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Abstract

Background: Qualifying comorbidity sets (QCS) are tools used to identify multimorbid patients
at increased surgical risk. It is unknown how the QCS framework for multimorbidity affects
surgical risk in different racial groups.

Methods: This retrospective cohort study included Medicare patients age = 65.5 who

underwent an emergency general surgery operation from 2015-2018. Our exposure was race and
multimorbidity, included in our model as an interaction term. The primary outcome of the study
was 30-day mortality. Secondary outcomes included routine discharge, 30-day readmission, length
of stay, and complications.

Results: In total, 163,148 patients who underwent and operation were included in this study.

Of these, 13,852 (8.5%, p<0.001) were Black, and 149,296 (91.5%, p<0.001) were White. Black
multimorbid patients had no significant differences in 30-day mortality, routine discharge or
30-day readmission when compared to White multimorbid patients after risk-adjustment. Black
multimorbid patients had significantly lower odds of complications (OR 0.89, p=0.014) compared
to White multimorbid patients.
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Conclusions: Our study of universally insured patients highlights the critical role of pre-
operative health status and its association with surgical outcomes.
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Introduction

Over the past several decades, evidence has emerged demonstrating that Black patients tend
to fare worse than White patients after surgery.l: 2 Studies have found that Black patients in
the US have a 20-50% higher rate of mortality when compared to White patients undergoing
major operations.3 One of the potential causes for these disparities is the omission of

key patient level factors, leading to insufficient risk adjustment. Minority patients often
present for surgery with a greater number of comorbidities and more advanced disease

than non-minority patients, a distinction that is most pronounced among the older adult
population.? 5 Therefore, it is challenging to elucidate whether observed racial disparities
are the result of residual confounding from insufficient risk adjustment, possibly due to
unmeasured structural or systemic factors.

Multimorbidity is commonly defined as the presence of multiple diseases or conditions,
often with a cut-off of two or more.6 The presence of two or more comorbidities by absolute
count may be insufficient to risk stratify patients when making treatment recommendations.’
In 2018, Silber et al. identified a multimorbid patient population with substantially

increased risk of surgical mortality compared to typical, older patients.® This definition

of multimorbidity differentiates those with multiple, common comorbidities from those

with specific combinations of comorbidities, known as Qualifying Comorbidity Sets (QCS),
that confer a substantially increased surgical risk. The QCS framework provides greater
discrimination of patient’s surgical risk when compared to the Elixhauser comorbidity
index.?

Given the recent acknowledgement of structural racism9, we sought to examine the impact
of multimorbidity on surgical outcomes in a population that is universally insured and thus
should have greater access to surgical care than an uninsured population. Insurance coverage
does not fully address all the structural barriers Black patients may face when receiving care;
however, it is an important factor in receiving care. To date, the impact of multimorbidity

on surgical risk in different racial groups remains unknown. In this study, we aimed to
examine the postoperative outcomes of older multimorbid Black patients compared to older
multimorbid White patients. This was done in a group of universally insured Medicare
beneficiaries, who presented to the hospital with an emergency general surgery diagnosis.
We hypothesized that 1) older Black multimorbid patients will have higher mortality and
worse post-operative outcomes than older White multimorbid patients and 2) that controlling
for multimorbidity will reduce apparent racial disparities seen in post-operative outcomes
but will not eliminate them completely.
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Data source and population:

The CMS Master Beneficiary Summary File (MBSF), Inpatient, Carrier (Part B) and
Durable Medical Equipment (DME) files were utilized for this study. We included patients
with a principal diagnosis of an emergency general surgery (EGS) condition who were >
65.5 years of age, enrolled in Medicare fee-for-service (FFS), and underwent a general
surgery operation between July 1, 2015, and June 30, 2018. Our cohort was drawn from

a 100% sample of Medicare FFS claims. The coding strategy is detailed in Supplemental
Section 1. Patients who did not have continuous Part A & B coverage or who were enrolled
in a health maintenance organization (HMO) at any time between 6 months before and 6
months after their index EGS admission were excluded to ensure that their available claims
represented all billable encounters (see Figure 1). The study was conducted according to the
STROBE guidelines.

Multimorbidity:

Covariates:

We defined multimorbidity using the qualifying comorbidity sets (specific combinations
of comorbid conditions) identified by Silber et al.8 to be associated with an increased

risk of surgical mortality.8 The QCSs used in this analysis included those defined using
ICD 9 codes and those subsequently established using ICD 10 codes. See Supplemental
Section 2 and 3 for the individual qualifying comorbidity sets used in our analysis along
with associated abbreviations and acronyms. Patients were defined as multimorbid if their
specific combinations of comorbid conditions fit any of the QCSs. Patients were defined
as non-multimorbid if their combination of comorbidities did not fit into one of the QCSs
(including those with no comorbidities).

It is important to note that QCSs are combinations of comorbidities that are associated with
an increased risk of mortality. QCSs have been shown to be more specific in identifying
high risk patients than simply counting the number of comorbid conditions.1! Further, each
QCS each impart a different level of increased risk. For example, using ICD-9 era QCSs,
the QCS of COPD, Renal Dysfunction and Thrombocytopenia has been shown to have a
7.64 (95%Cl: 6.51,8.95) times higher mortality rate when compared to a patient without
that specific QCS. In comparison, a patient with the QCS of Coagulopathy, Complicated
Hypertension and Stroke/TIA has a 4.60 (95%CI: 3.68, 5.76) increased risk of mortality.
Both of these QCS impart increased mortality risk for a patient; however, the first QCS in
the example imparts a greater risk.

Race was ascertained from Medicare claims data, which obtains enrollee information from
the social security association master beneficiary report. Medicare claims have been shown
to be very accurate in identifying White (k=0.90) and Black (k=0.96) individuals when
compared to self-reported surveys.12 . Emergency general surgery conditions were identified
using the International Classification of Diseases, Ninth or Tenth Revision, Clinical
Modification codes (ICD-9/10-CM). Dates and ages allowed a 6-month “look-back” period
to confirm the index admission and gather information regarding comorbidities. Patients
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were classified into one of five emergency general surgery condition categories based on the
principal diagnosis codes: colorectal, general abdominal, hepatopancreaticobiliary (HPB),
intestinal obstruction, and upper gastrointestinal. Diagnoses included in each category were
drawn from the work of Shafi et al.13 and are shown in Supplemental Section 4. General
surgery operations were identified using standard Current Procedural Terminology (CPT)
codes.1* Age, gender, EGS condition type, procedure type, the number of individual co-
morbid conditions, dual-eligibility, a claims-based frailty index score, preoperative sepsis,
and the presence of Alzheimer’s/dementia conditions were abstracted or calculated from
the dataset. The claims-based frailty index (CFl) is a composite score based on patient
mobility, use of skilled nursing care, and ADL disability. CFI has been validated in Medicare
data and has been shown to predict mortality and the number of hospital days.1® Dual-
eligibility was used to identify patients who utilized both Medicare and Medicaid coverage
to obtain medical services. Dual-eligible beneficiaries have been shown to have a lower
socioeconomic status, experience greater barriers to accessing healthcare, and have a higher
prevalence of chronic medical conditions.16

The primary outcome of the study was 30-day mortality, defined as death that occurred
within 30 days of the index EGS hospitalization. Secondary outcomes included routine
discharge, 30-day readmission, length of stay at the index hospital admission, and
complication rates. Routine discharge was defined as discharge to home (excluding
discharge to home with services). Patients were determined to have experienced a
complication if the diagnostic or procedural code indicating the complication was not
present on admission and did not appear in their medical history within the past 6 months.

Descriptive statistics were reported as the number of patients from each racial group and by
multimorbidity status. Continuous variables were reported as the mean + standard deviation.
Unadjusted analysis of continuous variables was performed using one-way ANOVA and
categorical variables were analyzed using the chi-square test. Risk-adjusted outcomes were
estimated using mixed effects, multivariable logistic regression for binary outcomes and
mixed effects (30d mortality, routine discharge, complications, 30d readmission) , and
multivariable linear regression for continuous outcomes (LOS). The relationship between
multimorbidity (binary: yes/no) and race (binary: White/Black) was included in the model
as an interaction term. The models were run both with and without the inclusion of the
individual QCSs. We clustered the data by hospital as a random effect in the models to
account for within-hospital correlations that might understate the standard errors. Statistical
significance was set at P-values < 0.05. Data were analyzed using Stata Version 17.0
(StataCorp, College Station, TX, USA). This study was approved by the institutional review
board of the University of Pennsylvania (protocol number 832059).

In total, 163,148 patients who underwent and operation were included in this study. Of
these, 13,852 (8.5%, p<0.001) were Black, and 149,296 (91.5%, p<0.001) were White.
Among Black patients, 7,204 (52.0%, p<0.001) were multimorbid. Among White patients,
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72,115 (48.3%, p<0.001) were multimorbid. The mean age of Black multimorbid patients
was 70.2 years. The mean age of White multimorbid patients was 75.8 years.

Black patients had higher rates of intestinal obstruction in both the non-multimorbid
(B:26.9% W:22.9%; p<0.001) and multimorbid groups (B:31.0%, W:26.9%; p<0.001).
Black non-multimorbid (B:45.5% W:47.2%; p<0.001) and multimorbid (B:30.1%,
W:32.2%; p<0.001) patients had lower rates of HPB conditions than their White
counterparts. Black non-multimorbid patients had a higher Angus sepsis score than White
non-multimorbid patients (B:2.9%, W:2.0%; p<0.001). In the multimorbid population there
was no difference in the Angus sepsis score between Black and White patients (B:20.3%
W:20.6%, p=0.470). Black multimorbid patients were also significantly more likely to be
dual-eligible than White multimorbid patients (B:48.4%, W:19.2%, p<0.001). (Table 1)

QCS Comorbid Conditions:

A total of 57 individual comorbid conditions were included in the QCS. Thirty-two
conditions were more common among Black patients. Twenty-one conditions were less
common among Black patients. There was no difference in the proportion of Black

and White patients with opportunistic infections, other neurological conditions, or acute
myocardial infarction. The patient counts and frequencies are described in Supplemental
Section 5.

Qualifying Comorbidity Sets by Race

Regarding QCS distribution, Black and White multimorbid patients differed in several ways.
Black multimorbid patients were more likely to have “chronic kidney disease requiring
dialysis” (B:23.6% W:8.3%, p<0.001) and “diabetes with complications with congestive
heart failure” (B:17.2% W:9.9%, p<0.001). Black multimorbid patients were less likely

to have “congestive heart failure with cardiac arrythmia” (B:16.5% W:20.7%, p<0.001)

or “cardiac arrythmia with chronic lung disease” (B:8.7% W:15.3%, p<0.001) than White
multimorbid patients. See Table 2 for a representative list of the QCS distributions. See
Supplemental Section 6 for a full list of the QCS distributions.

Unadjusted outcomes

Black multimorbid patients had lower rates of 30-day mortality when compared to White
multimorbid patients (B:8.3% W:9.7%, p<0.001), but there was no difference in mortality
between Black and White 30-day mortality among non-multimorbid patients (B:1.4%
W:1.4%, p=0.901). There was no significant difference in routine discharge between

Black and White multimorbid patients (B:41.9% W:41.8%, p=0.956); however, in the non-
multimorbid population Black patients had a lower rate of routine discharge compared to
White patients (B:71.8% W:73.9%, p<0.001). Black multimorbid patients had higher 30-day
readmission compared to White multimorbid patients (B:25.1%, W:22.2%, p<0.001). Black
patients had longer lengths of stay (excluding patients who died in-hospital) than White
patients, regardless of multimorbidity status. Further details are provided in Table 3.
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Adjusted outcomes

Black multimorbid patients had no significant differences in 30-day mortality, routine
discharge or 30-day readmission when compared to White multimorbid patients after
adjustment for potential confounders. Black multimorbid patients had significantly lower
odds of complications (OR 0.89, p=0.014) compared to White multimorbid patients. In
addition, it was estimated that Black multimorbid patients stayed 0.30-days longer in the
hospital than White multimorbid patients (p<0.001). (Table 4) Inclusion of individual QCSs
into the model did not affect any of the outcomes; these results are reported in Supplemental
Section 7.

Discussion

This national retrospective Medicare cohort study examined the impact of race and
multimorbidity on EGS surgical outcomes. The study demonstrates insured, Black
multimorbid patients have similar outcomes to White multimorbid patients after adjustment
for potential confounders, and Black multimorbid patients had comparatively lower rates
of complications. These findings were unexpected given the wealth of literature indicating
negative health disparities among minority patients.1 18

Many factors have been shown to impact surgical health disparities. Some of these include
socioeconomic status (SES), insurance status, patient’s preoperative health status, hospital
quality, biases in referral patterns, and implicit bias by providers.1” With adjustment

for these potential confounders, we expected to see a reduction or elimination of racial
disparities in our model, similar to the results seen in other studies.1® 20 For example,
Schoenfeld et al.2! studied an equally insured population of Black and White patients and
found no difference in post-operative outcomes between the Black and White cohorts after
adjustment for age, sex, comorbidity, and SES. In our models, we controlled for many of
these factors, including dual-eligibility, which likely played a role in the lack of differences
observed between racial groups. Our results are consistent with existing literature that shows
a reduction in surgical disparities among older universally insured EGS patients.22: 23

In our adjusted models of multimorbid patients, the lower rate of complications observed

in the Black patient population was unexpected. One possible explanation for these findings
is the differential distribution of QCSs between Black and White multimorbid patient
populations. To date, these risks have not been quantified and published for the ICD 10

era codes. Black multimorbid patients in our study may have had a distribution of QCSs
that imparts a lower post-operative risk for complications than their White multimorbid
counterparts.

One critical factor in a patient’s post-operative course is their pre-operative health status.

In our study, both Black and White multimorbid patients had significantly higher rates

of 30-day mortality when compared to their non-multimorbid counterparts. Mortality in

this population may have influenced the conditional effects of race on multimorbidity. In
general, patients with better functional status and lower rates of co-morbidities have lower
rates of morbidity and mortality following surgery.24 25 Surgical health disparities are often
attributed to the fact that Black patients present for surgery with a greater number and higher

Am J Surg. Author manuscript; available in PMC 2024 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Roberts et al.

Implications

Limitations

Page 7

severity of co-morbid conditions.2® In our study, we see that in a population of multimorbid
patients (with significant comorbidities) Black patients have lower complication rates.

For many non-emergent/elective surgical conditions patients present to outpatient clinics,
where it has been shown that Black patients are referred for surgery at lower rates than
White patients.2”- 28 The referral patterns among other factors lead to disparities in the
receipt of surgery.2° For example, bariatric surgery is utilized at a lower rate among
minority patients, even though a greater percentage of patients who are eligible are Black
and come from lower socioeconomic backgrounds3 Findings demonstrating referral bias
have been replicated in several surgical domains such as total knee arthroplasty3?, kidney
transplantation32 and many cancer operations.33-3> Even among Black patients that do
undergo surgery, their operations are often delayed when compared to White patients.3 In
cancer populations, wait times can have a strong effect on survival.37

In our study, the emergent nature of the EGS conditions eliminates the need for an elective
referral for surgery which should eliminate referral bias in this setting. However, in the
emergency department, a surgical consultation is still required to access surgical care. In this
setting, it has been demonstrated that Black Medicare patients receive lower rates of surgical
consultations than similar White patients, even after controlling for differences in patient
comorbidities, diagnostic imaging, socioeconomic factors, and individual hospital factors.38
Disparate rates of consultation may impart selection bias into the operative cohort of Black
and White patients with EGS conditions.

A strength of our study is the use of the QCS framework which has been demonstrated to
predict which patients are at elevated surgical risk more efficiently than other comorbidity
indicies.® The QCS framework allows us to identify combinations of comorbidities that
place surgical patients at significantly greater surgical risk, thus allowing for more effective
risk adjustment during analysis. Our results support existing literature that shows universally
insured older EGS patients, after risk adjustment, do not experience significant health
disparities.23

Racial disparities continue to exist across countless aspects of healthcare; however, they do
not appear to be as prevalent among the older, multimorbid patient population undergoing
emergency general surgery. This suggests that multimorbidity is one of the few factors

that affects patients similarly across racial groups. Our study results highlight the critical
role of pre-operative health status and its effects on surgical outcomes. Interventions aimed
at improving prehospital health status may offer a fruitful opportunity to reduce observed
disparities.

This study is subject to the usual limitations of a retrospective study that utilizes claims
data: granularity regarding the severity of individual co-morbidities cannot be extracted.
Additionally, as with all observational studies there is the potential for unmeasured residual
confounding. Our use of the QCS framework combats this challenge by offering a greater
predictive capacity regarding surgical risk than that previously available in claims data. Our
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study also examined only those patients who underwent surgery. It has been documented
that Black and White patients are offered operative treatment at different rates3% 40 which
may introduce selection bias into results. Our real-world data reflects the current state and
attempts to overcome this form of selection bias in care delivery.

In our adjusted model, Black multimorbid patients have equivalent risk of mortality when
compared to White multimorbid patients, and lower rates of complications than their
White multimorbid counterparts. The QCS framework offers a more targeted approach

to determine a patient’s postoperative risk profile; however, more research is needed to
determine the impact of specific QCSs on surgical outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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No differences in 30-day mortality between Black and White multimorbid
patients

Black multimorbid patients had significantly lower odds of complications

Risk-adjusted Medicare EGS patients do not experience significant health
disparities

Use of the QCS framework allows for more effective risk adjustment
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179,394 Medicare beneficiaries hospitalized for emergency
general surgery conditions and received an operation within 48
hours of index admission

_} 8,207 Beneficiaries excluded:

enrolled in a Health Maintenance Organization

v

171,187 Beneficiaries

—— 5,102 Beneficiaries excluded:

not continuously enrolled in Medicare Parts A& B

h 4
166,085 Beneficiaries
2,937 Beneficiaries excluded:
Provider treated <5 beneficiaries
h 4

163,148 Beneficiaries
Final Analytic Cohort

Fig. 1.
CONSORT flow diagram of patients screened and included in analysis.

Am J Surg. Author manuscript; available in PMC 2024 June 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Roberts et al. Page 13
Table 1:
Characteristics of White and Black Patients by Multimorbid status
White Black
Non-MM MM P-value Non-MM MM P-value

Total Number n (%) 77,192 (51.7) 72,186 (48.3) <0.001 6,649 (48.0) 7,212 (52.0) <0.001

Age, mean +/- SD 724 +/-114 75.8 +/-11.0 <0.001 | 66.4+/-14.3 | 70.2+/-13.2 | <0.001

Gender, n (%) <0.001 <0.001
Male, n (%) 33,162 (43.0) 35,420 (49.1) 2,510 (37.8) | 3,266 (45.3)

Female, n (%) 44,030 (57.0) 36,766 (50.9) 4139 (62.2) | 3,946 (54.7)

Number of Comorbidities*, n (%) <0.001 <0.001
0 4,846 (6.3) 0(0.0) 283 (4.3) 0(0.0)

1 10,015 (13.0) 417 (0.6) 772 (11.6) 30 (0.4)

2 14,578 (18.9) 1,674 (2.3) 1,130 (17.0) 128 (1.8)

>3 47,753 (61.9) 70,095 (97.1) 4,464 (67.1) | 7,054 (97.8)

EGS Condition, n (%) <0.001 <0.001
Colorectal 4,017 (5.2) 5,077 (7.0) 285 (4.3) 445 (6.2)

General Abdominal 2,518 (3.3) 9,783 (13.6) 312 (4.7) 982 (13.6)

HPB 36,472 (47.2) 23,256 (32.2) 3,023 (45.5) | 2,167 (30.0)

Intestinal Obstruction 17,669 (22.9) 19,437 (26.9) 1,785 (26.8) | 2,237 (31.0)

Upper Gl 16,516 (21.4) 14,633 (20.3) 1,244 (18.7) | 1,381 (19.1)
Claims-Based Frailty Index, mean (sd) 0.128 +/-0.032 | 0.169 +/- 0.060 | <0.001 | 0.133(0.033) | 0.175(0.064) | <0.001
Angus Sepsis (Preoperative) (Yes), n (%) 1,569 (2.0) 14,904 (20.6) <0.001 193 (2.9) 1,463 (20.3) <0.001
Alzheimer’s/Dementia (Yes), n (%) 4,273 (5.5) 8,933 (12.4) <0.001 378 (5.7) 928 (12.9) <0.001
Medicaid Dual-Eligible (Yes), n (%) 11,907 (14.6) 12,961 (19.2) 2,909 (41.7) | 3,326 (48.4)

Procedure Type, n (%) <0.001 <0.001
Adrenalectomy, n (%) <10 () <10 () 0() 0()
Appendectomy, n (%) 1,787 (2.3) 1,268 (1.8) 155 (2.3) 155 (2.1)
Appendectomy - Lap, n (%) 10,030 (13.0) 5,325 (7.4) 684 (10.3) 490 (6.8)

Bariatric, n (%) <10(.) <10(.) 0() 0()

Biliary Common Duct, n (%) 532 (0.7) 457 (0.6) 36 (0.5) 32 (0.4)

Biliary Other, n (%) 26 (0.0) 42 (0.1) <10(.) <10(.)

Cholecystectomy, n (%) 35,615 (46.1) 24,275 (33.6) 2,945 (44.3) | 2,242 (31.1)

Closure of Enterostomy, n (%) 19 (0.0) 41 (0.1) <10(.) <10(.)

Closure of Enterostomy with Resection, n
(%) 34 (0.0) 86 (0.1) <10() 12 (0.2)

Colectomy Partial - Lap, n (%) 1,140 (1.5) 1,138 (1.6) 94 (1.4) 86 (1.2)

Colectomy Partial - Open, n (%) 6,754 (8.7) 11,354 (15.7) 532 (8.0) 1,025 (14.2)

Colectomy Total - Lap, n (%) 13 (0.0) 29 (0.0) <10 () <10 ()

Colectomy Total - Open, n (%) 184 (0.2) 813 (1.1) 19(0.3) 110 (1.5)

Esophagectomy, n (%) <10 () 20 (0.0) 0(0.0) <10 ()
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White Black
Non-MM MM P-value Non-MM MM P-value

Esophagomyotomy, n (%) <10(.) <10() 0() 0()
Hernia Abdominal - Lap, n (%) 1,069 (1.4) 909 (1.3) 130 (2.0) 110 (1.5)
Hernia Abdominal - Open, n (%) 4,208 (5.5) 4,292 (5.9) 455 (6.8) 598 (8.3)
Hernia Groin - Lap, n (%) 490 (0.6) 367 (0.5) 42 (0.6) 23 (0.3)
Hernia Groin - Open, n (%) 3,677 (4.8) 3,531 (4.9) 374 (5.6) 364 (5.0)
Large Bowel Other, n (%) 456 (0.6) 700 (1.0) 36 (0.5) 77 (1.1)
Liver Other, n (%) 34 (0.0) 33(0.0) <10(.) <10(.)
Liver Partial Hepatectomy, n (%) 84 (0.1) 132 (0.2) 11(0.2) 21 (0.3)
Lysis of Adhesions, n (%) 2,334 (3.0) 2,643 (3.7) 258 (3.9) 348 (4.8)
Mastectomy, n (%) 0(0.0) <10() 0 (0.0) <10(.)
PD Access Procedure, n (%) <10 () 15 (0.0) <10(.) <10()
Pancreatectomy, n (%) 21 (0.0) 52 (0.1) 0 (0.0) <10(.)
Parathyroidectomy, n (%) 0(0.0) <10() 37(0.6) 50 (0.7)
Proctectomy, n (%) 577 (0.7) 704 (1.0) <10() 10 (0.1)
Proctectomy - Lap, n (%) 178 (0.2) 92 (0.1) <10() <10()
Proctopexy, n (%) 60 (0.1) 36 (0.0) <10() <10(.)
Pyloroplasty, n (%) 20 (0.0) 58 (0.1) 90 (1.4) 126 (1.7)
Small Bowel Other, n (%) 769 (1.0) 1,238 (1.7) 490 (7.4) 806 (11.2)
Small Bowel Resection, n (%) 4,825 (6.3) 7,604 (10.5) <10() 12 (0.2)
Splenectomy, n (%) 40 (0.1) 131 (0.2) 10(0.2) 14 (0.2)
Stomach Anti-Reflux, n (%) 32(0.0) 40 (0.1) 12 (0.2) 39 (0.5)
Stomach Gastric Bypass (non-bariatric), n

(%) 81(0.1) 162 (0.2) 29 (0.4) 78 (1.1)
Stomach Other, n (%) 126 (0.2) 256 (0.4) <10 () <10()
Stomach Partial Gastrectomy, n (%) 189 (0.2) 495 (0.7) 0(0.0) <10(.)
Stomach Total Gastrectomy, n (%) <10 () 38 (0.1) 0 (0.0) <10 ()
Ulcer, n (%) 1,762 (2.3) 3,793 (5.3) 177 (2.7) 333 (4.6)
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Table 2.

Representative Sample of Individual QCS Frequencies Among Multimorbid Black and White Patients

White Black P-value
Amputation & Complications (Yes), n (%) 941 (1.4) 204 (3.0) <0.001
CKD Stage 4-5 & Dialysis (Yes), n (%) 5,629 (8.3) 1,626 (23.6) | <0.001
Liver Diseases (Yes), n (%) 4,143 (6.1) 529 (7.7) <0.001
Oxygen (Yes), n (%) 7,147 (10.6) 495 (7.2) <0.001
Pressure Ulcer, Skin (Yes), n (%) 2,255 (3.3) 314 (4.6) <0.001
Sepsis/Shock (Yes), n (%) 19,346 (28.6) | 1,822 (26.5) | <0.001
Acute Renal Failure | Wheelchair/Beds (Yes), n (%) 959 (1.4) 173 (2.5) <0.001
CHF | Acute Renal Failure (Yes), n (%) 7,895 (11.7) 1,054 (15.3) | <0.001
CHF | Vascular Diseases (Yes), n (%) 10,731 (15.9) | 1,313 (19.1) | <0.001
CHF | Wheelchair/Beds (Yes), n (%) 1,319 (2.0) 228 (3.3) <0.001
Diabetes w/Complications | Chronic Ulcer, Skin, Not Pressure (Yes), n (%) 2,013 (3.0) 303 (4.4) <0.001
Diabetes w/Complications | Complications Implants Graft (Yes), n (%) 897 (1.3) 274 (4.0) <0.001
Diabetes w/Complications | CHF (Yes), n (%) 6,713 (9.9) 1,183 (17.2) | <0.001
Diabetes w/Complications | Other Hematological (Yes), n (%) 2,593 (3.8) 361 (5.2) <0.001
Endocrine & Metabolic Disorders | Other Hematological (Yes), n (%) 1,273 (1.9) 184 (2.7) <0.001
Heart Arrhythmias | Acute Renal Failure (Yes), n (%) 8,161 (12.1) 698 (10.1) <0.001
Heart Arrhythmias | Chronic Lung Diseases (Yes), n (%) 10,371 (15.3) | 600 (8.7) <0.001
Other Hematological | Complications Implants Graft (Yes), n (%) 520 (0.8) 127 (1.8) <0.001
Other Hematological | Heart Arrhythmias (Yes), n (%) 5,016 (7.4) 312 (4.5) <0.001
Vascular Diseases | Acute Renal Failure (Yes), n (%) 8,742 (12.9) 1,042 (15.2) | <0.001
Vascular Diseases | Chronic Ulcer, Skin, Not Pressure (Yes), n (%) 2,787 (4.1) 350 (5.1) <0.001
CHF | Heart Arrhythmias (Yes), n (%) 13,987 (20.7) | 1,132 (16.5) | <0.001
CHF | Heart Arrhythmias | Coronary Artery Disease (Yes), n (%) 8,804 (13.0) 659 (9.6) <0.001
Diabetes w/Complications | Vascular Diseases | Chronic Lung Diseases (Yes), n (%) | 2,764 (4.1) 359 (5.2) <0.001
Endocrine & Metabolic Disorders | Complications Implants Graft | Cor (Yes), n (%) | 293 (0.4) 111 (1.6) <0.001
Endocrine & Metabolic Disorders | CHF | Heart Arrhythmias (Yes), n (%) 1,296 (1.9) 201 (2.9) <0.001
Vascular Diseases | Chronic Lung Diseases | Complications Implants G (Yes), n (%) | 619 (0.9) 107 (1.6) <0.001
Vascular Diseases | Chronic Lung Diseases | Coronary Artery Disease (Yes), n (%) 6,467 (9.6) 506 (7.4) <0.001
Vascular Diseases | Complications Implants Graft | Coronary Artery D (Yes), n (%) | 796 (1.2) 147 (2.1) <0.001
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Page 17

Adjusted Outcomes of Black Multimorbid patients when Compared to White Multimorbid patients

Died within 30 days of Routine Length of Stay (w/o pts who
index EGS discharge Discharge Complication | 30d Readmission died in-hospital)
Black, OR, (p
value) 0.92 (0.455) 1.02 (0.632) 0.89** (0.014) 1.07 (0.180) 0.30*** (<0.001)
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