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to the adoption of COVID-19 mitigation
measures: how the COVID-19 pandemic
may be deepening health disparities
among low-income earners and essential
workers in the United States
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Abstract

Background: The COVID-19 pandemic has disproportionately impacted economically-disadvantaged populations
in the United States (US). Precarious employment conditions may contribute to these disparities by impeding workers
in such conditions from adopting COVID-19 mitigation measures to reduce infection risk. This study investigated the
relationship between employment and economic conditions and the adoption of COVID-19 protective behaviors
among US workers during the initial phase of the COVID-19 pandemic.

Methods: Employing a social media advertisement campaign, an online, self-administered survey was used to col-
lect data from 2,845 working adults in April 2020. Hierarchical generalized linear models were performed to assess the
differences in engagement with recommended protective behaviors based on employment and economic condi-
tions, while controlling for knowledge and perceived threat of COVID-19, as would be predicted by the Health Belief
Model (HBM).

Results: Essential workers had more precarious employment and economic conditions than non-essential workers:
67% had variable income; 30% did not have paid sick leave; 42% had lost income due to COVID-19, and 15% were
food insecure. The adoption of protective behaviors was high in the sample: 77% of participants avoided leaving
home, and 93% increased hand hygiene. Consistent with the HBM, COVID-19 knowledge scores and perceived threat
were positively associated with engaging in all protective behaviors. However, after controlling for these, essential
workers were 60% and 70% less likely than non-essential workers, who by the nature of their jobs cannot stay at
home, to stay at home and increase hand hygiene, respectively. Similarly, participants who could not afford to quaran-
tine were 50% less likely to avoid leaving home (AOR: 0.5; 95% Cl: 0.4, 0.6) than those who could, whereas there were
no significant differences concerning hand hygiene.
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Conclusions: Our findings are consistent with the accumulating evidence that the employment conditions of essen-
tial workers and other low-income earners are precarious, that they have experienced disproportionately higher rates
of income loss during the initial phase of the COVID-19 pandemic and face significant barriers to adopting protec-
tive measures. Our findings underscore the importance and need of policy responses focusing on expanding social
protection and benefits to prevent the further deepening of existing health disparities in the US.

Keywords: COVID-19, Essential workers, Risk of infection, Health Belief Model, Employment conditions, Economic
precarity, Precarious employment, Health disparities, Social determinants of health

Introduction

Socio-economic status (SES), defined by constructs
such as education, occupation, and income [1], has long
been established as a fundamental cause of disease [2].
Mounting evidence suggests that the ongoing COVID-19
pandemic is widening the existing socio-economic dis-
parities in the United States (US) and elsewhere by tak-
ing a disproportionate toll on the health and wellbeing of
people with lower SES [3-9].

Some sectors of the population bore the double brunt
of economic strain and COVID-19 risk. During the early
months of the COVID-19 pandemic, low-income workers
disproportionately experienced job losses [6]. Concur-
rently, job loss and economic insecurity were associated
with higher levels of stress, anxiety, and depressive symp-
toms [8]. Due to their employment, essential low-
wage workers, such as grocery store workers and nurse
health aides, are at high risk for COVID-19 exposure
[6]. Indeed, studies have documented excess COVID-19
mortality among workers in such occupational sectors,
such as agriculture, manufacturing, and healthcare sup-
port [10, 11]. The risk is compounded by poverty, which
may increase risk of infection due to unavoidable physical
crowding and poor access to sanitation [9].

US studies have documented growing SES and health
disparities during the COVID-19 pandemic [3-9]. These
disparities may be partially attributable to the absence of
universal health coverage and sick leave policies, coupled
with the impact of employment conditions on COVID-
19-related health outcomes [6, 8, 12, 13]. In particular,
precarious job conditions, characterized by lack of fixed
income and health and social benefits, as well as finan-
cial insecurity [14, 15], are likely to be critical, yet under-
studied, factors explaining the disproportionate burden
of COVID-19 on the working poor. Further, the current
evidence on the role of employment conditions as barri-
ers or facilitators to adopting recommended COVID-19
protective behaviors is not robust.

This study investigated the potential mechanisms
through which disparities in SES, with a specific focus
on employment conditions and income, influence peo-
ple’s ability to engage in COVID-19 protective behaviors.
To do so, we analyzed data collected from a sample of

currently working adults in the US and used the Health
Belief Model (HBM), a widely used model informing
behavior change interventions, as a framework to guide
our analytic model [16]. The HBM posits that health-
protective behaviors are influenced by perceived disease
threat—which is composed of perceived susceptibility
and severity—, self-efficacy to adopt protective behav-
iors, and the perceived benefits and barriers to engaging
in these behaviors (See Fig. 1) [17]. While the predic-
tive power of the HBM and its constructs are still under
discussion [14], the HBM provides a useful theoretical
framework to explain the pathways from knowledge, per-
ceptions, and beliefs to health-related actions.
Our study investigates the following hypotheses:

Hypothesis 1: Knowledge of recommended COVID-19
protective behaviors and COVID-19 threat perception
are positively associated with engagement in such pro-
tective behaviors, such as frequent handwashing.
Hypothesis 2: Adoption of protective behaviors related
to social distancing, such as staying at home, is deter-
mined by employment conditions. Specifically, from
the perspective of the HBM, employment conditions
impede self-efficacy to engaging in certain COVID-19
protective behaviors but not others.

Methods

Participant recruitment and survey administration

The study methodology is described in detail elsewhere
[18]. In brief, an online survey on Qualtrics (Provo,
UT) targeted English-speaking social media users via
an advertisement campaign on Facebook and affiliated
platforms. Eligibility criteria included being at least 18
years of age and a resident of the US. A list of COVID-
19 resources from the US Centers for Disease Control
and Prevention (CDC) and the World Health Organi-
zation (WHO) were shared with ineligible participants
and respondents after survey completion. Social media
platforms offer a feasible and low-cost platform for
rapid participant recruitment in health and social sci-
ences research [19, 20]. Recruitment occurred from
April 16-21, 2020 (N = 5,062). Respondents received no
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Fig. 1 Conceptual model depicting how certain employment conditions may be barriers to COVID-19 preventive behaviors

incentives for participation. The current analytic sample
comprised 2,845 respondents who reported being cur-
rently employed and identified themselves as working
full-time (n = 2067), part-time (n = 402), self-employed
(n = 371), or in the military (n = 5). The [redacted] Insti-
tutional Review Board approved the study as exempt and
waived the need for explicit written or oral consent.

Survey measures
Questionnaire development was guided by the HBM [21],
a model widely used to inform behavior change interven-
tions and applied in prior research on infectious disease
epidemics [22-25], and the WHOQO’s COVID-19 behavio-
ral insights survey tool and guidance document [26].

Knowledge of COVID-19 protective behaviors was
assessed by two binary (True/False) items, asking
respondents whether they could protect themselves
from being infected with COVID-19 by “Washing your
hands frequently with soap and water” and “Stopping
going to school/work” Whereas as the pandemic evolved,
resuming day-to-day activity with a mask became the
norm, this was not the case in the early stages of the
pandemic when many locations instituted stay-at-home
orders. Thus, these questions were intended to capture
handwashing and social distancing, two of the primary
COVID-19 prevention measures promoted at the time of
survey implementation (April 2020).

The HBM deconstructs disease threat as perceived sus-
ceptibility or a person’s subjective perception of the risk
of acquiring an illness or disease and perceived severity

of the seriousness of contracting an illness or disease
[21]. As recommended [21], the two constructs were
measured separately, as follows: Perceived COVID-19 risk
was assessed by the question “On a scale from 0-10, what
do you think is your risk of getting infected with Coro-
navirus?” Perceived COVID-19 severity was assessed by a
single item, “On a scale from 0-10, if you were infected
with Coronavirus, how severe do you think it would be?”
On this scale, 0 signifies very low perceived risk or sever-
ity, and 10 signifies very high perceived risk or severity.

The socio-demographic information of respondents
included: sex, age (18-39 years; 40-59 years, >60 years),
marital status (single/separated/divorced; married/part-
nered), race (coded as non-Hispanic white and non-white
because of low numbers among minority groups), educa-
tional attainment (college degree or above; some college
or below), type of residence (urban; suburban; rural), US
Census region [27] (coded based on reported state of res-
idence as Northeast, Midwest, South, and West).

An economic precarity index was developed based on
the sum of the following binary items: 1) annual house-
hold income (>90,000; >50,000-<90,000; <50,000); 2)
variable income (in response to “How do you get paid?”;
salaried employees were coded as fixed income and those
being paid per hour, per job or based on other arrange-
ments, as variable income); 3) no paid sick leave (coded
‘ves’ if employers did not offer paid sick leave); 4) no
health insurance (coded ‘yes’ if a respondent reported not
having any type of health insurance); 5) lost income due
to COVID-19 (yes/no); and 6) food insecurity in the last
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3 months (assessed with the six-item USDA Household
Food Security Survey Module [28] adapted to gauge food
insecurity since the start of the COVID-19 pandemic in
the US, where summed scores under 2 were considered
as food secure, and scores from 2 to 6 as food insecure).
The index scores ranged from 0 to 6, with higher scores
indicating higher precarity. Income was recoded as
>50,000 = 0 and <50,000 = 1 for the index; this cutoff
was selected for comparability with other national sur-
veys [29].

To assess if economic precarity associated with engag-
ing in certain protective behaviors but not others, an
“essential worker” variable was created by coding all
respondents who answered ‘Yes’ to either of two ques-
tions: 1) “Are you considered an essential worker (i.e., do
you have to go into work when others in your commu-
nity have been asked to stay at home)?” or 2) “If you were
required to remain at home because of a quarantine or
work closure, would you be able to do at least part of your
job from home?” In addition, a separate binary meas-
ure was used to assess whether people thought that they
could afford to quarantine if mandated to do so. Within
the framework of the HBM, we used these two meas-
ures as a proxy for self-efficacy to engage in protective
behaviors related to physical distancing (e.g., avoid leav-
ing home), but not in behaviors related to hygiene (e.g.,
handwashing, cleaning, and disinfecting more).

The primary outcome measures were four binary (Yes/
No) measures assessing whether respondents endorsed
the following four COVID-19 protective behaviors in
response to the question “To protect myself from getting
infected with Coronavirus, I ..”: 1) “Avoided leaving home
except for food or medical supplies”; 2) “Started using
hand-sanitizer and/or washing my hands more often”; 3)
“Started cleaning and/or disinfecting things that I might
touch (e.g., doorknobs, phone)”; and 4) “Avoided seeking
medical or dental care for other [non COVID-19] health
concerns”” The first three behaviors were recommended
by the CDC to protect against COVID-19 infection at the
time of survey administration. The fourth behavior was
recommended by some policymakers at the beginning
of the pandemic for the double purpose of reducing the
risk of COVID-19 exposure at medical centers and prior-
itizing strained healthcare resources for the treatment of
COVID-19 cases.

Statistical analysis

Descriptive statistics were calculated for the total sam-
ple and by essential worker status. Polychoric correla-
tions were estimated to assess the relationships between
the variables that make up the economic precarity index.
Hierarchical generalized linear models (GLM) [30] with
robust estimators estimated the odds ratios and 95%
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confidence intervals for the four COVID-19 protective
behaviors. In the first step, we included all the socio-
demographic variables that were identified as significant
in bivariate analysis; in the second step, we included one
knowledge variable at a time; in the third step, we added
perceived COVID-19 risk and severity; and, in the final
step, we included the economic precarity index, essential
worker status, and not being able to afford to quarantine.
The knowledge question on handwashing was removed
from multiple regression analysis because the mod-
els did not converge due to zero cells and low numbers
in some cells (almost 100% of the sample reported that
handwashing was protective of COVID-19). All models
accounted for clustering due to state of residency and
were estimated specifying the ‘binary’ family and the
‘logit’ link. Comparison of model fit was conducted
with likelihood ratio tests of nested models. Adjusted
odds ratios were graphed with ‘coefplot. Complete case
analysis was used because most variables had no missing
data, and sex and educational attainment had less than
1% missing values. Paid sick leave (n = 252, 8.9%) and
annual household income (n = 334, 11.7%) had the most
missing data. Because of missing data in different cells,
the GLMs included 2,800 observations. All analyses were
performed in 2021 on Stata version 15.1 (StataCorp, Col-
lege Station, TX).

Results

Descriptive characteristics

Table 1 presents the descriptive characteristics of the
sample. A majority of respondents were women (55.7%),
between 40 and 59 years of age (56.5%), non-Hispanic
whites (93.0%), had a college education (60.4%), were
married or partnered (73.8%) and lived in suburban areas
(55.7%). There was an even distribution of respondents in
each of the four U.S. regions. Compared to non-essential
workers, essential workers were significantly more likely
to be male, older, white, married, without a college edu-
cation, and living in rural areas.

In terms of income and employment conditions, more
than half of respondents earned an annual household
income of less than US$90,000 (57.3%) and did not have
a fixed income (54.9%), while the majority had paid sick
leave (75.4%), had health insurance (95.1%), did not lose
income due to COVID-19 (60.8%), and were not food
insecure (87.7%). All of these economic precarity indi-
cators were correlated at p<0.0001 (Table S1). Notably,
among those with no paid sick leave, 84.5% had vari-
able income, and 66.3% lost income due to COVID-19.
Overall, 72.0% of respondents had at least one economic
precarity factor, while nearly a quarter (24.5%) had three
or more. Essential workers had markedly more precari-
ous employment conditions compared to non-essential
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Table 1 Descriptive characteristics of 2,845 working adults during the COVID-19 pandemic in the US, April 2020

Essential worker

Total No Yes p-value®
(n = 2845) (n=1027) (n=1818)

SOCIO-DEMOGRAPHIC FACTORS
Female, n (%) 1585 (55.7) 641 (62.4) 944 (51.9) <0.001
Age group, n (%) 0.014

18-39 566 (19.9) 234 (22.8) 332(183)

40-59 1607 (56.5) 562 (54.7) 1045 (57.5)

60+ 672 (23.6) 231 (22.5) 441 (243)
White race, n (%) 2647 (93.0) 939 (914) 1708 (93.9) 0.011
Some college or less, n (%) 1127 (39.6) 200 (19.5) 927 (51.0) <0.001
Married/partnered, n (%) 2099 (73.8) 780 (75.9) 1312 (72.3) 0.048
Residence type, n (%) <0.001

Rural 830(29.2) 241 (23.5) 589 (32.4)

Suburban 1584 (55.7) 615 (59.9) 969 (53.3)

Urban 431 (15.1) 171 (16.7) 260 (14.3)
U.S. Region, n (%) 0.262

Northeast 793 (27.9) 299 (29.1) 494 (27.2)

Midwest 771 (27.1) 257 (25.0) 514 (28.3)

South 747 (26.3) 270 (26.3) 477 (26.2)

West 534 (18.8) 201 (19.6) 333(183)
ECONOMIC PRECARITY
Annual household income, n (%) <0.001

90,000 and over 1215 (42.7) 533(51.9) 682 (37.5)

50,000-<90,000 759 (26.7) 253 (24.6) 506 (27.8)

<50,000 537 (18.9) 124(12.1) 413 (22.7)
Variable income, n (%) 1563 (54.9) 346 (33.7) 1217 (66.9) <0.001
Employer does not offer paid sick leave, n (%) 701 (24.6) 149 (14.5) 552 (304) <0.001
No health insurance, n (%) 139 (4.9) 35(34) 104 (5.7) 0.006
Lost income due to COVID-19, n (%) 1116 (39.2) 354 (34.5) 762 (41.9) <0.001
Is food insecure, n (%) 349 (12.3) 77 (7.5) 272 (15.0) <0.001
KNOWLEDGE

Stopping going to school/work protective, n (%) 2357 (82.8) 935 (91.0) 1422 (78.2) <0.001

Washing hands frequently with soap and water protective, n (%) 2837 (99.7) 1026 (99.9) 1811 (99.6) 0.153
COVID-19 THREAT PERCEPTION

Perceived risk, M (SD) 52(0.2) 5.1(0.5) 52(0.3) 0.134

Perceived severity, M (SD) 55(0.2) 5.6 (0.5) 54(0.3) 0.006
SELF-EFFICACY

Can't afford to quarantine, n (%) 821 (28.9) 153 (14.9) 668 (36.7) <0.001
ENDORSED PREVENTIVE BEHAVIORS

Avoided leaving home, n (%) 2180 (76.6) 904 (88.0) 1276 (70.2) <0.001

More hand-sanitizer use and/or hand-washing, n (%) 2639 (92.8) 1004 (97.8) 1635 (89.9) <0.001

Cleaned/disinfected more, n (%) 977 (34.3) 350 (34.1) 627 (34.5) 0.826

Avoided seeking medical care, n (%) 1827 (64.2) 726 (70.7) 1101 (60.6) <0.001

9 p-values calculated based on Pearson’s chi-squared tests for proportions or t-tests for mean differences. Fishers’ exact was used when any cell had n < 15. Some
columns may not add to 100% due to rounding

workers; they were significantly less likely to earn  (66.9% vs. 33.7%), and more likely to not have health
>US$90,000 annually, with 22.7% earning less than insurance (5.7% vs. 3.4%). Close to one-third of essential
US$50,000 a year, more likely to have variable income  workers did not have paid sick leave (30.4%), 41.9% had
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lost income due to COVID-19, and 15% were food inse-
cure. Overall, 81.0% of essential workers had at least one
economic precarity factor (Fig. 2).

Knowledge of COVID-19 protective behaviors was
high. Overall, 82.8% of respondents identified not going
to work or school as a protective behavior, and almost all
(99.7%) endorsed that frequent handwashing and hand-
sanitizing were protective against COVID-19 infection.
While there were no significant differences concerning
these personal hygiene behaviors, a smaller proportion of
essential workers (78.2%) endorsed not going to work or
school as a protective behavior, compared to those who
could work from home (91.0%).

In terms of perceived threat of COVID-19, respondents
reported an average risk [mean (M) = 5.2, standard devi-
ation (SD) = 2.3] and severity (M = 5.5, SD = 2.4). While
there was no difference in perceived risk between the two
groups, essential workers perceived COVID-19 as less
severe than non-essential workers.

Engagement in COVID-19 protective behaviors was
high in the sample. Increase in hand hygiene was almost
universally endorsed (92.8%), and a large proportion of
respondents avoided leaving home (76.6%) and seek-
ing medical or dental care for non-COVID-19 health
concerns (64.2%). A small proportion of respondents
engaged in cleaning and disinfecting more (34.3%). As
can be seen in Table 1, except for cleaning and disinfect-
ing more, essential workers were significantly less likely
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to engage in any protective behavior, more likely to leave
home, and less likely to observe personal hygiene-related
protective behaviors than non-essential workers.

COVID-19 protective behaviors, HBM, and economic
precarity

Tables 2, 3, 4 and 5 present the GLM results, with each
table dedicated to a COVID-19 protective behavior.
Women were more likely than men to engage in all pro-
tective behaviors, except avoiding seeking medical or
dental care; adjusted odds ratios (AORs) ranged from 1.9
(95% CI: 1.6 - 2.3) for avoiding leaving home to 1.3 (95 %
CI: 1.1 - 1.5) for cleaning and disinfecting more. Respond-
ents with no college education were less likely to avoid
leaving home and to engage in handwashing than those
with a college degree; however, the association was atten-
uated when entering the economic vulnerability factors
in the model (Tables 2 and 3, change from Model 3 to 4).
Middle-aged respondents were more likely to clean and
disinfect more (AOR = 1.4, 95% CI: 1.1 - 1.7) than those
under 40; but there were no significant differences by
age group for the other COVID-19 protective behaviors.
Knowing that not going to work or school was protec-
tive of COVID-19 infection was, as expected, associated
with avoiding leaving home (AOR = 3.6, 95% CI: 2.7 -
4.7), as well as with increased hand hygiene (AOR = 6.0,
95% CI: 4.3 - 8.3) and avoiding seeking medical or dental
care for other health concerns, which also necessitates

Non-essential worker
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0 1 2 3 4 5

Fig. 2 Distribution of economic precarity factors by essential worker status
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Table 2 Factors associated with avoiding leaving home except to seek food or medicines during the COVID-19 pandemic among

2800 employed U.S. adults, April 2020

Model 1 Model 2 Model 3 Model 4
AOR (95% ClI) AOR (95% ClI) AOR (95% Cl) AOR (95% Cl)

SOCIO-DEMOGRAPHIC FACTORS
Female 2.5(2.1,3.0) 2.3(1.9,2.7) 2.0(1.7,2.4) 1.9 (1.6, 2.3)
Age group

18-39 ref ref ref ref

40-59 09(0.7,1.1) 1.0(0.7,1.3) 09(0.7,1.2) 09(0.7,1.2)

60+ 1.0(0.8,1.2) 1.0(0.8,1.2) 0.8(0.6,1.1) 0.8 (0.6,1.0)
White race 09(06,1.2) 0.8(0.5,1.1) 0.7 (0.5, 1.0) 08(0.5,1.1)
Some college or less 0.7 (0.6, 0.8) 0.7 (0.6,0.9) 0.7 (0.6,0.9) 09(0.7,1.2)
Married 1.1(0.9,14) 1.2(1.0,1.5) 1.3(1.1,1.6) 1.3(1.0,1.6)
Residence type

Rural ref ref ref ref

Suburban 1.2(09,14) 1.0(08,1.3) 1.1(08,1.3) 1.0(08,1.3)

Urban 1.5(1.1,1.9) 1.3(0.98,1.7) 1.2(09,1.7) 1.2(09,1.5)
KNOWLEDGE

Stopping going to school/work protective 5.8(4.6,7.3) 4.2(3.3,5.4) 3.6(2.7,4.7)
COVID-19 THREAT PERCEPTION

Perceived risk 1.0(0.98,1.1) 1.1(1.0,1.1)

Perceived severity 1.2(1.1,1.3) 1.2(1.1,1.3)
ECONOMIC PRECARITY INDEX 1.1(1.0,1.2)
ESSENTIAL WORKER 0.4 (0.3,0.5)
CAN'T AFFORD TO QUARANTINE 0.5 (0.4, 0.6)

AOR Adjusted odds ratio, C/ Confidence interval

leaving home (AOR = 2.2, 95% CI: 1.9 - 2.7), but not with
cleaning and disinfecting more. Greater COVID-19 per-
ceived risk and severity were associated with higher odds
of engaging in all protective behaviors, with one excep-
tion; the odds of avoiding medical or dental care for other
health concerns were positively associated with perceived
severity but not with perceived COVID-19 risk. The most
robust associations were between perceived severity and
avoiding leaving home (AOR = 1.2, 95% CI: 1.1 - 1.3) and
increased hand hygiene (AOR = 1.3, 95% CI: 1.2 - 1.4).
However, being an essential worker (AOR = 0.4, 95% CI:
0.3 - 0.5) and not being able to afford to quarantine (AOR
= 0.5, 95% CI: 0.4 - 0.6), but not economic precarity,
were associated with lower odds of staying at home, irre-
spective of the level of knowledge and perceived threat of
COVID-109. Figure 3 presents a graphic illustration of the
AORs and 95% Cls.

Each additional point in the economic precarity index
was associated with a 10 percent increase in the odds
of avoiding seeking medical or dental care for other
health concerns (AOR = 1.1, 95% CI: 1.0 - 1.2) but was
not associated with the odds of engaging in other pro-
tective behaviors. Even after controlling for knowl-
edge, perceived threat, and socio-demographic factors,

essential workers were significantly less likely to engage
in COVID-19 protective behaviors than non-essential
workers, except for cleaning and disinfecting more;
AORs ranged from 0.3 (95% CI: 0.2 - 0.5) for increased
hand hygiene to 0.7 (95% CI: 0.6 - 0.8) for avoiding seek-
ing medical or dental care for other health concerns. Not
being able to afford to quarantine was negatively associ-
ated with avoiding leaving home (AOR = 0.5, 95% CI: 0.4
- 0.6) and increased hand hygiene (AOR = 0.7, 95% CI:
0.5 - 0.9), but not with the other two behaviors.

In sensitivity analysis, essential workers were more
likely to have higher economic precarity scores and
report not being able to afford quarantine. When ana-
lyzing each of the economic precarity items’ individual-
ity, essential workers were more likely than non-essential
workers to endorse each of the individual economic pre-
carity items, except for not having health insurance (See
Table S2).

Discussion

Consistent with the HBM, findings confirm our first
hypothesis that COVID-19 knowledge and threat percep-
tion would be positively associated with engagement in
protective behaviors among US workers. These findings
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Table 3 Factors associated with hand-washing and/or sanitizer use during the COVID-19 pandemic among 2800 employed U.S.

adults, April 2020

Model 1 Model 2 Model 3 Model 4
AOR (95% Cl) AOR (95% Cl) AOR (95% ClI) AOR (95% Cl)

SOCIO-DEMOGRAPHIC FACTORS
Female 2.9(2.0,4.1) 2.3(1.6,3.2) 1.8(1.3,2.5) 1.7(1.2,2.4)
Age group

18-39 ref ref ref ref

40-59 09(0.7,14) 1.1(0.7,1.6) 1.0(0.6,1.5) 1.0(0.7,1.6)

60+ 1.2(0.8,1.9) 1.2(0.7,1.9) 1.0(0.6,1.6) 1.0 (0.6, 1.6)
White race 09(0.5,1.5) 0.8(04,1.5) 0.7 (04,1.4) 0.8(04,1.6)
Some college or less 0.5 (0.3, 0.6) 0.6 (0.4,0.7) 0.5(0.4,0.7) 0.7 (0.5,0.97)
Married 09(0.7,13) 1.0(0.7,1.5) 1.1(0.8,1.6) 1.0(0.7,1.6)
Residence type

Rural ref ref ref ref

Suburban 1.6 (1.2,2.2) 1.5(1.0,2.1) 1.6(1.1,2.2) 1.5(1.0,2.2)

Urban 14(08,22) 1.1(0.7,1.8) 1.0 (0.6, 1.6) 1.0(0.6,1.5)
KNOWLEDGE

Stopping going to school/work protective 11.9(8.8,16.0) 6.9 (5.0, 9.5) 6.0 (4.3,8.3)
COVID-19 THREAT PERCEPTION

Perceived risk 1.1(1.0,1.3) 1.1(1.0,1.3)

Perceived severity 1.3(1.2,1.4) 1.3(1.2,1.4)
ECONOMIC PRECARITY INDEX 1.0(09,1.1)
ESSENTIAL WORKER 0.3(0.2,0.5)
CAN'T AFFORD TO QUARANTINE 0.7 (0.5,0.9)

AOR Adjusted odds ratio, C/ Confidence interval deviation

echo past COVID-19 research showing a positive asso-
ciation between accurate knowledge, perceived threat
and likelihood of engaging in protective behaviors, such
as handwashing, forgoing of large gatherings, and mask-
wearing [31, 32]. However, our findings underscore that
structural level factors, specifically employment and
economic conditions, are ultimately associated with
endorsed behaviors via self-efficacy, as elaborated in our
second hypothesis.

We found partial support to our second hypothesis.
Whereas we observed that not being able to stay at
home negatively impacted respondents’ self-efficacy to
follow social distancing directives, we also observed
that these factors were negatively associated with hand
hygiene. The study design precludes us from determin-
ing the causal mechanisms of this association. Whereas
we propose that essential workers faced economic bar-
riers to staying at home, we are less clear on the reasons
behind lower handwashing despite high knowledge that
this behavior was protective. Some have proposed that
strong illness-related beliefs may mediate the associa-
tion of knowledge and adherence to health promoting
behaviors. Several studies documented lower adop-
tion of protective behaviors among those with strong

beliefs that they would get infected by COVID-19 [31,
33, 34]. Lower hand washing among essential workers
who faced daily high-risk of infection may have been
a result of perceiving infection as a fait accompli and
related feelings of futility in engaging in prevention.
On the other hand, essential workers may face struc-
tural problems to handwashing. Essential work that
involves travel to a workplace and regular interaction
with coworkers and the public may present barriers to
hand hygiene protocols either because of unavailabil-
ity of running water or soap and/or because jobs are
overly demanding, and afford minimal breaks during
work hours [35, 36]. Federal and state governments’
response to ensure adequate protection of frontline
essential workers has been fragmented and inadequate
[37]. While the US Department of Labor provided some
guidance on protections such as mandatory personal
protective equipment, social distancing requirements,
hazard or premium pay, and application of existing or
emergency safety standards, it engaged in no meaning-
ful enforcement of these guidelines while weakening
the provisions on paid sick leave approved by the US
Congress [37]. Furthermore, Congress provisions left
millions of frontline essential workers unprotected, as it
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Table 4 Factors associated with cleaning and/or disinfecting more during the COVID-19 pandemic among 2800 employed U.S. adults,

April 2020
Model 1 Model 2 Model 3 Model 4
AOR (95% ClI) AOR (95% ClI) AOR (95% Cl) AOR (95% Cl)

SOCIO-DEMOGRAPHIC FACTORS
Female 1.4(1.2,1.7) 1.4(1.2,1.6) 1.3(1.1,1.5) 1.3(1.1,1.5)
Age group

18-39 ref ref ref ref

40-59 1.3(1.1,1.7) 13(1 1,1.7) 1.4(1.1,1.7) 14(1 1, 17)

60+ 1.1(0.9,1.4) .1(09,14) 1(09,1.4) 4)
White race 0.9(06,1.2) .9(0.6,1.2) 0.8(0.6,1.2) (06 1 2)
Some college or less 1.0(09,1.3) 1009, 1 3) 1.0(09,1.3) 0(08,1.2)
Married 1.0(0.8,1.2) 008,12 0(0.8,1.2) 0(08,1.2)
Residence type

Rural ref ref ref ref

Suburban 1.2(1.0,1.4) 1.2(1.0,14) 12(1.0,14) 12(0.98,14)

Urban 1.2(09,1.5) 1.1(09,1.5) 1.1(0.8,14) 1.1(0.8,14)
KNOWLEDGE

Stopping going to school/work protective 1.3(1.0,1.6) 1.1(08,14) 1.1(08,14)
COVID-19 THREAT PERCEPTION

Perceived risk 1.1(1.0,1.1) 1.1(1.0,1.1)

Perceived severity 1.0(1.0,1.1) 1.0(1.0,1.1)
ECONOMIC PRECARITY INDEX 1.0(0.99,1.1)
ESSENTIAL WORKER 1.0(09,1.2)
CAN'T AFFORD TO QUARANTINE 0.9(0.8,1.1)

AOR Adjusted odds ratio, C/ Confidence interval

applied to small employers with less than 500 employ-
ees [37]. In addition, workers in the informal sector,
which represents about 19% of the US workforce and
is made up predominantly of foreign-born and Black
and Brown populations, were afforded no or minimal
protections to provide an adequate safety net [38]. The
fact that other economic precarity indicators, such as
no paid sick leave, were not associated with engaging in
COVID-19 protective behaviors further supports this
hypothesis.

The prevalence of economic precarity indicators
was high even in this sample of employed, relatively
high-income earners. More than half of respondents
in this category did not have fixed income; more than
a quarter did not have paid sick leave; and nearly 40%
reported having lost income due to COVID-19. Socio-
economic vulnerabilities and employment precarities
disproportionately burdened essential workers in our
sample; for example, 15% of essential workers were
classified as food insecure, compared to 10.5% nation-
wide [39]. Our findings are consistent with national
data indicating that essential workers that produce,
process, and deliver vital goods and services at their

regular workplaces are, overall, more likely to live in
low-income households than the US population [37].

Further, not being able to stay at home was negatively
associated with most COVID-19 protective behaviors.
This points to broader structural barriers for protection
against COVID-19 infection and supports that social
class is a significant health determinant in the US [40]. It
is possible that lower health literacy and trust in official
recommendations could explain this phenomenon. Other
studies have identified an association between higher
health literacy and more positive attitudes towards
COVID-19 mitigation measures and the adoption of
preventive behaviors [41, 42]. Even before COVID-19,
research had established trust as a critical factor in com-
pliance with public health recommendations [43, 44].
However, during COVID-19, trust has been eroded by
massive misinformation, which may disproportionately
reach those with low SES [45]. Given that knowledge was
accounted for in our analysis, literacy is not the entire
picture. More research is needed to understand the inter-
twined drivers and barriers to action, both in terms of
employment conditions and trust and understanding of
public health messaging.
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Table 5 Factors associated with avoiding seeking medical care during the COVID-19 pandemic among 2800 employed U.S. adults,

April 2020
Model 1 Model 2 Model 3 Model 4
AOR (95% ClI) AOR (95% ClI) AOR (95% Cl) AOR (95% ClI)
SOCIO-DEMOGRAPHIC FACTORS
Female 1.4(1.2,1.6) 1.2(1.0, 1.5) 1.1(0.96,1.3) 1.1(09,1.3)
Age group
18-39 ref ref ref ref
40-59 1.0(09,1.2) 1(09,1.2) 0(0.8,1.2) 0(09,1 2)
60+ 1.0(0.8,1.3) 0(08,1.3) 9(0.7,1.2) 9(0.7,1.2)
White race 0.9(0.7,1.3) 9(06,1.2) 09(06,1.2) (06 1 3)
Some college or less 1.1(09,1.2) 2(1.0,1 4) 1(09,13) 2(097,14)
Married 1.1(09,1.2) 1(09,1.3) 1(09,1.3) 2(097,14)
Residence type
Rural ref ref ref ref
Suburban 1.1(09,1.2) 1.0(09,1.2) 1.0(09,1.2) 1.0(09,1.2)
Urban 1.1(09,14) 1.0(08,1.2) 1.0(08,1.2) 09(08,1.2)
KNOWLEDGE
Stopping going to school/work protective 3.0(2.5,3.6) 2.4(2.0,2.8) 2.2(1.9,2.7)
COVID-19 THREAT PERCEPTION
Perceived risk 1.0(0.98,1.1) 1.0(0.99,1.1)
Perceived severity 1.1(1.1,1.2) 1.1(1.1,1.2)
ECONOMIC PRECARITY INDEX 1.1(1.0,1.2)
ESSENTIAL WORKER 0.7 (0.6,0.8)
CAN'T AFFORD TO QUARANTINE 0.9(0.8,1.1)
AOR Adjusted odds ratio, C/ Confidence interval
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Fig. 3 Odds of engaging in a COVID-19 preventive behavior by HBM construct and economic precarity
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Strengths and limitations

Our study is not without limitations. First, the data is
cross-sectional; therefore, causality cannot be inferred.
Importantly, we cannot assess temporality; therefore, we
tacitly posit that COVID-19 threat perception precedes
behavior, but the data structure precludes us from con-
firming this. Further, this manuscript provides a snap-
shot of the situation at the initial stages of an evolving
pandemic with rapidly changing dynamics. Second, as
a convenience sample of English-speaking social media
users, the sample is not generalizable to the US popula-
tion in important ways. At the same time, our sample of
respondents had representation from every US state and
had a balanced distribution by age group and type of
residence. The recruitment strategy potentially under-
sampled people from lower SES. For example, this survey
was not accessible to respondents without access to the
Internet. In the US, it is estimated that 70% of people have
Facebook accounts, and three-quarters use them daily
[46]. It is important to note that 19.6% of US households,
predominantly of lower SES, do not have Internet at home
[47]. In addition, over 40 million foreign-born adults
reside in the US, and 29% of them do not speak English
well, which might have precluded them from participat-
ing in our study [48]. Our sample of respondents was also
overwhelmingly non-Hispanic white; therefore, findings
may not be relevant to racial and ethnic minority groups.
These factors could have contributed to the under-rep-
resentation of people from lower SES and/or racial and
ethnic minorities, which, in turn, comprise a substantial
portion of workers in sectors characterized by precarious
employment conditions who have borne the brunt of the
COVID-19 pandemic [10, 11, 37]. This sampling biases
might have resulted in a bias of estimates towards the null.
However, our analysis still showed a significant difference
in the economic precarity index and self-efficacy to follow
social-distancing behaviors between essential and non-
essential workers. Third, our recruitment strategy pre-
cluded us from assessing nonresponse bias; response rates
may have been affected by factors such as more interest
in COVID-19 [49]. Despite these limitations, we chose
the current recruitment strategy as it allowed us to rapidly
gather data from a large number of participants in the US
during the initial phase of the COVID-19 pandemic.

Conclusions

Our study provides quantitative evidence to expand our
understanding of health disparities among the working
population with different SES in the US. First, findings
from this study reiterate the importance of safety net pol-
icies for the working population, such as universal health
coverage, paid sick leave, and fixed income, as necessary
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to engage in health-related protective behaviors. In our
study, these emerged as significant factors associated
with health disparities. Moreover, they underscore the
importance of “equitable distribution” of the impact of
health policies, that is the need to consider the underly-
ing difference in disease incidence and/or exposure to
risks stemming from SES disparities. US Census data
show that the expansion of benefits, such as unemploy-
ment insurance benefits and direct cash benefits, may
have helped to stave off the worse economic effects of the
pandemic on households, despite declines in earnings in
2020 compared to the prior year [50]. Further, the Afford-
able Care Act has reduced the proportion of uninsured
individuals in the US, facilitating access to non-employer-
provided and private insurance [51, 52]. This may have
mitigated access to care barriers for essential workers and
low-income earners with no health insurance benefits
[53]. Despite this, our findings underscore that efforts to
promote protective behaviors against health threats, such
as COVID-19, must have a targeted approach on vulner-
able populations, such as essential workers. Otherwise,
they will widen SES and health disparities, as people with
better access to information and resources will dispro-
portionately benefit from these blanket efforts.

The complex and intertwined relationships between
different factors including SES and COVID-19-related
protective behaviors, warrant further qualitative analy-
ses to understand the underlying factors and pathways
of how various SES components influence the working
population’s engagement with protective behaviors and
health. Ideally, a combination of multiple policies that
address employment conditions, socio-economic vul-
nerabilities and working conditions should work hand in
hand to reduce disparities shown in our study [54].

Findings from this study can contribute to the evidence
base supporting national policies that afford a safety net
for workers, such as universal health coverage and man-
datory paid sick leave, and encourage the private sector
to promote secure, quality employment conditions as
critical policies to revert the widened socio-economic
gap and health disparities in the US since the 1970s,
aggravated by the COVID-19 pandemic.
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