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Changing trend and multivariate analysis of prevalence rates of healthcare-

associated infection in a tertiary hospital for 10 years

ZHOU Zi-quan s QIN Jin-ai,» HUANG Juan, YE Yong-kang » GUO Qun-ziu, LI Lan-lan, YA
Jing-jing ., ZHANG Ying-hua (Department of Healthcare-associated Infection Management ,
The First Af filiated Hospital of Guangxi Medical University, Nanning 530021, China)

[Abstract] Objective To describe the changing trend and related factors of prevalence rates of healthcare-associa-
ted infection (HAD in a tertiary hospital in the past 10 years, and analyze the influencing factors for HAI. Methods

A cross-sectional survey on HAI was conducted for 10 consecutive years from 2013 to 2022 (one day was selected as
the survey day each year), data were collected. The distribution and related factors of prevalence rates of HAI were
analyzed by trend-y’ test and Pearson correlation coefficient. Multivariate logistic regression and multilayer percep-
tron (MLP) models were constructed to analyze the independent effect and significance of factors. Results From
2013 to 2022, the prevalence rates of HAI ranged from 4. 66% to 8.07% in this hospital, showing a linear upward
trend. The proportions of ICU patients and utilization rate of central venous catheters within 2 days before the sur-
vey showed linear upward trends, while the proportion of patients with urinary catheters within 2 days before the
survey and proportion of patients undergoing surgery within 30 days before the survey decreased. The MLP model
revealed that the top 3 important factors for HAI were length of hospital stay >>10 days, admission in ICU, and in-
dwelling central venous catheters within 2 days before the survey. Multivariate logistic regression model indicated

that length of hospital stay >>10 days, indwelling central venous catheters or urinary catheters within 2 days before
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the survey, surgery within 30 days before the survey, and admission in ICU were independent influencing factors for

HAIL Conclusion The incidence of HAI in this hospital presents a linear increase in recent 10 years, the causes

should be further analyzed and the direction of intervention should be determined through targeted surveillance.

Adopting trend test statistical analysis method, logistic regression, MLP multi-factor model can further explore the

data value of HAI prevalence survey.

[Key words] healthcare-associated infection; prevalence rate; trend analysis; logistic regression; multilayer per-

ceptron
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Table 1 Trend analysis of prevalence rates of HAI in 2013 —

2022

REVEAE SEPRiEAE SEAEER RPN BERER

O wmmn mEmR O BB BERCH
2013 2 294 2227 97.08 144 6.47
2014 2 570 2 540 98. 83 132 5.20
2015 2 881 2 799 97. 15 131 4. 68
2016 2 292 2 208 96. 34 103 4, 66
2017 2 870 2 870 100 163 5.68
2018 2 910 2 892 99. 38 211 7.30
2019 2 351 2 351 100 166 7.06
2020 2 602 2 602 100 147 5.65
2021 2616 2616 100 187 7.15
2022 2 898 2 898 100 234 8.07
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Table 2 Trend analysis of the proportion of different infection sites in total HAI cases (No. of cases [ % ])

AR TARERAL PRI E T I E LR EREN REG JBEHSHEAERS KRKSHRAR HATEA
2013(n=144) 1006.94) 32(22.22) 66(45.83) 13(9.03) 14(9.72) 8(5.56) 8(5.56) 8(5.56)
2014(n=132) 17(12. 88) 22(16.67) 57(43.18) 5(3.79) 11(8.33) 17(12. 88) 503.79) 6(4.55)
2015(n=131) 7(5.34) 25(19.08) 67(51.15) 6(4.58) 20(15.27) 4(3.05) 6(4.58) 6(4.58)
2016(n=103) 15(14.56) 20(19. 42) 44(42.72) 9(8.74) 5(4.85) 6(5.83) 5(4.85) 0C0)
2017(n=163) 21(12.88) 24(14.72) 88(53.99) 15(9. 20) 11¢6.75) 14(8.59) 10€6.13) 10€6.13)
2018(n=211) 18(8.53) 22(10.43) 127(60.19) 11(5.21) 14(6. 64) 17(8.06) 10(4. 74) 11(5.21)
2019(n=166) 27(16.27) 14(8.43) 90(54.22) 9(5.42) 16(9. 64) 17(10. 24) 4(2.41) 4(2.41)
2020(n = 147) 11(7.48) 8(5. 44) 53(36.05) 15(10. 20) 8(5. 44) 13(8. 84) 4(2.72) 16(10. 88)
2021(n=187) 21(11.23) 8(4.28) 91(48. 66) 12(6. 42) 20(10.70) 23(12.30) 14(7.49) 16(8.56)
2022(n=234) 45(19.23) 11(4.70) 131(55.98) 25(10. 68) 20(8.55) 27(11.54) 5(2.14) 20(8.55)
AiFr=1618) 192(11.87) 186(11.50) 814(50.31) 120(7.42) 139(8.59) 146(9. 02) 71(4.39) 97(6. 00)
Xzﬁﬁ“ 8.21 57.62 2.10 1.97 0.32 5.54 0. 82 7.35
r 0.07 -=0.19 0. 04 0. 04 =0.01 0. 06 0.02 0.07
P 0. 004 <20. 001 0. 147 0. 161 0.573 0.019 0. 365 0. 007
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Table 3 Distribution and trends of gender and treatment factors in the surveyed population (No. of cases [ %)
i e ICU % iﬁ]%%’lﬁ I 30 d N ﬁZde‘]Eé’;ﬁ E2dNEE iEZdI?‘]
AL 259 TARS o kS FRE 8 FHI A B 0 IR AL
2013(n =2 227) 1 287(57.79) 21(0.94) 896(40. 23) 731(32.82) 218(9.79) 316(14.19) 89(4. 00)
2014(n=2 540) 1 468(57. 80) 1200. 47) 948(37.32) 741(29.17) 237(9.33) 339(13. 35) 199(7. 83)
2015(n=2 799) 1 633(58.34) 14(0.50) 981(35.05) 768(27. 44) 286(10.22) 297(10.61) 94(3. 36)
2016(n=2 208) 1 293(58.56) 25(1.13) 881(39.90) 747(33.83) 342(15. 49) 323(14.63) 129(5. 84)
2017(n=2 870) 1 671(58.22) 35(1.22) 1 014(35.33) 768(26.76) 256(8.92) 302(10.52) 165(5.75)
2018(n =2 892) 1 673(57.85) 37(1.28) 954(32.99) 806(27.87) 425(14.70) 390(13. 49) 185(6. 40)
2019(n=2 351) 1312(55.81) 29(1.23) 737(31.35) 725(30. 84) 266(11.31) 330(14. 04) 162(6.89)
2020(n =2 602) 1 447(55.61) 87(3.34) 673(25.86) 489(18.79) 328(12.61) 175(6.73) 25(0.96)
2021(n=2 616) 1 442(55.12) 49(1.87) 897(34.29) 325(12.42) 385(14.72) 247(9. 44) 43(1.64)
2022(n =2 898) 1 629(56.21) 31(1.07) 963(33. 23) 849(29. 30) 473(16.32) 389(13. 42) 86(2.97)
qug\ 9.76 38. 49 77.95 143.75 81.39 16. 39 71. 44
r =0.02 0. 04 = 0.06 =0.07 0. 06 =0.03 =0.05
P 0. 002 <20. 001 <Z0. 001 <20. 001 <20. 001 <20. 001 <20. 001
2.3 EMRBREBRYSEESN x4 QAR B E A AR A R R Y R
2.3.1 HKETAE MR R B Ep 4 Table 4 Prevalence of HAI in patients of all age groups in-
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Table 5 Importance of HAI occurrence-related factors based

on multilayer perceptron neural network model

2 B EBEYE  ESMk
BREENE  EEHEOD

LOS>10 d 0.333 100
J& T ICU Fh %= 0.228 68. 60
T2 d N E RO K 0.127 38.20
“OLBEARS T AR R At 0.071 21.30
CHAPERY AN T R R A 0. 068 20. 50
T2 d N EESRE 0. 065 19. 60
i 2 d WEEHA B AL 0.051 15. 40
AERY<<10 B B =60 % 0.018 5.50
30 d HFARL 0.016 4.70
P50 o 55 1 0.013 3. 80
“HMREAHRS T AR R AR 0.011 3.20

R 6 EEEGRHAEHN R L H A logistic [1 I 45 7

Table 6 Multivariate logistic regression model of HAI-occurrence related factors

K% B S, Waldy? P OR (95%CD

LOS>10d 2. 165 0. 065 1100, 74 <0. 001 8.71(7.67~9.90)
P 5k = 0. 044 0. 058 0.59 0. 444 0.96(0. 85~1.07)
HERH<10 H B =060 ¥ 0. 101 0. 059 2.97 0. 085 1.11€0. 99~1. 24)
VT2 d P E L KT 0.911 0. 068 181. 79 <0. 001 2.49(2.18~2.84)
J2dNEESIRE 0.305 0. 081 14.23 <20. 001 1.36(1.16~1.59)
T 2 d P fi R A AR I AL 0.206 0. 108 3. 60 0. 058 1.23(0.99~1.52)
30 d WA FARHR 0.591 0.075 62.83 <0. 001 1.81(1.56~2.09)
ICU % 1.117 0. 143 61.13 <0. 001 3.05(2.31~4.04)
“HNBET RIS T R R AR R -0.391 0.077 26. 04 <0. 001 0. 68(0. 58~0.79)
CUEPEREAHR T AR R AR == —0.564 0.210 7.22 0. 007 0.57(0.38~0. 86)
COLBE A TR R AR 27 0.104 0. 102 1.04 0. 309 1.11€0.91~1.36)
g el —4.228 0. 106 1577.29 <0. 001 -
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