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Abstract

Background: The coronavirus disease 2019 (COVID‐19) pandemic greatly affected

healthcare workers, both physically and psychologically, by increasing their workload

and stress. This may also have increased their risk of occupational injuries. This study

analyzed workers' compensation (WC) claims among California nursing care facility

workers during 2019–2021, to assess the impact of the pandemic on occupational

injury risk.

Methods: This study used data from the California Workers' Compensation

Information System. WC claims in prepandemic and pandemic periods were

described and compared between nursing care facilities and other settings. Nursing

facility cases were described by demographic, job, and injury characteristics.

Results: In 2019–2021, we identified 41,134 claims as nursing facility cases in

California. Annual claims increased by 64.6% from 2019 to 2020 and then decreased

in 2021, returning to levels similar to pre‐COVID. In contrast, non‐healthcare

settings had decreases in claims during the pandemic. COVID‐related claims

accounted for 50.5% of claims in nursing facilities in 2020–2021; this proportion

was much higher compared with other healthcare (35.7%) or nonhealthcare settings

(14.3%). Non‐COVID claims decreased during the pandemic but mental disorder or

stress claims increased in nursing facilities, particularly in 2020 (+42.5%).

Conclusions: Our findings show that nursing care facilities were more severely

affected by the pandemic than other settings. We did not find evidence of an

increased risk of occupational injuries during the pandemic, except for increased

claims for stress or mental disorders. Our findings indicate a clear need to address

psychological stress and mental health among nursing facility workers during a

pandemic.
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1 | INTRODUCTION

Nursing care facilities (nursing homes or skilled nursing facilities) are

well known to be workplaces with a high risk of occupational injuries

or illnesses.1,2 In 2019, over 70,000 nonfatal occupational injuries or

illnesses were reported from nursing care facilities in the private

sector in the United States, and 63% of these injuries or illnesses

resulted in lost workdays, job transfers, or job restrictions in affected

workers.1 The incidence rate of occupational injuries or illnesses in

nursing care facilities was 6.0 per 100 full‐time equivalents, which

was twice as high as the rate in all industries.2

In addition to the usual high injury risks at nursing care facilities,

the coronavirus disease 2019 (COVID‐19) pandemic created further

unprecedented challenges, threatening the health and lives of

workers as well as residents. The healthcare workers who provided

care on the frontlines as essential workers were among the most

affected by the COVID‐19 pandemic.3,4 Nursing care facilities have

been shown to be more vulnerable to COVID‐19 infections, because

of the advanced age and comorbidities of nursing home resident.5–7

Furthermore, the high levels of functional impairment and subse-

quent need for assistance with activities of daily living among

residents require frequent close physical contact between residents

and care staff,8 which increases the risk of infection and transmission

in nursing care facilities. As of March 2023, there were 165,167

deaths among residents and 3037 deaths among staff due to

COVID‐19 in nursing homes in the United States.9

In addition to the infection risk, the COVID‐19 pandemic greatly

affected healthcare workers both physically and psychologically by

increasing their workload and stress.3,4 A qualitative study of 152

nursing home workers from 32 states reported on their experiences,

including fears of COVID infection and transmission to their families,

constraints on testing, extended use and reuse of personal protective

equipment (PPE), and burnout due to staffing shortages, increased

workloads, new responsibilities, and the emotional burden of caring

for residents experiencing distress, illness, and death.10 Numerous

studies have reported on the negative impacts of the COVID‐19

pandemic on mental health and well‐being in healthcare workers,

with a high or increased prevalence of depression, anxiety, insomnia,

stress, posttraumatic stress disorder symptoms, and burnout.11–24 A

recent meta‐analysis study reviewed 83 studies on mental health in

healthcare workers during the COVID‐19 pandemic and reported a

pooled prevalence of 41.4% for anxiety, 37.1% for depression, 44.9%

for stress, and 43.8% for insomnia.23 Moreover, several studies

reported high or increased prevalence of adverse skin reactions from

the prolonged use of PPE.25–27 Wearing PPE, such as full‐body

protective clothing and face shields, can also affect workers' body

movements, comfort, and visibility.28–30

The increased physical and psychological job demands may

increase the risk of injury for workers. However, there has been a

paucity of research on how the COVID‐19 pandemic affected the

risk of occupational injury, whereas considerable research has

addressed its negative effects on mental health in healthcare

workers.11–24 A Turkish study reviewed hospital medical records of

patients with occupational accidents between 2019 and 2021, and

reported that occupational accidents increased in the healthcare

and transportation sectors during the pandemic, while all other

sectors showed decreases.31

To address the data gap, we conducted this study to assess the

impact of the COVID‐19 pandemic on occupational injury or illness

incidence in nursing care facility workers. We aimed to describe the

number and rate of workers' compensation (WC) claims between

2019 and 2021 and changes over time among California nursing care

facility workers, and characterize the claims cases by demographic,

job, and injury. We also compared the pattern of changes in WC

claims over the study period between nursing care facilities and other

settings.

2 | METHODS

2.1 | Study design and data source

This study was a retrospective descriptive study with a time‐

series design. We obtained the WC First Report of Injury (FROI)

data between 2019 and 2021 from the California Department of

Industrial Relations (DIR) by creating a Memorandum of Under-

standing. In California, occupational injuries and illnesses that

result in lost workdays or require medical treatment beyond first

aid must be reported to the DIR.32 The Workers' Compensation

Information System (WCIS) in the DIR collects data on the

injured employees, employers, industry, occupations, injuries,

claims status, benefits, and payments. Claim administrators—

insurers, self‐insured self‐administered employers, or third‐party

administrators—are required to submit first and subsequent

reports of injury, medical bill/payment records, and annual

summary of benefits to WCIS via an electronic data interchange

system.32 WCIS covers all employers in California, except for

federal employers (e.g., Veterans Affairs healthcare system or US

Postal Service), self‐employed, and military.32 As we used the

FROI data, the claims analyzed in this study are filed claims, not

accepted claims.

2.2 | Case definitions

Nursing care facility cases were identified by multiple approaches.

First, we used the WCIS data elements of the industry code (North

American Industry Classification System [NAICS] 623110 skilled

nursing facilities) and class code (8829 nursing homes). In cases

where the industry code and class code were not consistent (due to

one code indicating a residential care facility or another industry, or

being missing), we reviewed the employer name on the claim to

determine the case. For the employer name (skilled nursing facilities),

we referred to the Licensed Healthcare Facility Listing of the

Department of Health Care Access and Information.33 We also

referred to the Industry and Occupation Computerized Coding
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System by the National Institute for Occupational Safety and Health

(NIOCCS) and used the NIOCCS coding results based on the

employer name as additional evidence in determining the case. For

government‐owned facility cases coded as government industry

(thus, not captured by industry code or class code), we used the

employer name of the claim and the zip code of the injury site to

identify those cases. Depending on the level of evidence, we

classified nursing care facility claims into definite, probable, and

possible cases. Definite cases were claims in which both the industry

code and class code indicated nursing care facilities. If the employer

name definitely indicated another industry (e.g., psychiatric hospital),

we excluded it from this category. Probable cases included claims

indicated by (1) the employer name (matched to the reference list)

and (2) both the industry code (not class code) and NIOCCS coding.

Possible cases included (1) claims indicated by the class code (not

industry code) and either the employer name or NIOCCS coding and

(2) government facility cases.

For other settings, we classified cases into other healthcare and

nonhealthcare. Other healthcare cases were defined by NAICS

codes (621 ambulatory health care services; 622 hospitals; 6232,

6233, 6239 residential care facilities) and WCIS class codes (8834

physicians; 8839 dentists; 8852 home infusion therapists—all

employees; 9043 hospitals; 8823, 9070, 9085 residential care

facilities; 7332 ambulance service). Further, the employer name of

the claim and the zip code of the injury site were used for additional

case search (e.g., government hospital cases). After identifying

nursing care facility and other healthcare cases, the remaining cases

were defined as nonhealthcare cases.

COVID‐related cases included COVID infection claims, as well as

claims of problems related to COVID testing or vaccination. To

identify COVID‐related cases, we first used the following ap-

proaches: (1) cause of injury code: 83 (pandemic) and nature of

injury code: 83 (COVID); (2) cause of injury code: 83 (pandemic) and

nature of injury code: 36 (infection), 65 (respiratory disorders), 73

(contagious disease); and (3) injury description including the term

“COVID” or “CORONA VIRUS”. For the latter two approaches, we

determined by manually reviewing the narrative injury descriptions

and the cause and nature codes.

2.3 | Study variables

Cases were described by time of injury (year and month), age, gender,

job tenure (the time from hire to injury, in years), occupation, and

injury characteristics (cause of injury, nature of injury, affected body

part). For occupation, the information was provided only as narrative

descriptions in the WCIS. We developed a healthcare occupation

coding method using search terms and manual reviews of occupation

descriptions, and classified occupations into 14 categories (e.g.,

nursing assistant or other care aide, licensed practical/vocational

nurse, registered nurse, food services, housekeeping, or environ-

mental services). For nature of injury, we primarily used reported

nature of injury codes. Among injury natures, stress claims were

identified by the nature of injury code 77 (mental stress). Additionally,

we identified stress claims by injury descriptions, using the search

term “STRESS” and then determined the nature by manually

reviewing the claim information (injury description, nature of injury

code, and cause of injury code).

2.4 | Data analysis

Data analyses were performed using the SAS 9.4 Statistical Package.

The annual and monthly numbers of WC claims (COVID‐related and

other) were described by setting (nursing care facilities, other

healthcare settings, and nonhealthcare industries) and the percent

changes from 2019 to 2020, and from 2019 to 2021 were calculated.

Annual claim incidence rates by setting were calculated using the

employment data from the Bureau of Labor Statistics (BLS)34 as

the denominator. Trends of annual or monthly claim rates over time

were examined by fitting a negative binomial regression model and

the coefficients for rate changes were converted to incidence rate

ratio (IRR) and 95% confidence intervals (CIs). Nursing care facility

claims in the prepandemic (2019) and pandemic (2020–2021) periods

were characterized by demographic, job, and injury characteristics.

For claims during the pandemic period, we used multivariable logistic

regressions to compare demographic and job characteristics between

COVID‐related and other claims. Odds ratios and 95% CIs were

obtained. For injury characteristics, percent changes of claims from

2019 to 2020 and 2021 were calculated.

3 | RESULTS

3.1 | Numbers and rates of claims in prepandemic
and pandemic periods

Between 2019 and 2021, there were 2,082,849 WC claim reports in

California, and 272,949 (13%) claims were identified as healthcare

cases. Among these, we identified 41,134 claims as nursing care

facility cases: 18,898 definite (46.0%), 8854 probable (21.5%), and

13,382 possible (32.5%) cases. During 2020–2021, 12,081 claims in

nursing care facilities were defined as COVID‐related claims (40.4%).

Figure 1 shows COVID‐related and other claims during

2019–2021, by month and by settings. For COVID‐related claims,

nursing care facilities had a steeper increase than other settings in the

beginning of the pandemic. COVID‐related claims showed a surge in

December 2020 in all settings and then remained at a very low level

until December 2021 starting to resurge. For non‐COVID claims,

other healthcare and nonhealthcare settings had steep decreases in

the beginning of the pandemic, but such a pattern was not observed

in nursing care facilities.

Table 1 shows the annual numbers and rates of WC claims and

changes between prepandemic and pandemic periods by setting. In

nursing care facilities, the number of claims increased by 64.6%

from 2019 (n = 11,233) to 2020 (n = 18,490), which was due to
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COVID‐related claims (n = 9346). This increase was 2.1 times higher

than the increase in other healthcare settings (+30.4%). In contrast,

nonhealthcare work showed a decrease of claims during the

pandemic (−11.7% from 2019 to 2020), which was due to greater

reductions in other claims compared with the number of COVID‐

related claims. In 2021, increased claim numbers in all healthcare

settings decreased and nursing care facilities showed levels similar

to the prepandemic period.

In nursing care facilities, COVID‐related claims accounted for

50.5% of claims in 2020; this proportion was much higher compared

with the proportions in other healthcare (35.7%) or nonhealthcare

settings (14.3%). For other non‐COVID claims, there were reductions

of claims in all settings during the pandemic period. In 2020, the

percentage reduction was less in healthcare settings (−18.6% in

nursing care facilities and −16.2% in other healthcare) than in

nonhealthcare settings (−24.4%); however, in 2021, nursing facilities

showed the largest percentage reduction of non‐COVID claims

(−22.8%) compared with 2019.

Annual claim rates for nursing care facilities were 8.02 per 100

workers in 2019, 13.9 in 2020, and 8.92 in 2021. These claim rates

were much higher than the rates for other healthcare or nonhealth-

care settings. The same trend over time was observed in other

healthcare settings (4.20 in 2019, 5.58 in 2020, and 4.67 in 2021),

but nonhealthcare settings showed reductions of the claim rate

F IGURE 1 Workers' compensation (WC) claims filed by month from 2019 to 2021 in California: Numbers and rates (per 1000
employees) in nursing care facilities and other settings. Data source: California Department of Industrial Relations, Workers'
Compensation Information System.
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during the pandemic period (4.10 in 2019, 3.93 in 2020, and 4.04 in

2021). In nursing care facilities, the rate of COVID‐related claims was

2.14 per 100 workers in 2021 and 7.05 in 2020. These rates were

2.1–3.5 times higher than the rates of other healthcare settings and

5.1–12.6 times higher than the rates of nonhealthcare settings. Other

non‐COVID claims in nursing care facilities showed statistically

significant reductions during 2019–2021, with an 8% decrease per

year (IRR = 0.92, 95% CI 0.86–0.97).

3.2 | Demographic, job, and injury characteristics
of claim cases

Table 2 shows the demographic and job characteristics of claim cases

in nursing care facilities. For cases in 2020–2021, 79.5% were

female; the age groups with the most claims were 45–54 years

(22.8%) and 25–34 years (21.6%). Almost 60% of claims were made

by new employees who were employed for 12 months or less (35.3%)

and 13 months to 2 years (23.4%). Claims by occupation were most

frequent among nursing assistants or other care aides (39.0%),

followed by nurses (12.6%), housekeeping or environmental services

(8.9%), and food services (8.7%). Compared with other claims, COVID

claims were more common in male workers, younger workers,

workers with higher job tenure, and among the occupational groups

of nurses, housekeeping or environmental service workers, clinician,

therapist or other care provider group, activity assistants, and mental

health and social service workers.

Table 3 shows the injury characteristics of non‐COVID claims

cases by year in nursing care facilities. During the pandemic period,

claims due to overexertion and bodily reaction—which was the most

common cause—decreased by 17.9% in 2020 and 23.0% in 2021

compared with 2019. Claims due to exposures to harmful substances

or environments showed the largest reductions in both 2020 (−40.6%)

and 2021 (−38.1%) compared with 2019, whereas claims due to falls,

slips, and trips showed the smallest reductions (−11.4–13.7%). The

monthly number of claims by cause or event from 2019 to 2021 is

presented in Figure 2. Although all other claims by nature of injury

decreased during the pandemic period, mental stress or mental

disorder claims increased in both years from 73 in 2019 to 104 in

2020 (+42.5%) and 92 in 2021 (+26.0%). Looking at the mental stress

or mental disorder claims per month, the monthly claim rate change

over the 3‐year period was not statistically significant (IRR = 1.009,

95% CIs 0.994–1.024). Upper extremity claims, which were the most

common, decreased by 21.2%–23.1% during the pandemic compared

with 2019. Multiple body part injury claims showed the largest

reductions from 2019 (−24.8% in 2020 and −34.9% in 2021).

4 | DISCUSSION

This study analyzed California WC claims data from 2019 to 2021 to

assess the impact of the COVID‐19 pandemic on occupational health

risks in nursing care facility workers. We observed a large increase of

claims in the first year of the pandemic period (+65% from 2019) due

to COVID‐related claims and then a decrease in 2021 to a level

similar to pre‐COVID. We also observed that mental stress or mental

disorder claims increased during the pandemic period, whereas all

other non‐COVID claims decreased among nursing care facility

workers.

After the COVID pandemic began, nursing care facilities were

identified as highly vulnerable settings.5–7 Our study findings

confirmed the disproportionately higher risk of COVID infection

among nursing care facility workers, particularly during the early

pandemic period when there was limited knowledge of the new virus,

limited control measures, and a greater shortage of PPE. In 2020,

COVID‐related claims accounted for 51% of all claims in California

nursing care facilities and their COVID‐related claim rate was 3.5

times higher than the claim rate among other healthcare workers and

12.6 times higher than the rate among nonhealthcare workers. The

higher rates of COVID‐related claims among healthcare workers

including nursing care facility workers demonstrate the higher risks

faced among healthcare workers, but could also be attributed in part

to the California's WC Presumption (SB1159) enacted on September

17, 2020.35 The California Senate Bill 1159 codified “an employee's

illness related to coronavirus is an occupational injury and therefore

eligible for WC benefits if specified criteria are met” and healthcare

workers along with first responders met one of the criteria.35 The

presumption must have contributed to reducing barriers and

facilitating WC filing among healthcare workers.

We hypothesized that working conditions during the pandemic

such as increased physical and mental workload would increase

occupational injury risks among nursing care facility workers. The

very limited research available during the pandemic also suggested

increased occupational accidents among health sector workers.31

However, in our study, we observed decreases of non‐COVID claims

in nursing care facilities as well as in all other settings during the

pandemic. Data from the US BLS also showed decreases of nonfatal

occupational injuries reported in 2020 and 2021 compared with

2019 in all industries, including nursing care facilities, whereas

occupational illnesses greatly increased, mostly due to respiratory

illnesses.36,37 These decreases may not directly translate into an

actual reduction of occupational injury risk among those who were

working on site during the pandemic. Instead, there can be several

possible explanations.

First, the decreases may have been primarily due to shifts to

huge increases of COVID‐19 cases that occurred during the same

time. Affected workers took time off from work for treatment,

recovery, or quarantine, and therefore spent less time at work,

resulting in overall less exposure time to occupational hazards.

Second, during the pandemic, employee health services put priority

on COVID case identification, data collection, and resources; thus,

workers may have felt it easier to report COVID‐related conditions

than other work‐related injuries if they experienced both at the same

or similar time. Third, telework was implemented in many workplaces

for social distancing; this change may have factored into reducing

injury occurrences at workplaces. According to the BLS, 35.4% of
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TABLE 2 Demographic and job characteristics of workers with WC claims filed during 2019–2021 in nursing care facilities in California.

Year 2019 Years 2020–2021
All claims
(n = 11,233)

All claims
(n = 29,901)

COVID‐related
claims (n = 12,081)

Other claims
(n = 17,820)

COVID claim versus
other claim

Variable N % N % N % N % Adjusted OR (95% CI)b

Gender

Female 9186 81.8 23,757 79.5 9270 76.7 14,487 81.3 Ref

Male 1896 16.9 5734 19.2 2654 22.0 3080 17.3 1.39 (1.30–1.48)

Unknown 151 1.3 410 1.4 157 1.3 253 1.4 –

Age at the time of injury (years)

16–24 1367 12.2 3348 11.2 1265 10.5 2083 11.7 Ref

25–34 2496 22.2 6462 21.6 2692 22.3 3770 21.2 0.99 (0.90–1.08)

35–44 1953 17.4 5525 18.5 2366 19.6 3159 17.7 0.99 (0.90–1.08)

45–54 2555 22.7 6817 22.8 2661 22.0 4156 23.3 0.79 (0.72–0.87)

55–64 2247 20.0 6086 20.4 2455 20.3 3631 20.4 0.78 (0.70–0.86)

65+ 596 5.3 1594 5.3 614 5.1 980 5.5 0.67 (0.58–0.77)

Unknown or Invalid 19 0.2 69 0.2 28 0.2 41 0.2 –

Mean, SD (years)

Time from hire to injury

12 months or less 4358 38.8 10,568 35.3 3848 31.9 6720 37.7 Ref

13 months to 2 years 2422 21.6 7005 23.4 2811 23.3 4194 23.5 1.21 (1.14–1.30)

3–4 years 1130 10.1 3300 11.0 1457 12.1 1843 10.3 1.49 (1.37–1.62)

5–9 years 1021 9.1 3254 10.9 1399 11.6 1855 10.4 1.43 (1.32–1.56)

10+ years 1507 13.4 4476 15.0 2226 18.4 2250 12.6 2.06 (1.91–2.24)

Unknown or Invalid 795 7.1 1298 4.3 340 2.8 958 5.4 –

Median, IQR (years)

Occupation

Nursing assistant or other
care aidea

4611 41.0 11,661 39.0 4643 38.4 7018 39.4 Ref

Licensed practical/vocational
nurse

654 5.8 2204 7.4 1171 9.7 1033 5.8 1.74 (1.58‐1.91)

Registered nurse 466 4.1 1541 5.2 835 6.9 706 4.0 1.84 (1.65–2.05)

Nursing, other (manager or

nonspecified)

484 4.3 1214 4.1 302 2.5 912 5.1 0.50 (0.43–0.57)

Food services 939 8.4 2603 8.7 961 8.0 1642 9.2 0.82 (0.75–0.90)

Housekeeping, environmental
services

779 6.9 2676 8.9 1177 9.7 1499 8.4 1.16 (1.06–1.27)

Administrative, care/program

manager

762 6.8 2308 7.7 978 8.1 1330 7.5 1.05 (0.95–1.15)

Clinician, therapist, other care
provider

146 1.3 618 2.1 369 3.1 249 1.4 2.05 (1.73–2.42)

Activity assistant 123 1.1 425 1.4 251 2.1 174 1.0 2.21 (1.80–2.71)

Medical/medication

assistant/technician

90 0.8 265 0.9 92 0.8 173 1.0 0.83 (0.64–1.07)

Other technician 127 1.1 359 1.2 32 0.3 327 1.8 0.13 (0.09–0.19)

(Continues)
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TABLE 2 (Continued)

Year 2019 Years 2020–2021
All claims
(n = 11,233)

All claims
(n = 29,901)

COVID‐related
claims (n = 12,081)

Other claims
(n = 17,820)

COVID claim versus
other claim

Variable N % N % N % N % Adjusted OR (95% CI)b

Mental health or social
services

134 1.2 318 1.1 190 1.6 128 0.7 2.14 (1.69–2.70)

Driver, transportation 41 0.4 86 0.3 36 0.3 50 0.3 0.96 (0.62–1.48)

Other or nonspecified 1877 16.7 3623 12.1 1044 8.6 2579 14.5 0.60 (0.55–0.66)

Note: Data Source: California Department of Industrial Relations, Workers' Compensation Information System.

Abbreviations: CI, confidence interval; OR, odds ratio; WC, workers' compensation.
aPatient care technician, patient care assistant, caregiver, memory care, restorative aid, personal care, direct care, orderly, transporter, and so on.
bAdjusted for all other variables in the table.

TABLE 3 Injury characteristics of WC claims filed during 2019–2021 in nursing care facilities in California.

Year 2019 Year 2020
% Change
from 2019
to 2020

Year 2021
% Change
from 2019
to 2021

All claims
Claims not related
to COVID

Claims not related
to COVID

N % N % N %

Total 11,233 100 9144 100 −18.6% 8676 100 −22.8%

Cause or event

Overexertion and
bodily reaction

4415 39.3 3623 39.6 −17.9% 3400 39.2 −23.0%

Contact with
objects and
equipment

2436 21.7 1866 20.4 −23.4% 1787 20.6 −26.6%

Falls, slips, or trips 1651 14.7 1424 15.6 −13.7% 1462 16.9 −11.4%

Violence and other

injuries by
persons

1119 10.0 936 10.2 −16.4% 785 9.0 −29.8%

Exposure to harmful
substances/

environments

436 3.9 259 2.8 −40.6% 270 3.1 −38.1%

Transportation
incidents

96 0.9 61 0.7 −36.5% 79 0.9 −17.7%

Other/unclassified 1080 9.6 975 10.7 −9.7% 893 10.3 −17.3%

Nature

Strain, sprain, tear 4796 42.7 4054 44.3 −15.5% 3868 44.6 −19.3%

Contusion 1577 14.0 1364 14.9 −13.5% 1312 15.1 −16.8%

Puncture/laceration 1262 11.2 955 10.4 −24.3% 823 9.5 −34.8%

Inflammation 505 4.5 335 3.7 −33.7% 283 3.3 −44.0%

Multiple injuries
(physical and
psychological)

416 3.7 385 4.2 −7.5% 320 3.7 −23.1%

Burn 173 1.5 130 1.4 −24.9% 138 1.6 −20.2%

Fracture/dislocation 162 1.4 102 1.1 −37.0% 147 1.7 −9.3%
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TABLE 3 (Continued)

Year 2019 Year 2020
% Change
from 2019
to 2020

Year 2021
% Change
from 2019
to 2021

All claims
Claims not related
to COVID

Claims not related
to COVID

N % N % N %

Dermatitis 108 1.0 65 0.7 −39.8% 50 0.6 −53.7%

Foreign body 106 0.9 79 0.9 −25.5% 52 0.6 −50.9%

Infection/
contagious

disease
(non‐COVID)

96 0.9 35 0.4 −63.5% 20 0.2 −79.2%

Mental stress/
disorders

73 0.6 104 1.1 42.5% 92 1.1 26.0%

Crushing 73 0.6 58 0.6 −20.5% 76 0.9 4.1%

Other 1886 16.8 1478 16.2 −21.5% 1495 17.2 −20.7%

Body part injured

Head 775 6.9 617 6.7 −20.4% 566 6.5 −27.0%

Neck 153 1.4 116 1.3 −24.2% 117 1.3 −23.5%

Shoulder 771 6.9 702 7.7 −8.9% 653 7.5 −15.3%

Upper extremities
excluding

shoulder

3150 28.0 2482 27.1 −21.2% 2421 27.9 −23.1%

Lower back 1584 14.1 1419 15.5 −10.4% 1254 14.5 −20.8%

Truck excluding
lower back

713 6.3 662 7.2 −7.2% 647 7.5 −9.3%

Lower extremities 1546 13.8 1236 13.5 −20.1% 1364 15.7 −11.8%

Multiple 2541 22.6 1910 20.9 −24.8% 1653 19.1 −34.9%

Note: Data Source: California Department of Industrial Relations, Workers' Compensation Information System.

Abbreviation: WC, workers' compensation.

F IGURE 2 Non‐COVID workers' compensation (WC) claims filed during 2019‐2021 in California nursing care facilities: (a) claims
by cause or event and (b) mental disorder or stress claims. Data Source: California Department of Industrial Relations, Workers'
Compensation Information System.
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employed people in the US teleworked in May 2020, and the

teleworking percentage decreased over time, with 11.1% in

December 2021.38 Telework, however, applied less to healthcare

workers as essential workers. According to the 2021 Business

Response Survey to the Coronavirus Pandemic, 18.3% of workers in

healthcare and social assistance sector reported doing some tele-

work, which was lower than the telework percentage of 21.8% in all

US workers.39 Fourth, during the pandemic, there were decreases in

patient census in healthcare,40 including nursing care facilities.41

Thus, workers may have reduced their work hours accordingly,

leading to less exposure to workplace hazards. Lastly, more frequent

or regular use of PPE such as gloves, masks, respirators, face shields,

and protective garments may have contributed to preventing some

types of injuries or illnesses (e.g., respiratory exposure, contact with

objects, or chemicals). All these situations combined may have

contributed to the reduction of occupational injuries and claims rates

in nursing care facilities.

One main finding of this study is the confirmation of the huge

psychological burden and increased mental health risks among

healthcare workers, which were created and heightened by the

COVID‐19 pandemic. As noted above, only stress and mental

disorder claims increased in both years while other types of claims

decreased during the pandemic. There has been extensive research in

the past three years reporting a high prevalence of stress, anxiety,

depression, burnout, and other psychological as well as physical

symptoms among healthcare workers during the COVID‐19 pan-

demic.11–23 It should be noted that the claims data used in our study

were filed claims, not accepted claims. Compared with physical injury

claims, mental disorder or stress claims can be more difficult in

proving work‐relatedness and, thus, less likely to be accepted.

Therefore, the magnitude of filed claims for stress and mental

disorders can still be an underestimate, but may better reflect the

actual extent of workers affected by COVID than accepted claims

and can be helpful to better quantify the need for mental health

support for workers.

In examining job and demographic characteristics of claim cases,

we found no meaningful differences between pre‐pandemic and

pandemic periods. One notable finding in our study is the high

incidence of occupational injuries among new employees or workers

with less job tenure. We found that about 60% of WC claims were

made by workers with job tenure of two years or less; the similar

result was found for COVID‐related claims as well. Consistent with

evidence in the literature,42–44 our study findings indicate a need for

special attention to workers with less job experience to reduce their

occupational health risks.

Our study findings have several methodological limitations that

require caution in interpreting. WC claims cases represent more

severe occupational injuries or illnesses requiring medical treat-

ment or indemnity benefits; therefore, minor conditions or near‐

miss cases may not be captured in these data. Furthermore, as

barriers exist in workers' reporting of their occupational injuries or

illnesses,45 there can be underreporting, particularly among

workers in disadvantaged situations. Therefore, our findings may

underestimate the true magnitude of occupational injuries

during the COVID‐19 pandemic. Additionally, limited sociodemo-

graphic information was available from WC data, which limited the

characterization of cases in our analysis. Finally, the WC data

collected for administrative purposes presented some tech-

nical challenges in data analysis. For example, some cases had

discrepancies between the industry code and class code or

between nature of injury and injury description, which required

additional manual reviews. For occupation, we conducted coding

based on the narrative descriptions and it was difficult to determine

occupation categories for cases with insufficient or mixed descrip-

tions, word truncations, unclear abbreviations, or typos. These

might have led to some extent of misclassification in our data

analysis. Using standard occupation codes in data submission can

be recommended to improve the data utility.

5 | CONCLUSION

Our findings show that nursing care facilities were more vulnerable

and more severely affected by the COVID‐19 pandemic than other

healthcare settings or nonhealthcare industries. Nursing care facilities

experienced a greater increase of WC claims as well as a higher

percentage of COVID‐related claims than other industries during

the pandemic. For occupational injury risk during the pandemic, we

observed reductions of non‐COVID claims and did not find evidence

of increased risk of occupational injury, except for stress or mental

disorders.

Our findings from WC claims data analyses indicate an overall

decrease of work‐related injury rates at the population level, but may

not have captured the increased occupational exposures and burden

experienced by individual workers who were working on site during

the pandemic. The latter point may be somewhat reflected in the

finding of increased stress or mental disorder claims. Our study

findings indicate a clear need to address psychological stress and

mental health during a pandemic among healthcare workers,

particularly for workers in more vulnerable settings such as nursing

care facilities.

AUTHOR CONTRIBUTIONS

Soo‐Jeong Lee conceptualized and designed the study, obtained the

data, conducted data analysis and interpretation, and wrote and

revised the manuscript. Younghee Yun and Jeehyun Hwang

participated in the data analysis and contributed to critical revision

of the manuscript. Soson Jong contributed to critical revision of the

manuscript. All authors approved the final version to be published

and agree to be accountable for all aspects of the work in ensuring

that questions related to the accuracy or integrity of any part of the

work are appropriately investigated and resolved.

ACKNOWLEDGMENTS

We acknowledge the California Department of Industrial Relations,

Division of Workers Compensation for providing the data for our

974 | LEE ET AL.

 10970274, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ajim

.23531 by C
D

C
 N

C
H

ST
P Info C

tr, W
iley O

nline L
ibrary on [31/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



study. This study was supported by the following sponsors: US

Bureau of Health Workforce, Health Resources and Services

Administration (U81HP26494).

CONFLICT OF INTEREST STATEMENT

The authors declare no conflicts of interest.

DISCLOSURE BY AJIM EDITOR OF RECORD

John Meyer declares that he has no conflict of interest in the review

and publication decision regarding this article.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from

California Department of Industrial Relations. Restrictions apply to

the availability of these data, which were used under license for this

study. Data are available from the author(s) with the permission of

California Department of Industrial Relations.

ETHICS STATEMENT

The study was approved by the Committee on Human Research at

the University of California, San Francisco (UCSF) and the California

State Committee for the Protection of Human Subjects (CPHS).

DISCLAIMER

The findings and conclusions in this report are those of the authors

and do not represent the views of the California Department of

Industrial Relations, Division of Workers Compensation.

ORCID

Soo‐Jeong Lee https://orcid.org/0000-0002-6686-355X

REFERENCES

1. Bureau of Labor Statistics. 2019. Table 2. Numbers of Nonfatal

Occupational Injuries and Illnesses by Industry and Case Types.

Accessed March 30, 2023. https://www.bls.gov/iif/nonfatal-
injuries-and-illnesses-tables/soii-summary-historical/summary-
table-2-2019-national.htm

2. Bureau of Labor Statistics. 2019. Table 1. Incidence Rates of Nonfatal

Occupational Injuries and Illnesses by Industry and Case Types.

Accessed March 30, 2023. https://www.bls.gov/iif/nonfatal-
injuries-and-illnesses-tables/soii-summary-historical/summary-
table-1-2019-national.htm

3. Mehta S, Machado F, Kwizera A, et al. COVID‐19: a heavy toll on
health‐care workers. Lancet Respir Med. 2021;9(3):226‐228.

4. Shreffler J, Huecker M, Petrey J. The impact of COVID‐19 on
healthcare worker wellness: a scoping review. West J Emerg Med.
2020;21(5):1059‐1066.

5. McMichael TM, Currie DW, Clark S, et al. Epidemiology of Covid‐19
in a long‐term care facility in King County, Washington. N Engl J

Med. 2020;382(21):2005‐2011.
6. Ellis B, Hicken M. 2023. Covid‐19 is Ravaging Nursing Homes.

Government Records Show Why. Accessed March 30, 2023. https://
www.cnn.com/2020/04/24/us/nursing-homes-coronavirus-invs/

index.html
7. Harrington C, Ross L, Chapman S, Halifax E, Spurlock B, Bakerjian D.

Nurse staffing and coronavirus infections in California nursing
homes. Policy Polit Nurs Pract. 2020;21(3):174‐186.

8. Dosa D, Jump RLP, LaPlante K, Gravenstein S. Long‐term care
facilities and the coronavirus epidemic: practical guidelines for a
population at highest risk. J Am Med Dir Assoc. 2020;21(5):569‐571.

9. Centers for Medicade & Medicare Services. 2023. COVID‐19
Nursing Home Data. Accessed March 30, 2023. https://data.cms.
gov/stories/s/bkwz-xpvg

10. White EM, Wetle TF, Reddy A, Baier RR. Front‐line nursing home
staff experiences during the COVID‐19 pandemic. J Am Med Dir

Assoc. 2021;22(1):199‐203.
11. Lamiani G, Borghi L, Poli S, Razzini K, Colosio C, Vegni E. Hospital

employees' well‐being six months after the COVID‐19 outbreak:
Results from a psychological screening program in Italy. Int J Environ
Res Public Health. 2021;18(11):5649.

12. Debski M, Abdelaziz HK, Sanderson J, et al. Mental health outcomes

among British healthcare workers—lessons from the first wave of
the Covid‐19 pandemic. J Occup Environ Med. 2021;63(8):549.

13. Morgantini LA, Naha U, Wang H, et al. Factors contributing to
healthcare professional burnout during the COVID‐19 pandemic: a
rapid turnaround global survey. PLoS One. 2020;15(9):e0238217.

14. Gilleen J, Santaolalla A, Valdearenas L, Salice C, Fusté M. Impact of
the COVID‐19 pandemic on the mental health and well‐being of UK
healthcare workers. BJPsych Open. 2021;7(3):e88.

15. De Kock JH, Latham HA, Cowden RG. The mental health of

healthcare workers during the COVID‐19 pandemic: a narrative
review. Curr Opin Psychiatry. 2022;35(5):311‐316.

16. Dutta A, Sharma A, Torres‐Castro R, Pachori H, Mishra S. Mental
health outcomes among health‐care workers dealing with
COVID‐19/severe acute respiratory syndrome coronavirus 2
pandemic: a systematic review and meta‐analysis. Indian

J Psychiatry. 2021;63(4):335‐347.

17. Hao Q, Wang D, Xie M, et al. Prevalence and risk factors of mental
health problems among healthcare workers during the COVID‐19
pandemic: a systematic review and meta‐analysis. Front Psychiatry.
2021;12:567381.

18. Saragih ID, Tonapa SI, Saragih IS, et al. Global prevalence of mental

health problems among healthcare workers during the Covid‐19
pandemic: A systematic review and meta‐analysis. Int J Nurs Stud.
2021;121:104002.

19. Shaukat N, Ali DM, Razzak J. Physical and mental health impacts of
COVID‐19 on healthcare workers: a scoping review. Int J Emerg Med.
2020;13(1):40.

20. Spoorthy MS, Pratapa SK, Mahant S. Mental health problems faced

by healthcare workers due to the COVID‐19 pandemic‐a review.
Asian J Psychiatry. 2020;51:102119.

21. Vizheh M, Qorbani M, Arzaghi SM, Muhidin S, Javanmard Z,
Esmaeili M. The mental health of healthcare workers in the
COVID‐19 pandemic: a systematic review. J Diabetes Metab

Disord. 2020;19(2):1967‐1978.

22. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E,
Katsaounou P. Prevalence of depression, anxiety, and insomnia
among healthcare workers during the COVID‐19 pandemic: a
systematic review and meta‐analysis. Brain Behav Immun. 2020;88:
901‐907.

23. Mahmud S, Hossain S, Muyeed A, Islam MM, Mohsin M. The global

prevalence of depression, anxiety, stress, and, insomnia and its
changes among health professionals during COVID‐19 pandemic:
a rapid systematic review and meta‐analysis. Heliyon. 2021;
7(7):e07393.

24. Bendau A, Strohle A, Petzold MB. Mental health in health
professionals in the COVID‐19 pandemic. Adv Exp Med Biol.

2021;1318:737‐757.

25. Skiveren JG, Ryborg MF, Nilausen B, Bermark S, Philipsen PA.
Adverse skin reactions among health care workers using face
personal protective equipment during the coronavirus disease 2019

LEE ET AL. | 975

 10970274, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ajim

.23531 by C
D

C
 N

C
H

ST
P Info C

tr, W
iley O

nline L
ibrary on [31/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-6686-355X
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical/summary-table-2-2019-national.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical/summary-table-2-2019-national.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical/summary-table-2-2019-national.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical/summary-table-1-2019-national.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical/summary-table-1-2019-national.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical/summary-table-1-2019-national.htm
https://www.cnn.com/2020/04/24/us/nursing-homes-coronavirus-invs/index.html
https://www.cnn.com/2020/04/24/us/nursing-homes-coronavirus-invs/index.html
https://www.cnn.com/2020/04/24/us/nursing-homes-coronavirus-invs/index.html
https://data.cms.gov/stories/s/bkwz-xpvg
https://data.cms.gov/stories/s/bkwz-xpvg


pandemic: a cross‐sectional survey of six hospitals in Denmark.
Contact Dermatitis. 2022;86(4):266‐275.

26. Westermann C, Zielinski N, Altenburg C, et al. Prevalence of adverse
skin reactions in nursing staff due to personal protective equipment

during the COVID‐19 pandemic. Int J Environ Res Public Health.
2022;19(19):12530.

27. Al Badri F, Al Ali A, Al Saidi Y, Al Bahri Z, Al Hashimi S. Adverse skin
reactions to personal protective equipment among healthcare
workers in Oman during the coronavirus disease 2019 pandemic.

Cureus. 2023;15(1):33223.
28. Brisbine BR, Radcliffe CR, Jones MLH, Stirling L, Coltman CE. Does

the fit of personal protective equipment affect functional perform-
ance? A systematic review across occupational domains. PLoS One.
2022;17(11):e0278174.

29. Lee YA, Salahuddin M, Gibson‐Young L, Oliver GD. Assessing
personal protective equipment needs for healthcare workers. Health
Sci Rep. 2021;4(3):e370.

30. Loibner M, Hagauer S, Schwantzer G, Berghold A, Zatloukal K.
Limiting factors for wearing personal protective equipment (PPE) in

a health care environment evaluated in a randomised study. PLoS
One. 2019;14(1):e0210775.

31. Demir U, Asirdizer M, Kartal E, Etli Y, Hekimoglu Y. An
investigation of the effect of the COVID‐19 (SARS‐CoV‐2)
pandemic on occupational accidents (Tokat‐Turkey). Arch Environ

Occup Health. 2023;78(1):28‐37.
32. California Department of Industrial Relations. California EDI

Implementation Guide for First and Subsequent Reports of Injury

(FROI/SROI) ‐ version 3.1. Accessed March 30, 2023. https://www.

dir.ca.gov/dwc/WCISenews/WCISen141.htm
33. Department of Health Care Access and Information. Licensed

Healthcare Facility Listing. Accessed March 30, 2023. https://data.
chhs.ca.gov/dataset/licensed-healthcare-facility-listing

34. U.S. Bureau of Labor Statistics. Quarterly Census of Employment and

Wages. Accessed March 30, 2023. https://www.bls.gov/cew/
downloadable-data-files.htm

35. California Department of Industrial Relations. Workers' Compensa-

tion Presumption (SB 1159) Frequently Asked Questions. Accessed
March 30, 2023. https://www.dir.ca.gov/dwc/Covid-19/FAQ-SB-

1159.html
36. Bureau of Labor Statistics. Industry Injury and Illness Data: SNR05.

Injury Cases ‐ Rates, Counts, and Percent Relative Standard Errors ‐
Detailed Industry. Accessed March 30, 2023. https://www.bls.gov/

i i f/nonfata l- in jur ies-and- i l lnesses-tables/soi i -summary-
historical.htm

37. Bureau of Labor Statistics. Employer‐reported workplace injuries and

illnesses ‐ 2021. Accessed March 30, 2023. https://www.bls.gov/

news.release/osh.toc.htm

38. U.S. Bureau of Labor Statistics. The Economics Daily: 7.7 percent of

workers teleworked due to COVID‐19 in April 2022. Accessed March
30, 2023. https://www.bls.gov/opub/ted/2022/7-7-percent-of-
workers-teleworked-due-to-covid-19-in-april-2022.htm

39. U.S. Bureau of Labor Statistics. Telework During the COVID‐19
Pandemic: Estimates Using the 2021 Business Response Survey.
Accessed March 30, 2023. https://www.bls.gov/opub/mlr/2022/
article/telework-during-the-covid-19-pandemic.htm

40. Jarrett J. Quarterly Services Survey Shows Pandemic Had Greater

Effect on Some Health Care Services. Accessed March 30, 2023.
https://www.census.gov/library/stories/2021/09/pandemic-
disrupts-some-trends-in-health-care-services.html

41. Barnett ML, Hu L, Martin T, Grabowski DC. Mortality, admissions,
and patient census at SNFs in 3 US cities during the COVID‐19
pandemic. JAMA. 2020;324(5):507‐509.

42. Bena A, Giraudo M, Leombruni R, Costa G. Job tenure and work
injuries: a multivariate analysis of the relation with previous
experience and differences by age. BMC Public Health. 2013;13:869.

43. Breslin FC. Trial by fire: a multivariate examination of the relation
between job tenure and work injuries. Occup Environ Med. 2006;
63(1):27‐32.

44. Morassaei S, Breslin FC, Shen M, Smith PM. Examining job tenure
and lost‐time claim rates in Ontario, Canada, over a 10‐year period,
1999‐2008. Occup Environ Med. 2013;70(3):171‐178.

45. Kyung M, Lee SJ, Dancu C, Hong O. Underreporting of workers'
injuries or illnesses and contributing factors: a systematic review.
BMC Public Health. 2023;23(1):558.

How to cite this article: Lee S‐J, Yun Y, Hwang J, Jong S.

Impact of COVID‐19 on occupational injuries and illnesses

among nursing care facility workers: Analysis of California

workers' compensation data, 2019–2021. Am J Ind Med.

2023;66:965‐976. doi:10.1002/ajim.23531

976 | LEE ET AL.

 10970274, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ajim

.23531 by C
D

C
 N

C
H

ST
P Info C

tr, W
iley O

nline L
ibrary on [31/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.dir.ca.gov/dwc/WCISenews/WCISen141.htm
https://www.dir.ca.gov/dwc/WCISenews/WCISen141.htm
https://data.chhs.ca.gov/dataset/licensed-healthcare-facility-listing
https://data.chhs.ca.gov/dataset/licensed-healthcare-facility-listing
https://www.bls.gov/cew/downloadable-data-files.htm
https://www.bls.gov/cew/downloadable-data-files.htm
https://www.dir.ca.gov/dwc/Covid-19/FAQ-SB-1159.html
https://www.dir.ca.gov/dwc/Covid-19/FAQ-SB-1159.html
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/soii-summary-historical.htm
https://www.bls.gov/news.release/osh.toc.htm
https://www.bls.gov/news.release/osh.toc.htm
https://www.bls.gov/opub/ted/2022/7-7-percent-of-workers-teleworked-due-to-covid-19-in-april-2022.htm
https://www.bls.gov/opub/ted/2022/7-7-percent-of-workers-teleworked-due-to-covid-19-in-april-2022.htm
https://www.bls.gov/opub/mlr/2022/article/telework-during-the-covid-19-pandemic.htm
https://www.bls.gov/opub/mlr/2022/article/telework-during-the-covid-19-pandemic.htm
https://www.census.gov/library/stories/2021/09/pandemic-disrupts-some-trends-in-health-care-services.html
https://www.census.gov/library/stories/2021/09/pandemic-disrupts-some-trends-in-health-care-services.html
https://doi.org/10.1002/ajim.23531

	Impact of COVID-19 on occupational injuries and illnesses among nursing care facility workers: Analysis of California workers' compensation data, 2019-2021
	1 INTRODUCTION
	2 METHODS
	2.1 Study design and data source
	2.2 Case definitions
	2.3 Study variables
	2.4 Data analysis

	3 RESULTS
	3.1 Numbers and rates of claims in prepandemic and pandemic periods
	3.2 Demographic, job, and injury characteristics of claim cases

	4 DISCUSSION
	5 CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DISCLOSURE BY AJIM EDITOR OF RECORD
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	DISCLAIMER
	ORCID
	REFERENCES




