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Exposure and Illness AmongWorkers Filing for COVID-19–Related
Workers’ Compensation—California, 2020
Ximena P. Vergara, PhD, Matt Frederick, BS, Kathryn Gibb, MPH, Jessie Wong, MPH, and Robert Harrison, MD
LEARNING OUTCOMES

• Characterize COVID-19–related workers’ compensation
claims filed in California during 2020 by claim characteris-
tics and risk factors for exposure to SARS-CoV-2

• Describe the distribution of clusters by industry and
occupation

• Understand which risk factors for exposure to SARS-CoV-2
are associated with claims clustered in space and time
Objectives: The aim of the study is to characterize the incidence of SARS-
CoV-2 exposure and COVID-19 infection among California workers’ compen-
sation claims in 2020 and examine risk factors for exposure.Methods:Using a
case-control approach, we combined machine learning techniques and job ex-
posure matrices to assess associations between exposures and illness claims
and clusters of claims within specific worksites over a 3-week period. Results:
Of the 117,125 COVID-19 claims, most were primarily among younger groups,
of shorter tenure, and from health care occupations. Illness claims were among
older groups with longer tenure. Jobs with very close physical proximity and
high physical activity, along with transportation and warehousing industries,
were associated with being part of a cluster of claims. Conclusions: The find-
ings merit further study but indicate respiratory viral transmission and support
efforts to systematically incorporate work-related variables into other California
data sources.

Keywords: COVID-19, occupational health, workers’ compensation, industry,
exposure risk factors

COVID-19 was recognized as an occupational disease early in the
pandemic.1 However, owing to a lack of standardized data

reporting, its workplace burden is slowly coming to the fore. In May
2020, California’s workforce comprised over 16 million people,2

30% of whom were able to work from home.3 Workers who were un-
able to telework ensured the continued operation of critical functions
by performing duties in hospitals, driving trucks or vehicles, produc-
ing within manufacturing facilities, and working in warehouses. The
highest proportion of coronavirus 2019 (COVID-19) outbreaks in
Californiawere reported among health care and social assistance, retail
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trade, andmanufacturing industries.4 Specific risks of SARS-CoV-2 expo-
sure differ between these occupations and industries; for example, nurses
may be at risk because of interacting with infected patients, whereas a
manufacturing worker may work close to other infected co-workers.

Workers’ compensation (WC) data offer unique insights into
workplace COVID-19. Italian COVID-19 claims comprised nearly
20% of all WC claims and provided a first indicator of the burden of
workplace-acquired SARS-CoV-2 infection.5 Since then, several US-
based COVID-19 WC studies6–9 have demonstrated workers from
health care industries have filed the most claims. The California
Workers’ Compensation Information System (WCIS), the largest
compensation data system in the United States, provides a near-
complete collection of eligible occupational injuries and illnesses.
Therefore, the CaliforniaWC claims related to SARS-CoV-2 infection
and COVID-19 illness are a powerful data source.

Expansive workplace protections were needed during the
COVID-19 pandemic, such as access toWC. In September 2020, Senate
Bill 1159 codified the presumptions set in place by California lawmakers
to ensure access if workers were infected with COVID-19 at work.10 Un-
der the California WC temporary presumption law, a COVID-19 illness
was presumed to be work-related if a worker was at a worksite during
the early phases of the pandemic, had contact with COVID-19 patients
in a first responder or health care capacity, or tested positive during a
workplace outbreak. During the 2020 pandemic year, 676,919 claims
were submitted to California Department of Industrial Relations, 30.0%
of which were self-insured.11 California WC with state-level COVID-
19 presumptions may allow identification of potentially SARS-CoV-2
exposed workers, an identified gap in the literature.12

We aimed to characterize the incidence of SARS-CoV-2 expo-
sure and COVID-19 infection among California workers with injury
claims during the 2020 year. To do so, novel machine learning tech-
niques were created classify SARS-CoV-2 exposures and outcomes
from administrative narrative text fields. In addition, we used SARS-
CoV-2 risk factor tools to examine claims and clusters of claims and
then assessed the extent to which certain industries or occupations
were associated with large clusters of claims (21+ claims). These anal-
yses capture workplace COVID-19 impacts and can inform target
workplace prevention strategies for future pandemics.

METHODS
We extracted COVID-19–related records from all the California

WC claims for injuries occurring in 2020 using any of the four criteria:
1) keywords within the injury description (eg, “COVID” or
JOEM • Volume 66, Number 10, October 2024
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 on 10/29/2024
“CORONA*VIRUS*” or “SARS” or “CV”); 2) COVID-19 Interna-
tional Classification Disease code version 10 (ICD-10) within the
medical billing data (eg, U07.1 or U07.2); 3) nature of injury codes re-
lated to COVID-19 (83); and 4) cause of injury codes related to pan-
demic (83). All records from an extract taken August 2021 were in-
cluded in initial searches for SARS-CoV-2 exposure and COVID-19
regardless of claim denial status or lost time. The dataset contained
the following variables: date of injury, demographics of claims includ-
ing age, sex, date of hire (used for tenure), zip code where the injury
occurred (used for region), employer, employer location, injury de-
scription text field, and medical billing information. We identified
claimants using name, Social Security Number, and date of birth.

Industry and Occupation
The National Institute for Occupational Safety and Health In-

dustry and Occupation Computerized Coding System, a web-based
software tool, translated industry and occupation text to standardized
industry and occupation codes.13 For industry, we used 2017 North
American Industry Classification System codes provided on the claim
as the industry text for coding the claims. The coding bases presented
in the data analyses are 2010 US Census Occupation Codes and 2012
Census Industry Codes.

Exposure and Outcome
Using both natural language processing coupled with machine

learning (ML) methods, we categorized into binary fields: 1) exposure
to a known SARS-CoV-2 positive person, 2) outbreak at a facility, or
3) report of a positive test. After selecting a random sample of the
claims, we manually coded these three variables within 21.1%
(n = 24,656) of the original dataset to use as the training data. We
cleaned and preprocessed the injury text field, tokenized (broke the
words into tokens) and tagged (used to identify parts of speech), and
set up our models using distributed bag of words with trigrams to pre-
dict text classifiers for the remaining data. For other exposure and out-
come variables described below, we also used exact or variations of
exact string text search within the text fields to create binary fields
to apply, in addition toML classifiers, for the final classification of ex-
posure and outcome variables. If multiple exposure and outcome as-
signments were possible for the claim, we chose to use the highest
level of evidence as outlined below.

We categorized exposures using the coded occupation and the
information within the medical billing and injury description fields.
First, the Census Occupation Codes were linked to existing job expo-
sure matrices to characterize risk factors for possible exposure to
SARS-CoV-2. The job exposure matrices characterize worker contacts
over the course of the 2020 pandemic by worker group assignments
(health care workers, public facing [PF], or other as defined Council
of State and Territorial Epidemiologist [CSTE]),14 assess how close
workers are to others, for example, physical proximity (very close,
close, somewhat close, or not close),15 evaluate whether occupations
require working in cold environments (cold or not), assess whether
work involved high physical activity (high, medium, or low), and in-
vestigate the degree to which an occupation requires loud talking on
the job (very loud, loud, somewhat loud, or not loud), resulting in po-
tential exposure to aerosols.16 The physical proximity and physical ac-
tivity variables from the job exposure matrices (JEMs) were recoded
into binary categories: very close/not very close and high/not high.
Second, we searched information from the medical bill (ICD-10) and
the injury description using string text searches and ML. Exposure
was classified from lowest level of evidence of a SARS-CoV-2 expo-
sure (E1) to highest (E4) as follows: E1) unknown exposures or no ev-
idence of exposure, E2) close contact with someone of unknown
SARS-CoV-2 status, for example, bathing a person or taking pulse or
blood pressure, E3) involved in an outbreak or where at least three per-
sons tested positive, or E4) specific ICD-10 codes to capture a potential
© 2024 American College of Occupational and Environmental Medicine
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exposure to SARS-CoV-2 or byML, exposure at work to someonewho
tested positive (Supplemental Digital Content, Table S1, http://links.
lww.com/JOM/B630).

We defined two outcome measures using the following ap-
proaches: one outcome as groups of claims known as clusters, the
other using level of evidence of health outcomes from the injury de-
scription and billing information. To create clusters, we divided the
year into 21-day (3-week) periods. We used employer name, employer
address, injury zip code, and the 3-week period to group claims that
occurred at the same worksite. A cluster of claims was defined as
two or more claims from a specific worksite within a 3-week period.
California had numerous large COVID-19 workplace outbreaks in
2020 involving 50 or more workers covered by the media or made
public on county webpages. For three of these well-publicized or pub-
lic outbreaks, we evaluated whether our WCIS clustering methods
would identify relevant claims and classify them into clusters of at
least 21 claims. The three outbreaks used for clustering method valida-
tion were 1) a carpet manufacturing company involving 81 workers
occurring within 10/1–11/30,17 2) a meat processing outbreak involv-
ing 392 workers within 6/1–7/30,18 and 3) a tire recycling company in-
volving 87 workers occurring between 5/1–6/30.17 We determined the
total number of claims and claimants that we had for each outbreak
within the specified time periods, then the number of clusters we de-
tected using our clustering approach. To assess trends in community
incidence during the time of the workplace outbreaks, we obtained
COVID-19 incident case data for the counties.19

Second, we grouped health outcomes into several levels from
least amount of evidence (O1) to the best level of evidence (O8):
O1) reported negative test, O2) asymptomatic or unknown symptoms,
O3) reported positive test or described “viral” exposure, O4) reported
unspecified illness or symptoms or death within the injury description
field, O5) at least two signs or symptoms (eg, “nausea,” “vomiting,”
“headache,” “fatigue,” “fever,” or a corresponding ICD-10 diagnosis
codes (Supplemental Digital Content, Table S1, http://links.lww.
com/JOM/B630) per CSTE COVID-19 case definition,20 O6) a single
sign or symptom (eg, “cough,” “shortness of breath,” alterations in
“smell” or “taste” corresponding ICD-10 diagnosis codes, per CSTE
COVID-19 case definition20 (Supplemental Digital Content, Table
S1, http://links.lww.com/JOM/B630), O7) acute respiratory disease
syndrome, pneumonias (viral or unspecified) and unspecified viral in-
fection (J06.9, J80, B34.9), and O8) COVID-19 illness diagnosis
(U07.1). Deaths could be determined using the fatality indicator or
through text within the injury description. Briefly, if a claim provided
evidence of being symptomatic, having illness, or dying, (O4 or
higher) we considered them a case for the claims analysis.
Statistical Analyses
We included 117,125 unique COVID-19–related claims with

dates of injury between January 1, 2020 December 31, 2020, for data
analysis. We provide descriptive data analyses for key demographic
variables and describe claims by industry and occupation within claim
classification subgroup (exposure or outcome).

In addition, we used logistic regression models for the case-
control approach of claims with a codable occupation (91% claims)
to explore several questions: 1) whether worker group assignment,
close physical proximity, talking loudly, cold environments or physical
activity were independently associated with being a case, 2) whether
these exposures were associated with being part of a large claim cluster
(21+), and 3) whether specific industry groups were associated with
being part of a large cluster of claims. Several models were created
to probe claims and assess sensitivity to model selection: the crude,
an adjusted model for age, sex, tenure, region, and industry group,
and the final adjusted with an addition of occupation group, using
“manager” as the reference group and the inclusion of other risk fac-
tors. For the cluster analyses, the final adjusted model contained the
811
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same covariates except for the other risk factors. For the industry
group, we employed Firth’s penalized logistic regression models due
to issues of sparse data and multicollinearity.

We used Python for ML algorithm methods (Python Software
Foundation. Python Language Reference, version 2.7. Available at
http://www.python.org) and R statistical software for descriptive and
statistical analyses (R Core Team, R Foundation for Statistical Com-
puting, Vienna, Austria, 2013).

The California Department of Public Health Occupational
Health Branch has aMemorandum of Understanding with the DIRDi-
vision of Workers’ Compensation to analyze claims for purposes of
public health surveillance. This study is public health practice carried
out as part of routine surveillance for COVID response, not research,
and is exempt from institutional review board per the California Health
and Human Services Agency’s Committee for the Protection of Hu-
man Subjects. This observational work adhered to the Strengthening
the Reporting of Observational Studies in Epidemiology Guidelines
(Supplemental Digital Content, http://links.lww.com/JOM/B631).
RESULTS
The WC COVID-19–related claims primarily comprised youn-

ger workers (age 16–39 years, 53.4%), slightly more male (50.2%),
short job tenure (0–4 years, 54.3%), and injured in Southern
California (60.9%) (Table 1). About half of the claims (54.2%) were
from injuries occurring in the final quarter of 2020. Claims classified
as illness cases were older (50–59 years, 27.5%), slightly more female
(50.2%), and longer tenure (10.1%) compared to noncases. Occupa-
TABLE 1. Demographics of California COVID-19–Related WC Claim

All Claims (N = 117,125)

Age, median (interquartile range) 38.6 (29.4, 49.9)
Age (yr)*
16–29 31,507 (26.9)
30–39 31,029 (26.5)
40–49 25, 494 (21.8)
50–59 20,027 (17.1)
60–69 8,061 (6.9)
70+ 843 (0.7)

Tenure (yr)*
0–4 63,545 (54.3)
5–9 17,554 (15.0)
10–14 11,663 (10.0)
15–19 8,673 (7.4)
20+ 10,481 (9.0)

Sex*
Female 56,408 (48.2)
Male 58,768 (50.2)

Region*,†
Bay Area 18,468 (15.8)
Greater Sacramento 6,868 (5.9)
Northern California 1,139 (1.0)
San Joaquin Valley 15,523 (13.3)
Southern California 71,271 (60.9)

Quarters
January–March (Q1) 3,906 (3.3)
April–June (Q2) 22,572 (19.3)
July–September (Q3) 27,222 (23.2)
October–December (Q4) 63,425 (54.2)

*Excludes claims with unknowns: 164 for age, 5,209 for tenure, 1,949 for sex, and 3,856 fo
†Region of the employer location, not necessarily where the injury occurred.
‡Yes classification was treated as a case in the logistic regression models. A case is conside

COVID-19 Case Definition (Defn) signs/symptoms (sx); O5: Council of State and Territorial Ep

812
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tion and industry could not be coded for 9.0% and 0.4.% of claims,
respectively.
Industry and Occupation
Focusing on industry major groups, we found over 30% of

claims represented the health care and social assistance industry in-
cluding hospitals, followed by public administration (19.4%), retail
trade (8.6%), manufacturing (7.1%), and transportation and
warehousing (5.5%) (Fig. 1). Health care, hospitals, and public admin-
istration groups were exposed (E3 or higher), but a high proportion of
claims within education services and agriculture, forestry, and fishing
were also exposed. By occupation groups, 17% of claims represented
health care practitioners and technical support occupations, followed
by protective services (13.4%), office and administrative support
(9.2%), health care support (7.8%), transportation and material mov-
ing (7.4%), and food preparation and serving related (4.8%) (Fig. 1).

When assessed by worker group assignments, 28.2% of claims
with a valid worker group assignment were among health care worker
occupations and 31.8% of the claimswere among PFoccupations. The
remainder of the claims was among other occupations. Most of the
WC claims were characterized as working in very close physical prox-
imity (72.7%) (Table 2). Claims from occupational groups categorized
as not in close physical proximity, the lowest exposure level, were the
following groups: 1) computer and math, 2) management, 3) business
and financial operations, and 4) education and training. Over 15%
were considered working in high physical activity occupations
(16.2%), very loud (28.9%), and cold (16.8%) environments.
s, January 1, 2020–December 31, 2020

Epidemiologic Claim Classification of Illness Case

Yes‡
(n = 11,381)

No
(n = 105,744)

40.0 (16.3, 86.5) 38.5 (16.0, 86.9)

2,690 (23.6) 28,817 (27.3)
2,961 (26.0) 28,068 (26.5)
2,527 (22.2) 22,967 (21.7)
2,087 (18.3) 17,940 (17.0)
943 (8.3) 7,118 (6.7)
104 (0.9) 739 (0.7)

6,089 (53.5) 57,456 (54.3)
1,719 (15.1) 15,835 (15.0)
1,215 (10.7) 10,448 (9.9)
871 (7.7) 7,802 (7.4)

1,150 (10.1) 9,331 (8.8)

5,709 (50.2) 50,699 (47.9)
5,599 (49.2) 53,169 (50.3)

1,403 (12.3) 17,065 (16.1)
494 (4.3) 6,374 (6.0)
131 (1.2) 1,008 (1.0)

1,342 (11.8) 14,181 (13.4)
7,551 (66.3) 63,720 (60.3)

760 (6.7) 3,146 (3.0)
3,253 (28.6) 19,319 (18.3)
2,658 (23.4) 24,564 (23.2)
4,710 (41.4) 58,715 (55.5)

r region.

red to be a claim with illness: O8: COVID-19, O7: ARDS, pneumonia, virus; O6: CSTE
idemiologists 20-ID-02 Case Defn (two signs or sx); O4: Illness or symptomatic or death.

© 2024 American College of Occupational and Environmental Medicine
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FIGURE 1. Distributions of occupation group by outcome tier (A) and industry group by exposure tier (B), California COVID-19–
Related Workers’ Compensation Claims January 1, 2020–December 31, 2020.
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Nearly 70% of claims met the cluster definition of two or more
claims (Table 3), with an average cluster size of five claims. When we
examined by cluster size, over 70% of the clusters comprised 2–4
claims and 3% were clusters of 21+ claims. Most of all 18,133 claims
part of large-sized clusters (21 + claims) were focused within health
care practitioners and technical (13.3%), office and administrative
support (11.6%), protective services (8.3%), and health care support
occupation groups (8.6%). By industry, we observed similar patterns
of distribution for the clusters as the claims.

Of the well-publicized outbreaks, we found each was captured
within clusters of 21+ claims. We found 65 claimants among the car-
pet manufacturer (78% of county reported involved workers) as part of
six clusters with a size distribution: three 2–4, two 5–10, and one 21+
claims. We identified 309 claimants within the meat processing plant
(78.8% of county reported involved workers) as part of six clusters
of size distribution: two 2–4, one 5–10, one 11–20, and three 21+
claims. We also found 88 claimants within the tire recycling (100%
of reported) as part of two clusters, 2–4 and 21+ claims. Of notewithin
the epidemic curves, the tire recycling and carpet manufacturing WC
claim clusters predated the first incidence wave and the second inci-
dence wave, respectively, in Los Angeles County, while the meat pro-
cessing cluster coincided the community incidence within Merced
County (Fig. 2).

In examining the distribution of the cluster sizes by occupation
groups, we found these occupation groups had the highest proportion
of their claims as large clusters (21+): protective service (27%), trans-
portation andmaterial moving (23%), and health care practitioners and
technical workers (23%) (Fig. 3). Similar patterns were observed for
industry groups; the industry groups with the highest proportion of
their claims as large clusters (21+) were transportation and
warehousing (29%), public administration (27%), and health care
and social assistance (19%); notably, nearly half of the transportation
and warehousing claims were part of clusters of 11+ claims (Fig. 3).
© 2024 American College of Occupational and Environmental Medicine
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We examined the association between SARS-CoV-2 exposure
risk factors and being a symptomatic, illness, or fatal claim. Most as-
sociations between very close proximity, very loud, high physical ac-
tivity or cold and being a symptomatic, illness, or fatal claim were null
or inverse associations in the final adjusted model. However, odds of
being a health care worker with a symptomatic, illness, or fatal claim
was 1.57 times that of other claims (Table 2), whereas the odds of be-
ing a PF worker for the same outcome was 1.16 higher compared to
other claims.

When we examined the association between SARS-CoV-2 ex-
posure risk factors andwhether the claimwas part of a large cluster (21
+ claims) among a subgroup of clustered claims, we found inverse as-
sociations for health care workers, very loud, and cold work environ-
ments (Table 4). In contrast, we found worker claims in very close
proximity (OR = 1.32, 95% CI = 1.22–1.42) and claims classified as
high physical activity occupations (OR = 1.38, 95% CI = 1.30–1.46)
to be associated with being part of a large cluster.

Finally, we evaluated industry group in relation to being was
part of a large cluster (21+ claims) among a subgroup of clustered
claims and found the highest associations among transportation and
warehousing (OR = 11.6, 95% CI = 9.62–13.87), public administra-
tion (OR = 10.1, 95% CI = 8.49–12.1), health care and social assis-
tance (OR = 6.03, 95% CI = 5.06–7.19), management of companies
(OR = 7.37, 95% CID = 2.39–22.8) and manufacturing (OR = 4.79,
95% CID = 3.97–5.78).
DISCUSSION
In this examination of statewide demographics, industry, occu-

pational, and SARS-CoV-2 risk factors for COVID-19 using 2020
California’s WCIS claims, we found 17.3% of the 676,919 filed
claims21 to be COVID-19–related. The COVID-19–related claims
were mostly among younger age groups versus all other, workers with
813
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TABLE 3. Distribution by Cluster Size and Quarter of California
COVID-19–Related WC Claims Subgroup Classified as Clusters
January 1, 2020–December 31, 2020

Claims* (nclm = 81,560)
nclm (%)

Clusters (nclu = 16,057)
nclu (%)

Cluster size
2–4 29,137 (35.7) 11,510 (71.7)
5–10 20,323 (24.9) 3,075 (19.2)
11–20 13,967 (17.1) 988 (6.2)
21–30 6,299 (7.7) 255 (1.6)
31–40 3,472 (4.3) 100 (0.6)
41+ 8,362 (10.3) 129 (0.8)

Quarters
January–March (Q1) 2,397 (2.9) 627 (3.9)
April–June (Q2) 15,218 (18.7) 3,277 (20.4)
July–September (Q3) 17,746 (21.8) 3,535 (22.0)
October–December
(Q4)

46,199 (56.6) 8,618 (53.7)

*Table only includes claims part of clusters, defined as of two or more claims meeting
the criteria from a specific worksite within a 3-week period.

TABLE 2. Association of Workplace SARS-CoV-2 Exposure Risk Factors* and Epidemiologic Claim Classification, California
COVID-19–Related WC Claims, January 1, 2020 – December 31, 2020

Epidemiologic Claim Classification of
Illness Case? (N = 117,125)

Yes†
(n1 = 11,381)

No
(n0 = 105,744) Crude Adjusted‡ Adjusted§

n1 (%) n0 (%) Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI

Worker group assignment
Others 3,385 (29.7) 39,321 (37.2) Other — — — — — —
Public facing 3,191 (28.0) 30,661 (29.0) Public facing 1.21 (1.15, 1.27) — — 1.16 (1.04, 1.29)
Health care 4,006 (35.2) 26,040 (24.6) Health care 1.79 (1.70, 1.88) — — 1.57 (1.21, 2.01)

Close physical proximity
Not close 1,019 (9.6) 9,946 (9.4)
Close 432 (4.1) 4,561 (4.3)
Somewhat close 384 (3.6) 5,156 (4.9) Not very close — — — — — —
Very close 8,747 (82.7) 76,359 (72.2) Very close 1.23 (1.16, 1.29) 1.20 (1.13, 1.28) 0.95 (0.88, 1.04)

Talking loudly
Not loud 274 (2.4) 2,428 (2.3)
Somewhat loud 1,960 (17.2) 21,632 (20.5)
Loud 4,938 (43.4) 41,555 (39.3) Not very loud — — — — — —
Very loud 3,410 (30.0) 30,407 (28.8) Very loud 1.03 (0.98, 1.07) 1.06 (1.01, 1.12) 1.09 (1.02, 1.16)

Physical activity
Low 3,593 (31.6) 36,444 (34.5)
Medium 5,434 (47.8) 42,185 (39.9) Not high — — — — — —
High 1,555 (13.7) 17,393 (16.5) High 0.78 (0.74, 0.82) 0.81 (0.76, 0.86) 0.81 (0.75, 0.88)

Cold environments
Not cold 9,165 (80.5) 77,719 (73.5) Not cold — — — — — —
Cold 1,417 (12.5) 18,303 (17.3) Cold 0.66 (0.62, 0.70) 0.78 (0.73, 0.84) 0.77 (0.70, 0.83)

*Workplace exposure risk factors includeworker group assignment, close physical proximity, talking loudly, physical activity, and cold environments. A total of 10,521 claims could not
be assigned risk factor levels including 799 cases and 9,722 controls.

†Yes classification was treated as a case in the logistic regression models. A case is considered to be a claim with illness: O8: COVID-19, O7: ARDS, pneumonia, virus; O6: Council of
State and Territorial Epidemiologists 20-ID-02 Case COVID-19 Case Definition (Defn) signs/symptoms (sx); O5: CSTE Case Defn (two signs or sx); and O4: Illness or symptomatic or
death;

‡Adjusted for age, sex, tenure, region, and industry.
§Adjusted for age, sex, tenure, region, industry, occupation (with managers as a reference), and all other risk factors (including worker group assignment).
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shorter tenure versus others, evenly distributed between males and fe-
males, and primarily associated with worksites in Southern California
compared to other regions. However, claims classified as illness cases
were older (50–59 years, 27.5%), slightly more female (50.2%), and
longer tenure (10.1%) compared to noncases.

Workers classified as health care workers were more likely to
file a possible illness claim compared to other, non-PF occupations.
Most recently, Laskaris and Markowitz analyzed 29,814 New York
state claims over a 2-year period (2020–2021) and found a similar dis-
tribution for health care and social assistance (39.8%).9 In contrast, our
proportion of the health care and social assistance industry claims was
smaller compared to Modji et al who found 73.2% of indemnity
claims from Wisconsin8 and Bernacki et al who found 83.8% of the
COVID-19–related claims from 11 Midwestern States were from the
health care sector.6 However, comparisons between each WC system
findings may reflect the differences in the COVID-19 incidence,
state-based presumptions, industries within each region, and subset
of claims analyzed, rather than true differences.

We hypothesized some risk factors may place aworker at risk of
being part of a large cluster of claims and assessed these questions
using newly developed job exposure matrix tools. Health care and pro-
tective service workers were more likely to file claims, likely driven in
part, by California presumptions for WC. Specific occupations within
these groups were considered in close physical contact, another well-
defined risk factor for exposure to SARS-CoV-2. Early in the pan-
demic, workers who interacted with infected patients seeking care or
with infected prison populations were recognized to be at high risk
of exposure to SARS-CoV-2 and COVID-19 illness.22 UsingWC data
from Ontario, Smith et al found PF occupations, proximity at work,
814

Copyright © 2024 American College of Occupational and Environment
and work location were associated with risk of COVID-19 infections.23

Lee et al examined 2010–2021CaliforniaWC claims among nursing care
facilities finding 40.4%of the claims to be COVID-related.24 The patterns
for health care occupations mirror those observed in the California work-
place outbreaks by counts and by incidence for industry, highest for the
© 2024 American College of Occupational and Environmental Medicine
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FIGURE 2. Epidemic curves for all clustered claims and outbreaks at a tire recycling, meat processing and carpet manufacturing fa-
cilities, California COVID-19–related Workers’ Compensation Claims January 1, 2020–December 31, 2020.
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 public administration (78.1 outbreaks per 1000 establishments), which
include protective service occupations.4

More attention is being focused on nonhealth care workers,
specific workplace, and worker risk factors within the context of
bioaerosols generated in the workplace.25 Little is understood about
COVID-19 risk and nonhealth care industries overall. Close contact
FIGURE 3. Distribution of occupation group (A) and industry group
pensation Claims January 1, 2020–December 31, 2020.

© 2024 American College of Occupational and Environmental Medicine

Copyright © 2024 American College of Occupational and Environment
services (eg, hairdressers, holistic or well-being locations, tailors) and
restaurant/catering sectors had high attack rates among non-health care
UK workplace COVID-19 outbreaks occurring in 2020.26 To examine
workplace risk factors in relation to clusters, Overton et al found physical
proximity increased the risk of workplace clusters among 1.1millionUK
workplaces.27 Southern California, the region where most California
(B) by cluster size, California COVID-19–Related Workers’ Com-
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TABLE 4. Association of Workplace SARS-CoV-2 Exposure Risk Factors* and Large Cluster Status, California COVID-19–Related WC
Claims Subgroup Classified as Clusters, January 1, 2020–December 31, 2020

Part of a Large Cluster (n = 21+)?

Yes†
(n1 = 18,133)

No
(n0 = 63,427) Crude Adjusted‡ Adjusted§

n1 (%) n0 (%) Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI

Worker group assignment
Others 5,343 (29.5) 21,796 (34.4) Other — — — — — —
Public facing 5,538 (30.5) 18,356 (28.9) Public facing 1.23 (1.18, 1.28) 1.12 (1.07, 1.17) 0.74 (0.66, 0.82)
Health care 6,155 (33.9) 17,444 (27.5) Health care 1.44 (1.38, 1.50) 1.52 (1.45, 1.59) 0.86 (0.67, 1.09)

Close physical proximity
Not close 1,300 (7.2) 6,651 (8.9)
Close 416 (2.3) 2,422 (3.8)
Somewhat close 488 (2.69) 3,019 (4.8) Not very close — — — — — —
Very close 14,832 (81.8) 46,504 (73.3) Very close 1.61 (1.53, 1.69) 1.57 (1.49, 1.65) 1.32 (1.22, 1.42)

Talking loudly
Not loud 226 (1.3) 1,390 (2.2)
Somewhat loud 2,776 (15.3) 12,136 (19.1)
Loud 7,804 (43.0) 25,631 (40.4) Not very loud — — — — — —
Very loud 6,230 (34.4) 18,439 (29.1) Very loud 1.22 (1.18, 1.27) 1.23 (1.18, 1.28) 0.84 (0.80, 0.89)

Physical activity
Low 4,455 (24.6) 20,787 (32.8)
Medium 8,858 (48.9) 26,670 (42.1) Not high — — — — — —
High 3,723 (20.5) 10,139 (16.0) High 1.31 (1.25, 1.37) 1.23 (1.18, 1.29) 1.38 (1.30, 1.46)

Cold environments
Not cold 13,937 (76.9) 47,296 (74.6) Not cold — — — — — —
Cold 3,099 (17.1) 10,300 (16.2) Cold 1.02 (0.98, 1.07) 0.99 (0.94, 1.04) 0.86 (0.81, 0.92)

*Workplace exposure risk factors includeworker group assignment, close physical proximity, talking loudly, physical activity, and cold environments. A total of 6,928 claims could not be
assigned risk factor levels including 1,097 cases and 5,831 controls.

†Yes classification was treated as the case in the logistic models. A case was defined as a claim part of a large cluster of 21 or more meeting the criteria from a specific worksite within a
3-week period.

‡Adjusted for age, sex, tenure, region, and industry.
§Adjusted for age, sex, tenure, region, industry, and occupation (with managers as a reference groups).
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claims arose, had numerous workplace outbreaks occurring within
manufacturing, transportation, warehousing, and retail trade industries.28

Similarly, we found transportation and warehousing and manufacturing
industries associated with large claim clusters. Meat processing facilities
and warehousing employ workers within high density and close contact
environments due to production line requirements.28 German researchers
found the lack of distance and low temperature environments in-
creased odds of contracting COVID-19 within meat packing plants.29

Our findings of very close proximity associated with large clusters of
claims align with these results; moreover, our application of the new
exposure risk factor tools revealed high physical activity jobs may also
be associated with clustering of submitted WC claims.

Our WC analysis had several limitations. First, these claims are
not generalizable to all workers. Several barriers to seeking WC such
as recognition on the part of a worker that an exposure or illness is po-
tentially work-related, lack of availability of sick time, and limited ac-
cess to medical care for certain industries like agriculture, are well
documented.30 In part, we were limited by the terms of our data agree-
ment with DIR Division of Workers Compensation and received only
COVID-19–related claims. Moreover, we did not have access to labo-
ratory data. We employed an epidemiologic approach to overcome
these limitations by using asymptomatic claims as a comparison group
instead of using laboratory confirmation for all submitted claims. Our
epidemiologic claim definition of cluster also relied on a longer time
window than CSTE definitions (21 days vs 14 days). In addition, we
clustered by employer, a technique that does not capture multiple em-
ployer COVID-19 events, and we used administrative data subject to
data entry issues. For example, it is possible that employees in roles such
as nurses or janitors who may work as contractors within a worksite or
claims that vary in employer spelling could not be identified as part
816

Copyright © 2024 American College of Occupational and Environment
of a workplace cluster. We found varying percentages of claims cap-
tured for three large workplace outbreaks in California documented
in media or scientific reports. These outcomes may reflect the nature
of employment within each of those settings, potential barriers to
reporting a workplace exposure or illness, and the definitions of clus-
ters interpreted by the various entities. Nonetheless, each of the three
documented outbreaks was considered as part of large clusters. De-
spite limitations, our clustering approach gave us confidencewe could
detect large clusters (21+ claims). Finally, we did not account for time
trends or race/ethnicity (variable not part of theWC claims) in our sta-
tistical analysis.

Despite these limitations, our analysis provides insights into
California workers who filed claims during the first year of the
COVID-19 pandemic. The 2020 California COVID-19–related claims
were mainly among younger workers who have a lifetime of produc-
tivity in their future versus other age groups. Most literature has fo-
cused on industry or occupation, whereas we explored which exposure
risk factors, both well-defined (eg, number of contacts, close physical
contact) and less well-defined (eg, physical activity as a proxy for re-
spiratory rates, cold environments), may be associated with large clus-
ters of claims or symptomatic illness. We found both very close phys-
ical proximity and high physical activity associated with part of a large
claim cluster. Interventions suggested for the general population such
as social distancing, may not be feasible in awork environment; hence,
other layered mitigationmay bewarranted for aerosol transmissible re-
spiratory viruses. Furthermore, consideration of the type of work be-
ing performed, such as high physical activity jobs, could be crucial
to understand potential catalysts for transmission of SARS-CoV-2.
These findings merit further study using other sources of occupational
COVID-19–related data; however, they indicate the importance of
© 2024 American College of Occupational and Environmental Medicine
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work for respiratory viral transmission and support efforts to system-
atically incorporate work-related variables into other data sources.
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