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ABSTRACT
The COVID-19 pandemic has impacted certain work-
place settings disproportionately, putting some industries
at a higher risk for workplace transmission than others.
This study examines workplace clusters in Rhode Island
between March 2020 and May 2021. There were 14,580
cases associated with 2784 clusters during this period,
with the largest number of workplace clusters occur-
ring in manufacturing, food services, and retail. A better
understanding of most impacted industries can inform
sector-specific COVID-19 guidance and policy changes.
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INTRODUCTION

Coronavirus Disease 2019 (COVID-19) has had devastating
impacts on the economy, causing increased unemployment
rates across most industries and age groups.! While research
has focused on worker exposure risk to COVID-19 in health-
care and congregate settings, few studies have examined risk
among other workplace settings outside of these.>* Many
factors play a role in the impact of risk of COVID-19 work-
place transmission, including ability to physical distance,
mask-wearing, ventilation, area of workplace, carpooling
to work, and workplace structure.>® Efforts to mitigate
workplace transmission have included masking guidelines,
distancing measures, remote work, workforce testing and
quarantine guidelines.” Regular active screening for COVID-
19 symptoms among employees has shown to be critical in
prevention efforts as well.®

Following mitigation efforts in some workplace settings
can be challenging. Manufacturing settings, for example,
cannot work remotely and may not be able to operate at a
six-foot distance.® Workplaces such as these may be at an
increased risk for COVID-19 transmission and workplace
clusters.” A comprehensive understanding of the distribu-
tion of workplace COVID-19 outbreaks by industry sector
can help direct future public health action.

The Rhode Island Department of Health (RIDOH) inves-
tigates all COVID-19 cases to collect demographics, work
history, medical history, and symptom information. RIDOH
monitors clusters of cases within a workplace to confirm
transmission, and then provides workplace-specific public
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health guidance. RIDOH’s COVID-19 Epidemiologic Oper-
ations unit (Epi-Ops) analyzed industry trends among RI
workplace cases from March 2020 through May 2021 to
determine which workplace settings are experiencing higher
COVID-19 transmission.

METHODS

All laboratory-confirmed PCR cases of COVID-19 are
reported to RIDOH along with self-reported rapid antigen
tests. Factors analyzed included demographic information,
such as gender, age, primary language spoken, race/ethnic-
ity, and whether the case lived in a High-Density Commu-
nity (HDC), defined as an area of higher population density
than average, determined by zip code of the case’s residence.
Case investigation data was used to determine if workplace
cases worked while infectious or symptomatic. A case is
classified as working infectious if the person was physically
in the workplace two days prior to symptom onset date or,
for asymptomatic cases, specimen collection date. A clus-
ter is defined as two or more laboratory-confirmed cases
of COVID-19 among individuals associated with a setting
within a 14-day period.

A workplace-associated case is defined as a person who
was present in the workplace during the 14 days prior to
COVID-19 diagnosis. In this analysis, health care, educa-
tion, and congregate living settings are excluded. Each case
is classified by industry using the North American Industry
Classification System (NAICS)."° Frequencies were calculated
using Microsoft Excel (Microsoft Office 365, Version 2008).

RESULTS
There were 30,696 workplace-associated cases from March
1, 2020-May 31, 2021. Of these, 14,953 (48.7%) were asso-
ciated with a workplace cluster. Cases attributed to a work-
place cluster were more often male (57.4%), aged 26 to 35
(26.0%) (Table 1). Most cluster-associated cases were symp-
tomatic (86.1%). English was the primary language spoken
at home (84.5%), followed by Spanish (9.6%). Additionally,
most cases were White (62.0%) and Non-Hispanic (77.0%).
There was no difference in case counts based on HDC status.
There were 2,784 clusters identified during this period.
Clusters were seen across all industries, with manufacturing
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Table 1. Employer Cluster-Associated COVID-19 Case Demographics,
March 2020-May 2021.

Table 2. Workplace Cluster Characteristics by Industry,

March 2020-May 2021.

PUBLIC HEALTH

Demographics ity EeTeent Industry Total | Average | Total Work_ing Working )
(n=14580) Employee| Number | Clusters | Infectious | Symptomatic
Cases | of Cases n n n
Gender in Cluster| (%) (%) (%)
Male 8371 57.4% Accommodation 180 2.4 26 24 20
BaEle 6187 42.4% (0.9%) | (62.2%) | (43.5%)
Other/Dedlined 22 02% Arts, Enterta.mment, 786 3.4 83 116 60
and Recreation (2.8%) | (64.1%) (33.1%)
Age Group -
Construction 1226 35 176 264 156
16-25 2778 19.1% (6.0%) | (742%) | (43.8%)
26-35 3784 26.0% Delivery 705 5.5 43 197 186
36-45 2850 19.5% (1.5%) | (61.4%) | (45.3%)
46-55 5897 19.9% Financial Activities 2203 6.3 175 470 296
(6.0%) | (349%) | (22.0%)
56-64 2035 14.0%
N Food Services and 4040 4.7 540 1012 547
65+ 236 1.6% Drinking Places (185%)| (62.8%) | (33.9%)
S Dl L Government 2001 63 144 | 738 431
Asymptomatic 1873 12.8% (4.9%) | (63.7%) | (37.2%)
Symptomatic 12554 86.1% Landscaping 264 3.0 37 50 31
T — 153 1.0% (1.3%) | (73.5%) | (45.6%)

- - - Manufacturing 6661 5.2 801 2624 1707
High D

igh Density Community (27.%) | (75.3%) (44.%)
Y 7312 50.2%

e Personal and 573 29 50 95 54
No 6998 48.0% Laundry Services (1.7%) | (72.0%) | (40.9%)
Unknown 270 1.9% Professional, 2494 2.9 167 320 192
Primary Language in Home Scientific, and (5.7%) | (65.8%) (39.5%)

- Technical Services
English 12314 84.5%

™. Religious Services 139 2.4 14 20 11
Haitian Creole 8 0.1% (0.5%) | (69.0%) (37.9%)
Portuguese 63 0-4% Rentals and Real 378 33 32 56 39
Spanish 1390 9.5% Estate (1.1%) | (68.3%) (40.6%)
No Info 765 52% Repair and 1016 2.7 115 216 123
Other 40 03% Maintenance (3.9%) | (76.6%) (44.7%)

o Retail 5836 3.3 318 1339 806
Race/Ethnicit

Ace/Etinicty (10.9%)| (703%) | (42.3%)
Hispanic or Latino (any race) 3350 23.0% SBrne 139 33 10 35 25
Non-Hispanic 11230 77.0% (03%) | (66.0%) | (43.1%)
American Indian or Alaska Native 52 0.4% Transportation 749 5.0 23 178 101
Asian 396 2.7% (0.8%) | (74.8%) | (42.4%)
Black or African American 983 6.7% Utilities 461 2.4 17 102 60

. (0.6%) | (65.0%) | (38.2%)
White 9046 62.0%

- N Veterinary 86 2.6 13 22 12
Multiple Races 131 0.9% (0.4%) | (73.3%) (40.0%)
Deelmee Rase AL Zalls Total/Average 29937 | 3.7 3.7 | 7878 4857
Unknown 316 2.2% (5.0%) | (65.4%) (39.9%)

(27.4%), food services and drinking places (18.5%), and retail
(10.9%) having the highest percentage (Table 2). Among all
industries, the average number of cases in a cluster was
3.7(x1.3). Industries with the highest average number of
cases in a cluster were financial activities (6.3 cases) and
government (6.3 cases). Industries with a higher percent of
employees working while infectious were accommodation
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(81.0%), repair and maintenance (76.6%), and manufacturing
(75.3%). Similar associations were seen among cluster-asso-
ciated cases working while symptomatic, with accommo-
dation (71.4%), landscaping (45.6%), and manufacturing
(44.4%) having the highest proportion of cases. Among
clusters in all industries, an average of 67.0% cases worked
while infectious and 41.4% worked while symptomatic.
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DISCUSSION

Certain industry settings have a higher risk for COVID-
19 transmission than others.!' Similar to previous studies,
industries where workers are in proximity, like manufactur-
ing, or more closely interact with the public, such as retail
and food service, experienced more clusters of cases among
employees.'"'2 The high number of workplace clusters in the
manufacturing industry illustrates the challenges in imple-
menting mitigation strategies in this setting. In meat and
poultry plants, existing workflows utilizing assembly lines
demand proximity. Balancing the need for refrigeration to
reduce spoilage while simultaneously maintaining opti-
mal ventilation can also be difficult.’® A study by the Utah
Department of Health found a disproportionate burden of
COVID-19 within the manufacturing industry, particularly
among meat processing facilities, like this analysis.” Con-
versely, the high number of clusters seen in government
and financial activities are typically office-based settings.
As jobs in these fields are viewed as lower risk than other
work settings, it is probable that mitigation strategies such
as mask wearing and physical distancing may be used less
strictly than in perceived higher-risk occupations, such as
public-facing jobs.

Of cases working while symptomatic, manufacturing and
repair and maintenance had some of the largest percentages,
consistent with previous research that essential workers
are more likely to work with symptoms than non-essen-
tial workers.'*!> However, there is no literature looking at
working symptomatic among non-essential industries. This
analysis showed delivery (45.3%) and staffing (43.1%) also
had high proportions of employees working symptomatic.
Information on motivators for working while symptomatic
is not systematically collected during case interviews. How-
ever, factors may include financial, lack of paid sick leave,
unawareness of mild or subtle COVID-19 symptoms, and
fear of overburdening co-workers. In the delivery industry,
employees are likely to work alone, isolated from others
for most of the day, leading them to think they may not be
able to transmit COVID-19 during the brief interactions that
they have with others. Many staffing employees work for
large manufacturers or retailers, where they are temporary
employees and may not be familiar with the organization’s
screening or symptom-monitoring requirements.!®

Numerous factors contribute to the risk of COVID-19
workplace transmission that are influenced by workplace
setting. Understanding the distribution of workplace clus-
ters across industries can help target where intervention may
be needed in a COVID-19 surge or other infectious diseases.
In addressing immediate goals to reduce workplace COVID-
19 transmission, broader systemic challenges have been
uncovered that impact worker health and safety. Disparities
in policies regarding paid sick leave, unemployment bene-
fits, and childcare payment support may be leaving some
workers more vulnerable to COVID-19 infection.'* RIDOH
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engagement with employers has highlighted the prevalence
of disparities in RI workplaces. Further research is needed on
how these disparities contribute to workplace transmission
and how policy changes might effectively address this.

LIMITATIONS

Executive orders directing closure of certain “non-essen-
tial” services throughout the pandemic impacted industry
sectors differently. Attendance at work was likely different
based on industry. In addition, these findings may not be
generalizable to states where the pandemic response differed
from RI. Another limitation is self-reported symptom onset
data. Cases may have mis-reported their symptom onset
due to either recall bias or fear of symptom status while at
work being disclosed to their employer. Finally, workplace
transmission cannot be confirmed in all clusters. House-
hold and community transmission may have contributed to
workplace clusters in the analysis.

References

1. Montenovo L, Jiang X, Rojas FL, et al. Determinants of Dispari-
ties in Covid-19 Job Losses. 2020. doi:10.3386/w27132.

2. Nabe Nielsen K, Nilsson C, Juul-Madsen M, Bredal C, Hansen
L, Hansen A. COVID-19 risk management at the workplace, fear
of infection among frontline employees. Occup Environ Med.
2022,78;248-254. doi:10.1136/0emed-2020-106831

3. Karlsson U, Fraenkel C-J. Covid-19: risks to healthcare workers
and their families. BMJ. 2020;371. doi: https://doi.org/10.1136/
bmj.m3944

4. Nguyen LH, et al. Risk of COVID-19 among frontline healthcare
workers. The Lancet. 2020. doi: 10.1016/S2468-2667(20)30164-X

5. George R, George A. Prevention of COVID-19 in the workplace.
S Afr Med J. 2020;110(4). http://dx.doi.org/10.7196/SAM].2020.
v110i4.14723

6. National Conference of State Legislatures. COVID-19: Essential
Workers in the States. https://www.ncsl.org/research/labor-and-
employment/covid-19-essential-workers-in-the-states.aspx?

7. COVID-19 Guidance: Businesses and Employers. Centers for
Disease Control and Prevention. https://www.cdc.gov/corona-
virus/2019-ncov/community/guidance-business-response.html.
Published December 2020. Accessed July 27, 2021.

8. Returning to Work. Centers for Disease Control and Prevention.
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/
returning-to-work.html. Published 2021. Accessed July 27, 2021.

9. Bui DP, McCaffrey K, Friedrichs M, et al. Racial and Ethnic
Disparities Among COVID-19 Cases in Workplace Outbreaks
by Industry Sector—Utah, March 6-June 5, 2020. MMWR
Morb Mortal Wkly Rep 2020;69:1133-1138. DOTI: http://dx.doi.
org/10.15585/mmwr.mm.6933e3

10. United States Bureau of Labor Statistics. Industries by Supersec-
tor. https://www.bls.gov/iag/tgs/iag_index_naics.htm#

11. Shahbaz M, et al. Food Safety and COVID-19: Precautionary
Measures to Limit the Spread of Coronavirus at Food Service
and Food Retail Sector. ] Pure Appl Microbiol. 2020; 14(suppl 1):
749-756. https://doi.org/10.22207 /JPAM.14.SPL1.12

12. Michaels D, Wagner G. Halting Workplace COVID-19 Trans-
mission: An Urgent Proposal to Protect American Workers. The
Century Foundation. 2020.

DECEMBER 2021 RHODE ISLAND MEDICAL JOURNAL 44


https://doi.org/10.22207/JPAM.14.SPL1.12
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2021-12.asp
https://www.rimedicalsociety.org

13. Budd C, Calvert K, Johnson S, Tickle SO. Assessing risk in the
retail environment during the COVID-19 pandemic. R Soc Open
Sci. 8:210344. https://doi.org/10.1098/rs0s.210344

14. Yearby R, Mohapatra S. Structural Discrimination in COVID-19
Workplace Protections (May 29, 2020). Health Affairs Blog
(2020), Saint Louis U. Legal Studies Research Paper No. 2020-
09, http://dx.doi.org/10.2139/ssrn.3614092

15. Navarro A, Llorens C, Salas-Nicas S, Moncada S. Going to
work with COVID-19 symptoms among non-sanitary workers:
an issue of social inequality. Public Health. 2021; S0033-3506.
https://doi.org/10.1016/j.puhe.2021.06.02

Acknowledgments

Thank you to the Epi-Ops Leadership Team and the Workplace
Outbreak Prevention Team for their contributions to this work;
Dr. Uptala Bandy, Dr. Jennifer Clarke, Dr. Ernest Julian, Sadie
DeCourcy, and Linda TetuMouradjian for their guidance; and
Maryam Ghariban, Sean Olson, and Sarah Bowman for their
work with cluster autodetection.

RIMJ ARCHIVES | DECEMBER ISSUE WEBPAGE | RIMS

Y7977 | 2027

PUBLIC HEALTH

Authors

Jacqueline Karpowicz, MPH, Epidemiologist in RIDOH’s
COVID-19 Epidemiological Operations (Epi-Ops) Unit.

Shannon O’Rourke, Program Manager in RIDOH’s COVID-19
Epi-Ops Unit.

Ailis Clyne, MD, MPH, Medical Director in RIDOH’s COVID-19
Epi-Ops Unit.

John Silvia, Lead Case Investigator in RIDOH’s COVID-19 Epi-Ops
Unit.

Tara Cooper, MPH, Lead, Education Teams in RIDOH'’s COVID-19
Epi-Ops Unit.

Jaime Comella, MPH, Director, RIDOH’s COVID-19 Epi-Ops Unit.

James Rajotte, MS, Lead, Outbreak Teams in RIDOH’s COVID-19
Epi-Ops Unit.

Correspondence

Jacqueline Karpowicz, MPH

3 Capitol Hill, Providence, RI 02908
401-450-7142
jacqueline.karpowicz.ctr@health.ri.gov

DECEMBER 2021 RHODE ISLAND MEDICAL JOURNAL 45


http://dx.doi.org/10.2139/ssrn.3614092
https://doi.org/10.1016/j.puhe.2021.06.02
mailto:jacqueline.karpowicz.ctr@health.ri.gov
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2021-12.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS–Contributions
	CONTENTS–Contributions
	CONTENTS–Features
	CONTENTS–News, People/Places
	CASE–Nahar
	CASE–Hatahet
	CASE–Morito
	CASE–Maxwell
	VIDEOS–Friedman
	IMAGES–Selvaraj
	CONTRIBUTION–Cao
	CONTRIBUTION–Hartnett
	CONTRIBUTION–Martin
	CONTRIBUTION–Rosenthal
	HEALTH–Karpowicz
	HEALTH–Vital Statistics
	INVITED ESSAY–Taylor
	COMMENTARY–Rhoads
	SPOTLIGHT–Korr
	WE ARE READ EVERYWHERE
	2021 GUEST EDITORS
	RIMS NEWS
	NEWS
	PEOPLE/PLACES
	OBITUARIES

