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Abstract

Objectives—This study explores racial and ethnic differences in 1) receiving tissue plasminogen 

activator (tPA) and endovascular thrombectomy (EVT) as treatment for ischemic stroke and 2) 

outcomes and quality of care after use of tPA or EVT in the US.

Materials and Methods—An observational analysis of 89,035 ischemic stroke patients from 

the 2019 National Inpatient Sample was conducted. We performed weighted logistic regressions 

between race and ethnicity and 1) tPA and EVT utilization and 2) in-hospital mortality. We also 

performed a weighted Poisson regression between race and ethnicity and length of stay (LOS) 

after tPA or EVT.

Results—Black patients had significantly lower odds of receiving tPA and EVT than White 

patients and minority populations (including but not limited to Black, Hispanic, Pacific Islander, 

Native American, and Asian) had significantly longer hospital LOS after treatment with tPA or 

EVT. We failed to find a significant difference between race/ethnicity and in-hospital mortality 

post-tPA or EVT.

Conclusions—Black ischemic stroke patients were less likely to receive tPA and EVT than 

White patients, and among patients who received tPA or EVT, minority patients had significantly 

longer hospital LOSs than White patients. While we failed to find a difference in in-hospital 

mortality, racial and ethnic disparities are still evident in the decreased usage of tPA and EVT and 

longer LOSs for minority patients. This study calls for interventions to expand the utilization of 

tPA and EVT and advance quality of care post-tPA or EVT in order to improve stroke care for 

minority patients.
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Introduction

Every year, more than 795,000 people in the United States have a stroke as reported by 

the American Heart Association (AHA) [1]. Strokes are the fifth leading cause of adult 

death in the United States and are a leading cause of long-term disability [1]. Strokes 

can occur in any population, but studies have shown that there are racial and ethnic 

discrepancies in stroke incidence and post-stroke outcomes nationally. Black and Hispanic 

patients experience a higher incidence of stroke and have strokes that occur earlier in life [2]. 

The AHA reports that Black patients have nearly a two-fold higher risk of first-time stroke 

when compared to Whites [1], and the Centers for Disease Control and Prevention reports 

that Black patients have the highest mortality rate due to strokes [3]. Black patients are also 

less likely to receive tissue plasminogen activator (tPA) [4], have higher door-to-imaging 

times [5], and are less likely to receive endovascular thrombectomy (EVT) than White 

patients [6]; all of which may contribute to the higher mortality rate post-stroke in Black 

patients.

TPA and EVT have been shown to improve functional outcomes after ischemic stroke 

[7,8,9] and are both widely accepted in guidelines for treating ischemic stroke [10,11]. 

While the national use of tPA and EVT have increased over the years, this increase in usage 

is not proportionate between races as tPA and EVT use is lower in Black populations [12]. 

In this study, we aim to continue the exploration of racial disparities in the usage of tPA and 

EVT nationally as well as to investigate outcomes in ischemic stroke patients who received 

either tPA or EVT. We hypothesize that tPA and EVT usage will be lower in Black patients 

as compared to White patients. Additionally, we hypothesize that Black patients will have 

higher in-hospital mortality and longer hospital length of stay (LOS) after being treated with 

tPA or EVT than White patients.

Methods

Data and sample

We used data from the 2019 National Inpatient Sample (NIS) collected by the Healthcare 

Cost Utilization Project (HCUP) of the Agency for Healthcare Research and Quality 

(AHRQ) for this observational analysis. The NIS data were de‐identified, and a data 

user agreement was signed before we analyzed the data. The HCUP is Health Insurance 

Portability and Accountability Act‐compliant, and therefore review by an institutional 

review board is not required. The 2019 NIS is the most recent dataset available for analyses. 

The NIS is the largest hospital discharge sample available and includes discharge records 

from all HCUP-participating hospitals covering more than 97% of the U.S. population. This 

NIS sample includes HCUP-participating community hospitals while excluding patients 

in prison hospitals, inpatient rehabilitation hospitals, and long-term acute care facilities. 

Sample weights were provided to generate nationally representative estimates.

The current study’s sample includes adults aged 18 or older with a primary diagnosis of 

ischemic stroke who received tPA or EVT. The International Classification of Diseases, 10th 
Revision, Clinical Modification (ICD-10-CM) diagnosis and procedure codes were used 
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for classification. Patients discharged with ischemic stroke were identified using principal 

diagnosis ICD-10 codes: 163.x [13].

Variable selection

Our initial analysis examined the usage of tPA and EVT in various racial and ethnic groups. 

Utilization of TPA and EVT served as the outcome variables and race and ethnicity was the 

primary predictor variable. Race and ethnicity were defined by NIS as Non-Hispanic (NH) 

White, NH Black, Hispanic, and Other which included but was not limited to Asian, Pacific 

Islanders, and Native Americans.

The procedural code ICD-10-PCS 3E03317 was used to define patients who received tPA 

[14]. The following procedural codes were used to define patients who underwent EVT: 

ICD-10-PCS 03CG3Z7, 03CG3ZZ, 03CG4Z6, 03CG4ZZ, 03CH3Z6, 03CH3Z7, 03CH3ZZ, 

03CH4Z6, 03CH4ZZ, 03CJ3Z6, 03CJ3Z7, 03CJ3ZZ, 03CJ4Z6, 03CJ4ZZ, 03CK3Z6, 

03CK3Z7, 03CK3ZZ, 03CK4Z6, 03CK4ZZ, 03CL3Z6, 03CL3Z7, 03CL3ZZ, 03CL4Z6, 

03CL4ZZ, 03CP3Z6, 03CP3Z7, 03CP3ZZ, 03CP4Z6, 03CP4ZZ, 03CQ3Z6, 03CQ3Z7, 

03CQ3ZZ, 03CQ4Z6, 03CQ4ZZ [12].

For our secondary analysis, we observed the outcomes after ischemic stroke in the patient 

subsample who received either tPA or EVT. We compared the differences in clinical 

outcomes, in-hospital mortality and length of stay (LOS), by using race and ethnicity as 

the primary predictor variable. In-hospital mortality is a binary variable with patients who 

died coded as 1 and patients who did not die coded as 0. LOS is a continuous variable that 

was defined by the NIS by subtracting the admission date from the discharge date.

Confounding variables included age, sex, neighborhood median household income [15], 

payers [16], calendar quarter of discharge [17], number of comorbidities [18], hospital’s 

location (rural or urban) [19], hospital teaching status [20.21], bed size [20,21, 22] and 

weekend discharge [23]. Age groups were divided into 18–44, 45–64, 65–74, and 75 

and older. Neighborhood median household income quartiles were defined by the 2019 

NIS income ranges: $1–24,999, $25,000–34,999, $35,000–44,999, $45,000 or more. NIS 

categorizes “payers” as Medicare, Medicaid, private insurance, self-pay, and no charge. 

The discharge quarters were categorized into four quarters: January-March, April-June, July-

September, and October-December. We used the Charlson Comorbidity Index to categorize 

the number of comorbidities into two groups: 1 comorbidity or 2 or more comorbidities. 

Hospital location is a binary variable categorized as rural or urban. Teaching status is a 

binary variable categorized as teaching and non-teaching hospital. NIS categorizes hospital 

size as small, medium, or large based on number of beds depending on hospital location, 

region, and teaching status [24]. Weekend discharge describes whether the patient was 

discharged on a weekday (Monday-Friday) or a weekend (Saturday or Sunday). Existing 

literature that establishes differences in in-hospital mortality based on patient, neighborhood, 

and hospital characteristics guided our choice of these confounding variables [25].

Statistical Analysis

We first assessed the percentage of missing values in the study sample. There was a total 

of 3,807 (4.1%) observations that contained missing values. Previous studies have suggested 
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that when an analytic sample has less than 5% missing values, performing imputations does 

not significantly reduce biases [26]. Therefore, with 4.1% missing values in our sample, we 

decided not to perform imputation but conduct the analysis in the complete sample.

In our first analysis, we examined whether there was a statistically significant difference 

in the rate of utilization of tPA and EVT in our sample (age ≥ 18 and primary diagnosis 

of ischemic stroke) for NH White, NH Black, Hispanic, and Other racial and ethnic 

groups (Asian, Pacific Islanders, Native Americans, and others), using Pearson Chi-Square 

(x2) test. We then performed weighted logistic regression to test the association between 

race and ethnicity and use of tPA and EVT, while controlling for sex, neighborhood 

median household income, payers, calendar quarter of discharge, number of comorbidities, 

hospital’s location, hospital teaching status, rural-urban status, bed size, and weekend 

discharge. The odds ratios (OR) and 95% confidence intervals (95% CI) are presented 

below.

For the second analysis, we examined the differences in-hospital mortality within our patient 

subsample who received tPA or EVT across racial and ethnic groups and tested their 

statistical significance using the x2 test. We then performed a weighted logistic regression 

to test the association between race and ethnicity and in-hospital mortality, while controlling 

for sex, neighborhood median household income, payers, calendar quarter of discharge, 

number of comorbidities, hospital’s location, hospital teaching status, rural-urban status, bed 

size, and weekend discharge. The OR and 95% CI are presented below.

For our third analysis, as LOS is a count measure, we performed a weighted Poisson 

regression to test the association between race and ethnicity and LOS, controlling for all the 

aforementioned confounding variables. The incidence rate ratios and 95% CI are presented 

below.

All analyses were performed using sampling weights, and Stata SE 17 was used for all 

statistical analyses (StataCorp, College Station, TX). One author (D.Z.) had full access to all 

the data in the study and takes responsibility for its integrity and the data analysis.

Results

The full sample included 89,035 ischemic stroke patients. Of ischemic stroke patients in 

our sample, 68.32% were NH White, 17.35% were NH Black, 8.11% were Hispanic, and 

6.21% were Asian, Pacific Islanders, Native Americans, or others. Within our ischemic 

stroke sample, 10.23% received tPA, 6.57% received EVT, and 4.08% died in the hospital. 

Additional sample demographics including age, sex, number of comorbidities, household 

income quartiles, insurance type, time of discharge, location, teaching status, and bed size of 

hospital are shown in Table 1.

The proportion of ischemic stroke patients who received tPA and EVT as categorized by 

race and ethnicity is shown in Figure 1 and Figure 2, respectively. NH Black patients had the 

lowest proportion of tPA usage at 9.22% (P < 0.001) signifying that of those who received 
tPA, NH Black patients made up the lowest percentage. Similarly, NH Black patients also 

had the lowest proportion of EVT usage at 5.76% (P<0.001) as seen in Figure 2.
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The findings from the logistic regression assessing the association between race and 

ethnicity and the usage of tPA and EVT are described in Table 2. In the unadjusted analysis, 

NH Black patients were found to have significantly lower odds of receiving tPA than NH 

White patients (OR=0.88, 95% CI=0.83–0.94, P=<0.001) and that Hispanic patients had 

significantly higher odds of receiving tPA than NH White patients (OR=1.11, 95% CI=1.03–
1.20, P=0.006). When adjusting for confounding variables, NH Black patients continued to 

have significantly lower odds of receiving tPA than NH White patients (AOR=0.85, 95% 
CI: 0.80–0.91, P=<0.001), but tPA usage in Hispanic patients was no longer significantly 

different than NH White patients. In the unadjusted analysis, NH Black patients were found 

to have significantly lower odds of receiving EVT than NH White patients (AOR=0.86, 
95% CI=0.80–0.93, P=<0.001) and that Asian, Pacific Islander, and Native American 

patients had significantly higher odds of receiving EVT than NH Whites (AOR=1.24, 95% 
CI=1.12–1.37, P=<0.001). When adjusting for confounding variables, NH Black patients 

continued to have significantly lower odds of receiving EVT than NH White patients 

(AOR=0.75, 95% CI: 0.70–0.82, P=<0.001), and EVT usage in Asian, Pacific Islander, 

Native American patients was still significantly higher than NH White patients, though the 

strength of significance lessened (AOR=1.11, 95% CI=1.00–1.24, P=0.048). Overall, Table 

2 demonstrates that NH Black patients were less likely to receive tPA and EVT than NH 

White patients after ischemic stroke.

The results on the association between race and ethnicity and in-hospital mortality are 

shown in Table 3. We did not find a significant racial or ethnic difference for in-hospital 

mortality after receiving tPA or EVT in either the unadjusted or the adjusted analyses. 

This demonstrates that in-hospital mortality post-ischemic stroke did not significantly differ 

between racial and ethnic groups among those who received tPA or EVT.

The results of the Poisson regression assessing the association between race and ethnicity 

and hospital LOS in patients who received tPA or EVT are shown in Table 4. Unadjusted 

and adjusted analyses showed that minority patients (NH Black, Hispanic, Asian, Native 

American, and Pacific Islander) who received tPA all had significantly longer LOSs than 

White patients (Black patients: Adjusted Incidence Rate Ratio [AIRR]=1.31, 95% CI: 
1.21–1.41, P< 0.001, Hispanic patients: AIRR=1.15, 95% CI: 1.04–1.28, P=0.008, Other 
minority patients: AIRR=1.16, 95% CI: 1.07–1.27, P=0.001). Similarly, all minority patient 

groups who received EVT had significantly longer hospital LOSs than White patients within 

the unadjusted and adjusted analyses (Black patients: AIRR=1.30, 95% CI: 1.19–1.44, 
P< 0.001, Hispanic patients: AIRR=1.23, 95% CI: 1.10–1.38, P< 0.001, Other minority 
patients: AIRR=1.14, 95% CI: 1.14–1.44, P<0.001). These findings demonstrate that racial 

and ethnic minority patients who received either tPA or EVT stayed in the hospital 

significantly longer than White patients.

Discussion

The current study compares the usage of tPA and EVT between races and ethnicities 

and furthers this analysis by assessing the racial and ethnic differences for in-hospital 

mortality and hospital length of stay after receiving tPA or EVT. In accordance with previous 

literature, our study demonstrates that NH Black ischemic stroke patients are less likely 
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to receive tPA and EVT than NH White patients. Both tPA and EVT have been shown to 

be effective in improving outcomes after ischemic stroke7,9, and the use of tPA and EVT 

has increased over the years [12,27]. However, even with the increase in usage of tPA 

and EVT, Black patients still receive these treatments at a lower proportion than White 

patients [6]. Additional research is needed to explore why the rate of use of EVT and tPA 

is increasing throughout America, yet the usage of EVT and tPA in Black patients is not 

equally increasing.

Of the patients who received tPA or EVT, we failed to find a racial or ethnic difference in in-

hospital mortality. Despite our insignificant finding, we did find that patients from minority 

populations (NH Black, Hispanic, Asian, Pacific Islander, and Native American) all had a 

significantly longer hospital LOSs than NH White patients. This signifies that racial and 

ethnic minority patients who received tPA or EVT stayed in the hospital longer than White 

patients. This finding is consistent with previous research which demonstrated a longer 

LOS for minority ischemic stroke patients during 2011–2012 [28]. This increased LOS for 

minority patients may indicate suboptimal quality of care or poorer clinical and functional 

outcomes post tPA or EVT. LOS may be used as metric of quality of care as previous studies 

have demonstrated that shorter length of stay for stroke patients is associated with higher 

quality of care [29]. The current study reveals two important disparities in minority patient 

ischemic stroke care: 1. less utilization of tPA and EVT in NH Black patients and 2. longer 

length of stay for minority patients who received tPA and EVT when compared to NH White 

patients.

Delays in care could be a reason why Black patients are less likely to receive tPA and 

EVT than White patients. TPA is most effective when given within 4.5 hours of stroke 

onset and EVT is most effective when given within 6 hours of stroke onset [10]. The use 

of emergency medical services (EMS) for transportation to the hospital is associated with 

shorter transport time, however Black patients are less likely to use EMS at the onset of 

stroke thus often delaying their care [30, 31]. Black patients who use EMS experience 

prolonged time from calling 911 to arriving at the hospital as compared to White patients 

[32]. Once Black patients arrive to the hospital, they face longer wait times33 and experience 

longer door-to-imaging time which further delays care [5,34]. Furthermore, even for patients 

who meet the recommended time period, Black patients are still less likely to receive 

tPA than White patients [35]. Further research on why these delays occur could guide the 

development of interventions to improve the efficiency of care for Black ischemic stroke 

patients.

Limited access to hospitals that provide EVT and tPA may be another reason why Black 

patients are less likely to receive these treatments. There is significantly lower access to 

hospitals that provide tPA in rural areas [36], and we see a similar trend with EVT. EVT 

is performed primarily at large stroke centers that tend to be urban teaching hospitals 

[37]. Only 37% of stroke centers in the nation are able to perform EVT, and only 20% 

of Americans can be transported within 15 minutes to a hospital that provides EVT [38]. 

Black patients are less likely to arrive at hospitals that perform EVT procedures [37] which 

demonstrates limited access. Transfer to a hospital that provides EVT services can further 

delay care which may lessen the likelihood of Black patients receiving this treatment. 
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Expansion of tPA and EVT use to more regional areas may improve access to stroke care for 

minority patients.

Lastly, implicit biases cannot go unrecognized when considering the racial and ethnic 

differences in usage of tPA and EVT and LOS after these procedures. Many healthcare 

providers have implicit or unconscious racial biases that can impact the relationship between 

the patient and physician [39]. One study showed that physician implicit bias against 

Black patients were correlated with a decreased likelihood of recommending thrombolysis 

treatment for myocardial infarction to Black patients and an increased likelihood of 

recommending thrombolysis treatment to White patients [40]. Studies have cited that 

medical provider racial biases may play a role in the racial disparities present in stroke 

care [30]. A study from the AHA Get With The Guidelines Stroke Program demonstrated 

that Black stroke patients are less likely to receive patient-centered evidence-based care 

than White stroke patients [4]. Evidence based care can contribute to both quality of care 

and length of stay. The AHA also suggests that a lack of minority physicians may play 

a role in the racial and ethnic disparities present in stroke care [30]. When discussing the 

disparities in the usage and outcomes of tPA and EVT in ischemic stroke patients, we must 

not overlook medical providers’ implicit racial and ethnic biases that impact stroke care in 

minority patients.

In addition to disparities in the utilization of tPA and EVT between non-Hispanic Black 

and non-Hispanic White patients, we did not observe significant differences in the receipt 

of these standard-of-care treatments for ischemic stroke among other racial and ethnic 

groups when compared to non-Hispanic White patients. Notably, the Other racial group 

that includes Asian, Pacific Islander, and Native American patients, demonstrated a higher 

likelihood of receiving EVT treatment, even after adjusting for potential confounding 

variables. Several factors may contribute to this phenomenon: First, the Other racial group 

is highly diverse, potentially encompassing individuals who maintain healthier lifestyles 

and better cardiovascular health (e.g., certain Asian groups) when compared to White 

patients [41]. However, it’s important to acknowledge that this categorization may obscure 

disparities faced by specific subgroups within the Other racial group, such as Native 

Americans, who may experience delayed access to health care, but they are less represented 

in our current grouping methodology [42,43]. Second, the Other racial group has a much 

smaller sample size compared to the White group, which could introduce potential biases in 

our estimates.

Limitations

Our study has several key limitations. First, we did not consider stroke severity in our 

analysis. While coding of the National Institutes of Health Stroke Scale (NIHSS) in the NIS 

dataset has been increasing over the past few years, the NIHSS is not yet coded for each 

patient12. Including only patients with coded NIHSS would have limited our sample size. 

However, we are hopeful that in future studies we can control for NIHSS as the coding in 

the NIS dataset increases. Additionally, the use of tPA and EVT is a patient specific medical 

decision. Within the NIS dataset, we cannot control for all reasons as to why a patient did or 

did not receive tPA or EVT such as time of arrival to hospital since onset of stroke, medical 
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contraindications for treatment, or patient medical history. Also, a small number of patients 

received both tPA and EVT, and this was not controlled for in our analysis. Additionally, 

while we did not find a racial or ethnic difference in in-hospital mortality after EVT or 

tPA, this may be due to a lack of statistical power as only a small subset of our population 

died in the hospital. Because the dataset comes from medical records, there is a possibility 

of data coding errors regarding demographics, tPA and EVT use, mortality, and discharge 

status. Lastly, we cannot account for all comorbidities and confounding variables that may 

be underreported.

Conclusion

The current study demonstrates that Black ischemic stroke patients are less likely to receive 

tPA and EVT than White patients. Additionally, when assessing post-tPA or EVT outcomes, 

we failed to find a racial or ethnic difference for in-hospital mortality, but we did find that 

minority patients (including but not limited to Black, Hispanic, Asian, Pacific Islander, and 

Native American) had significantly longer LOS in the hospital than White patients. Even 

with an increasing trend in the usage of tPA and EVT in the US, we still see disparities when 

caring for minority patients with ischemic stroke. Black patients are less likely to receive 

both tPA and EVT, and minority populations have longer hospital stays than White patients 

which may be an indicator of suboptimal quality of care or poor clinical outcome. We hope 

that with additional research, we can gain a greater understanding of the racial and ethnic 

disparities in usage of the life-saving treatments of tPA and EVT in ischemic stroke patients 

to further encourage interventions to improve stroke care for minority patients.
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Figure 1. 
Proportion of ischemic stroke patients who received tPA (N=89,035)

*tPA: Tissue Plasminogen Activator

† The “Other” category of race/ethnicity includes Asian, Pacific Islanders, Native 

Americans, and “others” as classified by the NIS
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Figure 2. 
Proportion of Ischemic Stroke Patients Who Received EVT (N=89,035)

*EVT: Endovascular Thrombectomy

† The “Other” category of race/ethnicity includes Asian, Pacific Islanders, Native 

Americans, and “others” as classified by the NIS
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Table 1.

Sample characteristics by tPA and EVT for patients with ischemic stroke, National Inpatient Sample 2019 

(n=89,035; N= 445,174).

Variable tPA P-value EVT P-value

Race/Ethnicity <0.001 <0.001

NH White 6242 (10.25%) 4007 (6.58%)

NH Black 1425 (9.22%) 890 (5.76%)

Hispanic 811 (11.27%) 494 (6.86%)

Other 608 (11.05%) 447 (8.12%)

Age <0.001 <0.001

18–44 587 (14.77%) 342 (8.61%)

45–64 2821 (11.04%) 1719 (6.73%)

65–74 2095 (9.58%) 1377 (6.3%)

75+ 3583 (9.52%) 2400 (6.37%)

Sex 0.8457 0.029

Male 4571 (10.19%) 2862 (6.38%)

Female 4515 (10.22%) 2976 (6.74%)

Household income quartiles <0.001 <0.001

$1–24,999 2461 (8.88%) 1688 (6.09%)

$25,000–34,999 2206 (9.73%) 1483 (6.54%)

$35,000–44,999 2396 (11.08%) 1475 (6.82%)

$45,000+ 2023 (11.87%) 1192 (6.99%)

Payers <0.001 <0.001

Medicare 5571 (9.59%) 3602 (6.2%)

Medicaid 813 (9.86%) 572 (6.94%)

Private insurance 2054 (12.27%) 1292 (7.72%)

Other 648 (10.88%) 372 (6.25%)

Discharge Quarter 0.6387 0.0956

Jan-Mar 2213 (10.06%) 1385 (6.3%)

Apr-Jun 2261 (10.09%) 1437 (6.41%)

July-Sep 2280 (10.29%) 1484 (6.7%)

Oct-Dec 2332 (10.37%) 1532 (6.82%)

Discharge Day <0.001 0.3832

Weekday Discharge 6601 (10%) 4299 (6.51%)

Weekend Discharge 2485 (10.79%) 1539 (6.68%)

Location <0.001 <0.001

Urban 8811 (10.61%) 5815 (7%)

Rural 275 (4.57%) 23 (0.38%)

Teaching Status 0.2986 <0.001

No 7591 (10.25%) 5471 (7.39%)

Yes 1495 (9.97%) 367 (2.45%)

Hospital bed size <0.001 <0.001
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Variable tPA P-value EVT P-value

Small 1375 (8.54%) 392 (2.44%)

Medium 2746 (10.54%) 1274 (4.89%)

Large 4965 (10.59%) 4172 (8.9%)

Comorbidities <0.001 <0.001

1 937 (7.51%) 356 (2.85%)

2+ 8149 (10.64%) 5482 (7.16%)

*
The “Other” category of race/ethnicity includes but is not limited to Asian, Pacific Islanders, and Native Americans
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Table 2.

Logit Regression Assessing the Association Between the Use of tPA and EVT and Race/Ethnicity in Ischemic 

Stroke Patients, National Inpatient Sample 2019 (n=89,035; N= 445,174).

Ischemic stroke patients who received tPA

Variable Unadjusted Odds Ratio
Unadjusted 95% Confidence 

Interval Adjusted Odds Ratio
Adjusted 95% Confidence 

Interval

Race/Ethnicity

NH White 1.00 [1.00–1.00] 1.00 [1.00–1.00]

NH Black 0.88*** [0.83–0.94] 0.85*** [0.80–0.91]

Hispanic 1.11** [1.03–1.20] 0.99 [0.92–1.08]

Other 1.08 [0.99–1.18] 0.95 [0.87–1.04]

Ischemic stroke patients who received EVT

Variable Unadjusted Odds Ratio
Unadjusted 95% Confidence 

Interval Adjusted Odds Ratio
Adjusted 95% Confidence 

Interval

Race/Ethnicity

NH White 1.00 [1.00–1.00] 1.00 [1.00–1.00]

NH Black 0.86*** [0.80–0.93] 0.75*** [0.70–0.82]

Hispanic 1.06 [0.96–1.17] 0.93 [0.84–1.03]

Other 1.24*** [1.12–1.37] 1.11* [1.00–1.24]

* *
P < .05;

**
P < .01;

***
P < .001.

†
Results were presented as weighted N (%).

‡
Models adjusted for patients’ age, sex, neighborhood median household income, payers, discharge quarter, number of comorbidities, hospital 

location, hospital teaching status, hospital bed size, and weekend discharge. Marginal probabilities were estimated from the logit regression model 
and converted from odds ratios. Note: P-values were calculated using Chi-square tests.

§
All statistics were adjusted using sampling weights

||
The “Other” category of race/ethnicity includes but is not limited to Asian, Pacific Islanders, and Native Americans
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Table 3.

Logit Regression Assessing the Association Between In-hospital Mortality and Race/Ethnicity in Ischemic 

Stroke Patients who Received tPA or EVT, National Inpatient Sample 2019.

In-hospital mortality for tPA patients (n=89,035 ; N= 45,425)

Variable Unadjusted Odds Ratio
Unadjusted 95% Confidence 

Interval Adjusted Odds Ratio
Adjusted 95% Confidence 

Interval

Race/Ethnicity

NH White 1.00 [1.00–1.00] 1.00 [1.00–1.00]

NH Black 0.94 [0.70–1.26] 1.19 [0.86–1.64]

Hispanic 0.98 [0.68–1.42] 1.05 [0.70–1.58]

Other 1.37 [0.95–1.98] 1.38 [0.94–2.02]

In-hospital mortality for EVT patients (n=89,035 ; N=29,185)

Variable Unadjusted Odds Ratio
Unadjusted 95% Confidence 

Interval Adjusted Odds Ratio
Adjusted 95% Confidence 

Interval

Race/Ethnicity

NH White 1.00 [1.00–1.00] 1.00 [1.00–1.00]

NH Black 0.77 [0.60–0.98] 0.85 [0.65–1.10]

Hispanic 1.07 [0.81–1.41] 1.08 [0.81–1.46]

Other 0.91 [0.67–1.24] 0.94 [0.69–1.30]

**
P < .05;

**
P < .01;

***
P < .001.

†
Results were presented as weighted N (%).

‡
Models adjusted for patients’ age, sex, neighborhood median household income, payers, discharge quarter, number of comorbidities, hospital 

location, hospital teaching status, hospital bed size, and weekend discharge. Marginal probabilities were estimated from the logit regression model 
and converted from odds ratios. Note: P-values were calculated using Chi-square tests.

§
All statistics were adjusted using sampling weights

||
The “Other” category of race/ethnicity includes but is not limited to Asian, Pacific Islanders, and Native Americans
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Table 4.

Poisson Regression Assessing the Association Between Hospital Length of Stay and Race/Ethnicity in 

Ischemic Stroke Patients Who Received tPA or EVT, National Inpatient Sample 2019.

Length of Stay for tPA patients (n=89,035 ; N= 45,425)

Variable
Unadjusted Incidence Rate 

Ratio
Unadjusted 5% Confidence 

Interval
Adjusted Incidence Rate 

Ratio
Adjusted 95% 

Confidence Interval

Race/Ethnicity

NH White 1.00 [1.00–1.00] 1.00 [1.00–1.00]

NH Black 1.37*** [1.28.−1.48] 1.31*** [1.21–1.41]

Hispanic 1.18** [1.06–1.31] 1.15** [1.04–1.28]

Other 1.19*** [1.09–1.30] 1.16*** [1.07–1.27]

Length of Stay for EVT patients (n=89,035 ; N= 29,185)

Variable
Unadjusted Incidence Rate 

Ratio
Unadjusted 95% Confidence 

Interval
Adjusted Incidence Rate 

Ratio
Adjusted 95% 

Confidence Interval

Race/Ethnicity

NH White 1.00 [1.00–1.00] 1.00 [1.00–1.00]

NH Black 1.45*** [1.33–1.58] 1.30*** [1.19–1.43]

Hispanic 1.33*** [1.17–1.50] 1.23*** [1.10–1.38]

Other 1.32*** [1.17–1.49] 1.28*** [1.14–1.44]

**
P < .05;

**
P < .01;

***
P < .001.

†
Results were presented as weighted N (%).

‡
Models adjusted for patients’ age, sex, neighborhood median household income, payers, discharge quarter, number of comorbidities, hospital 

location, hospital teaching status, hospital bed size, and weekend discharge. Marginal probabilities were estimated from the logit regression model 
and converted from odds ratios. Note: P-values were calculated using Chi-square tests.

§
All statistics were adjusted using sampling weights

||
The “Other” category of race/ethnicity includes but is not limited to Asian, Pacific Islanders, and Native Americans
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