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Differentiating Urgent from Elective Cases Matters 
in Minority Populations: Developing an Ordinal 
“Desirability of Outcome Ranking” to Increase 
Granularity and Sensitivity of Surgical Outcomes 
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BACKGROUND:	 Surgical analyses often focus on single or binary outcomes; we developed an ordinal Desirability 
of Outcome Ranking (DOOR) for surgery to increase granularity and sensitivity of surgical out-
come assessments. Many studies also combine elective and urgent procedures for risk adjustment. 
We used DOOR to examine complex associations of race/ethnicity and presentation acuity.

STUDY DESIGN:	 NSQIP (2013 to 2019) cohort study assessing DOOR outcomes across race/ethnicity groups 
risk-adjusted for frailty, operative stress, preoperative acute serious conditions, and elective, 
urgent, and emergent cases.

RESULTS:	 The cohort included 1,597,199 elective, 340,350 urgent, and 185,073 emergent cases with 
patient mean age of 60.0 ± 15.8, and 56.4% of the surgeries were performed on female patients. 
Minority race/ethnicity groups had increased odds of presenting with preoperative acute serious 
conditions (adjusted odds ratio [aORs] range 1.22 to 1.74), urgent (aOR range 1.04 to 2.21), 
and emergent (aOR range 1.15 to 2.18) surgeries vs the White group. Black (aOR range 1.23 to 
1.34) and Native (aOR range 1.07 to 1.17) groups had increased odds of higher/worse DOOR 
outcomes; however, the Hispanic group had increased odds of higher/worse DOOR (aOR 1.11, 
CI 1.10 to 1.13), but decreased odds (aORs range 0.94 to 0.96) after adjusting for case sta-
tus; the Asian group had better outcomes vs the White group. DOOR outcomes improved in 
minority groups when using elective vs elective/urgent cases as the reference group.

CONCLUSIONS:	 NSQIP surgical DOOR is a new method to assess outcomes and reveals a complex interplay 
between race/ethnicity and presentation acuity. Combining elective and urgent cases in risk 
adjustment may penalize hospitals serving a higher proportion of minority populations. DOOR 
can be used to improve detection of health disparities and serves as a roadmap for the develop-
ment of other ordinal surgical outcomes measures. Improving surgical outcomes should focus  
on decreasing preoperative acute serious conditions and urgent and emergent surgeries, possibly  
by improving access to care, especially for minority populations. (J Am Coll Surg 2023;237: 
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Surgical outcomes are strongly associated with the acuity 
of presentation.1-5 Presentation acuity has been measured 
by presenting with preoperative acute serious conditions 
(PASC)1-4 and elective, urgent, and emergent case sta-
tus.5-7 Emergency surgeries are associated with worse out-
comes8-10 and are independent risk factors for mortality 
and postoperative complications.8 Urgent surgeries are 
more time sensitive than strictly planned/elective cases. 
Urgent cases usually occur during unplanned hospitaliza-
tions after a failed trial of conservative medical manage-
ment and/or optimization before an unplanned surgery.1 
Similar to emergency surgeries, urgent cases have worse 
outcomes compared to elective surgeries.5-7 However, 
common approaches to risk adjustment merge the urgent 
and elective categories into a composite reference group 
compared to emergent cases.8-10 This approach to risk 
adjustment may have an even greater impact on safe-
ty-net hospitals treating vulnerable populations compared 
to hospitals with more resources, because minority pop-
ulations have higher rates of both emergent and urgent 
surgeries.3,11-13

Additionally, most studies focus on a single outcome 
after surgery, which may not adequately capture health 
disparities related to race/ethnicity used as a social con-
struct.14 Composite variables (ie those combining multiple 

outcomes) such as textbook outcomes15,16 mitigate some 
of these weaknesses17; however, textbook outcomes suffers 
from reduced power as a binary outcome and treats all 
negative outcomes as having similar severity.18 Desirability 
of outcome ranking (DOOR) methodology uses a single, 
ordinal rank to assess treatment or intervention outcomes. 
Ranking the severity of multiple poor outcomes is a more 
granular way to assess and compare surgical results com-
pared to single or binary outcomes16,19 and may improve 
detection of complex, multivalent risks,20,21 especially 
when evaluating the impact of social determinants of 
health variables on outcomes. DOOR was originally 
developed to compare antibiotic effectiveness in clinical 
trials22-24 but has not been used for surgical outcomes.

Therefore, we developed a surgical DOOR22-24 with 
higher scores representing worse/less desirable outcomes to 
examine the association of elective, urgent, and emergent 
case status on outcomes using the American College of 
Surgeons (ACS) NSQIP. We used high-quality, nurse-ab-
stracted NSQIP data25,26 to mitigate the known limitations 
of using administrative databases that lack detailed data 
on patient risk factors and outcomes,26,27 including varia-
tions in assigning ICD9/10 codes across institutions.25,28,29 
We hypothesize that (1) presentation acuity, measured by 
PASC2,4,12 and case status, will be higher in racial/ethnic 
minority populations; (2) increased presentation acuity will 
be associated with increased/worse DOOR outcomes; (3) 
worse DOOR outcomes across minority populations will 
be differentially associated with presentation acuity; and 
(4) worse DOOR outcomes across minority groups will be 
altered based on the choice of case status reference group 
(elective vs combining elective and urgent cases). Our goals 
were to assess associations using the more granular DOOR 
and evaluate the effect of combining elective and urgent 
cases on risk adjustment across race/ethnicity groups.

Abbreviations and Acronyms
ACS	  = 	 American College of Surgeons
aOR	  = 	 adjusted odds ratio
DOOR	  = 	 desirability of outcome ranking
OSS	  = 	 operative stress score
PASC	  = 	 preoperative acute serious conditions
PUF	  = 	 Participant Use File
RAI	  = 	 risk analysis index
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METHODS
Study population and data
This retrospective cohort study included inpatient proce-
dures in the 2013 to 2019 ACS NSQIP Participant Use 
File (PUF), following STROBE30 reporting guidelines. 
Patients not admitted from home, transferred to another 
acute care hospital, or discharged against medical advice 
were excluded. This study was deemed exempt by the 
University of Texas Health San Antonio Institutional 
Review Board.

Estimating patient frailty/premorbid conditions

The Risk Analysis Index (RAI) assesses frailty using NSQIP 
variables. RAI has been validated in multiple datasets31-33 
and renders a score ranging from 0 to 81 categorized as 
robust (≤20), normal (21 to 29), frail (30 to 39), and very 
frail (≥40).31 RAI is used as a single variable estimate of 
patient-level variability that overcomes barriers to model 
fit encountered by less parsimonious models.4,34-37

Presentation acuity: preoperative acute serious 
conditions and case status

Patients presenting with PASC were defined using 6 
NSQIP “present at time of surgery” variables and NSQIP 
variables defining preoperative acute renal failure with-
out or combined with dialysis required within 2 weeks 
before surgery, as previously described4 (see Supplemental 
Digital Content 1, http://links.lww.com/JACS/A276 for 
PASC variables).

Case status was determined from NSQIP variables with 
urgent cases being defined as neither elective nor emergent, 
as determined by “no” responses to the ELECTSURG 
and EMERGNCY variables.5 NSQIP defines elective and 
emergent variables to exclude urgent cases.38

Expanded operative stress score assignment

The operative stress score (OSS) estimates surgical-induced 
physiologic stress of procedures across surgical specialties 
based on CPT codes by assigning a score ranging from 1 to 
5, with 1 and 5 representing very low and very high phys-
iologic stress, respectively. Similar to the RAI, the OSS is 
a single-variable estimate of procedure-level variability, 
overcoming barriers to model fit encountered with less 
parsimonious models. We used the expanded OSS4 with 
2,343 CPT codes, which includes gynecologic and other 
procedures omitted from the original OSS. The expanded 
OSS includes a substantially greater proportion of the 
cases included in NSQIP, especially among female popu-
lations.37 After excluding cases without an expanded OSS 

assigned to the principal CPT code, OSS was assigned 
using the highest score for all available CPT codes within 
each case.4

Race and ethnicity

Patient race and ethnicity data, used as a social con-
struct,14 were derived from NSQIP variables of RACE_
NEW and ETHNICITY_HISPANIC. We categorized 
race/ethnicity as (1) Asian, non-Hispanic; (2) Black, 
non-Hispanic; (3) Hispanic of any race; (4) Native,39 
including American Indian, Alaska Native, Native 
Hawaiian, or Pacific Islander, all non-Hispanic; and (5) 
White, non-Hispanic. Although different terminologies 
exist, we used “Native” as the group term based on rec-
ommendations from the Smithsonian National Museum 
of the American Indian.40

Surgical desirability of outcome ranking 

The 21 NSQIP variables for 30-day complications, 
unplanned readmissions, and mortality were ranked by 
severity (Supplemental Digital Content 2, http://links.
lww.com/JACS/A276) using a modified Delphi pro-
cess.41,42 Mortality 30 days from the date of surgery was 
defined using the DOPERTOD variable, with values 
ranging from 0 to 30 counted as “Yes” and -99 counted 
as “No.” Authors from multiple surgical specialties (DEH, 
KBS, LSK, and PKS) independently rated the severity 
of each surgical complication. DOOR rankings were 
assigned using a scale of 1 representing no complications/
most desirable outcome and ranks of 2 to 6 were assigned 
to progressively worse/less desirable outcomes. Rankings 
were summarized and shared with each subsequent round 
of ranking. Disagreements between rankings were dis-
cussed with each round to build consensus. Rankings 
occurred during 3 rounds to reach a final, unanimous 
consensus.

Study outcomes

Our main outcomes were the association of presenta-
tion acuity (measured by PASC and elective, urgent, and 
emergent case status) and race/ethnicity with DOOR out-
comes, adjusted for RAI and OSS. Secondary outcomes 
included association of race/ethnicity with PASC and 
undergoing urgent and emergent cases and subgroup anal-
yses for each case status (elective, urgent, and emergent) of 
DOOR outcomes. Sensitivity analyses assessed the differ-
ences in odds of undergoing emergent cases and DOOR 
outcomes between models using elective vs combined elec-
tive/urgent cases as the reference group.

http://links.lww.com/JACS/A276
http://links.lww.com/JACS/A276
http://links.lww.com/JACS/A276
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Statistical analysis

Categorical data were summarized using counts and per-
centages and continuous data using mean ± SD. Chi-
square tests and F-tests were used to test for differences 
between groups for categorical and continuous variables.

We assessed the association between race/ethnicity and 
case status with DOOR by using ordinal logistic (propor-
tional odds) regression models. DOOR analyses were per-
formed on the elective, urgent, and emergent subgroups. 
Secondary analyses used ordinal logistic regression models 
to compare the association of race/ethnicity on presenting 
with PASC and undergoing urgent or emergent surgeries vs 
elective, with a sensitivity analysis of emergent cases using 
elective plus urgent cases as the reference group. These anal-
yses used nested models to examine the differing effects of 
various risk adjustment factors. All p values were assessed 
using a 2-tailed significance of p < 0.05 and confidence 
intervals are reported at the 95% level. Analyses were per-
formed using R 4.2.0 (R Project for Statistical Computing).

RESULTS
Population characteristics
The cohort included 2,122,622 inpatient cases con-
tained in the 2013 to 2019 NSQIP PUF (Supplemental 
Digital Content 3, http://links.lww.com/JACS/A276). 
Most patients identified as White, non-Hispanic (74.9%, 
Supplemental Digital Content 4, http://links.lww.com/
JACS/A276) followed by Black, non-Hispanic (12.0%); 
Hispanic, any race (8.7%); Asian, non-Hispanic (3.5%); 
and Native, non-Hispanic (0.9%). Patients had a mean 
± SD age of 60.0 ± 15.8 years and were primarily female 
(56.4%). Cases were most commonly elective (75.2%), 
followed by urgent (16.0%) and emergent (8.7%). Higher 
proportions of robust patients (Supplemental Digital 
Content 5, http://links.lww.com/JACS/A276) were present 
in the Hispanic, Black, and Native groups (68.7%, 65.4% 
and 63.4%, respectively) compared to Asian (57.4%) and 
White (50.2%) groups. Patients identified as White had 
the highest odds of undergoing higher OSS procedures 
followed by Black, then Asian, with Hispanic and Native 
groups having similar, lower odds (ie having less stressful 
surgeries) compared to the other groups (Supplemental 
Digital Content 6, http://links.lww.com/JACS/A276).

Increased odds of presenting with preoperative acute 
serious conditions, urgent cases, and emergent cases 
among patients from minority groups

Patients identified as Asian (adjusted odds ratio [aOR] 
1.22, CI 1.17 to 1.28, p < 0.001, Table 1), Black (aOR 
1.60, CI 1.57 to 1.64, p < 0.001), Hispanic (aOR 1.62, 

CI 1.58 to 1.66, p < 0.001), or Native (aOR 1.74, CI 
1.62 to 1.87, p < 0.001) had higher odds of presenting 
with PASC compared to White patients. Asian, Black, and 
Hispanic groups also had higher odds of urgent (reference 
group = elective) cases vs White groups (Table 1), but not 
the Native group. In contrast, all 4 minority groups had 
higher odds of emergent cases vs the White group.

Sensitivity analyses were performed to assess the asso-
ciation of emergent surgeries among the race/ethnicity 
groups using elective vs elective/urgent cases as the refer-
ence group. The difference between the White group and 
the Black and Hispanic minority groups was smaller when 
the reference group included urgent cases, meaning that 
when urgent cases were included in the reference group, 
the odds ratio associated with Black and Hispanic groups 
vs White for undergoing emergent cases becomes smaller 
than when compared to a purely elective reference group 
(Fig.  1A), and remained significant after adjusting for 
PASC (Fig. 1B).

Worse desirability of outcome ranking outcomes 
among Black and Native groups and better 
desirability of outcome ranking outcomes among 
Hispanic group after adjusting for case status

We used nested models to assess the aOR of having worse 
(eg higher) DOOR outcomes using patients identifying as 
White as the reference group. Patients identified as Black 
and Native had worse DOOR outcomes controlling for 
frailty and operative stress (Table 2, M1 model), and this 
association endured even after controlling for case status 
(Table 2, M2 model) and PASC (Table 2, M3 model). The 
Hispanic group initially demonstrated worse DOOR out-
comes (aOR 1.11, CI 1.10 to 1.13, p < 0.001, Table  2 
M1), but this association reversed after adjusting for case 
status (aOR 0.96, CI 0.95 to 0.97, p < 0.001, Table 2 M2) 
and PASC (aOR 0.94, CI 0.93 to 0.96, p < 0.001, Table 2 
M3) where they demonstrated statistically significant bet-
ter outcomes compared to White groups. The Asian group 
demonstrated consistently better DOOR outcomes across 
all models (Table 2, M1 to M3).

Sensitivity analyses assessed the association of worse 
DOOR outcomes among the race/ethnicity groups for 
the Table 2 M2 and M3 models using elective vs elec-
tive/urgent cases as the reference group. Patients iden-
tified as Black had worse DOOR outcomes when the 
reference group was elective/urgent vs elective (Fig. 2A) 
and also after adjusting for PASC (Fig. 2B) compared 
to the White group. In contrast, the Hispanic group 
had higher odds of worse DOOR outcomes when elec-
tive/urgent was the reference group. However, the asso-
ciation reversed directionality when elective only was 

http://links.lww.com/JACS/A276
http://links.lww.com/JACS/A276
http://links.lww.com/JACS/A276
http://links.lww.com/JACS/A276
http://links.lww.com/JACS/A276
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the reference group, meaning that Hispanic patients 
had better (more desirable) DOOR outcomes com-
pared to White patients (Fig. 2A). Patients identified as 
Asian and Native had similar odds of DOOR outcomes 
between the 2 reference groups.

Hispanic group has worse desirability of outcome 
ranking outcomes for elective cases, but better 
desirability of outcome ranking outcomes for urgent 
and emergent subgroups

The Hispanic group had increased odds of worse DOOR 
outcomes for elective cases (aORs range 1.05 to 1.06, 
Supplemental Digital Content 7, M1 and M2, http://
links.lww.com/JACS/A276) but decreased odds (more 
desirable outcomes) for urgent and emergent cases 
(aORs range 0.84 to 0.89) compared to White groups. 
Patients identified as Black (aORs range 1.23 to 1.31, 
Supplemental Digital Content 7, M1, http://links.lww.
com/JACS/A276) and Native (aORs range 1.11 to 1.31) 
vs patients identified as White had worse DOOR out-
comes for each subgroup, although patients identified as 

Asian had better DOOR outcomes for all 3 case status 
subgroups.

DISCUSSION
This study demonstrates the difference between inde-
pendently adjusting for elective, urgent, and emergency 
surgeries vs using a combined elective and urgent reference 
group by using a surgical DOOR. Although each minority 
group had improved outcomes when urgent was included 
as a separate category, the effects were most profound for 
patients identified as Hispanic and Black. In fact, patients 
identified as Hispanic had improved vs worse outcomes 
compared to patients identified as White after adjusting for 
case status when the reference group was elective vs com-
bined elective and urgent (Fig. 2). Consistent with previ-
ous literature,5-7 we have shown that best practice should 
identify urgent cases. Importantly, urgent cases should not 
be combined with elective cases and used as a reference 
group. Because minority populations have higher rates of 
both emergent and urgent surgeries,3,11-13 this approach to 
risk adjustment may disproportionately impact safety-net 

Table 1.  Preoperative Acute Serious Condition and Subgroups of Urgent and Emergent Case Status (Reference Group = 
Elective) Adjusted Odds Ratios

Predictor 
PASC 

Subgroup

Urgent
aOR CI p Value aOR CI p Value 

RAI (ref = normal 21–29)       
 � Robust (≤20) 0.85 0.83–0.87 <0.001* 0.87 0.86–0.88 <0.001*
 � Frail (30–39) 2.56 2.50–2.62 <0.001* 2.99 2.95–3.02 <0.001*
 � Very frail (≥40) 6.52 6.25–6.80 <0.001* 6.29 6.07–6.51 <0.001*
Race/ethnicity (Ref = White, non-Hispanic)       
 � Asian, non-Hispanic 1.22 1.17–1.28 <0.001* 1.08 1.06–1.11 <0.001*
 � Black, non-Hispanic 1.60 1.57–1.64 <0.001* 1.40 1.39–1.42 <0.001*
 � Hispanic, any race 1.62 1.58–1.66 <0.001* 2.21 2.18–2.23 <0.001*
 � Native, non-Hispanic 1.74 1.62–1.87 <0.001* 1.04 1.00–1.09 0.059
PASC    10.17 9.92–10.42 <0.001*
    Emergent

RAI (Ref = Normal 21–29)       
 � Robust (≤20)    1.36 1.34–1.37 <0.001*
 � Frail (30–39)    2.44 2.40–2.49 <0.001*
 � Very frail (≥40)    4.64 4.42–4.87 <0.001*
Race/ethnicity (Ref = White, non-Hispanic)       
 � Asian, non-Hispanic    1.91 1.87–1.95 <0.001*
 � Black, non-Hispanic    1.15 1.13–1.17 <0.001*
 � Hispanic, any race    2.18 2.15–2.21 <0.001*
 � Native, non-Hispanic    1.17 1.11–1.23 <0.001*
PASC    27.23 26.59–27.88 <0.001*
*Statistically significant.
aOR, adjusted odds ratio; PASC, preoperative acute serious condition; RAI, risk analysis index; ref, reference

http://links.lww.com/JACS/A276
http://links.lww.com/JACS/A276
http://links.lww.com/JACS/A276
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hospitals, which serve higher proportions of patients iden-
tifying as Hispanic and Black.13 In addition, patients who 
have Medicare, Medicaid, or are uninsured also have higher 
rates of both emergent and urgent surgeries compared to 
patients with private insurance.1,12 Urgent cases are not 
included in Pay for Performance risk adjustment. Failure 
to adjust for urgent surgeries may reinforce the existing 
disadvantages faced by minority-serving hospitals.43-48 
These factors potentially shift reimbursements from higher 
to lower burden safety-net hospitals, further limiting funds 
to treat disadvantaged populations. Administrative claims 
data should separate surgeries into elective, urgent, and 
emergent procedures to improve risk adjustment.

This study also highlights the importance of differen-
tiating acute preoperative conditions from postoperative 
complications. Presenting with PASC was associated 
with an aOR of 13.4 for higher/worse DOOR outcomes. 
Administrative data use ICD-9/10 codes, which vary across 

healthcare systems and often cannot distinguish between 
preoperative risk factors (eg preoperative pneumonia or 
acute renal failure) from postoperative complications. 
NSQIP variables clearly differentiate preoperative risk fac-
tors from postoperative complications.25,26 Administrative 
datasets and outcome studies should reliably differentiate 
preoperative acute conditions from postoperative compli-
cations to improve risk adjustment.

We developed a new surgical outcome ranking system 
for NSQIP PUF data using the DOOR methodology 
initially developed for antibiotic trials.22-24 DOOR has a 
potential sensitivity advantage over other surgical outcome 
measures because ranks are more sensitive to effects than 
binary variables.20,21 The increased aOR of higher/worse 
DOOR outcomes associated with increasing RAI/frailty 
scores, and higher levels of surgical-induced physiologic 
stress further validates the usefulness of DOOR. However, 
the use of ranked composites, such as DOOR, has several 

Figure 1.  Racial/ethnic group differences in adjusted odds ratios of undergoing emergent surgeries using elective vs elective/urgent as the 
reference group sensitivity analyses. Forest plot of adjusted odds ratios (aOR) of undergoing emergent surgeries comparing different race/
ethnicity groups compared to the White group. Emergent cases (Table 1, reference group = elective) were adjusted for frailty/risk analysis 
index (A) and risk analysis index and presenting with preoperative acute serious conditions (B) compared to using elective/urgent as the ref-
erence group. Each race/ethnicity group had odds of emergent surgery closer to the White group when using elective/urgent as the reference 
group. Black and Hispanic groups had the largest differences between elective and elective/urgent reference groups.
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concerns. First, selection or weighting of variables used 
in the composite can produce bias favoring a tested 
drug or treatment.49 Second, outcomes involving clini-
cal judgment, such as readmissions, are often unblinded 
to treatment allocation.50 Our NSQIP surgical DOOR 
reduces these biases through its development in retrospec-
tive cohort data, without considering a specific drug or 
treatment. Third, the current surgical DOOR is limited 
to surgeons’ consensus regarding perceived patient pref-
erence. Using consensus methods for patient groups may 
strengthen DOOR’s applicability to patient satisfaction.

Moreover, these results demonstrate a need to understand 
complex health disparity issues and the advantages of using 
an ordinal ranking system such as DOOR. Consistently 
worse outcomes for patients identified as Black compared 
to White have been observed in various medical domains: 
90-day postdischarge mortality for spinal surgery,51 time 
to diagnose cervical spinal stenosis,52 and patient ratings 
of access to colorectal and lung cancer care.53 Several 
explanations have been offered: differences in provided 
care, such as minimally invasive surgery access,54 patient 
mistrust of the healthcare system,55 systemic racism,56 and 
differences in presentation acuity.57 However, research-
ers suggesting health disparities are driven by differences 
in care or systemic racism should adjust for presentation 
acuity, because these variables are clinically relevant, but 

heavily driven by race disparities and social determinants 
of health. For example, a study of esophagectomies and 
gastrectomies found that patients identifying as Black were 
more likely to receive open esophagectomies vs minimally 
invasive procedures.54 The authors interpreted this as a 
care difference but failed to adjust for presentation acuity, 
which could have driven their results. In contrast, a study 
on colorectal surgery outcomes demonstrated that patients 
who were on Medicaid or were uninsured had higher rates 
of undergoing open vs laparoscopic procedures compared 
to patients with private insurance, but similar odds of open 
procedures after adjusting for PASC and urgent/emergent 
case status.12 We encourage researchers to use PASC2,4,12 
and elective/urgent/emergent case status categories for sur-
gical outcome studies or a measure of presentation acuity 
specific to a family of procedures, such as using CPT codes 
to differentiate appendicitis from appendiceal rupture or 
abscess. Importantly, this study demonstrated that, in 
addition to improving quality of care during the hospital-
ization, improving surgical outcomes, especially in ethnic/
minority populations, must also focus on decreasing pres-
entation acuity. This could possibly be achieved by increas-
ing access to primary and preventive care to potentially 
avoid urgent or emergent cases.

Patients identified as Hispanic had worse/higher 
DOOR outcomes than patients identified as White for 

Table 2.  Adjusted Odds Ratios for NSQIP Surgical DOOR Worse Outcomes Using Nested Models (M1 to M3)

Predictor 
DOOR M1 DOOR M2 DOOR M3

aOR CI p Value aOR CI p Value aOR CI p Value 

RAI (ref = Normal 21-29)          
 � Robust (≤20) 0.71 0.70–0.72 <0.001* 0.71 0.70–0.71 <0.001* 0.70 0.70–0.71 <0.001*
 � Frail (30–39) 2.11 2.09–2.14 <0.001* 1.76 1.74–1.78 <0.001* 1.76 1.74–1.78 <0.001*
 � Very frail (≥40) 4.77 4.64–4.90 <0.001* 3.41 3.32–3.51 <0.001* 2.98 2.90–3.07 <0.001*
Expanded OSS (ref = OSS3)          
 � OSS1-2† 0.71 0.71–0.72 <0.001* 0.67 0.67–0.68 <0.001* 0.62 0.62–0.63 <0.001*
 � OSS4 2.42 2.40–2.44 <0.001* 2.46 2.44–2.48 <0.001* 2.12 2.10–2.14 <0.001*
 � OSS5 3.81 3.73–3.88 <0.001* 4.64 4.55–4.73 <0.001* 4.36 4.27–4.44 <0.001*
Race/ethnicity (ref = White, non-Hispanic)          
 � Asian, non-Hispanic 0.96 0.94–0.97 <0.001* 0.89 0.88–0.91 <0.001* 0.90 0.89–0.92 <0.001*
 � Black, non-Hispanic 1.34 1.33–1.35 <0.001* 1.28 1.27–1.29 <0.001* 1.23 1.22–1.25 <0.001*
 � Hispanic, any race 1.11 1.10–1.13 <0.001* 0.96 0.95–0.97 <0.001* 0.94 0.93–0.96 <0.001*
 � Native, non-Hispanic 1.17 1.13–1.21 <0.001* 1.15 1.10–1.19 <0.001* 1.07 1.03–1.12 <0.001*
Case status (ref = elective)          
 � Urgent    2.25 2.23–2.27 <0.001* 1.81 1.80–1.83 <0.001*
 � Emergent    3.21 3.18–3.24 <0.001* 1.95 1.93–1.97 <0.001*
PASC       13.40 13.20–13.60 <0.001*
*Statistically significant.
†OSS1 and OSS2 (very low and low stress surgeries) were combined due to small sample size of OSS1 procedures.
aOR, adjusted odds ratio; DOOR, desirability of outcome ranking; OSS, operative stress score; OSS3, moderate stress; OSS4, high stress; OSS5, very high stress; PASC, preoperative 
acute serious conditions; RAI, risk analysis index; Ref, reference.
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elective surgeries but better outcomes for urgent and emer-
gent procedures. One possible explanation for these effects 
may be the high levels of social support within Hispanic 
family systems, which declines as socioeconomic status 
increases.58 Patients with higher socioeconomic status may 
be more likely to receive elective surgeries but may lack the 
familial and social support experienced by patients with 
lower socioeconomic status and identifying as Hispanic.

Patients identified as White compared to the racial/
ethnic minority groups were older, frailer and underwent 
more physiologically stressful surgeries. In contrast, the 
White group also had lower rates and odds of present-
ing with PASC and undergoing urgent and emergent 
cases. Interestingly, despite presenting with higher acuity, 
patients identified as Asian had better outcomes vs White 

patients for all case status subgroups, which mirrors find-
ings that Asian patients have fewer emergency surgery 
complications.59

Our NSQIP surgical DOOR is widely useable, 
because it only requires variables from the NSQIP PUF. 
Additionally, we have provided a roadmap for others to 
develop DOOR systems in Procedure Targeted NSQIP 
PUFs.60 Future uses could include procedure-specific var-
iables, such as positive margins for colectomies or need to 
amputate for lower extremity vascular procedures, which 
can either be developed into new DOOR systems or 
included in the current DOOR. A limitation of NSQIP 
PUF is the lack of individual (eg insurance type) or con-
textual (eg Area Deprivation Index) socioeconmic status 
variables. Area Deprivation Index uses patients’ home 

Figure 2.  Racial/ethnic group differences in adjusted odds ratios of DOOR outcomes using elective vs elective/urgent as the reference 
group sensitivity analyses. Forest plot of adjusted odds ratios (aOR) of less desirable/worse DOOR outcomes comparing different race/
ethnicity groups vs White group. DOOR outcomes (Table 2, M2 and M3, reference group = Elective) were adjusted for frailty/risk analysis 
index, expanded operative stress score, and case status (M2; A) and risk analysis index, expanded operative stress score, case status, and 
presenting with preoperative acute serious conditions (M3; B) compared to using elective/urgent as the reference group. Patients identified 
as Black had improved DOOR outcomes when elective only was used as the reference group compared to the combined elective/urgent ref-
erence group. Patients identified as Hispanic had worse DOOR outcomes compared to patients identified as White when using the elective/
urgent reference group and the association reversed directionality, meaning that Hispanic patients had better DOOR outcomes compared 
to White patients when elective only cases were used as the reference group. Patients identified as Black and Hispanic demonstrated the 
largest differences in DOOR outcomes between elective and elective/urgent reference groups. DOOR, desirability of outcome ranking.
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addresses to differentiate more affluent vs highly deprived 
neighborhoods.61 However, the racial and ethnic asso-
ciations reported here persisted even after adjusting for 
insurance type and the Area Deprivation Index in an aug-
mented NSQIP dataset from 3 academic healthcare sys-
tems.62 The ACS has access to individual patient addresses 
and has published one abstract using NSQIP PUF data 
merged with the Area Deprivation Index.63 However, the 
Area Deprivation Index or other address-linked variables 
are not present in the NSQIP PUF. We urge the ACS to 
add the Area Deprivation Index and other variables associ-
ated with socioeconomic status to the NSQIP PUF.

Limitations

This retrospective, longitudinal cohort study established 
associations with limited causal inference. Alternate, 
unmeasured clinical and social factors could confound 
our findings because NSQIP does not include variables 
defining patient insurance type, socioeconomic status, or 
education level. NSQIP provides a systematic sample of a 
broad range of surgeries but does not include all procedures 
for a healthcare system. High complication and mortality 
rates may occur in cases performed for palliation, rather 
than for the purpose of extending life, but these data do 
not clearly define procedures that were performed specif-
ically for palliation. NSQIP surgical DOOR was devel-
oped by consensus rating of NSQIP complications based 
on surgeons’ perceptions of their patients’ preferences; the 
patient centeredness of these ratings might be improved by 
direct inclusion of patients’ explicit perspectives, especially 
patients from diverse racial, ethnic, and socioeconomic 
backgrounds.

One assumption of proportional odds regression is 
that predictor effects remain similar across adjacent ranks. 
Clinical variables, such as PASC, have larger effects on 
more severe complications (higher DOOR outcomes) than 
for lower ranks, such as a urinary tract infection (DOOR = 
2). However, these models still provide useful averages for 
effects across outcome severity. DOOR provides a more 
granular model of quality of care, rather than a means of 
calculating individual patient risk, because models pre-
dicting between 6 vs 2 possible categories have reduced 
discriminative power.

CONCLUSIONS
NSQIP surgical DOOR is a new method to increase the 
granularity and sensitivity of outcomes assessment and 
reveals complex interplay between race/ethnicity and pres-
entation acuity. Our results suggest that presentation acu-
ity, ie PASC and granular case status, is a key determinant 

of worse outcomes in patients identified as Black, Hispanic, 
and Native. Urgent cases had worse outcomes in all racial/
ethnic groups vs elective cases. Combining elective and 
urgent cases in risk adjustment may disproportionately 
penalize safety-net hospitals that serve higher proportions 
of minority populations. Best practices should include risk 
adjusting for urgent and emergent cases. NSQIP surgical 
DOOR can be used to improve detection of health dispar-
ities and serves as a roadmap for developing other ordinal 
outcomes measures. Improving surgical outcomes should 
focus on decreasing PASC and urgent and emergent sur-
gery rates, possibly by improving access to care, especially 
for minority populations.
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Limitations of National Databases 
Hinder Our Ability to Assess Surgical 
Outcomes and Mitigate Disparity for 
Minority Populations
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During the past decade, there has been an upsurge of 
publications examining disparate outcomes for racial and 
ethnic minority patients undergoing both high acuity and 
elective operations. Data sources vary but include mul-
ti-institutional datasets such as the American College of 
Surgeons’ NSQIP database, all payer datasets such as the 
National Inpatient Sample and administrative data, such 
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