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[Abstract] Objective To investigate incidence and modifiable risk factors of postoperative delirium (POD) in patients
undergoing cardiac surgery. Methods A prospective observational research method was conducted on 880 cardiac surgery patients
admitted to the Department of Cardiovascular Surgery, at the First Affiliated Hospital of Chongqing Medical University from January
2022 to June 2023. Patients' general and clinical data were collected. POD was assessed twice daily from the second day in the ICU
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using the Confusion Assessment Method of Intensive Care Unit(CAM-ICU) until discharge or transfer from ICU. The patients were
divided into two groups based on the presence of POD, and the incidence rate was calculated. Subsequently, a 1:1 propensity score
matching (PSM) was applied between the two groups. The differences in general information and clinical characteristics between the
two groups of patients before and after PSM were compared. Logistic regression analysis was used to evaluate the modifiable risk
factors for POD in patients undergoing cardiac surgery after PSM. Results  Of the 880 patients, 278 experienced POD during their
stay in the ICU, with an incidence rate of 31.6%. POD occurred between the 2nd and 12th day following ICU admission, with 91.4%
(254 patients) experiencing it between the 2nd and 6th day. Univariate analysis identified preoperative factors of POD including
gender, age, history of hypertension, history of diabetes, and smoking history; Intraoperative factors were ASA anesthesia grade,
operation duration, extracorporeal circulation time, and aortic occlusion time; Postoperative factors included ICU length of stay,
mechanical ventilation duration, and VAS score, all of which were statistically significant (P<0.05). After PSM, the distribution of
three immutable demographic factors including gender, age, and blood type tended to be consistent among groups (P>0.05). Further
multivariate logistic regression analysis showed that surgical time, ICU stay time, mechanical ventilation time, and VAS score were
independent modifiable risk factors for POD in cardiac surgery patients (P<0.05), with corresponding OR values of 1.003, 3.117,
1.385, and 1.590, respectively. Conclusions Surgical time, ICU stay time, mechanical ventilation time, and VAS score are
independent modifiable risk factors for the occurrence of POD in patients undergoing cardiac surgery. In clinical work, early

intervention should be carried out based on the characteristics of the patient's condition and risk factors to further reduce the

occurrence of POD.

[Keywords] cardiac surgery; postoperative delirium; modifiable risk factors; propensity score matching

A J5 V&% (postoperative delirium, POD)/&4MNe}F-
ARBEARG T IR —Fh S 2R S, £
BRI SN RAERIN R BT | TER AT
AU S AP POD AU BE R IAE I | BRyT
A . ICURRAEARIG i, 38 ] BE T B 1A A
DIRE E , SR T A A 3R S A i AR
K, BEFEFRBEEOAR | FARBARIMEIAEA 2t Al
FT5, O NETAR B B SR I B L, {HPOD
ATYER S oo JUE AR M L S 5 14— ol B AR5 9 A AE ™,
HHp IR H e el K It A AN S8 i 2
I PRAZ AT A R IUEITAl S 200 IR, R0
HESMEFFAR 35 & A4 POD MGG 2, X ml 1
AT B2 i A R TR 3R HEA T U A E 1L, X A POD
kR AR R A E R X, HERTE NS ET POD
e I R 3R A AR DGR 90 22 S kU, i JE 6 T ]
THSEE MR A RITTE . Hik, APFFERTHETE
EPETT DS AR B 3 POD B R AT BL, JFR
FAm P53 VCHL (propensity score matching, PSM) X}
JETR A POD B A HEATIR IS, R Hn] REAH C /Y
TG AR, LA POD B M 22 fifk i 1Y
(SN PRI

1 BREHE

L1 RS RIS E SN A T R R R A MR
55— BE B O R I 4 A 2022 42 1 H —2023 426 A
Wit 1 880 B0 IESNELF R BB VR MR IEXT &2, ik
PR (BREREE ) AR . A5 8 1t
B2 B B DY 2 T AL (T 5 K2023-635) .

LL1 ZUARRHE  (D)4ER=18%, ARG, (2)#

AT OIEF AR R MR SMERR T IS AR | wiR3h
kS5 BEAEAEA | e RTEOIERBE FAR)EHE; 3)
AR5 HIERE A ICU, ICU AMERTA] 24 h~14d; (4) i
H DR E A R S 2 AR & g TRl 45
112 HEBRFRUE (1) A B0 I R 5 0 (B8 5 2
AT A T35 BN R (2) [l AT P A L
O TR EA T HA M R AR R TR, At . &
ERTARSE; (3) Mgy L s Bl F AR LA Ma R
GOt AAE, QRBNAESE . MR (4) RS IO IR
ACHA R B0 B RS s (S FFERT AR B0A
HIBEWGR 5 (6) A7 RS MO B AF7E TS WO I AT
ARG s (7)IMRBORHERSS , SR
L1.3 R KRR ivaRiE  (1D)BEERE: BEYS
WREEIA B & AT s . HNEYRZNEE; (2)Z 1kbr
WE: HERL. FEBEEICU RAESET; G)BivEiaiE: &
BESRA 1LY B A& A R R R U

12 FRE

121 BORHRE W AASTE B EMABL. T
AR AICU, F& % 5a s by B 2 H B iy 42 f8— Mt
B RRRIE, I IEORET . AR ARJE RZR X8
PEHATIEVE R, (D)ARFTHER : M5, 4R Sofk
FREE . AL, i ARG . GO BB iR A
FoE L WA BRI . ICU A B 5 K 3% [ A0 20 N
e (New York Heart Association, NYHA).(» 3 g 43
Gy QAR ZE: 3 R FEE T P2 (American
Society of Anesthesiologists, ASA) WREE 2% . T AR
LTI 7% 1B 2N 1 I ) 7 4305 s T T N RS o1 o
i . PRI ARIMERR TS8R | wikzh
k55 BEREAE A . SR OIRIEE FAR); QARG



@ R E 5 20244F10H28 H 454938 45108

2R . ICU AMERFA] . HLAHE TS ] . APACHE 11
PE4y . s BRI T (visual analogue scale, VAS) P
o3 BEEMEUR 25T (SR SEHERRSE | A IR FERK
SERRE HABLY)) L

122 BF5E5r4H K POD Pl AR R bl U7 WL 0 ] S
4 4 POD 43 POD 2H 54E POD 2., AfEICU 1Y
552 RAEHEAT 2 7K/d(H 9—10 45 MR 19—20 1) (1
POD Wil 6 ICU e f5e LI AL, Eids bs th e Je
P IR WEE . 2 15 I ik A 125 01T 2 R M R
[idesas (European Society of Anesthesiology, ESA) bl
BY ICU & iR &R 3F 4 & 2 (Confusion Assessment
Method of Intensive Care Unit, CAM-ICU) TR,
FEASE 4N ZWRE . (1) B PR 2 RO SCAE
B QUEBNIAEDEIEE I ER; 3)&8
AR () BB RS . i 2 (1) 3](2)+(3) 5 (4)
RIRT 1207 POD.

1.3 GuileEabE R SPSS 24.0 Bt AT SE T4
Mo XL TR 78R H Kolmogorov-Smirnov 75
TSRS, FFE BRI L xts Rs, TZHIA]
WESKH tkr g dEIES M EH L M(Q,, Q)FENKN,
2 8] b ¢ K H Mann-Whitney U JESEUR 56 . TR
BELL (%) F7 , - 2H 18] BR AR H ¢ A 365X Fisher B D]
WEARYE . A PSMAR R, DRRCAZVE 0.1, VIR
AN R AR P s 5, #E4T 10 1 DL fd Tt
BRDMEARPSH, P &4 POD 1R 4l R4
i, DIAPSMIGHIARHET, A RIFHEZEENAZE
i, R ] logistic 1] I 455 1§ 1 POD A4 it 37 i
o P<0.0S HZEFA GRS

2 % R

2.1 — BRI POD AN 880 il L AESMELT
REHE T, B 4381](49.8%), 2442 1 (50.2%), F
LR 0.99: 15 4R 18~76 % (52.5+11.5) %/ . 278
BIEAE ICUIE & 4 POD, KAEFR N 31.6%, KiE
] 7R AT ICU J5 B4 2~12 K, Hirb 91.49% (254 141))
KETAFEICURS 2~6 K(F£1).

2.2 DESMNEFFEAR B & A POD MG I R A N &R
Sl

22.1 ARETHZE S5 POD 4 #%f POD 4 Fil-{E POD
HEHEMARTHEZHEATRERRSN, SRER,
PODHBH W HMEZL | K, At . Hix
I . WM S R POD B AR KU R, 2R G
=X (P<0.05, #2).

222 ARPHEZEEHPOD 4% POD 4 fildf POD
HBEARPHERHIATRRZE M, 450 ER, kb
H ASA RIS R 3G, E & POD [ RURS iz
Wikt ; POD AL H W FAREHE] . FP AL RSME

R1 LIS ARER POD KA ] 5341
Tab.1 Time distribution of POD occurrence in patients under-

going cardiac surgery

KA o R (%) P L (%)
ESDN 44 5.0 15.8
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Tab.2  Univariate analysis of preoperative factors and POD occurrence in patients undergoing cardiac surgery

AR 4 POD #H (n=602) POD #H (n=278) v/t P
PEBN 11 (%)] 8.106 0.004
5 280(46.5) 158(56.8)
L 322(53.5) 120(43.2)
SRR (B wts) 51.0£11.4 $5.7+10.9 -5.813 <0.001
AR [191(%)] 35.820 <0.001
<40 % 92(15.3) 20(7.2)
40~50 %/ 146(24.3) 40(14.4)
50~60 %/ 244(40.5) 130(46.8)
60~70 % 94(15.6) 58(20.7)
>70 % 26(4.3) 30(10.8)
SCAGTFREE[51](%)) 6.469 0.091
INERLAT 228(37.9) 126(45.3)
itk 204(33.9) 92(33.1)
mh /g 86(14.3) 34(12.2)
KERLIE 84(14.0) 26(9.4)
I [ 151 (%)] 4.769 0.190
Al 228(37.8) 88(31.7)
B 140(23.3) 74(26.6)
ABT! 62(10.3) 24(8.6)
(oit} 172(28.6) 92(33.1)
TR LR (5] (%) ] 7.198 0.007
G 482(80.1) 200(71.9)
s} 120(19.9) 78(28.1)
BEPRIR [11(%)] 9.582 0.002
" 562(93.4) 242(87.1)
el 40(6.6) 36(12.9)
G B[ 15)(%)] 2.590 0.108
7 578(96.0) 260(93.5)
f 24(4.0) 18(6.5)
i A < s s (451 (%) ] 3.182 0.074
7o 574(95.3) 272(97.8)
1 28(4.7) 6(2.2)
WA 5 [ £51] (%) ] 4.556 0.033
T 362(60.1) 188(67.6)
H 240(39.9) 90(32.4)
R S (51 (%) ] 1.853 0.173
o 330(54.8) 166(59.7)
el 272(45.2) 112(40.3)
ICU {58 52 [41(%)] 3.777 0.052
Jo 574(95.3) 256(92.1)
sl 28(4.7) 22(7.9)
NYHA DI B4 [111(%)] 4375 0.112
I 118(19.6) 42(15.1)
%% 120(19.9) 48(17.3)
-1V 2% 364(60.5) 188(67.6)

ICU. EAEWEY 7 s NYHA. EFEA L0 R, POD. RJF1EYZ



AT AEE 4 20244810028 H  %H49%  “H1o

&3 ABHHRSOIESMFFAJR %42 POD Y HLIN R 734

Tab.3 Univariate analysis of intraoperative factors and POD occurrence in patients undergoing cardiac surgery

AR 4E POD #H (n=602) POD ZH (n=278) /Z P
ASA BRI (151 (%) ] 25.418 <0.001

%% 74(12.3) 6(2.1)

1|23 432(71.8) 212(76.3)

3 96(15.9) 60(21.6)
TR [min, M(Q, Q,)] 240(200, 305) 300(240, 385) -7.228 <0.001
{RHMIE IR A] [min, M(Q, Q,)] 105(52, 143) 128(78, 185) -5.169 <0.001
T2 KBTI 8] [min, M(Q,, Q,)] 63(0,94) 77(41,118) -3.773 <0.001
A il [ml, M(Q, Q,)] 300(220, 400) 310(240, 450) -1.950 0.051
i 12 [ml, M(Q, Q,)] 400(226, 800) 400(200, 800) -0.621 0.534
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Tab.4 Univariate analysis of postoperative factors and POD occurrence in patients undergoing cardiac surgery

AphE 4l POD 4 (n=602) POD 4 (n=278) /Z P
FFFTRE L FH (%)) 1.956 0.376

ENrEP Sl S 412(68.4) 186(66.9)

B4 SEFER S 184(30.6) 86(30.9)

FFFERER A A2 6(1.0) 6(2.2)
ICU AfERI[d, M(Q, Q,)] 3.0(2.0,3.0) 4.0(3.0,5.0) -13.918 <0.001
HUBEE S ] [min, M(Q, Q,)] 966.0(483.0, 1219.0) 1441.0(898.0,2735.0) -9.779 <0.001
APACHE 1374343, M(Q, Q)] 7.0(5.0,15.0) 8.0(6.0,10.0) -1211 0.226
VAS #¥43 [min, M(Q, Q,)] 1.0(0.0,2.0) 2.0(0.0, 6.0) —4.490 <0.001
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Tab.S Comparison of non-interference risk factors between POD group and non-POD group before and after PSM [n(%)]
- PSM fiij PSM J&i
JEPOD 4 (n=602)  POD#(n=278) e P JEPOD 4l (n=275) PODHAL(n=275) P
ezl 8.106 0.004 0.030  0.863
5 280(46.5) 158(56.8) 158(57.4) 156(56.7)
L 322(53.5) 120(43.2) 117(42.6) 119(43.3)
AE 35820  <0.001 0.079  0.999
<40 % 92(15.3) 20(7.2) 19(6.9) 20(7.3)
40~50 % 146(24.3) 40(14.4) 41(14.9) 40(14.6)
50~60 % 244(40.5) 130(46.8) 130(47.3) 128(46.6)
60~70 % 94(15.6) 58(20.7) 56(20.4) 57(20.7)
=70 % 26(4.3) 30(10.8) 29(10.6) 30(10.9)
JiE 4.769 0.190 0122 0.989
A%l 228(37.9) 88(31.7) 89(32.4) 87(31.6)
B 140(23.2) 74(26.6) 74(26.9) 73(26.6)
AB Y 62(10.3) 24(8.6) 22(8.0) 24(8.7)
O#! 172(28.6) 92(33.1) 90(32.7) 91(33.1)
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Tab.6 Multivariate logistic analysis of modifiable risk factors for

POD in patients undergoing cardiac surgery

AT B  SE OR(95%CI) e P

[0S 0.004 0.325 1.004(0.531~1.898)  0.000  0.990
BRI 0.785 0.460 2.193(0.890~5.404) 2913 0.088
W I sl -0.454 0238 0.635(0.398~1.014) 3.621  0.057
ASA RS2 0.376 0.234 1.456(0.920~2.305) 2.568 0.109
FARBTE] 0.004 0.002 1.004(1.000~1.007) 4.868 0.027
PRHMEERET ] 0.006 0.004 1.006(0.999~1.013) 2.838  0.092

FENIKEEITHT ] —0.008 0.005 0.992(0.983~1.002) 2295  0.130
ICU A R[]
HLAEE s ]
VAS W43

B. MFZA%L; SE #rdfiEiR; OR XGRS ; POD. RGiE%E

1219 0.144 3.383(2.552~4.484) 71.843 <0.001
0.039 0.013 1.039(1.013~1.066) 8.884 0.003
0.453 0.054 1.573(1.415~1.748) 70.423 <0.001
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