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Pandémie ou 
Syndémie ? 



Just as in 1918 and 2009, evidence of social inequalities is
already emerging in relation to COVID-19 from Spain, the USA
and the UK. Intermediate data published by the Catalonian gov-
ernment in Spain suggest that the rate of COVID-19 infection is
six or seven times higher in the most deprived areas of the region
compared to the least deprived.18 Similarly, in preliminary USA
analysis, Chen and Krieger (2020) found area-level socio-spatial
gradients in confirmed cases in Illinois and positive test results in
New York City, with dramatically increased risk of death
observed among residents of the most disadvantaged counties.19

With regard to ethnic inequalities in COVID-19, data from
England and Wales have found that people who are black, Asian
and minority ethnic (BAME) accounted for 34.5% of 4873 criti-
cally ill COVID-19 patients (in the period ending April 16, 2020)
and much higher than the 11.5% seen for viral pneumonia
between 2017 and 2019.20 Only 14% of the population of
England and Wales are from BAME backgrounds. Even more
stark is the data on racial inequalities in COVID-19 infections
and deaths that are being released by various states and munici-
palities in the USA. For example, in Chicago (in the period ending
April 17, 2020), 59.2% of COVID-19 deaths were among black
residents and the COVID-19 mortality rate for black Chicagoans
was 34.8 per 100 000 population compared to 8.2 per 100 000
population among white residents.21 There will likely be an
interaction of race and socio-economic inequalities, demonstrat-
ing the intersectionality of multiple aspects of disadvantage coa-
lescing to further compound illness and increase the risk of
mortality.22

PART 2. THE SYNDEMIC OF COVID-19, CHRONIC DISEASE AND
THE SOCIAL DETERMINANTS OF HEALTH
The COVID-19 pandemic is occurring against a backdrop of
social and economic inequalities in existing non-communicable
diseases (NCDs) as well as inequalities in the social determinants
of health. Inequalities in COVID-19 infection andmortality rates
are therefore arising as a result of a syndemic of COVID-19,
inequalities in chronic diseases and the social determinants of
health. The prevalence and severity of the COVID-19 pandemic
is magnified because of the pre-existing epidemics of chronic
disease—which are themselves socially patterned and associated
with the social determinants of health. The concept of a syndemic
was originally developed byMerrill Singer to help understand the
relationships between HIV/AIDS, substance use and violence in
the USA in the 1990s.23 A syndemic exists when risk factors or
comorbidities are intertwined, interactive and cumulative—
adversely exacerbating the disease burden and additively increas-
ing its negative effects: ‘A syndemic is a set of closely intertwined
and mutual enhancing health problems that significantly affect
the overall health status of a population within the context of a
perpetuating configuration of noxious social conditions’ [24
p13]. We argue that for the most disadvantaged communities,
COVID-19 is experienced as a syndemic—a co-occurring, syner-
gistic pandemic that interacts with and exacerbates their existing
NCDs and social conditions (figure 1).

Minority ethnic groups, people living in areas of higher socio-
economic deprivation, those in poverty and other marginalised
groups (such as homeless people, prisoners and street-based sex
workers) generally have a greater number of coexisting NCDs,
which are more severe and experienced at at a younger age. For
example, people living in more socio-economically disadvan-
taged neighbourhoods and minority ethnic groups have higher
rates of almost all of the known underlying clinical risk factors
that increase the severity and mortality of COVID-19, including

hypertension, diabetes, asthma, chronic obstructive pulmonary
disease (COPD), heart disease, liver disease, renal disease, cancer,
cardiovascular disease, obesity and smoking.26–29 Likewise, min-
ority ethnic groups in Europe, the USA and other high-income
countries experience higher rates of the key COVID-19 risk
factors, including coronary heart disease and diabetes.28

Similarly, the Gypsy/Roma community—one of the most margin-
alised minority groups in Europe—has a smoking rate that is two
to three times the European average and increased rates of
respiratory diseases (such as COPD) and other COVID-19 risk
factors.29

These inequalities in chronic conditions arise as a result of
inequalities in exposure to the social determinants of health:
the conditions in which people ‘live, work, grow and age’ includ-
ing working conditions, unemployment, access to essential goods
and services (eg, water, sanitation and food), housing and access
to healthcare.25 30 By way of example, there are considerable
occupational inequalities in exposure to adverse working condi-
tions (eg, ergonomic hazards, repetitive work, long hours, shift
work, low wages, job insecurity)—they are concentrated in
lower-skill jobs. These working conditions are associated with
increased risks of respiratory diseases, certain cancers, musculos-
keletal disease, hypertension, stress and anxiety.31 In addition to
these long-term exposures, inequalities in working conditions
may well be impacting the unequal distribution of the COVID-
19 disease burden. For example, lower-paid workers (where
BAME groups are disproportionately represented)—particularly
in the service sector (eg, food, cleaning or delivery services)—are
muchmore likely to be designated as key workers and thereby are
still required to go to work and rely on public transport for doing
so. All these increase their exposure to the virus.
Similarly, access to healthcare is lower in disadvantaged and

marginalised communities—even in universal healthcare
systems.32 In England, the number of patients per general practi-
tioner is 15% higher in the most deprived areas than that in the
least deprived areas.33 Medical care is even more unequally

Figure 1 The syndemic of COVID-19, non-communicable diseases
(NCDs) and the social determinants of health (adapted from Singer23 and
Dahlgren and Whitehead25 ).
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individuals belonging to certain disadvantaged ethnic 
groups.19 23 24 56–59 However, rather than revealing ethnic 
and racial disparities, these differences could reflect 
underlying socioeconomic inequalities, in some cases 
higher prevalences of pre- existing and at risk health 
conditions. Other indicators, such as indices of depri-
vation, might be promising to investigate intersectional 
vulnerabilities to COVID-19. Deprivation may in fact 
interact with the vulnerabilities contained in our Index. 
In fact, social deprivation is associated with the timing 
of the onset of multimorbidities and the prevalence of 
long- term conditions.60 Deprivation also matters for the 
higher usage of emergency care relative to elective care, 
30% of which is not explained by the different case- mix 
of conditions suffered by patients from a given area.61 In 
addition, recruitment of clinicians to deprived areas pres-
ents challenges.62

In figure 3, we plot our Index of Vulnerability against 
the Index of Multiple Deprivation (IMD) rank.63 We 
show a positive correlation between the two indices. For 
example, the North East of England shows high levels of 
both vulnerability and deprivation. Calculating Moran’s 
I local estimation local indicator of spatial association 
(LISA)64 for both indices we detect a positive, although 
weak (about 20%), statistically significant correlation 
between the two local spatial indices. This shows that 
there exists a moderate overlap between the clusters 
detected by the two indices, which we argue indicates 
that these indices present complementary evidence 
rather than substitutable evidence. This is more evident 
when we plot the two indices against the total mortality 
rate in figure 4. While the Index of Vulnerability shows a 
high correlation with deaths, the line of best fit between 
mortality rates and the IMD is quite flat. This is not a 
surprise as the IMD captures inequality in England well 
but is heavily influenced by an array of factors (education, 

crime, employment, etc), many of which are unlikely to 
have a major direct role to play in the spread or outcome 
of a pandemic. Intersectional analysis aimed at evaluating 
the potentially overlapping role of social deprivation 
and health factors, such as those employed in our index, 
is a fruitful area of research as efforts to collect more 
granular data are mounting. In order to further test the 
predictive properties of the generated Index of Vulnera-
bility, we analyse the spatial cross- correlation65 between 
the amount of deaths in each CCG and both the Index 
of Vulnerability and IMD, respectively. This allows us to 
identify how strongly each of these indexes correlates 
with the amount of death, and thus how well it identifies 
high risk CCGs, while allowing space to be continuous by 
using the spatial information as weighting parameters. 
The results indicate that our proposed Index of Vulner-
ability performs noticeably better in identifying high risk 

Figure 2 Correlation between indicator of vulnerability and 
deaths due to COVID-19 at Clinical Commissioning Group 
(CCG) areas. Source: Own elaboration based on National 
Health System digital data at CCGs areas 2019 and the 
deaths registered data until 22 weeks provided by Official 
National Statistics 2020.

Figure 3 Correlation between indicator of vulnerability 
and Index of Multiple Deprivation (IMD) rank. Source: Own 
elaboration based on National Health System digital data at 
Clinical Commissioning Groups areas 2019.

Figure 4 Correlation of Index of Multiple Deprivation (IMD) 
rank and Index of Vulnerability versus mortality rate. Source: 
Own elaboration based on National Health System digital 
data at Clinical Commissioning Groups areas 2019 and 
mortality rate of the first 22 weeks of the year 2020.
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Hatef et al. COVID-19 and Neighborhood Characteristics

FIGURE 1 | Change in the COVID-19 Prevalence and Correlation with ADI Over Time–Percentage of zip-codes with any COVID-19 cases (blue dotted line), COVID-19

prevalence (red dotted line), and the correlation between COVID-19 prevalence and ADI (black solid line) from April 20th to May 30th, 2020 across five selected states.

AZ, Arizona; FL, Florida; IL, Illinois; MD, Maryland; SC, South Carolina. Zip-code level data were not available for North Carolina and Virginia during this period to

perform longitudinal analysis.

that the higher COVID-19 prevalence among racial minorities
is mostly due to their socioeconomic disadvantage rather than
any race-linked clinical factors. Using May 30th data when
the number of tested individuals and COVID-19 prevalence
increased across selected states we detected a higher correlation
between COVID-19 prevalence and racial minorities in all states.

This study has limitations, including a limited data set
on a population level, a lack of data on socio-economic
characteristics of COVID-19 patients, and variability in methods
of reporting COVID-19 cases and data quality across selected
states. We acknowledge that COVID-19 testing and prevalence

are inter-connected and higher testing in specific communities
might result in higher disease. Lack of adequate testingmight lead
to spurious results in the assessment of the correlation between
COVID-19 prevalence and ADI.

Despite limitations, our study confirms that not all Americans
are equally at risk for COVID-19. Socioeconomic characteristics
of communities are likely to determine susceptibility to COVID-
19 (1). Communities comprised mainly of racial minorities
and economically challenged households are more likely to
be exposed to COVID-19 due to their overrepresentation in
the low-wage, essential work at the front lines such as in the
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Introduction: The spread of Coronavirus Disease 2019 (COVID-19) across the

United States has highlighted the long-standing nationwide health inequalities with

socioeconomically challenged communities experiencing a higher burden of the disease.

We assessed the impact of neighborhood socioeconomic characteristics on the

COVID-19 prevalence across seven selected states (i.e., Arizona, Florida, Illinois,

Maryland, North Carolina, South Carolina, and Virginia).

Methods: We obtained cumulative COVID-19 cases reported at the neighborhood

aggregation level by Departments of Health in selected states on two dates

(May 3rd, 2020, and May 30th, 2020) and assessed the correlation between the

COVID-19 prevalence and neighborhood characteristics.We developed Area Deprivation

Index (ADI), a composite measure to rank neighborhoods by their socioeconomic

characteristics, using the 2018 US Census American Community Survey. The higher

ADI rank represented more disadvantaged neighborhoods.

Results: After controlling for age, gender, and the square mileage of each community we

identified Zip-codes with higher ADI (more disadvantaged neighborhoods) in Illinois and

Maryland had higher COVID-19 prevalence comparing to zip-codes across the country

and in the same state with lower ADI (less disadvantaged neighborhoods) using data on

May 3rd. We detected the same pattern across all states except for Florida and Virginia

using data on May 30th, 2020.

Conclusion: Our study provides evidence that not all Americans are at equal risk

for COVID-19. Socioeconomic characteristics of communities appear to be associated

with their COVID-19 susceptibility, at least among those study states with high rates

of disease.

Keywords: coronavirus disease 2019, COVID-19, health disparities, social determinants of health, neighborhood

characteristics
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Migration. They also reinforce the notion that 
no one country can fight the virus alone and 
no one country can manage migration alone. 
But together, we can do both: contain the 
virus’s spread, buffer its impact on livelihoods 
and communities and recover better.

FOUR BASIC TENETS TO ADVANCING SAFE 
AND INCLUSIVE HUMAN MOBILITY DURING 

AND IN THE AFTERMATH OF COVID-19: 

1. Exclusion is costly in the long-run whereas
inclusion pays off for everyone.

2. The response to COVID-19 and protecting the
human rights of people on the move are not
mutually exclusive.

3. No-one is safe until everyone is safe.

4. People on the move are part of the solution.

4    POLICY BRIEF: COVID-19 AND PEOPLE ON THE MOVE

THREE CRISES IMPACTING PEOPLE ON THE MOVE 

Protection crisis Socio-economic crisis

Health crisis

• Unsanitary and crowded living conditions (e.g. some refugee camps 
have a population density that is 1,000 times that of surrounding host 
communities.)

• Compromised access to health services
• Food insecurity (e.g. more than half of the world’s refugees and IDPs live 

in countries and communities that feature high levels of food-insecurity.)

• Curtailed access to asylum an (e.g. 99 countries 
are making no exceptions for admission of asylum 
seekers at closed borders) 

• Detention, forced returns and deportations

• Stranded migrants, family separation and human 
smuggling 

• Rising unemployment and loss of livelihoods 
(e.g. over half of the refugees surveyed by UNHCR in 
Lebanon reported having lost their already meagre 
livelihoods) 

• Decline in remittances (e.g. remittances will drop by a 
total of USD$109 Billion in 2020 due to COVID-19)
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Figure 1 Number of new cases of confirmed COVID-19 in Singapore, 1 March–5 May 2020 [Source: Ministry of Health].

into Community Cases (residents and employment pass holders 
excluding work permit holders and dormitory residents), work 
permit holders not residing in dormitories and work permit 
holders residing in dormitories.

Migrant workers in Singapore can either hold an Employ-
ment Pass or a Work Permit. Skilled workers earning more than 
SGD3600 per month hold employment passes, while Work 
Permit holders are semiskilled workers working in the construc-
tion, manufacturing, marine shipyard, process or services sector.4

The principal legislation relating to the housing of migrant 
workers in dormitories was examined from the Singapore 
Statues online website.5 Additional information was gathered 
from a Ministerial statement given in a Singapore Parliament 
sitting on 4 May 2020.2

RESULTS
In Singapore, cases of COVID-19 are confirmed by a posi-
tive finding of a nasal swab which undergoes PCR testing for 
SARS- CoV-2. The total number of confirmed cases of COVID-19 
increased from 105 on 1st March, to 226 on 15th March, 926 
on 31st March, 3699 on 15th April, 16 169 on 30th April 2020 
and 20 198 on 6th May 2020 (figure 1).3

The small rise in cases in March was mainly due to ‘imported’ 
cases of citizens and long- term residents who returned from 
other infected countries. They were quarantined or given Stay 
at Home notices for 14 days on their return to Singapore since 
mid- March (depending on which country they returned from), 
and were monitored daily for fever and symptoms of COVID-
19. From 15 to 31 March, 714 new cases of COVID-19 were 
confirmed in Singapore, of whom 439 (61%) were imported 
cases.

A surge of cases seen from early April was caused by a large 
number of locally transmitted infections. The majority of the 
new cases occurred among low- skilled migrant workers living in 
dormitories scattered throughout Singapore. As of 6 May 2020, 
there were 17 758 confirmed COVID-19 cases among those 
living in migrant worker dormitories (88% of 20 198 nationally 
confirmed cases).6 A single dormitory housing approximately 
13 000 workers had 2526 confirmed cases, accounting for 
12.5% of all cases in the country. Twenty- four dormitories have 
been declared as isolation areas, with residents quarantined for 
14 days.7

The national response
The national response was swift and comprehensive. A multi- 
agency task force including health, manpower, military and 
police personnel was immediately formed. Among the sweeping 
measures implemented were extensive testing of dormitory 
workers, segregation of healthy and infected workers, observa-
tion for fever and symptoms several times a day, and setting up 
of dormitory on- site healthcare facilities.

The local community also helped in the response. Within days, 
websites that offered English to Bengali ( tinyurl. com/ covidben-
gali) and English to Tamil translations (http:// better. sg/ migr antw 
orke rtra nsla tions) to medical care teams were developed. This 
helped overcome the language barrier and allowed non- Bengali 
and non- Tamil- speaking healthcare workers to conduct an initial 
consultation without an interpreter. The websites also enabled 
medical personnel to contact a group of volunteer interpreters 
directly. About 3000 healthcare professionals signed up to the 
SG Healthcare Corps since its launch in April to marshal volun-
teers. Many were deployed to assist in the management of the 
dormitory infections.

Massive logistic arrangements have been made to provide 
housing facilities that will allow for appropriate social distancing. 
These included vacant public housing flats, military camps, exhi-
bition centres and even floating hotels. Preparations were put 
in place for food delivery, hygiene maintenance, monitoring 
and enforcement of quarantine, WiFi for workers to commu-
nicate with family and for entertainment and distribution of 
‘care packs’ that contained reusable masks, hand sanitisers and 
thermometers.

DISCUSSION
International recommendations for housing standards for 
workers have been produced by the ILO.8 In Singapore, dormi-
tories housing over a thousand residents are regulated by the 
Foreign Employee Dormitories Act 2015.5 The Act provides a 
regulatory framework for provision of facilities and amenities, 
and delivery of services to residents of foreign employee dormi-
tories. It specifies accommodation standards and mechanisms for 
enforcement of these standards and to promote sustainability and 
continuous improvements in the dormitories. A Commissioner 
for Foreign Employee Dormitories is responsible to administer 
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the Act, with possible penalties imposed on dormitory opera-
tors ranging from fines of up to SGD50 000 and jail terms of 
up to 12 months. In 2019, 100 full- time inspectors conducted 
approximately 1200 inspections and 3000 investigations. Every 
year about 20 dormitory operators are found to breach the Act.2

In spite of these existing regulations and enforcement, condi-
tions in the dormitories still allowed the COVID-19 outbreak to 
emerge. This is likely due to the difficulty to practise adequate 
social distancing, mingling of residents in common areas and 
shared facilities, for example, recreational, cooking, dining areas 
and toilets.

Many of the infected dormitory residents had mild symptoms, 
and some were even asymptomatic. These patients would not 
require hospitalisation and were isolated at community care 
facilities. As the patients are primarily young and free from 
significant comorbidities, their risk of serious complications and 
death is lower compared with the general population which has 
older persons at higher risk of complications and death from 
COVID-19. As of 6 May 2020, there has not been any deaths 
resulting from COVID-19 among the 17 758 infected workers. 
On 6 May 2020, none of these workers were hospitalised in 
intensive care. However, the impact on mental health among the 
workers should not be overlooked and needs to be addressed.

The number of cases will likely increase. Among the 3711 
passengers and crew living in close proximity aboard the cruise 
ship Diamond Princess, 712 persons (19.2%) were tested posi-
tive for SARS- CoV-2, even after quarantine and preventive 
measures were implemented.9 In one dormitory of about 13 000 
workers in Singapore, 1123 residents (8.6%) were infected as 
of 17 April 2020, and by 6 May, this number increased to 2526 
confirmed cases (19.4% infected residents).

Besides COVID-19, migrant workers in Singapore are at 
higher risk than local residents for specific infectious diseases. 
From 1990–2011, enteric fevers and tuberculosis cases have 
increased in Singapore, which could possibly be due to greater 
influx of migrant workers. Migrant workers accounted for half 
of diagnosed cases of hepatitis E, and construction workers 
were reported to be at higher risk of arboviral infections such as 
dengue, Zika and chikungunya.10

Other settings that would also face similar issues would 
include migrant and refugee camps,11 custodial facilities12 and 
nursing homes,13 which could also give rise to potential clusters 
of infected cases. These facilities will also pose infection risks to 
employees in these locations.

Ideally, matters related to inadequate housing of vulnerable 
migrant workers (and other similarly affected populations) need 
to be addressed before a pandemic. As this is unfortunately not 
the norm, these issues should not be disregarded but need to 
be urgently and conscientiously managed and resolved during a 

pandemic. Otherwise, these sites can be potential epicentres for 
COVID-19, which could subsequently lead to more widespread 
local transmission in the general community.
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Social Disadvantage, Politics, and Severe Acute Respiratory 
Syndrome Coronavirus 2 Trends: A County-level Analysis 
of United States Data
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Background. Understanding the epidemiology of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is essential 
for public health control efforts. Social, demographic, and political characteristics at the United States (US) county level might be 
associated with changes in SARS-CoV-2 case incidence.

Methods. We conducted a retrospective analysis of the relationship between the change in reported SARS-CoV-2 case counts at 
the US county level during 1 June–30 June 2020 and social, demographic, and political characteristics of the county.

Results. Of 3142 US counties, 1023 were included in the analysis: 678 (66.3%) had increasing and 345 (33.7%) nonincreasing 
SARS-CoV-2 case counts between 1 June and 30 June 2020. In bivariate analysis, counties with increasing case counts had a sig-
nificantly higher Social Deprivation Index (median, 48 [interquartile range {IQR}, 24–72]) than counties with nonincreasing case 
counts (median, 40 [IQR, 19–66]; P = .009). Counties with increasing case counts were significantly more likely to be metropolitan 
areas of 250 000–1 million population (P < .001), to have a higher percentage of black residents (9% vs 6%; P = .013), and to have 
voted for the Republican presidential candidate in 2016 by a ≥10-point margin (P = .044). In the multivariable model, metropolitan 
areas of 250 000–1 million population, higher percentage of black residents, and a ≥10-point Republican victory were independently 
associated with increasing case counts.

Conclusions. Increasing case counts of SARS-CoV-2 in the US during June 2020 were associated with a combination of 
sociodemographic and political factors. Addressing social disadvantage and differential belief systems that may correspond with 
political alignment will play a critical role in pandemic control.

Keywords.  SARS-CoV-2; COVID-19; social disadvantage; politics.

The coronavirus disease 2019 (COVID-19) pandemic, caused 
by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), has been associated with massive societal upheaval world-
wide and in the United States (US). In the absence of a vaccine or 
effective prophylactic medications, the most effective control meas-
ures have relied on behavioral change, primarily consisting of social 
distancing and wearing masks [1–3]. However, the ability of indi-
viduals in different communities to effectively adhere to behavioral 
measures relies on an array of social and community factors such as 
population density, transportation, and poverty. Furthermore, even 
when these social and community factors are conducive to behav-
ioral change, the willingness of the population in a given commu-
nity to adhere to behavioral control measures may differ depending 

on local political ideology. In the early months of the pandemic in 
the US, social distancing was variable but fairly widespread across 
the country, despite marked variability in local SARS-CoV-2 epide-
miology and government policies [4]. Reported increasing “COVID 
skepticism,” as well as reduced adherence to social distancing asso-
ciated with Republican political affiliation, may be associated with 
changes in incident SARS-CoV-2 cases [5, 6]. During the month of 
June 2020, there was a resurgence of SARS-CoV-2 cases in the US 
after it appeared that the “curve” was being flattened in May 2020 
[7]. We sought to understand how county sociodemographic and 
political characteristics might be associated with this increase in 
SARS-CoV-2 incidence.

METHODS

We performed a retrospective analysis of the relationship between 
the change in reported SARS-CoV-2 case counts at the US county 
level during the month of June 2020 (time period 1 June–30 June 
2020) and social, demographic, and political characteristics. We 
chose this particular month because of the apparent nationwide 
resurgence in cases at the time. We used a month duration because 
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participation (ie, populations that do not participate in voting 
such as undocumented immigrants being disproportionately 
affected [24]) and census classification within counties.

Furthermore, prior studies have shown that larger urban 
areas were more likely to vote Democrat and that rural-urban 
interface and rural areas were more likely to vote Republican 
[25]. However, our findings may well represent the geographic 
evolution of the epidemic over time from larger cities to smaller 
metropolitan areas, with voting patterns being merely a surro-
gate for geographic change. We attempted to adjust for these 
geographic differences in the analysis, but any such adjustment 
will incompletely account for temporal trends and other un-
measured confounders.

In conclusion, the evolution of the SARS-CoV-2 pandemic 
within the US may be an apt illustration of the oft-quoted state-
ment “social issues with medical consequences.” The cause of the 
increase in cases during June 2020 in the US is multifactorial and 
likely associated with sociodemographic factors and politics. We 
are faced with a situation in which politics may be negatively af-
fecting public health. As healthcare workers and leaders, we must 
pursue a 2-pronged approach of mitigating social disadvantage 
and appealing to a sense of collective purpose across political 
boundaries.
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Table 2. Univariate and Multivariable Relationships Between 
Independent Variables and Increasing County Severe Acute Respiratory 
Syndrome Coronavirus 2 Case Counts, 1 June–30 June 2020

Sociodemographic Characteristic

Univariate 
OR (95% 
CI)

Multivariable 
OR (95% CI)

P 
Value

Metropolitan designation    
 Metropolitan, >1 million population Reference Reference <.001
 Metropolitan, 250 000–1 million 

population
2.13 (1.45–

3.14)
2.04 (1.37–

3.05)
 

 Metropolitan, <250 000 population 1.50 (1.01–
2.22)

1.38 (.91–2.10)  

 Nonmetropolitan 0.88 (.64–
1.22)

0.70 (.49–1.10)  

Black race 3.01 (1.29–
7.01)

5.73 (1.69–
19.45)

.005

Hispanic ethnicity 2.16 (.72–
6.49)

3.75 (.93–15.11) .063

Social Deprivation Index by quartile    
 1–17 Reference Reference  
 >18–39 1.26 (.86–

1.84)
1.17 (.79–1.75) .431

 >40–59 1.31 (.89–
1.94)

1.02 (.66–1.57) .933

 >60–100 1.74 (1.20–
2.51)

1.22 (.73–2.04) .456

Republican presidential candidate won 
by ≥10 percentage points in 2016

1.31 (1.01–
1.70)

1.80 (1.33–2.42)<.001

Abbreviations: CI, confidence interval; OR, odds ratio.
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BACKGROUND
Many reports on coronavirus disease 2019 (Covid-19) have highlighted age- and 
sex-related differences in health outcomes. More information is needed about ra-
cial and ethnic differences in outcomes from Covid-19.

METHODS
In this retrospective cohort study, we analyzed data from patients seen within an 
integrated-delivery health system (Ochsner Health) in Louisiana between March 1 and 
April 11, 2020, who tested positive for severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2, the virus that causes Covid-19) on qualitative polymerase-chain-
reaction assay. The Ochsner Health population is 31% black non-Hispanic and 65% 
white non-Hispanic. The primary outcomes were hospitalization and in-hospital 
death.

RESULTS
A total of 3626 patients tested positive, of whom 145 were excluded (84 had miss-
ing data on race or ethnic group, 9 were Hispanic, and 52 were Asian or of an-
other race or ethnic group). Of the 3481 Covid-19–positive patients included in our 
analyses, 60.0% were female, 70.4% were black non-Hispanic, and 29.6% were 
white non-Hispanic. Black patients had higher prevalences of obesity, diabetes, 
hypertension, and chronic kidney disease than white patients. A total of 39.7% of 
Covid-19–positive patients (1382 patients) were hospitalized, 76.9% of whom were 
black. In multivariable analyses, black race, increasing age, a higher score on the 
Charlson Comorbidity Index (indicating a greater burden of illness), public insur-
ance (Medicare or Medicaid), residence in a low-income area, and obesity were 
associated with increased odds of hospital admission. Among the 326 patients 
who died from Covid-19, 70.6% were black. In adjusted time-to-event analyses, 
variables that were associated with higher in-hospital mortality were increasing 
age and presentation with an elevated respiratory rate; elevated levels of venous 
lactate, creatinine, or procalcitonin; or low platelet or lymphocyte counts. How-
ever, black race was not independently associated with higher mortality (hazard 
ratio for death vs. white race, 0.89; 95% confidence interval, 0.68 to 1.17).

CONCLUSIONS
In a large cohort in Louisiana, 76.9% of the patients who were hospitalized with 
Covid-19 and 70.6% of those who died were black, whereas blacks comprise only 
31% of the Ochsner Health population. Black race was not associated with higher 
in-hospital mortality than white race, after adjustment for differences in socio-
demographic and clinical characteristics on admission.

A BS TR AC T

Hospitalization and Mortality among Black 
Patients and White Patients with Covid-19

Eboni G. Price-Haywood, M.D., M.P.H., Jeffrey Burton, Ph.D., Daniel Fort, Ph.D., 
and Leonardo Seoane, M.D.  
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mately twice the odds of hospital admission as 
white race (odds ratio, 1.96; 95% confidence in-
terval [CI], 1.62 to 2.37). In addition, increasing 
age, a higher score on the Charlson Comorbidity 
Index, public insurance (Medicare or Medicaid), 
residence in a low-income area, and obesity were 
associated with an increased odds of admission, 
whereas female sex was associated with lower odds 
of admission.

Factors Associated with In-Hospital Death
Table 4 shows the Cox proportional-hazards mod-
els for factors associated with in-hospital death. In 
the adjusted time-to-event analyses (model 4), 
variables that were associated with higher in-hos-
pital mortality were increasing age and presenta-
tion with an elevated respiratory rate; elevated lev-
els of venous lactate, creatinine, or procalcitonin; 
or low platelet or lymphocyte counts. However, 

Characteristic
White Non-Hispanic 

(N = 319)
Black Non-Hispanic 

(N = 1063)

Level of hospital care — no. (%)‡

Critical care: intensive care units 94 (29.5) 380 (35.7)

Ventilator 67 (21.0) 297 (27.9)

No ventilator 27 (8.5) 83 (7.8)

Noncritical care: medicine–surgical units 225 (70.5) 683 (64.3)

Clinical outcome — no. (%)

Still admitted 13 (4.1) 49 (4.6)

Discharged alive from hospital 210 (65.8) 784 (73.8)

Died 96 (30.1) 230 (21.6)

Median length of hospital stay (IQR) — days§ 7.0 (3.0–13.0) 6.0 (3.0–12.0)

*  Plus–minus values are means ±SD. To convert the values for creatinine to micromoles per liter, multiply by 88.4. To 
convert the values for bilirubin to micromoles per liter, multiply by 17.1. IQR denotes interquartile range.

†  Variables with missing data have a denominator shown.
‡  Shown is the highest level of hospital care received at any time during the hospital course.
§  Only deceased or discharged patients were used for calculations of length of hospital stay.

Table 2. (Continued)

Table 3. Odds Ratios for Hospitalization among 3481 Covid-19–Positive Patients.*

Variable Model 1 Model 2 Model 3

odds ratio (95% CI)

Race: black vs. white 1.71 (1.46–1.99) 2.35 (1.97–2.80) 1.96 (1.62–2.37)

Age, in 5-yr units — 1.34 (1.30–1.37) 1.29 (1.25–1.33)

Sex: female vs. male — 0.57 (0.49–0.66) 0.56 (0.48–0.65)

Charlson Comorbidity Index score — — 1.05 (1.00–1.10)

Residence in low-income area: yes vs. no — — 1.22 (1.04–1.43)

Insurance

Medicare vs. commercial — — 1.73 (1.39–2.14)

Medicaid vs. commercial — — 1.65 (1.29–2.12)

Other vs. commercial — — 0.91 (0.70–1.20)

Obesity: yes vs. no — — 1.43 (1.20–1.71)

*  Model 1 is the unadjusted race-only model; model 2 includes race with the additional covariates of age and sex; and 
model 3 includes race with the additional covariates of age, sex, Charlson Comorbidity Index score, residence in a low-
income area, insurance plan, and obesity.
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Commune très dense Surpeuplement Travail uniquement à
l’extérieur*

Dégradation situation
financière

OR Brut OR ajusté OR Brut OR ajusté OR Brut OR ajusté OR Brut OR ajusté

Sexe

Femme 1 1 1 1 1 1 1 1

Homme 0,99 (0,97-1,02) 1,03 (1,00-1,07) 1,00 (0,95-1,04) 1,11 (1,05-1,16) 0,97 (0,94-1,01) 1,00 (0,97-1,04) 1,06 (1,03-1,09) 0,99 (0,96 1,03)

Âge

18-24 1 1 1 1 1 1 1 1

25-34 1,53 (1,45-1,61) 1,42 (1,33-1,51) 1,43 (1,33-1,53) 1,80 (1,65-1,97) 0,91 (0,84-0,99) 1,12 (1,04-1,22) 1,42 (1,35-1,50) 1,33 (1,25-1,42)

35-44 1,16 (1,10-1,22) 1,00 (0,94-1,07) 1,49 (1,40-1,60) 1,95 (1,79-2,13) 0,93 (0,86-1,01) 1,15 (1,06-1,24) 1,50 (1,42-1,57) 1,39 (1,31-1,48)

45-54 0,97 (0,92-1,02) 0,89 (0,84-0,95) 0,76 (0,71-0,82) 0,99 (0,90-1,08) 1,22 (1,13-1,32) 1,45 (1,34-1,56) 1,23 (1,17-1,30) 1,12 (1,05-1,20)

55-64 0,87 (0,83-0,91) 0,81 (0,76-0,86) 0,26 (0,23-0,28) 0,38 (0,34-0,43) 1,39 (1,29-1,51) 1,67 (1,53-1,81) 0,69 (0,65-0,73) 0,66 (0,62-0,71)

Origine

Né français de
parents français
à la naissance

1 1 1 1 1 1 1 1

Né français
dans un DROM
de parents
français de
naissance

1,17 (1,10-1,26) 1,27 (1,18-1,36) 2,59 (2,37-2,83) 2,13 (1,94-2,34) 1,22 (1,12-1,33) 1,12 (1,02-1,22) 1,05 (0,97-1,13) 0,93 (0,87-1,01)

Descendant
d’immigré
Europe

1,33 (1,25-1,42) 1,42 (1,33-1,52) 1,24 (1,11-1,38) 1,28 (1,14-1,43) 0,89 (0,82-0,96) 0,83 (0,77-0,90) 1,14 (1,06-1,22) 1,13 (1,05-1,21)

Immigré Europe 1,74 (1,59-1,90) 1,88 (1,71-2,06) 2,36 (2,09-2,66) 2,42 (2,13-2,75) 0,80 (0,71-0,90) 0,74 (0,65-0,83) 1,37 (1,25-1,51) 1,29 (1,17-1,42)

Descendant
d’immigré hors
Europe

4,37 (4,09-4,66) 4,49 (4,20-4,80) 4,42 (4,11-4,75) 3,03 (2,81-3,27) 0,74 (0,67-0,80) 0,78 (0,71-0,85) 1,40 (1,31-1,50) 1,18 (1,10-1,26)

Immigré hors
Europe 5,19 (4,88-5,53) 6,17 (5,77-6,59) 7,27 (6,82-7,75) 4,97 (4,63-5,33) 0,91 (0,84-0,98) 0,82 (0,76-0,89) 1,71 (1,61-1,82) 1,28 (1,20-1,36)

Revenus 2018

Décile 1 0,73 (0,68-0,77) 0,67 (0,63-0,71) 7,72 (6,94-8,59) 4,90 (4,37-5,51) 1,73 (1,59-1,87) 1,15 (1,05-1,25) 2,63 (2,47-2,81) 2,18 (2,04-2,34)

D2-D3 0,58 (0,55-0,61) 0,61 (0,58-0,65) 6,27 (5,65-6,95) 4,42 (3,96-4,95) 1,96 (1,83-2,09) 1,30 (1,21-1,40) 2,40 (2,26-2,54) 2,03 (1,90-2,16)

D4-D5 0,44 (0,42-0,47) 0,53 (0,50-0,56) 3,34 (3,01-3,72) 2,76 (2,46-3,09) 1,88 (1,77-2,01) 1,31 (1,22-1,40) 1,79 (1,69-1,90) 1,56 (1,47-1,66)

D6-D7 0,44 (0,42-0,47) 0,52 (0,49-0,55) 2,18 (1,96-2,43) 1,93 (1,72-2,16) 1,59 (1,49-1,69) 1,19 (1,12-1,28) 1,43 (1,35-1,52) 1,29 (1,22-1,37)

D8-D9 0,59 (0,57-0,62) 0,65 (0,62-0,68) 1,57 (1,41-1,75) 1,49 (1,33-1,66) 1,22 (1,14-1,29) 1,04 (0,98-1,11) 1,08 (1,03-1,15) 1,04 (0,98-1,10)

Décile 10 1 1 1 1 1 1 1 1

TABLEAU 5. Facteurs associés aux indicateurs d’exposition potentielle au virus (densité, surpeuplement, travail uniquement à l’extérieur) et
à la dégradation de la situation financière.
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Commune très dense Surpeuplement Travail uniquement à
l’extérieur*

Dégradation situation
financière

OR Brut OR ajusté OR Brut OR ajusté OR Brut OR ajusté OR Brut OR ajusté

Sexe

Femme 1 1 1 1 1 1 1 1

Homme 0,99 (0,97-1,02) 1,03 (1,00-1,07) 1,00 (0,95-1,04) 1,11 (1,05-1,16) 0,97 (0,94-1,01) 1,00 (0,97-1,04) 1,06 (1,03-1,09) 0,99 (0,96 1,03)

Âge

18-24 1 1 1 1 1 1 1 1

25-34 1,53 (1,45-1,61) 1,42 (1,33-1,51) 1,43 (1,33-1,53) 1,80 (1,65-1,97) 0,91 (0,84-0,99) 1,12 (1,04-1,22) 1,42 (1,35-1,50) 1,33 (1,25-1,42)

35-44 1,16 (1,10-1,22) 1,00 (0,94-1,07) 1,49 (1,40-1,60) 1,95 (1,79-2,13) 0,93 (0,86-1,01) 1,15 (1,06-1,24) 1,50 (1,42-1,57) 1,39 (1,31-1,48)

45-54 0,97 (0,92-1,02) 0,89 (0,84-0,95) 0,76 (0,71-0,82) 0,99 (0,90-1,08) 1,22 (1,13-1,32) 1,45 (1,34-1,56) 1,23 (1,17-1,30) 1,12 (1,05-1,20)

55-64 0,87 (0,83-0,91) 0,81 (0,76-0,86) 0,26 (0,23-0,28) 0,38 (0,34-0,43) 1,39 (1,29-1,51) 1,67 (1,53-1,81) 0,69 (0,65-0,73) 0,66 (0,62-0,71)

Origine

Né français de
parents français
à la naissance

1 1 1 1 1 1 1 1

Né français
dans un DROM
de parents
français de
naissance

1,17 (1,10-1,26) 1,27 (1,18-1,36) 2,59 (2,37-2,83) 2,13 (1,94-2,34) 1,22 (1,12-1,33) 1,12 (1,02-1,22) 1,05 (0,97-1,13) 0,93 (0,87-1,01)

Descendant
d’immigré
Europe
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Immigré Europe 1,74 (1,59-1,90) 1,88 (1,71-2,06) 2,36 (2,09-2,66) 2,42 (2,13-2,75) 0,80 (0,71-0,90) 0,74 (0,65-0,83) 1,37 (1,25-1,51) 1,29 (1,17-1,42)

Descendant
d’immigré hors
Europe

4,37 (4,09-4,66) 4,49 (4,20-4,80) 4,42 (4,11-4,75) 3,03 (2,81-3,27) 0,74 (0,67-0,80) 0,78 (0,71-0,85) 1,40 (1,31-1,50) 1,18 (1,10-1,26)

Immigré hors
Europe 5,19 (4,88-5,53) 6,17 (5,77-6,59) 7,27 (6,82-7,75) 4,97 (4,63-5,33) 0,91 (0,84-0,98) 0,82 (0,76-0,89) 1,71 (1,61-1,82) 1,28 (1,20-1,36)

Revenus 2018

Décile 1 0,73 (0,68-0,77) 0,67 (0,63-0,71) 7,72 (6,94-8,59) 4,90 (4,37-5,51) 1,73 (1,59-1,87) 1,15 (1,05-1,25) 2,63 (2,47-2,81) 2,18 (2,04-2,34)
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TABLEAU 5 (suite). Facteurs associés aux indicateurs d’exposition potentielle au virus (densité, surpeuplement, travail uniquement à l’exté-
rieur) et à la dégradation de la situation financière.

Commune très dense Surpeuplement Travail uniquement à
l’extérieur*

Dégradation situation
financière

OR Brut OR ajusté OR Brut OR ajusté OR Brut OR ajusté OR Brut OR ajusté

PCS

Agriculteurs,
indépendants
et
entrepreneurs

0,34 (0,32-0,37) 0,35 (0,32-0,37) 1,15 (1,04-1,28) 0,76 (0,68-0,85) 5,07 (4,72-5,44) 4,72 (4,39-5,08) 2,80 (2,63-2,98) 2,37 (2,22-2,53)

Cadres
supérieurs 1 1 1 1 1 1 1 1

Profession
intermédiaires 0,50 (0,48-0,52) 0,55 (0,53-0,58) 1,06 (0,99-1,14) 0,86 (0,80-0,93) 2,49 (2,36-2,63) 2,38 (2,25-2,52) 1,07 (1,02-1,13) 0,96 (0,91-1,01)

Employés de
bureau, vente
et service
qualifiés

0,61 (0,57-0,64) 0,61 (0,58-0,65) 1,32 (1,22-1,44) 0,82 (0,75-0,90) 1,75 (1,63-1,87) 1,73 (1,61-1,86) 1,20 (1,13-1,27) 0,94 (0,88-1,00)

Employés de
bureau, vente
et de service
non qualifiés

0,44 (0,42-0,46) 0,49 (0,47-0,52) 1,46 (1,36-1,56) 1,01 (0,93-1,09) 3,69 (3,49-3,90) 3,31 (3,12-3,52) 1,25 (1,19-1,31) 1,03 (0,98-1,09)

Ouvriers
qualifiés 0,32 (0,31-0,34) 0,32 (0,30-0,35) 1,63 (1,50-1,77) 0,93 (0,85-1,02) 2,66 (2,49-2,85) 2,45 (2,28-2,63) 1,90 (1,80-2,01) 1,50 (1,41-1,60)

Ouvriers non
qualifiés 0,32 (0,30-0,35) 0,29 (0,27-0,32) 2,20 (1,99-2,43) 1,05 (0,94-1,18) 3,53 (3,23-3,87) 3,33 (3,03-3,66) 1,72 (1,60-1,86) 1,20 (1,11-1,30)

N’a jamais
travaillé 0,62 (0,59-0,65) 0,57 (0,53-0,61) 1,98 (1,83-2,13) 1,19 (1,07-1,32) - - 1,02 (0,96-1,09) 0,82 (0,76-0,88)

Effectifs 87224 87224 86944 86944 63526 63526 87170 87170

Source : Enquête EpiCoV V1-2020 INSERM/DREES.
Champ : France métropolitaine, Martinique, Guadeloupe et Réunion. Personnes de 18 à 64 ans vivant en ménage ordinaire ou institution (hors EHPAD et prisons).
Note : Le niveau d’études n’est pas intégré dans ce tableau car cette variable est liée à la profession exercée.
*Parmi les personnes ayant un emploi avant le confinement.
Données non pondérées.
Les odds-ratio (OR) ont été estimés par des modèles de régression logistique univariés (OR brut) ou ajustés sur l’ensemble des variables indiquées dans la première colonne (OR
ajusté) et dont la variable expliquée est chacun des facteurs de la première ligne; l’intervalle de confiance à 95 % est donné entre parenthèses.
Lecture : Un OR supérieur à 1 indique une fréquence plus élevée du facteur de risque indiqué en colonne (par exemple, le fait de vivre dans une commune très dense) en lien avec la
caractéristique indiquée en début de ligne ; la fréquence est plus faible si l’OR est inférieur à 1. Les ouvriers non qualifiés ont une probabilité d’être sortis travailler à l’extérieur
augmentée (dont la côte est multipliée par 3,53) par rapport au cadres supérieurs. Cette probabilité est aussi augmentée (rapport des côtes de 3,33) par rapport aux cadres supérieurs,
indépendamment de leur sexe, âge, origine et revenus.
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