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Background: Hospitals serving a disproportionate 
share of racial/ethnic minorities have been shown to 
have poorer quality outcomes. It is unknown whether 
efficiencies in inpatient care, measured by length of 
stay (LOS), differ based on the proportion patients 
served by a hospital who are minorities.

Objective: To examine the association between the 
racial/ethnic diversity of a hospital’s patients and dis-
parities in LOS.

Design: Retrospective cross-sectional study.

Participants: One million five hundred forty-six thou-
sand nine hundred fifty-five admissions using the 2017 
New York State Inpatient Database from the Healthcare 
Cost and Utilization Project.

Main Measure: Differences in mean adjusted LOS 
(ALOS) between White and Black, Hispanic, and 
Other (Asian, Pacific Islander, Native American, and 
Other) admissions by Racial/Ethnic Diversity Index 
(proportion of non-White patients admitted to total 
patients admitted to that same hospital) in quintiles 
(Q1 to Q5), stratified by discharge destination. Mean 
LOS was adjusted for patient demographic, clini-
cal, and admission characteristics and for individual 
intercepts for each hospital.

Key Results: In both unadjusted and adjusted analysis, 
Black-White and Other-White mean LOS differences 
were smallest in the most diverse hospitals (Black-
White: unadjusted, −0.07 days [−0.1 to −0.04], and 
adjusted, 0.16 days [95% CI: 0.16 to 0.16]; Other-
White: unadjusted, −0.74 days [95% CI: −0.77 to 
−0.71], and adjusted, 0.01 days [95% CI: 0.01 to 0.02]). 
For Hispanic patients, in unadjusted analysis, the 
mean LOS difference was greatest in the most diverse 
hospitals (−0.92 days, 95% CI: −0.95 to −0.89) but after 
adjustment, this was no longer the case. Similar pat-
terns across all racial/ethnic groups were observed 
after analyses were stratified by discharge destination.

Conclusion: Mean adjusted LOS differences between 
White and Black patients, and White and patients of 
Other race was smallest in most diverse hospitals, but 
not differences between Hispanic and White patients. 
These findings may reflect specific structural factors 
which affect racial/ethnic differences in patient LOS.

DOI: 10.1007/s11606-021-07239-w 
© Society of General Internal Medicine 2021

INTRODUCTION

Length of stay (LOS)—as the time from a patient’s 
admission to discharge—is used as a management tool 
to understand operational aspects of patient treatment in 
hospital, and the resources required for safe discharge.1 To 
ensure operational viability against high bed occupancy 
rates,2 hospitals have found the need to actively manage LOS 
not only for the financial well-being of their systems, but also 
because of the increasing evidence linking adverse health 
outcomes associated to emergency department boarding,3 
ambulance diversion to manage occupancy issues,4 and 
delays in discharge.5 Reflecting its important role, the Center 
of Medicare and Medicaid Service’s (CMS) added LOS as 
a risk-adjusted quality metric to the Physician Value-Based 
Payment Modifier (PVBPM) Program in 2017.

Using an adjustment method to account for patient’s age, 
disease severity, and diagnosis, hospital-based physicians 
are subject to potential penalties in the PVBPM if a patient’s 
observed LOS exceeded the risk-adjusted LOS. However, 
there is growing evidence that race/ethnicity6,7 and 
socioeconomic  status8,9 may play a role in a patient’s LOS, 
although mechanisms remain unclear.

One important, yet unstudied, factor may involve the 
racial/ethnic composition of hospitals. In studies examining 
30- and 90-day mortality rates of acute myocardial 
infarction, heart failure, and pneumonia, hospitals with a 
disproportionate share of Black patients have been shown 
to have a 9–11% increased risk of mortality, compared to 
hospitals with smaller shares of Black patients.10,11 These 
differences may be attributable to underlying characteristics 
of hospitals such as safety-net status. However, there is 
increasing recognition that structural inequities may play 
an important role in creating adverse health outcomes 
for historically disenfranchised minority groups through 
discrimination, and segregation.12 In this study, we analyzed 
a comprehensive state-wide admissions-level dataset to 
explore the association between racial/ethnic hospital 
composition and racial/ethnic differences in LOS.
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METHODS

Data Sources and Study Cohort

We created an analytical file of all-payer inpatient discharges 
using the 2017 New York State Inpatient Database from 
the Healthcare Cost and Utilization project, created by the 
Agency of Healthcare Research and Quality. Using the 
Centers for Medicare and Medicaid Services Diagnosis-
Related Group (DRG) listing as guide, we categorized DRGs 
by whether they are more likely to managed on a medical or 
surgical ward, excluding obstetric, pediatric, and psychiatric 
diagnoses using the CMS categorization of DRGs as either 
medical or surgical.13

We excluded from the study cohort individuals under 
the age of 18 years, those who died during their inpatient 
stay, patients admitted to non-acute care hospitals (e.g., 
psychiatric hospitals) or critical access hospitals (because 
of their federally mandated LOS requirements),14 admissions 
who were not likely to be admitted to a medical or surgical 
ward based on our categorization, and patients admitted to 
hospitals who admitted only White patients or non-White 
patients (because there would prevent in-hospital racial/
ethnic comparisons).

Furthermore, the degree of missingness within important 
covariates in our analytical file was examined. There was no 
missingness observed in the race/ethnicity data. Additional 
analyses to detect patterns across hospitals by racial/ethnic 
were undertaken, and these results are summarized in the 
exclusion cascade in the Supplement. Our final analytical 
cohort consisted of 1,546,955 admissions.

Racial/Ethnic Diversity Index

We created the Racial/Ethnic Diversity Index (RDI) to 
identify each hospital’s racial/ethnic patient population. 
The RDI was calculated by dividing the number of unique 
adult non-White (Black, Hispanic, and Other [Asian, Pacific 
Islander, Native American, and Other]) patients admitted by 
the number of all unique adult patients admitted in that same 
hospital. As the RDI of a hospital increased, the number 
of non-White admissions increased as a proportion of total 
admissions during the 2017 calendar year. Observations 
were then segmented into quintiles of RDI.

Study Outcome

Our primary outcome was the difference in mean 
adjusted LOS (ALOS) between White and Black, 
Hispanic, and patients admitted of Other race/ethnicity 
across RDI quintiles. A secondary analysis stratified 
this outcome by discharge destination (home vs non-
home destinations [i.e., acute rehabilitation, skilled 
nursing facilities, long-term acute care hospitals]). We 

stratified by admissions discharged to home vs non-home 
destinations because discharge to non-home destinations 
may be related to LOS if admissions decondition during 
their hospitalization, and require rehabilitation to regain 
premorbid function,15 and because potential penalties 
apply for hospitals discharging patients to post-acute 
care subject to the CMS Post-Acute-Care Transfer 
Policy.16

Modeling Strategy

We operationalized an evidence-based conceptual model 
depicting the factors affecting patient LOS to model the 
mean ALOS by RDI quintile. This conceptual framework, 
described elsewhere,13 highlights how patient demographic 
characteristics such as age, sex, race/ethnicity, and 
their condition (both diagnoses and severity), as well as 
admission-related characteristics such as time of day of 
admission and type of admission (i.e., elective vs non-
elective), hospital characteristics, and discharge disposition 
all influence patient LOS.

In line with the same modeling strategy used in previ-
ous work,17,18 we modeled LOS in days and hours using 
multivariate generalized linear models, treating LOS as a 
gamma-distributed dependent variable because of its non-
negative, right-skewed distribution.17 Our model’s exposure 
was race/ethnicity (using White as the reference group). 
Control covariates of the adjustment model included the 
following admission-level characteristics: age, sex, median 
household income by patient zip code (in quartiles), and 
health insurance status (Medicare, Medicaid, private insur-
ance, self-pay, no charge, other), the number of chronic dis-
eases, and Elixhauser-related mortality score.19 In addition, 
the model incorporated separate intercepts for each DRG 
and each hospital to account for differences between DRGs, 
and allow within-hospital comparisons (i.e., hospital fixed 
effects and DRG fixed effects).20 Variables were checked 
for multicollinearity using variation inflation factors in a 
stepwise fashion. Standard errors were clustered at the level 
of the hospital.

Statistical Analysis

First, across RDI quintiles, we summarized continuous 
variables with means and standard deviations, or medians 
and interquartile ranges (IQRs) where appropriate, and 
categorical variables with percentages.

Then, we calculated the mean observed LOS overall, and 
then stratified by discharge destination for each RDI quintile. 
Following this, we calculated the mean ALOS differences 
by race/ethnicity using the modeling strategy previously 
described. A two-sided α of 0.05 was used throughout. 
Analysis was performed in STATA (Version 16) and R 
(version 3.5.2).
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This research was approved by the institutional review 
board of the author’s institution.

Sensitivity Analyses

A sensitivity analysis was performed. This analysis 
included patients who died during their hospital stay, 
and employed same modeling strategy as the primary 
analysis.

RESULTS

Baseline Characteristics

Our cohort consisted of 1,546,955 discharges (Table 1). 
As hospitals’ patient population became more diverse, the 
proportion of Medicaid-insured admissions increased (RDI 
quintile 1 [Q1]: 12.5% to Q5: 40.6%), the mean number 
of chronic conditions decreased (Q1: 7.2 to Q5: 6.1), the 
proportion of elective admissions also declined (Q1: 24.0% 

Table 1  Characteristics of Hospital Admissions in New York State in 2017 by Racial/Diversity Index (RDI) Quintile. RDI Calculated as 
the Proportion of Unique Non-White Patients to Total Unique Patients Over 18 Years Old Admitted to the Same Hospital

1 Percentages rounded to nearest 0.1%
2 Other includes Asian or Pacific Islander, Native American, or Other
3 Medicare insurance includes Medicare Fee-for-service (FFS) and Medicare Advantage Plans
4 Medicaid insurance includes Medicaid FFS and Medicaid HMO plans
5 Self-pay refers to direct, other source, or indigent payment
6 No charge refers to payment is hospital’s responsibility
7 Other insurance includes Workers Compensation, Civilian Health and Medical Program of the Uniformed Services (CHAMPUS), and Other
8 Medical ward admissions defined by DRG using methodology described in: Ghosh AK et al. Racial/ethnic and socioeconomic variations in hos-
pital length of stay: A state-based analysis. Medicine (Baltimore). 2021 May 21;100(19):e25976. doi: 10.1097/MD.0000000000025976. PMID: 
34011086; PMCID: PMC8137046.

RDI quintile

1 (least diverse) 2 3 4 5 (most diverse)

Admissions, n 309,706 329,332 299,004 307,707 305,200
Age in years, mean (sd) 65.7 (17.4) 62.8 (18.3) 64.0 (18.4) 62.7 (18.7) 58.8 (18.3)
Female, % 52.2 50.8 50.8 50.8 48.5
Quartile of median income by patient ZIP code, %1

  Quartile 1 (less wealthy) 13.4 13.5 14.0 19.0 51.7
  Quartile 2 34.6 20.8 15.3 18.8 19.7
  Quartile 3 24.5 27.3 24.2 28.6 16.8
  Quartile 4 (wealthier) 27.5 38.4 46.5 33.6 11.8
Race/ethnicity, %1

  White 90.5 79.1 63.6 38.4 11.2
  Black 4.3 10.8 15.8 17.2 37.9
  Hispanic 2.2 4.5 10.3 14.5 26.2
   Other2 3.0 5.5 10.4 29.9 24.7
Chronic conditions, mean (sd) 7.2 (4.0) 7.1 (4.0) 6.5 (3.9) 6.5 (4.0) 6.1 (3.8)
Elixhauser-related morality score, mean (sd) 5.1 (9.5) 5.3 (9.6) 4.8 (9.3) 5.4 (9.5) 4.0 (9.0)
Insurance type, %1

   Medicare3 60.9 54.9 54.5 51.5 42.0
   Medicaid4 12.5 15.2 17.6 22.0 40.6
  Private insurance 23.8 26.4 25.4 24.0 13.3
  Self-pay5 1.0 1.1 1.1 1.4 2.8
  No  charge6 0.1 0.1 0.1 0.1 0.3
   Other7 1.8 2.4 1.3 1 1.1
Elective admission, % 24.0 19.8 19.4 17.5 8.9
Weekend admission, % 19.4 19.9 19.9 19.6 22.3
Length of stay in days, median (IQR) 3 (2–6) 4 (2–6) 4 (2–7) 4 (2–7) 3 (2–6)
Non-home discharge destination, % 24.1 21.6 20.0 20.5 17.7
Admissions to medical ward8, % 73.3 74.3 74 75.8 84.3
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to Q5: 8.9%), and the proportion of non-home discharges 
increased (Q1: 24.1% to Q5: 17.7%).

The racial/ethnic mix of hospitals in Q1 was 90.5% White, 
4.3% Black, 2.2% Hispanic, and 3.0% Other. In Q2, this 
shifted to 79.1% White, 10.8% Black, 4.5% Hispanic, and 
5.5% Other; the racial/ethnic mix in Q3 was 63.6% White, 
15.8% Black, 10.3% Hispanic, and 10.4% Other. In Q4, this 
became 38.4% White, 17.2% Black, 14.5% Hispanic, and 
29.2% Other, and in hospitals with the most diverse patient 
populations (Q5) the racial/ethnic mix was 11.2% White, 
37.9% Black, 26.2% Hispanic, and 24.7% Other.

Unadjusted Analysis

Results from the unadjusted analysis are reported in 
Table 2. As hospitals’ patient populations become more 
diverse, overall mean observed LOS differences between 
Black and White patients, and Hispanic and White patients, 
declined (Black-White Q1: 0.68 days [95% CI: 0.58 to 0.79] 
to Q5: −0.07 days [−0.1 to −0.04; Hispanic-White Q1: 
−0.17 days [95% CI: −0.33 to 0] to Q5: −0.92 days [−0.95 
to −0.89]), but not between Other and White patients. How-
ever, across all racial/ethnic groups, the smallest overall 
mean LOS difference compared to White patients was 
observed in RDI quintile 5, which represented the most 
diverse hospitals. When stratified by discharge destina-
tion, this finding—that the smallest mean LOS difference 
compared to White was observed in RDI Q5—persists 
across all race/ethnic groups only for patients discharged 
home (Black-White: 0.09 days, 95% CI: 0.07 to 0.12; 

Hispanic-White: −0.39 days, 95% CI: −0.42 to 0.37; and 
Other-White: −0.4 days, 9% CI: −0.42 to −0.38), but not 
for those discharged to non-home destinations.

Adjusted Analysis

In adjusted analysis (Table 3), the consistent declines in 
Black-White and Hispanic-White mean ALOS differences 
are no longer seen when compared to the unadjusted 
analysis. For Black and Other patients, the greatest overall 
mean ALOS differences are seen consistently in the most 
diverse hospitals (RDI quintile 5): Black-White 0.16 days, 
95% CI: 0.16 to 0.16, and Other-White, 0.01 days, 95% CI: 
0.01 to 0.02, and similar findings are noted in stratified 
analysis by discharge destination. However, for Hispanic 
patients compared to White patients, this is not the case 
with the smallest mean ALOS difference noted in quintile 4 
overall (mean ALOS difference: −0.07 days; 95% CI: −0.12 
to −0.02) and by discharge destination (discharge home: 
−0.06 days; 95% CI: −0.08 to −0.05; discharge to non-home 
destination: −0.09 days; 95% CI: −0.14 to −0.04).

Sensitivity Analysis

In the sensitivity analyses which included patients who 
died during their hospital stay, estimates are largely 
consistently with those from the primary analyses 
(Supplement).

Table 2  Observed Racial/Ethnic Differences in Mean Length of Stay (with 95% Confidence Intervals) Differences Segmented by Racial/
Ethnic Diversity Index (RDI) Quintile, New York, 2017. RDI Calculated as the Proportion of Unique Non-White Patients to Total Unique 

Patients Over 18 Years Old Admitted to the Same Hospital

1 Home discharge is admitted patient discharged home with or without home services
2 Non-home discharge is admitted patient discharged to either skilled nursing facility, long-term nursing home, long-term acute care hospital
3 Other includes patients of Asian or Pacific Islander, Native American, or Other race

RDI quintile

1 (least diverse) 2 3 4 5 (most diverse)

Overall mean LOS differences (vs White), days
  Black 0.68 (0.58 to 0.79) 0.55 (0.48 to 0.61) 0.42 (0.37 to 0.46) 0.28 (0.25 to 0.31) −0.07 (−0.1 to −0.04)
  Hispanic −0.17 (−0.33 to 0) −0.16 (−0.25 to −0.08) −0.35 (−0.78 to −0.30) −0.54 (−0.56 to −0.51) −0.92 (−0.95 to −0.89)
   Other3 0.08 (−.04 to 0.2) 0.16 (0.07 to 0.24) 0.02 (0.07 to 0.37) 0.09 (0.08 to 0.1) −0.74 (−0.77 to −0.71)
Mean LOS, home discharge1 (vs White), days
  Black 0.7 (0.6 to 0.8) 0.56 (0.51 to 0.61) 0.5 (0.45 to 0.53) 0.3 (0.3 to 0.33) 0.09 (0.07 to 0.12)
  Hispanic −0.05 (−0.19 to 0.1) 0.25 (0.16 to 0.32) 0.01 (−0.04 to 0.04) −0.22 (−0.23 to −0.19) −0.39 (−0.42 to −0.37)
   Other4 0.15 (0.02 to 0.27) 0.22 (0.14 to 0.29) 0.19 (0.13 to 0.22) 0.09 (0.09 to 0.11) −0.4 (−0.42 to −0.38)
Mean LOS, non−home discharge2 (vs White), days
  Black 1.38 (1 to 1.76) 1.84 (1.56 to 2.12) 1.87 (1.67 to 2.09) 1.24 (1.13 to 1.35) 1.68 (1.72 to 1.62)
  Hispanic 0.72 (−0.01 to 1.45) 0.19 (−0.21 to 0.59) 1.9 (1.45 to 2.36) 0.58 (0.41 to 0.76) 1.07 (1.03 to 1.09)
   Other3 0.46 (0.07 to 0.86) 1.2 (0.82 to 1.58) 1.47 (1.17 to 1.78) 1.26 (1.2 to 1.32) 0.01 (−0.03 to 0.04)
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DISCUSSION

In this study of the association between in-hospital patient 
diversity and racial/ethnic differences in adjusted LOS, we 
found that compared to White patients, mean LOS differ-
ences across all minority groups were smallest in the most 
diverse hospitals. However, after adjusting for demographic, 
clinical, admission-related, and hospital-related factors, these 
findings remained true for Black-White and Other-White, but 
not Hispanic-White mean ALOS differences.

To our knowledge, this is the first study to examine the 
relationship between racial/ethnic inpatient composition and 
LOS in an all-payer state-wide inpatient dataset. In general, 
despite the importance of LOS as a measure for hospital 
operational efficiency, racial/ethnic differences in LOS have 
not been well-studied. The few that have studied racial/
ethnic differences demonstrate notable racial/ethnic LOS 
differences in various surgical procedures, 7,21,22 and across 
various different diagnoses.13,18 Meaningful managerial 
attempts to shorten LOS through operational efficiencies 
typically yield an improvement of 0.3–0.7 days on average,23 
and hospitalists (i.e., physicians who work exclusively in the 
inpatient setting) yield LOS improvements of 0.69 days.24 
Our findings show that unadjusted racial/ethnic differences 
in LOS may equal or even exceed these improvements, 
although after adjustment, racial/ethnic disparities in LOS 
exist but are attenuated.

Adjusting for factors which influence LOS had an impor-
tant effect on racial/ethnic differences in mean LOS. We 

observed that the declines in Black-White and Hispanic-
White differences in mean LOS disappeared, and that dis-
parities in LOS persisted, although inconsistently in the 
most diverse hospitals. The nature of our study design—to 
compare the unadjusted to adjusted differences in mean 
LOS—aimed to explain the variation in the observed mean 
LOS differences using a modeling strategy which removed 
the confounding influence of various demographic, clini-
cal, admission, and hospital-related factors. However, we 
were not able to control for several other important vari-
ables, which are known to influence patient LOS, and may 
explain the differences observed in the adjusted analysis. 
These include individual-level social factors such as mari-
tal  status25 and the patient’s social network,26 or hospital-
related factors including care coordination strategies and 
workflows,27 which may hasten a more speedy discharge 
from hospital. Importantly, among the factors which we 
were unable to control for, which may explain between-hos-
pital differences adjusted LOS, include those which may be 
structurally determined by historical and political forces not 
captured in the SID dataset. These include residential seg-
regation, redlining, and racial/ethnically discriminating fac-
tors.12 Nonetheless, that racial/ethnic differences in mean 
ALOS persist may suggest that these social forces continue 
to play a role both directly and indirectly in the manage-
ment of minority patients in the hospitalized setting. Future 
research is required to explore this more rigorously.

Table 3  Adjusted Racial/Ethnic Differences in Mean Length of Stay (ALOS) Differences (with 95% Confidence Intervals) Segmented by 
Racial/Ethnic Diversity Index (RDI) Quintile, New York, 2017. RDI Calculated as the Proportion of Unique Non-White Patients to Total 

Unique Patients Over 18 Years Old Admitted to the Same Hospital. Adjusted LOS Modeled Using a Generalized Linear Model with 
Gamma-Distributed Dependent Variable, and Controlled for Age, Sex, Race/Ethnicity, Number of Chronic Conditions, Elixhauser-Related 

Mortality Score, Elective vs Non-elective Admission, Whether Patient was Admitted on the Weekend, Whether Patient was Admitted to 
a Medical or Surgical Ward, Insurance Type, and Individual Intercept for Each Hospital and Each Diagnosis-Related Group. Standard 

Errors Were Clustered at the Hospital Level

1 Home discharge is admitted patient discharged home with or without home services
2 Non-home discharge is admitted patient discharged to either skilled nursing facility, long-term nursing home, long-term acute care hospital
3 Other includes patients of Asian or Pacific Islander, Native American, or Other race

RDI Quintile

1 (least diverse) 2 3 4 5 (most diverse)

Overall mean ALOS differences (vs White), days
  Black 0.29 (0.24 to 0.35) 0.26 (0.25 to 0.27) 0.34 (0.32 to 0.37) 0.22 (0.19 to 0.25) 0.16 (0.16 to 0.16)
  Hispanic 0.11 (0.03 to 0.2) 0.1 (0.04 to 0.15) 0.19 (0.19 to 0.21) −0.07 (−0.12 to −0.02) −0.06 (−0.06 to −0.04)
   Other3 0.16 (0.06 to 0.26) 0.11 (0.07 to 0.16) 0.19 (0.18 to 0.2) 0.12 (0.09 to 0.15) 0.01 (0.01 to 0.02)
Mean ALOS differences, home discharge1 (vs White), days
  Black 0.27 (0.23 to 0.31) 0.23 (0.22 to 0.24) 0.31 (0.28 to 0.34) 0.19 (0.2 to 0.19) 0.14 (0.15 to 0.13)
  Hispanic 0.11 (0.04 to 0.18) 0.09 (0.04 to 0.14) 0.18 (0.15 to 0.21) −0.06 (−0.08 to −0.05) −0.05 (−0.05 to −0.04)
   Other3 0.15 (0.07 to 0.23) 0.1 (0.06 to 0.14) 0.17 (0.17 to 0.18) 0.1 (0.1 to 0.11) 0.01 (−0.01 to 0.03)
Mean ALOS differences, non-home discharge2 (vs White), days
  Black 0.36 (0.3 to 0.42) 0.34 (0.31 to 0.36) 0.45 (0.42 to 0.46) 0.28 (0.23 to 0.34) 0.22 (0.2 to 0.24)
  Hispanic 0.14 (0.08 to 0.2) 0.15 (0.06 to 0.2) 0.26 (0.23 to 0.27) −0.09 (−0.14 to −0.04) −0.07 (−0.07 to −0.07)
   Other3 0.2 (0.12 to 0.28) 0.15 (0.11 to 0.19) 0.25 (0.22 to 0.27) 0.15 (0.11 to 0.2) 0.02 (0.02 to 0.02)
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This study has four limitations. First, we used admissions-
level data from New York State alone, and the results may not 
be generalizable to other states with high degrees of racially 
segregated populations. Nonetheless, New York represents a 
large, diverse state with a population of almost 20 million with 
large rural population.28 Second, our conceptual framework 
lacks a detailed understanding of the pre-hospitalization factors 
which are likely to influence LOS, factors which may relate 
to socio-political, economic, and historical undercurrents 
which structurally predispose minority groups to worse health 
outcomes. Given this conceptual framework is a summation 
of the prevailing literature on length of stay, this reflects a 
dearth of evidence focused on the social factors that influence 
LOS. Third, our development of the RDI is yet to be validated 
in the HCUP dataset, and with other datasets. By analyzing 
hospital patient diversity in this way, we presumed the factors 
influencing racial/ethnic differences in aALOS between White 
and Black, Hispanic and patients of Other race/ethnicity 
patients were the same. However, this is unlikely to be the case. 
Fourth, the closest measure of socioeconomic status available 
was median income by patient zip code, in quartiles. This was 
likely to be inadequate to reflect the nuance of socioeconomic 
forces which influence health and health-related outcomes 
in a myriad of ways. Lastly, in our modeling strategy, we 
employed individual intercepts for DRGs as disease controls, 
not individual diagnoses. However, while DRGs are imprecise 
tools to determine individual diagnoses, they represent 
diagnosis categories which allow a study of LOS at ward 
level. Analysis by ward type within each hospital allowed us 
to indirectly assess important ward-level effects such the role of 
discharge care coordination, and nursing care, all of which play 
important roles in the discharge process.15 Moreover, DRGs are 
the primary means of revenue generation for hospitals.

In conclusion, we found that compared to White patients, 
mean LOS differences across all minority groups was small-
est in the most diverse hospitals. However, after adjusting 
for demographic, clinical, admission-related, and hospital-
related factors, these findings remained true for Black-White 
and Other-White, but not Hispanic-White mean ALOS dif-
ferences. These findings may reflect specific structural fac-
tors which affect racial/ethnic differences in patient LOS.
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