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Abstract
Background Baseline disparities in non-discretionary risk factors, i.e., those not readily altered, like family size and work 
environment, appear to underlie the disproportionate COVID-19 infection rates seen among Hispanic persons and, at surge 
onsets, Black persons. No study has systematically compared such risk factors by race/ethnicity among infected individuals.
Methods Using a cross-sectional survey, we compared household, job, and socioeconomic characteristics among 260 His-
panic, non-Hispanic Black, and non-Hispanic White adults with confirmed or probable COVID-19 in New York from March 
to May 2020. We used logistic regression to identify independent relationships.
Results In bivariate analysis, we found significant differences by race/ethnicity in the following: (1) rates of household crowding 
(p < 0.001), which were highest for Hispanic patients (45.1%) and lowest for White patients (0.9%); (2) rates of non-healthcare 
frontline work (p < 0.001), which were highest for Hispanic patients (71.0% of those employed) and lowest for White patients 
(31.4%); (3) rates of working close to people (p < 0.001), which were highest for Black patients (69.4%) and lowest for Hispanic 
patients (32.3%); and (4) rates of frontline healthcare work (p = 0.004), which were higher for Black (44.9%) and White (44.3%) 
patients than Hispanic patients (19.4%). Adjusting for covariates eliminated most differences but not that for household crowding.
Conclusions Non-discretionary COVID-19 risk factors among patients in the initial surge differed substantially by race/
ethnicity. Socioeconomic factors explained most differences, but household crowding was independently associated with 
Hispanic ethnicity. Our findings highlight the ongoing need for universal safeguards for US frontline workers, including 
mandated paid sick leave and expanded affordable housing options.
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There is extensive evidence that structural socioeconomic 
disparities underlie the disproportionate impact of COVID-
19 on persons of color just as with H1N1 a decade earlier [1]. 
High case rates among Hispanic and, at surge onsets, Black 
persons [2] implicate household and job factors, specifically. 

Household size is correlated with COVID-19 infection rates 
[3] and is significantly larger, on average, for Hispanic than 
for White persons [4]. Black and Hispanic persons are over-
represented in the frontline (in-person) workforce [5], includ-
ing some of the highest-risk areas, such as healthcare and 

 * Erika H. Newton 
 Erika.Newton@stonybrookmedicine.edu

1 Department of Emergency Medicine, Renaissance School 
of Medicine at Stony Brook University, Stony Brook, HSC 
L4-050, New York, NY 11794-8350, USA

2 AdventHealth Celebration, Celebration, Orlando, FL, USA
3 Renaissance School of Medicine at Stony, Brook University, 

Stony Brook, New York, NY, USA
4 Department of Psychiatry, Rush University Medical Center, 

Chicago, IL, USA

5 Department of Family, Population and Preventive Medicine, 
Program in Public Health, Stony Brook University, Stony 
Brook, New York, NY, USA

6 Department of Behavioral and Community Health, School 
of Public Health, University of Maryland, College Park, MD, 
USA

7 Program in Oncology, University of Maryland Marlene 
and Stewart Greenebaum Comprehensive Cancer Center, 
Baltimore, MD, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s40615-022-01416-1&domain=pdf


 Journal of Racial and Ethnic Health Disparities

1 3

food service [6]. Hispanic households are substantially more 
likely than White households to combine risk factors, e.g., 
crowding and the presence of an essential worker [7].

To date, no study has systematically compared such risk 
factors by race and ethnicity among individuals with COVID-
19. It is therefore not known to what extent baseline differ-
ences diminish when each member of a sample under study 
represents a failure of social distancing and other safeguards, 
or whether sources of COVID-19 differ qualitatively by race/
ethnicity. Podewils et al. [8], in Denver, compared a limited 
set of characteristics for Hispanic and non-Hispanic persons 
with and without COVID-19 and found larger households, 
more household sick contacts, and more essential work among 
infected Hispanic persons. In the present study, we gathered 
information about additional household and job-related expo-
sure risks, demographics, and socioeconomic status from His-
panic, non-Hispanic Black, and non-Hispanic White patients 
with a history of known or probable COVID-19 (by labo-
ratory or clinical criteria, respectively). Our objective was 
to identify sources of non-discretionary risk, i.e., those not 
readily altered, like family size and work environment, by 
race/ethnicity to aid targeted risk reduction efforts for future 
pandemics. Where possible, we compare rates of risk factors 
in our sample with those at the population level.

The study took place in the early spring of 2020 in Suffolk 
County, NY, USA, which, at the time, was among the top US 
counties for total COVID-19 caseload. By using data from the 
initial surge in an early epicenter of the pandemic, we mini-
mize the effect of differential responses (e.g., vaccination rates) 
over time and draw attention instead to baseline vulnerabilities.

Methods

We surveyed adults with a history of confirmed or suspected 
COVID-19 about their risk factors for COVID-19 exposure 
at the time of illness. We conducted the survey by phone 
over 6 months, from June 1 to December 2, 2020. Subjects 
were patients treated during the initial surge of the pandemic 
at a large suburban teaching hospital located 60 miles from 
New York City in Suffolk County, NY, USA.

Sample

We performed an electronic data query of Hispanic, non-
Hispanic Black (henceforth “Black”), and non-Hispanic 
White (henceforth “White”) patients age 18 and over seen 
in the medical (non-psychiatric) emergency department 
between March 15 and May 9, 2020, who were assigned 
any of the four COVID-19-related ICD-10 diagnosis codes 
(U07.1, U07.2, B97.29, Z20.828) or two viral pneumonia 
codes (J12.89 or J12.9) then in common use for confirmed, 
suspected, or possible COVID-19 infection. Demographic 

data in the electronic record were obtained by Patient Reg-
istration at the time of hospital intake. We performed elec-
tronic chart reviews on a random subset, balanced across 
race/ethnicity and study week where possible, to determine 
eligibility and obtain contact information. Patients were eli-
gible for inclusion if they had a positive COVID-19 poly-
merase chain reaction (PCR) test or antibody test or met 
specific clinical criteria (Online Resource 1) derived from 
the available evidence at the time. Clinical criteria were 
deemed necessary as testing was inconsistently available to 
emergency department patients during that time and because 
negative results were unreliable. Characteristics were simi-
lar for the 54 (20.8%) patients without test confirmation. 
There were only two differences: (1) fewer patients with 
test-confirmed COVID-19 reported household sick con-
tacts, and (2) controlling for test confirmation increased the 
Hispanic-White disparity in household crowding. Patients 
were excluded if they lacked capacity to consent, lived in a 
group home or skilled nursing facility, or had an acute psy-
chiatric illness. Additional exclusion criteria applied during 
telephone screening included physical or mental distress; 
patients without a positive COVID-19 test were also asked 
whether a different cause for their symptoms had been found 
after discharge and were excluded if they responded in the 
affirmative.

We derived our target sample size from Quinn et al.’s 
[1] H1N1 study. Based on the 23% and 50% lower social 
distancing ability they found for English-fluent and Span-
ish-preferring Hispanic survey respondents, respectively, 
compared with White respondents, we aimed to enroll 120 
patients in each group (assuming English-fluency in half of 
Hispanic respondents) for a power of 0.8 to detect Hispanic-
White differences with a 95% confidence level. Electronic 
data query identified 3653 potential patients; 847 (40 per 
group per week where possible) were randomly selected for 
chart review. Of 603 meeting eligibility requirements, we 
enrolled 244 (40%) (see Online Resource 2 for inclusions 
and exclusions). In response to the lower-than-anticipated 
enrollment, which overwhelmingly reflected failure to con-
tact, we randomly screened an additional 146. The enroll-
ment rate for these was even lower, so we halted enrollment 
at 260 (overall response rate: 37%).

Survey Instrument and Measures

We adapted questions where possible from the 2019 Ameri-
can Community Survey [9] and from Quinn et al. [1] (with 
permission). Our questionnaire assessed demographics, 
spoken and written English understanding, socioeconomic 
status, household characteristics, and job characteristics. 
Where race/ethnicity differed between electronic registration 
data and survey response, we used the latter; this occurred 
twice. Household factors included dwelling type, number of 
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rooms (including kitchen but excluding bathrooms), number 
of people, presence of children, and presence of household 
sick contacts. Crowding was defined as more people than 
rooms in a household.

Job factors were collected from patients who reported 
an employment status at the time of illness of “Employed 
full-time,” “Employed part-time,” or “Self-employed.” 
These characteristics included occupation, whether front-
line (“Could your type of work be done from home if your 
employer allowed it?”), availability of sick leave (“At the 
time you got sick, did you have sick leave at your job?”), 
whether the temporary inability to work risked job loss 
(“Could you lose your job or business if you were tempo-
rarily unable to go to work?”), access to personal protective 
equipment (PPE) (“At the time you got sick, was your job 
providing personal protective equipment (PPE) like face 
masks against Coronavirus?”), and form of commute (“Prior 
to getting sick, how did you usually get to work each day?”); 
occupation was categorized by whether it was essential (per 
New York State Executive Order No. 202.6, March 2020), 
required close proximity to people (high “contact-intensity” 
[10]), or was in healthcare. Three subcategories of front-
line workers were analyzed separately: frontline healthcare 
worker, frontline non-healthcare worker, and frontline essen-
tial worker (this subcategory consisted of both healthcare 
workers and non-healthcare workers).

The questionnaire comprised 39 closed-ended and 12 
open-ended questions in 5 sections, was available in English 
and Spanish, and took 10–15 min to complete. After pilot 
testing with ten patients, we adjusted question order and 
wording, based on feedback. Hispanic patients were asked 
about spoken English comprehension after 35 had already 
been enrolled.

After an introductory letter to eligible patients, mem-
bers of the research team, using a script, conducted recruit-
ment, screening, consenting procedures, and questionnaire 
administration by phone, generally in one or two contacts. 
No incentives were offered. Study data were collected and 
managed using REDCap, an electronic data capture tool. 
The study was approved by Stony Brook University’s Insti-
tutional Review Board.

Statistical Analyses

We analyzed the data with Stata version 11 (StataCorp LP, 
College Station, TX, USA). We used descriptive statistics to 
summarize the data overall and by race/ethnicity, chi-square 
and Fisher’s exact test to analyze differences by race/ethnic-
ity for categorical variables, and ANOVA for continuous 
variables. We then used logistic regression to further analyze 
the relationship between race/ethnicity and household and 
job-related COVID-19 risk factors: we report an unadjusted 
model and, using purposeful selection, a model adjusting 

for age, sex, eligibility of a child in the household for free 
school lunch (as a proxy for poverty), highest education 
level attained, whether the patient was an immigrant, writ-
ten English ability, health insurance type, and dwelling type. 
Additional patient characteristics which were considered but 
ultimately omitted from the model include employment sta-
tus (which could not be included when the dependent vari-
able was work-related and had no significant effect on the 
relationship of race/ethnicity to household factors), annual 
household income (an income range and therefore not mean-
ingfully interpretable given variable household size), and 
presence or absence of children (collinear with our choice of 
poverty measure); sex, health insurance type, English ability, 
and dwelling type did not appreciably alter the relationship 
between race/ethnicity and the dependent variable of interest 
(COVID-19 risk factor) when included in the multivariable 
analysis. Missing data were rare (0–2%) except for house-
hold income (17%) and spoken English ability (14%), which 
we omitted from the main analysis.

Results

Demographic and Socioeconomic Characteristics

A total of 260 patients (92 Hispanic, 65 Black, and 103 
White) completed the survey. There were marked demo-
graphic and socioeconomic differences by race/ethnic-
ity (p < 0.05) in all characteristics examined except sex 
(Table 1). Compared with other patients, Hispanic patients 
were younger and were more likely to have an annual house-
hold income below $50,000, to be unemployed, to lack a 
high school degree, to be uninsured, and, among those with 
children, to have a child eligible for free school lunch. Com-
pared with White patients, Hispanic patients lived in fewer 
rooms, had larger households, and were more likely to live 
with children. Black patients fell between Hispanic and 
White patients on most measures. Most Hispanic patients 
and over a third of Black patients were foreign-born, the 
former most often from El Salvador or Ecuador and the latter 
from the Caribbean. Nearly half of Hispanic patients had a 
limited understanding of written English.

Risk Factors for COVID‑19 Exposure

As seen in Table 2, there were high levels of non-discre-
tionary risk factors for COVID-19 in all groups and signifi-
cant differences by race/ethnicity. Nearly half of Hispanic 
patients, and far fewer Black and White patients, lived in 
crowded households (p < 0.001); the 2019 county rate for 
crowding among Hispanic persons, by comparison, was 
7.3% [11]. Among childless households, crowding rates 
remained higher for Hispanic patients (p < 0.001). Figure 1, 
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using smoothed frequency data as an alternative to over-
lapping histograms, shows the marked differences in the 
distribution of person-to-room ratios by race/ethnicity, par-
ticularly that between Hispanic patients and non-Hispanic 
White patients. Differences are seen with respect to both 
central tendency and total range: crowding or near-crowding 
held for a wide range of values in the Hispanic sample, as 
compared with relative concentrated person-to-room ratios 
centered just under 0.5 for White patients.

In data not shown, household crowding was strongly 
associated with being an immigrant and, among immi-
grants, with being from Latin America (OR 6.40, 95% CI 
3.19–12.86 and 19.89, 95% CI 2.54–155.66, respectively). 
Among Hispanic patients, the crowding rate was 48.7% for 
immigrants, and 31.3% for US-born patients, a non-signifi-
cant difference, and no significant difference in crowding by 
birth country was found among the former (note: a major-
ity of birth countries in Latin America were represented 

Table 1  Demographic and socioeconomic characteristics by race/ethnicity of Patients in Suffolk County, NY, USA, with probable COVID-19 
infection: March–May 2020

Data are given as frequency (percentage) and percentages are based on sample sizes listed, unless otherwise specified
a Data are given as mean (standard deviation)
b N = 259 (91 Hispanic, 65 Black, and 103 White patients)
c N = 258 (91 Hispanic, 65 Black, and 102 White patients)
d N = 217 (73 Hispanic, 59 Black, and 85 White patients); 43 (16.5%) patients declined to answer question
e N = 122 (54 Hispanic, 37 Black, and 31 White patients) out of 124 patients with children

Characteristic All (n = 260) Hispanic (n = 92) Non-Hispanic Black 
(n = 65)

Non-Hispanic White 
(n = 103)

p-value

Agea 49.6 (15.2) 45.7 (14.2) 51 (15.2) 52.2 (15.4) 0.007
Sex (male) 140 (53.9) 52 (56.5) 30 (46.2) 58 (56.3) 0.36
Non-US-bornb 102 (39.4) 75 (82.4) 23 (35.4) 4 (3.9)  < 0.001
≤ 15 years in the  USAb 24 (9.3) 23 (25.3) 1 (1.5) 0 (0.0)  < 0.001
Limited English (written) 47 (18.1) 45 (48.9) 1 (1.5) 1 (1.0)  < 0.001
Education (highest degree)c

  Associate’s, bachelor’s, or higher 94 (36.4) 19 (20.9) 24 (37.0) 51 (50.0)  < 0.001
  High school or GED 116 (45.0) 30 (33.0) 38 (58.5) 48 (47.1)
  No high school degree 48 (18.6) 42 (46.2) 3 (4.6) 3 (2.9)

Annual household  incomed

   < $50,000 78 (35.9) 48 (65.8) 14 (23.7) 16 (18.8)  < 0.001
  $50–100 66 (30.4) 15 (16.3) 23 (35.4) 28 (27.2)

   > $100,000 73 (33.6) 10 (10.9) 22 (33.9) 41 (39.8)
Child eligible for free school  lunche 54 (44.3) 31 (57.4) 17 (46.0) 6 (19.4) 0.003
Health insurance
  Private 154 (59.2) 42 (45.7) 36 (55.4) 76 (73.8)  < 0.001
  Medicare 49 (18.8) 11 (12.0) 15 (23.1) 23 (22.3)
  Medicaid 43 (16.5) 20 (21.7) 16 (24.6) 7 (6.8)
  None 24 (9.2) 19 (20.7) 3 (4.6) 2 (1.9)

Employment status
  Employed 184 (70.8) 65 (70.7) 49 (75.4) 70 (68.0) 0.007
  Unemployed 31 (11.9) 18 (19.6) 4 (6.2) 9 (8.8)
  Retired 36 (13.8) 5 (5.4) 11 (16.9) 20 (19.4)

Dwelling type
  House 204 (78.5) 64 (69.6) 54 (83.1) 86 (83.5) 0.04
  Apartment 38 (14.6) 16 (17.4) 9 (13.9) 13 (12.6)
  Room 17 (6.5) 12 (13.0) 2 (3.1) 3 (2.9)

Household
  Number of  roomsa,b 5.7 (2.5) 4.6 (2.1) 5.9 (2.6) 6.4 (2.5)  < 0.001
  Number of  peoplea,b 3.8 (2.2) 4.6 (2.5) 3.8 (1.8) 3.1 (1.6)  < 0.001
  Any children in household 124 (47.7) 54 (58.7) 38 (58.4) 32 (31.1)  < 0.001
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by fewer than 5 patients). However, the crowding rate of 
85.7% for the seven patients born in Mexico was signifi-
cantly higher than the rate of 44.8% for patients from other 
Latin American countries combined (p = 0.04).

As seen in Table 2, the likelihood of patients reporting 
having noted a sick contact at home when they became ill 
also varied significantly by race/ethnicity (p = 0.03): the 

highest rate was that among Hispanic patients (37.8%), and 
the lowest that among Black patients (18.5%).

 A large majority of employed patients in each group 
had frontline jobs, with over two-thirds in each performing 
frontline essential work. Rates for both far exceeded recently 
published Figs. [12, 13]. A majority of Black and White 
patients and fewer Hispanic patients had jobs involving close 

Table 2  Prevalence of Non-Discretionary Risk Factors for COVID-19 Exposure, by Race/Ethnicity, Among Patients in Suffolk County, NY, 
With Probable COVID-19 Infection: March–May 2020

a Sample size varies by subpopulation under study: all patients (260), patients with childless households (136), working patients (184), or non-
self-employed working patients (173). Additionally, three Hispanic patients provided incomplete job information, and one Hispanic and one 
White person did not provide household size. bEight patients responded “N/A” (not applicable) to this question

Risk factor Total Hispanic Non-Hispanic Black Non-Hispanic White p-value

na No. (%) n No. (%) n No. (%) n No. (%)

Household crowding 258 49 (19.0) 91 41(45.1) 65 7 (10.8) 102 1 (0.9)  < 0.001
Household crowding, no children 134 11 (8.2) 37 9 (24.3) 27 2 (7.4) 70 0  < 0.001
Household sick contact 258 73 (28.3) 90 34 (37.8) 65 12 (18.5) 103 27 (26.2) 0.03
Frontline worker 181 150 (82.9) 62 56 (90.3) 49 41 (83.7) 70 53 (75.7) 0.08
Frontline healthcare worker 181 65 (35.9) 62 12 (19.4) 49 22 (44.9) 70 31 (44.3) 0.004
Frontline non-healthcare worker 181 85 (47.0) 62 44 (71.0) 49 19 (38.8) 70 22 (31.4)  < 0.001
Frontline essential worker 181 132 (72.9) 62 50 (80.7) 49 35 (71.4) 70 47 (67.1) 0.21
Works in close proximity to people 180 91 (50.6) 62 20 (32.3) 49 34 (69.4) 69 37 (53.6)  < 0.001
No sick leave 164b 44 (26.8) 52 19 (36.5) 47 12 (25.5) 65 13 (20.0) 0.13
Fears job loss if misses work 175 43 (24.6) 61 21 (34.4) 47 11 (23.4) 67 11 (16.4) 0.06
Little/no protective equipment (PPE) 172 73 (42.4) 60 26 (43.3) 46 23 (50.0) 66 24 (36.4) 0.35
Public/shared transportation 181 18 (10.0) 64 8 (12.6) 48 6 (12.5) 69 4 (5.7) 0.36

Fig. 1  Kernel density estimates 
of person-to-room ratio—in 
effect, smoothed frequency 
data—scaled to an area under 
the curve equal to one. Title: 
Distribution of Household 
Person-to-room Ratios, by 
Race/Ethnicity, Among Patients 
in Suffolk County, NY, with 
Probable COVID-19 Infection: 
March-May 2020
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physical proximity to others (p < 0.001); all rates exceeded 
a recent national rate of 21.6% [3]. Frontline healthcare 
work comprised over 40% of jobs for both Black and White 
patients and 19.4% for Hispanic patients; recent national 
[14] and local [15] population rates ranged from 10 to 16%. 
The next most common occupations for Hispanic patients 
were home, building, and landscaping services (19.4%) and 
food service (9.7%); for Black patients, law enforcement 
and corrections (14.3%); and for White patients, office work 
(11.4%). Rates of non-healthcare frontline work were high 
for Hispanic patients only (p < 0.001).

Job policy-related risk factors—inadequate PPE and lack 
of sick leave—were common in all groups. One in three 
healthcare workers lacked PPE. At least one in five patients 
in each group lacked access to sick leave, similar to the 
2020 US Bureau of Labor Statistics rate [16]. Compared 
with White patients, Hispanic patients were more likely to 
lack sick leave and twice as likely to fear job loss for missing 
work (p < 0.05, not shown).

Table 3 shows the unadjusted and adjusted regression 
analyses for Hispanic and Black patients relative to White 
patients. The odds of household crowding were much greater 
for Hispanic patients than for White patients and remained 
significantly elevated in the adjusted model. In the unad-
justed model, Hispanic patients were more likely than Black 
patients to have a household sick contact (OR 2.72, 95% CI 
1.26–5.87, not shown). The odds of frontline work, lacking 
sick leave, and fearing job loss were higher for Hispanic 
patients than for White patients, and the odds of healthcare 
work lower; in the adjusted model these difference were no 
longer present but rates of inadequate PPE were higher for 
Black patients than for White patients.

Discussion

We found high levels of non-discretionary risk for COVID-
19 across race/ethnicity among patients with suspected 
COVID-19 in the initial surge in New York, but risk sources 
differed substantially. Hispanic patients had high rates of 
household crowding and sick contacts, non-healthcare front-
line work, and socioeconomic disadvantage, while non-His-
panic Black and White patients faced risk largely through 
high rates of healthcare work. Sizeable minorities in all 
groups lacked access to sick leave and adequate PPE, the lat-
ter problem disproportionately affecting Black patients, after 
adjustment. Our patient sample, limited to the three largest 
US racial and ethnic groups, allowed for a focused compara-
tive analysis, in particular that of Hispanic and non-Hispanic 
White persons, with their strikingly different infection rates 
and socioeconomic status, on average; Black persons com-
prise another key comparison group, with a socioeconomic 
status tending closer to that of Hispanic persons yet lower 

COVID-19 infection rate. To our knowledge, this is the first 
study to identify and compare non-discretionary risk factors 
for COVID-19 at home and at work among infected patients 
in these three groups.

Household Factors

The concentration of multiple high-risk characteristics in 
our data compared with population levels is noteworthy. In 
particular, the striking excess of household crowding among 
Hispanic patients—at 45.1%, 50 times the rate for White 
patients and four times that for Black patients—and their 
high rate of known household sick contacts suggest a sub-
stantial role for household COVID-19 transmission in this 
group. This is consistent with Cerami et al.’s [17] finding 
of a 51% transmission rate within non-White households 
compared with 19% in White households.

Ethnic and racial disparities in household crowding rates 
are incompletely understood. Like others [18], we found 
crowding rates to be strongly correlated with immigra-
tion. Yet, in our data, much of the effect was attributable 
to confounding by ethnicity: among Hispanic patients, who 
accounted for more than 80 percent of the household crowd-
ing in our sample, the crowding rate for immigrants was not 
significantly higher than the rate for US-born patients of 
nearly one in three. The association with Hispanic ethnic-
ity, moreover, persisted after controlling for socioeconomic 
factors, as seen elsewhere [18, 19]. Cultural influences on 
tolerance for crowding and weighing of associated trade-
offs may play a role [18, 19]. For example, norms appear 
to vary by race/ethnicity regarding the obligation to pro-
vide co-residence assistance to older family members when 
needed [20]. Notably, immigrants from Mexico, which itself 
has considerable crowding [21], had the highest crowding 
rates in our study. Evans et al. [22] found that with increas-
ing persons per room, perceived crowding increased more 
slowly for Mexican-Americans than for Black and White 
persons, although psychological distress levels rose as fast 
as for White persons.

The role of culture in household crowding among His-
panic persons, if there is one, remains uncertain. Regardless 
of the precise nature of such an effect, however, dealing with 
the US housing crisis is of paramount importance to reducing 
crowding and its central role in disease spread, among the 
wider set of hardships a lack of housing creates. Inadequate 
access to suitable housing is a multifactorial problem com-
pounded by poverty, immigration, and racism. It stems from 
insufficient housing stock, restrictive zoning laws, and, in 
some places, racist practices among banks and realtors. Long 
Island, NY, USA, where our study took place, has some of 
the country’s most exclusionary zoning policies, adopted to 
prevent racial integration and now contributing to a severe 
shortage of affordable housing [23]. Affordable starter homes 
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are in short supply and accessory dwelling units—backyard 
cottages, garages, basements, etc.—and multi-family hous-
ing, which, importantly, have the potential to satisfy cultural 
preferences by allowing extended family to stay close by 
without crowding, are widely prohibited by zoning laws. Nor 
is recent evidence of racism in housing practices difficult 
to find. A 2019 Newsday investigation captured evidence 
of Long Island realtors systematically steering non-White 
customers toward separate and unequal neighborhoods and 
imposing more stringent financial conditions on them [24]. 
At the national level, a recent report from the Consumer 
Financial Protection Bureau found evidence that 16 major 
mortgage lenders had preferentially marketed to majority-
White neighborhoods and discouraged non-White applicants, 
in violation of the Fair Housing Act of 1968 [25].

In January 2022, Governor of New York Kathy Hochul 
introduced two statewide proposals aimed at boosting hous-
ing options, neither of which proved politically viable: one 
would have allowed accessory dwelling units on single-
family lots while the other would have relaxed legislation 
limiting new multifamily buildings near commuter rail sta-
tions [26]. For immigrants, this setback will likely mean 
the ongoing practice of shared and multi-generational living 
arrangements within single-family dwellings and a contin-
ued reliance on social networks for housing advice, the latter 
effectively narrowing the range of housing options they are 
likely to consider and further crowding ethnic enclaves short 
on high-quality housing [27]. Of note, Black and Hispanic 
households are twice as likely as White households to rent 
rather than to buy [28]—unsurprisingly, given the myriad 
obstacles to purchasing a home—and renting is associated 
with greater crowding [18].

Job Factors

The existence in all patient groups of excess levels of front-
line work, frontline essential work, and work involving close 
proximity to people suggests that at least initially, non-dis-
cretionary job factors were central to COVID-19 transmis-
sion regardless of race or ethnicity. In addition, the uniform 
predominance of healthcare work across socioeconomic 
strata supports the idea that early in the pandemic, before 
mechanisms of spread were well understood and PPE was 
widely available, healthcare work played an outsized role 
in disease spread. This is consistent with Do and Frank’s 
[29] finding of disproportionately high COVID-19 positivity 
rates among healthcare workers in 2020.

Robust protective measures have since proven capable of 
mitigating substantial levels of job-associated infection risk, 
even the uniquely high levels of exposure in healthcare work 
[30]. By 2021, remarkably, rates of recent COVID-19 infec-
tion among healthcare workers had dropped below those 
of non-frontline workers [29]. States gaining access to paid 

sick leave after the Families First Coronavirus Response Act 
(FFCRA) went into effect in April 2020 also saw their case-
loads drop [31]. Other key job measures include personal 
distancing and physical barriers where possible, testing pro-
tocols, formal quarantine procedures, and vaccine mandates.

Yet, the implementation of such policies and measures 
rests largely on the conscientiousness and resources of 
employers and is far from assured. In our study, a signifi-
cant minority in each group, including a third employed 
in healthcare, lacked adequate PPE, and a similar number 
lacked sick leave. Though the Occupational Safety and 
Health Administration introduced federal workplace safety 
guidelines targeting COVID-19 prevention as early as March 
2020, these went largely unenforced [32]. Those employed 
“off the books” are particularly vulnerable, and undocu-
mented people may be unaware that they are still protected 
by OSHA or may fear reprisals for reporting violations. Jel-
liffe et al. [33] found that fewer than half of employees were 
aware of the FFCRA sick leave provisions as of fall in 2020 
and that the share without access to needed sick leave had 
tripled during the pandemic. Since FFCRA expired at the 
end of 2020, paid sick leave is no longer federally mandated, 
and only a third of states now require it; New York is among 
these but was not at the time of our study.

Inadequate workplace protections contribute not only to 
COVID-19 infection rates but also to racial disparities. Non-
White workers disproportionately hold low-wage jobs [12], 
with lower occupational standing and less leverage with which 
to demand protections [34]. They have reported lower access 
to PPE [30], for example, as we found for Black patients, after 
adjusting for socioeconomic factors. Low-income, non-White, 
and immigrant workers also face heightened pressure to work 
while sick, absent paid sick leave, and access to paid sick leave 
was disproportionately low among Hispanic workers in our 
study and others [36]. Sources of pressure include the threat 
of eviction or home foreclosure, limited job security, and, for 
undocumented immigrants, citizenship requirements and the 
threat of deportation. Many undocumented immigrants were 
either ineligible for federal assistance or were discouraged 
from pursuing it by immigration-related concerns, stemming 
in no small part from the Public Charge rule [35]. Non-White 
persons in general bear a disproportionate share of exemp-
tions to FFCRA benefits [37]. It is unsurprising, therefore, 
that Hispanic workers were more likely than White workers in 
our study to fear job loss if they missed work and, elsewhere, 
to report working while sick [8].

Study Limitations

The principal limitation of our study is the response rate, par-
ticularly that among Hispanic patients. Contact and enrollment 
failure are recognized problems in research on immigrants, 
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especially undocumented immigrants [38], and on people of 
lower socioeconomic status [39]. Our study may as a result 
be underpowered to identify all differences of interest; some 
apparent racial/ethnic differences—in the use of public or 
shared transportation, for example—did not reach statistical 
significance. Our confidence intervals were also quite large 
in some cases as a result, particularly for household crowd-
ing, limiting conclusions as to the true magnitude of observed 
differences. Despite these setbacks, however, we were able to 
identify several key between-group differences, in household 
crowding in particular, supporting the conclusion that risk fac-
tors for COVID-19 do vary by race/ethnicity among infected 
patients.

There is potential for recall bias in our study, as surveys 
were performed months after an illness in some cases. We 
anticipated that recall bias would be low for fixed structural 
factors at home or at work, as for demographic and socio-
economic factors, although certain characteristics may have 
changed over time within the study period, e.g., access to per-
sonal protective equipment and even household composition. 
We believe, however, that many or most patients are likely to 
have paid close attention to such details in the early months 
of the pandemic as they assessed their personal risk, particu-
larly on becoming ill. Also, any recall bias present would be 
unlikely to have differed systematically among the groups 
being compared.

Among several additional limitations, our study looked 
only at patients we believed or knew had COVID-19, allowing 
direct comparison of risk factors but not correlation of these 
with infection rates, which has been done extensively else-
where. Because the study took place early in the pandemic, a 
confirmatory COVID-19 test was inconsistently available, the 
accuracy of a negative test was uncertain, and a validated clini-
cal algorithm was not available. However, the algorithm we 
designed was based on published data and was designed con-
servatively to minimize false positives. Also, the brief duration 
of the initial surge meant working quickly and including some 
survey questions not previously validated. Finally, there was 
a widespread lack of COVID-19 preparedness and access to 
consistent safety guidelines at the time, with the possible effect 
of reducing between-group differences.

Conclusions

We found high levels of non-discretionary risk for COVID-
19 among patients with suspected COVID-19 in the initial 
surge, and several marked differences by race/ethnicity. Key 
differences included very high levels of crowding among 
Hispanic patients not entirely attributable to measured 
socioeconomic factors and overrepresentation of health-
care work among non-Hispanic White and Black patients. 
Our findings highlight multiple unmet needs. Protecting 

healthcare workers and other frontline workers from dis-
ease transmission on the job requires universal, compre-
hensive, and enforced workplace safeguards, along with 
mandated paid sick leave. These would indirectly protect 
households as well. However, we found at a local level that 
Hispanic persons and particularly immigrants face wide-
ranging sources of risk for disease transmission, to a large 
extent reflecting socioeconomic disadvantage but likely also 
cultural to an extent, with respect to household crowding. 
Eliminating disparities in infection rates by race/ethnicity, 
socio-economic status, and for immigrants would addition-
ally entail expanding housing stock; ending overly restrictive 
zoning laws, aggressively targeting discriminatory mortgage 
lending, and residential realtor practices; ensuring timely 
rent relief during a pandemic; and extending basic federal 
non-cash benefits to all in need, including non-citizens, with 
explicit assurances against deportation or ineligibility for 
citizenship as a consequence. Without substantial progress 
on disparities in structural risk factors, the next pandemic 
can be expected to deliver disparate outcomes once again.
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