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INTRODUCTION

Scientific research revolving around the coronavirus disease 
2019 (COVID-19) pandemic has yielded preliminary evidence of 
the higher vulnerability of certain races, socioeconomic groups, 
and occupations [1]. The racial disparities that have long existed 
around the world have only become exaggerated during the pan-

demic. Scientific reports from the Centres for Disease Control 
and Prevention (CDC) suggest that the Black community, which 
encompasses around 13% of the United States population (accord-
ing to the United States Census Bureau, 2018), accounted for al-
most 30% of COVID-19 cases, where Latinos, who constitute 18% 
of the nation’s population, accounted for only 17% of registered 
COVID-19 cases [2]. This unequal distribution is also apparent in 
hospitalisation rates. According to 2020 data obtained from the 
Kaiser Family Foundation and the CDC, the highest percentages 
of mortality were also recorded amongst Blacks and Latinos [3]. 
With the pandemic surge in late 2020, the United States started to 
stratify data about COVID‐19 cases based on race and ethnicity, 
and there is emerging evidence that people of colour (POC), espe-
cially Black Americans, are at an increased risk for contracting, 
being hospitalised, and dying from COVID-19 [4]. 

Various reasons have been proposed to explain these disparities; 
for example, it has been pointed out that POC are likely to be more 
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socioeconomically underprivileged, reside in highly dense popu-
lated areas, have more comorbid health conditions, and be em-
ployed in roles that cannot be performed remotely. Furthermore, 
other structural factors such as discrimination and racism make 
these groups vulnerable to COVID‐19 [5]. A vast majority of the 
Black community is predominantly employed in restaurants, re-
tail, and hospitality settings, which are particularly at risk for loss 
of income during the pandemic. In short, members of the Black 
community are commonly engaged in jobs that cannot be done 
from home and use public transportation, which puts them at risk 
for exposure to COVID-19 [3]. Moreover, disparities and discrim-
ination within the healthcare system may also contribute to worse 
outcomes within certain specific groups, occupations, and indus-
tries, particularly among those who work in healthcare and other 
essential services [6]. It was also found that Black, Asian, and His-
panic workers were more likely to be employed in the food pro-
cessing and animal slaughtering industry and transportation (bus 
drivers and flight attendants), where frequent exposures to COV-
ID-19 infection and significant outbreaks have taken place [7]. 

The World Health Organization (WHO) has stated that the ease 
of transmission is enhanced in close-contact settings, crowded 
places, and enclosed spaces with poor ventilation [8]. Keeping 
that in mind, specific work settings and occupations are predis-
posed to involve a heightened risk of infections. As is well-known, 
certain occupations, such as healthcare workers (HCWs), those 
employed with jobs that mandate mass interactions, and those in 
the civil services, have been on the front-line since the outbreak of 
COVID-19 started [9]. They have been pitching in extra hours to 
manage the rampant increase in patient load and execute the or-
ders issued by the administrative heads of every country. These 
services involve substantial sacrifices, as many of these workers 
were infected themselves and eventually lost their battle to the vi-
rus. The reasons for this disproportionate distribution of the virus 
amongst certain occupations slowly began to gain attention and 
precedence in the scientific community. As one of the most affect-
ed states in the United States, with more than 4 million cases and 
64,000 fatalities as of late July 2021, the per-capita excess mortality 
in California is relatively high among Blacks and Latinos [10]. In-
vestigations have hypothesised workplace settings as a risk factor 
for mortality; however, whether excess mortality varies across race, 
ethnicity, occupation, and industry has not been fully examined. 
Hence, collecting such information could point to opportunities 
for interventions among certain vulnerable groups facing height-
ened transmission risks.

NEED FOR COLLECTING RACE, ETHNICITY, 
AND OCCUPATION DATA 

According to the data reported by the CDC, a 33% morbidity 
rate has been identified among non-Hispanic Black individuals, 
whereas they comprise 18% of the total population. In contrast, a 
45% morbidity rate has been identified among non-Hispanic 
Whites, who comprise 59% of the total population [4]. There has 

been a significant difference between these racial groups, wherein 
Black individuals have been disproportionately affected by COV-
ID-19 in terms of hospitalisations compared to non-Hispanic 
Whites (Table 1). This is preliminary evidence of the fact that de-
veloped countries like the United States have begun realising the 
importance of collecting race, ethnicity, and occupation informa-
tion after recognising the clear scientific correlation between 
these risk factors and the likelihood of contracting COVID-19. 
The accurate recognition and documentation of individuals’ oc-
cupational engagements and their racial information could prove 
very useful in identifying susceptible professions and populations, 
mitigating workplace breakouts, establishing safety measures, and 
facilitating in-depth research on the correlations of these factors 
with COVID-19 incidence.

The workplace is considered a possible venue for the transmis-
sion of infection, and various occupations face different risks for 
COVID‐19 exposure [12]. These occupation-acquired exposures 
may contribute to racial and ethnic disparities in COVID‐19 cas-
es and fatalities [8]. Efforts to control the spread of COVID‐19 in-
fection in the workplace can help protect workers, further reduc-
ing health disparities. Research conducted in different parts of the 
globe has undisputedly established that workers in certain occu-
pations and industries are at a heightened risk of testing positive 
for COVID-19, specifically those who are part of the medical pro-
fession and those who work in industries that perform essential 
roles in the community. A study published by Zhang [13] in late 
2020 focused on calculating the differential risk of contracting 
COVID-19, utilising the indicators obtained from the Occupa-
tional Information Network database, which were used to tally the 
total number of confirmed cases as published by the Washington 
State Department of Health. In accordance with a study conduct-
ed amongst 120,000 residents of the United Kingdom, individuals 
employed within healthcare settings were at a 7 times higher risk 
of being infected [14]. A survey performed in mid-2020 at a Unit-
ed Kingdom teaching hospital confirmed that the highest rates 
were found amongst COVID-19 front-line workers (21%). It is 
also interesting to note that the odds of contracting COVID-19 
amongst social servants was 3 times higher than the common 
working groups [15]. 

Food processing plants in various nations have also been iden-
tified as hotspots for COVID-19 outbreaks, with reports of greater 
than 500 confirmed cases from a single site as stated by the Well-

Table 1. Risk for coronavirus disease 2019 infection, hospitalization, 
and death by race/ethnicity in the United States compared to White 
population [11]

Determinants Black or 
African

Hispanic or 
Latino

American Indian 
or Alaska Native

Cases (infection) 1.1 x 1.9 x 1.7 x
Hospitalization 

(morbidity)
2.8 x 2.8 x 3.5 x

Deaths (mortality) 2.0 x 2.3 x 2.4 x
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come Open Research COVID-19 working group [16]. As per the 
European Centre for Disease Prevention and Control, around 
1,376 clusters of COVID-19 outbreaks in occupational settings 
were identified all across Europe during the period between March 
and early July 2020 [17]. It is compelling to note that officials from 
Colorado working with the CDC also obtained results that agree 
with the findings of the United States, United Kingdom, and other 
European nations. They concluded that those employed in health-
care settings accounted for the highest percentage of positive tests 
(38%), followed by individuals working within office settings (17%). 
Public servants occupied third place, accounting for 7% of the in-
fected, and lastly, personnel actively involved with manufacturing, 
including meatpacking, were responsible for 6% of the total COV-
ID-19 positive cases [18]. These findings reiterate that a thorough 
investigation of occupational risk factors can mitigate workplace 
outbreaks and play a significant role in preventing the virus from 
resurging to a degree that goes beyond national and economic 
control. 

IMPACT OF EDUCATION AND INCOME  
LEVELS ON CORONAVIRUS DISEASE 2019 

Certain studies looked at the potential risk of exposure to COV-
ID-19 by stratifying data based on education and income levels 
[19]. These studies used occupational standing (OS), defined as 
the proportion of workers in each occupation with a certain level 
of educational qualification. Those with higher socioeconomic 
status (such as higher education and/or income levels) usually 
have access to a broad range of healthcare resources to protect 
themselves compared to other socioeconomic groups, which in-
dicates the existence of health inequalities [20]. Regarding work-
place exposure to COVID-19 infection, higher-education-level 
workers are more likely to work for employers who maintain ap-
propriate standards of practising risk mitigation strategies, follow 
risk reduction measures, and provide personal protective equip-
ment (PPE) kits to their workers [19]. Furthermore, workers with 
higher education levels tend to put more effort into understanding 
and learning about the mechanisms of COVID-19 transmission 

and are more willing to implement risk reduction strategies [21]. 
It is evident that members of certain minority racial and ethnic 

groups with lower education and income levels are more likely to 
work in occupations where social isolation is not possible [22]. 
Socioeconomic status, usually derived based on the income level, 
plays a vital role in health outcomes as those with relatively low 
socioeconomic status may be more likely to hold a minimum wage 
job or work in unsafe conditions that put them at higher risk of 
being infected with COVID-19 [23]. Therefore, education and  
income levels seem to have a strong connection with occupation 
conditions and disease transmission; for instance, all healthcare 
professionals (clinicians, pharmacists and nurses) are categorised 
as higher OS workers, whilst those who work in transportation, 
retail stores, farms, and meat processing factories are defined as 
lower OS workers [21]. Regardless of their race/ethnicity, individ-
uals with an education level lower than high-school are at a high-
er risk of death due to COVID-19 than those with higher educa-
tion levels such as college and post-graduate education (Figure 1) 
[24]. In terms of COVID-19 vaccination, although rapid and wide-
spread vaccination rollouts are in place, those with lower educa-
tion and income levels and those who are Black/Latino are less 
likely to be fully vaccinated than their counterparts [25]. 

OPPORTUNITIES AND STRATEGIES FOR  
IMPROVEMENT 

The ongoing gaps in collecting race, ethnicity, and occupation 
information result from a dearth of coordinated efforts, inertia, 
insufficient analysis of economic trends, and a lack of pioneering 
leadership. This leads us to the fact that the existing databases 
have many loopholes and valuable data are missing, or the availa-
ble information is unreliable and thus not credible for analysis. In 
the midst of a pandemic of this scale, which seems to have vastly 
distributed itself disproportionately among specific racial and oc-
cupational groups, it is mandatory to have reliable systems and 
epidemiological databases in place that efficiently capture this es-
sential information. This would play a central role in efficiently 
tracking the affected, enabling occupational epidemiologists to 

Figure 1. Coronavirus disease 2019 mortality rates by race/ethnicity and education in the United States [24].
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collaborate with the government and frame central and state-spe-
cific policies to protect the targeted groups. 

Developing active surveillance systems such as occupational 
health surveillance is needed for a further understanding of vari-
ous factors contributing to disparities in fatalities across different 
races, ethnicities, and occupations. Similarly, death certificates 
would act as an alternate approach to collect essential information 
related to race, ethnicity and occupation, which would make it 
possible to calculate more accurate mortality rates [26]. In ideal 
circumstances, race, ethnicity, and occupation data should be col-
lected for all individuals who test positive for COVID-19 because 
one’s race and profession are indispensable determinants of health 
that cannot be avoided in public surveillance systems. In an at-
tempt to overcome this barrier and facilitate the reporting of 
COVID-19 cases, the National Institute of Occupational Safety 
and Health (NIOSH) surveillance program emphasised the sig-
nificance of having a systematic procedure for collection, coding, 
analysis, and reporting for both industry (employer’s type of busi-
ness) and occupation (type of job) data during the pandemic [27]. 
The NIOSH has developed a system known as NIOSH Industry 
and Occupation Computerised Coding System (NIOCCS), which 
automatically codes industry and occupation information; the 
NIOCCS could be used to code occupation information from 
death certificates [28]. 

The Council of State and Territorial Epidemiologists Occupa-
tional Health Subcommittee’s Recommended Interim Guidance 
for Collecting Employment Information about COVID-19 also 
gives recommendations for the qualitative collection of employ-
ment information [29]. The United States utilises the Department 
of Commerce to maintain the standard codes for industries in 
North America, the North American Industry Classification sys-
tem, or another method of categorisation known as the Standard 
Occupational Classification system, maintained by the Bureau of 
Labour Statistics, which can also be utilised to obtain these stand-
ard codes. Thus, establishing race, ethnicity and occupational mor-
tality surveillance systems can help to address various health poli-
cy-related issues—not just during the current pandemic, but also 
in future pandemics—and potentially identify areas for interven-
tion.

Therefore, identifying and safeguarding these highly susceptible 
groups is essential during this current crisis as most of these groups 
are involved in providing essential services to the community. The 
process of protecting these individuals include providing PPE and 
vaccines to limit their exposure, providing stable health insurance 
and income support, and offering sick leave (including paid leave) 
and compensation benefits if a worker becomes sick or shows signs 
and symptoms of COVID-19. In addition, such an approach may 
help to balance ethnic and racial disparities within the healthcare 
system. Although the Families First Coronavirus Act offered fed-
erally mandated paid sick leave for those unable to work due to the 
current pandemic and respective social distancing laws, 39% of 
workers who are POC are affected by exemptions in the law [30].

CONCLUSION

Due to the high level of uncertainty posed by the pandemic, 
race, ethnicity, and occupation-related projections have yet to be 
released. It is essential to have a platform wherein race, ethnicity, 
and occupation data of the infected are recorded in detail, which 
would efficiently supplement the execution of policies that protect 
vulnerable professions and susceptible ethnic groups. However, 
there is a very scarce data pool that accurately records such infor-
mation. Thus, collecting and recording this information will pro-
vide valuable insights and help public health officials identify work-
place-related outbreaks and evaluate the odds of various ethnic 
groups and professions contracting COVID-19.

Ethics statement 
No institutional review board approval was needed since this is 

a perspective article.

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this study.

FUNDING

None. 

ACKNOWLEDGEMENTS

None. 

AUTHOR CONTRIBUTIONS

Conceptualization: SKG, KKT. Data curation: SKG, SMG. Fund-
ing acquisition: None. Formal analysis: SKG, KKT. Methodology: 
SKG, SMG, KKT. Project administration: SKG, SMG, KKT. Visu-
alization: SKG, KKT. Writing – original draft: SKG, SMG. Writing 
– review & editing: SKG, KKT.

ORCID

Sai Krishna Gudi: https://orcid.org/0000-0001-9576-9207; So-
phia M. George: https://orcid.org/0000-0001-8692-1895; Komal 
Krishna Tiwari: https://orcid.org/0000-0002-7092-1601

REFERENCES

1.	 Souza CD, Santos AG, Cunha EJ, Oliveira TF, Aquino SH, Mesqui-
ta RD, et al. Information on occupation of patients with COVID- 
19: literature review. Rev Assoc Med Bras (1992) 2020;66:866-870.

2.	 NYC Government. Age-adjusted rates of lab-confirmed COVID- 
19 non-hospitalized cases, estimated non-fatal hospitalized cases, 
and total persons known to have died (lab-confirmed and proba-
ble) per 100,000 by race/ethnicity group; 2020 May 14 [cited 2021 



Gudi SK et al. : Need for REIO data during COVID-19

www.e-epih.org    |  5

Aug 1]. Available from: https://www1.nyc.gov/assets/doh/down-
loads/pdf/imm/covid-19-deaths-race-ethnicity-04302020-1.pdf.

3.	 Substance Abuse and Mental Health Services Adminisrration 
(SAMHSA). Double jeopardy: COVID-19 and behavioral health 
disparities for Black and Latino communities in the U.S. (submit-
ted by OBHE) [cited 2021 Aug 2]. Available from: https://www.
samhsa.gov/sites/default/files/covid19-behavioral-health-dispari-
ties-black-latino-communities.pdf. 

4.	 Garg S, Kim L, Whitaker M, O’Halloran A, Cummings C, Hol-
stein R, et al. Hospitalization rates and characteristics of patients 
hospitalized with laboratory‐confirmed coronavirus disease 2019—
COVID‐NET, 14 states, March 1-30, 2020. MMWR Morb Mor-
tal Wkly Rep 2020;69:458‐464.

5.	 Gemelas J, Davison J, Keltner C, Ing S. Inequities in employment 
by race, ethnicity, and sector during COVID-19. J Racial Ethn 
Health Disparities 2021:1-6. 

6.	 Shah M, Sachdeva M, Dodiuk-Gad RP. COVID-19 and racial 
disparities. J Am Acad Dermatol 2020;83:e35.

7. Hawkins D. Differential occupational risk for COVID-19 and 
other infection exposure according to race and ethnicity. Am J 
Ind Med 2020;63:817-820. 

8.	 World Health Organization. Coronavirus disease (COVID-19): 
how is it transmitted?; 2020 Dec 10 [cited 2021 Aug 2]. Available 
from: https://www.who.int/emergencies/diseases/novel-corona-
virus-2019/question-and-answers-hub/q-a-detail/coronavirus-
disease-covid-19-how-is-it-transmitted.

9.	 Ran L, Chen X, Wang Y, Wu W, Zhang L, Tan X. Risk factors of 
healthcare workers with coronavirus disease 2019: a retrospective 
cohort study in a designated hospital of Wuhan in China. Clin 
Infect Dis 2020;71:2218-2221.

10.	 Chen YH, Glymour M, Riley A, Balmes J, Duchowny K, Harrison 
R, et al. Excess mortality associated with the COVID-19 pandemic 
among Californians 18-65 years of age, by occupational sector and 
occupation: March through November 2020. PLoS One 2021;16: 
e0252454.

11.	 Centers for Disease Control and Prevention. Risk for COVID-19 
infection, hospitalization, and death by race/ethnicity [cited 2021 
Oct 14]. Available from: https://www.cdc.gov/coronavirus/2019-
ncov/covid-data/investigations-discovery/hospitalization-death-
by-race-ethnicity.html.

12.	 Baker MG, Peckham TK, Seixas NS. Estimating the burden of 
United States workers exposed to infection or disease: a key fac-
tor in containing risk of COVID-19 infection. PLoS One 2020; 
15:e0232452.

13.	 Zhang M. Estimation of differential occupational risk of COVID- 
19 by comparing risk factors with case data by occupational group. 
Am J Ind Med 2021;64:39-47.

14.	 Mutambudzi M, Niedwiedz C, Macdonald EB, Leyland A, Mair F, 
Anderson J, et al. Occupation and risk of severe COVID-19: pro-
spective cohort study of 120 075 UK Biobank participants. Occup 
Environ Med 2020;78:307-314.

15.	 Eyre DW, Lumley SF, O’Donnell D, Campbell M, Sims E, Lawson 
E, et al. Differential occupational risks to healthcare workers from 

SARS-CoV-2 observed during a prospective observational study. 
Elife 2020;9:e60675.

16.	 Leclerc QJ, Fuller NM, Knight LE; CMMID COVID-19 Working 
Group, Funk S, Knight GM. What settings have been linked to 
SARS-CoV-2 transmission clusters? Wellcome Open Res 2020; 
5:83.

17.	 European Centre for Disease Prevention and Control. COVID- 
19 clusters and outbreaks in occupational settings in the EU/EEA 
and the UK; 2020 Aug 11 [cited 2021 Aug 2]. Available from: htt-
ps://www.ecdc.europa.eu/sites/default/files/documents/COVID-
19-in-occupational-settings.pdf. 

18.	 Burdick G. NIOSH highlights importance of occupation, indus-
try data to COVID-19 reports; 2020 Aug 27 [cited 2021 Aug 2]. 
Available from: https://ehsdailyadvisor.blr.com/2020/08/niosh-
highlights-importance-of-occupation-industry-data-to-covid-
19-reports/. 

19.	 Goldman N, Pebley AR, Lee K, Andrasfay T, Pratt B. Racial and 
ethnic differentials in COVID-19-related job exposures by occu-
pational standing in the US. PLoS One 2021;16:e0256085.

20.	 Phelan JC, Link BG, Tehranifar P. Social conditions as fundamen-
tal causes of health inequalities: theory, evidence, and policy im-
plications. J Health Soc Behav 2010;51 Suppl:S28-S40.

21.	 Gaitens J, Condon M, Fernandes E, McDiarmid M. COVID-19 
and essential workers: a narrative review of health outcomes and 
moral injury. Int J Environ Res Public Health 2021;18:1446.

22.	 Lo CH, Nguyen LH, Drew DA, Warner ET, Joshi AD, Graham 
MS, et al. Race, ethnicity, community-level socioeconomic factors, 
and risk of COVID-19 in the United States and the United King-
dom. EClinicalMedicine 2021;38:101029.

23.	 Yaya S, Yeboah H, Charles CH, Otu A, Labonte R. Ethnic and ra-
cial disparities in COVID-19-related deaths: counting the trees, 
hiding the forest. BMJ Glob Health 2020;5:e002913.

24.	 Chen JT, Testa C, Waterman P, Krieger N. Intersectional inequi-
ties in COVID-19 mortality by race/ethnicity and education in 
the United States, January 1, 2020-January 31, 2021 [cited 2021 
Aug 2]. Available from: https://cdn1.sph.harvard.edu/wp-con-
tent/uploads/sites/1266/2021/02/21_Chen_covidMortality_
Race_Education_HCPDS_WorkingPaper_Vol-21_No-3_Final_
footer.pdf. 

25.	 Ndugga N, Hill L, Artiga S, Haldar S. Latest data on COVID-19 
vaccinations by race/ethnicity [cited 2021 Oct 14]. Available 
from: https://www.kff.org/coronavirus-covid-19/issue-brief/lat-
est-data-on-covid-19-vaccinations-race-ethnicity/.

26.	 Hawkins D. Understanding the role of work in mortality: making 
the best use of available US death certificate occupation data and 
opportunities for improvements. J Occup Environ Med 2021;63: 
503-507.

27.	 Luckhaupt S, Burrer S, de Perio M, Sweeney MH. Collecting oc-
cupation and industry data in public health surveillance systems 
for COVID-19; 2020 Jun 11 [cited 2021 Aug 2]. Available from: 
https://blogs.cdc.gov/niosh-science-blog/2020/06/11/covid-sur-
veillance/.

28.	 Centers for Disease Control and Prevention. NIOSH Industry 

https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-deaths-race-ethnicity-04302020-1.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-deaths-race-ethnicity-04302020-1.pdf
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
https://www.ecdc.europa.eu/sites/default/files/documents/COVID-19-in-occupational-settings.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/COVID-19-in-occupational-settings.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/COVID-19-in-occupational-settings.pdf
https://ehsdailyadvisor.blr.com/2020/08/niosh-highlights-importance-of-occupation-industry-data-to-covid-19-reports/
https://ehsdailyadvisor.blr.com/2020/08/niosh-highlights-importance-of-occupation-industry-data-to-covid-19-reports/
https://ehsdailyadvisor.blr.com/2020/08/niosh-highlights-importance-of-occupation-industry-data-to-covid-19-reports/
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/1266/2021/02/21_Chen_covidMortality_Race_Education_HCPDS_WorkingPaper_Vol-21_No-3_Final_footer.pdf
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/1266/2021/02/21_Chen_covidMortality_Race_Education_HCPDS_WorkingPaper_Vol-21_No-3_Final_footer.pdf
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/1266/2021/02/21_Chen_covidMortality_Race_Education_HCPDS_WorkingPaper_Vol-21_No-3_Final_footer.pdf
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/1266/2021/02/21_Chen_covidMortality_Race_Education_HCPDS_WorkingPaper_Vol-21_No-3_Final_footer.pdf
https://www.kff.org/coronavirus-covid-19/issue-brief/latest-data-on-covid-19-vaccinations-race-ethnicity/
https://www.kff.org/coronavirus-covid-19/issue-brief/latest-data-on-covid-19-vaccinations-race-ethnicity/
https://blogs.cdc.gov/niosh-science-blog/2020/06/11/covid-surveillance/
https://blogs.cdc.gov/niosh-science-blog/2020/06/11/covid-surveillance/


Epidemiol Health 2021;43:e2021095

  |    www.e-epih.org  6

and Occupation Computerized Coding System (NIOCCS); 2018 
[cited 2021 Aug 2]. Available from: https://csams.cdc.gov/nioccs/
Default.aspx.

29.	 Council of State and Territorial Epidemiologists Occupational 
Health Subcommittee. Recommended interim guidance for col-
lecting employment information about COVID-19 cases; 2020 
Apr 22 [cited 2021 Aug 2]. Available from: https://cdn.ymaws.com/

www.cste.org/resource/resmgr/publications/Guidance_collect-
ing_io_covid.pdf. 

30.	 Long M, Rae M. Gaps in the emergency paid sick leave law for 
health care workers; 2020 [cited 2021 Aug 2]. Available from: htt-
ps://www.kff.org/coronavirus-covid-19/issue-brief/gaps-in-
emergency-paid-sick-leave-law-for-health-care-workers/.

https://csams.cdc.gov/nioccs/Default.aspx
https://csams.cdc.gov/nioccs/Default.aspx
https://cdn.ymaws.com/www.cste.org/resource/resmgr/publications/Guidance_collecting_io_covid.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/publications/Guidance_collecting_io_covid.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/publications/Guidance_collecting_io_covid.pdf
https://www.kff.org/coronavirus-covid-19/issue-brief/gaps-in-emergency-paid-sick-leave-law-for-health-care-workers/
https://www.kff.org/coronavirus-covid-19/issue-brief/gaps-in-emergency-paid-sick-leave-law-for-health-care-workers/
https://www.kff.org/coronavirus-covid-19/issue-brief/gaps-in-emergency-paid-sick-leave-law-for-health-care-workers/

