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Objective: To evaluate differences in presentation and outcomes of surgery for colorectal cancer. 

 

Summary Background Data: Although racial and socioeconomic disparities in colorectal cancer 

outcomes are well-documented, disparities in access affecting disease presentation are less clear. 

Methods: We conducted a statewide retrospective study of patients who underwent resection for 

colorectal cancer between January 1, 2015 and April 30, 2021. The primary outcome was 

undergoing emergency surgery. Secondary outcomes included preoperative evaluation and 

postoperative outcomes. Covariates of interest included race/ethnicity, social deprivation index 

(SDI), and insurance type. 

 

Results: 4,869 patients underwent surgery for colorectal cancer, of whom 1,122 (23.0%) 

underwent emergency surgery. 28.1% of Black non-Hispanic patients and 22.5% of White non-

Hispanic patients underwent emergency surgery. On multivariable logistic regression, Black 

non-Hispanic race was independently associated with a 5.8 (95% CI 0.3-11.3) percentage point 

increased risk of emergency surgery compared to White non-Hispanic race. Patients who 

underwent emergency surgery were significantly less likely to have preoperative CEA 

measurement, staging for rectal cancer, and wound/ostomy consultation. Patients who underwent 

emergency surgery had a higher incidence of 30-day mortality (5.5% vs. 1.0%, P<0.001), 

positive surgical margins (11.1% vs. 4.9%, P<0.001), complications (29.2% vs. 16.0%, 

P<0.001), readmissions (12.5% vs. 9.6%, P=0.005), and reoperations (12.2% vs. 8.2%, P<0.001). 

 

Conclusions: Among patients with colorectal cancer, Black non-Hispanic patients were more 

likely to undergo emergency surgery than White non-Hispanic patients, suggesting they may 

face barriers to timely screening and evaluation. Undergoing emergency surgery was associated 

with incomplete oncologic evaluation, increased incidence of postoperative complications 

including mortality, and increased surgical margin positivity. These results suggest that racial 

and ethnic differences in the diagnosis and treatment of colorectal cancer impact near- and long-

term outcomes. 
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Introduction 

 Although timely surgical care is a cornerstone of high-quality healthcare, an abundance 

of evidence indicates that disparities in surgical treatment exist in the United States.
1
 A recent 

systematic review identified over 200 separate studies documenting differences in provider 

evaluation, progression to surgery, and receipt of optimal care for common surgical conditions 

based on race, ethnicity, socioeconomic status, and insurance type.
2
 These disparities can result 

in delayed treatment, increased costs and worse surgical outcomes including mortality.
3-5

 It has 

been difficult, however, to delineate the extent to which these differences stem from differences 

in disease presentation versus variation in disease management. Patterns of seeking treatment 

differ across conditions, and baseline variation in surgical referral and treatment confound 

conclusions as to whether observed differences in care are related to barriers to care.
6,7

 

 The surgical treatment of colorectal cancer may present a unique clinical setting in which 

to assess these issues.
8
 Although racial disparities in colorectal cancer outcomes are well-

documented, identifying disparities in upstream events such as timely treatment of colorectal 

cancer is essential to inform targeted efforts to improve the quality of preoperative assessment.
9
 

In contrast to other surgical conditions, colorectal cancer is characterized by slow disease 

progression, universal screening measures, and clear guidelines regarding its treatment.
10,11

 

Accordingly, it is optimally diagnosed and managed in an elective setting. These features set 

colorectal cancer apart from other common surgical conditions such as abdominal wall hernia, 

where some de novo hernias require immediate surgical intervention, or even other acute 

conditions in which patients present almost exclusively on an emergency basis. Patients 

undergoing emergency surgery for colorectal cancer, on the other hand, may represent those who 

were unable to obtain appropriate screening and evaluation. Prior studies have established a link 
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between access to care and emergency presentation.
12

 Evaluating differences in the presentation 

and outcomes of patients with colorectal cancer may identify actionable opportunities to improve 

upstream management such as screening. While prior work has investigated the association of 

insurance status and race with undergoing emergency colorectal surgery, these studies include 

colorectal surgery for any reason, such as trauma, limiting conclusions about the implications of 

emergency surgery.
13

 Additionally, while this work accounts for baseline differences between 

patients of different race and ethnicity using a single comorbidity score, that fails to account for 

specific differences in conditions such as diabetes, obesity, and tobacco use that are prevalent in 

patients with colorectal cancer and known to differ between heterogeneous patient groups.
14

  

 Within this context, we evaluated differences in undergoing emergency surgery, receipt 

of standard preoperative evaluation, and subsequent postoperative outcomes in a statewide 

surgical cohort. Specifically, we analyzed the association of race/ethnicity, socioeconomic status, 

and insurance status with receipt of emergency versus elective surgery and 30-day adverse 

events after surgery. To do so, we utilized data from the Michigan Surgical Quality Collaborative 

(MSQC) which contains information regarding patient demographics, urgency of surgery, and 

colorectal cancer-specific evaluation. We hypothesized that, consistent with prior literature, 

minority and uninsured patients would be more likely to undergo emergency surgery and incur 

worse postoperative outcomes. 

 

Methods 

Data Source and Study Cohort 

 This study was a retrospective cohort study of patients prospectively captured in a 

clinical registry maintained by the Michigan Surgical Quality Collaborative (MSQC). The 
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MSQC is a statewide quality improvement collaborative comprised of 70 hospitals in Michigan 

and funded by the largest private payer in the state.
15

 Member hospitals represent a diverse range 

of practice settings including small community and large academic hospitals. The MSQC 

prospectively collects data on patient demographics, clinical characteristics, and postoperative 

outcomes.
16

 Data are abstracted directly from patients’ medical records by trained nurses who 

have access to the complete medical record. Regular data audits are performed to ensure data 

reliability and representativeness.
17

 This secondary data analysis was deemed exempt from 

review by the Institutional Review Board of the University of Michigan. This study follows the 

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting 

guideline.
18

 This study followed a preregistered protocol available at 

dx.doi.org/10.17504/protocols.io.bxefpjbn. 

  We identified adult patients (age ≥18 years) undergoing surgical resection for colon and 

rectal cancer between January 1, 2015, and April 30, 2021, using appropriate International 

Classification of Disease 9
th

 and 10
th

 Edition (ICD-9/10) diagnosis codes and Current Procedural 

Terminology (CPT) procedure codes (Supplemental Table 1, Supplemental Digital Content 1, 

http://links.lww.com/SLA/E179) at the time of surgery. We included patients who underwent 

open and minimally invasive colectomy, low anterior resection and abdominoperineal resection 

(LAR/APR), proctectomy, and transanal excision. Patients were excluded if any race/ethnicity, 

clinical characteristics, or outcomes data were missing. Only patients undergoing a single 

procedure were included. 

 

Outcomes 
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 The primary outcome was undergoing an emergency operation for colorectal cancer (e.g., 

obstruction, hemorrhage, perforation). The MSQC database has a dedicated indicator for whether 

an operation was elective or non-elective (emergency or urgent) which is generated from review 

of the medical record (including the preoperative history and physical examination, operative 

report, and anesthesia record). For the purposes of the current study, both emergency and urgent 

surgical status were counted as “emergency surgery,” while elective surgical status was counted 

as “elective surgery.”
19

 As previously described, the MSQC defines an emergency operation as 

one that takes place for a life-threatening indication within 12 hours of the decision to operate, an 

urgent operation as one that takes place for a non-life-threatening condition for which the patient 

needs intervention during admission and cannot be discharged home prior to intervention, and an 

elective operation as one that is scheduled in advance and takes place on a scheduled date.
20

 

 We secondarily assessed the comprehensiveness of preoperative evaluation and 

postoperative outcomes. Three specific preoperative evaluation components that are part of 

recommended routine evaluation were assessed, including documentation of a preoperative 

carcinoembryonic antigen (CEA) level, performance of a preoperative staging test for patients 

with rectal cancer (via transrectal endoscopic ultrasound (TEUS) or pelvic magnetic resonance 

imaging (MRI)), and preoperative consultation by a wound, ostomy, and continence nurse.
21

 

Patients were identified as having preoperative staging tests if there was documentation of TEUS 

or MRI in their medical record, and identified as having a wound/ostomy consult if there was 

documentation that a wound/ostomy nurse had evaluated them in their medical record. These 

secondary process measures were evaluated for subsets of patients in whom the specific 

variables were applicable: CEA assessed among 4048 patients given required collection of this 

variable starting 1/1/2017, preoperative staging assessed among 809 patients with diagnosis 
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codes for rectal cancer, and preoperative wound/ostomy consultation assessed among 828 with 

CPT codes for ostomy creation (patients with missing wound/ostomy consultation data were 

excluded). 

Finally, other postoperative outcomes assessed included margin status, 30-day 

postoperative mortality, complications (Supplemental Table 2, Supplemental Digital Content 1, 

http://links.lww.com/SLA/E179), emergency department visit, readmission, reoperation, length 

of stay, and discharge destination after surgery, all stratified by emergency vs. elective surgery. 

 

Explanatory Variables 

The goal of this study was to identify differences – specifically comparing Black and Hispanic 

patients to White patients – in undergoing emergency surgery for colorectal cancer. To date, 

there is an abundance of evidence that differences in access to healthcare are strongly associated 

with race/ethnicity, socioeconomic status, and insurance.
2
 Therefore, we utilized three 

explanatory variables corresponding to these characteristics. 

The first explanatory variable of interest was race/ethnicity, which was abstracted from 

the medical record and defined as White non-Hispanic, Black non-Hispanic, Hispanic, and other 

race/ethnicity consistent with previous studies and in accordance with guidance on reporting 

race/ethnicity from the American Medical Association.
13,22

 The “other race/ethnicity” group was 

comprised of 61 patients of Asian race, 21 patients of American Indian or Alaskan Native race, 

and 4 patients of Native Hawaiian or Pacific Islander race.  

The second explanatory variable of interest was the Social Deprivation Index (SDI), 

which is a composite measure of area level deprivation based on 7 demographic characteristics 

collected in the American Community Survey.
23

 This index ranges from 0 (no social deprivation) 
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to 100 (maximum social deprivation) and is specifically used to quantify socioeconomic 

variation in health outcomes. SDI was assigned based on patient zip code. Finally, the third 

explanatory variable of interest was insurance type, which was defined as the primary insurance 

payer at the time of discharge. This was categorized using a previously described methodology 

as private insurance, Medicare, Medicaid, Medicare and Medicaid, no insurance, other insurance 

(self-pay and other public insurance), and unknown.
24

 

 Other explanatory demographic characteristics included patient age and sex. Patient 

characteristics included American Society of Anesthesiologists (ASA) classification, body mass 

index (BMI), tobacco use in the year prior to surgery, diabetes, chronic obstructive pulmonary 

disease (COPD), congestive heart failure (CHF), hypertension, chronic steroid use, dialysis, 

disseminated cancer, ascites, preoperative sepsis, ventilator dependence, metastatic colorectal 

cancer, and functional status (independent vs. non-independent). Clinical variables included 

hospital bed size and year of surgery. 

 

Statistical Analysis 

 We calculated descriptive statistics for all explanatory variables and outcomes. 

Univariate differences in patient characteristics and outcomes were calculated using the Chi-

squared test, analysis of variance (ANOVA), or Wilcoxon rank-sum test as appropriate. The 

main analysis of this study was a multivariable logistic regression with an interaction between 

race and age to estimate the association of all explanatory variables with undergoing emergency 

surgery, with the explanatory variables of interest being race, SDI, and insurance type. 

Multivariable logistic regression models were also calculated for performance of a preoperative 

staging test, documentation of preoperative CEA, and preoperative wound/ostomy consultation. 
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Regression models controlled for all patient characteristics. Given the multifactorial nature of 

known disparities in access and outcomes of surgical care, we performed additional sensitivity 

analyses to evaluate the interaction of race with gender, and SDI for each outcome. All analyses 

were performed using Stata version 17.0 and P values were 2-tailed with a significance level of 

P=0.05.  

 

Results 

 During the study period 4,869 patients underwent colorectal surgery for cancer of whom 

3,241 (66.6%) underwent colectomy, 1,428 (29.3%) underwent LAR/APR, 159 (3.3%) 

underwent proctectomy, and 41 (0.8%) underwent transanal excision. 4,222 (86.7%) patients 

were White non-Hispanic, 474 (9.7%) were Black non-Hispanic, 87 (1.8%) were Hispanic, and 

86 (1.8%) were categorized as other race (Table 1). Among the 43 sites in which the operations 

were performed, 22 (51.2%) had <300 beds, 11 (25.6%) had 300-499 beds, and 10 (23.3%) had 

≥500 beds. Six (14.0%) sites were teaching hospitals and 36 (83.7%) were located in 

metropolitan areas. The mean (SD) age of the cohort was 67.5 (13.5) years and there were 2,465 

(50.6%) male patients. Mean (SD) SDI was 42.4 (26.5) and was significantly higher among 

Black non-Hispanic (72.9 [25.6]) and Hispanic (52.5 [27.5]) patients compared to White patients 

(38.9 [24.3]). Compared to White patients, more Black non-Hispanic patients had Medicaid 

(14.6% vs. 6.7%), dual Medicare/Medicaid (6.5% vs. 3.2%), and no insurance (1.5% vs. 0.6%). 

 

Patient Presentation 

 Overall, 1,122 (23.0%) patients underwent emergency surgery (875 urgent and 247 

emergent). The rate of emergency surgery was highest among Black non-Hispanic patients 
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(28.1%), followed by Hispanic patients (26.4%), White non-Hispanic patients (22.5%), and 

patients of other race (18.6%). In a multivariable logistic regression accounting for demographic 

and clinical characteristics, Black non-Hispanic patients (aOR 6.46 [95% CI 1.89-22.08, 

P=0.003]) and patients of other race (aOR 18.17 [95% CI 1.66-199.11]) had higher odds of 

undergoing emergency surgery compared to white non-Hispanic patients, although the odds 

decreased slightly with each year of age among Black non-Hispanic patients compared to White 

non-Hispanic patients (aOR 0.98 [95% CI 0.96-0.99, P=0.028]) (Table 2). Compared to White 

non-Hispanic patients, Black non-Hispanic patients had a 5.8 percentage point (95% CI 0.3-11.3 

percentage point) increased adjusted risk of emergency surgery (Supplemental Figure 1, 

Supplemental Digital Content 2, http://links.lww.com/SLA/E180). 

Older patients (aOR 1.03 [95% CI 1.02-1.04]), patients with other insurance (aOR 1.96 

[95% CI 1.01-3.79]), and patients with higher ASA classifications (ASA 3 aOR 1.43 [95% CI 

1.17-1.75], ASA 4-5 aOR 3.20 [95% CI 2.36-4.34]) were also more likely to undergo emergency 

surgery. Compared to patients who underwent surgery at hospitals with fewer than 300 beds, 

patients who underwent surgery at hospitals with 500 or more beds had lower odds (aOR 0.49 

[95% CI 0.26-0.93]) of undergoing emergency surgery. Hispanic race (aOR 5.77 [95% CI 0.46-

71.79]), other insurance types (Medicare aOR 0.81 [95% CI 0.59-1.09], Medicaid aOR 1.28 

[95% CI 0.92-1.79], Medicare/Medicaid aOR 1.32 [95% CI 0.73-2.40], uninsured aOR 2.28 

[95% CI 0.91-5.71]), and SDI (aOR 1.00 [95% CI 1.00-1.01]) were not significantly associated 

with undergoing emergency surgery. On separate multivariable analysis, there were no 

significant associations between race/ethnicity, SDI, or insurance type and the performance of a 

preoperative staging test, preoperative CEA measurement, or preoperative wound/ostomy 

consultation (Supplemental Table 3, Supplemental Digital Content 1, 
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http://links.lww.com/SLA/E179). Additional sensitivity analyses are presented in Supplemental 

Tables 5-6, Supplemental Digital Content 1, http://links.lww.com/SLA/E179. 

 

Preoperative Evaluation and Outcomes 

 Patients who underwent emergency surgery were less likely to have a preoperative CEA 

documented, undergo preoperative staging for rectal cancer, and have preoperative 

wound/ostomy consultation (Table 3). These patients also had a higher incidence of 30-day 

mortality (5.5% vs. 1.0%, P<0.001), positive surgical margins (11.1% vs. 4.9%, P<0.001), 

complications (29.2% vs. 16.0%, P<0.001), readmissions (12.5% vs. 9.6%, P=0.005), and 

reoperations (12.2% vs. 8.2%, P<0.001), as well as longer length of stay (10 (7-14) vs. 4 (3-6) 

days, P=0.001). Emergency/urgent surgical patients were also less likely to be discharged home 

(39.1% vs. 65.9%, P<0.001). 

 

Discussion 

 Colorectal cancer is a unique clinical situation in which emergency management is likely 

to reflect limited access to care. In this contemporary statewide cohort of patients undergoing 

surgical resection of colorectal cancer, we found Black non-Hispanic patients were significantly 

more likely to undergo emergency surgery compared to White patients. Specifically, Black non-

Hispanic patients had an estimated 5.8 percentage point increased absolute risk, or roughly 25% 

increased relative risk, of undergoing emergency surgery compared to White patients. 

Undergoing emergency surgery was associated with adverse postoperative outcomes. 

Specifically, although patients undergoing emergency surgery made up 23% of the cohort, they 

accounted for 63% of the deaths. Patients who underwent emergency surgery also had a higher 
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incidence of positive surgical margins and postoperative complications. Overall, these results 

suggest that racial and ethnic differences persist in presentation and management of colorectal 

cancer and that these differences likely contribute to differential postoperative outcomes among 

these groups. 

 The findings of the current study build upon prior work demonstrating disparities in 

colorectal cancer care. Pruitt et al. analyzed a large cohort from the Surveillance, Epidemiology, 

and End Results (SEER) database and found that Black patients, especially those in high poverty 

neighborhoods, were more likely to receive emergency diagnosis and treatment of colorectal 

cancer compared to White patients.
25

 Others have also found that Black patients are more likely 

to present with life-threatening symptoms at the time of cancer diagnosis.
26

 The current study 

adds to this evidence by corroborating similar patterns of presentation and treatment in a 

statewide cohort of patients across a variety of practice settings. This study also demonstrated 

that not only are Black patients more likely to undergo emergency treatment for colorectal 

cancer, but that emergency treatment was associated with adverse outcomes, consistent with 

prior work.
27

 Preoperative oncologic evaluation was more often incomplete, immediate 

postoperative outcomes were worse, and surgical margin positivity was higher in patients 

undergoing emergency surgery, suggesting that even long-term cancer outcomes are impacted by 

these differences in disease presentation. 

 Addressing these differences and their obvious negative consequences for patient 

outcomes requires understanding and addressing their cause. While the current study did not 

investigate the factors underlying differences in cancer treatment, others have uncovered several 

factors associated with delays in cancer treatment. Mitchell et al., for example, performed a 

systematic review of over 200,000 emergency presentations of lung and colon cancer and found 
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that factors such as lack of regular primary care and lower primary care use were associated with 

increased likelihood of emergency diagnosis.
28

 This is consistent with the trend toward increased 

odds of emergency surgery among patients with Medicaid and no insurance in the current study, 

given the abundance of evidence showing that these patients face barriers to accessing regular 

primary care.
29

 Failures in processes of care have also been shown to underly disruptions in 

appropriate evaluation and referral for symptoms concerning for colorectal cancer, such as rectal 

bleeding.
30

 Greater travel distance to obtain healthcare has even been associated with more 

advanced disease at presentation.
31

 By highlighting the existence of differences in colorectal 

cancer presentation within this collaborative network of hospitals, this study can inform targeted 

work to identify and modify the factors that underly them. 

  Addressing racial and ethnic differences in the diagnosis and treatment of colorectal 

cancer is essential. Multiple randomized clinical trials have demonstrated that interventions such 

as telephone-based outreach, dedicated patient navigators, and community outreach can increase 

rates of colorectal cancer screening and diagnosis among minority and low-income 

populations.
32-34

 A particularly pragmatic and effective program, the Delaware Cancer Treatment 

Program, employed targeted community outreach, patient navigation, and reimbursement for 

costs of screening.
35

 In its first five years, it eliminated colorectal cancer screening disparities, 

reduced the proportion of Black patients presenting with advanced disease from 79% to 40%, 

and nearly equalized the difference in colorectal cancer-related mortality between Black and 

White patients. These achievements were possible through simple, pragmatic, and affordable 

interventions. Insofar as the current study suggests that similar differences continue to persist in 

other parts of the country, these methods provide a promising roadmap that could be applied to 

the current population. Moreover, to the extent that the current study took place within a 
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statewide quality improvement collaborative, initiatives such as targeted screening incentives, 

creation of dedicated quality metrics for access to care, and coordinated community outreach are 

feasible and could be employed as next steps in response to these findings. Prior quality 

improvement efforts within the MSQC have used these methods to successfully change practice 

and improve outcomes across the collaborative.
36-38

 

 Despite the strengths of this study including a population-based cohort and use of 

granular perioperative outcome metrics, it has important limitations to acknowledge. First, the 

observational, non-randomized nature of this study introduces the possibility of selection bias, 

although the selection of colorectal cancer as a study population and our use of multivariable 

modeling likely controlled for the effect of observed confounding to some degree. Additionally, 

the use of a surgical cohort of patients in Michigan may limit the generalizability of our results to 

other populations. For example, the demographic composition of our cohort differed slightly 

from that of the overall population in Michigan. Nevertheless, the demographics of these patients 

are similar to other surgical cohorts and, as discussed, there is ample evidence that the trends 

observed in the current study are present in nationally representative populations of patients with 

colorectal cancer.
25

 Another limitation of this study is that it may be underpowered to detect 

significant racial and ethnic differences in rates of emergency surgery given the small sample 

size, particularly of the Hispanic and “other race” groups. This limitation of the current data set 

suggests that differences in surgical care begin even before data are collected, insofar as certain 

minority groups are minimally- or under-represented. Others have highlighted the importance of 

targeted oversampling of minoritized populations and use of more representative databases (e.g., 

Medicaid claims) as ways to address these limitations and improve the validity of studies seeking 

to assess health disparities.
39

 We were also unable to assess whether patients had undergone 
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previous colorectal cancer screening, making additional studies necessary to determine whether 

patients presenting emergently had never been screened, or had been screened but never referred 

to treatment or lost to follow up. Additionally, we did not examine other factors which may 

influence management and outcomes, such as the type of emergency (perforation, obstruction, 

bleeding), hospital transfer policies, and subspecialty training among surgeons. We also did not 

stratify our analysis to separate colon and rectal cancers, which can have different management 

in the emergent setting. Another limitation of this study is that while it demonstrates differences 

in treatment and outcomes, it did not directly assess access to care or the appropriateness of 

treatment and does not offer any information regarding how to ameliorate these differences. For 

example, preoperative staging tests are not ordered or performed for emergency cases. Future 

quality improvement efforts informed by these results are crucial to not just to describe existing 

disparities in healthcare, but address them as well. The quality improvement organization and 

mission of the MSQC provides the ideal framework within which to take action to improve 

access to high quality healthcare for all persons in Michigan. 

 

Conclusion 

 Among patients with colorectal cancer, Black patients were more likely to undergo 

emergency surgery. Specifically, Black patients had approximately a 25% increased relative risk 

of emergency surgery compared to White patients. Undergoing emergency surgery was 

associated with incomplete preoperative oncologic evaluation, increased incidence of 

postoperative complications including mortality, and increased surgical margin positivity. 

Overall, these results suggest that racial and ethnic differences in the diagnosis and treatment of 

colorectal cancer persist and impact near- and long-term outcomes. Targeted efforts to address 
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and ameliorate these differences are essential to improving the quality of surgical care for all 

patients. 
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Table 1 – Cohort characteristics and preoperative evaluation. 

 

 

Total 
White, non-

Hispanic 

Black, non-

Hispanic 
Hispanic Other P value 

N=4,869 N=4,222 N=474 N=87 N=86 
 

Patient age, mean (SD) 67.5 (13.5) 68.0 (13.5) 63.8 (12.8) 65.8 (14.2) 61.0 (16.3) <0.001 

Male 2,465 (50.6) 2,148 (50.9) 232 (48.9) 49 (56.3) 36 (41.9)  0.220 

SDI score, mean (SD) 42.4 (26.5) 38.9 (24.3) 72.9 (25.6) 52.5 (27.5) 35.3 (22.7) <0.001 

Payer type  
    

<0.001 

Private 1,423 (29.2) 1,228 (29.1) 133 (28.1) 26 (29.9) 36 (41.9) 

Medicare 2,656 (54.5) 2,372 (56.2) 213 (44.9) 41 (47.1) 30 (34.9) 

Medicaid 374 (7.7) 282 (6.7) 69 (14.6) 11 (12.6) 12 (14.0) 

Medicare and 

Medicaid 173 (3.6) 134 (3.2) 31 (6.5) 4 (4.6) 4 (4.7) 

Uninsured 34 (0.7) 25 (0.6) 7 (1.5) 1 (1.1) 1 (1.2) 

Other 70 (1.4) 56 (1.3) 9 (1.9) 4 (4.6) 1 (1.2) 

Unknown 139 (2.9) 125 (3.0) 12 (2.5) 0 (0.0) 2 (2.3) 

ASA class  
    

0.002 

ASA 1 44 (0.9) 41 (1.0) 2 (0.4) 1 (1.1) 0 (0.0) 

ASA 2 1,490 (30.6) 1,308 (31.0) 116 (24.5) 26 (29.9) 40 (46.5) 

ASA 3 2,978 (61.2) 2,555 (60.5) 329 (69.4) 52 (59.8) 42 (48.8) 

ASA 4-5 357 (7.3) 318 (7.5) 27 (5.7) 8 (9.2) 4 (4.7) 

Body Mass Index 

Category 
      

   Underweight 156 (3.2) 128 (3.0) 24 (5.1) 0 (0.0) 4 (4.7) 

<0.001 
   Healthy weight 1,350 (27.7) 1,181 (28.0) 108 (22.8) 17 (19.5) 44 (51.2) 

   Overweight 1,582 (32.5) 1,374 (32.5) 151 (31.9) 33 (37.9) 24 (27.9) 

   Obese 1,781 (36.6) 1,539 (36.5) 191 (40.3) 37 (42.5) 14 (16.3) 

Disseminated cancer 440 (9.0) 385 (9.1) 47 (9.9) 2 (2.3) 6 (7.0)  0.095 

Tobacco use 797 (16.4) 661 (15.7) 109 (23.0) 13 (14.9) 14 (16.3) <0.001 

Diabetes 1,021 (21.0) 859 (20.3) 116 (24.5) 31 (35.6) 15 (17.4) <0.001 

COPD 437 (9.0) 404 (9.6) 21 (4.4) 9 (10.3) 3 (3.5) <0.001 

CHF 57 (1.2) 51 (1.2) 4 (0.8) 1 (1.1) 1 (1.2)  0.840 

Hypertension 2,814 (57.8) 2,398 (56.8) 319 (67.3) 53 (60.9) 44 (51.2) <0.001 

Chronic condition 229 (4.7) 203 (4.8) 19 (4.0) 5 (5.7) 2 (2.3)  0.630 

Dialysis 44 (0.9) 29 (0.7) 12 (2.5) 0 (0.0) 3 (3.5) <0.001 

Ascites 66 (1.4) 52 (1.2) 11 (2.3) 3 (3.4) 0 (0.0)  0.050 

Preoperative sepsis 107 (2.2) 95 (2.3) 10 (2.1) 2 (2.3) 0 (0.0)  0.670 

Ventilator dependent 6 (0.1) 5 (0.1) 1 (0.2) 0 (0.0) 0 (0.0)  0.580 

Metastatic colorectal 

cancer 584 (12.0) 508 (12.0) 62 (13.1) 5 (5.7) 9 (10.5)  0.270 

Functional status 

independent 4,645 (95.4) 4,036 (95.6) 443 (93.5) 81 (93.1) 85 (98.8)  0.048 

Preoperative Staging N=809 N=723 N=55 N=17 N=14  

   Documented 628 (77.6) 559 (77.3) 45 (81.8) 12 (70.6) 12 (85.2) 0.657 
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Preoperative CEA N=4048 N=3508 N=402 N=74 N=64  

   Documented 
3022 (74.7) 

2614 

(74.5%) 307 (76.4%) 53 (71.6%) 48 (75.0%) 0.796 

Preoperative Ostomy 

Consult N=828 N=702 N=93 N=14 N=19  

   Documented 464 (56.0) 398 (56.7%) 49 (52.7%) 6 (42.9%) 11 (57.9%) 0.668 

 

Legend: Preoperative staging was assessed among a subgroup of 809 patients with a diagnosis of 

rectal cancer and included evaluation via transrectal endoscopic ultrasound (TEUS) or pelvic 

magnetic resonance imaging (MRI). CEA was assessed among a subgroup of 4048 patients from 

1/1/2017 onward. Preoperative ostomy consultation was assessed among 828 patients with CPT 

codes for ostomy creation 

.  
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Table 2 – Logistic regression for emergency surgery. 

 

  

Emergency 

(N=1,122) 

Elective 

(N=3,747) 

Odds ratio 

(95% CI) 

P 

value 

Race/ethnicity       

   White, non-Hispanic 950 (84.7) 

3,272 

(87.3) Ref. N/A 

   Black, non-Hispanic 133 (11.9) 341 (9.1) 6.46 (1.89-22.08) 0.003 

   Hispanic 23 (2.0) 64 (1.7) 5.77 (0.46-71.79) 0.173 

   Other 16 (1.4) 70 (1.9) 

18.17 (1.66-

199.11) 0.018 

Age 70.8 (14.8) 

66.5 

(13.0) 1.03 (1.02-1.04) <.001 

Race/ethnicity * Age      

   White, non-Hispanic --- --- Ref. N/A 

   Black, non-Hispanic --- --- 0.98 (0.96-1.00) 0.028 

   Hispanic --- --- 0.98 (0.94-1.01) 0.189 

   Other --- --- 0.96 (0.92-0.99) 0.019 

Male 532 (47.4) 

1,933 

(51.6) 0.91 (0.80-1.03) 0.138 

SDI score 44.4 (27.8) 

41.8 

(26.1) 1.00 (1.00-1.01) 0.517 

Payer type      

   Private 244 (21.7) 

1,179 

(31.5) Ref. N/A 

   Medicare 662 (59.0) 

1,994 

(53.2) 0.81 (0.59-1.09) 0.168 

   Medicaid 94 (8.4) 280 (7.5) 1.28 (0.92-1.79) 0.146 

   Medicare and Medicaid 64 (5.7) 109 (2.9) 1.32 (0.73-2.40) 0.362 

   Uninsured 10 (0.9) 24 (0.6) 2.28 (0.91-5.71) 0.079 

   Other 21 (1.9) 49 (1.3) 1.96 (1.01-3.79) 0.047 

   Unknown 27 (2.4) 112 (3.0) 0.68 (0.47-0.98) 0.041 

ASA class      

   ASA 1 5 (0.4) 39 (1.0) 0.58 (0.22-1.55) 0.280 

   ASA 2 228 (20.3) 

1,262 

(33.7) Ref. N/A 

   ASA 3 711 (63.4) 

2,267 

(60.5) 1.43 (1.17-1.75) <.001 

   ASA 4-5 178 (15.9) 179 (4.8) 3.20 (2.36-4.34) <.001 

Body Mass Index Category      

   Underweight 54 (4.8) 102 (2.7) 0.97 (0.67-1.40) 0.881 

   Healthy 372 (33.2) 978 (26.1) Ref. N/A 

   Overweight 
357 (31.8) 

1,225 

(32.7) 0.79 (0.66-0.93) 0.006 

   Obese 339 (30.2) 1,442 0.69 (0.55-0.85) 0.001 
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(38.5) 

Disseminated cancer 160 (14.3) 280 (7.5) 1.07 (0.72-1.59) 0.731 

Tobacco use 197 (17.6) 600 (16.0) 1.07 (0.84-1.36) 0.585 

Diabetes 246 (21.9) 775 (20.7) 1.00 (0.83-1.21) 0.990 

COPD 132 (11.8) 305 (8.1) 1.00 (0.82-1.23) 0.996 

CHF 38 (3.4) 19 (0.5) 3.89 (1.97-7.68) <.001 

Hypertension 
682 (60.8) 

2,132 

(56.9) 0.87 (0.74-1.03) 0.098 

Chronic condition 51 (4.5) 178 (4.8) 0.69 (0.44-1.07) 0.101 

Dialysis 19 (1.7) 25 (0.7) 2.09 (0.84-5.21) 0.114 

Ascites 49 (4.4) 17 (0.5) 7.12 (4.60-11.02) <.001 

Preoperative sepsis 
102 (9.1) 5 (0.1) 

73.99 (34.54-

158.51) <.001 

Ventilator dependent 6 (0.5) 0 (0.0) --- --- 

Metastatic colorectal cancer 223 (19.9) 361 (9.6) 2.43 (1.78-3.32) <.001 

Functional status independent 
976 (87.0) 

3,669 

(97.9) 0.21 (0.15-0.29) <.001 

Hospital Bed Size     

   <300 beds 
397 (35.4) 

1,126 

(30.1) Ref. N/A 

   300-499 beds 
464 (41.4) 

1,293 

(34.5) 0.90 (0.62-1.32) 0.598 

   ≥500 beds 
261 (23.3) 

1,328 

(35.4) 0.49 (0.26-0.93) 0.028 

Year of Surgery --- --- 0.97 (0.90-1.04) 0.416 

 

Table 2 Legend: Ventilator dependence omitted due to collinearity. 
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Table 3 – Outcomes for patients who underwent emergency versus elective surgery. 

 

 

Total Emergency/Urgent Elective 
P value 

N=4,869 N=1,122 N=3,747 

Postoperative Outcomes     

Positive Surgical Margin 
310 

(6.4) 125 (11.1) 185 (4.9) 
<0.001 

30-Day Clinical Outcomes     

   Mortality 99 (2.0) 62 (5.5) 37 (1.0) <0.001 

   Complications 
926 

(19.0) 328 (29.2) 598 (16.0) <0.001 

   ED visit 
381 

(7.8) 87 (7.8) 294 (7.8)  0.92 

   Readmission 
499 

(10.2) 140 (12.5) 359 (9.6)  0.005 

   Reoperation 
443 

(9.1) 137 (12.2) 306 (8.2) <0.001 

Length of Stay 
5.0 (3.0-

8.0) 10.0 (7.0-14.0) 4.0 (3.0-6.0) <0.001 

Discharge destination    

<0.001 

   Discharged home 
2,908 

(59.7) 439 (39.1) 2,469 (65.9) 

   SNF 
513 

(10.5) 264 (23.5) 249 (6.6) 

   Transferred 
105 

(2.2) 54 (4.8) 51 (1.4) 

   LTC hospital 19 (0.4) 14 (1.2) 5 (0.1) 

   Hospice 36 (0.7) 31 (2.8) 5 (0.1) 

   Home health 
1,205 

(24.7) 276 (24.6) 929 (24.8) 

   Left AMA 6 (0.1) 2 (0.2) 4 (0.1) 

   Expired 59 (1.2) 38 (3.4) 21 (0.6) 

   Still in hospital 18 (0.4) 4 (0.4) 14 (0.4) 

Preoperative Evaluation     

Preoperative Staging Documented 
628 

(77.6) 5 (29.4) 623 (78.7) <0.001 

Preoperative CEA Documented 
3022 

(74.7) 651 (70.8) 2371 (75.8) 0.002 

Preoperative Ostomy Consult 

Documented 

464 

(56.0) 62 (27.7) 402 (66.6) <0.001 

 

Table 3 Legend: Preoperative staging was assessed among a subgroup of 809 patients with a 

diagnosis of rectal cancer and included evaluation via transrectal endoscopic ultrasound (TEUS) 

or pelvic magnetic resonance imaging (MRI). CEA was assessed among a subgroup of 4048 

patients from 1/1/2017 onward. Preoperative ostomy consultation was assessed among 828 

patients with CPT codes for ostomy creation 
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