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BACKGROUND: Interhospital transfer (IHT) is often per-
formed to provide patients with specialized care. Racial/
ethnic disparities in IHT have been suggested but are not
well-characterized.

OBJECTIVE: To evaluate the association between race/
ethnicity and IHT.

DESIGN: Cross-sectional analysis of 2016 National Inpa-
tient Sample data.

PATIENTS: Patients aged > 18 years old with common
medical diagnoses at transfer, including acute myocardial
infarction, congestive heart failure, arrhythmia, stroke,
sepsis, pneumonia, and gastrointestinal bleed.

MAIN MEASURES: We performed a series of logistic re-
gression models to estimate adjusted odds of transfer by
race/ethnicity controlling for patient demographics, clin-
ical variables, and hospital characteristics and to identify
potential mediators. In secondary analyses, we estimated
adjusted odds of transfer among patients at community
hospitals (those more likely to transfer patients) and per-
formed subgroup analyses by region and primary medical
diagnosis.

KEY RESULTS: Of 5,774,175 weighted hospital admis-
sions, 199,015 (4.5%) underwent IHT, including 4.7% of
White patients, compared with 3.9% of Black patients and
3.8% of Hispanic patients. Black (OR 0.83, 95% CI 0.78-
0.89) and Hispanic (OR 0.81, 95% CI 0.75-0.87) patients
had lower crude odds of transfer compared with White
patients, but this became non-significant after adjusting
for hospital-level characteristics. In secondary analyses
among patients hospitalized at community hospitals, His-
panic patients had lower adjusted odds of transfer (aOR
0.89, 95% CI 0.79-0.98). Disparities in IHT by race/
ethnicity varied by region and medical diagnosis.
CONCLUSIONS: Black and Hispanic patients had lower
odds of IHT, largely explained by a higher likelihood of
being hospitalized at urban teaching hospitals. Racial/
ethnic disparities in transfer were demonstrated at com-
munity hospitals, in certain geographic regions and
among patients with specific diseases.
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INTRODUCTION

Interhospital transfer (IHT) of patients is a common occur-
rence in modern health care. Medicare data suggests that 1.5%
of patients,' including 45% of patients presenting with acute
myocardial infarction, are transferred to a different hospitalz’ 3
and that approximately 9% of all hospital admissions to ter-
tiary care hospitals originated from another facility.* The
potential benefits of IHT include improved access to necessary
specialized care, “second opinions,” and increased patient
satisfaction.”” Although the Emergency Medical Treatment
and Active Labor Act (EMTALA) stipulates that patients
should be transferred to (and must be accepted by) referral
hospitals if they require specialized care not available at the
original institution or when “medical benefits outweigh risks,”
it offers few concrete guidelines on when this process should
be initiated. This lack of specific guidance on decision to
transfer leaves IHT vulnerable to influence by non-clinical
factors such as biases (implicit or explicit) by race/ethnicity,
sex, insurance status, or other factors.

There is a robust body of evidence exposing health-
care disparities and inequities by race and ethnicity in
the USA,* ? across a range of metrics (outcomes, ac-
cess, quality, satisfaction)’ and specialties.'®!” Whether
racial and ethnic disparities in IHT contribute to gaps in
healthcare access is less well studied. Prior IHT re-
search,” * '*2% including registry-based studies explor-
ing factors associated with IHT," * ?* has suggested
influence of non-clinical factors, including race/ethnicity,
on transfer practices. The most robust body of evidence
derives from the cardiology literature,® ' 20 23 26 jp
which minority patients have been shown to be less
likely to be transferred to hospitals with revasculariza-
tion capabilities. However, disparities by race and eth-
nicity in IHT for other common medical diagnoses have
not been well-characterized.
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For this study, we sought to determine if there are disparities
by race/ethnicity in patients undergoing IHT for common
primary medical diagnoses using nationally representative
data.

METHODS
Data and Study Population

We performed a cross-sectional analysis of 2016 data from the
National Inpatient Sample (NIS). This data set developed by
the Agency for Health Care Research and Quality’s Health
Care Utilization Project (HCUP) is the largest publicly avail-
able all-payer inpatient healthcare database in the USA.*°

Our cohort included all adult hospitalizations (> 18 years
old) with acute myocardial infarction (AMI), congestive heart
failure (CHF), arrhythmia, stroke, sepsis, pneumonia, and
gastrointestinal bleeding (GIB). These diagnoses have been
previously demonstrated to be the most common diagnoses
during IHT.! Diagnoses were identified using the HCUP
clinical classification software program, which groups diag-
noses based on International Classification of Diseases, 10th
edition (ICD-10) codes.*' The Brigham and Women’s Hospi-
tal institutional review board approved this study.

Outcomes, Predictors, and Covariates

The primary outcome of interest was transfer to another acute
care facility as designated in the NIS dataset (“transfer out”).
The primary predictor was race/ethnicity, a categorical vari-
able defined in NIS as White, Black, Hispanic, Asian or
Pacific Islander, Native American, and Other. If race and
ethnicity are reported separately in state-level data that is
compiled in NIS, ethnicity takes precedence.’® We report here
on the comparative results of Black and Hispanic race/
ethnicity categories (compared with White) as we decided a
priori to focus on these traditionally underserved racial/ethnic
groups. We use the term disparity throughout to refer generi-
cally to differences in healthcare metrics between population
subgroups.*

Covariates used for multivariable adjustment included both
patient-level and hospital-level characteristics. Selection of
covariates was based on prior literature on factors known to
influence IHT," * 2" % including other studies using
NIS.2" 2% Ppatient-level characteristics included age, sex,
primary insurance (Medicare, Medicaid, private, self-pay, no
insurance), median income of zip code by quartile, medical
complexity based on All Patients Refined Diagnosis Related
Groups (APR-DRG)-based risk of mortality,** and Elixhauser
comorbidity index®’; hospital-level characteristics included
index hospital’s location/teaching status (urban teaching, ur-
ban non-teaching, rural), ownership (public, private non-prof-
it, private for-profit), region (Northeast, Midwest, South,
West), and size (small, medium, or large as categorized based
on number of hospital beds, location/teaching status, and

geographic region).*® Of note, hospitals’ location and teaching
status is a combined variable within NIS; rural hospitals are
not split by teaching status because rural teaching hospitals are
considered “rare.””®” Teaching hospitals are defined as those
that have one or more Accreditation Council of Graduate
Medical Education—approved residency programs, are mem-
bers of the Council of Teaching Hospitals, or have a ratio of
full-time equivalent residents to hospital beds greater than
0.25.%

We hypothesized a priori that several indicators of
socioeconomic status, including primary insurance and
median income of zip code, could mediate the associa-
tion between race/ethnicity and likelihood of transfer
(e.g., Black/Hispanic patients are more likely to be
lower income and/or uninsured, and uninsured patients
could be less likely to be transferred). Therefore, we
considered these potential mediator variables as influ-
encing the association between race/ethnicity and IHT
and accounted for this in our analyses.

Statistical Analysis

All analyses were carried out using V.9.4 SAS statistical
software (Cary, NC, USA). Complex survey procedures were
used using HCUP-defined strata, clusters, and weights.

We used descriptive statistics to characterize the co-
hort. Rao-Scott chi-square testing was used to compare
categorical variables by race/ethnicity; analysis of vari-
ance testing was used to compare continuous variables
by race/ethnicity.

For our primary analysis, we first performed univariable
logistic regression to calculate the unadjusted odds of [HT
by race/ethnicity. We then performed a series of successive
multivariable logistic regression models to estimate the
association between race/ethnicity and IHT adjusting for
covariates and accounting for potential mediators: first, we
adjusted for all patient-level characteristics excluding po-
tential mediator variables (primary insurance and median
income of zip code); second, we added hospital-level char-
acteristics to the model; lastly, we added the potential
mediator variables to the model. Using the final multivar-
iable model, which included all patient and hospital char-
acteristics, we evaluated the independent association be-
tween each of the included variables and IHT.

Since most transfers originate from non-teaching hospitals,'
we performed secondary analysis where we limited our anal-
yses to patients hospitalized in rural and urban non-teaching
hospitals. These hospitals are heretofore referred to as “com-
munity hospitals.” Within this cohort, we performed multivar-
iable regression models to obtain the adjusted odds of transfer
by race/ethnicity overall and stratified by region (given known
regional variation in transfer practices') and stratified by diag-
nosis (to account for differential transfer practices and
outcomes by diagnosisl’ 38, adjusting for all other patient
and hospital characteristics.
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We performed a sensitivity analysis using 2012 data from
the NIS to estimate if the associations demonstrated in the
primary analysis were stable across years.

For all regression models, as all covariates included in the
models had missing value rates of 3.8% or less, we excluded
observations with missing values. We considered a priori hy-
potheses significant at a two-sided p value < 0.05. In subgroup
analyses, we used a Bonferroni correction of the p value to
account for multiple comparisons. As we tested 22 hypotheses,
we rejected the null hypothesis for two-sided p value of 0.0023
(i.e., 0.05 + 22). As IHT rates were low, we considered calcu-
lated odds ratios to be reasonable estimations of rate ratios.

RESULTS

Of the included 5,774,175 weighted individual admissions in
the cohort, 71.9% were White, 13.8% Black, and 8.5% His-
panic; 3.8% had missing race data (Table 1). Among admis-
sions without missing data on transfer status (99.9% of the
cohort), 199,015 (4.5%) underwent transfer to another acute
care facility.

There were several notable differences in transfer rates and
patient- and hospital-level characteristics by race/ethnicity
(Table 1). 4.7% of White patients underwent IHT, compared
with 3.9% of Black patients and 3.8% of Hispanic patients.
Notably, 7.5% of White patients had Medicaid for primary

Table 1 Rates of Transfer and Patient-/Hospital-Level Characteristics by Race/Ethnicity

Characteristic®"

White (1 = 3,996,836)

Black (n =769,265) Hispanic (n =473,049)

Transferred, n (%)
Disease, n (%)
AMI
CHF
Arrhythmia
CVA
Sepsis
Pneumonia
GIB
Patient-level
Female sex, n (%)
Age, mean (SD)
Insurance, n (%)
Medicare
Medicaid
Private
Self-pay
No charge
Zip median income, n (%)
$1-42,999
$43,000-53,999
$54,000-70,999
>$71,000
APR-DRG mortality risk, n (%)
Minor
Moderate
Major
Extreme
Elixhauser comorbidity index, mean (SD)
Index hospital-level
Location/teaching status, n (%)
Urban teaching
Urban non-teaching
Rural
Ownership, n (%)
Public
Private non-profit
Private for-profit
Bedsize, n (%)
Small
Medium
Large
Region, n (%)
Northeast
Midwest
South
West

142,270 (4.7)

462,950 (11.6)
531,304 (13.3)
543,885 (13.6)
418,810 (10.5)
1,270,714 (31.8)
522,714 (13.1)
246,640 (6.2)

1,944,358 (48.7)
69.9 (.04)

2,783,327 (69.7)
299,755 (7.5)
717,999 (18.0)
99,115 (2.5)
7540 (0.2)

1,052,353 (26.8)
1,094,054 (27.8)
991,635 (25.2)
792,655 (20.2)

713,714 (17.9)
1,135,844 (28.4)
1,316,984 (33.0)
830,295 (20.8)
7.3 (0.04)

2,299,759 (57.5)
1,187,328 (29.7)
509,749 (12.8)

392,433 (9.8)
3,056,454 (76.5)
547,949 (13.7)

799,909 (20.0)
1,182,087 (29.6)
2,014,840 (50.4)

772,365 (19.3)
983,765 (24.6)
1,560,637 (39.0)
680,069 (17.0)

23,300 (3.9)

70,215 (9.1)
151,705 (19.7)
69,955 (9.1)
103,405 (13.4)
239,040 (31.1)
83,795 (10.9)
51,150 (6.6)

391,930 (51.0)
62.3 (.10)

427,085 (55.6)
145,660 (19.0)
131,845 (17.2)
38,770 (5.0)
3850 (0.5)

414,555 (55.0)
155,980 (20.7)
114,110 (15.1)
69,550 (9.2)

154,025 (20.0)
222,895 (29.0)
244,040 (31.7)
148,305 (19.3)
7.4 (0.06)

556,570 (72.4)
162,070 (21.1)
50,625 (6.6)

100,650 (13.1)
548,940 (71.4)
119,675 (15.6)

131,310 (17.1)
227,845 (29.6)
410,110 (53.3)

125,195 (16.3)
149,855 (19.5)
419,800 (54.6)
74,415 (9.7)

14,985 (3.8)

50,085 (10.7)
60,895 (12.9)
44,785 (9.5)
51,005 (10.8)
179,280 (37.9)
54,175 (11.5)
32,060 (6.8)

224,715 (47.5)
63.3 (21)

240,620 (50.9)
104,930 (22.2)
82,635 (17.5)
32,470 (6.9)
3150 (0.7)

190,810 (41.2)
114,375 (24.7)
96,440 (20.8)
60,980 (13.2)

105,000 (22.2)
135,055 (28.5)
139,930 (29.6)
93,065 (19.7)
6.9 (0.07)

311,225 (65.8)
146,210 (30.9)
15,615 (3.3)

63,950 (13.5)
284,955 (60.2)
124,145 (26.2)

80,715 (17.1)
149,200 (31.5)
243,135 (51.4)

69,815 (14.8)
31,740 (6.7)
183,405 (38.8)
188,090 (39.8)

Includes patients without missing transfer data (99.9% of cohort). Weighted frequencies reported. Rates for “other” (2.4%) and “unknown” (3.8%)

race not reported
*Columns may not add to 100% due to missing data

:fD;‘/ﬁ’erences by race/ethnicity were statistically significant at p< 0.001 for all characteristics
Hospital bedsize designation dependent on location/teaching status and geographic region®®
AMI, acute myocardial infarction; APR-DRG, All Patients Refined Diagnosis Related Groups; CHF, congestive heart failure; CVA, cerebrovascular

accident; GIB, gastrointestinal bleeding
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insurance compared with 19.0% of Black patients and 22.2%
of Hispanic patients. Nearly half of Black and Hispanic
patients lived in zip codes whose median income was in the
lowest quartile compared with 26.8% of White patients.
72.4% of Black patients and 65.8% of Hispanic patients were
initially hospitalized in urban teaching hospitals compared
with 57.5% of White patients.

In unadjusted analyses, compared with White patients,
both Black (OR 0.83, 95% CI 0.78-0.89) and Hispanic
(OR 0.81, 95% CI 0.75-0.87) patients had lower odds
of IHT (Table 2). These associations persisted after
adjusting for patient-level characteristics but excluding
potential mediators. However, after adding hospital-level
characteristics to the model, the associations became
non-significant (Black: aOR 1.01, 95% CI 0.96-1.07;
Hispanic: aOR 0.95, 95% CI 0.89-1.02, compared with
White), with similar results observed after also including
potential mediators in the last model.

In the full regression model including all covariates, we also
noted that female sex was associated with significantly lower
adjusted odds of IHT compared with men (aOR 0.79, 95% CI
0.78-0.81) (Table 3). Additionally, we found that, compared
with patients with private insurance, patients with Medicaid
(aOR 0.81, 95% CI 0.78-0.85) and self-pay (aOR 0.74, 95%
CI 0.69-0.80) or no insurance (aOR 0.59, 95% CI 0.46-0.78)
had lower adjusted odds of IHT. Compared with patients at the
highest quartile of median income of zip code, those in the
lower quartiles had lower adjusted odds of transfer.

In secondary analyses among patients hospitalized at com-
munity hospitals, Hispanic patients had 11% lower adjusted
odds of transfer compared with White patients (aOR 0.89,
95% C10.79-0.98; p = 0.033), while there were no significant
differences in odds of transfer for Black compared with White
patients (Table 4). Within this secondary analysis cohort, upon
stratification by region, Black patients hospitalized in the
Midwest had statistically significant lower adjusted odds of
transfer compared with White patients (aOR 0.73, 95% CI
0.61-0.88; p=0.0014). Upon stratification by disease, Black
patients with primary diagnosis of CHF had significantly
lower adjusted odds of transfer compared with White patients
(aOR 0.70, 95% CI 0.61-0.80; p <0.0001), and Hispanic
patients with GIB had significantly lower adjusted odds of

transfer compared with White patients (aOR 0.59, 95% CI
0.44-0.80; p =0.0006).

Our sensitivity analysis using the 2012 NIS data demon-
strated similar results for the primary analysis.

DISCUSSION

In this nationally representative study of the association be-
tween race/ethnicity and IHT for patients hospitalized with
common medical diagnoses, we found that Black and Hispan-
ic patients had lower odds of transfer, primarily explained by
differences in location of original hospitalization (i.e., Black
and Hispanic patients were disproportionally initially hospi-
talized at urban teaching hospitals). Upon examination of the
subset of patients hospitalized at community hospitals, and
adjusting for other patient and hospital characteristics, Hispan-
ic ethnicity remained significantly associated with lower odds
of transfer. Among these patients, we observed differential
adjusted odds of transfer by race within certain regions of
the country and among patients with select primary diagnoses.
We also found that women and “underinsured” patients (i.e.,
those with Medicaid or no insurance, compared with Medi-
care) had significantly lower adjusted odds of transfer. Though
prior studies have demonstrated racial/ethnic disparities in
various forms of access to medical care,® ° this study is among
the first to evaluate racial/ethnic disparities in hospital transfer
among patients with primary medical diagnoses with the high-
est frequency of transfer.! Collectively, our results demon-
strate a nuanced view of potential racial/ethnic disparities
within THT.

Although our crude results demonstrated significantly low-
er [HT rates among Black and Hispanic patients, these differ-
ences largely disappeared once adjusting for hospital charac-
teristics. Our findings suggest that IHT practices are predom-
inantly influenced by hospital characteristics and that racial/
ethnic differences in transfer rates are largely explained by the
fact that Black and Hispanic patients are more likely than
White patients to initially present to urban teaching hospitals
known to have lower rates of transfer." ® This explanation
does not fully account for the persistent disparities observed
among Hispanic patients hospitalized at community hospitals,

Table 2 Crude and Adjusted Odds of Transfer for Black and Hispanic Patients Compared with White Patients

Crude Patient-level adjustment,

excluding mediators™

Patient-/hospital-level adjustment,
excluding mediators™

Patient-/hospital-level
adjustment, all variables

Race/ethnicity* OR (95% CI) aOR (95% CI)
Black 0.83 (0.78-0.89)" 0.82 (0.77-0.88) "
Hispanic 0.81 (0.75-0.87)" 0.80 (0.74-0.87) "

aOR (95% CI)
1.01 (0.96-1.07)
0.95 (0.89-1.02)

aOR (95% CI)
1.05 (0.99-1.13)
1.00 (0.93-1.08)

*Reference category = White

tPatient—level characteristics include age, sex, primary insurance, zip code median income, APR-DRG mortality risk, and Elixhauser comorbidity index

*Potential mediator variables include insurance and zip code median income

SHospital-level characteristics include location/teaching status, ownership, bedsize, and region

h<0.001

aOR, adjusted odds ratio; APR-DRG, All Patients Refined Diagnosis Related Groups; CI, confidence interval;, OR, odds ratio
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Table 3 Adjusted Odds of Transfer After Adjustment for Patient-/Hospital-Level Characteristics
Characteristics aOR (95% CI)* p value
Patient-level
Race/ethnicity
White Ref
Black 1.05 (0.99-1.13) 0.39
Hispanic 1.00 (0.93-1.08) 0.93
Female 0.79 (0.78-0.81) <0.001
Age, per additional year 0.99 <0.001
Insurance
Private Ref
Medicare 0.90 (0.87-0.94)
Medicaid 0.81 (0.78-0.85) <0.001
Self-pay 0.74 (0.69-0.80) <0.001
No insurance 0.60 (0.46-0.78) <0.001
Zip code median income
$1-42,999 0.81 (0.75-0.86) <0.001
$43,000-53,999 0.88 (0.83-0.94) <0.001
$54,000-70,999 0.91 (0.86-0.97) 0.0024
>$71,000 Ref
Elixhauser comorbidity index, per unit increase 0.99 <0.001
APR-DRG mortality risk
Minor Ref
Moderate 1.32 (1.27-1.36) <0.001
Major 1.86 (1.79-1.93) <0.001
Extreme 2.96 (2.82-3.10) <0.001
Index hospital-level
Location/teaching status
Urban teaching Ref
Urban non-teaching 2.18 (2.03-2.35) <0.001
Rural 4.81 (4.45-5.20) <0.001
Ownership
Public Ref
Non-profit 0.85 (0.78-0.92) <0.001
For-profit 0.91 (0.83-1.01) 0.074
Bedsize
Small Ref
Medium 0.62 (0.58-0.66) <0.001
Large 0.34 (0.31-0.36) <0.001
Region
Northeast Ref
Midwest 0.63 (0.58-0.69) <0.001
South 0.56 (0.51-0.62) <0.001
West 0.65 (0.59-0.71) <0.001
*Adjusted for all patient-/hospital-level characteristics
aOR, adjusted odds ratio; APR-DRG, All Patients Refined Diagnosis Related Groups, CI, confidence interval
Table 4 Adjusted Odds of Transfer from Community Hospitals for Black and Hispanic Patients in Subgroup Analyses
Black Hispanic
Subgroups aOR (95% CI) p value aOR (95% CI) p value
All patients 0.97 (0.92-1.04) 0.41 0.89 (0.79-0.98) 0.033*
Region*
Northeast 0.91 (0.74-1.12) 036 0.80 (0.58-1.09) 0.16
Midwest 0.73 (0.61-0.88) 0.0014* 0.78 (0.61-0.99) 0.041
South 0.98 (0.89-1.08) 0.67 0.80 (0.66-0.98) 0.034
West 1.32 (1.09-1.60) 0.0048 1.11 (0.95-1.31) 0.19
Disease’
AMI 1.13 (0.98-1.31) 011 | 1.20 (0.97-1.47) 0.086
CHF 0.70 (0.61-0.80) <0.001* 0.75 (0.62-0.91) 0.0032
Arrhythmia 1.15 (0.97-1.37) 0.087 0.73 (0.57-0.94) 0.016
CVA 1.15 (0.97-1.36) 0.11 0.93 (0.75-1.15) 0.49
Sepsis 0.96 (0.86-1.07) 0.43 0.83 (0.72-0.96) 0.012
Pneumonia 0.84 (0.71-1.00) 0.045 0.91 (0.73-1.15) 044
GIB 0.98 (0.79-1.21) 0.86 0.59 (0.44-0.80) 0.0010%

Reference category = White

*Reported odds ratios adjusted for all patient-level characteristics and index hospital bedsize and ownership

"Reported odds ratios adjusted for all patient-level characteristics and index hospital bedsize, region, and ownership
?Denotes statistical significance at p value < 0.05 for all patients and < 0.0023 for subgroup analyses
AMI, acute myocardial infarction; aOR, adjusted odds ratio;, CHF, congestive heart failure; CI, confidence interval; CVA, cerebrovascular accident;

GIB, gastrointestinal bleeding
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i.e., at hospitals more likely to transfer patients.' Though much
of the limited existing literature on IHT and race/ethnicity is
focused on Black versus White patients, other studies have
also demonstrated lower transfer rates among Hispanic
patients for select conditions that often require transfer to
receive specialty care.”* *> 3% *° Our findings therefore high-
light that such disparities likely persist among a broader pop-
ulation of Hispanic patients with the medical conditions in-
cluded in this study.

Among patients admitted to community hospitals, our
results additionally suggest disparity in transfer by race/
ethnicity within select regions in the country, and among
patients with select diagnoses. These findings were discovered
in our subgroup analyses and therefore should be considered
exploratory. Regional variations in IHT practices have been
previously described," '® %° but it is unclear why such varia-
tions would confer racial/ethnic disparities in transfer. Limited
existing literature on disease-specific IHT is primarily focused
on IHT of patients with AMI, largely demonstrating that Black
patients who initially present to hospitals without revascular-
ization capabilities are less likely to be transferred to hospitals
with revascularization capabilities.”” ** 2° There is also sug-
gestion of lower transfer rates for Black and Hispanic patients
hospitalized with sepsis>> and for Hispanic patients with select
conditions (as described above)** 2> 3% 40 compared with
White patients. Interestingly, our results did not corroborate
the differences in transfer rates among patients hospitalized
with AMI seen in the existing literature on this topic. This may
be explained by the fact that, over time, as percutaneous
intervention (PCI) has become more widely available, not only
has need for transfer declined overall, but well-defined criteria
for who to transfer may have ameliorated previously described
disparities. It is also possible that the NIS lacks availability of
essential confounders, e.g., hospital availability of cardiac
catheterization services,3° which were adjusted for in other
evaluations. For diseases such as CHF and GIB, where there
are less established criteria for transfer than for AMI, the
decision to transfer is potentially more discretionary and there-
fore more prone to bias, which is prevalent in many other
aspects of health care.*"" **

Our results also demonstrated that patients with underinsur-
ance and patients residing in zip codes with lower median
income had lower adjusted odds of IHT, suggesting additional
disparity by socioeconomic status, which is commonly de-
scribed in other aspects of healthcare access.® > ** Several
previous studies have demonstrated that underinsurance is
associated with lower rates of transfer similar to our
results,’ 3 21 2% 26 hile others have demonstrated
underinsurance is associated with higher rates of trans-
fer,'®: 27729 3% 45732 Notably, the latter studies primarily
involve patient transfers within the emergency room rather
than for inpatients, which arguably confers disparate financial
risk to hospitals (i.e., hospitals may be incentivized to transfer
patients prior to admission to avoid being responsible for
potentially lower reimbursement rates for services

provided).?! These incentives may be effectively reversed for
patients that are already admitted to the hospital. Nevertheless,
in our study, there was little change in the association between
race/ethnicity and transfer after accounting for socioeconomic
variables in our successive analyses, making this explanation
less likely to account for the observed associations between
race/ethnicity and transfer.

Thus, based on our results, there appear to be residual racial/
ethnic disparities in IHT among select patients hospitalized at
community hospitals after accounting for differences in loca-
tion of hospitalization and socioeconomic status. While our
study cannot explain the underlying reasons driving these
observed disparities, we offer several hypotheses. One possi-
bility is that the observed disparities are due to bias among
providers that influence the decision to transfer, as has been
demonstrated in other aspects of health care.*"” ** 3 This is
also suggested by our findings that women had significantly
lower odds of transfer than men, indicating the potential
existence of gender biases in addition to those pertaining to
race/ethnicity. Second, it is possible that Black and Hispanic
patients are less likely to request transfer. Transfer is frequent-
ly initiated by patient or family member request rather than
medical necessity alone.” However, Black and Hispanic
patients may have more comfort with receiving care at familiar
hospitals,>* less comfort with requesting transfer due to mis-
trust in the healthcare system,” or less able to request transfer
due to language barriers. Third, it is possible that these results
are partially or solely reflective of unmeasured confounding,
as discussed below under Limitations. Lastly, it should be
emphasized that IHT is a complex process with many factors
that influence decision-making. Therefore, any observed dis-
parities are most likely due to the interplay of the above
possible explanations. Indeed, health inequities by race and
ethnicity are attributable to multiple factors.® 368

It should also be noted that, while this study describes
disparities in IHT by race/ethnicity, we did not examine
clinical outcomes of these patients. Existent literature suggests
that, in select patients, transfer is associated with worse clinical
outcomes including greater mortality, longer length of stay,
and greater costs.* 2% 38 Therefore, these observed disparities
may paradoxically protect the affected patient groups from
worse outcomes. Even if this is the case, it does not justify the
differential management of patients based on non-clinical
factors and points toward potential health inequities, or differ-
ences in treatment rooted in systematic racial, economic, and
social injustice.® ** Moreover, some transfers are clearly jus-
tified and associated with improved outcomes, and depriving
certain patient populations of these benefits likely has adverse
consequences.”®

This study is subject to several limitations. First, although
we used nationally representative data, administrative data is
subject to potential inaccuracies in variable coding. Coding of
race/ethnicity, Hispanic ethnicity in particular, is often fraught
with inaccuracies.>® ! Specific to the NIS data, the variable
for “race” is used for race and ethnicity designations. Thus,
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“Hispanic” patients included in this study were unable to
identify as “Black” or “White,” and therefore may consist of
a heterogenous population. Second, we were unable to ac-
count for the reason for transfer, which is not documented in
NIS. We assume that the majority of patients who undergo
IHT do so to receive necessary care unavailable at their orig-
inal hospital, but we recognize that transfer is also initiated
based on provider and/or patient preference even if the original
hospital is capable of caring for a patient’s condition.” 02 As
discussed, understanding the underlying reason for transfer
may help explain our observed findings and should be exam-
ined in future research on this topic. Third, we assume that
patients who underwent transfer to another acute care facility
received additional care at the receiving hospital, though we
cannot confirm that this occurred. Forth, the NIS dataset
includes individual hospital admissions rather than individual
patients. We were therefore unable to account for patients who
were admitted more than once during the time period of the
study, which we assume is a small proportion of included
hospitalizations. Fifth, by using a Bonferroni correction to
account for multiple comparisons in the subgroup analyses
and minimize type I error, we may have compromised power
and increased type II error. Our odds ratio estimations could
serve as effect size estimates for power calculations in future
research exploring these hypotheses. Lastly, as with any ad-
ministrative dataset, we were unable to account for unmea-
sured confounders that may have influenced our observed
associations, including factors that may justify differences in
IHT by race/ethnicity.

To conclude, we identified disparities in IHT by race/
ethnicity for common medical diagnoses. There were var-
iations in these observed disparities by geographic region
and primary diagnosis. Though there are several possible
explanations for our observed results, given the known
systemic biases that exist within our healthcare system,
these findings emphasize the need for further investigation
to clarify why such disparities exist and how they might
be reduced to ensure equitable provision of care to all
patients.
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