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Validation of the Risk Prediction Tool for Wound Infection in Abdominal Surgery Patients

Jung, Hyun Kyoung' - Lee, Eun Nam?
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Purpose : This retrospective investigation study aimed to determine the predictive validity of superficial surgical
site infection assessment tools by measuring the risk score at the surgical site. Methods: This study included
patients hospitalized to the general surgery department of a Hospital from January 2021 to December 31, 2021. The
inclusion criteria were age =19 years, general abdominal surgery under general anesthesia, and hospital stay
longer than 2 days. Patients who had undergone transplantation were excluded. Results : Tool validity results
showed that tools including surgical time and operative procedure were more accurate than previously developed
tools, with a sensitivity of 71.1%, specificity of 71.4%, positive prediction of 12.3%, negative prediction of 97.8%,
and area under the curve of 0.743 (95% confidence interval, 0.678~0.745). The tool's cut—off score was 15,
and the risks of infection was increased by 6.14 times at or above this cut—off point. Preoperative hair removal
period, surgical wound classification, surgery time, body temperature on the second day after surgery, drainage
tube type, and suture type affected the risk of infection at the surgical site. Conclusion: The incidence of
healthcare—associated infections has been declining in the past decade; however, surgical site infections still
account for a considerable proportion. Therefore, early identification of high-risk groups for surgical site
infection is crucial for reducing the incidence of surgical site infection using appropriate management.
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Table 1. General Characteristics of Subjects and Infection Rate by Infection Risk Factor (WV=T10)
] . Total Infection )
Variables Category Scoring © No(%) Ves(%) Chi-square P
Pre—OP Age(years) 20~29 0 24 22091.7) 28.3) 2.59 447
risk factor 30~39 1 66 64(97.0) 2(3.0)
40~49 2 102 99(97.1) 3(2.9)
50< 3 518 487(94.0) 31(6.0)
Smoking Non-smoker 0 599 571(95.3) 28(4.7) 3.95 127
<1pack/day 1 107 97(90.7) 1009.3)
>1pack/day 2 4 4(100.0) 000.0)
BMI Normal 0 397 371(93.5) 26(6.5) 3.76 152
Underweight 1 40 37(92.5) 3(7.5)
Overweight 2 273 264(96.7) 9(3.3)
Corticosteroid No 0 704 666(94.6) 38(5.4) 1.000°
Yes 1 6 6(100.0) 000.0)
Antibiotic Yes 0 405 392(96.8) 13(3.2) 8.54 .003
prophylaxis No 1 305 280(91.8) 25(8.2)
Underlying No 0 368 352(95.7) 16(4.3) 1.52 217
disease Yes 1 342 320(93.6) 22(6.4)
Laboratory Normal 0 447 438(98.0) 9(2.0) 26.55 <.001
investigation Abnormal 1 263 234(89.0) 29(11.0)
Lenth of 1 0 436 415(95.2) 21(4.8) 2.84 241
hospital stay 2 1 125 120(96.0) 5(4.0)
(days) 3 or more 2 149 137(91.9) 128.1)
Shaving time At night before OP 0 622 600(96.5) 22(3.5) <.001"
Immediate before OP 1 88 72(81.8) 16(18.2)
OP site Non—abdominal 0 710 672(94.6) 38(5.4) na
Abdonimal 1 0 000 000 na
Sub=Score 15
Intra-OP Anesthesia Spinal 0 0 000.0) 000.0) na
risk factor General 1 710 672(94.6) 38(5.4)
Wound Class 1 0 0 00 0(0)
classification Class 2 1 662 632(95.5) 30(4.5) .001*
Class 3 2 48 40(83.3) 8(16.7)
Class 4 3 0 000 000)
OP time (min) <60 0 355 346(97.5) 9(2.5) 12.67 .002
60< <120 1 129 121(93.8) 8(6.2)
2120 2 226 205(90.7) 210.3)
OP procedure Laparoscopy 0 553 538(97.3) 152.7 34.40 <.001
Laparotomy 1 157 134(85.4) 23(14.6)
Sub=Score 7
Post-OP Body 36.0<<37.0 0 632 604(95.6) 28(4.4) 005
risk factor temperature ('C) <36.0 1 0 0(0) 0(0)
>37.0 2 78 68(87.2) 10(12.8)
Presence of No 0 377 369(97.9) 8(2.1) 16.40 <.001
drain Closed 1 333 303(91.0) 30(9.0)
Open 2 0 000) 000)
Both(Closed+Open) 3 0 0(0) 0(0)
Day of drain Ist day 0 375 367(97.9) 8(2.1) 17.17 <001
removal 2nd day 1 18 17(94.49) 165.6)
3rd day of more 2 317 288(90.9) 2909.1)
Type of suture Removable 0 406 376(92.6) 30(7.4) 7.77 .005
Absorbable 1 304 296(97.4) 8(2.6)
Length of 1 0 37 37(100.0) 000.0) 16.71 <.001"
hospital stay 2 1 214 213(99.5) 10.5)
(days) 3 or more 2 459 422(91.9) 37(8.1)
Sub=Score 11
Total score 33
Infection status 710 672(94.6) 38(5.4)

*=Fisher exact test; BMI=Body Mass Index; n.a=not avilable; OP=Operation
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Table 2. A Comparison of Surgical Site Infection Risk Factors in the Occurrence and Non-occurrence Groups

(N=T10)
. Uni-variate logistic regression
Variables Category Wald b OR (95% C)
Pre-OP Age(years) 20~29 2.586 460
risk factor 30~39 1.075 .300 .344(0.046~2.589)
40~49 1.358 244 .333(0.053~2.115)
50< .219 .640 .700(0.157~3.114)
Smoking Non-smoker 3.736 154
< lpack/day 3.736 .053 2.102(0.990~4.466)
>1pack/day .000 .999
BMI Normal 3.616 .164
Underweight .053 818 1.157(0.334~4.006)
Overweight 3.328 .068 0.486(0.224~1.055)
Corticosteroid No
Yes .000 .999
Antibiotic Yes
prophylaxis No 7.972 .005 2.692(1.354~5.354)
Underlying No
disease Yes 1.503 220 1.512(0.781~2.931)
Laboratory Normal
investigation Abnormal 21.223 <.001 6.031(2.808~12.955)
Lenth of 1 2771 250
hospital stay 2 146 702 .823(0.304~2.230)
(days) 3 or more 2.140 143 1.731(0.830~3.610)
Shaving time At night before OP
Immediate before OP 26.285 <.001 6.061(3.043~12.069)
Wound Class 2
classification Class 3 11.187 .001 4.213(1.814~9.787)
OP time (min) <60 11.285 .004
60< <120 3.519 .061 2.542(0.959~6.736)
>120 11.285 .001 3.938(1.770~8.762)
OP procedure Laparoscopy
Laparotomy 27.649 <.001 6.156(3.127~12.121)
Body 36.0< <37.0
temperature (C) =370 8.764 .003 3.172(1.477~6.813)
Presence of No
drain Closed 14.037 <.001 4.567(2.063~10.108)
Day of drain Ist day 14.166 .001
removal 2nd day 831 362 2.699(0.319~22.821)
3rd day of more 14.134 <.001 4.619(2.080~10.258)
Type of suture Removable
Absorbable 7.129 .008 .339(0.153~0.750)
Length of hospital 1 2.711 .250
stay(days) 2 .146 102 .823(0.304~2.230)
3 or more 2.140 143 1.731(0.830~3.610)

BMI=Body Mass Index; OP=Operation
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Table 3. Comparison of RAS for SISSI and RAS for SISS Including OP time and OP procedure
RAS for SISSI Including

RAC gy S153 OP time and OP procedure

AUCO5% CI) 0.712(0.678~0.745) 0.743(0.710~0.775)

P <001 <001

Sensitivity 84.2 71.1

Specificity 51.0 71.4

Positive predictive value 8.9 12.3

Negative predictive value 98.3 97.8

Cut—off value >11 >14

Odds ratio (OR) for the cutoff

point (95% C) 5.56(2.30~13.47) 6.14(2.99~12.62)

Infection status Yes No Yes No
n (%) n (%) n (%) n (%)

Yes (%) 32(84.2) 6(15.8) 27(71.1) 11(28.9)
No (%) 329(49.0) 343(51.0) 192(28.6) 480(71.4)

AUC=Area Under the Curve; Cl=confidence interval; OP=Operation; RAS for SISSI=Risks Assessment Scale for Superficial
Incisional Surgical Site Infection

3. 72| ZM5t HX{(Area Under the Curve: AUC)  &(Area Under the Curve: AUC)E ©l-&5to] Z+9
HIE 2 EJSIE T} BTG =S 80151t Figure 1). RAS for SISSIE AUC
7} 0.712(0.678~0.745) 2% YEFHL, A H7F 12

RAS for SISSIOl & AlzF & g upie mger  BOR HAEAT SERH AW 2L § A 5
T2 A6l v B (Table 3), A5t ® =589 7 Aes T 387 F 327(84.2%)°1 Tt
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Figure 1. Comparison of ROC curve RAS for SISSI and RAS for SISS induding OP time and OP procedure
OP=0Operation; RAS for SISS=Risk Assessment Scale for Superficial Incisional Surgical Site Infection
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