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Appendix 1 

 

Supplemental Table 1: Fixed-Effect Preoperative Variables Included in Each Risk-Adjusted Model Without and With Wound Classification 

30-d postoperative  
outcomes 

Model without wound classification Model with wound classification 

Surgical site infection 
(SSI) 

wound infection (PATOS), BMI, ASA class, sepsis, smoker, age, 
alk phos, race, albumin, WBC, functional status, steroid use, 
diabetes, sex, dyspnea, alcohol use, disseminated cancer, total 
bilirubin, COPD, neurologic deficit, CHF, emergent case. 

wound infection (PATOS), BMI, ASA class, smoker, age, race, alk 
phos, functional status, diabetes, dyspnea, steroid use, albumin, 
sex, WBC, disseminated cancer, neurologic deficit, alcohol use, 
COPD, emergent case, sepsis, bleeding disorder, HTN. 

Superficial incisional 
SSI 

BMI, wound infection (PATOS), ASA class, race, smoker, 
functional status, diabetes, alcohol use, age, COPD, PVD, alk 
phos. 

BMI, wound infection (PATOS), ASA class, race, smoker, 
functional status, diabetes, alcohol use, age, COPD, PVD, alk 
phos. 

Deep incisional  SSI BMI, wound infection (PATOS), ASA class, smoker, sepsis, 
diabetes, WBC, alk phos, steroid use, race, COPD, hematocrit, 
PVD, age, HTN, ascites, functional status. 

BMI, wound infection (PATOS), ASA class, smoker, diabetes, 
hematocrit, alk phos, COPD, race, steroid use, age, HTN, ascites, 
functional status, WBC. 

Organ space SSI sepsis, wound infection (PATOS), albumin, age, ASA class, WBC, 
sex, total bilirubin, disseminated cancer, PVD, steroid use, CHF, 
emergent case, alk phos, dyspnea, COPD. 

wound infection (PATOS), albumin, ASA class, age, sex, sepsis, 
disseminated cancer, steroid use, alk phos, CHF, WBC, total 
bilirubin, dyspnea, emergent case, COPD, smoker. 

Sepsis or septic shock ASA class, sepsis, albumin, functional status, COPD, creatinine, 
steroid use, wound infection (PATOS), SGOT, bleeding disorder, 
weight loss, platelet, ascites, race, WBC, BMI, sex, neurologic 
deficit, alk phos, hematocrit, age, dyspnea, total bilirubin, smoker, 
emergent case. 

ASA class, sepsis, albumin, functional status, COPD, creatinine, 
steroid use, wound infection (PATOS), SGOT, bleeding disorder, 
weight loss, platelet, ascites, race, WBC, BMI, sex, neurologic 
deficit, alk phos, hematocrit, age, dyspnea, disseminated cancer, 
total bilirubin, smoker. 

Wound disruption ASA class, BMI, smoker, steroid use, dyspnea, wound infection 
(PATOS), WBC, sex, SGOT, albumin, CHF, COPD. 

ASA class, BMI, smoker, steroid use, dyspnea, wound infection 
(PATOS), WBC, sex, SGOT, albumin, CHF, COPD. 

Cardiac event* ASA class, age, creatinine, sepsis, dyspnea, bleeding disorder, 
diabetes, emergent case, renal failure, cardiac event, BMI, HTN, 
CHF, platelet, total bilirubin, functional status, weight loss, WBC, 
sex, ascites, COPD. 

ASA class, age, creatinine, sepsis, dyspnea, bleeding disorder, 
diabetes, emergent case, renal failure, cardiac event, BMI, HTN, 
CHF, platelet, total bilirubin, functional status, weight loss, WBC, 
sex, ascites, COPD. 

Venous 
thromboembolism 

ASA class, albumin, sepsis, age, BMI, steroid use, dyspnea, 
disseminated cancer, hematocrit, race, sex, WBC, diabetes, 
neurologic deficit, cardiac event, functional status, smoker, weight 
loss, platelet, bleeding disorder. 

ASA class, albumin, sepsis, age, BMI, steroid use, dyspnea, 
disseminated cancer, hematocrit, race, sex, WBC, diabetes, 
neurologic deficit, cardiac event, functional status, smoker, weight 
loss, platelet, bleeding disorder. 

Pneumonia ASA class, neurologic deficit, COPD, cardiac event, sepsis, 
functional status, alcohol use, creatinine, race, PVD, age, 
chemo/radiation therapy, emergent case, smoker, WBC, platelet, 
alk phos, dyspnea, sex, BMI, SGOT, weight loss, hematocrit. 

ASA class, neurologic deficit, COPD, cardiac event, sepsis, 
functional status, alcohol use, creatinine, race, PVD, age, 
chemo/radiation therapy, emergent case, smoker, WBC, platelet, 
alk phos, dyspnea, sex, BMI, SGOT, weight loss, hematocrit. 
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Reintubation ASA class, COPD, creatinine, age, albumin, sepsis, functional 
status, BMI, dyspnea, platelet, HTN, smoker, CHF, WBC, 
diabetes, alk phos, emergent case, sex, neurologic deficit, weight 
loss, steroid use, SGOT, hematocrit, alcohol use, race. 

ASA class, COPD, creatinine, age, albumin, sepsis, functional 
status, BMI, dyspnea, platelet, HTN, smoker, CHF, WBC, 
diabetes, alk phos, emergent case, sex, neurologic deficit, weight 
loss, steroid use, SGOT, hematocrit, alcohol use, race. 

Prolong ventilation (>= 
48 hours) 

ASA class, sepsis, creatinine, emergent case, COPD, functional 
status, albumin, age, BMI, dyspnea, smoker, SGOT, sex, alk 
phos, neurologic deficit, HTN, diabetes, race, weight loss, platelet, 
renal failure. 

ASA class, sepsis, creatinine, emergent case, COPD, functional 
status, albumin, age, BMI, dyspnea, smoker, SGOT, sex, alk 
phos, neurologic deficit, HTN, diabetes, race, weight loss, platelet, 
renal failure. 

Urinary tract infection age, functional status, ASA class, sex, race, albumin, sepsis, 
hematocrit, neurologic deficit, diabetes, platelet, steroid use, 
creatinine, wound infection (PATOS), renal failure, bleeding 
disorder, BMI, smoker, weight loss. 

age, functional status, ASA class, sex, race, albumin, sepsis, 
hematocrit, neurologic deficit, diabetes, platelet, steroid use, 
creatinine, wound infection (PATOS), renal failure, bleeding 
disorder, emergent case, BMI, alk phos. 

Renal failure ASA class, creatinine, renal failure, sepsis, HTN, platelet, BMI, 
albumin, dyspnea, sex, diabetes, SGOT, race, hematocrit, 
emergent case, PVD, CHF, age, WBC, COPD, weight loss, 
alcohol use, alk phos, disseminated cancer, bleeding disorder. 

ASA class, creatinine, renal failure, sepsis, HTN, platelet, BMI, 
albumin, dyspnea, sex, diabetes, SGOT, race, hematocrit, 
emergent case, PVD, CHF, age, WBC, COPD, weight loss, 
alcohol use, alk phos, disseminated cancer, bleeding disorder. 

Reoperation ASA class, wound infection (PATOS), sepsis, bleeding disorder, 
hematocrit, emergent case, smoker, albumin, renal failure, WBC, 
steroid use, SGOT, COPD, BMI, sex, functional status, PVD, 
race, age, creatinine, dyspnea, alk phos, HTN, platelet, neurologic 
deficit, CHF. 

ASA class, wound infection (PATOS), sepsis, bleeding disorder, 
hematocrit, emergent case, smoker, albumin, renal failure, WBC, 
steroid use, SGOT, COPD, BMI, sex, functional status, PVD, 
race, age, creatinine, dyspnea, alk phos, HTN, platelet, neurologic 
deficit. 

Mortality ASA class, age, albumin, functional status, disseminated cancer, 
emergent case, creatinine, platelet, WBC, dyspnea, weight loss, 
sepsis, SGOT, BMI, COPD, ascites, renal failure, alk phos, 
neurologic deficit, total bilirubin, bleeding disorder, steroid use, 
sex, CHF, smoker, hematocrit, chemo/radiation therapy, race, 
HTN. 

ASA class, age, albumin, functional status, disseminated cancer, 
emergent case, creatinine, platelet, WBC, dyspnea, weight loss, 
sepsis, SGOT, BMI, COPD, ascites, renal failure, alk phos, 
neurologic deficit, total bilirubin, bleeding disorder, steroid use, 
sex, CHF, smoker, chemo/radiation therapy, hematocrit, race, 
wound infection (PATOS), HTN. 

*Cardiac event includes cardiac arrest requiring cardiopulmonary resuscitation and myocardial infarction. 
ASA, American Society of Anesthesiology; COPD, chronic obstructive pulmonary disease; alk phos, alkaline phosphatase; SGOT,, serum glutamic-oxaloacetic 
transaminase; BMI, body mass index; WBC, white blood count; HTN, hypertension; CHF, congestive heart failure; PVD, peripheral vascular disease. 
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Supplemental Table 2. Preoperative Characteristics According to Wound Classification in ACS NSQIP (2011) 

Preoperative 
characteristics Total 

Wound classification 

Clean Clean/contaminated Contaminated Dirty/infected 

n (%) 442,149 (100) 237,002 (53.6) 151,213 (34.2) 29,495 (6.7) 24,439 (5.5) 
Age, y, mean, median (IQR)* 57 57 (45-69) 59 60 (48-70)  55 55 (43-67) 50 50 (34-64) 55 56 (43-68) 
Sex                     

Female 252,229 57.0% 132,040 55.7% 93,030 61.5% 15,384 52.2% 11,775 48.2% 
Male 189,026 42.8% 104,416 44.1% 57,932 38.3% 14,062 47.7% 12,616 51.6% 
NA 894 0.2% 546 0.2% 251 0.2% 49 0.2% 48 0.2% 

Race                     
Asian 11,980 2.7% 6,034 2.5% 4,137 2.7% 1,094 3.7% 715 2.9% 
Black 41,203 9.3% 21,084 8.9% 14,586 9.6% 2,489 8.4% 3,044 12.5% 
Hispanic 30,664 6.9% 13,488 5.7% 11,775 7.8% 3,317 11.2% 2,084 8.5% 
White 308,203 69.7% 169,449 71.5% 103,521 68.5% 19,322 65.5% 15,911 65.1% 
Others 50,099 11.3% 26,947 11.4% 17,194 11.4% 3,273 11.1% 2,685 11.0% 

ASA Class                     
I 40,552 9.2% 20,815 8.8% 12,471 8.2% 5,137 17.4% 2,129 8.7% 
II 199,615 45.1% 106,650 45.0% 71,978 47.6% 13,057 44.3% 7,930 32.4% 
III 170,558 38.6% 91,658 38.7% 60,096 39.7% 8,957 30.4% 9,847 40.3% 
IV 28,911 6.5% 16,312 6.9% 6,273 4.1% 2,166 7.3% 4,160 17.0% 
V 1,006 0.2% 419 0.2% 148 0.1% 127 0.4% 312 1.3% 
NA 1,507 0.3% 1,148 0.5% 247 0.2% 51 0.2% 61 0.2% 

Functional status                     
Independent 420,960 95.2% 225,736 95.2% 146,502 96.9% 27,596 93.6% 21,126 86.4% 
Dependent 17,998 4.1% 9,167 3.9% 3,981 2.6% 1,774 6.0% 3,076 12.6% 
NA 3,191 0.7% 2,099 0.9% 730 0.5% 125 0.4% 237 1.0% 

BMI (kg/m2)                     
Underweight (<18.50) 113,662 25.7% 60,078 25.3% 38,894 25.7% 8,211 27.8% 6,479 26.5% 
Normal (18.50-24.99) 8,878 2.0% 4,108 1.7% 3,143 2.1% 784 2.7% 843 3.4% 
Overweight (25.00-

29.99) 
133,992 30.3% 74,991 31.6% 43,540 28.8% 8,676 29.4% 6,785 27.8% 

Class 1 obesity (30.00-
34.99) 

85,022 19.2% 48,588 20.5% 26,801 17.7% 5,325 18.1% 4,308 17.6% 

Class 2 & 3 obesity 
(>=35.00) 88,061 19.9% 43,557 18.4% 35,328 23.4% 4,677 15.9% 4,499 18.4% 

NA 12,534 2.8% 5,680 2.4% 3,507 2.3% 1,822 6.2% 1,525 6.2% 
Cardiovascular                     
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Cardiac event** 21,361 4.8% 13,622 5.7% 5,393 3.6% 1,016 3.4% 1,330 5.4% 
Congestive heart failure 3,848 0.9% 2,151 0.9% 846 0.6% 304 1.0% 547 2.2% 
Hypertension 206,591 46.7% 119,817 50.6% 64,783 42.8% 10,564 35.8% 11,427 46.8% 
Peripheral vascular 

disease 9,637 2.2% 7,159 3.0% 958 0.6% 484 1.6% 1,036 4.2% 

Pulmonary                     
COPD 21,150 4.8% 11,979 5.1% 6,229 4.1% 1,257 4.3% 1,685 6.9% 
Dyspnea *** 36,812 8.3% 19,669 8.3% 12,521 8.3% 1,915 6.5% 2,707 11.1% 
Smoker 83,005 18.8% 44,641 18.8% 25,939 17.2% 6,077 20.6% 6,348 26.0% 

Diabetes                     
Non-insulin 41,342 9.4% 22,832 9.6% 14,213 9.4% 2,014 6.8% 2,283 9.3% 
Insulin 26,223 5.9% 13,871 5.9% 7,615 5.0% 1,725 5.8% 3,012 12.3% 

Renal failure 8,424 1.9% 4,608 1.9% 1,519 1.0% 710 2.4% 1,587 6.5% 
Ascites 2,511 0.6% 606 0.3% 1,013 0.7% 347 1.2% 545 2.2% 
Bleeding disorder 22,962 5.2% 14,106 6.0% 4,599 3.0% 1,688 5.7% 2,569 10.5% 
Chemo/radiation therapy 5,067 1.1% 1,931 0.8% 2,576 1.7% 236 0.8% 324 1.3% 
Disseminated cancer 9,350 2.1% 2,960 1.2% 5,088 3.4% 599 2.0% 703 2.9% 
Neurologic deficit 16,014 3.6% 10,170 4.3% 3,607 2.4% 849 2.9% 1,388 5.7% 
Sepsis 28,512 6.4% 5,187 2.2% 5,685 3.8% 6,576 22.3% 11,064 45.3% 
Steroid use 14,014 3.2% 6,968 2.9% 4,335 2.9% 1,192 4.0% 1,519 6.2% 
Weight loss (>10%) 7,023 1.6% 1,789 0.8% 3,669 2.4% 759 2.6% 806 3.3% 
Wound infection **** 19,663 4.4% 8,301 3.5% 2,923 1.9% 2,614 8.9% 5,825 23.8% 
Emergent case 48,425 11.0% 11,660 4.9% 12,005 7.9% 12,781 43.3% 11,979 49.0% 
** Cardiac event includes history of myocardial infarction, percutaneous or surgical coronary interventions, or unstable angina. 
*** Dyspnea at rest or with moderate exertion.  
**** Wound infection present at time of surgery (PATOS). 
IQR, interquartile range; ASA, American Society of Anesthesiologists; BMI, body mass index; NA, none available. 
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Supplemental Figure 1. Proportion of Surgical Cases and Rate of Surgical Site Infection per Wound Classification in NSQIP (2011) 

 

 
 


