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Abstract
BACKGROUND
The optimal timing of esophagogastroduodenoscopy (EGD) and the impact of clinico-demographic factors on hospitalization outcomes in non-variceal upper gastrointestinal bleeding (NVUGIB) remains an area of active research.

AIM
To identify independent predictors of outcomes in patients with NVUGIB, with a particular focus on EGD timing, anticoagulation (AC) status, and demographic features.

METHODS
A retrospective analysis of adult patients with NVUGIB from 2009 to 2014 was performed using validated ICD-9 codes from the National Inpatient Sample database. Patients were stratified by EGD timing relative to hospital admission (≤ 24 h, 24-48 h, 48-72 h, and > 72 h) and then by AC status (yes/no). The primary outcome was all-cause inpatient mortality. Secondary outcomes included healthcare usage.

RESULTS
Of the 1082516 patients admitted for NVUGIB, 553186 (51.1%) underwent EGD. The mean time to EGD was 52.8 h. Early (< 24 h from admission) EGD was associated with significantly decreased mortality, less frequent intensive care unit admission, shorter length of hospital stays, lower hospital costs, and an increased likelihood of discharge to home (all with P < 0.001). AC status was not associated with mortality among patients who underwent early EGD (aOR 0.88, P = 0.193). Male sex (OR 1.30) and Hispanic (OR 1.10) or Asian (aOR 1.38) race were also independent predictors of adverse hospitalization outcomes in NVUGIB. 

CONCLUSION
Based on this large, nationwide study, early EGD in NVUGIB is associated with lower mortality and decreased healthcare usage, irrespective of AC status. These findings may help guide clinical management and would benefit from prospective validation.
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Core Tip: Patients are often admitted for nonvariceal upper gastrointestinal bleeding (NVUGIB). There is not enough data on the importance and timing of esophagogastroduodenoscopy (EGD) in those scenarios. We investigated a nationally representative database to identify independent predictors of outcomes in patients with NVUGIB, with a particular focus on EGD timing, anticoagulation (AC) status, and demographic features. We found that early EGD in NVUGIB is associated with lower mortality and decreased healthcare usage, irrespective of AC status.

INTRODUCTION
Non-variceal upper gastrointestinal bleeding (NVUGIB) is responsible for approximately 300000 hospital admissions in the United States (US) annually[1,2]. NVUGIB can range from mild to life-threatening, with a mortality rate of 3%-14% despite the best available care[3-5], and places a substantial burden on the healthcare system, with annual costs surpassing $1 billion[2]. The timing of endoscopy in acute NVUGIB has long been an area of discussion and research[4-12]. While multiple guidelines recommend early esophagogastroduodenoscopy (EGD) (within 24 h of admission) for NVUGIB, existing evidence regarding the benefit of early endoscopy remains unclear[1,4,6-10,13,14]. Several studies have revealed mortality benefits with early endoscopy; however, they included variceal hemorrhage in their cohort, were limited by small sample size, single-center experiences, and/or did not examine healthcare usage amongst the study outcomes[5,7,11]. 
While numerous scoring systems—such as the Rockall score, Blatchford score, and AIMS65—have been proposed to help risk stratify patients presenting with UGIBs, none of them have been adopted widely. Moreover, few large-scale studies have assessed variables such as anticoagulation (AC) use and/or demographic features for adverse hospitalization outcomes in NVUGIB. 
The purpose of this study was to analyze a large, nationwide database to identify risk factors that predict differences in outcomes in patients hospitalized for NVUGIB—with a particular focus on timing to EGD, anticoagulation status, and demographic features.

MATERIALS AND METHODS
Data source
The National Inpatient Sample (NIS) is the largest publicly available all-payer inpatient database in the United States with more than seven million hospital stays each year, as a part of the Healthcare Cost and Utilization Project. As such, this database contains de-identified data on nationwide hospital admissions including demographic information, clinical data, comorbidities, discharge diagnoses, procedures, outcomes, and hospitalization costs. It lists patients based upon a primary discharge diagnosis, up to 29 sary diagnoses, and is associated with 15 different procedural codes.

Study population
In this retrospective cohort study, using the NIS data from 2009 to 2014, adult (> 18 years old) patients with a primary diagnosis of NVUGIB were identified via validated International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes[15].
Exclusion criteria: Patients admitted electively, below the age of 18, with a history of liver cirrhosis, and/or admitted for anything other than NVUGIB were excluded from this study. 
Inclusion criteria: Adult patients (> 18 years old), no past medical history of liver cirrhosis with or without varices, primary admission diagnosis of upper gastrointestinal (GI) bleed were included in our study. 
Patients who had an esophagogastroduodenoscopy (EGD) during the hospitalization were identified and linked with the time and/or day the procedure was performed. Subsequently, those that underwent an EGD were stratified into 2 groups (1) early, defined as EGD performed within 24 h of admission; and (2) late, defined as EGD performed after 24 h from admission[12,13]. A subgroup analysis was performed by further stratifying these patients based on timing of EGD (1) EGD performed within 24 h after admission; (2) EGD performed 24-48 h after admission; (3) EGD performed 48-72 h after admission; and (4) EGD performed more than 72 h after admission. Additionally, to determine the association between EGD timing and mortality, another subgroup analysis was performed to identify the AC status (warfarin, dabigatran, rivaroxaban, or apixaban) for all patients who underwent an EGD (due to the limited granularity of the NRD dataset, anti-platelet therapy use was unable to be determined). Thereafter, a sensitivity analysis was performed, for the most common etiology of bleeding, to determine the independent association between EGD timing and mortality. The validated ICD-9-CM diagnostic and procedural codes used in this study are presented in Supplementary Table 1[15]. Institutional Review Board approval was not required for this study as it was performed using de-identified and nationally available data.

Study variables
Patient demographics were age, sex, race, primary expected payer, hospital bed size (small, medium, and large), teaching status, and hospital location (urban vs rural). Burden of comorbidities was assessed using the chronic condition indicator originating from the Elixhauser comorbidity index and Hwang’s method[16,17]. These are medical conditions that last 12 mo or longer, resulting in ongoing need for the use of medical services or products, and place undue limitations on self-care, independent living, and social interactions. 
Hospital bed size was reported as small for hospitals in the northern region that had 1-49 beds (rural), 1-124 beds (Urban, nonteaching) and 1-249 beds (Urban, teaching); in the Midwest region that had 1-29 (rural), 1-74 (Urban, nonteaching) and 1-249 (Urban, teaching); southern region 1-39 (rural), 1-99 (Urban, nonteaching) and 1-249 (Urban, teaching); and western region 1-24 (rural), 1-99 (Urban, nonteaching) and 1-199 (Urban, teaching). Hospital bed size was reported as medium hospitals in the northern region that had 50-99 beds (rural), 125-199 (Urban, nonteaching) and 250-424 (Urban, teaching); Midwest region 30-49 (rural), 75-174 (Urban, nonteaching) and 250-374 (Urban, teaching); southern region 40-74 (rural), 100-199 (Urban, nonteaching) and 250-499 (Urban, teaching); and western region 25-44 (rural), 100-174 (Urban, nonteaching) and 200-324 (Urban, teaching). Hospital bed size was reported large for hospitals in the northern region that had 100+ beds (rural), 200+ (Urban, nonteaching) and 425+ (Urban, teaching); Midwest region 50+ (rural), 175+ (Urban, nonteaching) and 375+ (Urban, teaching); southern region 75+ (rural), 200+ (Urban, nonteaching) and 450+ (Urban, teaching); and western region 45+ (rural), 175+ (Urban, nonteaching) and 325+ (Urban, teaching). 
Thirty comorbidities were taken into account among which: Congestive heart failure, Cardiac arrythmias, Valvular disease, Pulmonary circulation disorders, peripheral vascular disorders, Hypertension, paralysis, neurodegenerative disorders, uncomplicated diabetes, complicated diabetes, hypothyroidism, renal failure, liver disease, peptic ulcer disease excluding bleeding, acquired immunodeficiency syndrome/human immunodeficiency virus, lymphoma, metastatic cancer, solid tumor without metastasis, rheumatoid arthritis/collagen vascular diseases, coagulopathy, obesity, weight loss, fluid and electrolyte disorders, blood loss anemia, deficiency anemia, alcohol abuse, drug abuse, Psychoses, and depression.

Study outcomes
Our primary outcome was in-hospital all-cause mortality (1) based upon ethno-racial/socioeconomic disposition; (2) per EGD timing; and (3) based upon long-term anticoagulation status. Our secondary outcomes included: (1) intensive care unit (ICU) admission; (2) mean length of stay (LOS); (3) mean hospitalization charges and costs; and (4) patient disposition; discharge to home vs short- or long-term rehabilitation facilities. All these outcomes were defined using validated ICD-9 diagnostic and procedural codes, as shown in Supplementary Table 1[15].

Statistical analysis
Statistical analyses were performed using IBM SPSS statistics for windows software, version 24.0 (IBM Corp., Armonk, NY, United States). This software facilitates analysis to produce nationally representative unbiased results, variance estimates and P values. A weight for patient-level observations was implemented. Proportions were compared using the Chi square test and continuous variables were compared using the student t-test (for outcomes with two levels) and ANOVA (for outcomes with more than two levels). Univariate analysis was initially performed to calculate unadjusted odds ratio and determine confounders significantly associated with the outcomes. The multivariate regression analysis was performed to adjust for gender, race category, age category, insurance payer, hospital details (region, size, location, ownership), comorbidities and EGD within 1 d of admission. A significant association was determined with a cutoff P value of 0.2. Regression models were then built by including all confounders that were found to be significant by univariate analysis, to calculate adjusted odds ratio. Logistic regression was used to model in-hospital mortality with and without regard to anticoagulant use, ICU admission status, and patient disposition upon discharge. Linear regression was used to model hospital LOS and total charges. All P values were two sided, with 0.01 as threshold for statistical significance.

RESULTS
Patient and hospital characteristics
1082516 adult patients with a diagnosis of NVUGIB were included in the study. The mean age was 66.1 years, the majority of patients were female (50.3%), white (69.6%), and had 4 or more comorbidities (81.1%). Medicare was the primary payer insurance of the patients (62.2%) and patients were predominantly admitted to non-teaching hospitals (80.1%). The complete patient and hospital characteristics are presented in Table 1.

EGD during hospital admission
Of the 1082516 patients admitted for NVUGIB, 553,186 patients (51.1%) underwent EGD during hospital admission. Early (< 24 h) EGD was performed in 265529 patients (48%). The mean time to EGD was 52.8 h. Peptic ulcers represented the most common etiology of NVUGIB (62%). Figure 1 summarizes the pattern of EGD timing by gastroenterologists. Figure 2 summarizes the etiology of NVUGIB. Table 2 offers data on demographic/ethno-racial predictors of hospitalization outcomes.

EGD timing and mortality
Our primary outcome, total all cause in-hospital mortality for patients admitted with NVUGIB, was 5.9%. There was a significantly increased likelihood of mortality in patients who underwent EGD after 24 h compared to those whom had it done within 24 h of admission (aOR 2.94, P < 0.001). Additionally, compared to those who underwent EGD within the first 24 h, there was a significantly increased likelihood of mortality if EGD was done 48-72 h (aOR 1.54, P < 0.001) or > 72 h of admission (aOR 1.63, P < 0.001); however, there was no mortality difference if EGD was performed 24-48 h of admission (aOR 1.01, P = 0.805) Figure 3. Upon subgroup analysis, examining the most common etiology of bleeds, for both peptic ulcer bleeds and bleeding gastritis/duodenitis there was a significantly increased likelihood of in-hospital mortality in patients who underwent EGD after 24 h compared to those who had it done within 24 h of admission [(aOR 1.20, P < 0.001), and (aOR 1.15, P = 0.001) respectively].

EGD timing and mortality stratified by anticoagulation use
Total all-cause in-hospital mortality for patients on long-term AC (either warfarin, dabigatran, rivaroxaban, or apixaban) (of note, anti-platelet therapy use was unable to be determined) admitted with NVUGIB was 7.0% as compared to 5.1% [aOR 2.02, P = 0.001] in patients that were not on AC. Total all-cause in-hospital mortality for patients on long-term AC who underwent EGD was 1.5% as compared to 2.5% [aOR 1.83, P = 0.001] in patients on long-term AC who did not undergo EGD. There was no significant difference in mortality between patients on long-term anticoagulation who underwent EGD within 24 h compared to those whom had it done after 24 h from admission (aOR 0.88, P = 0.193). Additionally, there was no significant difference in mortality for those on long-term anticoagulation if EGD was done 24-48 h (aOR 0.78, P = 0.015), 48-72 h (aOR 1.01, P = 0.907), or > 72 h from admission (aOR 1.35, P = 0.036), compared to those who underwent EGD within the first 24 h.

EGD timing and ICU admission
Of patients admitted for NVUGIB, 7.9% were admitted to the ICU at some point during the hospital stay. Patients who underwent EGD after 24 h had a significantly increased likelihood of ICU admission compared to those who underwent EGD within 24 h from admission (aOR 1.51, P = 0.001). Additionally, compared to those who underwent EGD within the first 24 h of admission there was a significant increased likelihood of ICU admission if EGD was performed 48-72 h (aOR 1.59, P = 0.001) or > 72 h (aOR 1.21, P = 0.001) from admission; however, there was no significant difference in ICU admission if EGD was performed within 24-48 of admission (aOR 1.03, P = 0.045) Figure 3.

EGD timing and healthcare usage
The mean LOS for patients admitted with NVUGIB was 6.55 d. Patients who underwent EGD within 24 h had a significantly lower LOS (adjusted coefficient: -2.19 d, P < 0.001) compared to those who underwent EGD after 24 h from admission. Additionally, compared to patients who underwent EGD within the first 24 h, there was a significantly increased LOS if EGD was performed 48-72 (adjusted coefficient: 2.90, P < 0.001) or > 72 h (adjusted coefficient: 4.43, P < 0.001) from admission; however no significant difference was found in LOS for EGD performed between 24-48 h (adjusted coefficient: 0.96, P = 0.08) Figure 4. 
Mean hospitalization charges for all patients admitted with NVUGIB was $56195. Patients who went through EGD in the first 24 h of admission had significantly lesser mean hospitalization charges compared to those who had it done post 24 h (adjusted coefficient: $-9021, P < 0.001). Additionally, compared to patients who underwent EGD within the first 24 h of admission, there were significantly higher hospitalization charges if EGD was performed 24-48 h (adjusted coefficient: $8441), 48-72 h (adjusted coefficient: $27341), or after 72 h (adjusted coefficient: $26216) from admission (all with P < 0.001) Figure 5. 
Overall, 56.9% of patients were discharged to home as opposed to a rehabilitation facility. Patients who had EGD after 24 h were significantly less likely to be discharged home than those who underwent EGD within 24 h from admission (aOR 0.69, P < 0.001). Additionally, there was a significantly decreased likelihood of discharge to home if EGD was performed 24-48 h (aOR 0.44), 48-72 h (aOR 0.60), or > 72 h (aOR 0.86) from admission, compared to patients who underwent EGD within the first 24 h of admission (all with P < 0.001) Figure 6. 

DISCUSSION
Using a large, nationally representative database, we found that mortality was significantly affected by the timing of endoscopic intervention in patients admitted with NVUGIB. Patients who underwent an EGD within the first 24 h had lower mortality than those who had it performed after 24 h of admission. Interestingly, there was no mortality difference if EGD was performed 24-48 h of admission as compared to within the first 24 h, despite current guidelines that suggest EGD within the first 24 h of hospital admission. In addition, we found that patients on long-term AC who did not undergo EGD had higher mortality than those who did, which appears to be unaffected timing. Moreover, we were able to identify numerous other factors such as—Male sex, Hispanic or Asian race, and those with more numerous comorbidities, to help predict patients at high risk for adverse hospital outcomes in NVUGIB. 
Although prior studies have aimed to determine the appropriate timing of EGD in patients hospitalized for UGIB, the current study demonstrates some unique and important differences[4-14]. Including variceal hemorrhage amongst the etiology of bleeding, as done in prior studies, limits the value of extrapolating the data to NVUGIB in particular[11]. As variceal bleeding is thought to spontaneously cease (without endoscopic intervention) in up to 50% of cases and most other causes of upper GI bleeding in up to 80% of cases, variceal bleeding is of higher acuity[18,19]. While specifically examining NVUGIB (as opposed to all UGIB), as well as subgrouping by etiology of NVUGIB, we were able to identify the benefits/advantages of early endoscopy in this setting. 
During the years of data collection (2009-2014), we noted that the mean time to EGD was 52.8 h, less than half of patients underwent EGD within 24 h of admission, and 11% of patients underwent EGD greater than 72 h after admission, even though current guidelines suggest EGD within the first 24 h of hospital admission.
Notably, the timing of EGD did not affect mortality in patients on long-term anticoagulation. Endoscopic hemostasis was notably safe and effective in a study where patients were anticoagulated with warfarin and international normalized ratio (INR) was observed to be 1.5-2.5. A limitation of this analysis was the low number of study sample (n = 23 patients)[20]. More studies are needed to assess the impact of elevated INR and/or use of direct oral anticoagulants and the risk of increased adverse outcomes (worsening bleeding, failure of hemostasis, need for transfusion, and/or mortality) in patients undergoing early endoscopy i.e., within 24 h of presentation. This will help formulate guidelines and assist the endoscopist in taking informed decisions for their patients that are on anticoagulants and presenting with NVUGIB.
Healthcare utilization was significantly affected by EGD timing. ICU admission rates were significantly higher in patients who had a delayed EGD (> 24 h from time of admission). Overall healthcare costs and LOS were also significantly affected by EGD timing. Additionally, discharge disposition was directly related to the timing of EGD, with those patients having an EGD within 24 h from admission being more likely to be discharged to home. Retrospective studies have shown the benefit of decreasing the length of stay in patients undergoing early EGD. Chak et al[21] demonstrated significantly decreased length of hospital stay in patients undergoing early EGD within 24 h of admission vs after 24 h (median 5 vs 7 d, P < 0.005). Similarly, Jairath et al[22] demonstrated that patients that underwent delayed endoscopy i.e. after 24 h remained 1.7 d longer in the hospital compared to those that underwent endoscopy within 12 h. Our study demonstrated a significant decrease in healthcare utilization, including ICU admission, data which has not been previously found on a national level[5]. Nevertheless, we acknowledge that perhaps patients whom went to the ICU were too hemodynamically unstable for an early EGD, thus it cannot be determined, based on this observation, what the causality was. 
Our results are consistent with previous studies in terms of increasing age and comorbidities causing increased mortality rates in patients presenting with an upper GI bleed[23,24]. We further found that male sex, Hispanic or Asian race and persons on Medicaid insurance were also at increased risk of mortality. These findings may partially be explained by hormonal differences in (male) sex, and/or limited access to healthcare for patients of Hispanic/Asian race or those with Medicaid insurance.
Some limitations should be taken into account when interpreting the data of the current study. First, we used a database that relies on billing codes to generate diagnoses limited to the inpatient setting. Second, akin to many other national databases, a few important pieces of information might not be available in the NIS database. This missing data prevents the determination of the clinical severity or contraindications to EGD (e.g., severe coagulopathy). Third, the specific reason for EGD timing (24 h vs 48 h vs 72 h) remains unknown. While early EGD could be associated with hospital teaching status, patient comorbidity, age, and/or socioeconomic status, other factors not possible to quantify—such as endoscopist or patient preference—may have contributed. Lastly, incorrect ICD coding (and consequently erroneous inclusion of patients with variceal bleeding, for example) could have skewed data in favor of early EGD; however, with such a large dataset, we believe that such patients would be unlikely to significantly affect the overall results, especially since we have used validated codes[15].
Despite such limitations, our study has several strengths. The primary strength is the large sample size and breadth of the population studied. This is significantly more expansive than other studies on this topic, which tend to be smaller. Within the limits of making associations from a coding database, the large sample size and variety of patients lessen the risk of making unwarranted conclusions based on outliers. In addition, we were able to provide meaningful information on both well-studied endpoints such as all-cause inpatient mortality, as well as other less-studied outcomes such as ICU admission, health care utilization, and home discharge. Further, we were able to stratify based on several time strata to predict the appropriate time frame for EGD in NVUGIB.

CONCLUSION
To conclude, early EGD (within 24 h) is associated with several benefits including less mortality, irrespective of anticoagulation status. Insofar as high-quality RCTs examining the timing of EGD in NVUGIB are unlikely to be conducted, the findings of this large, nationwide study may serve as a useful clinical resource to effectively help guide patient care. Additionally, we identified numerous other factors such as—Male sex, Hispanic or Asian race, and those with more numerous comorbidities, all of which may help predict patients at high risk for adverse hospital outcomes in NVUGIB. 

ARTICLE HIGHLIGHTS
Research background
Patients are often admitted for nonvariceal upper Gastrointestinal bleeding (NVUGIB). However, there is not enough data on the importance and timing of esophagogastroduodenoscopy (EGD) in those scenarios.

Research motivation
The main motivation of this study was to identify independent predictors of outcomes in patients with NVUGIB, with a particular focus on EGD timing, anticoagulation (AC) status, and demographic features.

Research objectives
The purpose of this study was to analyze a large, nationwide database to identify risk factors that predict differences in outcomes in patients hospitalized for NVUGIB—with a particular focus on timing to EGD, anticoagulation status, and demographic features.

Research methods
This was a retrospective analysis of patients with NVUGIB from 2009 to 2014, using validated ICD-9 codes from the National Inpatient Sample database. Patients were stratified by EGD timing relative to hospital admission (≤ 24 h, 24-48 h, 48-72 h, and > 72 h) and then by AC status (yes/no). The primary outcome was all-cause inpatient mortality. Secondary outcomes included healthcare usage.

Research results
553186 (51.1%) patients underwent EGD between 2009-2014. The mean time to EGD was 52.8 h. Early (< 24 h from admission) EGD was associated with significantly decreased mortality, less frequent ICU admission, shorter length of hospital stays, lower hospital costs, and an increased likelihood of discharge to home (all with P < 0.001). AC status was not associated with mortality among patients who underwent early EGD (aOR 0.88, P = 0.193). Male sex (OR 1.30) and Hispanic (OR 1.10) or Asian (aOR 1.38) race were also independent predictors of adverse hospitalization outcomes in NVUGIB. 

Research conclusions
Early EGD (within 24 h) is associated with lower mortality, less hospital cost and less healthcare utilization; regardless of the consumption of anticoagulants. 

Research perspectives
Randomized clinical trials examining the timing of EGD in NVUGIB will be difficult to conduct. Thus, the data of our study can shed some light on this clinically important subject. Additionally, we identified numerous other factors such as—Male sex, Hispanic or Asian race, Medicaid insurance, age > 50, and those with more numerous comorbidities, all of which may help predict patients at high risk for adverse hospital outcomes in NVUGIB. 
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Figure Legends
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Figure 1 Pie chart illustrating the performance and timing of esophagogastroduodenoscopy in patients hospitalized with non-variceal upper gastrointestinal bleeding relative to admission. EGD: Esophagogastroduodenoscopy.
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Figure 2 Various etiologies of non-variceal upper gastrointestinal bleeding in the study sample.
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Figure 3 Hospital mortality and intensive care unit admissions among patients who underwent esophagogastroduodenoscopy (EGD) for non-variceal upper gastrointestinal bleeding as a function of time to EGD. A: < 24 h versus > 24 h of admission; B: At all time strata. aP < 0.001. ICU: Intensive care unit.
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Figure 4 Hospital length of stay among patients who underwent esophagogastroduodenoscopy (EGD) for non-variceal upper gastrointestinal bleeding as a function of time to EGD. A: < 24 h versus > 24 h of admission; B: At all time strata. aP < 0.001. LOS: Length of stay.
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Figure 5 Hospital charges among patients who underwent esophagogastroduodenoscopy (EGD) for non-variceal upper gastrointestinal bleeding as a function of time to EGD. A: < 24 h versus > 24 h of admission; B: At all time strata. aP < 0.001.
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Figure 6 Home discharge (as opposed to discharge to a rehabilitation facility) among patients who underwent esophagogastroduodenoscopy (EGD) for non-variceal upper gastrointestinal bleeding as a function of time to EGD. A: < 24 h versus > 24 h of admission; B: At all time strata. aP < 0.001.



Table 1 Patient, hospital, and clinical characteristics of all admissions for non-variceal upper gastrointestinal bleeding 
	Variable
	Number (%) or mean ± SD

	Mean age
	66.10 yr ± 16.45 yr

	Age group
	

	18 to 49 yr
	199875 (18.5)

	50 years or more
	882641 (81.5)

	Sex 
	

	Female 
	544506 (50.3)

	Male
	538010 (49.7)

	Race
	

	White 
	692345 (69.6)

	Black 
	145949 (14.7)

	Hispanic 
	95736 (9.6)

	Asian/pacific islander
	26569 (2.7)

	Native American
	7082 (0.7)

	Other 
	26982 (2.7)

	Payment method/insurance type
	

	Medicare 
	653964 (62.2)

	Medicaid 
	118107 (11.2)

	Private insurance
	213404 (20.3)

	Self-pay
	59962 (5.7)

	Other insurance
	5932 (0.6)

	Hospital location
	

	Urban
	288087 (81.8)

	Rural 
	63972 (18.2)	

	Hospital teaching status
	

	Non-teaching hospital
	334 (80.1)

	Teaching hospital
	83 (19.9)

	Hospital bed size
	

	Small
	188 (45.1)

	Medium
	105 (25.2)

	Large
	124 (29.7)

	Comorbidities
	

	None
	12361 (1.1)

	One
	45456 (4.2)

	Two
	61930 (5.7)

	Three
	84763 (7.8)

	Four or more
	878006 (81.1)


[bookmark: _Hlk120275189]

Table 2 Demographic/Ethno-racial predictors of hospitalization outcomes 
	Factor
	Mortality
	LOS
	Discharge home
	ICU admission

	Gender
	
	
	
	

	Male (vs female)
	aOR: 1.32, 95%CI: (1.26-1.38)a
	aOR: -0.25, 95%CI: (-0.30-0.19)a
	aOR: 1.22, 95%CI: (1.19-1.24)a
	aOR: 1.36, 95%CI: (1.32-1.40)a

	Ethnicity
	
	
	
	

	Black (vs White)
	aOR: 0.95, 95%CI: (0.89-1.01)
	aOR: 1.13, 95%CI: (1.05-1.21)a
	aOR: 0.96, 95%CI: (0.93-0.98)a
	aOR: 1.04, 95%CI: (0.99-1.09)

	Hispanic (vs White)
	aOR: 1.15, 95%CI: (1.07-1.24)a
	aOR: 0.62, 95%CI: (0.53-0.72)a
	aOR: 1.29, 95%CI: (1.24-1.35)a
	aOR: 1.10, 95%CI: (1.05-1.16)a

	Asian (vs White)
	aOR: 1.30, 95%CI: (1.15-1.46)a
	aOR: 0.84, 95%CI: (0.67-1.01)
	aOR: 1.21, 95%CI: (1.13-1.30)a
	aOR: 1.28, 95%CI: (1.18-1.40)a

	CCI
	
	
	
	

	4 vs 0
	aOR: 4.71, 95%CI: (3.02 -7.35)a
	aOR: 2.82, 95%CI: (2.57–3.07)a
	aOR: 0.32, 95%CI: (0.26-0.38)a
	aOR: 5.35, 95%CI: (4.00-7.14)a


aP = 0.001. aOR: Adjusted odds ratio; CCI: Charlson comorbidity index; CI: Confidence interval; ICU: Intensive care unit; LOS: Length of stay.
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