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Abstract

Background: App-based drivers face work disruptions and infection risk during a
pandemic due to the nature of their work, interactions with the public, and lack of
workplace protections. Limited occupational health research has focused on their
experiences.

Methods: We surveyed 100 app-based drivers in Seattle, WA to assess risk per-
ceptions, supports, and controls received from the company that employs them,
sources of trust, stress, job satisfaction, COVID-19 infection status, and how the
pandemic had changed their work hours. Data were summarized descriptively and
with simple regression models. We complemented this with qualitative interviews to
better understand controls and policies enacted during COVID-19, and barriers and
facilitators to their implementation.

Results: Drivers expressed very high levels of concern for exposure and infection
(86%-97% were “very concerned” for all scenarios). Only 31% of drivers reported
receiving an appropriate mask from the company for which they drive. Stress
(assessed via PSS-4) was significantly higher in drivers who reported having had
COVID-19, and also significantly higher in respondents with lower reported job
satisfaction. Informants frequently identified supports such as unemployment ben-
efits and peer outreach among the driver community as ways to ensure that drivers
could access available benefits during COVID-19.

Conclusions: App-based drivers received few protections from the company that
employed them, and had high fear of exposure and infection at work. There is
increased need for health-supportive policies and protections for app-based drivers.
The most effective occupational and public health regulations would cover

employees who may not have a traditional employer-employee relationship.
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1 | BACKGROUND

The COVID-19 pandemic has had a profound impact on workers, with
the majority facing either increased risk of exposure to the SARS-CoV-2
virus, or increased stresses due to job displacement or insecurity as they
are unable to do their job from home. App-based drivers, who provide
delivery or transportation services in a personal vehicle arranged through
a company's online application, represent a workforce that faces unique
and compounding risks during a pandemic. Their economic livelihood
depends on their ability to continue driving and a demand for their ser-
vices, but their classification as independent contractors under labor
standards may give them decreased access to workplace benefits and
other regulatory protections (e.g., unemployment insurance, paid sick
leave, workers compensation).> While the Federal CARES Act did provide
unemployment insurance for contingent workers, accessing these funds
often proved challenging, and the program is not expected to continue in
perpetuity.>* The nature of app-based driving also presented increased
opportunity for COVID-19 transmission between drivers, passengers, and
community members, as many individuals were occupying the same
enclosed space over the course of a shift and sharing air, which is the
primary route through which SARS-CoV-2 spreads.”®

Despite the prevalence of app-based drivers across the United
States, limited public health research studies have looked at the experi-
ences of these workers, and how their work affects their health, parti-
cularly during the COVID-19 pandemic. However, a study commissioned
by the San Francisco Local Agency Formation Commission surveyed over
600 on-demand food delivery and ride-hailing workers in San Francisco
to investigate how the COVID-19 pandemic has economically affected
this workforce, finding that this is a highly diverse workforce that was
struggling financially, with the COVID-19 pandemic increasing financial
insecurity as the demand for their services decreased early in the
pandemic.” The drivers also reported receiving limited support during the
pandemic both from the company they work for and from public policies;
few drivers reported receiving training from the company they work for
on how to protect themselves during the pandemic.

As app-based drivers are not formally counted as workers by the
Bureau of Labor Statistics, some drivers drive for multiple companies,
and hours worked can be highly variable, it is challenging to know
how many app-based drivers are active drivers in the United States
and how this might have changed during the pandemic. Estimates
from the two primary companies (Uber and Lyft) put the total number
between 1 and 2 million at the end of 2020.2 In Seattle, Washington,
app-based drivers are represented by a worker organization affiliated
with Teamsters Local 117. As such, these drivers have had access to
additional resources through this union to help them navigate the
pandemic, and the union has helped to secure additional protections
for app-based drivers operating in Seattle, including minimum pay
mandates (ensuring they earn the city's minimum wage of $16.69/h),
pay for time spent between rides, access to an independent Driver
Resolution Center, and other worker-protective actions such as ha-
zard pay for food delivery drivers.”*° During the COVID-19 pan-
demic, both Uber and Lyft enacted paid sick leave for drivers infected
with COVID-19 but the amount drivers received and the ease drivers

had in accessing it varied between drivers, and was influenced on
hours driven, documentation, and municipal-specific regulations.*
Companies also had other COVID-19 specific protections such as
providing training or information on mitigating COVID-19 hazards,
and getting personal protective equipment (PPE) to drivers (either for
free or at cost). Before the pandemic, the independent contractor
classification of drivers meant drivers would not be eligible for paid
sick or vacation leave, employer-subsidized health care, or a guar-
anteed minimum hourly wage from the company they drive for, un-
less municipal-specific regulations had been established, as in Seattle.
In result, the experiences of union-affiliated drivers in the greater
Seattle area may represent a best-case scenario relative to drivers in
many other parts of the country, where they lack union supports and
municipal-specific protective policies.

Here, we utilized a mixed-methods study design to descriptively
characterize the experience of Seattle app-based drivers during the
COVID-19 pandemic, and to explore existing and potential oppor-
tunities to reduce SARS-CoV-2 exposure. We characterized the pri-
mary outcomes of perceived stress, job satisfaction, and self-reported
COVID-19 status in 100 app-based drivers affiliated with Teamsters
Local 117 (Seattle, WA) using a telephone survey. Additional ques-
tions explored what their exposure and health risk perceptions were,
health protective behaviors they had taken while driving, supports
they had received from the company they work for, who they trusted
to make decisions and recommendations. This survey was com-
plemented with semistructured interviews with Teamster 117 lea-
dership and drivers to better understand what types of controls were
implemented and needed by drivers to protect them and their com-
munities from exposure to SARS-CoV-2, which was hypothesized to
have a positive impact on stress and feelings of job satisfaction. This
study is important for understanding the experiences faced by an
underserved yet essential occupational population, particularly as
jurisdictions look to pass policies and regulations that either increase
or decrease job-related protections for app-based drivers, such as
California's Proposition 22, which by state vote classified app-based
drivers as independent contractors (rather than employees of ride
share companies), absolving rideshare companies of providing any
state mandated benefits.'? Moreover, this study further explores the
experiences of workers during this public health emergency, which
has brought to light many ways in which worker health and public
health are integrated

2 | METHODS

Researchers collaborated with Teamsters Local 117 who represent
thousands of app-based drivers in Seattle, WA, on this mixed-
methods study featuring a cross-sectional survey and qualitative in-
terviews. The mixed-methods design allowed us to assess our pri-
mary outcomes using a cross-sectional survey, and collecting more
in-depth information about how to improve outcomes for this po-
pulation utilizing the qualitative interviews. The University of
Washington Human Subjects Division determined this project to be
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exempt from review as no identifying information was being col-

lected by researchers.

2.1 | Survey development and metrics

Working with union and driver representatives, we developed a
survey that adapted questions from previously validated scales and
included new questions developed specifically for this population and
the COVID-19 pandemic. The wording of many questions was
adapted to increase clarity for app-based drivers, and at the advice of
our community partners, responses for most measures were simpli-
fied from a five- or six-point Likert scale (e.g., scored 1, 2, 3,4, 5) to a
three-point Likert scale (e.g., scored 1, 3, 5) to streamline data col-
lection and increase comprehension during the telephone-based
survey. The survey was pilot-tested with four app-based drivers and
two union representatives, and the survey was revised based on their
feedback. The full survey took about 10 min to administer over the
phone.

Four community liaisons (active app-based drivers who liaise
between the union and other drivers) administered the survey over
the phone to a total of 100 active app-based drivers identified by the
union utilizing a convenience sampling approach. Before adminis-
tering the survey, the community liaisons met with the research team
to talk through all questions on the survey and receive training on
how to consistently administer the survey. The survey was adminis-
tered between August 11, 2020 and September 7, 2020.

Three primary outcomes were collected from the survey: per-
ceived stress, job satisfaction, and self-reported COVID-19 infection
status. Perceived stress was measured using the four-point perceived
stress scale (PSS-4)'° but instead using the 5-point response scale of
Never, Almost Never, Sometimes, Fairly Often, Very Often, we used
a 3-point response scale of Rarely, Sometimes, and Often. After
scoring each measure based on established PSS-4 scoring guidance,
the four scores were summed, with higher scores indicating more
stress. In a review of six studies utilizing a PSS-4, Cronbach's a ranged
from .60 to .82. We calculated a = .65 in our sample indicating a lower
test reliability.**

The five job satisfaction questions on our survey were inspired
by the 36 question Spector Job Satisfaction Scale (JSS).*®
Respondents were asked whether or not they agree with a statement
about their job using a three-point agreement scale (Agree, Neither
Agree or Disagree, and Disagree). The five scores were averaged to
create a composite job satisfaction score, with higher scores in-
dicating more job satisfaction across the metrics. Recognizing the
reduced access to COVID-19 testing early in the pandemic and
among our community of interest, to assess COVID-19 infection we
asked respondents if at any time since March 1, 2020 they thought
they had COVID-19 which we used as our primary measure for
COVID-19 infection.

The survey also included two scales assessing psychometric
judgments of how concerned drivers were about five scenarios re-

lated to COVID-19 exposures in their vehicles and six scenarios

related to infection with COVID-19, including physical health and
economic health outcomes. For both sets of questions, respondents
answered as “very concerned,” “somewhat concerned,” or “not at all
concerned.” Both scales were averaged separately to create two
composite scores related to exposure and health outcomes, with
higher scores indicating greater concern about exposure to
COVID-19 when driving their vehicle, or the effects related to in-
fection with COVID-19. A third set of questions asked drivers to
either agree or disagree with six statements, to assess which in-
dividuals and entities they trust to provide accurate and truthful in-
formation during the COVID-19 pandemic to keep them safe at work.
Drivers also indicated how frequently they undertook six health-
protective behaviors that at the time of the survey were believed to
reduce exposure to SARS-CoV-2 while driving their vehicle, and in-
dicated which exposure controls the company they work for provided
them during the pandemic. The full survey instrument can be found in
Supporting Information Material 1.

Demographic measures (age, race, ethnicity, and gender) were
also collected, along with measures asking about their current work
(driving passengers or for delivery, both, or none), current hours
worked, hours worked before the pandemic, and the number of years

they have worked as a driver.

2.2 | Survey data analysis

Raw survey data were downloaded from REDCap. We first con-
ducted descriptive analyses on the 100 respondents who completed
the survey. Linear regression analyses were used to assess associa-
tions between our primary outcomes of job satisfaction, self-reported
COVID-19 status, and stress controlling for age, current hours driv-
ing, change in hours driving, and years working as a driver. These
covariates were selected based on a review of the literature that
indicated these items were associated with stress or job satisfaction
in other occupational studies.*®?° Plots of means and confidence
intervals were used to illustrate notable bivariate results. All analysis
was conducted in Stata 16, plots were generated using R
Studio 1.2.5.

2.3 | Qualitative methods

We conducted six semistructured interviews with eight Teamster
117 organizers and community liaisons who fit our a priori defined
inclusion criteria’: Knowledge of relationships between app-based
drivers and the companies that employ them?; Knowledge of driver
safety measures implemented before and during COVID-19°; Insight
into app-based driver concerns and risk-related behaviors. Our first
informants were recruited from our union contacts, and subsequent
informants were recruited using a snowball sampling approach, with
new informants identified by prior informants. Informants were asked
to identify administrative controls, engineering controls, and PPE

used to promote health and safety of app-based drivers, as well as
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the public they serve, during the COVID-19 pandemic. Additionally,
interviews explored barriers and facilitators to implementing
these workplace controls. The study team worked with Teamsters
117 organizers to identify prospective interviewees. Interviews were
conducted over video conferencing using a Zoom Video Commu-
nications product, and with participant consent, recorded and pro-
fessionally transcribed.

The study team employed a combination of deductive and in-
ductive approaches to analysis. First, we developed codes inspired by
the National Institute for Occupational Safety and Health's (NIOSH)
hierarchy of controls?® focusing on engineering controls, adminis-
trative controls, and PPE, as well as barriers and facilitators to their
implementation. Following a data familiarization process where two
members of the study team (LM and MA) each read and reread all
interview transcripts, subcodes were developed to capture emergent
themes within these codes. Codes and their definitions, along with
examples of when to apply, were memorialized into a codebook. The
same two members of the study team each independently applied
the codebook to two interview transcripts using NVivo qualitative
data analysis software. They then met to compare code application,
adjudicate any discrepancies, and clarify code definitions. Following
resultant codebook updates, they each independently coded the re-
mainder of the transcripts, and met to compare code application and
adjudicate discrepancies. Coded text was then reread and synthe-
sized to summarize key themes, with supporting rich description and
counterpoints, within each of the codes. To assess qualitative con-
firmability, memos were cross-referenced against the original tran-
scripts to ensure interpretation was supported by the original data.??

3 | RESULTS

Demographics and background information from the survey respondents
are presented in Table 1. Respondents were predominantly male (97%),
identified as Black or African (84%), and were under the age of 55 (87%).
A total of 30% of respondents believed they had been infected with
COVID-19 at some point before taking the survey. The pandemic
brought changes in hours worked, with only two respondents reporting
an increase in hours driven during the pandemic, 25 drivers reporting no
change in hours, and 73 drivers reporting a decrease in hours driven due
to the pandemic, including 42 respondents who reported they were no
longer working as a driver due to the pandemic.

Findings from the psychometric judgment scales are presented in
Table 2. Overall, drivers expressed very high levels of concern about
all five exposure scenarios (89%-90% were “very concerned,” for all
scenarios) and all six infection scenarios (86%-97% were “very con-
cerned,” for all scenarios). Table 2 also presents the COVID-19 pro-
tections and controls that drivers reported receiving from the
company that employs them, and their sources of knowledge and
trust. Only 31% of drivers reported receiving any mask (cloth, sur-
gical, or more protective) from the company that employs them, and a
similar percentage reported receiving hand sanitizer from their

company. Those who had received a mask or hand sanitizer indicated

TABLE 1 Participant demographics and background information
N (%) Mean (SD)
Age
18-34 23 (23%)
35-54 64 (64%)
55-64 6 (6%)
65+ 2 (2%)
Prefer not to answer or missing 5 (5%)
Race
White 4 (4%)
Black or African 84 (84%)
Asian 8 (8%)
Middle Eastern/North African 2 (2%)
Prefer not to answer 2 (2%)
Gender
Male 97 (97%)
Female 3 (3%)
Hours currently driving each week
| am not working as a driver currently 42 (42%)
0-20h 6 (6%)
20-40h 27 (27%)
More than 40 h 25 (25%)
Hours driving each week before pandemic
0-20h 0 (0%)
20-40h 13 (13%)
More than 40 h 87 (87%)
Years working as a driver 3.90 (1.7)
At any time, have you felt you might have had
COVID-19?
No 61 (61%)
Yes 30 (30%)
| am not sure 8 (8%)
Prefer not to answer 1 (1%)
Current work
| am driving passengers 30 (30%)
| am doing delivery driving 5 (5%)
| am both driving passengers and delivery 25 (25%)
driving
| am not driving at this time 40 (40%)
Perceived Stress Scale (0-16 score) 9.2 (3.7)

that the amount supplied was insufficient. Despite this, most drivers
responded that they always wore masks and sanitized their hands
when working. The majority of respondents reported receiving

health-related information (82%) or exposure-related information
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TABLE 2 Determinants of risk

perceptions
On the job risk perception (Scale 1-5, overall average)

How concerned are you about...
Exposure due to lack of cleanliness?
Exposure due to passenger sneezes?
Exposure due to surfaces?
Exposure due to lack of PPE?
Exposure due to lack of handwashing?

Number of respondents who were “very concerned” about the
following determinants of COVID-related stress...

Contracting Covid-19 at work

Infecting my family members

Infecting my passengers

Not being able to work if | got sick

Having fewer passengers

Challenges in juggling work and family due to COVID
Health perceptions

Number of respondents who were “very concerned” about COVID
exposure in the following scenarios...

General cleanliness of the vehicle | drive for work

People sneezing, coughing, spitting in my vehicle

Touching dirty door handles or other surfaces in my vehicle
Access to PPE while working

Access to handwashing facilities

Sources of Trust and Knowledge (disagree,1 undecided,’ agree5)—
total average

Number of respondents who agree that....

| know enough about coronavirus to make decisions about my safety
at work.

Scientists know enough about coronavirus to make
recommendations about my safety at work.

The company | work for knows enough about coronavirus to make
decisions about my safety at work.

The government knows enough about coronavirus to make
recommendations to keep me safe at work.

| trust the company | work for to keep me safe at work during the
coronavirus pandemic.

| trust the passengers to help keep me safe at work.
Job Satisfaction (disagree, undecided,® agree)—total average
Number of respondents who agree that....

| am paid a fair amount for my work.

| like my work.

The work | do is appreciated by the community.

| am proud of the work | do.

945
Wi LEY—‘—

N (%)

97 (97%)
95 (95%)
86 (86%)
97 (97%)
93 (93%)
93 (93%)

89 (89%)
90 (90%)
90 (90%)
89 (89%)
89 (89%)

78 (78%)

64 (64%)

38 (38%)

57 (57%)

13 (13%)

7 (7%)

2 (2%)

65 (65%)
76 (76%)
88 (88%)

Mean (SD)
4.79 (0.52)

4.79 (0.74)
4.79 (0.79)
4.84 (0.62)

4.77 (0.81)
4.77 (0.81)

3.13 (1.01)

3.08 (.49)

(Continues)
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My pay has kept up with the cost of living.

Health Protective Behaviors (Scale 1-5)—total average

How frequently have you...

Hand wash or sanitizer after interacting with a passenger?

Worn a cloth or paper face covering?
Worn an N95 or KN95 mask at work?
Worn gloves at work?

Disinfected your work area?

Worn a face shield?

Workplace Controls—Total # of “Yes” (out of 9)

Number of respondents who reported that at any time during the

Provided cloth or paper masks?

Provided KN95 or N95 masks?

Provided any type of masks for passengers?
Provided a face shield?

Provided hand sanitizer for you?

Provided hand sanitizer for passengers?

Provided disinfectant supplies?

Provided health information about the coronavirus?

Provided exposure information about the coronavirus?

N (%) Mean (SD)

2 (2%)
3.64 (.61)
4.81 (.77)
4.84 (.71)
2.66 (1.69)
3.00 (1.54)
4.64 (.93)
1.71 (1.42)
2.51(1.62)

31 (31%)

9 (9%)

8 (8%)

0

30 (30%)

1 (1%)

17 (17%)

82 (82%)

69 (69%)

(69%) from the company they worked for, but most respondents did
not agree that the company they worked for had the knowledge to
keep drivers safe during a pandemic (38% agreed), nor did
respondents trust the company to keep them safe during a pandemic
(13% trusted the company to do this).

Utilizing linear regression models, we investigated the relationship
between stress, job satisfaction, and COVID-19 infection status in this
population (Table 3). Comparing measures of job satisfaction and stress, a
one-point increase in reported job satisfaction was associated with a
1.83-point decrease, on average, in perceived stress (95% Cl: -3.46,
-0.20) when controlling for COVID-19 infection status, driver age, years
driving, current hours driven in a week, and change in driving hours during
the pandemic. Self-reported infection with COVID-19 was also sig-
nificantly associated with PSS-4 score in this model, with respondents
reporting a COVID-19 infection having a PSS-4 score 2.08 points higher,
on average (95% Cl: 0.22, 3.93) compared to drivers who did not report a
COVID-19 infection at a time before the survey (see also Figure 1).

We conducted a total of six interviews with eight key informants,
including two group interviews. Key informants included two union
representatives and six driver liaisons. To better understand how dri-
vers were protected from exposure to SARS-CoV-2, informants were
asked about administrative and engineering controls employed during
the initial phases of the pandemic, as well as barriers and facilitators to

their implementation. Administrative controls represented the majority

TABLE 3 Determinants of stress in app-based drivers
Coef. (SE) 95% Cl
Job satisfaction -1.83 (0.82)* -3.46, -0.20

COVID-19 status (Ref: No

COVID-19)
Yes, COVID-19 2.08 (0.93)" 0.22, 3.93
Don't know 1.34 (1.46) -1.57,4.25
Age -0.31 (0.51) -1.32,0.71
Years driving -0.07 (0.26) -0.60, 0.45
Current hours driving (Ref: 0 h/week)
1-20 2.35(2.31) -2.24, 6.96
21-40 7.17 (4.34) -1.48, 15.81
40+ 8.35(5.1¢) -1.93, 18.64
Change in hours driven (REF: No
change)
Increase in hours worked -2.50 (3.73) -9.93,4.94
1-20 h decrease 1.95 (2.73) -3.50, 7.40
21-40 h decrease 5.37 (4.94) -4.49, 15.22
40+ h decrease 9.31 (5.16) -0.97, 19.59

*p < .05.
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of controls discussed. While only one informant described engineering
controls, most emphasized the importance of PPE and culturally

appropriate dissemination strategies (Table 4).

3.1 | Barriers to control implementation

Informants discussed the added financial burden of procuring adequate
PPE and an overall lack of income due to reduced ridership in the pan-
demic, which were compounded by challenges in accessing unemploy-
ment. An informant noted difficulties obtaining partitions for vehicles due
to high costs and lack of compensation. As one informant shared, “And
then every person in your vehicle, you have to sanitize your vehicle. And

then we buy all those equipment. So that's the thing and my issue

10.30 10.20
10+
: 8.56

Mean PSS-4 Score

No Yzles Do Nolt Know

COVID-19 Status
FIGURE 1 Perceived Stress Score by self-reported COVID status.
The white point on each bar denotes the mean PSS-4 score by

COVID-19 status, and the black bars denote the upper and lower
95% confidence interval of the mean

TABLE 4 Workplace controls implemented in response to COVID-19

Control type COVID-19 controls implemented

Administrative

INDUSTRIAL MEDICINE]

personally... But for now, | just continue buying from my own pocket.”
Informants also emphasized the difficulty full time drivers face in making
ends meet, paying bills, and supporting family at home. One informant
described how drivers already exist on a financial “knife's edge” and how
the uncertainty and depleted ridership in the pandemic have created an
even more untenable financial situation for drivers.

Informants discussed insufficiencies of, or skepticism around,
government, employer, and union support. For instance, informants dis-
cussed a lack of information being provided by apps and the government
about financial support, training, and access to PPE. Two informants
talked extensively about inadequacies in the unemployment process, with
one noting that drivers had to wait up to 6 months to receive un-
employment benefits at the level they applied for. Additionally, two in-
formants discussed skepticism around union support, with one informant
mentioning that union distrust was influenced by company scare tactics.

Informants also discussed particular challenges in accessing data
from ride-share companies about who and where other drivers are,
making it more difficult to build community among drivers and
coordinate efforts to promote safety. One such informant talked
about the isolation and loneliness within the driver community which
has been amplified by an inability to connect driver groups, stating:
“Well, one of the biggest things, | think is just not being able to talk
with other drivers that you just don't happen to see. And in this line
of work, you're very insular. | mean, I'm in my own little universe... so
finding a way to bridge that gap has been the biggest challenge.”

Informants addressed an overall lack of empowerment in the driver
community, driver mistreatment, and “exploitation,” including through
their company's deactivation policies and unfair wages. Additionally, poor
treatment of drivers was reported as common due to a lack of under-
standing among passengers about what drivers go through. One in-
formant discussed pressure put on drivers to enforce passenger mask use

which could lead to passenger retribution against drivers through false

e Union support to drivers to access unemployment benefits and other government resources, including the development of a step-

by-step guide for drivers to provide one-on-one technical assistance in different languages.

° Use of driver outreach field workers to provide one-on-one technical assistance in different languages, and phone-based
outreach to provide public health guidance regarding the pandemic.

° Sharing information through online meetings and while distributing cleaning supplies.

e Union-led policy advocacy or organizing in support of worker protections like sick leave, higher wages, and protection from unfair

deactivation

¢ Information and resources shared through driver leaders, with cascading effects through the driver network

Engineering e Installation of dash cams in vehicles to protect drivers against potential deactivation from false claims by passengers
e Mask enforcement programs implemented by apps to make it easier for passengers and drivers to prove they are wearing masks,
involving passengers taking “selfies” wearing a mask before getting into the vehicle and confirming that drivers are wearing
masks
PPE ¢ Driver purchasing of PPE and cleaning supplies, including face masks, gloves, and sanitizing products, out of pocket

o Distribution of PPE at culturally appropriate staging locations, including lots, airports, and mosques, with driver leaders taking an

active role in collection and distribution
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claims of harassment. This same informant mentioned xenophobia po-
tentially playing a role in passenger mistreatment. Another informant
discussed their perceptions of drivers as an unprotected class of workers,

many of whom are also from marginalized and vulnerable populations.

3.2 | Facilitators

A majority of informants identified forms of social cohesion as a solution
to the challenges of app-based driving in a pandemic. One informant
noted that one-on-one communication with a trusted peer is the “most
valuable communication mechanism” and provides drivers an opportunity
to unite over efforts to improve working conditions. Another informant
described driver leader meetings that provide a space for drivers to dis-
cuss strategies for meeting driver needs. Informants discussed the im-
portance of collaboration among driver leaders and Teamsters to organize
and advocate for driver rights to local political leaders, help organize
resources, and provide legal and communication support. As one shared,
“The unity we want motivated us to show support for our fellow drivers.
Then they know, if we are united, we can achieve a lot. We would be
looking after each other.” Teamsters also provided a platform for drivers
to speak directly to municipal policymakers with the power to create
better working conditions.

4 | DISCUSSION

This is one of few studies to investigate workplace health and safety
of app-based drivers, and the first of our knowledge to characterize
how the COVID-19 pandemic has affected this worker population.
Given that app-based drivers are part of a labor model that is in-
creasing in the United States but is weakly regulated, this study is an
important step toward characterizing the concerns and needs of
these workers. The findings presented here could inform policies and
practices that can protect these workers and reduce concerns related
to COVID-19 or other infectious diseases going forward.

Findings indicate that this is a worker population with high levels of
concerns around exposure to COVID-19, and the health and economic
effects associated with the virus. As they indicated in interviews, workers
experienced untenable financial situations early in the pandemic due to
decreases in ridership, out-of-pocket PPE and sanitation costs, and diffi-
culties accessing unemployment. These concerns may have been
exacerbated by the lack of protective controls provided by the company
that employed them, changes in hours or the ability to work during the
pandemic, and self-reported pay, which did not keep up with the cost of
living. The lack of power these drivers had at work due to their low pay,
minority status, and lack of a traditional employee-employer relationship
(a relationship that may carry benefits and be subject to state and federal
occupational safety and health regulations) may also have increased
feelings of concern and fear around COVID-19, and influenced the dis-
trust drivers tended to express in the company they drove for. Despite
the above, drivers tended to take pride in their work, like their job, and

recognize the importance of their work in society.

Thirty-percent of respondents reported they thought they had
COVID-19 at some point, though we were not able to confirm infection
or assess whether or not the probable COVID-19 cases originated in their
vehicle. This is similar to the percent of app-based drivers in New York
City that reported that they or a family member had been infected with
COVID-19 (38%).%° Washington State Department of Labor & Industries
(L&I) published a report looking at confirmed COVID-19 cases in
Washington by industry for the time period January 2020-June 2020,
which overlaps with the time period covered in our survey.’* L&l
reported that the transportation and warehousing industry had a poly-
merase chain reaction (PCR)-positivity rate of 52.4 per 100,000 workers
(0.05%), which is much lower than the cumulative incidence self-reported
by the app-based drivers in our survey, though the L&l report only counts
Department of Health confirmed cases (indicated by a positive PCR test)
for which industry is known, while our survey relies on self-reported
presumption of infection. On the closing date of our survey (September 7,
2020) there had been a total of 20,417 PCR-confirmed COVID-19 cases
in King County, which is equivalent to nearly 1% of residents. Based on
these measures, it seems likely that the rate of COVID-19 in app-based
drivers in King County was elevated above the community and industry-
specific rate. This finding also points to the need for increased surveil-
lance in occupational populations and the use of more refined and
standardized measures to quantify the burden of both exposure and
infection in occupational populations.”

It is important to understand the burden of COVID-19 infection in
app-based drivers because as a working population without a traditional
employer-employee relationship, this could mean that these drivers had
decreased access to paid sick leave, medical benefits, and the worker's
compensation system, as compared to those with traditional
employer-employee relationships. The lack of these safety nets and
benefits may have increased the likelihood that a driver, if they were
driving at all, may have practiced “presenteeism” by going to work even
when they were ill, as staying home could have come at economic cost.
As app-based drivers share air with members of the public in indoor close
quarters, often for sustained periods of time, the health of app-based
drivers is linked to the health of the community, and reducing the burden
of infectious disease in these essential workers would help to decrease
community transmission, and therefore should be an important priority
for public health.? However, our qualitative findings indicate that few
controls were implemented by the company's drivers work for, under-
scoring the relative lower priority of driver health and safety among
employers.

Understanding which exposure controls were available to drivers,
and the barriers and facilitators to enacting more protective controls is
very important to decreasing SARS-CoV-2 in this population, leading to a
decreased risk of COVID-19 infection while driving, which can positively
influence feelings of perceived stress and job satisfaction, as supported by
our regression analyses. These qualitative findings help enable us to act
on the findings from the survey, and prioritize potential interventions.
Based on our modified perceived stress scale, drivers indicated they were
experiencing stress, with more than half of respondents (58%) indicating
they felt unable to control the important things in life “often,” and 42% of
respondents reporting that they “often” felt difficulties were piling up so
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high that they could not overcome them. The COVID-19 pandemic has
exacerbated many stressors, including worry about one's own health and
the health of family members, social isolation, financial insecurity, and
resource scarcity, all which were found to be independently related to
psychological distress and depressive symptoms in a survey of North
Americans during the pandemic, and were increased in those with a lower
income and experiencing additional stresses related to the sociocultural
and socioeconomic implications of the pandemic.?” Even outside of a
pandemic, stress and work have a complex relationship, with work factors

such as pay, job demands, and job control contributing to stress,*’ 182827

but stress also influencing aspects such as job satisfaction.? 292 We
saw a significant association between job satisfaction and PSS-4, as well
as COVID-19 infection status and PSS-4. However, the cross-sectional
design of our study impedes determination of the directionality of these
associations. Regardless, workplaces taking steps to decrease employee
stress, improve employee job satisfaction, and protect workers from
infectious disease would decrease the burden of chronic disease
outcomes and mental health outcomes in their employees, and decrease
associated healthcare costs.?%233334

As this is the first work to characterize stress in app-based drivers,
the COVID-19 pandemic likely influenced stress levels in all people, there
is limited occupational health literature utilizing the PSS-4, and the re-
sponse scale we used with the PSS-4 was modified for our population, it
is challenging to compare the PSS-4 scores in the app-based drivers to
other occupational cohorts, both before and during the pandemic.
A study of healthcare workers in New York City undertaken during the
COVID-19 pandemic found PSS-4 scores lower than the app-based dri-
vers at baseline (5.3+3.1)*
Hong Kong administered in July 2020 had PSS-4 scores higher than the
app-based drivers (10.67 + 3.24).%° Population norms for the PSS-4 have
not been updated in the United States since 1983, when the overall mean
PSS-4 in males was 4.2 + 2.8, with higher PSS-4 scores in individuals that
were female, younger, lower income, non-White, and with lower edu-
cational attainment.®” Updated PSS-4 norms in the UK pre-COVID re-
ported a mean PSS-4 score of 5.56 +3.04 in males.® We hypothesize

and a study of migrant Filipino workers in

that the app-based drivers have PSS-4 scores above the population
norms, though additional work to characterize PSS-4 scores in worker
populations, both during and after COVID-19, is needed.

Uber administered a user experience survey in October 2020 to
which nearly 100,000 drivers across the United States responded.®”
Like in our survey, there were high levels of worry around finances
(65% of respondents), physical health (41%), health of family/friends
due to the COVID-19 pandemic (40%), and mental health (31%).
Forty percent of respondents said that Uber had only done “OK” or
“Poor” in protecting the health and well-being of drivers during
COVID-19. In the survey, Uber outlined some of their COVID-19-
specific programs, and while 70% of respondents recognized that
Uber is requiring riders to wear masks, less than half of respondents
(49%) were aware that Uber was distributing cleaning supplies and
PPE. All other listed COVID-19 services were fairly unknown to
drivers—only 23% of respondents were aware of COVID-19 financial
assistance available from Uber, and only 13% of respondents were

aware of Uber-provided access to telemedicine. Ten percent of

respondents were unaware of any COVID-19 programs offered by
Uber, pointing to a need for increased communication between the
company and the drivers, and high levels of worry about economic
and health outcomes in drivers, themes which were also apparent in
our survey.

Limitations of this study must be noted. Results from this study
may or may not be generalizable outside of the sampled population, as
drivers were identified from their union affiliation and overwhelmingly
identified as male and Black or African. App-based drivers who
voluntarily align with a union may have different concerns, needs, and
risk perceptions than those who do not align with a union. However,
working with the union allowed us access to a worker population that
would otherwise have been challenging to reach. Our survey employed
a convenience sample, which allowed us to collect ample data in a
relatively short amount of time and gave flexibility for the community
liaisons in finding willing participants. However, this type of sampling
can also induce sampling bias, decreasing the generalizability of these
findings. Moreover, our mixed methods design provided context-rich
information about the study setting, which may promote determina-
tions of transferability to other communities. Subsequent work should
strive to reach drivers who are not affiliated with the union and include
drivers with similar duties who do not rely on apps (such as taxi drivers
or chauffeurs) to not only decrease the homogeneity of the re-
spondents and increase the external validity of the findings but also
understand how the experiences, needs, and barriers of app-based
drivers differ from those of other drivers. Similarly, conducting inter-
views with appropriate representatives of the companies that employ
app-based drivers would enable us to understand their perception of
supports provided by the company during this time, and barriers there
may be to enacting additional supports.

In many of our measures there was a lack of variability, making it
difficult to do more involved statistical analysis of these data. This
could be due to the relatively homogenous nature of the survey re-
spondents, and to three-point response scales used in this study,
which inherently reduced variability compared to five- to seven-point
response scales. However, the lack of variability may also be a true
representation of high levels of concerns around exposures and
health in this population, and the lack of employer-provided pro-
tections and supports. The survey was purposively designed to be
accessible to the population of interest, and the simplified answer
scales were a deliberate choice to ensure accessibility and ease of
response. As drivers surveyed other drivers, trust would be increased.

This survey was developed in May 2020 and distributed in
August-September 2020, and as such the survey reflects under-
standing of COVID-19 exposure and transmission at the time of
survey development. At that time in the COVID-19 pandemic there
was still an emphasis on fomite transmission and control through
cleaning, so many questions were around cleaning and disinfection,
and questions were not asked about things like the use of ventilation
in the vehicle, which is now known to be an important COVID-19
control. However, vehicle hygiene is also important for other
infectious diseases that circulate, so having access to cleaning sup-
plies and hand sanitizer for both driver and passenger use remains an
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important control for general public health, even if it represents a
negligible route of transmission for COVID-19.

Our qualitative analyses are limited by a small sample size, resulting
from a small sampling frame and occupational-based inclusion criteria
focused on a population without workplace access to or need for offices
or computers. While the themes summarized herein offer context-rich
information, additional research is necessary to ensure credibility and
promote transferability. Also due to the fact that most interviewees did
not work in an office or on a computer, providing written summaries of
interview interpretation for participant validation (i.e., member checking)
was determined not to be feasible. However, two union organizers, who
also participated in interviews, reviewed final analysis memos to ensure
they were grounded in practical realities. Moreover, the study team cross-
checked analysis memos against qualitative data to ensure confirmability
of findings.

Despite these limitations, the novelty and importance of this
study for public health must be emphasized. This is one of few stu-
dies that has characterized the health, safety and risk perceptions of
app-based drivers—a vulnerable worker population consisting of a
high population of immigrant and refugee workers. This study was
done in partnership with drivers and we sought input from them at all
steps of study design and survey delivery to ensure it was appro-
priate, applicable, and accessible. The mixed methods design we
utilized added depth to the quantitative data to better understand
the concerns of these workers, and identify potential areas for in-
tervention to help better support these workers. Future work will
seek to characterize changes in drivers' experiences and perceptions
over time, particularly as COVID-19 restrictions wane and pandemic-
specific safety nets are relaxed. The COVID-19 pandemic has high-
lighted how the health of workers and the community are inter-
connected, and the need for increased health-protective policies and
controls for workers during the pandemic and beyond. Work pre-
sented here amplifies the voices and needs of workers who have
been heavily impacted by the COVID-19 pandemic, yet lack access to
many of the workplace protections that employees in a standard

employment relationship have,?**°

underscoring the urgent need for
increased attention to app-based drivers, and the growing app-based

economy, in public health research and policy.
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