt JSr b A b () 14 5 B AR 5
PRRE R RFATIRE. (2) THRHEW: HHELERRLE 15 NTRENH, RAERIFEEEITH
AP R ER L B K R G EAE AT VP4 (Likert 5 2%), JF&A BN, B oRILAE
W, TEMR 2B RE . WP H A RE05 70 0.38 #1 0.47 (P <0.05), L5 W—FE
RUf. (3) —HtEkase: THEMAHEIT N R A)46 2 € [ Kappa &% 0.84 (95% Cl: 0.75~0.93), *&H
[ B SR G /1
2.3.3. HRERLAE

TESERUE SR AE G, RABESEA L FEES . L0 PCI RE—F AN FHAB” NIiH
PET), T 6 MRFEEM: OISR (AL BIFEEHIAR(A2). RITRMEZEAZ). 23 F A
AB(AL). ANRATETTH(AS) HAL(AB) . FEANIRGF A3t — B A FEAR AT (X1~X35). T Z 41Tk
BT 2.3.2 s ORI 3R AT

2.4. HHRER 54T

24.1. EMSH

K AT ATV SR A R ) e /N EI4E (minimal cut sets), B S ST FA: R A (K e /D A FAEAH
Ho FIEMMEIR, RRZAHAEGFEONEHRAENTT R, THESEARFARSHEERE, X
FRAE R AR 25 AL T R SRR E

242. EED

DL 151 ZH AN B 2 B A, TS AR EH R AR B A A iZ I R R R) . AR EH
M EIAL, ARYE RN E ST E I R AR ERE, FE5EFEARRRIG IR, KA
k=R B T P R S B T P PR % FE A A TR S AR
2.5. GiitEFEAbTE

i SPSS 26.0 #1 MATLAB R2021a #H17 54l T 1HE R LIS + brrEERR, A EECRH
tREEG s THECEE R ISR /o bR, AR ELBCR A 24656 . 2 K28R F —Jt logistic [9]1H, ik
AL RN & . F U6 /KIHE a = 0.05.
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5 (P>0.05), HAATLLYE. BB E LVEF <40%LLB. & IR R ELH . ARZGI I Z L. Bh= 5%
Vi SR LA B A 2 o U R A2 LU A 358 (5 3 v T X REZHL (P < 0.05), L3 1.

Table 1. Comparison of basic characteristics of the two groups of patients
1. FEBEERFELR

A 5145 (n = 126) STREZH (n = 252) 2t P 1H

R (S, y£9) 62.5+10.3 61.8 +11.2 0.61 0.542
FE(n, %) 84 (66.7) 169 (67.1) 0.01 0.939
LVEF < 40% 41 (32.5) 38 (15.1) 15.38 <0.001
G HRE IR 53 (42.1) 68 (27.0) 8.83 0.003
PR IEZ 47 (37.3) 45 (17.9) 17.20 <0.001
Rz FEEXFF 39 (31.0) 36 (14.3) 14.72 <0.001
KSR 82 (65.1) 98 (38.9) 22.99 <0.001

3.2. XEEIMSEREAER

IS SCHRAI TR RAF AR O AR R 1 68 A, LA L X GG R 35 MNMEARFME. ARG L KR
FE 100%, BUZ %L 0.86~0.92, Vi R%4 5 0.32 F1 0.45 (P < 0.05), FH L5 WAMANELT
T8 I AR DR iR 7 5 ANERE . O IEZE I S DIRE(8 T) & IFIE(T T). JAITHCTE(6 T). e sHF
(6 7). AEETT (5 T, LA A A(3 TH).

3.3. WERER

PL 0 PCI ARG —EN FEARL” ATEEAR(T), T 6 MR OIEThRESH (AL &I
FIA R (A2). VHITIRMEZE(AS). #E A R (AY). A RAG TR (AS). HAl(A6). R KRGt —
WO RN FEAE A (X1~X35) . Wb S5 8] 42 4, ekl 28 /1~(66.7%), 517 14 4~(33.3%).

W SRR L 1o

1

'y

g
i *

o0 . 0 L 1 ..0...0 .0.0.. ““‘l. J“ ‘

@% mz/ * 2 oms JeE-ET LR »
BFE KRR XSEEME GELE XD XO@ X0 XIORAE 1. 412 8 X380 X4 0K X550 685 X171 BN \mﬂw xR o2 RS AT 225 (L6 BT RIAR P
wE

OnER ONRD mEERe WA MR BR R B paupen T PR W BE oEns BEE BE AT SN Fal
fi=

8%

Figure 1. Schematic diagram of fault tree structure
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3.4. WIEREM ST

KH AT RS I NEIE 47 A o —Bh i NEEE A AR TR T FEFEAF) 8 4, —Bhie/h
FIEE 254, =P e bh BEISE 14 4. S E BT RO, HHERT AL 73 )2 LVEF < 40% (0.213).
BERIP(0.187) IRZG4K M TE25(0.165) H = 5K EE L FF(0.142) RS INOMEHEE (0.128).

3.5. WEENEE ST

FR A3 91 4 P 25 FE A S AE B IR SR AR, AN i g5 by, T TR R AR
FSE A 19.8%, 5AHETE IS S2hR B % (33.3%, 126/378)HH LU IwAK, $Ems Ay a] fE7EAE RN 1) E
TR R B BRI A S A AP A O o S SR T AN R B S B A R 2, o
P HERT LA 5 4 A A R —E

Table 2. Probability importance and critical importance of key basic events

T2 KBEAEHHMRERZRESCREERR

A MR T KB I
LVEF < 40% (X1) 0.326 0.231
BRI (X9) 0.285 0.194
R 24 A 22 (X 16) 0.257 0.168
B Z R BECRR(X24) 0.223 0.145
RS0 RS (X18) 0.201 0.131

3.6. BEE Logistic EYIF

DU BN BE A RS B, S i 437 Hh iR 0 ) B BB (S M B BT > 0.0)E VA AR, T
Z K% logistic [A1J370 1. 458 EoR: LVEF <40% (OR =2.86, 95% CI 1.74~4.69). & 8% K% (OR = 2.13,
95% Cl 1.38~3.29). AR Zj4k M2 (OR = 2.54, 95% CI 1.61~4.02). = 5 i % ##(OR = 2.07, 95% CI
1.28~3.35). RSN FHEE (OR = 2.71, 95% CI 1.76~4.17)34 )9 F B2 100 57 15 [ K 25 (P < 0.05).

4. +1ig
4.1. WEER S DR B BB X7 aiE A

AT YRR 2 i 51N PCL AR BB R TE, ARIIHE 8% 5 MR 35 4
ARSI A #ba b BE 05 ELULR R & WS R R (B R PR RAE A S, F)4h TAEGE R B
RERRR “IIE - 45" 7 RVERIRIIA L . AR T 66.7%, s 24U O AR — RSP 2 5k
AAERTTHE IR e, RGNE R, TELGEE T ST “ RINAZEZ RS IHE” )5
LR R T FEE A SRR A, oRHER ma AR Bt T2 R

4.2. KRB ERAIHARE X

AT IE EVE S R T BORBIH 5 MO KRR : LVEF<40%. & JFHEIRIA . IRZGRAAE
Z. BRZFEESCRE . RSINOLEREA

LVEF /2 & BRI RE A% 04885, LVEF BRSSO ™, 5 R A O I8 sm AR, 2
AN BERISE TN T [8] . & FHWEPRm SN e IR B bk 22 SO A UKy, HLH PEBE E B AE, SBUERA
ST SE VR A LE[O] o AR 2R A 222 — R RIT AR LA IR AL, HLil A2, Ay T 4545 24 BB in 1l
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