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ORIGINAL ARTICLE
Variation in Employment in Healthcare Occupations and
County-Level Differences in COVID-19 Cases in the

United States of America
Dong Le and Devan Hawkins, ScD
Objective: To study how county-level differences in employment in health-

care occupations contributes to county-level differences in COVID-19 cases.

Method: The number of active COVID-19 cases were gathered from the

Johns Hopkins University Coronavirus Resource Center weekly between April

22, 2020 and July 1, 2020. Data for the number of workers employed

in healthcare occupations were collected at the county-level from the American

Community Survey. These data were combined to explore the association

between employment patterns and rates of COVID-19 cases. Result: Counties

with more employment in healthcare-related occupations experienced higher

rate of COVID-19. This association was strongest in April and May compared

to later months of the pandemic. Conclusion: Employment in healthcare

occupations may contribute to the spread of COVID-19. Intervention to

protect workers may help to prevent the spread of COVID-19 and other

infectious diseases.
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I n the United States, there have been wide disparities in the rate of
COVID-19 infection at the state and county level. At the begin-

ning of the outbreak, states located in the northeast including New
York, New Jersey, and Massachusetts experienced the highest number
of new confirmed cases. As the pandemic progressed, southern and
western states such as California, Texas, Florida, and Arizona expe-
rienced high number of cases.1

There are numerous factors that may be contributing to these
geographic differences including population density, median age of
the population, socioeconomic factors like poverty, and access to
health care.2 Differential employment patterns according to industry
and occupation could be another crucial factor contributing to state
and county level differences in COVID-19. Workers in some
occupations are more likely to exposed to COVID-19 compared
to others.3 States and counties have different employment distribu-
tions according to occupation which may account for differences in
number of COVID-19 cases.4 Previous research has suggested that
some geographic differences in employment in different industries
and occupations at the local level may be associated with different
patterns of COVID-19.5–7 Employment in high-risk occupations
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like healthcare and the meat packing industry may also be a
contributor to racial and ethnic disparities in COVID-19.8–10

Some studies have suggested that healthcare workers may be at
a greater risk for contracting and spreading COVID-19. Among
industries, healthcareworkers have a high likelihood of being exposed
to COVID-19.3,11,12 Through April 9, 2020, of the 49,370 cases of
COVID-19 reported to the CDC with information about whether the
cases were healthcare personnel or not, 9282 (19%) indicated that
they were healthcare workers.13 Previous work has found that the
seroprevalence of COVID-19 antibodies in certain hospitals to be
high.14 Having direct contact with patients, travelling between home
and the workplace may also increases the chance of being exposed.15

The aim of this study is to investigate whether variations in
employment in healthcare occupations at the county level is asso-
ciated with county-level differences in the rate of active COVID-19
cases.

METHODS
This study used data about COVD-19 cases at the county

level from the Johns Hopkins University Center for Systems Science
and Engineering (JHU CSSE). The data is gathered through con-
tacting national and state health authorities. The report is updated
daily.16 For this study, we used the number of active cases weekly on
Wednesdays from April 22, 2020 to July 1, 2020. Prior to mid-
March data was only available at the state, not the county level.

The American Community Survey provides information
about the number of workers employed in occupation categories
using data collected through random sampling of the US popula-
tion. This study utilized the 5-year American Community Survey
(ACS) (2014–2018) data because more counties had data available
than in the 1-year ACS. In order to calculate the total number of
workers in healthcare occupations, we combined data about the
number of workers employed as healthcare support workers,
healthcare practitioners, and technical healthcare workers at the
county level.

Numbers of active cases of COVID-19 from JHU and were
combined with the ACS data at the county level via matching process
using SAS Version 9.4. Matching errors were fixed manually to
ensure all counties were matched appropriately. Poisson models were
constructed using generalized linear models in SAS to explore the
relationship between the percentage of workers employed in different
industries and occupations and the rate of COVID-19 cases. To do this
modeling, the number of cases was treated as the outcome and deciles
of percent employment in healthcare occupations in particular coun-
ties were treated as the exposure variables with the population in the
county serving as an offset.

RESULTS
Figure 1 shows the relationship between percent employment

in healthcare occupations at the county level and the rate of active
COVID-19 cases on April 22, 2020. In general, there was a positive
relationship, with higher rates of COVID-19 in counties that had more
workers employed in healthcare occupations. The only exception was
the fifth decile which had a rate substantially higher than the rate for
the other deciles.
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FIGURE 1. The distribution of active
COVID-19 cases according to county-
level decile of percent employment in
healthcare occupations, April 22, 2020.
COVID-19, Coronavirus disease 2019.
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Table 1 shows the average percent change per decile of
percent employment in healthcare occupations for active
COVID-19 cases every Wednesday from April 22, 2020 to July
1, 2020. In general, there was a positive association with rates
increasing with higher employment in healthcare occupations. This
relationship tended to diminish over time, with July 1, 2020 having a
small negative association.

DISCUSSION
Workers in healthcare occupations have been at a particularly

high risk during the COVID-19 pandemic.3 This study found evidence
that counties with more workers employed in healthcare occupations
have higher rates of active COVID-19 infections compared to coun-
ties with fewer workers employed in these occupations. The associa-
tion between employment in healthcare and COVID-19 rates tended
to decline as the pandemic progressed. This may be due to the effect of
other venues for transmission having more of an effect. It could also
be due to healthcare facilities practicing more protective methods
such as the use of PPE and social distancing. The introduction of
lockdowns may have contributed to these reductions.

Although pattern of generally increasing active rates of
COVID-19 with a greater proportion of workers in a county being
employed in healthcare was true for most deciles, the fifth decile
ht © 2021 American College of Occupational and Environmental 

TABLE 1. Average Percent Change in Active COVID-19
Cases Per Decile of County-Level Employment in Healthcare
Occupations, Weekly from April 22, 2020 to July 1, 2020

Date

Average Percent Change in Active Cases of

COVID-19 Per Decile Change in Employed in

Healthcare Industry (95% Confidence Interval)

April 22, 2020 6.74 (6.63, 6.85)
April 29, 2020 5.94 (5.84, 6.04)
May 6, 2020 5.52 (5.44, 5.61)
May 13, 2020 4.48 (4.40, 4.56)
May 20, 2020 3.70 (3.63, 3.78)
May 27, 2020 3.13 (3.07, 3.20)
June 3, 2020 2.53 (2.47, 2.60)
June 10, 2020 2.14 (2.08, 2.20)
June 17, 2020 1.47 (1.41, 1.53)
June 24, 2020 0.69 (0.64, 0.75)
July 1, 2020 –0.33 (–0.38, –0.27)
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was an exception. This decile had a rate of active cases much higher
than other states. This anomalous finding is likely due to the fact that
cases occurring in New York state, which was one of the states that
had highest number of cases during that time period, accounted for
over 70% of the cases in the fifth decile.

This study has some limitation. The analysis was only
performed through the beginning of July, meaning that these find-
ings do not represent the most up-to-date findings. Some counties
did not have data available about employment in healthcare or the
number of active COVID-19 cases. Additionally, data about
employment (which is reflected of the period from 2014 to
2018) does not match with the period when the information about
COVID-19 cases was collected (2020). It is possible that some
employment patterns may have been different in 2020 compared to
the 2014 to 2018 period. Furthermore, in some cases, a worker may
work in one county but live in another count, which would mean that
the exposure (employment in healthcare) does not perfectly match
the outcome. Finally, these are only ecological associations. This
study cannot firmly establish that it is in fact employment patterns
that are explaining the county level differences explored here. It
could be the case that employment in healthcare is a proxy for other
factors that impact the risk of COVID-19 transmission. For exam-
ple, some counties might have more workers employed in healthcare
because there is a higher older population in that country necessi-
tating more healthcare workers.

Efforts should be made to protect workers from COVID-19 and
other infections. There are a variety of methods that can be used to
protect workers who work in high-risk occupations from being
infected by COVID-19. Handwashing may be one of the appropriate
methods in reducing the pandemic transmission.12,17 Moreover,
wearing face mask is recommended.17 The transmission of SARS-
CoV-2 is widely known to occur via infectious droplets; therefore,
wearing a facial mask can reduce transmission via infectious droplets
from infected individual. Personal protective equipment (PPE) suck
as gloves, face shields, or gowns also recommended for protecting
workers from the pandemic.18 Further research should also explore
occupational transmission as a driver of pandemics of infectious
disease like COVID-19.
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