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Trend changes of healthcare-associated infection in intensive care unit: an

analysis based on Joinpoint regression model from 2012 to 2023
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[ Abstract] Objective To analyze the monitoring of healthcare-associated infection (HAI) in the intensive care unit
(ICU) over the past 12 years based on Joinpoint regression model, and evaluate the trend changes and relevant fac-
tors of HAI incidence. Methods ICU patients in a tertiary first-class hospital from January 2012 to December 2023
were selected and performed prospective monitoring. Trend changes of HAI incidence and the correlation with con-
sumption of hand hygiene products as well as HAI management measures were analyzed. Results From 2012 to
2023, 6 929 ICU patients were included in the monitoring, 543 patients had 655 episodes of HAI, with incidence

and case incidence of HAI being 7. 84% and 9. 45% , respectively. The average severity of the disease was 3. 62,
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and the adjusted HAI incidence was 2. 17%. The daily incidence of ventilator-associated pneumonia (VAP), cathe-
ter-associated urinary tract infection (CAUTI), and central line-associated bloodstream infection (CLABSI) were
6.19%0, 3.45%0. and 1.23%,, respectively. The consumption of hand hygiene products was 122. 98 mlL/bed-day.
The compliance rate and correct rate of hand hygiene were 90. 63 % and 90. 46 % , respectively. From 2012 to 2023,
incidence of HAI (51.29% vs 4.39%), case incidence of HAI (72, 41% vs 4.94%), the adjusted incidence of HAI
(15. 98% wvs 1. 04%), daily incidence of VAP (22.50%; vs 4. 33%y) . daily incidence of CAUTI (14. 23%, vs
1.64%) , and daily incidence of CLABSI (10. 60%, vs 0.20%,) all decreased significantly (all P<C0.05). Both con-
sumption of hand hygiene products (75. 16 mL/bed-day vs 147. 35 mL/bed-day) and correct rate of hand hygiene
(85.00% vs 90.28%) increased significantly (both P<C0.05). A total of 1 946 pathogens were detected, with an
increase in the proportion of Staphylococcus aureus (1.30% vs 9.57%) and a decrease in the proportion of fungi
(11.04% vs 1.74%). The daily consumption of hand hygiene products negatively correlated with the incidence of
HAI, the case incidence of HAI, as well as the daily incidence of CAUTI and CLLABSI (all P<C0. 05). Incorpora-
ting HAI real-time monitoring system and HAI management into performance assessment could decrease HAI-rela-
ted incidence (P<C0. 05). Conclusion HAI-related incidence presents a downward trend. Scientific and comprehen-
sive HAI prevention and control management measures such as healthcare workers” hand hygiene management, on-

line HAI real-time monitoring system, and incorporating HAI management into performance assessment can de-

crease HAI-related incidence and promote the improvement of medical quality.
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bloodstream infection; Joinpoint regression
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2012 4F 2 649 2222 83. 88 50 22.50 2 600 98. 15 37 14.23 755 28. 50 8 10. 60
2013 4F 2 892 1984 68. 60 22 11. 09 2 337 80. 81 9 3.85 444 15. 35 2 4,50
2014 4F 2 746 1 689 61.51 12 7.10 2 063 75.13 20 9. 69 531 19. 34 2 3.77
2015 4F 2 350 1818 77.36 10 5.50 1982 84. 34 12 6. 05 657 27.96 4 6. 09
2016 4F 2 968 2614 88. 07 11 4,21 2 737 92.22 12 4,38 806 27.16 3 3.72
2017 4E 2 834 2 514 88. 71 10 3.98 2 748 96. 97 9 3.28 638 22.51 1 1.57
2018 4F 2 422 2111 87.16 7 3.32 2 380 98. 27 14 5.88 487 20. 11 2 4.1
2019 4F 2 140 1910 89. 25 9 4. 71 2 087 97.52 10 4.79 675 31.54 1 1. 48
2020 4F 4923 3175 64. 49 16 5.04 4 778 97. 05 6 1.26 3044 61.83 1 0.33
2021 4F 5 302 3 370 63.56 16 4.75 5203 98.13 6 1.15 4 261 80. 37 0 0
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£ 2 20122023 4F ICU HAT 3= %95 JE A 43 7 15
Table 2 Distribution of predominant pathogens causing HAI in ICU, 2012 — 2023

MARCRME  MEAYTE  MRTENE  KRBRER Ji R T I HIRDER  SEOHE KA HH

A ; A 5 ; 4 4 4 4
mac T e T e T e TE e T T e T e T
2012 4 (n=154) 18 11.69 18 11.69 20 12.99 10 6.49 11 7.14 9 5.84 2 1.30 17 11.04
2013 FE(n=171) 39 22.81 23 13.45 30 17. 54 15 8.77 9 5.26 11 6.43 8 4.68 12 7.02
2014 4 (2 =302) 35 11.59 30 9.93 33 10.93 19 6.29 20 6.62 9 2.98 5 1.66 24 7.95
2015 4 (n=215) 22 10.23 21 9.77 19 8. 84 23 10.70 17 7.91 12 5.58 7 3.26 19 8. 84
2016 4F-(n=207) 31 14.98 20 9. 66 19 9.18 20 9.66 20 9.66 9 4.35 7 3.38 10 4.83
2017 4 (n=185) 26 14.05 20 10. 81 18 9.73 4 2.16 11 5.95 4 2.16 5 2.70 14 7.57
2018 4 (n=164) 15 9.15 10 6.10 12 7.32 6 3.66 4 2.44 12 7.32 2 1.22 11 6.71
2019 (n=132) 16 12,12 10 7.58 6 4.55 7 5.30 8 6.06 7 5.30 3 2,27 12 9.09
2020 4 (n=99) 10 10. 10 25 25.25 13 13.13 12 12,12 3 3.03 2 2,02 2 2,02 8 8.08
2021 4 (n=72) 11 15.28 12 16.67 11 15.28 3 4.17 6 8.33 1 1.39 4 5.56 3 4.17
2022 (= 130) 17 13.08 23 17.69 33 25.38 6 4,62 2 1.54 4 3.08 7 5.38 1 0.77
2023 (n=115) 12 10. 43 19 16. 52 14 12.17 11 9.57 4 3.48 3 2.61 11 9.57 2 1.74
Hil(n=1946) 252 12.95 231 11.87 228 11.72 136 6.99 115 5.91 83 4.27 63 3.24 133 6.83
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Implementation of hand hygiene by healthcare workers and changing trend of consumption of hand hygiene products

in ICU, 2012 -2023
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Table 3 Pearson correlation analysis on hand hygiene and HAl-related incidence

T AW OK H I FE R T AR T A Ef %
HAT $§ %
r 2 r P r 2
HAI k& 95 % -0.661 0.019 0.187 0.561 - 0. 466 0.126
HAT il 1R & 9 % -0.628 0. 029 0.137 0.672 - 0. 469 0. 124
JH# HAT )R & 9% % -0.523 0. 081 0.028 0. 930 = 0. 461 0.131
VAP H &% —0. 434 0.158 - 0.005 0.987 -0.516 0. 086
CAUTI A &9 % —0. 744 0. 005 0.315 0.318 -0.317 0.316
CLABSI H % & % - 0. 806 0. 002 0.361 0.248 - 0. 407 0.189
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Figure 2 Joinpoint regression analysis on incidence of HAI, 2012 — 2023

2.7 RHRERBAEBMNAAAKFERBREETEN
NG st Wl S g v 2013 4E 3 A L iZ B
TF U (o FH A5 b S B W T R 2, R T SR P S B R
40 W) K 2 Ak 4 . O 9 e X A B B g5 N R iR AT
RN B % 4252021 4 3 % e B B B J
BTHEPABEST SRR, LATEAE .
20122023 4 HAT ki F Ml Z & Bos , A 15 51
HAI R E T EaHE . AmfEhaZs HAL &

e 2 I HAT IR & S8R o @) 748 £ 47 43 AT
L 3, HEI, XX 2 AN ] Bk e 36 4~ H A H 4
PE 4T Joinpoint [\ 1F 4341, & BL HAT i) ¥k & 9% %
16 2013 4F 3 A A1 2021 4F 3 A, f£1E Joinpoint #,
FE 7R B 5 6 b 25 BB 58 (P <<0. 05) , 3¢ BA {1 1 B %
TR W R G RO B e Rk e BN BB
HAT M 56 K0 3R B 0 TR, LA 4,



. 662 - A e e P i A A 2

AE 5 FH5 24 #7555 Chin J Infect Control Vol 24 No 5 May 2025

A ON2012 41 AJFER)

320122023 4 HAT A6 & 95 47 L [
Figure 3 Line chart of HAl-related incidence, 2012 — 2023
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Figure 4 Line chart of Joinpoint regression on case incidence of HAI in 36 months
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