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53 See also Hawkins, p. 1081.

Objectives. To describe which industries have the highest burden of COVID-19 outbreaks in California.

Methods. We assigned US census industry codes to COVID-19 outbreaks reported to the California
Department of Public Health (CDPH) from January 1, 2020, to August 31, 2021, and determined numbers of
outbreaks, numbers of outbreak-associated cases, and outbreak incidence levels by industry. We determined
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characteristics of outbreak-associated cases using individual case data linked to COVID-19 outbreaks.

Results. Local health departments reported 19893 COVID-19 outbreaks and 300379 outbreak-
associated cases to CDPH. The most outbreaks (47.8%) and outbreak-associated cases (54.8%) occurred
in the health care and social assistance sector, where outbreak incidence levels were highest in skilled
nursing facilities and residential care facilities (1306 and 544 outbreaks per 1000 establishments,
respectively). High proportions of outbreaks also occurred in the retail trade (8.6%) and manufacturing
(7.9%) sectors. Demographics of outbreak-associated cases varied across industries.

Conclusions. Certain California industries, particularly in the health care, manufacturing, and retail sectors,
have experienced a high burden of COVID-19 outbreaks during the pandemic.

Public Health Implications. Tracking COVID-19 outbreaks by industry may help target prevention
efforts, including workforce vaccination. (Am J Public Health. 2022;112(8):1180-1190. https://doi.org/
10.2105/AJPH.2022.306862)

ork-related exposures and risk

factors play an important role in
COVID-19 disease transmission. Work-
ers in certain industries, such as health
care, agriculture, manufacturing, and
transportation, have been found to be
atincreased risk for COVID-19 infection
and mortality." In addition, overrepre-
sentation of certain racial and ethnic
groups in higher risk occupations and
industries may contribute to the dispro-
portionate burden of COVID-19 morbid-
ity and mortality experienced by those
groups.®*

COVID-19 outbreak data can provide

additional information about which
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workers may be at higher risk for expo-
sure and infection. Although COVID-19
outbreaks have been well documented
in certain industries, including health
care, corrections, and meat process-
ing,>® less information is available about
outbreaks in other types of potentially
high-risk workplaces, and limited compre-
hensive information is available about
which types of workplaces have been
most affected by COVID-19 outbreaks.
This type of information could help direct
prevention efforts such as workplace-
specific guidance, nonpharmaceutical
interventions, and workplace- or industry-
targeted vaccination campaigns.

In California, home to both the larg-
est population and the highest total
number of COVID-19 cases of any US
state,” employer reporting of workplace
COVID-19 outbreaks is mandated
under a state law that became effective
January 1, 2021. The law also requires
the California Department of Public
Health (CDPH) to publicly report num-
bers of outbreaks and outbreak-
associated cases by industry.'® Using
these statewide data on COVID-19 out-
breaks, as well as outbreak data reported
by local health departments in 2020, we
sought to describe which industries
have experienced the highest burden
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of COVID-19 outbreaks during the pan-

demic. We also sought to describe tem-
poral trends in COVID-19 outbreaks and
characterize demographics of outbreak-
associated cases.

METHODS

We analyzed all confirmed COVID-19 out-
breaks reported to CDPH as of Septem-
ber 27,2021, in which onset occurred
between January 1, 2020, and August 31,
2021.

Outbreak Definitions and
Reporting

Outbreak definitions vary by setting.

In non-health care workplaces, CDPH
defines an outbreak as 3 or more prob-
able or confirmed COVID-19 cases
within a 14-day period among people
who are epidemiologically linked in the
setting, are from different households,
and are not identified as close contacts
of each other in any other case investi-
gation."" Separate definitions apply to
health care workplaces; for example, in
long-term care facilities, an outbreak is
defined as 1 or more facility-acquired
cases in a resident."?

Potential outbreaks are reported to
local health departments (LHDs) by
employers or facilities; LHDs may also
identify outbreaks via individual case
investigations and contact tracing. Dur-
ing 2020, requirements for employers to
report outbreaks to LHDs varied by type
of workplace and jurisdiction. Since Janu-
ary 1, 2021, however, California law has
required non-health care employers to
report to their LHD when they identify
3 or more cases of COVID-19 among
workers in a workplace within a 14-day
period; separate reporting requirements
apply to health care facilities.

Once notified by an employer, LHDs
investigate to determine whether the
reported cases constitute an outbreak
according to the specified CDPH out-
break definitions. LHDs then report
confirmed outbreaks to CDPH via
established electronic reporting sys-
tems, as required by existing California
regulations.'?

Outbreak reports also include num-
bers of associated cases. Outbreak-
associated cases may include workers
as well as nonworkers present at the
worksite, such as residents or patients
in congregate residential or health care
settings or students in educational set-
tings. LHDs are asked to link patient
records for outbreak-associated cases
to outbreak reports in electronic report-
ing systems, although not all LHDs
consistently do so. For outbreak-linked
cases for which data were available, we
analyzed demographic variables such
as sex, age, and race/ethnicity. Because
nonworker cases cannot be reliably dis-
tinguished from worker cases on the
basis of information submitted by LHDs,
we analyzed these demographic varia-
bles across all outbreak-associated
cases reported to CDPH, including
cases among both workers and
nonworkers.

Industry Assignments and
Incidence Calculations

A CDPH team trained in industry coding
reviewed available information for indi-
vidual outbreaks reported to CDPH,
including location name, address, and
LHD outbreak descriptions, and assigned
each outbreak a 2012 US census 4-digit
industry code." Each individual industry
is also part of a larger industry sector
(e.g. hospitals are an individual industry
that is part of the health care and social
assistance sector). Total numbers of
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reported outbreaks and outbreak-
associated cases were calculated for
each individual industry as well as each
industry sector. Outbreak incidence by
sector and individual industry was calcu-
lated by dividing numbers of reported
outbreaks by numbers of establishments
in each industry or sector. If a single facil-
ity reported more than 1 outbreak dur-
ing the study period, each outbreak was
counted separately (i.e., a single facility
could be responsible for more than 1
outbreak in the data set).

Numbers of establishments were
obtained from the California Employ-
ment Development Department's Quar-
terly Census of Employment and Wages
and were calculated as the average
numbers of establishments from the
first through fourth quarters of 2020;
6-digit North American Industrial Classi-
fication System codes used by the
Employment Development Department
to classify establishments were cross-
walked to US census industry codes. For
a limited number of US census industry
codes (0590, 0690, 1290, 2990, 3290,
3875, 3980, 4590, and 5590), no North
American Industrial Classification System
code is available that crosswalks directly
to the specific 2012 US census industry
code; these industries were therefore
excluded from outbreak incidence calcu-
lations. (A total of 120 outbreaks and
1476 outbreak-associated cases occurred
in these excluded industries. Among
them, the “not specified food industries”
category [census code 1290] included
the most reported outbreaks [56] and
outbreak-associated cases [1017].)

We also ranked industries according
to their prevention indexes. The pre-
vention index is a tool that can be used,
alongside other considerations, to pri-
oritize occupational health and safety
interventions. As described elsewhere,
we calculated prevention indexes by
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ranking industries according to out-
break count and outbreak incidence
and dividing the sum of the count and
incidence ranks by 2; this produced a
prevention index for each industry,
with lower prevention indexes corre-
sponding to a higher priority for inter-
vention.'® We rank ordered individual
industries by prevention index values
(with rank 1 as the highest priority).

RESULTS

Local health departments reported to
CDPH 19893 COVID-19 outbreaks and
300379 outbreak-associated cases in

which onset occurred between January
1,2020, and August 31, 2021; this cor-
responded to an incidence of 12.2 out-
breaks per 1000 establishments. An
additional 489 outbreaks were reported
to CDPH but were excluded because of
insufficient information to assign an
industry code (281) or because they
occurred in homeless encampments,
a nonoccupational setting (208).
Outbreak-associated cases represented
7.0% of COVID-19 cases reported in
California during this period.

Atotal of 9513 outbreaks (47.8%)
and 164 659 outbreak-associated cases
(54.8%) were reported in the health care

and social assistance sector (Table 1).
Other sectors with high percentages of
outbreaks included retail trade (8.6%),
manufacturing (7.9%), and accommoda-
tion and food services (7.3%). The sector
with the highest overall incidence of
reported outbreaks (78.1 outbreaks per
1000 establishments) was public admin-
istration, which includes correctional
facilities and public safety establish-
ments such as police and fire services.
Among individual industries in the
health care and social assistance sector
(Table 2), percentages and outbreak
incidence values were highest in resi-
dential care facilities (22.8% of all

TABLE 1— coVID-19 Outbreaks and Outbreak-Associated Cases, by Industry Sector: California, January

2020-August 2021

No. of Mean No. of Outbreak Incidence
No. of Reported Outbreak-Associated | Outbreak-Associated (per 1000

Industry Sector?® Outbreaks (%) Cases (%) Cases per Outbreak Establishments)
Health care and social assistance 9513 (47.8) 164659 (54.8) 17.3 14.8
Retail trade 1706 (8.6) 16201 (5.4) 9.5 15.9
Manufacturing 1576 (7.9) 22570 (7.5) 143 35.7
Accommodation and food services 1461 (7.3) 9423 (3.1) 6.4 16.4
Educational services 1224 (6.2) 10333 (3.4) 8.4 35.1
Public administration 954 (4.8) 41218 (13.7) 43.2 78.1
Transportation and warehousing 689 (3.5) 13356 (4.4) 19.4 21.7
Construction 499 (2.5) 3874 (1.3) 7.8 5.7
Other services, except public administration 447 (2.2) 3451 (1.1) 7.7 4.5
Wholesale trade 305 (1.5) 3463 (1.2) 11.4 4.7
Professional, scientific, and technical 263 (1.3) 1598 (0.5) 6.1 1.6

services
Real estate and rental and leasing 256 (1.3) 1751 (0.6) 6.8 4.2
Administrative and support and waste 218 (1.1) 1553 (0.5) 71 3.8

management services
Agriculture, forestry, fishing, and hunting 215 (1.1) 2679 (0.9) 12.5 13.3
Finance and insurance 187 (0.9) 1109 (0.4) 5.9 3.5
Arts, entertainment, and recreation 176 (0.9) 1744 (0.6) 9.9 5.8
Utilities 85 (0.4) 450 (0.1) 5.3 52.4
Information 69 (0.3) 470 (0.2) 6.8 2.3
Management of companies and enterprises 31(0.2) 313 (0.1) 10.1 6.5
Mining, quarrying, and oil and gas 15 (0.1) 88 (0.0) 5.9 19.1

extraction
Military 4 (0.0) 76 (0.0) 19.0 25.3
Total 19893 300379 151 12.2

#Industry sectors are listed in descending order of number of reported outbreaks.
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outbreaks; 544 outbreaks per 1000
establishments), skilled nursing facilities
(13.0%; 1306 per 1000), community
food and housing and emergency serv-
ices, including homeless shelters (3.3%;
425 per 1000), and hospitals (2.9%; 409
per 1000). Among individual retail
industries, outbreak percentages were
highest in grocery stores (2.5% of all
outbreaks; 47 per 1000) and depart-
ment and discount stores (1.3%; 272
per 1000). Restaurants, part of the
accommodation and food services sec-
tor, had the third-highest percentage of
outbreaks of any individual industry
(6.5%; 16 per 1000).

Seventy-three percent of outbreaks
involved 10 or fewer associated cases;
the median was 5 cases per outbreak
(interquartile range = 3-11). Although
most outbreaks were small, 389 (2%)
involved more than 100 associated
cases. Larger outbreaks were observed
in certain congregate living settings
where cases occurred among workers
as well as residents, as evidenced by
higher mean numbers of outbreak-
associated cases in those settings.
Examples include the justice, public
order, and safety activities industry,
which includes correctional facilities
(mean of 56.3 cases per outbreak), and
skilled nursing facilities (35.3 cases per
outbreak). Mean numbers of cases
per outbreak were also high in certain
manufacturing industries such as ship
and boat building (55.7 cases per
outbreak), cut and sew apparel
manufacturing (33.0 cases per out-
break), and animal slaughtering and
processing (32.5 cases per outbreak).

The 5 industries with the highest
prevention index rankings were skilled
nursing facilities, residential care facili-
ties, community food and housing
and emergency services, hospitals,
and justice, public order, and safety

Peer Reviewed  Heinzerling et al.

activities (Table 2). Several manufactur-
ing industries not included in Table 2
because of lower total numbers of out-
breaks had high prevention index rank-
ings as a result of their higher outbreak
incidence levels; these industries in-
cluded animal slaughtering and proc-
essing (182 per 1000; prevention index
rank = 11), aerospace products and
parts manufacturing (555 per 1000;
rank = 12), fruit and vegetable preserv-
ing and specialty food manufacturing
(134 per 1000; rank = 13), and seafood
and other miscellaneous foods manu-
facturing (70 per 1000; rank = 17).

Case-level information was available
for 162 207 (54.0%) outbreak-
associated cases. The availability of
case-level data varied across industry
sectors and was lowest in the informa-
tion (32.6%), wholesale trade (32.9%),
and construction (34.8%) sectors and
highest in the public administration
sector (82.4%).

Among outbreak-associated cases
with available information, 84 653 of
159351 (53.1%) cases occurred among
men and 82 523 of 162 104 (50.9%)
among individuals 18 to 49 years of age
(Table A, available as a supplement to
the online version of this article at
http://www.ajph.org). Race/ethnicity
information was missing for 24.8% of
cases with available case-level data and
59.4% of cases overall. Among cases
with available information, the distribu-
tion by race and ethnicity varied across
industry sectors (Table 3; Figure A,
available as a supplement to the online
version of this article at http://www.
ajph.org); for example, Latino people
were most highly represented in the
agriculture sector (84.2% of cases),
whereas Asian people were most highly
represented in the real estate sector
(16.6%) and Black people in the public
administration sector (13.2%).

The largest numbers of reported out-
breaks occurred during November 2020
to January 2021, coinciding with Califor-
nia’s winter 2020-2021 COVID-19 surge,
the highest monthly number (21.0% of
all outbreaks) was reported in Decem-
ber 2020. Outside of the winter surge,
the highest numbers of monthly out-
breaks during the study period were
seenin July and August 2021 (5.7% and
6.9% of all outbreaks, respectively),
coinciding with an increase in overall
COVID-19 cases associated with the
Delta variant.

During most months, the highest
numbers of outbreaks were reported
in residential care facilities and skilled
nursing facilities; however, reported
outbreaks were highest in elementary
and secondary schools in April (34.8%)
and May (30.5%) 2021 and in August
2021 (34.9%) (Figure 1; Table B, avail-
able as a supplement to the online ver-
sion of this article at http://www.ajph.
org). Overall, the percentage of out-
breaks reported in the health care and
social assistance sector decreased in
2021 (40.5%) relative to 2020 (52.0%);
the percentages of outbreaks remained
stable in most other sectors with the
exception of educational services,
which increased from 2.9% of reported
outbreaks in 2020 to 11.8% in 2021
(Table C, available as a supplement to
the online version of this article at
http://www.ajph.org).

DISCUSSION

We identified nearly 20000 COVID-19
outbreaks reported in California from
the beginning of the pandemic through
August 2021. These outbreaks occurred
across industry sectors, with the most
outbreaks and outbreak-associated
cases reported in the health care and
social assistance sector, which includes
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Month of Onset

I FIGURE 1— covip-19 Outbreaks in Top Industries Over Time: California, March 2020-August 2021

Note. Shown are the 7 industries with the highest total numbers of outbreaks. See Table B (available as a supplement to the online version of this article at
https://www.ajph.org) for the data underlying this figure. Data for January and February 2020 are excluded because of low numbers of outbreaks (9 reported
outbreaks with onset in January and 4 reported outbreaks in February).

residential care facilities and skilled
nursing facilities. These known high-risk
settings have been the focus of signifi-
cant public health interventions during
the COVID-19 pandemic, including
setting-specific guidance and consulta-
tion, an emphasis on personal protec-
tive equipment and other protective
measures, and early prioritization for
vaccination.

However, our study also highlights
additional industries with high counts
and a high incidence of COVID-19 out-
breaks such as restaurants and retail
and manufacturing industries, where

Peer Reviewed  Heinzerling et al.

employees continued to report to work
during the pandemic and had public-
facing roles or worked in close proxim-
ity to others. Although these industries
may have received less attention, their
elevated burden of COVID-19 out-
breaks merits intervention, including
development of industry-specific strate-
gies for outbreak prevention and
response; specific outreach to workers
and labor unions, employers and trade
associations, and local health depart-
ments in areas where these industries
are concentrated; and targeted vacci-
nation campaigns.

Residential care facilities, skilled nurs-
ing facilities, and correctional facilities
ranked highly in terms of both outbreak
counts and incidence in California and
require ongoing public health attention
and intervention. These settings are
known to involve a high risk of COVID-19
outbreaks owing to their vulnerable resi-
dent populations, frequent close contact
between residents and staff, movement
of residents and staff between facilities,
and other factors."® These are also con-
gregate settings where nonworkers are
present and often account for a signifi-
cant proportion of cases. Although high


https://www.ajph.org

outbreak case counts in these settings
may therefore overestimate COVID-19
incidence rates among workers, they
nonetheless likely result in an increased
occupational risk of COVID-19 exposure.
Health care facilities have also been sub-
ject to outbreak reporting mandates
since early in the pandemic and have
lower thresholds in terms of the num-
ber of cases required to be considered
an outbreak; both of these factors may
have led to increased numbers of
reported outbreaks in these settings
relative to others.

In addition to the known high-risk set-
tings just discussed, we also identified
other industries with high proportions
of reported outbreaks. Given that pre-
vention strategies are likely to differ
across industries, such industries may
require both additional prevention
efforts and additional investigation of
which interventions may be most effec-
tive in those specific settings. One such
industry is the restaurant industry,
which had the third-highest outbreak
count of any individual industry. This
corresponded to a relatively low out-
break incidence, likely as a result of the
high number of establishments in this
industry, but the large number of work-
ers and workplaces potentially affected
nonetheless warrant prioritization. In
addition, many restaurants were closed
for in-person dining in California during
portions of the pandemic, which may
have contributed to lower outbreak
rates. As restaurants reopen, workers
remain vulnerable to COVID-19 expo-
sure from coworkers as well as from
members of the public.

Several additional industries and sec-
tors had high outbreak counts and inci-
dence levels. The manufacturing and
retail trade sectors each represented
around 8% of all outbreaks reported to
CDPH. These sectors have also been

identified as high risk in other jurisdic-
tions; in reports from Utah, Wisconsin,
and Los Angeles, both manufacturing
and retail ranked highly in numbers of
COVID-19 outbreaks among non-health
care, noncongregate settings during
portions of 2020.*"""® within the retail
trade sector in California, several indi-
vidual industries had high outbreak
counts, incidence levels, and prevention
index rankings, including grocery stores,
department and discount stores, and
automobile dealers, all workplaces where
employees are likely to come into close,
frequent contact with other employees
as well as with members of the public.

Within the manufacturing sector, fewer
individual industries ranked highly in out-
break counts, likely because of smaller
industry sizes, but many had high out-
break incidence levels and prevention
index rankings. Examples include several
food processing industries such as ani-
mal slaughtering and processing, fruit
and vegetable preserving, and seafood
manufacturing, which have been docu-
mented settings of large COVID-19 out-
breaks in numerous jurisdictions.®'?
High outbreak incidence levels were also
seen in some nonfood manufacturing
industries, in particular the aerospace
manufacturing industry, which had the
third-highest outbreak incidence of any
individual industry.

Unlike workers in retail industries,
workers in manufacturing industries
are typically not public facing; most of
these workers did, however, continue
to report to work throughout the pan-
demic, typically in high-density workpla-
ces where the risk of exposure to other
workers with COVID-19 may be higher.
Another industry with similar risk fac-
tors is the warehousing and storage
industry, which had high outbreak
counts, incidence levels, and preven-
tion index rankings.

RESEARCH & ANALYSIS

Outbreak-associated cases reported
to CDPH represented 7% of COVID-19
cases in California; this finding was
comparable to the percentage of cases
associated with outbreaks in a Seattle
report (5%) but lower than the percent-
age identified as outbreak associated in
Utah (12%) and Wisconsin (18%).%"52°
The true number of outbreak-associated
cases is likely higher than the number
reported to CDPH, as not all cases asso-
ciated with an outbreak are identified as
such and additional cases identified after
the initial outbreak report are not consis-
tently reported to CDPH.

Some demographic groups—in par-
ticular, communities of color and those
of lower socioeconomic status—have
been disproportionately affected by the
COVID-19 pandemic, and the overrep-
resentation of these groups in certain
essential industries and occupations
may play a role in these disparities.?'?
In Utah, for example, Hispanic and non-
White individuals represent 24% of the
state's workforce but were found to
make up 73% of workplace outbreak-
associated cases.* In our outbreak data,
the distribution of outbreak-associated
cases among racial and ethnic groups
was similar to the overall distribution
of the state's population; however, there
were variations in the distribution of
outbreak-associated cases by race
and ethnicity across industry sectors.

For instance, in several sectors with
high numbers of outbreaks, including
manufacturing, retail, accommodation
and food services, and transportation
and warehousing, more than 50% of
outbreak-associated cases with race/
ethnicity information available involved
Latino individuals. Given that Latino
people have been disproportionately
represented among COVID-19 cases
and fatalities in California,?"?> these
findings highlight occupational factors
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and enhanced workplace protections
as a potential avenue for addressing
disparities.

These demographic trends in our
outbreak-associated case data should,
however, be interpreted with caution.
Race and ethnicity information was
missing or unknown for nearly 60% of
cases, and the amount of missing data
varied across industry sectors. In addi-
tion, outbreak-associated cases included
workers as well as nonworkers, so the
demographic trends described here
may not represent demographic trends
among workers, particularly in certain
settings with larger numbers of non-
workers present such as health care,
correctional, and educational settings.
Nonetheless, our findings as well as
those of earlier reports indicate that
public health interventions should con-
tinue to target industries with high
proportions of workers from dispropor-
tionately affected groups and should be
culturally and linguistically appropriate
and informed by worker demographics.
In addition, efforts should be made to
improve collection and reporting of key
demographic variables in outbreak data.

Numbers of reported outbreaks over
time over time largely paralleled overall
trends in COVID-19 cases in California,
with the highest numbers of outbreaks
seen during California’s winter 2020-
2021 COVID-19 surge and a July and
August 2021 increase in outbreaks
alongside an overall increase in cases
associated with the Delta variant. For
the most part, the distribution of
COVID-19 outbreaks across industries
remained stable over time. One excep-
tion was elementary and secondary
schools, which experienced few out-
breaks in the early months of the pan-
demic, when they remained largely
closed, but were responsible for a larger
proportion of outbreaks during periods
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of 2021 when many California schools
reopened for in-person learning.

Limitations

This report is subject to several addi-
tional limitations. Although a statewide
requirement for non-health care
employers to report outbreaks to LHDs
has been in place since January 1, 2021,
prior to that reporting requirements dif-
fered by local jurisdiction and by type of
setting, which may have led to differen-
tial reporting across settings. The pro-
portion of outbreaks reported in
non-health care settings relative to
health care settings increased from
2020 to 2021, which might suggest an
increase in reporting following imple-
mentation of the statewide requirement;
however, the proportions of outbreaks
reported in most individual non-health
care sectors, with the exception of edu-
cational services, remained relatively sta-
ble in 2020 and 2021. This year-to-year
comparison should also be interpreted
in the context of other changes over
time; for example, closures in schools
and other non-health care settings in
2020 and earlier availability of vaccina-
tion in health care and congregate set-
tings may have led to fewer outbreaks in
those settings relative to others.

In addition, although employers are
required by law to report COVID-19 out-
breaks, some may be unaware of or non-
compliant with this requirement, which
would lead to underestimation of out-
break incidence; it is also possible that
consistency in reporting differs across
industries. Furthermore, work arrange-
ments in certain industries—for instance,
industries with mobile or temporary
workforces such as transportation or
agriculture—might be less conducive to
outbreak identification, which could lead
to outbreak underreporting in those

industries. CDPH outbreak data also
rely on reports received from LHDs,
and these local departments may have
had limited resources to report out-
breaks. Such limitations may have led to
underestimated outbreak counts and
incidence levels, particularly during
COVID-19 surges.

We assigned industry codes on the
basis of available information submitted
by LHDs; misclassification may have
occurred as a result of missing or inaccu-
rate information. In addition, although
many of the outbreaks included in our
analysis occurred in settings where work-
ers were present, some may have been
nonoccupational; we were unable to dis-
tinguish workers from nonworkers in our
outbreak data. This limitation precluded
calculation of outbreak-associated case
incidence levels among workers; because
our outbreak incidence estimates did
not account for numbers of workers per
establishment, they may overestimate
or underestimate the relative impact of
workplace COVID-19 outbreaks on work-
ers in industries with particularly large or
small establishment sizes. Although pre-
vention indexes incorporate data on
burden of disease as well as disease risk,
they do so with limited precision and
should be used in the context of addi-
tional information and tools to prioritize
interventions.

Finally, although outbreaks in our
data set were classified by industry, we
were unable to analyze COVID-19 inci-
dence according to worker occupation.
It is possible that increased risk of
COVID-19 among certain occupational
groups was not captured in our
industry-based analysis.

Public Health Implications

Individual case investigations and con-
tact tracing have formed the backbone



of the response to COVID-19 in the
United States but may not represent
the most timely or complete methods
for identifying COVID-19 workplace out-
breaks, as workplace information is not
always collected during individual case
investigations and mechanisms may
not exist for linking individual cases
identified in the same workplace.”® Fur-
thermore, during the current phase of
the pandemic, as public health depart-
ments transition away from universal
case investigation and contact trac-
ing,%* employer reporting of workplace
outbreaks can provide a mechanism
for health departments to continue to
identify higher-risk settings and target
interventions.

An outbreak reporting mandate such
as California’s may help ensure that
such reporting happens more consis-
tently and enable more systematic
tracking of where COVID-19 outbreaks
are taking place. The resulting outbreak
data can be used to categorize out-
breaks by industry, as we have done in
this report, and identify settings with
high numbers and incidence levels of
outbreaks and outbreak-associated
cases. The use of outbreak data to direct
prevention efforts, including workforce
vaccination, can play an important role
in the ongoing effort to combat the
COVID-19 pandemic and in planning for
future pandemic responses to protect
the workers who are most at risk. 4JPH
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