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Abstract

BACKGROUND: Although there are discrepancies in the development and progression of 

inflammatory bowel disease based on biologic sex, little is known about differences in 

postoperative outcomes between men and women undergoing surgery for this condition.

OBJECTIVE: Our objective was to compare rates of anastomotic leaks, wound complications, 

and serious adverse events between men and women undergoing surgery for inflammatory bowel 

disease.

DESIGN: This was a retrospective cohort study.

SETTINGS: Data were obtained from the American College of Surgeons National Surgical 

Quality Improvement Program Inflammatory Bowel Disease Collaborative database, which 

includes 15 high-volume inflammatory bowel disease surgery centers.

PATIENTS: All adult patients undergoing surgery for inflammatory bowel disease were included. 

Subjects with missing data for exposure or outcome variables were excluded.

MAIN OUTCOME MEASURES: Rates of anastomotic leaks, wound complications, and serious 

adverse events were compared between women and men.

RESULTS: A total of 3143 patients were included. There was a significant association between 

sex and body mass index, inflammatory bowel disease type, and preoperative medication use. 

Women had decreased odds of serious adverse events compared to men (OR=0.73, 95% CI: 

0.55–0.96), but there was no significant association between sex and anastomotic leaks or wound 

complications. Inflammatory bowel disease type was found to be an effect measure modifier of 

the relationship between sex and serious adverse events. Among ulcerative colitis patients, women 
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had a 54% decrease in the odds of serious adverse events compared to men, while there was no 

significant difference between women and men with Crohn’s disease.

LIMITATIONS: This study was limited by capturing only 30 days of postoperative outcomes.

CONCLUSIONS: Women undergoing surgery for ulcerative colitis had decreased odds 

of serious adverse events compared to men. Understanding sex-based differences in 

outcomes allows clinicians to make patient-centered decisions regarding surgical planning and 

perioperative management for inflammatory bowel disease patients. See Video Abstract at http://

links.lww.com/DCR/Bxxx.

Abstract
Aunque existen discrepancias en el desarrollo y la progresión de la enfermedad inflamatoria 

intestinal según el sexo biológico, se sabe poco sobre las diferencias en los resultados 

posoperatorios entre hombres y mujeres sometidos a cirugía por esta afección.

Nuestro objetivo fue comparar las tasas de fugas anastomóticas, complicaciones de las heridas y 

eventos adversos graves entre hombres y mujeres sometidos a cirugía por enfermedad inflamatoria 

intestinal.

Este fue un estudio de cohorte retrospectivo.

Los datos se obtuvieron de la base de datos colaborativa del Programa Nacional de Mejora de 

la Calidad Quirúrgica del Colegio Americano de Cirujanos para la Enfermedad Inflamatoria 

Intestinal, que incluye 15 centros de cirugía de enfermedad inflamatoria intestinal de alto 

volumen.

Se incluyeron todos los pacientes adultos sometidos a cirugía por enfermedad inflamatoria 

intestinal. Se excluyeron los sujetos a los que les faltaban datos sobre exposición o variables 

de resultado.

Se compararon las tasas de fugas anastomóticas, complicaciones de las heridas y eventos adversos 

graves entre mujeres y hombres.

Se incluyeron un total de 3.143 pacientes. Hubo una asociación significativa entre el sexo y el 

índice de masa corporal, el tipo de enfermedad inflamatoria intestinal y el uso de medicación 

preoperatoria. Las mujeres tuvieron menores probabilidades de sufrir eventos adversos graves 

en comparación con los hombres (OR = 0,73; IC del 95 %: 0,55 a 0,96), pero no hubo una 

asociación significativa entre el sexo y las fugas anastomóticas o las complicaciones de las heridas. 

Se encontró que el tipo de enfermedad inflamatoria intestinal era un modificador de la medida del 

efecto de la relación entre el sexo y los eventos adversos graves. Entre los pacientes con colitis 

ulcerosa, las mujeres tuvieron una disminución del 54 % en las probabilidades de sufrir eventos 

adversos graves en comparación con los hombres, mientras que no hubo diferencias significativas 

entre mujeres y hombres con enfermedad de Crohn.

Este estudio estuvo limitado al capturar solo 30 días de resultados posoperatorios.

Las mujeres sometidas a cirugía por colitis ulcerosa tuvieron menores probabilidades de sufrir 

eventos adversos graves en comparación con los hombres. Comprender las diferencias en los 

resultados basadas en el sexo permite a los médicos tomar decisiones centradas en el paciente con 

respecto a la planificación quirúrgica y el manejo perioperatorio de los pacientes con enfermedad 
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inflamatoria intestinal. Consulte Video Resumen en http://links.lww.com/DCR/Bxxx. (Pre-proofed 
version)
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INTRODUCTION

Inflammatory bowel disease (IBD) is a group of conditions, including ulcerative colitis 

(UC), Crohn’s disease (CD), and indeterminate colitis, with complications that are 

potentially life-threatening and often require surgical management. Unlike in other 

autoimmune disorders, the prevalence of IBD does not have a clear female preponderance.1 

Studies have found Crohn’s disease to be slightly more common in women than men in 

Western countries,2 though this trend is reversed in Asian countries.3 The incidence of 

UC has not been found to consistently differ based on sex except over the age of 45, 

when UC seems to be more common in men than women.2 There is also evidence that 

men with IBD have worse outcomes compared to women, including higher rates of disease-

related complications4 such as osteopenia,5,6 some types of pancreatitis,7 and colon cancer8; 

hospital readmission after initial diagnosis9; escalation of medical therapy10; and need for 

surgical intervention.11–14

Surgical complications are relatively more common in patients with IBD than in patients 

undergoing bowel surgery for other reasons and most commonly include wound infection 

and anastomotic complications15; rates of wound infections have been reported to vary 

from 1–19%16–18 and rates of anastomotic leak range from 0.5–13%.16–19 While it is fairly 

well-established that men are more likely to require surgery for IBD, much less is known 

about the outcomes of surgery for men as compared to women. Rottoli et al. examined 

all cases of ileal pouch anal anastomosis (IPAA) over the course of 25 years at a single 

institution and found higher rates of anastomotic leak within the first 30 days and higher 

rates of diverting ileostomy creation at the time of initial operation among men.20 Further 

work is needed, however, to clarify the disparities in outcomes between men and women 

with IBD undergoing a broader range of surgical procedures.

The aim of our study was to compare postoperative outcomes, including anastomotic leak, 

wound complications, and serious adverse events, between men and women after surgery 

for IBD. Based on evidence supporting less severe outcomes overall in women with IBD, 

as well as the prior findings regarding leak rate after IPAA, we hypothesized that women 

would have decreased postoperative complications when compared to men. Understanding 

outcomes based on sex can help clinicians to provide better patient centered care pre- 

and postoperatively and may encourage further study of the mechanisms underlying these 

differences to allow the development of interventions targeted at improving disparities.
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METHODS

Study Population

Our study is a retrospective cohort study performed using a subset of the American College 

of Surgeon’s National Surgical Quality Improvement Program (NSQIP) database called the 

NSQIP-IBD collaborative. The NSQIP-IBD dataset includes all patients over the age of 18 

identified with a diagnosis of IBD based on ICD-10 code (UC includes codes beginning with 

K51, CD includes codes beginning with K50, indeterminate colitis includes code K52.3) 

at 15 high-volume IBD surgery centers across the United States. Additional variables on 

these patients were collected by participating centers, including use of biologic agents and 

immune modulators, IPAA, ileostomy formation, and colonic dysplasia. The current study 

includes data from March 2017-March 2021.

All patients with ICD-10 codes matching the diagnoses of UC, CD, or indeterminate colitis 

were included in this study. Patients were excluded if they were missing data for sex or 

any of the outcome variables. Using the algorithm described previously to classify subtotal 

colectomy and IPAA in the NSQIP-IBD database,21 patients who had undergone subtotal 

colectomy or any patients with a diverting ileostomy were excluded from the analysis of 

anastomotic leak occurrence.

Sex

The exposure variable in this study was sex, defined as a binary variable of male or female. 

This variable is captured in NSQIP via medical chart abstraction and refers specifically to 

the biological sex designated in a patient’s medical record. NSQIP also includes a third level 

of this variable, non-binary; however, no patients in this dataset identified as non-binary and 

thus this category was not included in the current analysis.

Postoperative Outcomes

The primary outcome variables in this study were anastomotic leak, wound complications, 

and serious adverse events, all of which are binary variables. Postoperative outcomes within 

NSQIP are based on clinically abstracted variables for events occurring within the first 30 

days after surgery. Anastomotic leak is a variable that exists within the NSQIP-IBD dataset. 

Wound complications and serious adverse events are both composite variables created for 

the purpose of this study. Wound complication was defined as the presence of any one of 

the following postoperative outcomes: wound disruption or superficial, deep, or organ space 

surgical site infections. Serious adverse event (SAE) was defined as the presence of any one 

of the following postoperative outcomes: pneumonia, unplanned re-intubation, pulmonary 

embolism, ventilator requirement greater than 48 hours, progressive renal insufficiency, 

acute renal failure, cerebrovascular accident, myocardial infarction, cardiac arrest, deep 

venous thrombosis requiring therapy, sepsis, septic shock, or unplanned return to the 

operating room.

Covariates

Our covariates of interest included age (continuous); race (White, Black/African American, 

or Other, composed of Asian/American Indian/Alaska Native/Native Hawaiian/Other Pacific 
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Islander); ethnicity (Hispanic or Not Hispanic); institution (categorical); body mass index 

(BMI); smoking status (binary); type of IBD (Crohn’s disease, ulcerative colitis, or 

indeterminate colitis); surgical approach (open, converted to open, or minimally invasive, 

composed of endoscopic, laparoscopic, and robotic; classification of surgery as elective 

versus emergency (binary); American Society of Anesthesiologists (ASA) classification 

(I-V); steroid use (binary); immunologic/biologic use (binary); and ileostomy formation 

(no ileostomy present or created, new ileostomy created, or existing ileostomy revised or 

maintained). For our analysis, BMI was converted into a categorical variable using standard 

categories from the National Institute of Health22: underweight (BMI<18.5), normal and 

overweight (BMI 18.5–30) and obese (BMI>30). ASA classification was converted into 

a binary variable, with class I and II categorized as healthy/mild disease and class III-V 

categorized as severe disease.

Statistical Analysis

Descriptive statistics were used to identify sample characteristics, including means for 

continuous variables and proportions for binary and categorical variables.

We computed odds ratios (OR) and 95% confidence intervals (95% CI) for the association 

between sex and each of our outcome variables using separate logistic regression models. 

The referent group consisted of men for all models.

We performed a multivariable logistic regression adjusted for age, race, ethnicity, BMI, 

smoking status, IBD type, elective surgery, ASA classification, preoperative medication use, 

and ileostomy formation. We chose these variables for adjustment based on associations of 

these factors with sex and postoperative outcomes in the literature.

We were interested in whether type of IBD may have been an effect measure modifier 

of our exposure and outcome variables. We determined p-values for interaction based 

on the p-value for an interaction term between sex and IBD type in our multivariable 

logistic regression model for each outcome. To assess for potential effect modification, we 

stratified our sample based on type of IBD. We then performed logistic regression of the 

relationship between sex and postoperative outcomes within each stratum to compare the 

stratum-specific odds ratios. Due to the small sample size in the indeterminate colitis group, 

we did not include this IBD type in our multivariable analyses.

Data analysis was generated using SAS Studio software (version 3.81, SAS Institute Inc. 

Cary, NC, USA).

RESULTS

Out of 4264 patients included in the NSQIP-IBD dataset from 2017–2021, we identified 

3143 patients with complete data for all exposure and outcome variables (Fig. 1). Among 

the IBD patients in our study, 49.3% were female. There was a significant association 

between sex and BMI, with more men in the intermediate BMI range from 18.5–30 

(76.2% vs. 68.2%), and more women in both the underweight and obese groups. There 

was also a significant association with sex and type of IBD; 64.2% of women had Crohn’s 
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disease, while more patients with ulcerative colitis were men (56.3% men versus 43.7% 

women). Additionally, more men were using steroid medications prior to surgery, underwent 

conversion to an open surgery, and had a new ileostomy created (62.9% vs. 58.1%, 9.7% vs. 

6.5%, and 48.1% vs. 43.1%, respectively) (Table 1).

Multivariable-Adjusted Model

Our multivariable adjusted logistic regression of SAE against sex demonstrated a 27% 

decrease in the odds of SAE for women compared to men (OR=0.73, 95% CI: 0.55–0.96) 

(Table 2). There was no significant association between sex and anastomotic leaks or wound 

complications in our adjusted logistic regression models (OR=1.29, 95% CI: 0.48–3.44; and 

OR 1.04, 95% CI: 0.79–1.37, respectively) (Table 2).

We assessed for potential effect modification of the association between sex and 

postoperative outcomes by IBD type and observed evidence of effect modification for the 

sex-SAE association (p = 0.03), but not for anastomotic leaks or wound complications (p 
value of interaction terms >0.05). Our multivariable adjusted logistic regression of SAE 

against sex stratified by type of IBD demonstrated a 54% decrease in the odds of SAE 

for women compared to men among patients with ulcerative colitis (OR=0.46, 95% CI: 

0.28–0.74) (Table 3). For patients with Crohn’s disease, the association between sex and 

SAE did not reach statistical significance (OR=1.03, 95% CI: 0.70–1.51).

DISCUSSION

We compared postoperative outcomes, including anastomotic leaks, wound complications, 

and serious adverse events, between men and women undergoing surgery for IBD. Women 

had decreased odds of SAE after surgery compared to men, although there were no 

significant associations between biologic sex and the occurrence of anastomotic leaks or 

wound complications. We investigated whether IBD type was an effect measure modifier of 

the relationship between sex and postoperative outcomes, and we found evidence of effect 

measure modification by IBD type for the association between sex and postoperative serious 

adverse events. Specifically, for patients with ulcerative colitis, we found a significantly 

decreased odds of SAE among women compared to men. In contrast, for Crohn’s disease 

patients, the association was attenuated and did not approach statistical significance.

In a previous single center study, men had a higher rate of anastomotic leaks than women 

after undergoing IPAA.20 Our study findings differed from this previous study, as we did not 

observe a significant sex difference in anastomotic leak; however, our cohort includes the 

results from 15 high-volume centers, rather than a single institution. It is possible that factors 

related to individual surgeons or institutional policies could have had a larger impact on the 

results seen in the single center study, leading to the observed difference in that study.

Although prior studies have not directly examined the relationship between sex and 

wound complications or serious adverse events in IBD patients, these associations have 

been studied in other surgical populations. There have been mixed findings depending on 

disease state; men had increased rates of surgical site infections after shoulder arthroplasty, 

although no difference in complication rates.23 Amongst cardiac surgery patients, female sex 

Sundel et al. Page 6

Dis Colon Rectum. Author manuscript; available in PMC 2025 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



predicted in-hospital mortality after coronary artery bypass grafting.24 A study of patients 

undergoing intraabdominal surgeries found a lower risk of 30-day mortality, readmission, 

and major complications among women on unadjusted analysis, although this difference was 

not significant after adjusting for other patient characteristics.25 Taken together, these results 

suggest that there is a nuanced relationship between sex and postoperative outcomes, which 

underscores the importance of examining these relationships in specific patient populations.

Several mechanisms could explain our finding of increased odds of serious adverse events 

after surgery in men compared to women. Men with IBD have worse outcomes related 

to many aspects of their condition, including more frequent medical readmissions9 and 

need for escalation of medical therapy.10 It is possible that the higher rate of serious 

complications after surgery in men could be related to their poorer preoperative health 

status, despite controlling for relevant confounders in our analysis. Additionally, men tend 

to have a deeper and narrower pelvis than women, making operations in this region more 

technically challenging.20 This anatomical difference between men and women may have 

influenced the type of operation, duration of surgery, or choice to use diverting ileostomy, 

factors which can all impact postoperative morbidity.26–28 Given the known higher rate of 

surgical intervention in men with IBD,11–14 it is also possible that male patients were more 

likely to have previously undergone surgery, again putting them at a higher risk for a more 

technically difficult and complication-prone surgery.

There has been no literature to date considering IBD type as an effect measure modifier of 

the association between sex and postoperative outcomes. Given the difference in prevalence 

and disease course of Crohn’s disease and ulcerative colitis between women and men, there 

is a clear role for stratifying an analysis of surgical outcomes by IBD type. We found no 

significant change in the odds of serious adverse events for men versus women with Crohn’s 

disease. The reason for this lack of significant findings may be related to more severe 

disease in women with Crohn’s disease, partially obscuring the advantage in postoperative 

outcomes that female sex might otherwise confer. For example, women with Crohn’s disease 

have been found to have more extraintestinal manifestations and earlier recurrence of disease 

after bowel resection than men.29 Surgical treatment differs significantly between Crohn’s 

disease and ulcerative colitis; it is possible that differences in outcomes between the two 

strata may owe more to the type of surgery performed than the underlying condition.

Our results may also be related to gender-based disparities and not solely to biological sex-

based differences. Findings regarding social factors related to gender among IBD patients 

have been inconsistent; for example, both female and male sex have been found in different 

studies to be associated with decreased adherence to medical treatment for inflammatory 

bowel disease.30 However, among general adult patients in the United States, men have been 

shown to utilize healthcare services less frequently31 and to have shorter hospital stays than 

women.32 Thus, lack of engagement with the medical system may play a role in the worse 

outcomes seen among men in this study.

One of the strengths of this study is in its relative novelty. There has been a significant 

amount of research looking at the relationship between sex and other medical outcomes in 

IBD patients, but few that examine surgery specifically. This study also had a large sample 
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size of over 3000 patients and included data from multiple centers across the country; this 

helped enhance the generalizability of our findings. Additionally, this cohort was specifically 

designed to study the IBD population. Unlike the broader NSQIP database, the NSQIP 

IBD collaborative includes variables that are relevant specifically to IBD patients, including 

details of the use of immunosuppressant and biologic medications, which were important 

variables to adjust for to account for the preoperative status of the patient.

There were several limitations to our study. Because of the nature of using retrospective 

cohort data obtained from NSQIP, our data quality may be impacted. Our outcome variables 

were all dependent on variables that are clinically abstracted by study personnel at each 

institution, and thus are susceptible to errors in coding or data abstraction. We also did 

not have data available on some confounders that may have been of interest in this study, 

such as duration of surgery or patients’ past surgical history. NSQIP only captures up to 30 

days of postoperative outcomes; because IBD is a chronic disease process, complications 

continue to arise much further out from surgery. Limiting our assessment to only 30 days of 

complications may have biased our results towards the null. It is possible that our study was 

underpowered and thus we were unable to detect a true difference between groups for the 

outcomes of anastomotic leak and wound complication, again limiting our findings to a null 

result. Finally, our analysis included many different surgery types that may be performed 

for several surgical indications related to IBD. Because different surgeries can have very 

different risks, this lack of granularity may obscure important associations between sex and 

outcomes that may be observed for only certain surgical procedures.

We have shown that women with ulcerative colitis undergoing surgery for IBD had 

decreased odds of serious adverse events after surgery. These results are impactful for 

physicians considering how to provide patient-centered care for individuals with IBD, 

and in particular patients with ulcerative colitis. Both modifiable and immutable patient 

characteristics must be considered when making the decision to take a patient to the 

operating room. Although biologic sex is not a modifiable risk factor, it is important for 

a surgeon to recognize that the risk of postoperative morbidity for a man with ulcerative 

colitis undergoing surgery may be greater than for a woman. This decision making comes 

in to play particularly for elective surgeries related to quality of life, when the risk 

versus benefit of surgery must be carefully considered. It may also be worth considering 

enhanced preoperative screening and prehabilitation; optimization of other aspects of disease 

and overall health, such as tapering of immunosuppressive medications, improvement in 

nutritional status, and control of infection and inflammation; risk factor modification, 

including smoking cessation; and close postoperative monitoring for men in particular 

undergoing surgery for IBD.

CONCLUSIONS

Further studies can build upon these results. First, it is important to examine the longer-term 

and functional outcomes of surgery in IBD patients. While surviving surgery without a 

significant postoperative complication is important, it is equally crucial, particularly when 

discussing patients with IBD, to understand how surgery has impacted outcomes like quality 

of life and frequency of bowel movements. It is also essential to further explore the 
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underlying mechanism of the difference in postoperative morbidity between women and 

men. Whether it is due to social disparities, immunologic factors, or anatomic variations, 

understanding why a discrepancy in outcomes occurs will aid in the development of 

interventions to resolve this difference.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of NSQIP IBD Collaborative 2017–2021 study population with exclusion criteria 

used to determine final sample

Exposure variable is biologic sex

Outcome variables are anastomotic leak, wound complications, and serious adverse events
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Table 1

Demographic and baseline characteristics for patients with IBD undergoing surgery from the NSQIP IBD 

Collaborative 2017–2021, overall and by sex

Characteristic Total (n=3143) Women (n=1550) Men (n=1593) p *

Age (years), mean (SD) 43.3 (16.7) 43.7 (16.6) 42.9 (16.8) 0.23

Race, n (col%) 0.01

 White 2680 (93.0) 1347 (93.3) 1333 (92.6)

 Black or African American 146 (5.1) 79 (5.5) 67 (4.7)

 Other 57 (2.0) 18 (1.3) 39 (2.7)

Ethnicity, n (col%) 0.57

 Not Hispanic 2893 (94.5) 1443 (94.7) 1450 (94.3)

 Hispanic 168 (5.5) 80 (5.3) 88 (5.7)

BMI, mean (SD) 25.4 (5.9) 25.4 (6.3) 25.3 (5.4) 0.87

BMI category, n (col%) <0.0001

 BMI<18.5 270 (8.6) 155 (10.0) 115 (7.3)

 BMI 18.5–30 2260 (72.2) 1053 (68.2) 1207 (76.2)

 BMI>30 599 (19.1) 336 (21.8) 263 (16.6)

Current Smoker, n (col%) 0.81

 Nonsmoker 2754 (87.6) 1356 (87.5) 1398 (87.8)

 Smoker 389 (12.4) 194 (12.5) 195 (12.2)

IBD Type, n (col%) <0.0001

 Crohn’s Disease 1842 (59.5) 980 (64.2) 862 (55.0)

 Ulcerative Colitis 1241 (40.1) 542 (35.5) 699 (44.6)

 Indeterminate Colitis 12 (0.4) 5 (0.3) 7 (0.5)

Surgical Approach, n (col%) 0.004

 Open 780 (24.8) 393 (25.4) 387 (24.3)

 Converted to open 256 (8.1) 101 (6.5) 155 (9.7)

 Minimally invasive 2106 (67.0) 1056 (68.1) 1050 (66.0)

Elective Surgery, n (col%) 0.11

 Non-elective 769 (25.7) 359 (24.4) 410 (27.0)

 Elective 2220 (74.3) 1110 (75.6) 1110 (73.0)

ASA Classification, n (col%) 0.20

 I 17 (0.5) 7 (0.5) 10 (0.6)

 II 1620 (51.5) 805 (51.9) 815 (51.2)

 III 1438 (45.8) 713 (46.0) 725 (45.5)

 IV 66 (2.1) 25 (1.6) 41 (2.6)

 V 2 (0.1) 0 2 (0.1)
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Characteristic Total (n=3143) Women (n=1550) Men (n=1593) p *

Steroid use, n (col%) 0.005

 No steroid use 1233 (39.5) 646 (41.9) 587 (37.1)

 Steroid use 1892 (60.5) 895 (58.1) 997 (62.9)

Immunologic or biologic use, n (col%) 0.19

 No medication use 924 (35.9) 468 (37.1) 456 (34.7)

 Use of one or more immunologic/biologic medications 1653 (64.1) 793 (62.9) 860 (65.4)

Ileostomy formation, n (col%) 0.02

 No ileostomy present/created 1315 (44.5) 686 (46.9) 629 (42.1)

 New ileostomy created 1349 (45.6) 630 (43.1) 719 (48.1)

 Ileostomy revised/maintained 293 (9.9) 146 (10.0) 147 (9.8)

Abbreviations: BMI—body mass index, IBD—inflammatory bowel disease, ASA—American Society of Anesthesiologists, SAE—serious adverse 
event

Column percentages are shown for categorical variables

*
T test performed for continuous variables and Chi-squared test for categorical variables, except when >20% of expected cell counts were less than 

5, where Fisher’s Exact Test was utilized; bolding denotes statistical significance (p<0.05).
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Table 2

Adjusted associations between sex and postoperative outcomes of surgery for IBD patients from the NSQIP 

IBD Collaborative 2017–2021

Sex Anastomotic Leak† N (row %) No Anastomotic Leak N (row %) Adjusted OR* OR (95% CI) p *

Men 8 (2.1) 374 (97.9) 1.00 (ref)

Women 13 (2.9) 428 (97.1) 1.29 (0.48, 3.44) 0.61

Sex Wound Complication†† N (row %) No Wound Complication N (row %) Adjusted OR* OR (95% CI) p *

Men 122 (11.2) 969 (88.8) 1.00 (ref)

Women 133 (12.3) 949 (87.7) 1.04 (0.79, 1.37) 0.79

Sex SAE†† N (row %)
No SAE

N (row %) Adjusted OR* OR (95% CI) p *

Men 140 (12.8) 951 (87.2) 1.00 (ref)

Women 104 (9.6) 978 (90.4) 0.73 (0.55, 0.96) 0.027

*
ORs, 95% CIs and p-values from logistic regression of postoperative outcomes of surgery for IBD on sex, with male sex as reference group; 

bolding denotes statistical significance (p<0.05).

†
Adjusted for age, race, ethnicity, institution, BMI, smoking status, IBD type, surgical approach, elective surgery, ASA classification, steroid use, 

and immunologic/biologic use.

††
Adjusted for age, race, ethnicity, institution, BMI, smoking status, IBD type, surgical approach, elective surgery, ASA classification, steroid use, 

immunologic/biologic use, and ileostomy formation.
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Table 3

Adjusted association between sex and serious adverse events after surgery stratified by IBD type for patients 

from the NSQIP IBD Collaborative 2017–2021

IBD Type SAE† N (row %) No SAE N (row %) Adjusted OR* OR (95% CI) p *

Crohn’s Disease

Men 64 (10.2) 562 (89.8) 1.00 (ref)

Women 73 (10.1) 6749 (89.9) 1.03 (0.70, 1.51) 0.89

Ulcerative Colitis

Men 75 (16.3) 384 (83.7) 1.00 (ref)

Women 31 (8.7) 327 (91.3) 0.46 (0.28, 0.74) 0.001

*
ORs, 95% CIs and p-values from logistic regression of postoperative outcomes of surgery for IBD on sex, with male sex as reference group; 

bolding denotes statistical significance (p<0.05).

†
Adjusted for age, race, ethnicity, institution, BMI, smoking status, IBD type, surgical approach, elective surgery, ASA classification, steroid use, 

immunologic/biologic use, and ileostomy formation.
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