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Abstract

Background: Data suggest disparities in healthcare outcomes of minority populations. Etiologic factors of these disparities include 
race-associated comorbidities and socioeconomic status. Health disparities have been further intensified due to COVID-19 and 
its sequelae. Black and Hispanic people have reported higher infection rates and complications of COVID-19. Objective: The 
purpose of this study was to determine relationships among outcomes of patients with COVID-19 and select demographics including 
socioeconomic status (SES, reflected by zip code of primary residence), Sequential Organ Failure Assessment Score, race, sex, and 
payor. Methods: A retrospective chart review of 100 patients who were admitted to the ICU of an academic medical center in the 
south eastern United States with COVID-19 was conducted. Results: There were no statistically significant differences between zip 
code of primary residence (SES), days until organ failure, or patient survival. African American patients had the shortest time to 
organ failure development. Conclusions: While disparities in healthcare outcomes exist in minority populations and those of lower 
SES, this trend did not manifest in our patient cohort.

Keywords: Health disparities; Race; Socioeconomic status; Data 
analysis; COVID-19

Introduction

A novel respiratory pathogen, coronavirus SARS-CoV-2, [1] 
caused an outbreak of respiratory illnesses beginning in Wuhan, 
China in December 2019 [2] Within weeks, cases had been 
reported in the United States [3] and Europe,[4] heralding a global 
pandemic of over 600,000 cases and 28,000 deaths by the end of 
March 2020[5]. To date, in the United States, there have been over 
111 million cases of coronavirus and over 1.2 million reported 
deaths [6]. Researchers in medicine, public health, and nursing 
have been reporting the disparities in health care outcomes of 
minority populations [7]. Some etiologic factors of these disparities 
that have been identified include race-associated comorbidities, 
[8-9] destitution/socioeconomic status (SES), [8-12] longstanding 

distrust of health care providers and health care systems,8 lack of 
access to health care for treatment of chronic conditions, [9,11] 
language barriers, [8-10,13] multiple generations living in the same 
household, [8,9] having jobs that cannot be performed remotely, 
[9] need to use public transit, [9] low level of education, [10] poor 
housing conditions, [10] and knowledge deficits about symptoms 
to report and how to mitigate the spread of COVID-19 [9].

Each of these variables leads to adverse COVID incidence due 
to the potential for close proximity to others with coronavirus, 
which leads to increased transmission risk to vulnerable 
individuals [14]. Non-remote workers potentionally were less 
able to protect themselves from COVID-19 [15]. Health care 
disparities have been further intensified due to COVID-19 and its 
associated sequelae. [8,10,16] Black, indigenous, and people of 
color (BIPOC) including Hispanic people have reported higher 
infection rates [16-17] and complications of COVID-19. Data 
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are not consistent regarding infection rate in these racial groups 
[18] as well as Asian people. According to the Centers for Disease 
Control and Prevention, [19] the rate of hospitalization for BIPOC 
patients is 2.3 times higher than White persons. These data are 
corroborated by others. These latter data compared racial minority 
populations with majority groups [20-26]. The death rate is up 
to 1.7 times higher in BIPOC people than non-Hispanic White 
persons [8,20]. Similarly, Hispanic or Latino persons have a 
2.2 times higher hospitalization rate and 1.8 to 3.2 times higher 
death rate compared to White persons. Data are lower for persons 
of Asian, non-Hispanic persons with a 0.8 times higher rate of 
hospitalization and death than White persons [8,16,24]. The risk 
of death from COVID-19 among Asian populations, however, is 
similar to that of White populations. 

There are inadequate data to discern differences among other 
racial/ethnic groups.16 Data on differences among various race 
and ethnic groups (non-Hispanic Black, Asian/Pacific Islander, 
American Indian/Alaskan Native) are corroborated by others [27]. 
The mortality rates were similarly lower in non-Hispanic White 
persons than the other racial groups with an increased risk of 
death reported in those younger than 65 years of age.27 Data on 
mortality rates and severity of illness vary among states [28] and 
are inconsistent [10]. In another study, BIPOC patients accounted 
for more than 50 percent of in-hospital patients who died from 
COVID-19. However, Asian persons in this study had more severe 
cardiopulmonary disease. The authors attributed these latter 
findings to fear of being attacked based on their race, language 
barriers, immigration status (which can result in lack of health 
insurance) and lower SES, the latter of which can impact receipt 
of high-quality health care [29]. Other data, albeit inconsistent, 
acknowledge the relationship among these socioeconomic 
variables, COVID-19 infection rate, and patient outcomes [10,30].

The increased rate of COVID-19 infections and death rate are most 
evident in rural areas [11]. This is partly attributed to limited testing 
and vaccination rates. Those in rural areas tend to be older, have 
inadequate or no health insurance, and have more comorbidities, 
which can put them at increased risk for poorer outcomes from 
COVID-19. Several of these comorbidities (e.g., hypertension, 
diabetes, obesity) are common in BIPOC patients. Persons living 
in rural areas have limited access to health care because of the 
limited availability of primary care providers [8]. Data also 
suggest that those living in rural areas were less likely to adhere 
to COVID-19 prevention methods such as wearing a mask and 
social distancing [31]. There is also a higher incidence of ‘vaccine 
hesitancy’ in persons from rural areas [32]. BIPOC patients living 
in rural areas have a reported higher infection, hospitalization, 
and mortality rates when compared to non-hispanic White people 
[17,31,33-35] and are more vulnerable to COVID-19 infections 

during surges associated with new variants [7].

Methods

Study Design 

A retrospective chart review was performed on 100 patients at least 
18 years of age who were admitted to the intensive care unit (ICU) 
of an academic medical center in the southeast United States and 
who tested positive for COVID-19 via polymerase chain reaction. 
All patients admitted to the unit study site were positive for 
COVID-19; the unit was the first designated COVID-19 intensive 
care unit of the hospital. The first 100 patients were evaluated for 
this study. Given a sample size of 100, we were powered at 80% 
and 5% level of significance to detect moderate effect sizes for 
all bivariate associations between the measures (r=0.25-0.30 for 
continuous measures, ω=0.26-0.31 for categorical/dichotomous 
measures); and powered to detect f2=0.11 to 0.17 for a linear 
prediction model with up to 5 predictors. For a dichotomous 
outcome (such as death with an expected rate of 20%), we were 
also powered to detect odds ratios of 1.95 to 2.32, where an odds 
ratio of 2.5 is considered to be a moderate effect size.

Study Procedure 

This study received exempt status from the Institutional Review 
Board. Patients were admitted over an 8-month period during a 
COVID-19 surge. Patients were hospitalized in October 2020 
through May 2021. Select patient demographics and study 
variables (Table 1) were collected from the electronic medical 
record. Data were recorded as they were reported by the patient 
or family member (if the patient was unable to self-report). Payor 
information was collected from a pre-selected group. Medicare 
and Medicaid are listed as one option (US government sponsored 
healthcare plan) despite differences in eligibility for individuals 
and impact of socioeconomic status. Patient race was similarly 
documented based on patient self-report. There is no specific 
delineation of types of Black patients (e.g., African, Caribbean 
immigrant, Black Hispanic) in the hospital’s admission database.

Study Instrument

The Sequential Organ Failure Assessment (SOFA) was developed 
in 1996 to evaluate patients’ severity of illness based on the extent 
of organ dysfunction. It is commonly used in the intensive care unit 
setting. Good validity and reliability have been reported [36,37]. 
An interclass correlation coefficient of .889 was established among 
physicians [36]. 

Determination of whether patients lived in a vulnerable zip 
code was derived from the OASIS Online Analytical Statistical 
Information System website, which delineates the demographic 
clusters in the state of Georgia https://oasis.state.ga.us/gis/

https://oasis.state.ga.us/gis/demographiccluster/democlusters2011.htm
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demographiccluster/democlusters2011.htm. A description of the 
address county is provided including where residents rank in 
terms of the state average income. Based on the patient’s reported 
primary address, the zip code was entered into the website. These 
data were used to categorize patients into socioeconomic groups.

Age Overall (n=100)

Mean (SD) 62.4 (17.12)

Range 25 - 99

Median 63.5

Gender  

Male 57 (57%)

Female 43 (43%)

SOFA score  

Mean (SD) 5.8 (3.16)

Range Jan-14

Median 5

Survived or not  

Died 23 (23%)

Survived 77 (77%)

Organ Failure or not  

Organ Failure No 27 (27%)

Organ Failure Yes 73 (73%)

Race:  AA vs Caucasian vs 
Other  

AA 60 (60%)

Caucasian 26 (26%)

Asian, Hispanic, Unknown 14 (14%)

Payor  

Government 12 (12%)

HMO 21 (21%)

Medicare/Medicaid 60 (60%)

Commercial, Blue Cross Blue 
Shield 7 (7%)

Zip code Vulnerable Yes vs No  

No 56 (56%)

Yes 44 (44%)

Note: AA, African American; HMO, Health Maintenance Organization; 
SOFA, Sequential Organ Failure Assessment.

Table 1: Descriptive Statistics of Sample.

Data Analysis

All data were reviewed for completeness, missing values, outliers, 
and possible typographical errors or other unusual or invalid values. 
Descriptive statistics were run for all demographics. Comparisons 
tests (t-tests for continuous data and chi-square tests for ordinal and 
categorical data) were performed for all demographics. Regression 
analyses (linear or logistic as needed for each outcome) were 
performed to determine the relationships among the independent 
and dependent variables. SPSS v.28 (IBM Corp. Released 2021. 
IBM SPSS Statistics for Windows, Version 28.0. Armonk, NY: 
IBM Corp.) Statistical analysis software were used for all analyses 
with 5% level of significance used for all tests. 

Results

The one-hundred COVID patient ages ranged from 25 - 99 years 
with an average age of 62.4 (SD 17.1) years. Slightly more were 
male (57%), and African American (AA) (60%). The majority had 
Medicare/Medicaid (60.0%) as their payor with 21% having a 
health maintenance organization (HMO), 12% having government 
insurance and 7% having either commercial or private (Blue Cross 
Blue Shield) insurance. Forty-four percent of the patients lived in a 
vulnerable zip code. Sequential Organ Failure Assessment (SOFA) 
scores for the 100 patients ranged from 1 to 14 with a median 
score of 5. The majority survived (77%) despite 73% having organ 
failure (Table 1).

There was a significant association between survival and organ 
failure with none of the patients without organ failure dying (p 
< .001). However, there were no other significant differences 
between the patients who survived and those who did not for zip 
code of primary residence, age, sex, payor, nor race. However, 
descriptively, the patients who died were more non-Caucasian; a 
higher proportion of AA and Asian, Hispanic, or unknown (Table 
2).

https://oasis.state.ga.us/gis/demographiccluster/democlusters2011.htm
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  Died (N=23) Survived (n=77) Total (n=100)    p value
Age       0.3251

Mean (SD) 65.52 (15.5) 61.49 (17.56) 62.4 (17.12)  
Range 34 – 90 25 – 99 25 – 99  
Median 66 61 63.5  
SOFA Score       0.6892

Mean (SD) 6.13 (3.63) 5.69 (3.02) 5.79 (3.16)  
Range 1 – 13 2 – 14 1 – 14  
Organ Failure or Not        < 0.0013

Organ Failure No 0 (0%) 27 (35.1%) 27 (27%)  
Organ Failure Yes 23 (100%) 50 (64.9%) 73 (73%)  
Race (AA vs Caucasian vs Other)       0.0684

AA 16 (69.6%) 44 (57.1%) 60 (60%)  
Caucasian   2 (8.7%) 24 (31.2%) 26 (26%)  
Asian, Hispanic, Unknown   5 (21.7%)   9 (11.7%) 14 (14%)  
Payor       0.4544

Government   4 (17.4%)   8 (10.4%) 12 (12%)  
HMO   5 (21.7%) 16 (20.8%) 21 (21%)  
Medicare/Medicaid 14 (60.9%) 46 (59.7%) 60 (60%)  
Commercial, Blue Cross Blue Shield   0 (0%) 7 (9.1%)   7 (7%)  
Zip Code Vulnerable Yes vs No       0.5923

No 14 (60.9%) 42 (54.5%) 56 (56%)  
Yes   9 (39.1%) 35 (45.5%) 44 (44%)  
1.  Linear Model ANOVA        
2.  Kruskal-Wallis rank sum test        
3.  Pearson’s Chi-squared test        
4.  Fisher’s Exact Test for Count Data        
Note: AA, African American; HMO, Health Maintenance Organization; SOFA, Sequential Organ Failure Assessment.

Table 2: Survival-Comparison Characteristics.

Additionally, there were no significant differences between patients who had organ failure versus those who did not for age, sex, race, 
zip code of primary residence, and payor. However, patients who had organ failure were more likely to have Medicare/Medicaid as their 
payor (Table 3). The only significant difference was for SOFA scores. That is, patients with organ failure had significantly higher SOFA 
scores (median 6) compared to patients without organ failure (median 3), (p = .003.) (Table 3). When looking at length of stay, there was 
no significant effect for age nor SOFA scores and no significant differences between sex, race, payor, and zip code of primary residence 
categories.
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  Organ Failure No (n=27) Organ Failure Yes (n=73) Total (n=100)    p 
value

Age       0.1471

Mean (SD) 58.33 (18.23) 63.93 (16.56) 62.42 (17.12)  

Range 27 – 94 25 – 99 25 – 99  

Median 58 64 63.5  

SOFA Score       0.0032

Mean (SD) 4.44 (2.93) 6.29 (3.12) 5.79 (3.16)  

Range 2 – 14 1 – 13 1 – 14  

Median 3 6 5  

Survived or Not       < 0.0013

Died 0 (0%) 23 (31.5%) 23 (23%)  

Survived 27 (100%) 50 (68.5%) 77 (77%)  

Sex       0.5273

Male 14 (51.9%) 43 (58.9%) 57 (57/%)  

Female 13 (48.1%) 30 (41.1%) 43 (43%)  

Race: AA vs Caucasian vs Other       0.1584

AA 12 (44.4%) 48 (65.8%) 60 (60%)  

Caucasian 10 (37%) 16 (21.9%) 26 (26%)  

Asian, Hispanic, Unknown   5 (18.5%) 9 (12.3%) 14 (14%)  

Payor       0.0994

Government   3 (11.1%) 9 (12.3%) 12 (12%)  

HMO   8 (29.6%) 13 (17.8%) 21 (21%)  

Medicare/Medicaid 12 (44.4%) 48 (65.8%) 60 (60%)  

Commercial, Blue Cross   4 (14.8%)   3 (4.1%)   7 (7%)  

Zip Code Vulnerable Yes vs No       0.3363

No 13 (48.1%) 43 (58.9%) 56 (56%)  

Yes 14 (51.9%) 30 (41.1%) 44 (44%)  

1.  Linear Model ANOVA        

2.  Kruskal-Wallis rank sum test        

3.  Pearson’s Chi-squared test        

4.  Fisher’s Exact Test for Count Data        

Note: AA, African American; HMO, Health Maintenance Organization; SOFA, Sequential Organ Failure Assessment

Table 3: Organ Failure-Comparison Characteristics.
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When looking at days to organ failure, there was no significant 
effect for age nor SOFA scores. However, higher SOFA scores 
(greater than 5) did show shorter days to organ failure (3.6 days) 
compared to those with lower SOFA scores (5 or less) mean 
days to organ failure (6.0 days.) Additionally, there were no 
significant difference between sex, race, payor, and zip code of 
primary residence categories for days to organ failure. However, 
AAs had the shortest time to organ failure (2.5 days) compared to 
Caucasian (7.0 days) and other racial groups (7.8 days). Patients 
with Medicare/Medicaid as their payor had the shortest time to 
organ failure (3.3 days), followed by government insurance (4.3 
days), health maintenance organization (HMO) (7.1 days) and 
commercial/private insurance (7.4 days). For the SOFA scores, 
no significant correlation was seen for age and no significant 
differences seen for sex, race, payor and zip code of primary 
residence categories.

Discussion

The purpose of this study was to determine relationships among 
outcomes of patients with COVID-19 and select demographics 
including socioeconomic status (SES, reflected by zip code of 
primary residence), Sequential Organ Failure Assessment Score, 
race, sex, and payor. The COVID-19 pandemic has augmented 
the known disparities that exist in health care. It was observed 
that infection rates and mortality numbers were increased in 
disadvantaged communities [38-43]. while previous studies have 
reported these disparities during the pandemic, this study focused 
on clinical outcomes with a primary focus on SES. 

The key question in health disparities research seeks to understand 
what factors are associated with poorer health outcomes. The 
conditions leading to these disparities are tied to several factors 
including the function of social determinants of health. Social 
Determinants of Health are defined as “the conditions in the 
environment where people are born, live, work, play, worship and 
age that affect a wide range of health, function, and quality of life 
outcomes and risks” [42]. Conflicting results of studies evaluating 
the relationship between SES and ICU mortality are reported. Some 
previous data suggest that patients of lower SES are less likely to 
survive [43-46]. Other data suggest no relationship between these 
two variables [47-53] our study supports these latter findings of no 
relationship between lower SES and ICU mortality.

Lower SES is often associated with a higher incidence of pre-
existing conditions (e.g., hypertension, obesity, diabetes) that 
may influence severity of illness associated with COVID-19.47 
However, during the pandemic, as with other public health crises, 
larger health care systems are called to provide access to care. 
During a public health crisis, health care systems suspend business 
as usual and enact their disaster preparedness plans. These plans 

provide for shared resources and access to populations as needed. 
The COVID-19 pandemic stressed the capacity of these systems 
and amplified that the systems in place to prevent undue harm 
especially to those in disadvantaged areas and situations were not 
adequate [39,40,54].

Our findings also did not corroborate previous data on the 
relationship between age and survival. No statistically significant 
relationship was reported in our sample (p =0.325). The centers 
for disease control and prevention, [38] using the age group range 
of 18 to 29 years as the reference, reports an increased risk of 
death of 3.5 to 350 times as patients from 30 to 85+ years old 
were hospitalized for COVID-19. Other data suggest an increased 
risk of death by 7.8% in patients aged over 80 years [55]. Two 
possible explanations for the higher risk of death with age is the 
lower number of older patients who received first and second 
COVID-19 boosters when compared to the original vaccine 
series and the wavering immunity over time from the original 
vaccines [56]. In our study, we did not record the vaccination 
status of those admitted. Another explanation is the number 
of aforementioned comorbidities associated with mortality in 
COVID-19 progressively rises with age [57].

With more than 3 million deaths worldwide and widespread 
social and economic costs, the pandemic must demand change 
and investment in resilience and people-centeredness, starting 
with health systems. COVID-19 offers a new opportunity for 
solidarity both within and between countries. It also reminds us 
that health is more than health care and that health and wellness 
require a systematic approach to design systems that can work 
together to provide for all populations [58]. Programs aimed at 
addressing health disparities should focus on modifiable factors. A 
full analysis of the COVID-19 experience on all populations with a 
focus on marginalized populations is essential for the development 
of effective strategies for the future. Future strategies should focus 
on creating healthy populations able to collectively prevent and 
respond to crises, leaving no one behind.

Limitations of this study are four-fold. First, this was a single-site 
study. As such, this limits the external validity of the findings. 
Second, the study was conducted in an academic medical center 
during one of the COVID-19 surges. The multidisciplinary 
team had access to a plethora of data that may have influenced 
clinical decision-making and hence, our results. Third, there was 
no distinction between Medicare and Medicaid patients in our 
analysis as these data are not separated during the admission 
process; there is only one option for these two forms of healthcare 
coverage. Patients in these two groups may differ in socioeconomic 
status. Fourth, SES status in this study was operationalized by zip 
code of primary residence. SES can vary within zip codes. The 
OASIS website describes where residents rank in terms of the state 
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average income. Finally, patients’ COVID-19 vaccination status 
was unknown, as these data are not collected during the admission 
process.

Conclusion

While the pandemic is over, COVID-19 remains a leading cause of 
death in the United States. The overall death rates remain highest 
among Black and American Indian people [59] while the average 
number of new cases of COVID-19 are continuing to decrease, 
those admitted to the ICU require equitable evidence-based quality 
care. As of December 17, 2023, there were 2,457 patients with 
COVID-19 in the ICU in the United States [60].

Our study findings provide additional insight into the relationship 
among factors that influence outcomes of patients with COVID-19 
with a focus on SES. Future research should expand to include 
other factors that directly influence SES in relation to patient 
outcomes. Further, comparing the impact on SES on patient 
outcomes in countries outside of the United States where other 
types of health insurance are available may provide better insight 
into the relationship among the study variables.

References
1.	 Zhu N,  Zhang D, Wang W, Li X, Yang B, et al. (2020) A novel 

coronavirus from patients with pneumonia in China, 2019. N Engl J 
Med 382: 727-733.

2.	 Huang C, Wang Y, Li X, Ren L, Zhao J, et al. (2020) Clinical features 
of patients infected with 2019 novel coronavirus in Wuhan, China. 
Lancet. 395: 497-506.

3.	 Holshue ML,  DeBolt C,  Lindquist S,  Lofy KH, Wiesman J, et al. 
(2020) First case of 2019 novel coronavirus in the United States. N 
Engl J Med 382: 929-936.

4.	 Rothe C, Schunk M, Sothmann P, Bretzel G, Froeschl G, et al. (2020) 
Transmission of 2019-nCoV infection from an asymptomatic contact in 
Germany. N Engl J Med 382: 970-971.

5.	 Johns Hopkins University & Medicine Coronavirus Resource Center. 
(2022) Coronavirus COVID-19 global cases by the Center for Systems 
Science and Engineering (CSSE) at Johns Hopkins University (JHU). 

6.	 Worldometer. COVID-19 CORONAVIRUS PANDEMIC. (2023)

7.	 Hill L, Artiga S (2022) COVID-19 cases and deaths by race/ethnicity: 
Current data and changes over time. 

8.	 Andraska E, Alabi O, Dorsey C, Erben Y, Velazquez G, et al. (2021) 
Health disparities during the COVID-19 pandemic. Semin Vasc Surg 
34: 82-88.

9.	 Lopez III L, Hart LH, Katz MH (2021) Racial and ethnic health 
disparities related to COVID-19. J Am Med Assoc 325: 719-720. 

10.	 Khanijahani A, Iezadi S, Gholipour K, Azami-Aghdash S, Naghibi D, 
et al. (2021) A systematic review of racial/ethnic and socioeconomic 
disparities in COVID-19. Int J Equity Health 20: 248. 

11.	 Moore JT, Pilkington W, Kumar D (2020) Diseases with health 

disparities as drivers of COVID-19 outcome. J Cell Mol Med 24: 
11038-11045. 

12.	 Oestergaard L, Schmiegelow M, Bruun N, Skov R, Petersen A, et al. 
(2017) The associations between socioeconomic status and risk of 
Staphylococcus aureus bacteremia and subsequent endocarditis–a 
Danish nationwide cohort study. BMC Infect Dis 17: 589. 

13.	 Alsan M, Stantcheva S, Yang D, Cutler D (2020) Disparities in 
coronavirus 2019 reported incidence, knowledge, and behavior among 
US adults. JAMA Netw Open 3: e2012403. 

14.	 Ghosh A, Venkatraman S, Soroka O, Reshetnyak E, Rajan M, 
et al. (2021) Association between overcrowded households, 
multigenerational households, and COVID-19: A cohort study. Public 
Health. 198: 273-279.

15.	 Angelucci M, Angrisani M, Bennett D, Kapteyn A, Schaner S, et al. 
(2020) Remote work and the heterogeneous impact of COVID-19 on 
employment and health. 

16.	 Mackey K, Ayers C, Kondo K, Saha S, Advani S, et al. (2021) Racial 
and ethnic disparities in COVID-19–related infections, hospitalizations, 
and deaths. A systematic review. Ann Intern Med 174: 362-373.

17.	 Adegunsoye A, Ventura IB, Liarski VM (2020) Association of Black 
race with outcomes in COVID-19 disease: A retrospective cohort 
study. Ann Am Thorac Soc 17: 1336-1339.

18.	 Loomba R, Aggarwal G, Aggarwal S, Flores S, Villarreal E, et al. 
(2021) Disparities in case frequency and mortality of coronavirus 
disease 2019 (COVID-19) among various states in the United States. 
Ann Med 53:151-159.

19.	 Centers for Disease Control and Prevention (2023) Risk for COVID-19 
infection, hospitalization, and death by age group. 

20.	 Acosta A, Garg S, Pham H, Whitaker M, Anglin O, et al. (2021) Racial 
and ethnic disparities in rates of COVID-19–associated hospitalization, 
intensive care unit admission, and in-hospital death in the United States 
from March 2020 to February 2021. JAMA Netw Open 4: e2130479. 

21.	 Azar k , Shen Z, Romanelli R , Lockhart S, Smits K, et al. (2020) 
Disparities in outcomes among COVID-19 patients in a large health 
care system in California. Health Aff (Millwood) 39:1253-1262.

22.	 Egede L, Walker R, Garacci E, Sr JRR (2020) Racial/ethnic differences 
in COVID-19 screening, hospitalization, and mortality in Southeast 
Wisconsin. Health Aff (Millwood) 39:1926-1934.

23.	 Gu T, Mack J, Salvatore M , Sankar S, Valley T, et al. (2020) 
Characteristics associated with racial/ethnic disparities in COVID-19 
outcomes in an academic health care system. JAMA Netw Open 3: 
e2025197 

24.	 Holtgrave D, Barranco M, Tesoriero J, Blog D , Rosenberg E, et al. 
(2020) Assessing racial and ethnic disparities using a COVID-19 
outcomes continuum for New York State. Ann Epidemiol. 48: 9–14.

25.	 Ioannou G, Locke E, Green P, Berry K, O’Hare AM, et al. (2020) Risk 
factors for hospitalization, mechanical ventilation, or death among 
10,131 US veterans with SARS-CoV-2 infection. JAMA Netw Open 
3: e2022310. 

26.	 Muñoz-Price LS, Nattinger AB, Rivera F, Hanson R, Gmehlin CG, et al. 
(2020) Racial disparities in incidence and outcomes among patients 
with COVID-19. JAMA Netw Open 3: e2021892. 

https://pubmed.ncbi.nlm.nih.gov/31978945/
https://pubmed.ncbi.nlm.nih.gov/31978945/
https://pubmed.ncbi.nlm.nih.gov/31978945/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://www.nejm.org/doi/full/10.1056/NEJMoa2001191
https://www.nejm.org/doi/full/10.1056/NEJMoa2001191
https://www.nejm.org/doi/full/10.1056/NEJMoa2001191
https://pubmed.ncbi.nlm.nih.gov/32003551/
https://pubmed.ncbi.nlm.nih.gov/32003551/
https://pubmed.ncbi.nlm.nih.gov/32003551/
https://www.kff.org/racial-equity-and-health-policy/issue-brief/covid-19-cases-and-deaths-by-race-ethnicity-current-data-and-changes-over-time/#:~:text=Following the spike in early,per 100%2C000 for Asian people.)
https://www.kff.org/racial-equity-and-health-policy/issue-brief/covid-19-cases-and-deaths-by-race-ethnicity-current-data-and-changes-over-time/#:~:text=Following the spike in early,per 100%2C000 for Asian people.)
https://www.sciencedirect.com/science/article/pii/S0895796721000491
https://www.sciencedirect.com/science/article/pii/S0895796721000491
https://www.sciencedirect.com/science/article/pii/S0895796721000491
https://jamanetwork.com/journals/jama/fullarticle/2775687
https://jamanetwork.com/journals/jama/fullarticle/2775687
https://pubmed.ncbi.nlm.nih.gov/34819081/
https://pubmed.ncbi.nlm.nih.gov/34819081/
https://pubmed.ncbi.nlm.nih.gov/34819081/
https://pubmed.ncbi.nlm.nih.gov/32816409/
https://pubmed.ncbi.nlm.nih.gov/32816409/
https://pubmed.ncbi.nlm.nih.gov/32816409/
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2691-3
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2691-3
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2691-3
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2691-3
https://pubmed.ncbi.nlm.nih.gov/32556260/
https://pubmed.ncbi.nlm.nih.gov/32556260/
https://pubmed.ncbi.nlm.nih.gov/32556260/
https://pubmed.ncbi.nlm.nih.gov/34189536/#:~:text=Adjusted COVID%2D19 case rates,percent living in multigenerational housing.
https://pubmed.ncbi.nlm.nih.gov/34189536/#:~:text=Adjusted COVID%2D19 case rates,percent living in multigenerational housing.
https://pubmed.ncbi.nlm.nih.gov/34189536/#:~:text=Adjusted COVID%2D19 case rates,percent living in multigenerational housing.
https://pubmed.ncbi.nlm.nih.gov/34189536/#:~:text=Adjusted COVID%2D19 case rates,percent living in multigenerational housing.
https://www.nber.org/papers/w27749
https://www.nber.org/papers/w27749
https://www.nber.org/papers/w27749
https://pubmed.ncbi.nlm.nih.gov/33253040/
https://pubmed.ncbi.nlm.nih.gov/33253040/
https://pubmed.ncbi.nlm.nih.gov/33253040/
https://pubmed.ncbi.nlm.nih.gov/32643398/
https://pubmed.ncbi.nlm.nih.gov/32643398/
https://pubmed.ncbi.nlm.nih.gov/32643398/
https://pubmed.ncbi.nlm.nih.gov/33138653/
https://pubmed.ncbi.nlm.nih.gov/33138653/
https://pubmed.ncbi.nlm.nih.gov/33138653/
https://pubmed.ncbi.nlm.nih.gov/33138653/
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html
https://pubmed.ncbi.nlm.nih.gov/34673962/
https://pubmed.ncbi.nlm.nih.gov/34673962/
https://pubmed.ncbi.nlm.nih.gov/34673962/
https://pubmed.ncbi.nlm.nih.gov/34673962/
https://pubmed.ncbi.nlm.nih.gov/32437224/
https://pubmed.ncbi.nlm.nih.gov/32437224/
https://pubmed.ncbi.nlm.nih.gov/32437224/
https://pubmed.ncbi.nlm.nih.gov/33136498/
https://pubmed.ncbi.nlm.nih.gov/33136498/
https://pubmed.ncbi.nlm.nih.gov/33136498/
https://pubmed.ncbi.nlm.nih.gov/33084902/
https://pubmed.ncbi.nlm.nih.gov/33084902/
https://pubmed.ncbi.nlm.nih.gov/33084902/
https://pubmed.ncbi.nlm.nih.gov/33084902/
https://pubmed.ncbi.nlm.nih.gov/32723697/
https://pubmed.ncbi.nlm.nih.gov/32723697/
https://pubmed.ncbi.nlm.nih.gov/32723697/
https://pubmed.ncbi.nlm.nih.gov/32965502/#:~:text=Most deaths in this cohort,male sex%2C and comorbidity burden.
https://pubmed.ncbi.nlm.nih.gov/32965502/#:~:text=Most deaths in this cohort,male sex%2C and comorbidity burden.
https://pubmed.ncbi.nlm.nih.gov/32965502/#:~:text=Most deaths in this cohort,male sex%2C and comorbidity burden.
https://pubmed.ncbi.nlm.nih.gov/32965502/#:~:text=Most deaths in this cohort,male sex%2C and comorbidity burden.
https://pubmed.ncbi.nlm.nih.gov/32975575/
https://pubmed.ncbi.nlm.nih.gov/32975575/
https://pubmed.ncbi.nlm.nih.gov/32975575/


Citation: Jackson G and Kaplow R  (2024) Socioeconomic Status, Race, and Patient Outcomes in Patients with COVID-19. Int J Nurs 
Health Care Res 7:1606. DOI: https://doi.org/10.29011/2688-9501.101606

8 Volume 07; Issue 12

Int J Nurs Health Care Res, an open access journal

ISSN: 2688-9501

27.	 Bassett MT, Chen JT, Krieger N (2020) Variation in racial/ethnic 
disparities in COVID-19 mortality by age in the United States: A cross-
sectional study. PLoS Med 17: e1003402.

28.	 Xu JJ, Chen JT, Belin TR, Brookmeyer RS, Suchard MA, et al. (2021) 
Racial and ethnic disparities in years of potential life lost attributable 
to COVID-19 in the United States: An analysis of 45 states and the 
District of Columbia. Int J Environ Res Public Health 18: 2921. 

29.	 Rodriguez F, Solomon N, de Lemos JA, R Das S, Morrow DA, et al. 
(2021)  Racial and ethnic differences in presentation and outcomes 
for patients hospitalized with COVID-19: Findings from the American 
Heart Association’s COVID-19 Cardiovascular Disease Registry. 
Circulation. 143: 2332-2342. 

30.	 Magesh S, John D, Li WT, Li Y, Mattingly-App A, et al. (2021) Disparities 
in COVID-19 outcomes by race, ethnicity, and socioeconomic status. A 
systematic review and meta-analysis. JAMA Netw Open 4: e2134147. 

31.	 Paul R, Arif A, Pokhrel KT, Ghosh S (2021) The association of social 
determinants of health with COVID-19 mortality in rural and urban 
counties. J Rural Health 37: 278-286. 

32.	 Dandachi D, Reece R, Wang EW, Nelson T, Rojas-Moreno C et al. 
(2021) Treating COVID-19 in rural America. J Rural Health 37: 205-
206. 

33.	 Cheng KJG, Sun Y, Monnat SM (2020) COVID-19 death rates are 
higher in rural counties with larger shares of Blacks and Hispanics. J 
Rural Health 36: 602-608.

34.	 Dyer O (2020) Covid-19: Black people and other minorities are hardest 
hit in US. Br Med J 369 :m1483.

35.	 Rubin-Miller L, Alban C, Artiga S, Sullivan S (2020) COVID-19 racial 
disparities in testing, infection, hospitalization, and death: analysis of 
Epic data. 

36.	 Arts DGT, de Keizer NF, Vroom MB, de Jonge E (2005) Reliability and 
accuracy of Sequential Organ Failure Assessment (SOFA) scoring. 
Crit Care Med 33:1988-1993.

37.	 Bosch NA, Law AC, Rucci JM, Peterson D, Walkey AJ (2022) Predictive 
validity of the Sequential Organ Failure Assessment score versus 
Claims-based scores among critically ill patients. Ann Am Thorac Soc 
19:1072-1076.

38.	 Centers for Disease Control and Prevention (2021) Risk for COVID-19, 
infection, hospitalization, and death by race/ethnicity.

39.	 Bambra C, Riordan R, Ford J, Matthews F (2020) The COVID-19 
pandemic and health inequalities. J Epidemiol Community Health 74: 
964-968.

40.	 Jones JRA, Berney S, Connolly B, Waterland JL, Denehy L, et al. 
(2019) Socioeconomic position and health outcomes following critical 
illness: A systematic review. Crit Care Med 47: e512-e521.

41.	 Quan D, Wong LL, Shallal A, Madan R, Hamdan A, et al. (2021) Impact 
of race and socioeconomic status on outcomes in patients hospitalized 
with COVID-19. J Gen Intern Med 36:1302-1309. 

42.	 Braveman P, Gottlieb L (2014) The social determinants of health: It’s 
time to consider the causes of the causes. Public Health Rep 129:19-
31. 

43.	 Doherty Z, Kippen R, Bevan D, Duke G, Williams S, et al. (2022) Long-

term outcomes of hospital survivors following an ICU stay: A multi-
centre retrospective cohort study. PLoS One.17: e0266038

44.	 Ferrando-Vivas P, Doidge J, Thomas K, Gould DW, Mouncey P, et al. 
(2021) Prognostic factors for 30-day mortality in critically ill patients 
with coronavirus disease 2019: An observational cohort study. Crit 
Care Med 49:102-111.

45.	 Lone NI, McPeake J, Stewart NI, Blayney MC, Seem RC, et al. (2021) 
Influence of socioeconomic deprivation on interventions and outcomes 
for patients admitted with COVID-19 to critical care units in Scotland: A 
national cohort study. Lancet Reg Health Eur 100005.

46.	 Soulsby CR, Hutchinson C, Gardner J, Hart R, Ab Sim M, et al. (2020) 
Socio-economic deprivation and the risk of death after ICU admission 
with COVID-19:The poor relation. J Intensive Care Soc 14: 44-45.

47.	 Bastian K, Hollinger A, Mebazaa A, Azoulay E, Féliot E, et al. (2018) 
Association of social deprivation with 1-year outcome of ICU survivors. 
Results from the FROG-ICU study. Intensive Care Med 44: 2025-2037. 

48.	 Benaïs M, Da Silva D, Ferreira L, Lainé L, Lermuzeaux M, et al. (2018) 
Socioeconomic status features of ICU patients: The PRECAREA pilot 
study. Intensive Care Med 44: 2009-2011.

49.	 Gayat E, Cariou A, Deye N, Vieillard-Baron A, Jaber S, et al. (2018)  
Determinants of long-term outcome in ICU survivors: Results from the 
FROG-ICU study. Crit Care 22: 8. 

50.	 Mullany DV, Pilcher DV, Dobson AJ (2021) Associations between 
socioeconomic status, patient risk, and short-term intensive care 
outcomes. Crit Care Med 49: e849-e859.

51.	 Nordberg P, Jonsson M, Hollenberg J, Ringh M, Berggren RK, et 
al. (2022) Immigrant background and socioeconomic status are 
associated with severe COVID-19 requiring intensive care. Sci 
Rep12:12133. 

52.	 Oh TK, Song IA, Lee JH (2020) Association of economic status and 
mortality in patients with acute respiratory distress syndrome. Int J 
Environ Res Public Health 17: 1815. 

53.	 Quenot JP, Helms J, Labro G, Dargent A, Meunier-Beillard N, et al. 
(2020) Influence of deprivation on initial severity and prognosis of 
patients admitted to the ICU: The prospective, multicenter, observation 
IVOIRE cohort study. Ann Intensive Care.10: 20. 

54.	 Blumenthal D, Fowler EJ, Abrams M, Collins SR (2020) Covid-19—
implications for the health care system. N Engl J Med 383:1483-1488.

55.	 Mahase E (2020) Covid-19: death rate is 0.66% and increases with 
age, study estimates. Br Med J 369. 

56.	 Freed M, Neuma T, Kates J, Cubanski J (2022) Deaths among older 
adults due to COVID-19 jumped during the summer of 2022 before 
falling somewhat in September. 

57.	 Yanez ND, Weiss NS, Romand JA, Treggiari MM (2020) COVID-19 
mortality risk for older men and women. BMC Public Health. 20:1742.

58.	 Haldane V, De Foo C, Abdalla SM, Tan M, Jung A-S, et al. (2021) 
Health systems resilience in managing the COVID-19 pandemic: 
Lessons from 28 countries. Nat Med 27: 964-980.

59.	 CNN Health (2023) Covid-19 was the fourth leading cause of death in 
2022, CDC data shows. 

60.	 Mathieu E, Ritchie H, Rodés-Guirao L, Appel C, Gavrilov D, et al. 
(2024) Coronavirus pandemic (COVID-19) hospitalizations. 

https://pubmed.ncbi.nlm.nih.gov/33079941/
https://pubmed.ncbi.nlm.nih.gov/33079941/
https://pubmed.ncbi.nlm.nih.gov/33079941/
https://pubmed.ncbi.nlm.nih.gov/33809240/
https://pubmed.ncbi.nlm.nih.gov/33809240/
https://pubmed.ncbi.nlm.nih.gov/33809240/
https://pubmed.ncbi.nlm.nih.gov/33809240/
https://pubmed.ncbi.nlm.nih.gov/33200953/
https://pubmed.ncbi.nlm.nih.gov/33200953/
https://pubmed.ncbi.nlm.nih.gov/33200953/
https://pubmed.ncbi.nlm.nih.gov/33200953/
https://pubmed.ncbi.nlm.nih.gov/33200953/
https://pubmed.ncbi.nlm.nih.gov/34762110/
https://pubmed.ncbi.nlm.nih.gov/34762110/
https://pubmed.ncbi.nlm.nih.gov/34762110/
https://pubmed.ncbi.nlm.nih.gov/33619746/
https://pubmed.ncbi.nlm.nih.gov/33619746/
https://pubmed.ncbi.nlm.nih.gov/33619746/
https://pubmed.ncbi.nlm.nih.gov/32362035/
https://pubmed.ncbi.nlm.nih.gov/32362035/
https://pubmed.ncbi.nlm.nih.gov/32362035/
https://pubmed.ncbi.nlm.nih.gov/32894612/
https://pubmed.ncbi.nlm.nih.gov/32894612/
https://pubmed.ncbi.nlm.nih.gov/32894612/
https://www.bmj.com/content/369/bmj.m1483
https://www.bmj.com/content/369/bmj.m1483
https://www.kff.org/coronavirus-covid-19/issue-brief/covid-19-racial-disparities-testing-infection-hospitalization-death-analysis-epic-patient-data/#:~:text=Black%2C Hispanic%2C and Asian patients had significantly higher rates of,in White patients (143 vs.
https://www.kff.org/coronavirus-covid-19/issue-brief/covid-19-racial-disparities-testing-infection-hospitalization-death-analysis-epic-patient-data/#:~:text=Black%2C Hispanic%2C and Asian patients had significantly higher rates of,in White patients (143 vs.
https://www.kff.org/coronavirus-covid-19/issue-brief/covid-19-racial-disparities-testing-infection-hospitalization-death-analysis-epic-patient-data/#:~:text=Black%2C Hispanic%2C and Asian patients had significantly higher rates of,in White patients (143 vs.
https://pubmed.ncbi.nlm.nih.gov/16148470/
https://pubmed.ncbi.nlm.nih.gov/16148470/
https://pubmed.ncbi.nlm.nih.gov/16148470/
https://pubmed.ncbi.nlm.nih.gov/35266866/
https://pubmed.ncbi.nlm.nih.gov/35266866/
https://pubmed.ncbi.nlm.nih.gov/35266866/
https://pubmed.ncbi.nlm.nih.gov/35266866/
https://stacks.cdc.gov/view/cdc/105453
https://stacks.cdc.gov/view/cdc/105453
https://pubmed.ncbi.nlm.nih.gov/32535550/
https://pubmed.ncbi.nlm.nih.gov/32535550/
https://pubmed.ncbi.nlm.nih.gov/32535550/
https://pubmed.ncbi.nlm.nih.gov/30920412/
https://pubmed.ncbi.nlm.nih.gov/30920412/
https://pubmed.ncbi.nlm.nih.gov/30920412/
https://pubmed.ncbi.nlm.nih.gov/33506402/
https://pubmed.ncbi.nlm.nih.gov/33506402/
https://pubmed.ncbi.nlm.nih.gov/33506402/
https://pubmed.ncbi.nlm.nih.gov/24385661/
https://pubmed.ncbi.nlm.nih.gov/24385661/
https://pubmed.ncbi.nlm.nih.gov/24385661/
https://pubmed.ncbi.nlm.nih.gov/35344543/
https://pubmed.ncbi.nlm.nih.gov/35344543/
https://pubmed.ncbi.nlm.nih.gov/35344543/
https://pubmed.ncbi.nlm.nih.gov/33116052/#:~:text=Nonsignificant associations were found for,patients with coronavirus disease 2019.
https://pubmed.ncbi.nlm.nih.gov/33116052/#:~:text=Nonsignificant associations were found for,patients with coronavirus disease 2019.
https://pubmed.ncbi.nlm.nih.gov/33116052/#:~:text=Nonsignificant associations were found for,patients with coronavirus disease 2019.
https://pubmed.ncbi.nlm.nih.gov/33116052/#:~:text=Nonsignificant associations were found for,patients with coronavirus disease 2019.
https://pubmed.ncbi.nlm.nih.gov/34173618/
https://pubmed.ncbi.nlm.nih.gov/34173618/
https://pubmed.ncbi.nlm.nih.gov/34173618/
https://pubmed.ncbi.nlm.nih.gov/34173618/
https://pubmed.ncbi.nlm.nih.gov/37928090/
https://pubmed.ncbi.nlm.nih.gov/37928090/
https://pubmed.ncbi.nlm.nih.gov/37928090/
https://pubmed.ncbi.nlm.nih.gov/30353380/
https://pubmed.ncbi.nlm.nih.gov/30353380/
https://pubmed.ncbi.nlm.nih.gov/30353380/
https://pubmed.ncbi.nlm.nih.gov/30255317/
https://pubmed.ncbi.nlm.nih.gov/30255317/
https://pubmed.ncbi.nlm.nih.gov/30255317/
https://pubmed.ncbi.nlm.nih.gov/29347987/
https://pubmed.ncbi.nlm.nih.gov/29347987/
https://pubmed.ncbi.nlm.nih.gov/29347987/
https://pubmed.ncbi.nlm.nih.gov/34259436/
https://pubmed.ncbi.nlm.nih.gov/34259436/
https://pubmed.ncbi.nlm.nih.gov/34259436/
https://www.nature.com/articles/s41598-022-15884-2
https://www.nature.com/articles/s41598-022-15884-2
https://www.nature.com/articles/s41598-022-15884-2
https://www.nature.com/articles/s41598-022-15884-2
https://www.mdpi.com/1660-4601/17/6/1815
https://www.mdpi.com/1660-4601/17/6/1815
https://www.mdpi.com/1660-4601/17/6/1815
https://pubmed.ncbi.nlm.nih.gov/32048075/
https://pubmed.ncbi.nlm.nih.gov/32048075/
https://pubmed.ncbi.nlm.nih.gov/32048075/
https://pubmed.ncbi.nlm.nih.gov/32048075/
https://www.nejm.org/doi/full/10.1056/NEJMsb2021088
https://www.nejm.org/doi/full/10.1056/NEJMsb2021088
https://www.bmj.com/content/369/bmj.m1327
https://www.bmj.com/content/369/bmj.m1327
https://www.kff.org/coronavirus-covid-19/issue-brief/deaths-among-older-adults-due-to-covid-19-jumped-during-the-summer-of-2022-before-falling-somewhat-in-september/
https://www.kff.org/coronavirus-covid-19/issue-brief/deaths-among-older-adults-due-to-covid-19-jumped-during-the-summer-of-2022-before-falling-somewhat-in-september/
https://www.kff.org/coronavirus-covid-19/issue-brief/deaths-among-older-adults-due-to-covid-19-jumped-during-the-summer-of-2022-before-falling-somewhat-in-september/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09826-8
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09826-8
https://pubmed.ncbi.nlm.nih.gov/34002090/
https://pubmed.ncbi.nlm.nih.gov/34002090/
https://pubmed.ncbi.nlm.nih.gov/34002090/
https://edition.cnn.com/2023/05/04/health/covid-fourth-leading-cause-of-death/index.html
https://edition.cnn.com/2023/05/04/health/covid-fourth-leading-cause-of-death/index.html
https://ourworldindata.org/covid-hospitalizations
https://ourworldindata.org/covid-hospitalizations

