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Construction of a prediction model for postoperative infection in elderly

patients with hip fracture and analysis of economic burden
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[Abstract] Objective To construct a prediction model for postoperative healthcare-associated infection (HAI) in
elderly patients with hip fracture, analyze the economic burden, provide a reference and basis for the development of
clinical prevention and control programs. Methods 627 elderly patients who underwent hip fracture surgery in a
hospital from January 1, 2017 to May 31, 2023 were selected as the study subjects. Patients were randomly divided
into a modeling group and a validation group at a 7:3 ratio. A logistic regression prediction model was constructed
based on data from the modeling group, the discriminant and consistency of the model were evaluated by receiver ope-
rating characteristic (ROC) curve and Hosmer-Lemeshow test, and the direct economic burden of postoperative
HAI in patients was analyzed with 1:1 propensity score matching (PSM). Results The incidence of postoperative

HAI in elderly patients with hip fracture surgery was 12. 1%, with pulmonary infection being the most common
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(52.6%). Logistic regression analysis showed that male, old age, perioperative disturbance of consciousness, grade

IV of American Society of Anesthesiologists (ASA) classification, low albumin level, and intensive care unit (ICU)

admission were all independent risk factors for postoperative HAI in patients (all P<C0. 05). There was good model

discrimination and consistency between the training and validation groups in predicting the risk of postoperative

HAIL The direct economic burden of postoperative HAI in patients was 7 927. 4 Yuan, of which the burden of wes-

tern medicine was the largest (3 139.7 Yuan). HAI prolonged patients hospitalization time by 3. 6 days. Conclusion

Postoperative HAI increases the economic burden of patients, the nomogram model constructed in this study can

effectively predict the risk of postoperative HAI in patients, which can provide a basis for the early identification, as

well as the implementation of targeted preventive and diagnostic measures for high-risk patients in the clinic.
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U R T B TR R R SRR e 2 1 A3 A ] () ]
Distribution of types of postoperative HAI in elder-

ly patients with hip fracture (No. of cases [ % )

SR Y HHA (n=53) BIFHA(=23) &il=76)
it 5 Ja e 28(52.8) 12(52.2) 40(52. 6)
WA R T ek e 4(7.5) 3(13.0) 7(9.2)
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Table 2 Univariate analysls of the postoperative HAI in elderly patients with hip fracture
Ao JEYL 4 (n=53) YL A (n = 386) Z/y2/t P
EARER

AEWRTM(Pos, Prs) . %] 86.0(83.0, 89.0) 84.0(82.0, 87.0) -3.134 0. 002
S L) ] 24(45.3) 88(22.8) 12.398 <<0. 001
Y FERLH 0] 0.135 0.713
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Je B ML B 1) R 47 27(50.9) 207(53.6)
B o) ] 27(50.9) 200(51. 8) 0.014 0. 905
BB [0 o) ] 15(28.3) 66(17.1) 3.887 0. 049
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P AR 0 7 R 1 L] (00D ] 15(28.3) 27(7.0) 24,453 <0. 001
L6 ] ~2.342 0.019

% 18(34.0) 186(48.2)

R 23(43.4) 154(39. 9)

e R UL 12(22.6) 46(11.9)
R M E L] ) ] 31(58.5) 167(43. 3) 4,364 0. 037
G H LR LM (Pas s Prs) oA 3(2, 5) 2(1, 3) -2.746 0. 006
BT AR ] [M(Pas » Pys), d] 4.5(3.0, 8.0) 3.8(2.4,6.7) -1.512 0. 130
ASA 9 [H1(%) ] -5.087 <<0. 001

I 2% 7(13.2) 119(30.8)

M % 30(56. 6) 256(66. 3)

V% 16(30. 2
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%% 2 (Table 2, Continued)

gt Y (n=53) JE R Y4 (n = 386) Z/y /¢ P

FARITALHICD] 1.541 0.214
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SRR 7 LB 60 ] 0. 479 0. 489
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A e o L4 C26) ] 28(52.8) 143(37. 0) 4,882 0.027
A H I A () ] F 11. 301 0. 001
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RBTEI EIE4R

MAEE (T +s, g/L) 106. 54 £ 21, 48 111.59 £ 18. 19 1.621 0. 110
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WHEELM(Pss, Prs), g/L] 35.8(32.5, 37.6) 37.0(34. 4, 38.9) -2.979 0. 003
W I [ 5L 6] [ M(Pas s Pis) s s 13.9(13. 1, 14.8) 13.5(13.0, 14.2) =2.062 0. 039
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Table 3 Binary logistic regression analysis of postoperative HAI in elderly patients with hip fracture

ARt B Sy Waldy® P OR 95%CI

Bk 0.768 0.348 4.867 0.027 2.155 1.089~4. 264
£ IED) 0.100 0. 042 5. 600 0.018 1.105 1. 017~1. 200
il F AR R R 1. 059 0. 452 5. 477 0.019 2.883 1. 188~6. 998
ASA 43 %% 19. 124 <0. 001

1l 2% 0.331 0. 456 0.529 0. 467 1.393 0.570~3. 402

IV 4% 2. 429 0. 620 15. 339 <0. 001 11. 349 3.365~38.273
WHEE(g/L) -0.124 0. 049 6.326 0.012 0.883 0.801~0.973
AfE ICU 1. 425 0. 504 8. 005 0. 005 4,159 1.550~11. 164
W —7.144 4,111 3.021 0. 082 0. 001
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Figure 1 Nomogram prediction model for postoperative HAI in elderly patients with hip fracture
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Figure 2 ROC curve of the prediction model for postopera-

tive HAT in elderly patients with hip fracture
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Table 4 Comparison of general information between two groups of patients after matching

A7 Y (n = 64) ARG 4L (= 64) Z/y P

R IM(Pas, Prs) %] 85.0(83.0, 88.7) 86. 0(83. 0, 89.0) -0.002 0.998
BHLH )] 24(37.5) 21(32.8) 0. 308 0.579
HIRALH ] 0.125 0.723

& BUE 29(45.3) 31(48.4)

Jie ML R [8) B H7 35(54.7) 33(51.6)
F AT XLH )] 0.126 0.723

N TRk B AR 28(43.8) 30(46.9)

P [ 2 AR 36(56.3) 34(53. 1)
ASA S5 [ I (%)] - 0. 482 0. 630

I % 8(12.5) 9(14. 1)

I3 44(68.8) 45(70.3)

I\ 12(18.7) 10(15. 6)
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Table 5 Comparison of medical costs and length of hospital stay between two groups of patients after matching

i H JEYL Y] (n = 64) YA (n = 64) PEY(el Z P
BEEAOD 35 101.6(28 121.7, 58 922.0) 27 174.2(23 569. 6, 30 197.0) 7 927. 4 -5.871 <<0. 001
[LETEACW) 6 336.8(3 816.7, 14 072.5) 3197.1(2 436.9, 4 452.7) 3139.7 -6.109 <0. 001
R 2 9 (6D 146. 4(0, 585.8) 150.2€0, 501.0) -3.8 -0.120 0.904
297 %% (OB) 275.0(175. 0, 475.0) 200. 0(175. 0, 225.0) 75.0 — 4,237 <<0. 001
BT R OD) 3595.1(2 314.3, 7 949.7) 2 007.4(1 547. 4, 2 667.4) 1587.7 -5.878 <0. 001
K45 2% (G0) 1 050.0¢0, 1 685.0) 1.010.0¢0, 1 236.3) 40.0 = 1.340 0. 180
IRA % (I8 456.0(342.0, 950. 0) 304.0(266. 0, 380.0) 152.0 —4.627 <20. 001
LK dCT) 69.7(0, 495.0) 58.9(0, 205.2) 10. 8 —1.481 0.138
L5 9% (o) 2 838.0(2 119. 0, 6 030.0) 1.887.0(1 365.8, 2 300.5) 951. 0 -5.777 <0. 001
i 1. 9% (JT) 690.0C0, 1 475.0) 0€0, 460.0) 690. 0 ~4.733 <0. 001
T ET %% (T 1310, 0(498. 0. 2 300. 0) 910. 0¢390. 0, 1 736.5) 400. 0 -2.231 0. 026
FARZEOD 16 871. 4(13 596.9, 22 472.3) 14 339. 7(10 866. 8, 20 785.5) 2531.7 -2.753 0. 006
TAER KR GTD 609. 1(88.1, 1204. 1) 619.1(340.6, 1 755.8) -10.0 -1.322 0. 186
S BE IS ] (D 10.9(7.5. 19.0) 7.3(5.8, 8.7) 3.6 -5.038 <0. 001
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