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BACKGROUND: Racial and ethnic minority groups in the
United States experience a disproportionate burden of
COVID-19 deaths.
OBJECTIVE: To evaluate whether outcome differences
between Hispanic and non-Hispanic COVID-19
hospitalized patients exist and, if so, to identify the main
malleable contributing factors.
DESIGN, SETTING, PARTICIPANTS: Retrospective, crosssectional, observational study of 6097 adult COVID-19
patients hospitalized within a single large healthcare
system from March to November 2020.
EXPOSURES: Self-reported ethnicity and primary
language.
MAIN OUTCOMES AND MEASURES: Clinical outcomes
included intensive care unit (ICU) utilization and in-hospital
death. We used age-adjusted odds ratios (OR) and
multivariable analysis to evaluate the associations between
ethnicity/language groups and outcomes.
RESULTS: 32.1% of patients were Hispanic, 38.6% of
whom reported a non-English primary language. Hispanic

I

n the United States, health disparities in COVID-19 outcomes (including morbidity and mortality) based on race
and ethnicity have been described in the scientific literature
and mainstream media.1-7 According to the US Centers for
Disease Control and Prevention (CDC), Hispanic people are
3.2 times more likely to be hospitalized with COVID-19 than
non-Hispanic White people.8 Further, Hispanic people diagnosed with COVID-19 are 2.3 times more likely to die, adjusted for age, than non-Hispanic White people.9 As the epicenter of the COVID-19 pandemic shifted from the Northeast to
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patients were less likely to be insured, have a primary care
provider, and have accessed the healthcare system prior to
the COVID-19 admission. After adjusting for age, Hispanic
inpatients experienced higher ICU utilization (non-Englishspeaking: OR, 1.75; 95% CI, 1.47-2.08; English-speaking:
OR, 1.13; 95% CI, 0.95-1.33) and higher mortality
(non-English-speaking: OR, 1.43; 95% CI, 1.10-1.86;
English-speaking: OR, 1.53; 95% CI, 1.19-1.98) compared
to non-Hispanic inpatients. There were no observed
treatment disparities among ethnic groups. After adjusting
for age, Hispanic inpatients had elevated disease severity
at admission (non-English-speaking: OR, 2.27; 95% CI,
1.89-2.72; English-speaking: OR, 1.33; 95% CI, 1.101.61). In multivariable analysis, the associations between
ethnicity/language and clinical outcomes decreased after
considering baseline disease severity (P < .001).
CONCLUSION: The associations between ethnicity and
clinical outcomes can be explained by elevated disease
severity at admission and limited access to healthcare
for Hispanic patients, especially non-English-speaking
Hispanics. Journal of Hospital Medicine 2021;16:659-666.
© 2021 Society of Hospital Medicine

the South, the CDC reported that, among people who died
from COVID-19 in the United States from May to August 2020,
the percentage of Hispanic people increased from 16.3% to
26.4%.10
Published studies on the effect of ethnicity on critical illness
or mortality for hospitalized COVID-19 patients are limited and
inconsistent. While some studies reported a higher mortality
rate for Hispanic patients,11-15 others showed no difference.4,16,17
A recent meta-analysis found that intensive care unit (ICU) utilization and mortality were slightly higher among Hispanic
COVID-19 inpatients, but this finding did not reach statistical
significance.18 Past studies from different healthcare systems
were limited by the small sample size of hospitalized Hispanic
patients and the heterogeneity of patients. A comprehensive
analysis from a large healthcare system with sufficient sample
size is needed to understand the impact of ethnicity on clinical
outcomes of hospitalized COVID-19 patients.
Texas Health Resources (THR) is a large integrated healthcare system serving the Dallas-Fort Worth-Arlington (DFW)
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metropolitan area. According to the 2019 US Census Bureau
American Community Survey, Hispanic people comprise
18.4% of the population of this geographic area.19 Congruent
with the CDC’s findings, Hispanic patients account for a disproportionate share (32.2%) of hospitalized COVID-19 patients
at THR relative to the area’s demographic composition. Aware
of the increased risk, we undertook an analysis of the clinical
outcomes and the clinical, social, and demographic characteristics of Hispanic patients hospitalized at THR with COVID-19.
Our primary goal was to investigate whether clinical outcomes
differ by ethnicity among patients hospitalized with COVID-19
and, if so, whether inpatient care or preadmission factors contribute to this difference.

METHODS

Study Setting and Overview
We collected data from the single electronic health record
(EHR) used by 20 THR hospitals located across the DFW metropolitan area. THR is the largest faith-based, nonprofit health
system in North Texas, operating 20 acute care hospitals. Including all access points, such as outpatient facilities and
physician group practices, THR serves 7 million residents in
16 counties in North Texas, of whom 16.8% are Hispanic, 73.3%
are non-Hispanic, and 9.9% are unclassified, congruent with
demographics in the DFW area.
The institutional review boards at THR and UT Southwestern
Medical Center approved the study under a waiver of informed
consent (as a minimal-risk medical record review). After collection, all data were de-identified prior to statistical analysis.

Cohort, Outcomes, and Covariables
The study cohort included 6097 adult patients with laboratoryconfirmed COVID-19 (age ≥18 years) who were admitted as inpatients from March 3 to November 5, 2020. The primary outcomes
included ICU utilization and death during hospitalization. We described demographic characteristics using the following variables:
age (18–49, 50–64, 65–79, ≥80 years), sex, self-reported ethnicity,
and primary spoken language.
We defined a severe baseline condition as an elevated
respiratory subscore parsed from the overall MSOFA (Modified Sequential Organ Failure Assessment),20 an elevated
Epic Deterioration Index (EDI),21 or an elevated C-reactive
protein level (CRP) at baseline (any elevated CRP). Baseline referred to the variable mean during the first available
12-hour window of measurement during the COVID-19 hospital admission, including variables obtained in the emergency department (ED). An elevated MSOFA referred to a score
of 4, corresponding to an SpO2/FiO2 < 150. Elevated EDI referred to a baseline EDI > 45. An elevated CRP referred to a
baseline CRP > 20 mg/dL.22
Variables reflecting access to healthcare included: THR EHR
creation year (representing the first time patients accessed the
THR health system), insurance payor type, and presence of a
primary care provider (PCP). The federal government established the COVID-19 Claims Reimbursement to Health Care
Providers and Facilities for Testing, Treatment, and Vaccine
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Journal of Hospital Medicine® Vol 16 | No 11 | November 2021

Administration for the Uninsured program. The insurance
payor for patients covered by this program is designated as
COVID-19 HRSA. Presence of a PCP reflects any documented
PCP, regardless of affiliation with THR. We selected these access metrics opportunistically, as they were consistently documented in the EHR and readily available for analysis.
We used 12 variables to describe comorbidities or underlying conditions that, according to the CDC, increased patients’
risk of severe illness from COVID-1923: diagnoses of diabetes,
hypertension, obesity, chronic obstructive pulmonary disease
(COPD), asthma, smoking, other lung disease, heart failure, kidney disease without end-stage renal disease (ESRD), ESRD, liver
disease, and cancer. We identified comorbidities by mining the
structured diagnosis codes documented in the EHR prior to and
during the COVID-19 admission. Sources for diagnoses included final billed diagnosis codes, working diagnosis codes, problem list, and reason for visit. The definition of diabetes included previously recorded diabetes or baseline hemoglobin A1c
> 9%. We also recorded the presence of four major COVID-19
treatments: steroids, remdesivir, tocilizumab, and fresh frozen
plasma (FFP) from convalescent patients.24-26 Each treatment
variable was defined by receipt of one or more doses.

Statistical Analysis
To analyze patient outcomes based on ethnicity, we divided
the study cohort into a Hispanic group and a non-Hispanic
group based on self-reported ethnicity in the EHR. To study
the potential impact of primary language among Hispanic patients, we divided them into English-speaking and non-Englishspeaking patients based on their self-reported primary language. As a result, we analyzed three groups of patients:
(1) non-Hispanic, (2) Hispanic and English speaking, and
(3) Hispanic and non-English speaking. We tested differences of
a given categorical variable across the three groups using the
chi-square test for each age subgroup (18–49, 50–64, 65–79,
≥80 years). The Cochran-Mantel-Haenszel test was used for the
overall difference adjusted for age. To assess whether an observed disparity in treatment existed across the three groups,
we tested the difference in the administration of four major
therapeutics for COVID-19, including steroids, remdesivir, tocilizumab, and convalescent plasma. To determine whether
any groups had elevated disease severity at hospital admission
(baseline), we tested the difference in four disease-severity
metrics across the ethnic-language groups: (1) elevated respiratory MSOFA score, (2) elevated EDI, (3) elevated CRP level,
and (4) any of the three conditions.
To study the associations with ICU utilization and death,
respectively, we performed a multivariable analysis using a
generalized linear mixed model with binomial distribution
and a logit link function. In each analysis model, the hospital
of admission was included as a random-effect variable to account for the potential treatment variations among different
hospitals, while other variables were regarded as fixed effects.
In the first multivariable analysis (Model 1), all demographic
variables, including age, sex, and ethnicity, and different types
of comorbidities and underlying conditions, were included as
An Official Publication of the Society of Hospital Medicine
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TABLE 1. Cohort Characteristics and Comorbidity
Patients



Total

Non-Hispanic

Hispanic,
English speaking

Hispanic,
non-English speaking

Total

6097

4139

1203

755

18–49

1989 (32.6)

1089 (26.3)

671 (55.8)

229 (30.3)

50–64

1633 (26.8)

1093 (26.4)

288 (23.9)

252 (33.4)

65–79

1623 (26.6)

1237 (29.9)

184 (15.3)

202 (26.8)

≥80

852 (14.0)

720 (17.4)

60 (5.0)

72 (9.5)

Male

2916 (47.8)

1972 (47.6)

544 (45.2)

400 (53.0)

Female

3181 (52.2)

2167 (52.4)

659 (54.8)

355 (47.0)

P value

<.001

Age, y

.004

Sex

Comorbidity

EHR creation yearb
Has PCP

Diabetesa

2324 (38.1)

1479 (35.7)

477 (39.7)

368 (48.7)

<.001

HbA1c > 9%

512 (8.4)

251 (6.1)

142 (11.8)

119 (15.8)

<.001

Hypertension

3688 (60.5)

2702 (65.3)

563 (46.8)

423 (56.0)

<.001

Obesity

3109 (51.0)

2005 (48.4)

755 (62.8)

349 (46.2)

<.001

COPD

563 (9.2)

514 (12.4)

29 (2.4)

20 (2.7)

<.001

Other lung disease

301 (4.9)

263 (6.4)

24 (2.0)

14 (1.9)

<.001

Asthma

564 (9.3)

431 (10.4)

108 (9.0)

25 (3.3)

<.001

Heart failure

541 (8.9)

449 (10.9)

60 (5.0)

32 (4.2)

<.001

Cancer

566 (9.3)

469 (11.3)

66 (5.5)

31 (4.1)

<.001

Kidney disease without ESRD

1921 (31.5)

1492 (36.1)

236 (19.6)

193 (25.6)

<.001

ESRD

242 (4.0)

141 (3.4)

63 (5.2)

38 (5.0)

.005

Liver disease

367 (6.0)

241 (5.8)

82 (6.8)

44 (5.8)

.4

Smoker

1681 (27.6)

1280 (30.9)

267 (22.2)

134 (17.8)

<.001

2020

1032 (16.9)

512 (12.4)

228 (19.0)

292 (38.7)

<.001

Yes

4749 (77.9)

3485 (84.2)

822 (68.3)

442 (58.5)

<.001

Commercial

1981 (32.5)

1376 (33.2)

472 (39.2)

133 (17.6)

Government other

3088 (50.6)

2372 (57.3)

446 (37.1)

270 (35.8)

COVID-19 HRSA

586 (9.6)

213 (5.1)

153 (12.7)

220 (29.1)

Self pay

63 (1.0)

29 (0.7)

17 (1.4)

17 (2.3)

<.001

Insurance

A total of 6097 patients who tested positive for COVID-19 received inpatient care at Texas Health Resources (THR) between March 3 and November 5, 2020.
All values are No. (%).
Diabetes includes comorbidity code of “diabetes” or hemoglobin A1c > 9%.

a

Year when patients first accessed the THR health system.

b

Abbreviations: EHR, electronic health record; ESRD, end-stage renal disease; HbA1c, hemoglobin A1c; PCP, primary care provider.

fixed-effect variables in the initial model, and then backward
stepwise variable selection was performed to establish the final model (Model 1). We performed the backward stepwise
variable selection separately for the outcome of ICU use or
mortality. Based on Akaike information criterion (AIC), during
each iteration the fixed-effect variable that led to the largest
decrease in the AIC value was removed, and the variable selection process was completed when the AIC value stopped
decreasing. In Model 2, we added the disease-severity variable
at baseline to the selected variable set derived from Model 1
to explore its effect on the associations between ethnicity and
clinical outcomes. In Model 3, we added healthcare access–
related variables, including first-time healthsystem access,
An Official Publication of the Society of Hospital Medicine

payor type, and PCP availability to Model 2. We performed all
statistical analyses using R, version 4.0.2 (R Foundation for Statistical Computing) in RStudio (version 1.3.1093).

RESULTS

Distinct Demographic and Comorbidity Patterns
for Three Ethnic-Language Groups
We identified 6097 adult patients (age ≥18 years) who had confirmed COVID-19 disease and were hospitalized between March
3 and November 5, 2020. Demographic characteristics and comorbidity for these patients are summarized in Table 1. Among
these patients, 4139 (67.9%) were non-Hispanic and 1958 (32.1%)
were Hispanic. Among the Hispanic patients, 1203 (61.4%)
Journal of Hospital Medicine® Vol 16 | No 11 | November 2021
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A

B

ICU utilization

Mortality

**

40

*

***

30

**

Mortality rate, %

ICU rate, %

***
1.00

.06

.15

30

40

.54

.38

20

10

.43
*

20
.26
*

10
*
.86

0

0
18-49
n = 1943

50-64
n = 1561

65-79
n = 1554

≥80
n = 842

95% CI
0.95-1.33
1.47-2.08

P value
.18
<.001

18-49
n = 1989

50-64
n = 1633

Age, y
Age-adjusted test
Hispanic, En
Hispanic, non-En

OR
1.13
1.75

Non-Hispanic
Hispanic, English speaking
Hispanic, non-English speaking

65-79
n = 1623

≥80
n = 852

95% CI
1.19-1.98
1.10-1.86

P value
.001
.01

Age, y

* P < .05
** P < .01
*** P < .001

Age-adjusted test
Hispanic, En
Hispanic, non-En

OR
1.53
1.43

Non-Hispanic
Hispanic, English speaking
Hispanic, non-English speaking

* P < .05
** P < .01
*** P < .001

FIG 1. Intensive Care Unit Admission Rate and Mortality Rate Among Ethnic-Language Groups. P values are shown above the brackets.
Abbreviations: ICU, intensive care unit; OR, odds ratio.

identified English as their primary language and 755 (38.6%)
identified a non-English primary language. Age distribution
was vastly different among the three ethnic-language groups
(Table 1). Unlike the relatively balanced distribution across different age groups in the non-Hispanic group, more than half
(55.8%) of the English-speaking Hispanic patients were in the
youngest age group (18-49 years). A much lower fraction of
Hispanic patients was among the oldest (≥80 years) age group
(P < .001). Because COVID-19 clinical outcome is strongly associated with age,27 we used age-stratified analysis when comparing group-level differences in patient outcomes.
Sex distribution also was different among the three groups,
with the non-English-speaking Hispanic group having more
male patients (53.0%). Diabetes and obesity, which are associated with clinical outcomes of COVID-19 patients, were more
prevalent in Hispanic patients (Table 1). Non-English-speaking
Hispanic patients had the highest diabetes rate (48.7% with
documented diabetes; 15.8% with baseline HbA1c > 9%; P <
.001). English-speaking Hispanic patients presented with the
highest obesity rate (62.8%; P < .001). Appendix Table 1 provides detailed age-group-specific comorbidity distributions
among ethnic-language groups.

Patients of Hispanic Ethnicity Experienced
a Higher Rate of ICU Utilization and Mortality
Of the 6097 patients overall, 1365 (22.4%) were admitted to
the ICU and 543 (8.9%) died in hospital. For non-Hispanic patients (n = 4139), 883 (21.3%) were admitted to the ICU and 373
662
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(9.0%) died in hospital. For English-speaking Hispanic patients
(n = 1203), 241 (20.0%) were admitted to the ICU and 91 (7.6%)
died in hospital. For non-English-speaking Hispanic patients
(n = 755), 241 (31.9%) were admitted to the ICU and 79 (10.5%)
died in hospital. Figure 1 summarizes the age-stratified comparison of ICU utilization and mortality across the three ethniclanguage patient groups. In all age groups, non-Englishspeaking Hispanic patients experienced a significantly higher ICU utilization rate compared to non-Hispanic patients
(age-adjusted OR, 1.75; 95% CI, 1.47-2.08; P < .001). English-speaking and non-English-speaking Hispanic patients had
a significantly higher mortality rate compared to non-Hispanic
patients (age-adjusted OR, 1.53; 95% CI, 1.19-1.98; P = .001 for
English-speaking Hispanic patients; age-adjusted OR, 1.43;
95% CI,: 1.10-1.86; P = .01 for non-English-speaking Hispanic
patients).
To delineate the risk factors associated with ICU utilization
and death, we performed multivariable logistic regression with
stepwise variable selection. After adjusting for age, sex, and
comorbidity (Model 1), the factors ethnicity and primary language were still strongly associated with ICU utilization and
mortality (Appendix Table 2). Non-English-speaking Hispanic
patients had an OR of 1.74 (95% CI, 1.41-2.15; P < .001) for
ICU utilization and an OR of 1.54 (95% CI, 1.12-2.12; P = .008)
for mortality compared to non-Hispanic patients. Similarly,
English-speaking Hispanic patients had higher ICU utilization
(OR, 1.28; 95% CI, 1.05-1.55; P = .01) and a higher mortality rate
(OR, 1.60; 95% CI, 1.19-2.14; P = .002).
An Official Publication of the Society of Hospital Medicine

Outcomes in Hispanic Inpatients With COVID-19 | Velasco et al

A

B

High MSOFA

High EDI

16
*
.23

**

12

.12

*
1.00

**

40

.09

.60

High EDI rate, %

High MSOFA rate, %

.37

50

8
**
1.00

30
.17

20
***

.75

.15

4

10

0

0
18-49
n = 1468

50-64
n = 1173

65-79
n = 1101

≥80
n = 604

95% CI
0.87-1.87
1.77-3.33

P value
.26
<.001

18-49
n = 927

50-64
n = 760

Age, y
Age-adjusted test
Hispanic, En
Hispanic, non-En

OR
1.27
2.43

Non-Hispanic
Hispanic, English speaking
Hispanic, non-English speaking

C

≥80
n = 432

95% CI
0.91-1.62
1.41-2.41

P value
.22
<.001

Age, y
Age-adjusted test
Hispanic, En
Hispanic, non-En

* P < .05
** P < .01
*** P < .001

OR
1.21
1.85

Non-Hispanic
Hispanic, English speaking
Hispanic, non-English speaking

D

High CRP

* P < .05
** P < .01
*** P < .001

Severe baseline condition

***

30

65-79
n = 728

50

**

**

.23

**

High CRP rate, %

***

20

.13

.72

1.00

10

Severe condition rate, %

.64

40
**

***

**

*

30
***
.28

20

10

0

0
18-49
n = 1190

50-64
n = 1272

65-79
n = 1274

≥80
n = 663

95% CI
1.17-1.86
1.64-2.58

P value
.001
<.001

18-49
n = 1767

50-64
n = 1517

Age, y
Age-adjusted test
Hispanic, En
Hispanic, non-En

OR
1.48
2.06

Non-Hispanic
Hispanic, English speaking
Hispanic, non-English speaking

65-79
n = 1517

≥80
n = 802

95% CI
1.10-1.61
1.89-2.72

P value
.004
<.001

Age, y

* P < .05
** P < .01
*** P < .001

Age-adjusted test
Hispanic, En
Hispanic, non-En

OR
1.33
2.27

Non-Hispanic
Hispanic, English speaking
Hispanic, non-English speaking

* P < .05
** P < .01
*** P < .001

FIG 2. Baseline Disease Severity Among Ethnic-Language Groups. P values are shown above the brackets.
Abbreviations: CRP, C-reactive protein; EDI, Epic Deterioration Index; ICU, intensive care unit; MSOFA, Modified Sequential Organ Failure Assessment; OR, odds ratio.

No Disparity in COVID-19 Therapeutics Observed
Across Three Ethnic-Language Groups
Appendix Figure 1 summarizes the comparison of the administration of four major treatments across the three ethnicAn Official Publication of the Society of Hospital Medicine

language groups. We did not observe any underuse of
COVID-19 therapeutics for Hispanic patients. Usage rates for
these therapies were significantly higher, after adjusting for age,
in Hispanic groups when compared to non-Hispanic patients
Journal of Hospital Medicine® Vol 16 | No 11 | November 2021
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TABLE 2. Multivariable Analysis Including Demographics, Ethnicity, Comorbidity and Baseline Disease Severity (Model 2)
Intensive care unit

Mortality

Odds ratio

Odds ratio

(95% CI)

P value

(95% CI)

P value

(Intercept)

0.11 (0.08-0.15)

<.001

(Intercept)

0.01 (0-0.01)

<.001

Age: 50–64 y

1.18 (0.96-1.46)

.1

Age: 50–64 y

2.61 (1.7-4)

<.001

Age: 65–79 y

1.18 (0.96-1.46)

.1

Age: 65–79 y

3.99 (2.64-6.03)

<.001

Age: ≥80 y

0.82 (0.63-1.05)

.1

Age: ≥ 80 y

5.39 (3.48-8.37)

<.001

Sex: female

0.83 (0.72-0.96)

.01

Sex: female

0.83 (0.67-1.03)

.1

Hispanic, English speakinga

1.20 (0.98-1.47)

.08

Hispanic, English-speakinga

1.54 (1.14-2.09)

.005

Hispanic, non-English speaking

1.47 (1.18-1.84)

<.001

Hispanic, non-English-speaking

1.34 (0.97-1.87)

.08

Diabetesb

1.22 (1.05-1.42)

.01

COPD

1.44 (1.08-1.93)

.01

1.27 (1-1.6)

.05

Asthma

0.69 (0.45-1.06)

.09

Heart failure

1.34 (1.06-1.69)

.01

Heart failure

1.34 (1.01-1.78)

.04

Kidney disease without ESRD

2.50 (2.12-2.94)

<.001

Kidney disease without ESRD

3.22 (2.55-4.06)

<.001

Liver disease

1.58 (1.2-2.09)

.001

ESRD

1.35 (0.9-2.01)

0.14

Severe baseline condition

4.52 (3.83-5.33)

<.001

Liver disease

2.62 (1.84-3.71)

<.001

Smoker

1.40 (1.11-1.76)

.004

Severe baseline condition

3.32 (2.67-4.13)

<.001

a

COPD

a

Variables included in the analysis were determined through a backward stepwise variable selection process (see details in Methods). Variable selection was performed independently for the two
models with intensive care unit and mortality, respectively, as outcome.
Reference: Non-Hispanic patients.

a

Diabetes includes comorbidity code of “diabetes” or hemoglobin A1c > 9%.

b

Abbreviations: COPD, chronic obstructive pulmonary disease; ESRD, end-stage renal disease.

(OR ranged from 1.21 to 1.96). Steroids were the most common treatment in all patient groups. Tocilizumab was used
almost twice as frequently (OR, 1.96; 95% CI, 1.64-2.33;
P < .001) in non-English-speaking Hispanic patients compared
to non-Hispanic patients.

Patients of Hispanic Ethnicity Had More Severe
Disease at Hospital Admission
Figure 2 shows that non-English-speaking Hispanic patients
had a higher rate of severe illness at admission based on each
of these metrics: high respiratory MSOFA score (OR, 2.43;
95% CI, 1.77-3.33; P < .001), high EDI (OR, 1.85; 95% CI, 1.412.41; P < .001), and high CRP level (OR, 2.06; 95% CI, 1.642.58; P < .001). English-speaking Hispanic patients also had
a greater rate of high CRP level (OR, 1.48; 95% CI, 1.17-1.86;
P = .001) compared to non-Hispanic patients. When considering the presentation of any one of these clinical indicators,
the English-speaking and non-English-speaking Hispanic patients had a higher rate of severe baseline condition (OR, 1.33;
95% CI, 1.10-1.61; P = .004 for English-speaking patients; OR, 2.27;
95% CI, 1.89-2.72; P < .001 for non-English-speaking patients).
We then studied how the baseline disease condition affects
the association between ethnicity and clinical outcomes. We
664

Journal of Hospital Medicine® Vol 16 | No 11 | November 2021

performed a multivariable analysis including baseline disease
severity as a covariable (Model 2, Table 2), which showed that
baseline disease severity was strongly associated with ICU admission (OR, 4.52; 95% CI, 3.83-5.33; P < .001) and mortality
(OR, 3.32; 95% CI, 2.67-4.13; P < .001). The associations between ethnicity and clinical outcomes were reduced after considering the baseline disease condition. The OR dropped to
1.47 (95% CI, 1.18-1.84; P < .001) and 1.34 (95% CI, 0.97-1.87;
P = .08) for ICU utilization and mortality, respectively, when
comparing non-English-speaking Hispanic patients to
non-Hispanic patients. A similar reduction was observed
for English-speaking Hispanic patients. Model comparison
showed a significant improvement of Model 2 over Model 1
based on ANOVA test (P < .001) as well as AIC.

Hispanic Patients Had Worse Healthcare Access
To explore the etiology for the more severe disease conditions at hospital admission among Hispanic patients, we
analyzed variables related to healthcare access. We found
that Hispanic patients were likely to have reduced access to
healthcare (Table 1; Appendix Figure 2). For a large proportion (16.9%) of the COVID-19 patients in this study, their medical records were first created at THR in 2020, corresponding
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to the initial time these patients accessed THR for their healthcare. This surge in 2020, compared to previous years with data
(2005–2019), corresponds to the number of new patients seen
because of COVID-19 (Appendix Figure 2A). Among this new
patient population, the proportion of non-English-speaking
Hispanic patients in 2020 was 28.3%, compared to 9.1% from
2005 to 2019 (P < .001). The proportion of new English-speaking
Hispanic patients in 2020 was 22.1%, compared to an average of
19.2% from 2005 to 2019 (P < .001). In addition, a much smaller
proportion of Hispanic patients had a PCP (P < .001) (Table 1;
Appendix Figure 2B), with non-English-speaking Hispanic patients having the smallest proportion (58.5%).
Appendix Figure 2C illustrates the comparison of payor
types across the three patient groups. A much higher proportion of Hispanic patients used COVID-19 HRSA (P < .001)
compared to non-Hispanic patients. Breaking this down further by primary language, 29.1% of non-English-speaking
Hispanic patients relied on COVID-19 HRSA due to otherwise
uninsured status, compared to 12.7% of English-speaking Hispanic patients and only 5.1% of non-Hispanic patients. Similarly, non-English-speaking Hispanic patients have the highest
self-pay rates (2.3%) compared to English-speaking Hispanic
patients (1.4%) and non-Hispanic patients (0.7%). In summary,
more Hispanic patients, and especially non-English-speaking
Hispanic patients, lacked conventional health insurance and
experienced limited access to healthcare.
Further evidence showed a trend of correlation between
presentation of severe COVID-19 conditions when arriving at
the hospital and each of the healthcare access factors analyzed
(Appendix Figure 3).

DISCUSSION
With a large sample size of hospitalized COVID-19 patients
at an integrated health system in the DFW metropolitan area,
we observed an increased rate of ICU utilization and mortality
among Hispanic inpatients. After adjusting for age, we found
that non-English-speaking Hispanic patients were 75% more
likely to require critical care compared with non-Hispanic patients. English-speaking and non-English-speaking Hispanic
patients had an increased mortality rate (age-adjusted) compared to non-Hispanic patients. The association between
ethnicity and clinical outcomes remained significant after adjusting for age, sex, and comorbidities. We did not observe
any underuse of major COVID-19 therapeutics in Hispanic patients, and excluded in-hospital treatments from the contributors to the outcome differences.
Hispanic patients, especially non-English-speaking Hispanic
patients, had a higher rate of severe COVID-19 disease at the
time of hospital admission (Figure 2). After including baseline
disease severity into the multivariable analysis (Model 2), the
overall model improved (P < .001) while the associations between ethnicity and outcomes decreased (Table 2). This suggests disease severity at admission was a main contributor to
the observed associations between ethnicity and clinical outcomes. The higher rate of baseline COVID-19 severity in Hispanic patients might also explain their higher rate of receiving
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major COVID-19 therapeutics (Appendix Figure 1).
This study found that Hispanic patients were less likely to
have a PCP and insurance coverage compared with nonHispanic patients (P < .001). This disparity was more pronounced among non-English-speaking Hispanic patients
(Appendix Figure 2). We also observed that a disproportionately larger proportion (50.4%) of patients who visited the healthcare system for the first time in 2020 (the year of the COVID-19
pandemic) was composed of Hispanic patients, compared to
merely 28.4% prior to 2020. While there is a possibility that
patients had primary care outside THR, the staggering number of Hispanic patients who were new to the health system in
2020, in conjunction with the fact that immigrants tend to be
“healthier” compared to their native-born peers (the so-called
immigrant paradox),28 led us to conclude that there were few
other primary care options for these patients, making THR’s
ED the primary care option of choice. The systemic, structural
barriers to routine care might be a possible cause for delayed
admission and, in turn, elevated baseline COVID-19 severity for
Hispanic patients (Appendix Figure 3).
Recent studies have investigated the impact of socioeconomic factors on racial/ethnic disparities in the COVID-19
pandemic.7,16,17 To our knowledge, no study has directly analyzed the link between healthcare access metrics, COVID-19
severity at admission, and the Hispanic population stratified
by primary language. Studies exist on this subject for other
diseases, however. For example, healthcare access factors
have been associated with sepsis-related mortality.29,30 In fact,
a recent study that explored the potential effect of language
barriers on healthcare access demonstrated an association
between limited English proficiency and sepsis-related mortality.31 Our study found that Hispanic patients whose primary language is not English had the worst clinical outcomes,
including more severe baseline COVID-19 conditions, and
the least access to healthcare, highlighting the importance of
addressing language barriers in COVID-19 care. Further research is needed to confirm the relationship between limited
English proficiency and clinical outcomes, as well as potential
factors that contribute to such a relationship in different types
of diseases.
Our study has a number of limitations. First, it was limited
to only one large healthcare system, which means the results
may not be generalizable. Because THR is an open system,
comorbidity data may be incomplete, and we cannot exclude
the possibility that patients accessed care outside THR prior
to or during the pandemic. We may overcome this limitation
in the future with cross-system health information exchange
data. Second, we did not have data for the time of symptom
onset, so we were unable to analyze the direct evidence of the
possible delayed care. As a result, we were unable to analyze
whether treatments were administered in a timely manner or
appropriately. Third, our analysis was not adjusted for other
socioeconomic factors (eg, income, education) due to lack of
data. We used self-identification for ethnicity, but unlike new
approaches by the U.S. Census Bureau,32 our survey allowed
only one choice to be selected.
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CONCLUSION
Sociodemographic factors among Hispanic inpatients hospitalized for COVID-19 at a large integrated health system—
including a primary non-English language, lack of a PCP, and
insurance status—were associated with measures of reduced
access to care and more severe illness at admission. Structural barriers to care, which may be associated with reduced
health literacy and less access to health insurance, can result
in delayed treatment and more severe illness at admission and
underdiagnosis of medical conditions, contributing to worse
outcomes in this population. Our findings suggest that interventions to promote early recognition of signs and symptoms
of COVID-19 and to encourage prompt clinical care at the
community level may reduce the burden of COVID-19 deaths
in racial or ethnic minority communities with language and socioeconomic barriers.
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