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Racial and ethnic disparities in the delivery of safe hospital care are long-standing
(AHRQ 2023; Gangopadhyaya 2021a, 2021b; Gangopadhyaya et al. 2023; Hasnain-
Woynia et al. 2007; Okoroh, Uribe, and Weingart 2017; Shen et al. 2016). Several studies
have documented substantial disparities in patient safety across hospitals and states
and offer a broad perspective on potential drivers of health inequities (AHRQ 2023;
Barnato et al. 2005; Dimick et al. 2013; Gangopadhyaya 2021a; Ly et al. 2010). Although
such studies shed light on geographic factors in determining access to safe hospital care
(i.e., state-level differences in hospital quality, health care policy, and access to care),
these studies typically do not hold fixed local constraints such as available public
transportation, residential proximity to high-quality hospitals, and other factors that
greatly determine which hospital patients select. Fewer studies have focused on health
inequities in localized settings such as single cities or counties, and, as a result, the
evidence on potential local drivers of inequities in health outcomes is relatively limited
(Glazer et al. 2021).

To address this gap in our understanding of drivers of patient safety disparities, this study
investigates rates of adverse safety events across hospitals in Washington, DC, from 2017 to 2020. We
examine rates of adverse safety events overall and investigate differences across three racial and ethnic
groups: white non-Hispanic (hereafter white) patients, Black non-Hispanic (hereafter Black) patients,
and Hispanic patients.



=  Across DC hospitals, Black patients experience a 37.3 percent higher incidence of adverse
safety events relative to white patients, but there were no significant differences between
Hispanic and white patients.

= There are no significant differences in rates of adverse safety events within DC hospitals
between Black and white patients. In other words, Black and white patients treated at the same
DC hospital could expect similar risks of adverse safety events.

® |nstead, Black-white disparities in patient safety in DC appear to be driven by unequal access to
the safest hospitals. About 37.7 percent of white patients in DC accessed the hospital with the
best safety record, compared with only 3.7 percent and 8.4 percent of Black and Hispanic
patients, respectively.

= About two-thirds (66.9 percent) of white patients accessed the three hospitals with the best
safety records in DC, while less than one-third (29.9 percent) of Black patients accessed the
same three hospitals.

Examining unequal access to safe hospital care within a city presents opportunities for local
policymakers and stakeholders to assess how to best redirect limited resources to improve equitable
hospital care citywide. Within DC, racial residential segregation functions as a structural determinant of
health, as it produces racial and ethnic differences in access to safe hospitals, yielding disparate patient
safety outcomes. Therefore, reducing racial disparities in patient safety within DC requires increased
funding and support for all hospitals to emulate the patient care practices of better-resourced, safer
hospitals.

Hospital and Insurance Factors in Patient Safety
Disparities

Safe hospital care is a core pillar of quality care; hospitals seeking to deliver high-quality care must
endeavor to minimize adverse safety events, also called “never-events” because they are preventable
(Mitchell 2008). Notably, adverse safety events should not be influenced by patients’ underlying health
conditions before admission or by demographic characteristics. Instead, such events represent
avoidable ilinesses or injuries acquired during a hospital stay. An example of an adverse safety event is a
patient contracting sepsis after an otherwise routine and successful surgery.

In this section, we review both hospital and insurer factors that contribute to racial and ethnic
disparities in patient safety. Factors that contribute to disparities in safe hospital care can be
categorized into two types: across-hospital factors (i.e., factors that affect which hospitals patients use)
and within-hospital factors (factors that affect the type of care received in hospitals).

Racially segregated neighborhoods are a product of long-standing plans, policies, and practices that
have systematically denied equal opportunity to disadvantaged populations (Greene, Turner, and
Gourevitch 2017). Several studies have found that disparities in health care are related to individuals’
race and ethnicity and their communities’ racial and ethnic composition (e.g., Gaskin et al. 2012b; Lin et
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al. 2023). Race-based residential segregation maintains unequal neighborhoods, with high-quality
providers more likely to be in areas with more privileged groups (Steil and Arcaya 2023). Conversely, for
disadvantaged communities, residential segregation and differential access to neighborhood amenities
become across-hospital factors that can impose barriers to high-quality hospitals, contributing to
disparities in adverse safety events (Chandra, Kakani, and Sacarny 2020; Roux et al. 2001).
Gangopadhyaya (2021a) used discharge records across 26 states in 2017 and found that Black patients
were significantly less likely to be admitted to the safest hospitals relative to white patients.

Within-hospital factors, such as provider discrimination based on a patient’s racial and ethnic
background, gender, and insurance coverage, may influence differences in the quality of care delivered
to distinct patient groups admitted to the same hospital. Gangopadhyaya (2021b) found that Black
hospital patients have significantly higher rates of adverse safety events relative to white patients, even
when admitted to the same hospital. Previous studies have also found that discriminatory practices
among providers, physicians, and nurses help widen the gap in safe hospital care (Mateo and Williams
2020; Nong et al. 2020; Smedley, Stith, and Nelson 2003). The systematic separation of provider teams
within hospital systems may also result in patients not receiving equal care, attention, and resources
(Hollingsworth et al. 2021).

Moreover, insurers reimburse hospital services at different rates, with private insurers paying
higher rates than Medicare and Medicaid (Seldon 2020). Differences in payment rates can incentivize
hospitals to deliver differential care to patients based on payer type, especially if providing safe, high-
quality care is more costly (Smedley Stith, and Nelson 2003). Indeed, Medicaid patients have higher
rates of adverse safety events and worse patient safety outcomes than privately insured patients
(Gangopadhyaya 2024; Spencer, Gaskin, and Roberts. 2013). Because Black and Hispanic patients are
underrepresented by private insurance and overrepresented by Medicaid, insurance type may
represent a major mechanism through which racial and ethnic disparities in patient safety emerge.

DC Health and Neighborhood Characteristics

Overall, DC health outcomes are similar to national averages. As of 2019, life expectancy at birth in DC
is 78.0 years compared with 78.8 years nationally, and 13.5 percent of adult DC residents self-report
poor or fair health versus 11.2 percent nationally (Arias et al. 2022; Government of the District of
Columbia 2022; Kochanek, Xu, and Arias 2020).1 Uninsured rates, however, are lower in DC (3.5
percent) relative to the national estimates (10.9 percent) (Tolbert, Drake, and Damico 2023).2 This is
attributable to relatively high employer coverage and Medicaid eligibility for low-income adults in DC:
nondisabled adults in households earning income at or below 215 percent of the federal poverty level
are eligible for Medicaid, and the income limits are higher for parents and pregnant women. These
income limits are much higher than most states that opted to expand Medicaid to low-income adults
under the Affordable Care Act.®

However, when separating health outcomes in DC by race, Black people have substantially worse
outcomes relative to white people. The difference in Black-white life expectancy in DC has widened in
recent years relative to the rest of the country (Roberts, Reither, and Lim 2020). In 2019, rates of
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diabetes were eight times higher, and rates of high blood pressure were two times higher for Black
residents than for white residents (Government of the District of Columbia 2022).* However,
nationally, rates of diabetes were 1.7 times higher, and rates of high blood pressure were 1.4 times
higher for Black residents compared with white residents (Sekkarie et al. 2024). In 2018, infant
mortality was nearly five times higher for Black than for white infants in DC, while infant mortality was
over two times higher for Black relative to white infants nationally (Ely and Driscoll 2020).

Within DC, exclusionary practices and policies have created and sustained racially segregated
neighborhoods along with disparate racial and ethnic health and economic outcomes (e.g., life
expectancy, infant mortality, education, employment, income) (Asch and Musgrove 2017; Kijakazi et al.
2016; King, Morenoff, and House 2011; King et al. 2022). DC is divided into eight municipal units known
as wards. Relative to majority-white wards, majority-Black wards have lower property values and gaps
in resources that support health and well-being. In 2019, the median household income in majority-
white Ward 3 was $128,670, but only $35,245 in majority-Black Ward 8.° Similarly, 3.1 percent of
residents in Ward 3 lived below the federal poverty level compared with 43.0 percent of residents in
Ward 8.¢ In 2020, only three full-service grocery stores were available for the combined 161,503
residents in majority Black Wards 7 and 8, while Ward 3 had 16 full-service grocery stores for its 84,869
residents.” Additionally, the closure of two major hospitals and specialty care services lines between
2019 and 2023 in majority Black Wards 5 and 8 restricted access to convenient and timely care (King et
al. 2022).

Data

To investigate differences in the delivery of safe hospital care within DC, we acquired complete hospital
discharge records from the state inpatient databases processed by the Agency for Healthcare Research
and Quality (AHRQ) for its Healthcare Cost and Utilization Project. We examined DC discharge records
from 2017 to 2020. These data represent the universe of patient discharge records for DC and include
information on patient age, sex, racial and ethnic background, insurer type, diagnostic condition, and
procedure codes.

AHRQ patient safety indicators (PSls) are clinically validated measures of injuries or illnesses
patients acquire unrelated to the primary diagnoses that initiated their hospital admission (Romano et
al. 2009). Using AHRQ-developed software (version 2022) to track PSls, we identified discharge
records reporting at least 1 of 11 adverse safety events. Therefore, the adverse safety events measured
by PSls represent events all hospitals should seek to minimize.

Our primary measure of patient safety is the overall rate of adverse safety events, which indicates
the likelihood of at least 1 of the 11 events occurring. We categorized these 11 measures as either
general or surgical adverse safety events (table 1). The rate of general adverse safety events indicates
the presence of at least 1 of 4 general adverse safety events—those most patients are at risk for in
hospital settings. The rate of surgical adverse safety events indicates the presence of at least 1 of 7
surgery-related adverse safety events, those occurring during or shortly after surgical procedures.
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TABLE 1
Selected Patient Safety Indicators, by Category

General

Pressure ulcer
latrogenic pneumothorax
Central venous catheter-related bloodstream infection
In-hospital fall-associated fracture
Surgical

Postoperative hemorrhage or hematoma

Postoperative acute kidney injury requiring dialysis
Postoperative respiratory failure

Perioperative pulmonary embolism or deep vein thrombosis
Postoperative sepsis

Postoperative wound dehiscence

Abdominopelvic accidental puncture or laceration

Source: Agency for Healthcare Research and Quality, State Inpatient Databases for DC, 2017-20, https://hcup-
us.ahrq.gov/db/state/siddbdocumentation.jsp.

Notes: The 11 measures selected are used by the Centers for Medicare and Medicaid Services in evaluating the Hospital-
Acquired Condition Reduction Program. For more information on calculating patient safety indicators, see “Patient Safety
Indicator Measures,” AHRQ, https://qualityindicators.ahrg.gov/measures/psi_resources.

We applied several sample restrictions to our analysis. We restricted the patient sample to DC
adult residents and excluded all patients under age 19 because PSls are measured only for adult
patients. We also removed discharges from two of nine DC hospitals. For one hospital, the Healthcare
Cost and Utilization Project erroneously reported the race and ethnicity of all patients as Hispanic.
Another hospital with approximately 120 discharges annually was excluded after we restricted our
sample to hospitals with at least 600 discharges of adults during the sample period. Removing both
hospitals led to the removal of 17,643 discharges, representing about 9.05 percent of all adult
discharges reported in DC during this period. Additionally, to ensure that zip code-level measures were
reliable and to better determine the relationship between access to safe care and zip code contextual
factors, such as racial and ethnic composition and income, we restricted zip codes in our sample to those
with at least 400 discharges from 2017-20 (i.e., zip codes that had approximately 100 discharges
annually). This decision led to the removal of 2,053 discharges, representing about 1 percent of all adult
discharges in DC over this period.

Methods

To assess variation in access to safe hospitals within DC, we conducted our analyses on three levels: zip
code-level discharges, patient-level discharges, and hospital-level discharges. At the zip code level, we
assessed whether racial or ethnic composition is associated with the quality of care received by patients
residing in DC zip codes. We construct zip code measures of average median income and racial and
ethnic population shares from zip code tabulation areas of the 2016-20 five-year American Community
Survey.
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Our patient-level analysis focused on racial and ethnic disparities in patient safety while examining
disparities by insurer type. In our assessment of racial and ethnic disparities, we defined white patients
as the comparison group and compared differences in rates of adverse safety events between Black and
white patients, as well as between Hispanic and white patients. In our assessment of payer disparities,
we defined patients whose primary payer was private insurance as the comparison group and compared
differences in rates of adverse safety events between Medicaid-insured and privately insured patients,
as well as between Medicare-insured and privately insured patients.

For each hospital in this study, we calculated the unadjusted rate of adverse safety events and the
share of racial and ethnic groups using each hospital to analyze hospital access and quality. We
examined unadjusted overall differences in adverse patient safety events, but we recognize that some
patient populations may differ in ways that affect susceptibility to adverse safety events (e.g., patients
with complex needs may have longer hospital stays, which increase exposure to adverse events).
Therefore, we also assessed differences after adjusting for patient age and gender, indicators for
primary payer type (in racial and ethnic disparities analyses), and indicators for patient racial and ethnic
background (in insurance disparities analyses). Several of these controls could drive underlying
disparities in access to safer hospitals, and controlling for them could underreport total disparities.

Limitations

This study has several limitations. First, there is the potential for misclassification of patients’ race and
ethnicity. We classify patients’ race and ethnicity based on information directly reported in the hospital
discharge records; however, the source and quality of this information can be inconsistent and
inaccurate (Hasnain-Wynia and Baker 2006). Although comparisons between patients’ race and
ethnicity reported in discharge data and self-reported census data indicate high match rates between
86 and 90 percent (Zingmond et al. 2015), we recognize the potential for misclassification of patient
race and ethnicity in our analysis when we do not use self-reported race and ethnicity data.

Second, although PSls are clinically validated measures of patient safety, certain patient groups may
be more likely to experience an adverse safety event than others in ways not controlled for in our
regression estimates. For example, underlying medical conditions unrelated to primary diagnosis may
influence the likelihood or severity of adverse safety events. Patients with complex conditions could
undergo more procedures and longer hospital stays, both of which could place one at higher risk of
exposure to adverse safety events (Slonim et al. 2007).

Finally, we do not observe hospitalizations in Maryland or Virginia among patients who reside in
DC. If the DC patients who use hospitals in these other states are systematically different from all other
DC patients, this could affect some of our findings.

Results

We begin our analysis by presenting evidence on the geographic distribution of racial and ethnic groups
by DC zip code and then by calculating the rate of adverse safety events for patients in these zip codes.
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Demographic Characteristics of DC Zip Codes

Table 2 displays rates of adverse safety events, discharges, shares of racial and ethnic groups, and
average median household income for each observed DC zip code. Figures 1 and 2 show maps of DC zip
codes by quartiles of racial and ethnic composition and rates of adverse safety events.

TABLE 2
Washington, DC, Zip Codes by Patient and Demographic Characteristics, 2017-20

Rate of Percent

adverse Non- Non- Average

Zip safety Hispanic Hispanic median

code events Discharges Population white Black Hispanic income
20001 4.12 14,075 47,022 41.2 39.0 9.2 $89,852
20002 3.81 20,748 65,893 40.9 46.6 6.8 $73,716
20003 2.68 7,091 31,933 598 27.1 6.4 $99,639
20005 543 2,944 12,965 54.0 16.9 171 $73,063

20007 1.95 4,094 27,079 74.2 5.0 10.7 $102,663
20008 3.58 5,021 29,633 70.3 8.2 124 $91,720
20009 3.07 10,732 52,428 59.5 174 13.9 $89,718
20010 2.97 9,754 34,472 37.9 24.3 29.2 $72,212
20011 3.03 22,787 68,837 15.7 55.7 23.5 $61,377
20012 5.96 4,028 16,881 22.6 550 17.7 $75,047

20015 2.46 3,255 16,147 71.6 8.2 114 $127,137

20016 2.25 5773 34,473 72.1 6.7 9.5 $116,925
20017 3.86 6,476 20,676 26.2 59.1 8.2 $64,848
20018 3.65 8,768 20,399 11.9 75.1 8.5 $52,274
20019 4.00 26,491 63,394 1.2 934 3.4 $34,630
20020 4.39 20,960 56,670 3.0 90.6 3.5 $33,924
20024 3.51 4,275 13,771 45.2 40.1 6.9 $63,695
20032 4.16 13,935 42,499 7.5 85.7 3.9 $32,659
20036 0 714 5,629 755 3.7 8.8 $70,740
20037 2.61 3,071 14,857 65.9 6.7 12.0 $68,131

Sources: Discharge data come from Agency for Healthcare Research and Quality, State Inpatient Databases for DC, 2017-20,
https://hcup-us.ahrg.gov/db/state/siddbdocumentation.jsp. Zip code demographic characteristics come from the American
Community Survey's five-year zip code tabulation area estimates, 2016-20.

Notes: Rate of adverse safety events is calculated per 1,000 at-risk discharges.

As seenin figure 1, DC exhibits stark geographic divisions by race and ethnicity. Zip codes that have
the largest white population shares are in Northwest DC, while zip codes with the largest Black
population shares are in Northeast and Southeast DC (i.e., in figure 1, panel a, the population of Quartile
4 zip codes is 68.7 percent to 77.8 percent white, and in figure 1, panel b, the population of Quartile 4
zip codes is 55.0 percent to 93.4 percent Black). Zip codes with the largest Hispanic population shares
are in northern DC (i.e., in figure 1, panel c, the population of Quartile 4 zip codes is 12.4 percent to 29.2
percent Hispanic). However, the geographic pattern for Hispanic residents is weaker than that of white
and Black residents.
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FIGURE 1
Washington, DC, Zip Codes by Racial and Ethnic Composition, 2017-20
Percentage of population
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Quartiles
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URBAN INSTITUTE

Source: American Community Survey five-year zip code tabulation area estimates, 2017-20.
Notes: Quartiles of racial and ethnic population shares are calculated at the zip code level.

Figure 2 shows that patient safety reflects patterns of racial segregation within DC, with
predominantly white zip codes in Northwest DC having lower rates of adverse safety events (i.e., with
Quartile 1 having 0-2.6 adverse safety events per 1,000 discharges) and predominantly Black zip codes
in Northeast and Southeast DC having higher rates (i.e., with Quartile 4 having 4.1-6.0 adverse safety
events per 1,000 discharges). Because geographic variation in adverse safety events mirrors racial and
ethnic segregation within DC, our analysis primarily focuses on racial and ethnic disparities in patient
safety, particularly differences between Black and white patients.
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FIGURE 2
Washington, DC, Zip Codes by Rate of Adverse Hospital Safety Events, 2017-20

Quartiles

Nodata O 2.6 35 4.1 6

URBAN INSTITUTE

Source: Agency for Healthcare Research and Quality, State Inpatient Databases for DC, 2017-20, https://hcup-
us.ahrq.gov/db/state/siddbdocumentation.jsp.
Notes: Rates of adverse safety events are calculated per 1,000 at-risk discharges.

Health and Safety Outcomes of DC Patients and Residents

Table 3 examines the demographic characteristics of adult residents and hospitalized patients across
DC by three major racial and ethnic groups: white, Black, and Hispanic adults. These three groups
account for 92.1 percent of the adult DC population. Hospitalized adults are not representative of the
total adult population within DC. Black hospitalized patients account for the largest share of
hospitalized adults at 71.3 percent while representing only 44.1 percent of the adult resident
population. Conversely, white hospitalized patients are underrepresented in the patient population at
18.4 percent while making up 36.9 percent of the adult population.

Relative to the total adult population, the hospitalized adult population includes fewer privately
insured patients than those enrolled in Medicaid and Medicare. An estimated 71.2 percent of adult
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residents are privately insured, while only 33.4 percent of hospitalized adults are privately insured.
Medicaid and Medicare patients account for a combined 65.1 percent of hospitalized adults and 25.1
percent of adult residents. Insurer type may also be a compounding driver of racial and ethnic
disparities in patient care, as more than half of white patients, relative to one-quarter of Black and
Hispanic patients, are privately insured.

TABLE 3
Total and Hospitalized Adult Washington, DC, Residents by Demographic Characteristics, 2017-20

Total Hospitalized Adults

adults All White Black Hispanic
Patient race/ethnicity (%)
Non-Hispanic White 36.9 184 100.0 0.0 0.0
Non-Hispanic Black 441 71.3 0.0 100.0 0.0
Hispanic 11.1 5.9 0.0 0.0 100.0
Insurer (%)
Private insurance 71.2 334 574 26.7 25.2
Medicaid 19.0 29.5 5.8 333 55.6
Medicare 6.1 35.6 35.1 38.9 16.0
Age (%)
19-44 47.6 355 445 29.6 574
45-64 20.6 320 17.9 37.3 23.3
65-84 10.9 25.9 28.1 26.8 16.0
85+ 15 6.6 9.6 6.3 3.3
Gender (%)
Male 47.3 404 37.0 420 38.1
Female 52.7 59.6 63.0 58.0 61.9
Observations 281,0712 194,992 35,034 135,515 11,175

Sources: Total adult estimates are calculated using American Community Survey one-year estimates, 2017-20. Data on
hospitalized adults (ages 19 and older) come from Agency for Healthcare Research and Quality, State Inpatient Databases for DC,
2017-20, https://hcup-us.ahrg.gov/db/state/siddbdocumentation.jsp.

Notes: Black, white, and Hispanic do not account for all races and ethnicities represented within the DC adult and hospitalized
adult populations. As a result, race and ethnicity shares do not total 100 percent. Private, Medicaid, and Medicare do not account
for all insurer types within the DC adult and hospitalized adult populations; a small percentage not shown here are uninsured or
self-pay. Insurer type is hierarchically measured for all total adult estimates. All privately insured adults who have Medicaid or
Medicare are coded as privately insured. All Medicaid enrollees with Medicare are coded as Medicaid enrollees.

Unadjusted Differences in Rates of Adverse Safety Events across DC Hospitals

Table 4 presents the unadjusted average rates of adverse safety events by total discharges and patient
characteristics. Unadjusted estimates state the total disparity, or rate of adverse safety events,
experienced by each demographic group. All rates of adverse safety events are higher for Black patients
relative to white and Hispanic patients. The rate of any adverse safety event is higher by 1.36 per 1,000
discharges for Black patients relative to white patients (i.e., 50 percent higher). There is no measurable
difference in rates of adverse safety events between Hispanic and white patients.

Rates of any adverse safety events are similar between privately insured and Medicaid patients, but
the rate of general adverse safety events for Medicaid patients is statistically different from that of
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privately insured patients. The rate of any adverse safety event is 2.26 per 1,000 discharges higher for
Medicare patients than for privately insured patients (i.e., 80.4 percent higher). Differences in adverse
safety events are significantly higher for Medicare patients than for privately insured patients for the
rates of both general adverse safety events and surgical adverse safety events.

Regarding age, rates of adverse safety events are higher for patients 45 and older and statistically
different from those of patients 19-44. Female patients have lower and statistically different rates of
adverse safety events relative to male patients.

TABLE 4
Rates of Adverse Hospital Safety Events in Washington, DC, by Patient Demographic Characteristics,
2017-20

Rate of Adverse Safety Events

All General Surgical
All discharges 3.64 0.97 2.72
Race/ethnicity
Non-Hispanic white 271 0.63 211
Non-Hispanic Black 4.07 o 1.09 * 3.05 o
Hispanic 2.33 0.81 152
Insurer
Private insurance 2.81 042 244
Medicaid 2.94 0.91 o 2.08
Medicare 5.07 o 1.53 o 3.59 o
Age
19-44 1.49 0.42 1.10
45-64 4.45 * 1.01 * 3.52 *
65-84 5.54 * 1.52 * 4.06 *
85+ 3.81 * 1.55 * 2.33 *
Gender
Male 456 1.19 3.46
Female 3.02 * 0.82 * 2.23 o

Source: Agency for Health care Research and Quality, State Inpatient Databases for DC, 2017-20, https://hcup-
us.ahrq.gov/db/state/siddbdocumentation.jsp.

Notes: Rate of adverse safety events is calculated per 1,000 at-risk discharges. White patients are the reference group for Black
and Hispanic patients. Patients who are Asian or Pacific Islander, Native American, other races or ethnicities, or patients with no
identified race or ethnicity are included in the sample, but estimates are not shown here. Privately insured patients are identified
as the reference group for Medicare and Medicaid enrollees. Uninsured patients, other insurance types, and patients with no
reported insurer type are included but not shown here. The reference group for all age groups is 19-44, and male is the reference
group for female patients. * or ** denotes whether unadjusted rates of adverse safety events are statistically different from their
corresponding reference groups for race, ethnicity, insurer, age, and gender.

*=p<0.05**=p<0.01.

Across- and Within-Hospital Differences in Rates of Adverse Safety Events

Table 5 presents the unadjusted (i.e., based on the same estimates in table 4) and adjusted differences in
rates of adverse safety events by patient racial and ethnic background and primary payer relative to the
reference group. There are two adjusted difference models: one that estimates differences between
race and ethnicity or insurance-type groups across DC hospitals and one that estimates within-hospital
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differences. Both models control for demographic characteristics, namely race, ethnicity, insurer type,
age, and gender. The within-hospital adjusted differences model also controls for hospital fixed effects,
allowing us to examine differences in the quality of care each demographic group receives within the
same hospital.

Across DC hospitals, Black patients have significantly higher rates of adverse safety events relative
to white patients. Even after we adjust for other patient characteristics, the rate of adverse safety
events across DC hospitals is higher by 1.01 per 1,000 discharges (i.e., 37.3 percent higher) for Black
patients relative to white patients. However, there is no significant difference in rates of adverse safety
events between Black and white patients within the same hospital. Rather than there being significant
differences in the quality of care received by Black and white patients within the same hospital, Black-
white disparities in patient safety are likely driven by unequal access to safer hospitals.

Table 5 indicates that there is no statistically significant difference in the quality of care received by
white and Hispanic patients with and without adjusting for patient characteristics. Additionally, the
adjusted models have no systematic differences in the quality of care being delivered to patients with
different insurer types.

TABLE 5
Unadjusted and Adjusted Differences in Rates of Adverse Hospital Safety Events in Washington, DC,
by Patient Demographic Characteristics, 2017-20

Differences in Rate of Adverse Safety Events

Adjusted,

Unadjusted Adjusted within hospital
Patient race/ethnicity
Non-Hispanic white - - -
Non-Hispanic Black 1.36 o 1.01 o 0.56
Hispanic -0.39 0.20 -0.41
Insurer
Privately insured - - -
Medicaid 0.13 -0.37 -0.76
Medicare 2.26 > 0.65 0.40

Source: Agency for Healthcare Research and Quality, State Inpatient Databases for DC, 2017-20, https://hcup-
us.ahrq.gov/db/state/siddbdocumentation.jsp.

Notes: Estimates indicate adverse safety events are per 1,000 at-risk discharges. Adjusted within-hospital differences include
hospital-fixed effects. Both unadjusted and adjusted differences control for patients who are Asian/Pacific Islander, Native
American, and other races, and patients with no identified race or ethnicity to identify white patients as the reference group. To
identify privately insured patients as the reference group for both adjusted and unadjusted differences, we control for uninsured
patients, other insurer types, and patients with no reported insurer type. Adjusted differences in rates of adverse safety events
control for age and gender.

- = reference group.

*=p<0.05**=p<0.01.
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Differences in Hospital-Level Patient Safety Indicators

Because Black-white disparities in patient safety are driven by the hospitals that patients have access
to, table 6 more closely examines hospital-level differences in the racial and ethnic composition of those
served by each hospital. We do so by ranking hospitals in DC by their overall rate of adverse safety
events. The hospital with the best safety record recorded about 1.9 adverse safety events per 1,000
discharges, while the hospital with the worst safety record recorded 4.93 adverse safety events per
1,000 discharges.

Findings further support that in DC, racial and ethnic disparities in patient safety are driven by
unequal access to safe hospitals, as 37.7 percent of white patients accessed the safest hospital, while
only 3.7 percent and 8.4 percent of Black and Hispanic patients, respectively, accessed the safest
hospital. Moreover, 66.9 percent of white patients accessed the three hospitals with the best safety
records, while only 29.9 percent of Black and 22.1 percent of Hispanic patients accessed the three
hospitals with the best safety records. In contrast, 32.5 percent of white patients used the three
hospitals with the worst safety records, while 63.4 percent and 73.2 percent of Black and Hispanic
patients accessed the three hospitals with the worst safety records, respectively.

TABLE 6
Patient Demographic Characteristics in Washington, DC, by Hospital Safety Rank, 2017-20

Hospital safety rank Rate of adverse Share of Patients (%)
(best to worst) safety events Discharges White Black Hispanic
1 1.90 21,102 37.7 3.7 84
2 2.14 2,798 1.1 1.6 0.7
3 2.73 49,054 28.1 24.6 13.0
4 2.82 10,270 0.7 6.7 4.6
5 3.87 27,101 2.9 16.7 18.1
6 4.61 67,216 14.7 394 47.0
7 4,93 17,451 14.9 7.3 8.1

Source: Agency for Healthcare Research and Quality, State Inpatient Databases for DC, 2017-20, https://hcup-
us.ahrqg.gov/db/state/siddbdocumentation.jsp.

Notes: Rates of adverse safety events are per 1,000 at-risk discharges. Hospital access is estimated by calculating the share of
each racial and ethnic group using each hospital.

Discussion

Our study of racial and ethnic differences in access to safe hospital care in DC highlights that across DC
hospitals, the rate of adverse safety events was significantly higher for Black patients relative to white
patients. However, no significant differences emerged in rates of adverse safety events within DC
hospitals. Black-white disparities in patient safety in DC are therefore driven by unequal access to the
safest hospitals as opposed to systematic differences in patient care within hospitals. This was further
supported by findings showing that approximately two-thirds of white patients accessed the three
hospitals with the best safety records, while approximately two-thirds of Black patients accessed the
three hospitals with the worst safety records. Further, when simultaneously examining racial and
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income segregation, we found that neighborhoods with increasing shares of high-income white
residents had decreasing rates of adverse safety events.

These findings are consistent with previous evidence that racial residential segregation is a fundamental
cause of racial health inequities (Link and Phelan 1995; Phelan and Link 2015; Steil and Arcaya 2023;
White, Haas, and Williams 2012; Williams 2001).8 Such segregation is the result of historical and
contemporary policies and practices (e.g., redlining, urban renewal, educational segregation) that have
concentrated health-promoting resources in white communities and have excluded nonwhite, primarily
Black, communities from equitable access. For example, differential access to high-quality hospitals by
patient race and ethnicity is a major driver of racial-ethnic disparities in unexpected newborn health
complications in New York City (Glazer et al. 2021).

Further, primarily Black neighborhoods are more likely to experience primary care shortages and
more limited access to ambulatory facilities, physicians, and surgeons (Gaskin et al. 2012a, 2012b).
Between 2019 and 2023, two major hospitals and specialty care service lines closed in majority-Black
Wards 5 and 8, restricting access to convenient and timely care (King et al. 2022). Therefore, reducing
racial disparities in patient safety within DC requires increased funding and support for low-performing
hospitals so that they can emulate the patient care practices of better-resourced, safer hospitals.

Examining patient safety disparities within a single major city represents an advance in the patient
safety literature. Whereas other studies have examined disparities in patient safety and hospital access
nationally (Gangopadhyaya 20214, b; Gangopadhyaya et al. 2023; Lin et al. 2023), our study examines
disparities within the local DC context. This study holds fixed the social and political amenities and
resources available to the DC population to examine how the distribution of these resources has
resulted in racial and economic disparities in access to safe hospital care.

Research into unequal access to safe hospital care within a city presents opportunities for local
policymakers and stakeholders to assess how to improve equitable hospital care citywide.
Understanding how structural determinants of health influence patient outcomes is necessary in
developing interventions to reduce health inequities. Although recent efforts to address racial
inequities in health care have focused primarily on interpersonal discrimination, such as implicit bias
and medical training, interventions must work to better address the determinants of hospital
segregation. Within DC, racial residential segregation functions as a structural determinant of health, as
it produces racial and ethnic differences in access to safe hospitals, yielding disparate patient safety
outcomes. Future research should expand on this work by examining how patient safety inequities
occur uniquely within additional cities.
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Notes

1“Table HStat: Respondent-Assessed Fair or Poor Health Status, by Selected Characteristics: United States,
Selected Years 1991-2019,” Centers for Disease Control and Prevention, accessed January 7, 2025.

2“Percentage of Population without Health Insurance Coverage by State: 2019 and 2021,” US Census Bureau,
September 15, 2022, https://www.census.gov/library/visualizations/interactive/population-without-health-
insurance-coverage-2019-and-2021.html.

3“Uninsured DC Residents Can Apply for Free Health Insurance,” Department of Health Care Finance,
Government of the District of Columbia, accessed January 7, 2025.

41n 2019, rates of diabetes were 2.1 percent for white residents and 17.5 percent for Black DC residents. National
rates of diabetes were 7 and 11.9 percent for white and Black adults, respectively. Rates of high blood pressure
were 18.5 percent for white residents and 41.9 percent for Black residents. Nationally, 29.4 percent of white
adults and 39.7 percent of Black adults reported high blood pressure(Government of the District of Columbia
2022). See “Diagnosed Diabetes - Race-Ethnicity, Adults Aged 18+ Years, Age-Adjusted Percentage, National,”
Center for Disease Control, accessed January 6, 2025, https://gis.cdc.gov/grasp/diabetes/diabetesatlas-
surveillance.html.

5 Average median income by DC ward according to the 2015-19 American Community Survey: Ward 1, $102,882;
Ward 2,$111,064; Ward 3, $128,670; Ward 4, $94,810; Ward 5, $71,782; Ward 6, $114,363; Ward 7, $45,318;
and Ward 8, $35,245 (Government of the District of Columbia 2022).

6 Families in poverty by DC ward according to the 2015-19 American Community Survey: Ward 1, 11.9 percent;
Ward 2, 3.1 percent; Ward 3, 1.8 percent; ; Ward 4, 6.8 percent; Ward 5, 9.9 percent; Ward 6, 8.0 percent; Ward
7,23.0 percent; and Ward 8, 29.5 percent; See “2015-2019 ACS Key Demographic Indicators,” State Data
Center, DC Office of Planning, accessed January 6, 2025.

7 Number of full-service grocery stores by DC ward in 2020: Ward 1, 10; Ward 2, 11; Ward 3, 16; Ward 4, 11; Ward
5,9; Ward 6, 14; Ward 7, 2; and Ward 8, 1. Population by DC ward in 2020: Ward 1, 91,498; Ward 2, 92,509;
Ward 3,84,869; Ward 4, 86,660; Ward 5, 90,479; Ward 6, 103,316; Ward 7, 80,951; and Ward 8, 80,552 (DC
Hunger Solutions 2021).

8 Arcaya, Mariana, and Alina Schnake-Mabhl, “Health in the Segregated City,” NYU Furman Cetner: The Dream
Revisited (blog), October 2017, https://furmancenter.org/research/iri/essay/health-in-the-segregated-city.
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