7122tz 53| x| M213 M2Z, 20144 53

/ J Korean Acad Fundam Nurs Vol.21 No.2, 151—161, May, 2014 hitp://dx.doi.org/10.7739/jkafn.2014.21.2.151

HXICIFIISEMR) XI=E 28T 57748 482"

29 89 g P

Risk Factors for Surgical Site Infections According to
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Purpose: The purpose of this study was to identify the risk factors that influence surgical site infections after
surgery. Methods: This study was a retrospective research utilizing Electronic Medical Records. Data collection
targeted 4,510 adult patients who had 8 different kinds of surgery (gastric surgery, colon surgery, laparoscopic
cholecystectomy, hip & knee replacement, hysterectomy, cesarean section, cardiac surgery) in 4 medical care
departments, at one general hospital between January 2006 and December 2011. Multivariate logistic regression
analyses were used to identify the risk factors affecting surgical site infections after surgery. Results: Risk factors
for increased surgical site infection following surgery were confirmed to be age (OR=1.59, p<.001), BMI (Body
Mass Index)(OR=1.25, p=.034), year of operation (OR=2.45, p<.001), length of operation (OR=3.06, p<.001), ASA
(American Society of Anesthesiology) score (OR=1.36, p=.025), classification of antibiotic used (OR=2.77, p<.001),
duration of the prophylactic antibiotics use (OR=1.85, p<.001), and interaction between classification of antibiotic
used and duration of the prophylactic antibiotics use (OR=1.90, p=.016). Conclusions: Results suggest that risk
factors affecting surgical site infections should be monitored before surgery. The results of this study should
contribute to establishing effective infection management measures and implementing surveillance systems for
patients who have actual risk factors.
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Figure 1. Conceptual framework.
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Table 1. Univariate Analysis of Patient Characteristic—related Risk Factors Associated with Surgical Site Infection (N=4,510)

Infection No Infection
Variable n (%) (n = 534) (n = 3,976) x2ort 0
n(% o M=*SD
Gender
Male 1,698 (37.6) 238 (44.6) 1,460 (36.7) 1236 <001
Female 2.812 (62.4) 296 (55.4) 2,415 (63.3)
Age (years)
>60 2,389 (52.9) 190 (35.6) 2,199 (55.3) 118.28 <001
<60 2,121 (47.1) 444 (64.4) 1,777 (44.8)
Smoking
Yes 634 (14.1) 72 (13.5) 562 (14.1) 17 371
No 3,76 (85.9) 462 (86.5) 3,414 (85.9)
Alcohol consumption
Yes 980 (21.7) 120 (22.5) 860 (21.6) 20 347
No 3.530 (78.3) 414 (71.5) 3,116 (78.4) ’ ’
Albumin (g/d0) 3.57+£0.57 3.49+0.61 3.58+0.56 15.58 .001
BMI 24.44+0.98 23.69+3.58 24.55+3.75 24717 <.001
Medical Insurance
Health Insurance 4295 (95.2) 496 (92.9) 3,797 (95.5) 705 047
Others* 217 (4.8) 36 (7.1) 179 (4.5) ) ’
Comorbidity
Cardiovascular disease 1,121 (24.9) 173 (32.4) 948 (23.8)
Respiratory disease 192 (4.3) 3 (0.6) 26 (0.7)
Diabetes 91 (2.0) 30 (5.6) 162 (4.1)
Liver disease 89 (2.0) 8 (1.5) 83 (2.1)
Brain disease 36 (0.8) 4 (0.7) 32 (0.8) 35.99 <.001
Kidney disease 29 (0.6) 1 (0.2) 28 (0.7)
>2 F 29 (0.6) 50 (9.4) 278 (7.0)
Others ¥ 736 (16.3) 82 (15.4) 654 (16.4)
Cancer § 736 (16.3) 12 (2.2) 77 (1.9)
None 1,859 (41.2) 171 (32.0) 1,688 (42.5)
Hospital Day (days) 29.20+26.38 16.86+14.63
7 531 (11.8) 6 (1.1) 525 (13.2)
8~14 1,762 (39.1) 92 (17.2) 1,670 (42.0)
15~21 1,022 (22.7) 142 (26.6) 880 (22.1) 32448 <001
22~28 521 (11.5) 121 (22.7) 400 (10.1)
29 674 (15.0) 173 (32.4) 501 (12.6)

* Medical aid benefits, the next higher level, car insurance, industrial disease insurance;
t Two or more diseases among cardiovascular, respiratory, diabetes, liver, and kidney diseases;
¥ Connective tissue disease, ulcer, tuberculosis; § Diagnosis of cancer before surgery.
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Table 2. Univariate Analysis of Surgical Characteristic-related Risk Factors Associated with Surgical Site Infections (N=4,510)

Infection Non—Infection
Variable n (%) (n = 534) (n = 3,976) X2 ort 0
n(% o M=*SD
Length of operation (hr) 2.62+1.96 2.02+1.69
<2 2,772 (61.4) 264 (49.4) 2,508 (63.1)
2~3 535 (11.9) 84 (15.7) 451 (11.3)
3~4 488 (10.8) 63 (11.8) 425 (10.7) 55.10 <.001
4~5 352 (7.8) 45 (8.4) 307 (7.7)
5~6 208 (4.6) 45 (8.4) 163 (4.1)
>6 155 (3.4) 33 (6.2) 122 (3.1)
Operative type
Hip replacement 401 (8.9) 72 (13.5) 329 (8.3)
Knee replacement 485 (10.8) 67 (12.5) 418 (10.5)
Hysterectomy 130 (2.9) 4 (0.7) 126 (3.2)
Cesarean section 630 (14.0) 10 (1.9) 620 (15.6) 107.46 <.001
Cardiac surgery 121 (2.7) 14 (11.6) 107 (2.7)
Gastric surgery 444 (9.8) 57 (10.7) 387 (9.7)
Colon surgery 584 (12.9) 102 (19.1) 482 (12.1)
Cholecystectomy 1,715 (38.0) 208 (30.0) 1507 (37.9)
Blood transfusion (mL) 530.70+422.17 500.15£392.91 538.07+428.93 46.65 <.001
Blood loss (mL) 430.69+411.63 479.09+417.10 424.19+410.56 14.90 .005
ASA score
Classl 1,035 (22.9) 104 (19.5) 931 (23.4)
Class2 2,756 (61.0) 303 (56.7) 2,450 (61.6) 28.14 <.001
Class3 698 (15.5) 122 (22.8) 576 (14.5)
Class4 24 (0.5) 5 (0.9) 19 (0.5)
Operative history
Yes 1.322 (29.3) 152 (28.5) 1,170 (29.4) 021 343
NO 3,188 (70.7) 382 (71.5) 2,806 (70.6) ’ ‘
Year of operation
2006 331 (7.3) 115 (21.5) 216 (5.4)
2007 541 (12.0) 84 (15.7) 457 (11.5)
2008 783 (17.4) 92 (17.2) 691 (17.4) 203.79 <.001
2009 901 (20.0) 79 (14.8) 822 (20.7)
2010 990 (21.9) 84 (15.7) 906 (22.8)
2011 964 (21.4) 80 (15.0) 884 (22.2)
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Table 3. Univariate Analysis of Antibiotics Characteristic-related Risk Factors Associated with Surgical Site Infections

(N=4,510)
Infection No Infection
Variable n (%) (n = 534) (n = 3,976) x2ort 0
n (%) n (%)
Antibiotics type
1th Cephalosporin 1,878 (41.7) 79 (14.8) 1,799 (45.2)
2nd Cephalosporin 1,136 (25.5) 134 (25.1) 1,002 (25.2)
3rd Cephalosporin 885 (25.2) 152 (28.5) 733 (18.4)
Amp1c1111n. 109 (2.4) 5 (0.9) 104 (2.6) 683.15 <001
Glycopeptide 17 (0.4) 4 (0.7) 13 (0.3)
Fluoroquinolone 192 (4.3) 33 (6.2) 159 (4.0)
Aminoglycoside 14 (0.3) 3 (0.6) 11 (0.3)
Metronidazole 121 (2.7) 11 (2.1) 110 (2.8)
Combination* 158 (3.5) 113 (21.2) 45 (1.1)
Antibiotic administration (days) 13.16+4.35 6.00£2.99
1~3 1,024 (22.7) 1 (0.2) 1,023 (25.7)
4~8 2,315 (51.3) 64 (12.0) 2,251 (56.6)
9~12 762 (16.9) 175 (32.8) 587 (14.8) 1,850.98 <001
13~17 335 (7.4) 227 (42.5) 108 (2.7)
>18 74 (1.6) 67 (12.5) 7 (0.2)
Administration within 1 hour prior to incision
Yes 3,501 (77.6) 388 (72.7) 3,088 (77.7)
No 1,009 (22.4) 146 (27.3) 888 (22.3) 66.79 006

* 3rd Cephalosporin, combination.
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