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Trends and Disparities in the Use of Telehealth Among Injured
Workers During the COVID-19 Pandemic
Vi T. Le, MS, Deborah Fulton-Kehoe, PhD, MPH, Jeanne M. Sears, PhD, RN, Esi W. Nkyekyer, MD, MPH,

Dawn M. Ehde, PhD, Morgan Young, DC, and Gary M. Franklin, MD, MPH
Objective: To describe telehealth trends within a population-based workers’

compensation systemduring theCOVID-19 pandemic, and to assess telehealth

utilization by sociodemographic characteristics. Methods: This cross-sec-

tional study used Washington State workers’ compensation claims and

medical billing data from January 2019 to October 2020. Results: Telehealth

use averaged 1.2% of medical bills pre-pandemic, peaked in April 2020 at

8.8%, and leveled off to around 3.6% from July to October 2020. Telehealth

utilization differed significantly by age, sex, number of dependents, injury,

industry, and receipt of interpreter services. Workers residing in counties with

higher population, lower poverty rates, and greater Internet access had higher

telehealth usage. Conclusions: There were dramatic shifts in telehealth;

usage differed by sociodemographic characteristics. Further studies evaluat-

ing disparities in tele-health access among injured workers are needed.

Keywords: access to care, COVID-19, occupational injuries, telehealth,

workers’ compensation

T elehealth became an important modality for health care deliv-
ery during the COVID-19 pandemic, spurred in part by physi-

cal distancing measures and regulatory policies that expanded
coverage for a wider range of telehealth services.1,2 In the early
months of the pandemic, nearly 1.7 million Medicare beneficiaries
received telehealth services in a week, compared to approximately
13,000 beneficiaries before the public health emergency.2 Similarly,
data from a large health insurance database show that telehealth use
increased from 0.3% of outpatient encounters in 2019 to 24% in
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2020, with around 14% of enrollees experiencing at least one
telehealth encounter from March to June 2020.3 Several other
reports and publications have also documented the rapid increase
in telehealth utilization during the COVID-19 pandemic among
specific health conditions,4–6 provider specialties,7,8 and patient
groups (eg, Veterans Affairs).9 However, few studies have examined
telehealth utilization within the context of workers’ compensation,
where physical examination, in-office testing, and participation in
work-related functional activities are common.10 Additionally, it
remains unclear how telehealth usage among injured workers has
changed as the pandemic continues to evolve.

Prior to COVID-19, few workers’ compensation agencies
provided coverage for medical services conducted through tele-
health. Due to COVID-19, many state agencies expanded telehealth
access for injured workers, with telehealth visits now payable under
workers’ compensation in most states.11 The rapid transition from
in-person to telehealth can pose both a significant opportunity and a
challenge in providing care for injured workers. Benefits of tele-
health for injured workers can include the convenience and ease of
telehealth appointments, reduced travel difficulties, and less missed
time from work, which can be especially important for those whose
workplaces do not provide sick leave. While these benefits may
facilitate claim progression through improved access and continuity
of care for injured workers, the unprecedented and accelerated
expansion of telehealth may exacerbate existing health disparities.
Prior to COVID-19, limited digital literacy or digital access presented
an immense obstacle to telehealth use for some populations, such as
older adults,12,13 rural residents,12,14,15 racial/ethnic minorities,15 and
thosewith lower socioeconomic status (SES),12–14 or limited English
proficiency.13,14 In the general population, sociodemographic dispar-
ities have persisted, with many studies conducted in the early months
of the pandemic highlighting similar disparities in telehealth utiliza-
tion.3,16–18 However, little is known about telehealth utilization in
workers’ compensation systems, and whether there are sociodemo-
graphic disparities in the use of telehealth among injured workers.

To address these knowledge gaps, our aims are: (1) to
describe changes in the use of telehealth services within workers’
compensation before and during the COVID-19 pandemic, and (2)
to describe associations between the usage of telehealth among
injured workers and various sociodemographic factors. Given the
increased reliance on telehealth for health care delivery, it is
possible that telehealth will have a greater influence on the workers’
compensation landscape in the future.3,19,20 As such, findings from
our study will be relevant for policymakers and health care leaders
interested in how the transition to telehealth has changed access to
care among injured workers. Results may lead to future studies
modeling the impact of various access-related factors on the type
and quality of care received in workers’ compensation.
METHODS

Study Setting and Data Sources
Since early March 2020, the Washington State (WA) Depart-

ment of Labor and Industries (L&I) changed their existing telehealth
policy to temporarily allow the delivery of telehealthwith thepatient’s
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home as the origination site in order to help contain the COVID-19
pandemic while supporting providers and workers in the delivery and
maintenance of care. L&I is the sole regulator of workers’ compensa-
tion coverage inWA. It is the direct insurer for approximately 70% of
the non-Federal workforce, covering approximately 2.3million eligi-
ble workers through the State Fund, with self-insured employers
accounting for the remaining 30%.21 SinceWA does not have private
workers’ compensation insurers, it is an ideal setting for population-
based research. The current studywas deemed exempt from reviewby
theUniversityofWashington institutional reviewboardbecause itwas
a policy evaluation for L&I.

We obtained administrative workers’ compensation claims
data for all workers with an accepted State Fund claim who were
at least 18years of age and had at least one paid workers’ compensa-
tion medical bill in 2019 or 2020 related to the work injury/illness.
Self-insured claims were excluded due to unavailable medical billing
data.Claimsdata used for analysiswereobtained in January 2021, and
analysis was restricted to workers’ compensation services received
from January 2019 to October 2020 to account for delays in billing.

Defining Telehealth Encounters
We identified and categorized telehealth bills using place of

service codes, service modifiers, and Current Procedural Terminol-
ogy (CPT) codes from medical billing data. Telehealth was catego-
rized as: (1) audio-video, (2) phone, or (3) e-visits (ie, non-face-to-
face patient-initiated communications, such as messaging or email,
through an online patient portal).22 Audio-video telehealth bills
were identified using the place of service and modifier fields, and
CPT codes were used to identity phone and e-visits (Table 1). Since
the place of service code for home-designated services (ie, place of
service code¼ 12) can also be used for non-telehealth related
services, we removed bills for services conducted by home health
agencies, nursing homes, and services pertaining to durable medical
equipment from our telehealth counts to obtain a more accurate
assessment of telehealth usage. While excluded from being classi-
fied as telehealth, home-designated services were included in the
total number of paid medical bills. On average, home-designated
services comprised 1.5% of monthly paid bills and remained stable
across the study time period.

Covariates
L&I’s administrative data provided demographic and injury-

related characteristics for injured workers. Worker demographic
characteristics included: age at injury, sex, marital status, number of
dependents, industry, and county of residence. Injury-related char-
acteristics, such as the year of injury and the nature of injury, using
the Occupational Injury and Illness Classification System, were
also included.

We created several metrics of health care access. County of
residence was classified as urban or rural using the 2013 National
TABLE 1. List of Billing Codes Used to Categorize the Type
of Telehealth Encounter

Type of

Telecommunication Codes

Audio-video Place of service: 02 (telehealth) or 12 (home)
Service modifiers: GT or 95 (synchronous
telecommunication)

Phone CPT: 99441, 99442, 99443, 98966, 98967, 98968
E-visits� CPT: G2061, G2062, G2063, 99421, 99422, 99423

CPT, Current Procedural Terminology.
�E-visits are non-face-to-face communications conducted through an online patient

portal.
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Center for Health Statistics 6-category Urban-Rural Classification
Scheme for Counties.23 Worker county of residence was also linked
with sociodemographic factors measured from the 2019 American
Community Survey,24 to determine the percentage of households
without broadband Internet and the percentage living below the
federal poverty line, in order to assess the impact of county-level
Internet access and poverty on telehealth usage. These metrics were
categorized as quantiles, where the highest quantile represented
workers who live in counties that have the highest share of house-
holds without broadband Internet or have the highest share of the
population who are below the federal poverty line. We also used
L&I administrative billing data to examine whether workers ever
used interpreter services in workers’ compensation. Workers with
interpreter services were identified using medical billing CPT
codes, obtained from L&I’s payment fee schedule.25

Data Analysis
We examined trends in medical utilization by calculating the

monthly total number of paid medical (including both telehealth and
non-telehealth encounters) and monthly paid telehealth bills from
January 2019 to October 2020. We examined trends by telehealth
modality, categorized as audio-video, phone (voice-only), and e-
visits. Trends in the number of telehealth bills from March 2020 to
October 2020 were compared to the same months in 2019.

We used negative binominal models with robust standard
errors to examine whether there was a significant difference in the
average rates of telehealth bills before and after implementation of
L&I’s Temporary Telehealth Policy. The dependent variable was the
monthly count of telehealth bills occurring from January 2019 to
October 2020. The primary independent variable was the Tempo-
rary Telehealth Policy, where medical bills occurring from January
2019 to February 2020 were classified as pre-implementation
(coded as 0) and bills occurring from March 2020 to October
2020 were classified as post-implementation (coded as 1). To model
changes in the rates of telehealth, the monthly count of telehealth
bills was offset by the corresponding monthly number of total
medical bills, which includes both paid telehealth and non-tele-
health bills. Analysis included 22 month-year observations.

We examined the utilization of telehealth during the COVID-
19 pandemic by sociodemographic and injury-related character-
istics of injured workers. For this analysis, we identified workers
with medical services occurring between March 2020 and October
2020, corresponding with post-implementation of L&I’s Temporary
Telehealth Policy due to COVID-19, and classified workers based
on whether they received any telehealth services during this time
period. We used 2-tailed chi-square tests to assess sociodemo-
graphic and geographical differences between workers who
received any type of telehealth services and those who did not
receive telehealth. A P-value less than 0.05 was considered statisti-
cally significant. Additional analysis examined telehealth usage by
type of modality. Workers were considered to have completed an
audio-video encounter if at least one audio-video encounter was
completed. Workers who had at least one phone encounter and no
audio-video encounter were classified as receiving at least one
phone encounter. Lastly, workers were considered to have com-
pleted an e-visit if at least one e-visit was completed and no
audiovideo or phone encounters were conducted during this time.
All analyses were conducted in R, version 3.6.2.

RESULTS

Trends in the Use of Medical Services
Total number of paid medical bills declined by 9.4% in 2020,

averaging 187,070 medical bills per month between January and
October 2020, compared to 206,486 monthly bills for the same
months in the previous year (Fig. 1). In the early months of the
2 American College of Occupational and Environmental Medicine
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FIGURE 1. Trends in paid medical bills (top), telecommunication services by modality (middle), and percent of medical bills with
telecommunication (bottom), January 2019 to October 2020. � E-visits are non-face-to-face communications conducted through
an online patient portal.
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COVID-19 pandemic, the total number of medical bills decreased
by 20.4% in March and April 2020, averaging 165,774 monthly
bills, compared to the same months in the previous year (208,160
bills in March and April 2019). While medical bills increased after
April 2020, the number of bills had not rebounded to pre-pandemic
levels as of October 2020. Specifically, medical bills were 12.7%
lower in October 2020 (200,196 medical bills), compared to the
previous year (229,238 in October 2019).
� 2022 American College of Occupational and Environmental Medicin
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In the 14months prior to L&I’s Temporary Telehealth Policy,
there were minimal services conducted through telehealth (Fig. 1).
From January 2019 to February 2020, the percent of monthly bills
with telehealth averaged around 1.2% of medical bills per month.
Phone was the most common mode of telehealth before the Tem-
porary Telehealth Policy, accounting for 81.8% of the total number
of all telehealth-related bills from January 2019 to February 2020.
During the same period, audio-video comprised 17.4% of the total
e 251
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number of telehealth-related bills, while <1% were due to e-visits.
Telehealth increased in March 2020 and peaked in April 2020,
accounting for 8.8% of total medical bills occurring in April 2020,
with 61.4% of telehealth conducted via audio-video and 37.2% via
phone. Services conducted through telehealth declined to 3.4% in
October 2020, with audio-video accounting for 61.7% of telehealth
bills. The average rate of telehealth bills occurring post-implemen-
tation of the Temporary Telehealth Policy was 4.63 per 100 medical
bills (95% confidence interval [CI]: 3.54, 6.06), which was signifi-
cantly higher than the pre-implementation rate of 1.20 per 100
medical bills (95% CI: 1.17, 1.23). The rate ratio was 3.87 (95% CI:
2.95, 5.07; P-value< 0.001).

Telehealth Utilization by Sociodemographic
Characteristics

From March 2020 to October 2020, a total of 88,197 workers
had at least one paid medical bill. Of these, 23.5% (n¼ 20,716) of
workers had at least one telehealth encounter (Table 2). Among those
with at least one telehealth encounter, 53.3% (n¼ 11,048) had at least
one audio-video telehealth encounter, 45.9% (n¼ 9,504) had at least
one phone encounter, and 0.79% (n¼ 164) had at least one evisit
encounter. Use of telehealth varied significantly across age groups,
with 17.5% of workers aged 18 to 24years old and 17.3% of workers
aged �65years old with at least one telehealth encounter, compared
to 22.3% to 26.6% among those in other age groups (Table 2,
P-value< 0.001). Telehealth utilization significantly differed by
sex (26.9% among women, compared to 21.9% among men,
P-value< 0.001) and number of dependents (35.0% among workers
with at least one dependent, compared to 21.7% among thosewithout
dependents, P-value< 0.001). Among workers who had ever used
interpreter services, 30.4% had at least one telehealth encounter,
compared to22.5%amongpeoplewhodidnotuse interpreter services.

Telehealth utilization varied significantly by industry and
injury characteristics (Table 2). Telehealth was more common
among workers in transportation or warehousing (29.0%), followed
by workers in education, health care, orsocial services (27.1%), and
less common among workers in agriculture (17.8%). High use of
telehealth was found among workers with multiple injuries or
conditions (31.0%), workers with intracranial injuries (30.7%),
workers with sprains, strains, and tears (30.5%), and workers with
fractures (29.0%). Few workers with injuries involving deafness,
hearing loss or impairment (2.5%), and open wounds (12.0%)
received telehealth. Among workers who received medical services
post-implementation of the Temporary Telehealth Policy, 27.3% of
workers injured before 2020 received telehealth, compared to
20.5% among workers injured in 2020. Specifically, for workers
who used any audio-video telehealth, 35.3% (3,903 out of 11,048)
were injured in 2020 and 64.7% (7145 out of 11,048) were injured
prior to 2020 (Supplement, http://links.lww.com/JOM/B74).

Use of telehealth varied significantly by geographic metrics
of access (Table 3). Among workers who resided in Western WA,
24.7% had at least one telehealth encounter, compared to 20.9%
among those in Eastern WA. Similarly, utilization varied by degree
of urbanicity, with 14.6% of workers who resided in more rural
counties (micropolitan or noncore) having at least 1 telehealth
encounter, compared to 25.0% among workers who resided in more
populated counties. Telehealth was common among workers who
lived in counties with lower poverty and with greater access to
broadband Internet. Specifically, 16.0% of workers residing in
counties with the highest level of residents living below poverty
level had at least one telehealth encounter, compared to 25.8% of
workers who resided in counties with the lowest level of poverty.
Around 16.7% of workers residing in counties with the lowest
access to broadband Internet had a telehealth encounter, compared
to 26.1% of workers who resided in counties with the greatest access
to broadband Internet. When examined by telehealth modality,
e252 � 202
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audio-video was more common than phone and e-visits among
workers residing in less populated areas (eg, small metro, micro-
politan, or noncore), as well as among those residing in counties
with the highest level of poverty and the lowest access to broadband
Internet (Supplement, http://links.lww.com/JOM/B74).

DISCUSSION
To our knowledge, this is the first study that has examined

trends in the rapid transition from traditional in-person workers’
compensation services to home-based telehealth services during the
COVID-19 pandemic. We found increases in telehealth utilization
during the COVID-19 pandemic among injured workers, with
audio-video as the most common type of telehealth modality.
Additionally, we found that telehealth usage varied by patient,
injury, and geographical characteristics, suggesting the need to
evaluate the impact of these barriers in order to ensure equity in
telehealth-related services among injured workers.

Many publications have documented declining medical visits
in tandem with increasing telehealth services, especially in the early
months of the COVID-19 pandemic.2,18,26,27 Consistent with these
studies, we also found fewer medical bills in March and April 2020
in workers’ compensation. Declines in medical billings likely
represent measures across many health care institutions and facili-
ties to limit face-to-face visits and elective procedures as preventive
COVID-19 exposure measures, while trying to ramp up telehealth.
Additionally,WA’s ‘‘Stay Home, Stay Healthy’’ order, announced in
late March 2020, required residents to stay home unless they need to
pursue an essential activity, which may have led to workers delaying
or postponing medical services,28 and it is possible that fewer
injuries occurred as a result of more people working from home
or not working (eg, restaurant workers). The stay-at-home order
expired in June 2020,28 which may have contributed to the increase
in medical billings and the continued decrease in telehealth services
seen during this month. Usage of telehealth services has decreased
since the initial peak of the pandemic; however, telehealth utiliza-
tion remains higher than pre-pandemic levels, suggesting interest in
continuing telehealth services for both workers and providers.20

We found lower overall rates of telehealth utilization during
the COVID-19 pandemic than other insurers and reporting systems.
Trends in the utilization of telehealth services vary and may depend
on the how telehealth metrics are constructed. For example, one
study using data from a commercial health insurance plan found that
telehealth accounted for nearly 24% of all encounters fromMarch to
June 2020.3 Another study using billing data collected from primary
care physicians participating in a large health database reported that
telehealth accounted for 35% of primary care visits from April to
June 2020.29 However, these studies were restricted to the list of
services payable via telehealth under the Medicare Physician Fee
Schedule or primary care visits,29 which may exclude services more
common in the injured worker population, such as physical therapy,
work hardening, chronic pain management, or brain injury rehabil-
itation, all of which are payable via telehealth in L&I’s Temporary
Telehealth Policy.30

We found that telehealth utilization during the COVID-19
pandemic varied significantly across some demographic character-
istics, such as age, gender, and number of dependents. Consistentwith
previous studies, we found lower telehealth utilization among older
adults.29,31 Differences in utilization may be attributable to lack of
familiarly with telehealth among older adults, as well as the presence
of physical disabilities that can make hearing and communicating
difficult without the cues available in person.32,33 Prevailing biases
related to technology use and literacy may also contribute to the non-
prioritization of older adults in telehealth services, with older adults
more likely to report that their physician does not offer telehealth
visits, compared to younger adults.34 Telehealth initiatives aimed at
increasing accessibility accommodations, such as closed captioning
2 American College of Occupational and Environmental Medicine
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TABLE 2. Telehealth Utilization by Sociodemographic Characteristics Among Workers who Received Medical Services During
the COVID-19 Pandemic, March 2020 to October 2020 (N¼88,197)

Sociodemographic characteristics Total (n¼ 88,197)

Any Telehealth (n¼ 20,716)

(n, row %)

No Telehealth

(n¼ 67,481) (n, row%) P�

Age at injury <0.001
18–24 9,697 1,700 (17.5%) 7,997 (82.5%)
25–34 18,341 4,240 (23.1%) 14,101 (76.9%)
35–44 19,085 5,073 (26.6%) 14,012 (73.4%)
45–54 19,884 5,162 (26.0%) 14,722 (74.0%)
55–64 17,568 3,915 (22.3%) 13,653 (77.7%)
>65 3,622 626 (17.3%) 2,996 (82.7%)

Sex
Female 27,367 7,372 (26.9%) 19,995 (73.1%) <0.001
Male 60,823 13,344 (21.9%) 47,479 (78.1%)
Missing 7 0 (0.0%) 7 (100%)

Marital status 0.22
Married 43,284 10,069 (23.3%) 33,215 (76.7%)
Single 43,725 10,327 (23.6%) 33,398 (76.4%)
Missing 1,188 320 (26.9%) 868 (73.1%)

Number of dependents <0.001
0 76,404 16,591 (21.7%) 59,813 (78.3%)
>1 11,793 4,125 (35.0%) 7,668 (65.0%)

Ever had interpreter services <0.001
Yes 11,451 3,481 (30.4%) 7,970 (69.6%)
No 76,746 17,235 (22.5%) 59,511 (77.5%)

Industryy <0.001
Agriculture 7,804 1,391 (17.8%) 6,413 (82.2%)
Arts 5,894 1,336 (22.7%) 4,558 (77.3%)
Construction 15,107 3,936 (26.1%) 11,171 (73.9%)
Education 11,471 3,111 (27.1%) 8,360 (72.9%)
Information 4,847 1,099 (22.7%) 3,748 (77.3%)
Manufacturing 8,023 1,904 (23.7%) 6,119 (76.3%)
Retail/wholesale trade 12,437 3,216 (25.9%) 9,221 (74.1%)
Services 13,065 3,290 (25.2%) 9,775 (74.8%)
Transportation, warehousing 4,349 1,260 (29.0%) 3,089 (71.0%)
Missing 5,200 173 (3.3%) 5,027 (96.7%)

Year of injury <0.001
Prior to 2016 14,514 2,632 (18.1%) 11,882 (81.9%)
2016 2,057 689 (33.5%) 1,368 (66.5%)
2017 2,869 968 (33.7%) 1,901 (66.3%)
2018 5,177 1,737 (33.6%) 3,440 (66.4%)
2019 14,498 4,646 (32.0%) 9,852 (68.0%)
2020 49,082 10,044 (20.5%) 39,038 (79.5%)

Nature of injuries <0.001
Sprains, tears, dislocations 39,245 11,987 (30.5%) 27,258 (69.5%)
Open wounds 11,115 1,331 (12.0%) 9,784 (88.0%)
Deafness, hearing loss or impairment 9,236 234 (2.5%) 9,002 (97.5%)
Superficial wounds, bruises, burns 9,093 1,637 (18.0%) 7,456 (82.0%)
Multiple injuries or conditions 6,450 1,998 (31.0%) 4,452 (69.0%)
Fractures 5,755 1,668 (29.0%) 4,087 (71.0%)
Intracranial 1,824 560 (30.7%) 1,264 (69.3%)
Environmental (heat stroke, frostbite) 47 4 (8.5%) 43 (91.5%)
Other§ 5,125 1,230 (24.0%) 3,461 (75.4%)
Missing 307 67 (21.8%) 674 (80.0%)

�P-values are from the chi-square test of descriptive variables between workers who received any type of telehealth and those who did not receive any telehealth fromMarch 2020
to October 2020. Missing values were excluded from chi-square tests.

yIndustry categories: (1) Agriculture, forestry, fishing, hunting; (2) Arts, entertainment, hospitality; (3) Construction, utilities, mining; (4) Education, health care, social services;
(5) Information, finance, real estate, professional, technology; (6) Manufacturing; (7) Retail/wholesale trade; (8) Services, administrative, support, waste, other (9) Transportation,
warehousing.

§Other types of nature of injury can consist of unspecified or non-classifiable injuries or conditions, systemic diseases and disorders, infectious and parasitic diseases, and
neoplasms, cancers, and tumors.

JOEM � Volume XX, Number X, Month 2022 Telehealth in Workers’ Compensation

Cop
for audio-videovisits, andpatient education and trainingmay improve
telehealth engagement among older adults.32,33 Similar to other
studies, we found higher telehealth usage among women than
men.13,16,31,32 Previous studies have suggested that higher telehealth
utilization among women may be due to greater familiarity with
� 2022 American College of Occupational and Environmental Medicin
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telehealth, with women more likely to engage in eHealth activities,
such as searching for a health care provider online or communicating
with a provider online.35 Telehealth may also represent a more
convenient option to access health care, especially in the COVID-
19 era where a disproportionate burden of childcare duties are placed
e 253
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TABLE 3. Telehealth Utilization by Geographical Characteristics Among Workers who Received Medical Services During the
COVID-19 Pandemic, March 2020 to October 2020 (N¼88,197)

Characteristics (n, %)

Total

(n¼ 88,197)

Any Telehealth

(n¼ 20,716) (n, row%)

No Telehealth

(n¼ 67,481) (n, row%) P�

Geography of residence <0.001
Eastern WA 24,457 5,107 (20.9%) 19,350 (79.1%)
Western WA 59,515 14,672 (24.7%) 44,843 (75.3%)
Missing or out of state 4,225 937 (22.2%) 3,288 (77.8%)

Rural/urban county of residence <0.001
Large central metro 16,154 4,271 (26.4%) 11,883 (73.6%)
Large fringe metro 24,279 6,532 (26.9%) 17,747 (73.1%)
Medium metro 16,987 4,212 (24.8%) 12,775 (75.2%)
Small metro 14,812 3,048 (20.6%) 11,764 (79.4%)
Micropolitan 9,612 1,353 (14.1%) 8,259 (85.9%)
Noncore 2,128 363 (17.1%) 1,765 (82.9%)
Missing or out of state 4,225 937 (22.2%) 3,288 (77.8%)

Percent of county residents living below poverty level <0.001
Quantile 1 (0–8.9%) 29,007 7,475 (25.8%) 21,532 (74.2%)
Quantile 2 (9.0–10.4%) 18,371 5,069 (27.6%) 13,302 (72.4%)
Quantile 3 (10.5–13.7%) 16,602 4,046 (24.4%) 12,556 (75.6%)
Quantile 4 (13.8–26.5%) 19,992 3,189 (16.0%) 16,803 (84.0%)
Missing or out of state 4,225 937 (22.2%) 3,288 (77.8%)

Percent of county households without broadband Internet <0.001
Quantile 1 (0–6.6%) 25,730 6,709 (26.1%) 19,021 (73.9%)
Quantile 2 (6.7–9.3%) 21,543 5,815 (27.0%) 15,728 (73.0%)
Quantile 3 (9.5–11.3%) 16,263 3,840 (23.6%) 12,423 (76.4%)
Quantile 4 (11.4–28.8%) 20,436 3,415 (16.7%) 17,021 (83.3%)
Missing or out of state 4,225 937 (22.2%) 3,288 (77.8%)

�P-values are from the chi-square test of descriptive variables between workers who received any type of telehealth and those who did not receive any telehealth fromMarch 2020
to October 2020. Missing or out-of-state values were excluded from chi-square tests.
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on women due to the closures of schools and daycare centers.36 This
may align with our finding of higher telehealth use among workers
with at least one dependent.

Previous studies have reported lower rates of telehealth use
among patients with limited English proficiency.13,14 Contrary to
these studies, we found higher telehealth use among workers who
had received interpreter services. Billing for interpreter services
may underestimate the number of workers with limited English
proficiency. However, health care and vocational providers in WA
are responsible for deciding whether an interpreter is needed and are
required to arrange and confirm all appointments for workers
covered under L&I who are in need of interpreter services.37 Thus,
it is possible that workers with interpreters in L&I may be more
familiar with navigating their health care system, compared to
patients in other health systems where interpreter services are
not as accessible.

Telehealth varied by injury characteristics. Telehealth was
more common among injuries that may require longer rehabilitation
(e.g., intracranial injuries, fractures, conditions involving sprains,
strains, tears, or multiple injuries), and its usage (particularly for
audio-video telehealth) was more common among workers with
more chronic injuries, suggesting that many audio-video telehealth
encounters were follow-up visits. Indeed, previous research has
found that telehealth usage among new patients is low, with one
study reporting that 16% of new patient encounters during the first
4months of COVID-19 were conducted with telehealth.3 While
current research supports the use of telehealth as a service delivery
model in a variety of settings applicable to injured workers (e.g.,
occupational therapy,38 rehabilitation for musculoskeletal condi-
tions,39 and traumatic brain injury40), further research is needed to
examine the impact of telehealth on medical utilization, worker
satisfaction, and return-to-work outcomes.
e254 � 202
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Consistent with previous studies, we found that telehealth
utilization varied by some geographic metrics of health care access,
such as rurality, poverty, and broadband Internet access.12–15 Prior
to COVID-19, telehealth had been viewed as a promising tool to
improve health care access and reduce health inequalities, espe-
cially for medically underserved populations. However, telehealth
requires adequate broadband access, which is often limited in rural
communities where around 33% of residents may lack access to
broadband Internet services that are required for audio-video tele-
health visits.41 Additionally, 24% of adults with annual household
incomes below $30,000 do not own a smartphone, 43% do not have
home broadband Internet services, and 41% do not have a computer,
which may affect access to telehealth.42 While the overall use of
telehealth was less common among workers in our study who lived
in rural counties or counties with the highest poverty and lowest
access to broadband Internet, we found that audio-video telehealth
was more commonly used among workers residing in disadvantaged
counties, compared to phone or e-visits. Higher use of audio-video
may reflect L&I’s payment policies, which highlight the importance
of a video connection in order to render appropriate health care
services to injured workers.30 Indeed, although phone visits may
improve health care access for residents without adequate broad-
band access or those who are inexperienced with audio-video
technology, phone visits may not be suitable for care that requires
physical assessments.33 Flexibility in where telehealth appoint-
ments can take place and increased access to telehealth infrastruc-
ture may mitigate disparities in broadband access and poverty. For
example, telehealth appointments could occur at the workplace,
where workers may have better access to Internet or computers;
however, this may be limited among workers who work in remote
settings, such as in agriculture where we found lower telehealth
usage compared to workers in other industries. Additionally,
2 American College of Occupational and Environmental Medicine
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concerns about workers’ privacy and confidentiality when tele-
health appointments are accepted in public spaces (eg, at work
or in crowded, shared housing) are important.

Strengths and Limitations
The present study adds to the sparse literature on telehealth

utilization in workers’ compensation. While many previous studies
examined telehealth within the first 3 or 4months of the pan
demic,3,9,29,31 we were able to assess telehealth usage in the later
months of the pandemic when stay-at-home orders were lifted and
in-person visits became more common. It will remain important to
continue assessing telehealth use by modality as telehealth coverage
and provider reimbursement policies change and as the COVID-19
prevalence decreases with increasing vaccination. For example, e-
visits comprised a small number of encounters in our data, which
may be related to its lower reimbursement rates compared with other
modalities.43

Several limitations exist. We identified telehealth-related
services using CPT codes, modifiers, and place of service codes in
workers’ compensation billing data. As such, we may have under-
estimated telehealth services where coding was inaccurate or
missing. In addition, workers may receive telehealth for health
care services not related to their work injury, and these encounters
would not be captured in our data, which could further underesti-
mate telehealth utilization. We used county-level measures as
proxies for worker-level SES and access to broadband Internet;
however, there can be wide variability in these metrics of access
within counties, which can contribute to inaccurate assessment of
access. Information on race and ethnicity was not available. Given
that systemic racism can create inequalities in access to care, with
previous studies highlighting differential telehealth utilization
rates by race and ethnicity,13–15 future research is needed to
understand the extent of differential telehealth utilization by race
and ethnicity among injured workers and its implications on
health outcomes.

While results indicate a higher average rate of telehealth bills
after implementation of L&I’s Temporary Telehealth Policy, our
sample size (ie, the number of post-policy monthly observations)
prohibited us from excluding the transitional period, which may be
important given the significant organizational and practice change
that is required to implement telehealth (eg, establishing technolog-
ical infrastructure and skills, redefining existing roles and respon-
sibilities, high implementation costs).44 Given that the change in
telehealth policy took place at the beginning of the COVID-19
pandemic, it is difficult to disentangle the effects of concurrent
policies and the events that contributed to higher telehealth uptake
(eg, travel restrictions, uncontrolled community transmission, short-
age of personal protective equipment). Future studies quantifying
the effects of telehealth expansion policies on access to care could
use a control group that was not subject to telehealth expansion
policies, which would help mitigate issues surrounding co-occur-
ring policies and events. As telehealth usage stabilizes over time, it
will be important to examine whether the increased use of telehealth
persists. Additionally, assessing whether satisfaction with telehealth
services varies by worker populations may provide insight on
factors that can affect telehealth utilization.

CONCLUSIONS
Telehealth use increased among injured workers during the

COVID-19 pandemic, with utilization remaining higher after the
onset of the pandemic, compared to pre-pandemic. Use of telehealth
varied across sociodemographic characteristics. Additional research
examining whether telehealth services can provide greater access to
care, reduce barriers to care, and improve health outcomes for
injured workers is needed.
� 2022 American College of Occupational and Environmental Medicin
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implementation of remote occupational rehabilitation services due to the
COVID-19 pandemic within a workers’ compensation context. J Occup
Rehabil. 2021;31:444–453.

11. Rothkin K. Workers’ compensation medical cost containment: a national
inventory [Workers Compensation Research Institute web site]. March 30,
2021. Available at: https://www.wcrinet.org/reports/workers-compensation-
medical-cost-containment-a-national-inventory-2021. Accessed December
30, 2021.

12. Park J, Erikson C, Han X, Iyer P. Are state telehealth policies associated with
the use of telehealth services among underserved populations? Health Aff
(Millwood). 2018;37:2060–2068.

13. Reed ME, Huang J, Graetz I, et al. Patient characteristics associated with
choosing a telemedicine visit vs office visit with the same primary care
clinicians. JAMA Netw Open. 2020;3:e205873–e1205873.

14. Rodriguez JA, Saadi A, Schwamm LH, Bates DW, Samal L. Disparities in
telehealth use among California patients with limited English proficiency.
Health Aff (Millwood). 2021;40:487–495.

15. Douglas MD, Xu J, Heggs A, Wrenn G, Mack DH, Rust G. Assessing
telemedicine utilization by using Medicaid claims data. Psychiatr Serv.
2017;68:173–178.

16. Cantor JH, McBain RK, Pera MF, Bravata DM, Whaley CM. Who is (and is
not) receiving telemedicine care during the COVID-19 pandemic. Am J Prev
Med. 2021;61:434–438.

17. Bosworth A, Ruhter J, Samson LW, et al. Medicare Beneficiary Use of
Telehealth Visits: Early Data from the Start of COVID-19 Pandemic..
Washington, DC: Office of the Assistant Secretary for Planning and Evalua-
tion, U.S. Department of Health and Human Services; 2020.

18. Demeke HB, Pao LZ, Clark H, et al. Telehealth practice among health centers
duringthe COVID-19 pandemic – United States, July11–17, 2020. MMWR
Morb Mortal Wkly Rep. 2020;69:1902–1905.

19. Nouri S, Khoong EC, Lyles CR, Karliner L. Addressing equity in telemedi-
cine for chronic disease management during the Covid-19 pandemic [NEJM
Catalyst web site]. May 4, 2020. Available at: https://catalyst.nejm.org/doi/
full/10.1056/CAT.20.0123. Accessed December 30, 2021.

20. Monitoring the Impact of COVID-19 on the Pharmaceutical Market [IQVIA
website]. October 1, 2021. Available at: https://www.iqvia.com/library/
white-papers/monitoring-the-impact-of-covid-19-on-the-pharmaceutical-
market-eu5. Accessed December 30, 2021.

21. Franklin GM,Mercier M, Mai J, et al. Brief report: Population-based reversal
of the adverse impact of opioids on disability in Washington State workers’
compensation. Am J Ind Med. 2019;62:168–174.

22. Medicare Telemedicine Health Care Provider Fact Sheet [Centers for Medi-
care & Medicaid Services web site]. March 17, 2020. Available at: https://
www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-
provider-fact-sheet. Accessed December 30, 2021.
e 255

tal Medicine. Unauthorized reproduction of this article is prohibited

https://www.healthaffairs.org/do/10.1377/hblog20200715.454789/full/
https://www.healthaffairs.org/do/10.1377/hblog20200715.454789/full/
https://www.healthaffairs.org/do/10.1377/hblog20200715.454789/full/
https://www.wcrinet.org/reports/workers-compensation-medical-cost-containment-a-national-inventory-2021
https://www.wcrinet.org/reports/workers-compensation-medical-cost-containment-a-national-inventory-2021
https://www.wcrinet.org/reports/workers-compensation-medical-cost-containment-a-national-inventory-2021
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0123
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0123
https://www.iqvia.com/library/white-papers/monitoring-the-impact-of-covid-19-on-the-pharmaceuticalmarket-eu5
https://www.iqvia.com/library/white-papers/monitoring-the-impact-of-covid-19-on-the-pharmaceuticalmarket-eu5
https://www.iqvia.com/library/white-papers/monitoring-the-impact-of-covid-19-on-the-pharmaceuticalmarket-eu5
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-careprovider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-careprovider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-careprovider-fact-sheet


Le et al JOEM � Volume 64, Number 4, April 2022

Cop
23. NCHS Urban-Rural Classification Scheme for Counties [Centers For Disease
Control and Prevention web site]. June 1, 2017. Available at: https://www.
cdc.gov/nchs/data_access/urban_rural.htm. Accessed December 30, 2021.

24. American Community Survey 5-Year data 2015–2019 [Census Bureau].
Suitland-Silver Hill, MD: U.S. Census Bureau; 2020.

25. Professional Services Fee Schedule - Local Code Fees by Specialty [Wash-
ington State Department of Labor & Industries web site]. 2019. Available at:
https://lni.wa.gov/patient-care/billing-payments/marfsdocs/2019/
2019FSLocalSp.pdf. Accessed December 30, 2021.

26. Koonin LM, Hoots B, Tsang CA, et al. Trends in the use of telehealth during
the emergence of the COVID-19 pandemic – United States, January–March
2020. MMWR Morb Mortal Wkly Rep. 2020;69:1595–1599.

27. Patel SY, Mehrotra A, Huskamp HA, Uscher-Pines L, Ganguli I, Barnett ML.
Trends in outpatient care delivery and telemedicine during the COVID-19
pandemic in the US. JAMA Intern Med. 2021;181:388–391.

28. Statewide COVID-19 information [Washington State Governor’s Office].
2020. Available at: https://www.governor.wa.gov/issues/issues/covid-19-
resources. Accessed December 30, 2021.

29. Alexander GC, Tajanlangit M, Heyward J, Mansour O, Qato DM, Stafford
RS. Use and content of primary care office-based vs telemedicine care visits
during the COVID-19 pandemic in the US. JAMA Netw Open. 2020;3:
e2021476–e12021476.

30. Temporary Telehealth Policy When the Worker’s Home is the Originating
Site [Washington State Department of Labor & Industries web site]. June 4,
2020. Available at: https://www.lni.wa.gov/patient-care/billing-payments/
marfsdocs/2019/UPDATE4172020TempTelehealthPolicy392020-
thru732020.pdf. Accessed December 30, 2021.

31. Darrat I, Tam S, Boulis M, Williams AM. Socioeconomic disparities in
patient use of telehealth during the coronavirus disease 2019 surge. JAMA
Otolaryngol Neck Surg. 2021;147:287–295.

32. Yuan N, Pevnick JM, Botting PG, et al. Patient use and clinical practice
patterns of remote cardiology clinic visits in the era of COVID-19. JAMA
Netw Open. 2021;4:e214157–e1214157.

33. Lam K, Lu AD, Shi Y, Covinsky KE. Assessing telemedicine unreadiness
among older adults in the United States during the COVID-19 pandemic.
JAMA Intern Med. 2020;180:1389–1391.
e256 � 202

yright © 2022 American College of Occupational and Environmen
34. Fischer SH, Ray KN, Mehrotra A, Bloom EL, Uscher-Pines L. Prevalence
and characteristics of telehealth utilization in the United States. JAMA Netw
Open. 2020;3:e2022302–e12022302.

35. Kontos E, Blake KD, Chou W-YS, Prestin A. Predictors of eHealth usage:
insights on the digital divide from the Health Information National Trends
Survey 2012. J Med Internet Res. 2014;16:e172.

36. Alon T, Doepke M, Olmstead-Rumsey J, Tertilt M. The impact of COVID-19
on gender equality [NBER web site]. April 2020. Available at: https://www.
nber.org/papers/w26947. Accessed December 30, 2021.

37. Interpreter Services [Washington State Department of Labor et al., 2021
Available at: https://www.lni.wa.gov/patient-care/treatingpatients/inter-
preter-services/. Accessed December 30, 2021.

38. Cason J. Telehealth: a rapidly developing service delivery model for occu-
pational therapy. Int J Telerehabil. 2014;6:29–35.

39. Cottrell MA, Galea OA, O’Leary SP, Hill AJ, Russell TG. Real-time tele-
rehabilitation for the treatment of musculoskeletal conditions is effective and
comparable to standard practice: a systematic review and meta-analysis. Clin
Rehabil. 2017;31:625–638.

40. Ownsworth T, Arnautovska U, Beadle E, Shum DHK, Moyle W. Efficacy of
telerehabilitation for adults with traumatic brain injury: a systematic review. J
Head Trauma Rehabil. 2018;33:E33–E46.

41. Hirko KA, Kerver JM, Ford S, et al. Telehealth in response to the COVID-19
pandemic: implications for rural health disparities. J Am Med Inform Assoc.
2020;27:1816–1818.

42. Vogels EA. Digital divide persists even as Americans with lower incomes
make gains in tech adoption [Pew Research Center web site]. June 22, 2021.
Available at: https://www.pewresearch.org/fact-tank/2021/06/22/digitaldi-
vide-persists-even-as-americans-with-lower-incomes-make-gains-in-techa-
doption/. Accessed December 30, 2021.

43. Woodall T, Ramage M, LaBruyere JT, McLean W, Tak CR. Telemedi-
cine services during COVID-19: considerations for medically under-
served populations. J Rural Health. 2021;37:231–234. doi: 10.1111/
jrh.12466.
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