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Abstract

Background: In November 2020, WA Notify, Washington State’'s COVID-19 digital exposure notification tool, was launched
statewide to mitigate ongoing COVID-19 transmission. WA Notify uses the Bluetooth proximity—triggered, Google/Apple
Exposure Notification Express framework to distribute notifications to users who have added or activated this tool on their
smartphones. This smartphone-based tool relies on sufficient population-level activation to be effective; however, little is known
about its adoption among communities disproportionately impacted by the COVID-19 pandemic or what barriers might limit its
adoption and use among diverse popul ations.

Objective:  We sought to (1) conduct a formative exploration of equity-related issues that may influence the access, adoption,
and use of WA Notify, as perceived by community leaders of populations disproportionately impacted by the COVI1D-19 pandemic;
and (2) generate recommendations for promoting the equitable access to and impact of this novel intervention for these
communities.

Methods: We used a2-step data collection processto gather the perspectives of community |eaders across Washington regarding
the launch and implementation of WA Notify in their communities. A web-based, brief, and informational survey measured the
perceptions of the community-level familiarity and effectiveness of WA Notify at slowing the spread of COVID-19 and identified
potential barriers and concerns to accessing and adopting WA Notify (n=17). Semistructured listening sessions were conducted
to expand upon survey findings and expl ore the community-level awareness, barriers, facilitators, and concernsrelated to activating
WA Notify in greater depth (n=13).

Results:  Our findings overlap considerably with those from previous maobile health equity studies. Digital literacy, trust,
information accessibility, and misinformation were highlighted as key determinants of the adoption and use of WA Notify.
Although WA Notify does not track users or share data, community leaders expressed concerns about security, data sharing, and
personal privacy, which were cited as outweighing the potential benefits to adoption. Both the survey and informational sessions
indicated low community-level awareness of WA Notify. Community leaders recommended the following approachesto improve
engagement: tailoring informational materials for low-literacy levels, providing technology navigation, describing more clearly
that WA Notify can help the community, and using trusted messengers who are already engaged with the communities to
communicate about WA Notify.
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Conclusions: Asdigital public health tools, such as WA Notify, emerge to address public health problems, understanding the
key determinants of adoption and incorporating equity-focused recommendations into the development, implementation, and
communication efforts around these tools will be instrumental to their adoption, use, and retention.

(IMIR Form Res 2022;6(8):€38193) doi: 10.2196/38193
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Introduction

WA Notify

In the spring of 2020, public health authorities partnered with
Google and Apple in the development of smartphone-based
COVID-19 exposure notification (EN) tools that could be
activated on Android and iPhone devices. Public health officials
hoped that these tools would supplement public health
measures—such as manual case investigation and contact
tracing, masking mandates, guidance regarding physical
distancing and limited socia gatherings, and COVID-19
testing—to mitigate the spread of COVID-19 [1]. WA Notify
uses the privacy-preserving Google/Apple EN Express
framework to distribute Bluetooth proximity—triggered
notifications to users who have added or activated this tool on
their smartphones|[2]. Digital EN tools send alertsto smartphone
users to let them know that they have potentially been exposed
to someone who has tested positive for COVID-19. To do this,
digital EN users who test positive for COVID-19 (ie, index
cases) verify their test results through the tool which
anonymously alerts other users of their potential exposure.

Recent evidence suggests that these tools can help mitigate the
spread of COVID-19 [3-5]. However, their performancerelies,
in part, on sufficient adoption by smartphone owners [6].
I dentifying the challenges to adoption could inform strategies
to increase activations and communicate the value of digital
EN toolsto improve retention. In particular, understanding the
barriers and facilitators to adoption and use by communities
disproportionately impacted by the COVID-19 pandemic [7-11]
could help tailor marketing campaignsto promote adoption and
increase the likelihood that all populations benefit from this
new public health technol ogy.

On November 30, 2020, WA Notify, the Washington (WA)
State digital EN tool, was launched statewide [2]. Early in the
development and testing phases for WA Notify, the WA State
Department of Health (DOH) and the University of Washington
School of Public Health entered into an interagency agreement
to conduct an evaluation of WA Notify as a public health
strategy to mitigate COVID-19 transmission. One aim of this
evaluation sought to identify the barriers and facilitators to the
statewide adoption and use of WA Notify and ascertain potential
unintended impacts of thisnovel technology. Between itslaunch
and the time period in which this study was conducted (from
November 30, 2020, to September 05, 2021), WA Notify had
been activated on over 2.4 million smartphones acrossthe state,
representing an adoption rate of 54.8% of the state adult
population. Privacy constraints do not allow for users, user
characteristics or demographics, or their location to be identified,
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so it is not possible to know whether the residents of
communities most disproportionately impacted by COVID-19
were adopting or benefiting from WA Notify.

Equity and Mobile Health I nterventions

Health equity research focused on mobile health (mHealth) tools
investigates how to address, simplify, and remove structural
barriers to act upon and benefit from heath information
presented in public health interventions[12,13] and ensure that
the technology does not create additional barriers for different
subpopulations [14,15]. The wide adoption and penetration of
smartphone ownership across diverse subpopulations [16,17]
has supported a proliferation of smartphone-based tools,
programs, and interventions. Along with thisgrowth, there have
been concernsthat interventions delivered solely through these
devices may result in inequalities that exacerbate, rather than
mitigate, existing health inequities [13,15,18-21]. Approaches
suggested to address these issues and encourage a wider
adoption of mHealth tools include providing training and
technical assistance, leveraging familia and community
connections, partnering with trusted institutions, and offering
users control over the levels of privacy and anonymity [18-24],
as well as developing these tools using user-centered and
participatory design processesthat engage community members
and other potential end users[21,25].

However, identifying the optima design elements and
implementation strategies that enable a novel mHealth tool to
promote health equity requirestime. The COVID-19 pandemic
was unprecedented in scope and urgency. There was little time
to engage in formal research, iterative design cycles, or
systematic evaluations before the launch of WA Notify.
Additionally, public health’'s ability to conduct equity,
accessibility, and usability studieswere constrained by arapidly
shifting landscape and competing priorities such as COVID-19
vaccine distribution efforts [26]. Our work aimed to address
thisgap in understanding by speaking directly with community
leaders about their experiences, concerns, and opinions about
WA Notify.

Methods

Ethical Considerations

The project plan was reviewed by the University of Washington
Ingtitutional Review Board and determined to be a public health
surveillance quality improvement activity that did not require
human subjects research review.
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Sample

We sought to enroll community |eaders that were engaged with
community-based COVID-19 mitigation efforts and
representative of the diversity of populations and regions across
WA state. Information and outreach about the project were
circulated to key stakeholders, organizations, and equity
advocates with the assistance of the WA State DOH COVID-19
Vaccine Implementation Collaborative (V1C), agroup working
to ensure equitable COVID-19 vaccine access across the state
[27]. VIC membership includes community-based organization
(CBO) leaders, community and social service group advocacy
representatives; tribal health, public health, and health care
organization representatives,;and interested community
members. These individuals were recruited because of their
deep knowledge of their communities and their experience

Bonnell et d

directly engaging community members around COVID-19
interventions including masking, vaccination, and WA Notify.

Framework

We used Veinot et a [18]'s model for intervention-generated
inequality as aframework to inform our data collection efforts
and contextualize our findings (Figure 1). Thismodel proposes
that inequalities in mHealth access, uptake, adherence, and
effectiveness determine how these interventions influence
pre-existing inequities[18]. Our data collection efforts primarily
focused on investigating the potential access and uptake
inequalities of WA Notify as the community-level adoption of
thistool will influence its downstream effectivenessfor diverse
subpopulations.  Additionally, we used this model to
conceptualize how the issues and recommendations reported
by participants influence the ability of this novel intervention
to promote equitable health outcomes.

Figure 1. Intervention-Generated Inequality (IGI) Prevention Model adapted for clarity of presentation, used with permission of Oxford University

Press (Veinot, et a) [18].
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Procedures

Exploratory Sequential Approach

For this evaluation, we used 2 data collection instruments: an
informational survey followed by semistructured listening
sessions. This exploratory sequential approach was chosen to
quantify the levels of awareness, facilitators, barriers, and
concerns with activating WA Notify across diverse settings and
subsequently investigate the underlying community contexts
that may influence the adoption of WA Notify. The 2
instruments were designed and used as follows.

https:/formative.jmir.org/2022/8/€38193
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- Conduct and report subgroup analyses
- Analyze the effect of differential adherence rates

Informational Survey

The survey was designed to take no more than 15 minutes to
complete. In addition to gathering information regarding the
respondent’srole or position in their community or organization,
survey itemsfocused on respondents’ description of conditions
or contributors to the disproportionate impacts of COVID-19
on their communities (such as access barriers, underlying health
conditions, and systemic ineguities); the level of familiarity
with WA Notify; perceptionsregarding the effectiveness of WA
Notify in limiting the spread of COVID-19; and the barriers
and facilitators to the adoption and use of WA Notify by their
community members.
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The survey was programmed and distributed through the
REDCap web-based platform (REDCap Consortium) [28] and
availablein hard-copy format upon request. The recruitment of
CBO leadersand community advocates serving ontheVIC was
conducted by email in April 2021. Surveys closed in August
2021.

Semistructured Listening Sessions

The listening sessionswere designed to capture detailsregarding
the impact of COVID-19 in the participants community;
awareness of WA Notify, how it works, and what
communications have been received around its adoption and
use; community concerns about using a digital EN tool;

Figure 2. Equity and accessibility evaluation procedures.
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challenges and opportunitiesthat might be leveraged to improve
communications about WA Notify; and feedback regarding the
best avenues for informing their communities about the value
of using digital EN tools to protect oneself and loved ones.

Listening sessions were designed to last approximately 1 hour
and were conducted remotely over Zoom software (Zoom Video
Communications) at the participant’s convenience. Sessions
were recorded to aid in notetaking with the participant’s
permission. CBO leaders and community advocates who
completed the informational survey were invited to participate
in the listening sessions by email. The listening sessions were
conducted between May and August 2021 (Figure 2).

Expand upon the web-based
survey findings by learning
more about the awareness,
concerns, opportunities, and
challenges to adopting WA

Notify in their communities.

Notify to slow the spread of

COVID-19.

(n=13)

(n=17)

Analysis

Descriptive statistics were used to summarize the survey data.
Listening session notes were qualitatively analyzed by 2 team
members to identify emergent themes related to the
intervention-generated inequality concepts of mHealth tool
access, uptake, adherence, and effectiveness. Survey and
listening session findings were synthesized to generate the
results and recommendations for further outreach and
communications that may improve the adoption and use of WA
Notify in communities disproportionately impacted by
COVID-19.

Stakeholder Reflection

The synthesis of results and themes were circulated to DOH
stakeholders and al participants in November 2021 to gather
feedback on the results as well as capture any changes in
perceptions on the adoption and use of WA Notify in
participants’ communities. Thisinput wasincorporated into the
thematic synthesis of results described in the next section.
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Results

Participants

In our participant sample, 17 individuals completed the
informational survey and 13 subsequently participated in
listening sessions (Table 1). Community and CBO representation
was broad, with participants from acrossthe state and including
CBO leaders and those advocating for or representing the
following groups: older adults; low-income families; people
with  disabilities; essential and frontline  workers;
justice-impacted communities; individuals whose health care
access is limited or impacted by stigma and bias such as
individuals who identify as Leshian, Gay, Bisexud,
Transgender, Queer/Questioning, Asexual, and other identities
(LGBTQIA+); American Indian or AlaskaNative, Asian, Black
or African American, Latinx, Muslim, and multiracial
communities;, immigrant, refugee, and undocumented
communities; and rura and frontier communities (Table 1).
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Table 1. Informational survey and listening session participants.
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Represented communities®

Informational survey  Listening session
(n=17) (n=13)

Essential workers and seniors with disabilities

Black, Indigenous, and People of Color; disabled; and justice-impacted communities

African American communities

Latinx communities, immigrants and refugees, and rural and frontier communities

Youth and seniors that cannot gain access to COVID-19 vaccines
Low-income families with young children, immigrants, and refugees
Amharic-speaking communities

Undocumented individuals and Latinx communities

Arabic-speaking immigrants and refugee

Muslims communities, individuals whose health care isimpacted by stigmaand bias, and LGBTQIA+b

communities

Latinx communities

Asian American Pacific Islander, Black, Indigenous, Latinx, and multiracial communities

People with disabilities

Immigrants and refugees from Arabic countries (Afghanistan, Iran, Irag, Somalia, India, and Pakistan)

Essential and frontline workers

Blind, low-vision, and deafblind communities with various intersectional identities

Low-income older adults and people with disabilities

O O
O

O o ooooogoogo o

O O o o o o

O o o oo o 4O

30verlap and intersectionality among the communities represented listed above reflects the descriptions provided by participants.
bLGBTQIA+: Lesbian, Gay, Bisexual, Transgender, Queer/Questioning, Intersex, Asexual, and other identities.

WA Notify Awareness

Participants perceived that the awareness and adoption of WA
Notify was low in their communities. In the listening sessions,
1 participant who advocates for justice-impacted communities
pointed out how they had not heard about WA Notify outside
of their engagements with the DOH’s VIC, whereas most other
parti ci pants mentioned only seeing communications during WA
Notify’s initia launch in the fall of 2020. Participants also
reported that without a basic understanding of what WA Notify
is and how it works, adoption and use would be unlikely. For
community memberswho wish to learn more about WA Notify,
they currently need to actively seek information about the tool
(via the DOH website, fact sheets, or videos), which was

https://formative.jmir.org/2022/8/€38193

perceived as a barrier. Promotion by community leaders was
identified as a key strategy to elevate community awareness,
however, participants stated that unless community leaders
themselves understand the “ins and outs’ of WA Notify, they
may be hesitant or ill-equipped to advocate in the community
on its behalf.

Possible contributors to the limited awareness and penetration
of the tool were identified in the survey question, “Of these
known barriers to adding WA Notify to a smartphone, which
are relevant for your community?’ (Figure 3) and further
investigated during the listening sessions. The latter activity
additionally captured suggested mechanisms or approaches for
improving awareness, acceptance, and adoption.
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Figure 3. Perceived barriersto adding WA Notify to a smartphone by the communities represented by the survey respondents (N=17).
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Thematic Synthesis

Themes

Digital expertise and confidence, privacy and security concerns,
trust, and health and digital literacy levels emerged as key

determinants of WA Notify awareness, acceptance, and adoption
among vulnerable communities that might benefit from using
WA Notify to help limit the spread of COVID-19 (Textbox 1).

Textbox 1. The 5 emergent themes after the synthesis of survey and listening session results.

Themes

« Limited experience, expertise, and comfort with technologies, as well as access to smartphones, are substantial barriers to the adoption and use

of WA Notify.

«  Concerns about data security, tracking, and privacy outweigh or diminish the perceived value, benefits, and performance expectations of WA

Notify for limiting the spread of COVID-19.

«  Themistrust of government, law enforcement, and technology companies and the fear of negative consequences from engaging with exposure

notification tools are substantial barriers to adoption.

« Language trandations alone are not sufficient to ensure that WA Notify is accessible to communities with diverse health literacy, digital literacy,

numeracy, and preferences for accessing information.

«  Uptake may be improved by lowering literacy burdens, providing technology navigators, and disseminating tailored outreach and informational
materials through trusted community socia networks and opinion leaders.

Theme 1: Limited Experience, Expertise, and Comfort
With Technologies, as Well as Access to Smartphones,
Are Substantial Barriersto the Adoption and Use of WA
Notify

Thetop 2 barriersto WA Notify adoption identified by survey
respondents (N=17) concerned technology—the lack of an
up-to-date phone (n=16, 94%) and lack of confidenceto use a
tool such as WA Notify (n=16, 94%,; Figure 3). After exploring
these issues further during our listening sessions, participants
reported that aportion of their community membersdo not own
or have access to a smartphone. In addition, CBO leaders
working with immigrant and refugee communities noted a
technology access divide based on gender and age, reporting
that mobile phones are typically owned by men or household
“breadwinners”

https://formative.jmir.org/2022/8/€38193
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Regarding community members who own or have accessto a
smartphone, there were concerns about the digital knowledge
and skills required to use WA Notify. The process of adding or
activating WA Notify requires several steps. Navigating through
menus and downloading apps, even if the information is
provided in the smartphone user’s native language, may be
unfamiliar for those with limited digital skills.

Theme 2: Concerns About Data Security, Tracking, and
Privacy Outweigh or Diminish the Perceived Value,
Benefits, and Performance Expectations of WA Notify
for Limiting the Spread of COVID-19

Survey respondents perceived privacy concerns (14/17, 82%)
and misinformation (11/17, 65%) as barriersto adoption (Figure
3). Although WA Notify does not track its users or their
locations, security and privacy were universal concernsreported
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during the listening sessions. In some communities, CBO leaders
reported that misinformation about data privacy persists, perhaps
due to a lack of information readily available to rectify this
misperception or few opportunitiesfor the community to present
their questions or concerns. Additionaly, an LGBTQIA+
community advocate highlighted that without a proper
understanding of how WA Notify works, community members
cannot fully discern the benefits it may provide them.

Related to Theme 1, to understand WA Notify’s benefit, some
level of digital fluency is required to accept the premise that
contact between 2 users is determined by proximity (via the
exchange of randomized codes over Bluetooth), not location.
Furthermore, unless communities understand what WA Notify
isand how it works, its value in helping to protect community
members and limit the spread of COVID-19 is hot apparent.

Theme 3: The Mistrust of Government, Law
Enforcement, and Technology Companies and the Fear
of Negative Consequences Are Substantial Barriersto
Adoption

Survey respondentsidentified the mistrust of government (14/17,
82%), tech companies (10/17, 59%), public health organizations
(9/17, 53%), and corporations (8/17, 47%) as barriers to
adoption within their communities (Figure 3). During the
listening sessions, participants pointed out that the historical
context between the government and their communities and the
fear of repercussions influence the willingness to adopt an
intervention such as WA Notify. Gaining trust in these
communities from the “outside” is chalenging. Related to
Themes 1 and 2, in the absence of aclear understanding of how
WA Notify works and how it can help both the individual user
and their community without jeopardizing privacy and security,
the risks of adoption outweigh the potential benefits.

Bonnell et d

When asked, “Who do you think members of your communities
would be worried about having access to the information from
the WA Notify tool?’ respondents (N=15) identified the US
federal government (n=14, 93%) and local law enforcement
(n=13, 87%) as the entities of greatest concern (Figure 4).

Although WA Notify’s anonymous design appears to cater to
the preferences of some communities to remain anonymous
from the government, CBO leadersworking with undocumented
communities noted concernsthat information could be collected
by WA Notify and put individuals at risk of deportation. In
communities that have seen cooperation between local
government and the US Immigration and Customs Enforcement
leading to deportation, thisfear isespecially prevalent. Asnoted
by 1 participant, community members are always asking
themselves, “Am | opening myself up to deportation by doing
this?” In Afghani immigrant communities, CBO leadersreported
that those with Special Immigrant Visaswill avoid any activity,
such as activating WA Notify, that could potentially jeopardize
their residency status.

The negative consequences associated with employers (9/15,
60%) accessing information through WA Notify were aso
brought up in the listening sessions. Included in a WA Notify
alert of possible exposure is public health guidance to engage
in protective behaviors such as getting tested and quarantining
(quarantine guidance during the time of this evaluation was 10
days). Participants noted that |ow-income community members
may be particularly vulnerable to the consequences of receiving
an EN and cannot risk losing multiple days of income. To
activate WA Notify, these community members need a
compelling answer to the question, “What am | getting out of
this?’ as well as assurance that comprehensive resources and
support will be available to them upon receiving an EN.

Figure 4. Entities of greatest concern to community members for accessing information through WA Notify (N=15).

US Federal Government

Local Law Enforcement

Employers

Health Insurers

Foreign Government-Sponsored Hackers
Nongovernment-Sponsored Hackers

A Public Health Agency

Neighbors

The App Team

Close Contacts

Theme 4: Language Trandations Alone Are Not
Sufficient to Ensure That WA Notify I's Accessible to
Communities With Diverse Health Literacy, Digital
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Literacy, Numeracy, and Preferences for Accessing
Information

Listening session participants representing
non—English-speaking, immigrant, and refugee communities
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repeatedly stated that the trandlation of materialsinto languages
other than English is not an end point for ensuring equitable
access to WA Notify. First, community members are often
unaware that translated resources are available. In addition,
even when tranglated, existing public health outreach materials
and graphics may be difficult to understand for community
members with lower levels of digital and health literacy.
Multiple participants pointed out that current informational
materials, while appropriate for individuals who are college
educated, would need to be simplified to be appropriate for all
members of their communities.

Listening on participantsthat advocate for diverse disability
communities also identified the need to evaluate to what extent

Bonnell et d

WA Notify isinteroperable with critical assistive technologies
(such as text-to-speech systems or screen readers) and identify
strategiesto ensure that the information and resources provided
by thistool are accessible in avariety of formats.

Theme5: Uptake May Bel mproved by Lowering Literacy
Burdens, Providing Technology Navigators, and
Disseminating Tailored Outreach and I nformational
Materials Through Trusted Community Social Networks
and Opinion Leaders

During the listening sessions, CBO leaders shared suggestions

for improving the acceptance and adoption of WA Notify in
their communities (Textbox 2).

Textbox 2. Participant recommendations for improving the acceptance and adoption of WA Notify.

Recommendations

«  Ensurethat communication and informational materials are accessible at al literacy levels and work with assistive technologies

«  Providetechnology navigators

o Usetrusted messengers who are known, credible, and already engaged in the community

Recommendation 1: Ensure That Communication and
Informational Materials Are Accessible at All Literacy
Levelsand Work With Assistive Technologies

CBO leaders advocated for WA Notify and its promotional
materials to use simple, easy-to-understand design elements.
One CBO leader who had been providing Wi-Fi hot spots to
immigrant and refugee families during the initial phase of the
COVID-19 pandemic recalled needing to configure the devices
to (1) limit the number of taps or clicks needed to access
information; (2) use symbols to simplify navigation; and (3)
provide areadily available technical support telephone line for
troubleshooting. This participant emphasized that it is the
responsibility of implementers, not the community members,
to ensure that WA Notify is easy to understand and use.

Recommendation 2: Provide Technology Navigator s

Activating WA Notify on a smartphone is difficult without
technical or hands-on support. CBO leaders suggested that
technical assistance be paired with existing community outreach
activities, such as tabling sessions, workplace initiatives, and
community health worker programs. CBO leaders also noted
that for some familiesin their communities, the adult parent or
guardian’s initial exposure to technology occurs through their
children. For these communities, youths, particularly high
school— and college-aged students, might be engaged as
technology navigators due to their high digital literacy and
familiarity with community networks. In addition, leveraging
schoolsand librariesto provide technol ogy assistance may help
resolve some technology barriers. In summary, there is a need
for interactive, low-barrier assistance to ensure that community
members with limited digital skills are supported in activating
and using WA Notify.

Recommendation 3: Use Trusted M essengersWho Are

Known, Credible, and Already Engaged in the Community
Engaging trusted messengerswas viewed as an effective means
of circulating accurate information about WA Notify, especially

https://formative.jmir.org/2022/8/€38193

for individuals not reached through previous communication
efforts. Trusted messengersreferenced during listening sessions
include faith-based organizations, community health workers,
health care providers, and CBO leaders. Providing information
through these messengers could not only help elevate the
awareness of WA Notify but may also address the dual
challenges of mistrust and misinformation that limit adoption.
One participant who advocates for immigrant and refugee
communities articul ated that their community members would
likely ignoreor scroll by WA Notify advertisementsunlessthey
were shared by a familiar organization. Engaging trusted
messengers could help facilitate greater bidirectional
communication between the DOH and communities regarding
WA Notify, where trusted messengers could serve as
nonjudgmental resources that directly engage with their
community about their concerns and advocate for the requested
changesto WA Notify.

Discussion

Principal Findings

This evaluation sought to uncover the equity and accessibility
issues that may influence the access, adoption, and use of digital
EN toolsamong diverse popul ations disproportionatel y impacted
by COVID-19. Our findings suggest that digital literacy, trust,
and information accessibility are key determinants of the
adoption and use of WA Notify. Consistent with other mHealth
equity evaluations of tools and interventions delivered over
smartphones to disadvantaged and diverse populations, our
results predominantly concerned limited headlth literacy, the
ease of adoption and use, and issuesrelated to the accessibility,
relevance, and clarity of delivered content. However,
misinformation and the fear of negative consequences related
to using a digital EN tool emerged as unique determinants.
These concerns may be barriers unique to a digital EN
intervention or may be part of broader concerns among
disenfranchised groups related to COVID-19 mitigation
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measures such as masking, contact tracing, and vaccination
[29].

This evaluation a so sought to generate recommendations from
populations experiencing COVID-19—related health inequities
to prevent WA Notify from contributing to the adverse effects
of public health interventions and ensure that it is accessible,
relevant, useful for diverse communities. To addressinequalities
intechnology accessand digital skills, we recommend providing
technology navigation through socia networksand asextensions
of existing community-based programs. To prevent inequalities
in adoption, we recommend expanding partnershipswith trusted
messengers to el evate awareness, address misinformation, and
promote trust in this novel technology, especially among
community memberswho may not have been engaged through
previous communication efforts. To addressinequalitiesin using
or adhering to WA Notify, information should be simple, easy
to navigate, and accessible in a variety of formats. Lastly, to
prevent inequalitiesin effectiveness and ensure that digital EN
tools actively narrow COVID-19—elated health inequities,
implementers need to identify critical structural barriers faced
by vulnerable populations and devel op strategies to help users
address, navigate, or simplify these barriers. In essence, WA
Notify should serve adual purpose: (1) to notify individuals of
aCOVID-19 exposure and (2) provide comprehensive resource
navigation to ensure that all users are able to engage in
protective behaviors. By devel oping effective connections with
CBOs, loca hedlth jurisdictions, and other social support or
medical services, WA Notify could ensure greater benefits for
disadvantaged individuals and maximize its potential impact
against COVID-19—~+elated morbidity and mortality.

Limitations

Thisevaluation is subject to several limitations. First, although
the project focused on identifying factors that could help WA
Notify promote health equity, the direct measurement of the
impact of WA Notify on COVID-19-related outcomesor health
equity was not possible. Estimating the impact of digital EN
systems is an ongoing area of evauation, but the
privacy-preserving design of this intervention does not allow
for the identification of specific users, let alone their health
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status. Second, recruitment effortswere concentrated on asmall,
purposive sample of community leaders. Although theseleaders
provided invaluable insight into their communities, these
individual perspectivesare unlikely to capture the heterogeneity
of lived experiences, insights, and recommendations of their
communitiesor state. Additionally, leaders participating in both
the survey and informational sessions identified themselves as
representing more than one community, so it is not possible to
know whether the perceptions they shared were those of one
specific community. Subsequent phases of this evaluation will
seek to engage community membersdirectly to supplement and
expand upon the insights shared by the community leaders.
Lastly, our findingsreflect the conditions experienced by diverse
communities during the first year of WA Notify's
implementation. As the pandemic landscape changes, some of
our results may no longer be generalizable to this new context.
In the months following the completion of this evaluation, WA
Notify has undergone iterative design changes, new variants
(eg, Omicron) have emerged, and COVID-19 guidance has been
modified. Future evaluations will need to take this atered
landscape into account.

Conclusion

WA Notify is more than just a digital EN tool. It is an
intervention on an individual’s phone that represents public
health and serves as a novel opportunity for public health
agencies to communicate, aert, and engage with the
communities they serve. WA Notify is part of a larger shift
toward digital public health, which encompasses emerging tools
such asvaccine verification initiatives and symptom-monitoring
platforms, and seeks to improve the efficiency, scalability, and
acceptability of traditional public health workflows. As an
innovation that is changing how public health and outbreak
response are conducted, WA Notify can empower its users to
engage in the protective measures needed to keep themselves,
their families, and their communities safe. Incorporating our
equity-related findings and recommendations into the
development, implementation, and communications efforts
around digital pandemic and emergency preparation and
response tools such as WA Notify will ensure that all
communities can benefit.

We would like to thank Christymarie Jackson (Washington State Department of Health), Yenifer Baynes (Washington State
Department of Health), the Washington State Vaccine Implementation Collaborative, and our participants for sharing their
perspectives on the implementation of WA Notify and recommendations to improve the access, adoption, and use of this new

tool within their community.

Thiswork was funded through an Interagency Agreement between the Washington State Department of Health and the University

of Washington School of Public Health (HED Contract 25742).

Conflictsof I nterest
None declared.

References

1.  Exposure notification: benefits and challenges of smartphone applications to augment contact tracing. U.S. Government
Accountability Office. 2021 Sep 09. URL: https.//www.gao.gov/assets/gaon-21-104622.pdf [accessed 2022-02-10]

https://formative.jmir.org/2022/8/€38193

JMIR Form Res 2022 | vol. 6 | iss. 8| €38193 | p. 9
(page number not for citation purposes)


https://www.gao.gov/assets/gao-21-104622.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Bonnell et a

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Chen T, Baseman J, Lober W, Revere D, Klemfuss N, Hills R, et a. WA Notify: the planning and implementation of a
Bluetooth exposure notification tool for COVID-19 pandemic response in Washington State. Online J Public Health Inform
20220211 Jun 07;13(1) [FREE Full text] [doi: 10.5210/0jphi.v13i1.11694] [Medline: 34178242]

Wymant C, Ferretti L, Tsallis D, Charalambides M, Abeler-Dérner L, Bonsall D, et a. The epidemiological impact of the
NHS COVID-19 app. Nature 2021 Jun 12;594(7863):408-412. [doi: 10.1038/s41586-021-03606-z] [Medline: 33979832]
Salathé M, Althaus C, Anderegg N, Antonioli D, Ballouz T, Bugnon E, et a. Early evidence of effectiveness of digital
contact tracing for SARS-CoV-2 in Switzerland. Swiss Med Wkly 2020 Dec 14;150:w20457 [FREE Full text] [doi:
10.4414/smw.2020.20457] [Medline: 33327003]

Ballouz T, Menges D, Aschmann HE, Domenghino A, Fehr JS, Puhan MA, et al. Adherence and association of digital
proximity tracing app notifications with earlier time to quarantine: results from the Zurich SARS-CoV-2 cohort study. Int
JPublic Health 2021 Aug 16;66:1603992 [ FREE Full text] [doi: 10.3389/ijph.2021.1603992] [Medline: 34471402]
Abueg M, Hinch R, Wu N, Liu L, Probert W, Wu A, et al. Modeling the effect of exposure notification and
non-pharmaceutical interventions on COVID-19 transmission in Washington state. NPJ Digit Med 2021 Mar 12;4(1):49
[FREE Full text] [doi: 10.1038/s41746-021-00422-7] [Medline: 33712693]

Gracia JN. COVID-19's disproportionate impact on communities of color spotlights the nation's systemic inequities. J
Public Health Manag Pract 2020 Dec;26(6):518-521. [doi: 10.1097/PHH.0000000000001212] [Medline: 32658086]
Webb Hooper M, Napoles AM, Pérez-Stable EJ. COVID-19 and racial/ethnic disparities. JAMA 2020 Jun
23;323(24):2466-2467. [doi: 10.1001/jama.2020.8598] [Medline: 32391864]

Laurencin CT, McClinton A. The COVID-19 pandemic: acall to action to identify and addressracial and ethnic disparities.
JRacia Ethn Health Disparities 2020 Jun;7(3):398-402 [FREE Full text] [doi: 10.1007/s40615-020-00756-0] [Medline:
32306369]

Acosta AM, Garg S, Pham H, Whitaker M, Anglin O, O'Halloran A, et al. Racia and ethnic disparitiesin rates of
COVID-19-associated hospitalization, intensive care unit admission, and in-hospital death in the United Statesfrom March
2020 to February 2021. JAMA Netw Open 2021 Oct 01;4(10):e2130479 [FREE Full text] [doi:
10.1001/jamanetworkopen.2021.30479] [Medline: 34673962]

Chakraborty J. Social inequitiesin the distribution of COVID-19: an intra-categorical analysis of people with disabilities
intheU.S. Disabil Health 32021 Jan; 14(1):101007 [FREE Full text] [doi: 10.1016/j.dhjo.2020.101007] [Medline: 32981853]
Perzynski AT, Roach MJ, Shick S, Callahan B, Gunzler D, Cebul R, et al. Patient portals and broadband internet inequality.
JAmM Med Inform Assoc 2017 Sep 01;24(5):927-932 [FREE Full text] [doi: 10.1093/jamia/ocx020] [Medline: 28371853]
Lorenc T, Oliver K. Adverse effects of public health interventions: aconceptual framework. JEpidemiol Community Health
2014 Mar 13;68(3):288-290. [doi: 10.1136/jech-2013-203118] [Medline: 24336237]

Scheerder A, van Deursen A, van Dijk J. Determinants of internet skills, uses and outcomes. a systematic review of the
second- and third-level digital divide. Telematics and Inform 2017 Dec;34(8):1607-1624. [doi: 10.1016/j.tele.2017.07.007]
Veinot TC, Ancker JS, Bakken S. Health informatics and health equity: improving our reach and impact. JAm Med Inform
Assoc 2019 Aug 01;26(8-9):689-695 [FREE Full text] [doi: 10.1093/jamia/ocz132] [Medline: 31411692]

Perrin A. Mobiletechnology and home broadband. Pew Research Center. 2021 Jun 03. URL : https://www.pewresearch.org/
internet/2021/06/03/mobile-technol ogy-and-home-broadband-2021/ [accessed 2022-02-10]

VogelsE. Digital divide persists even as Americanswith lower incomes make gainsin tech adoption. Pew Research Center.
2021 Jun 22. URL: https://www.pewresearch.org/fact-tank/2021/06/22/digital -divide-persists-even-as-americans-with
-lower-incomes-make-gai ns-in-tech-adoption/ [accessed 2022-02-10]

Veinot TC, Mitchell H, Ancker JS. Good intentions are not enough: how informatics interventions can worsen inequality.
JAmM Med Inform Assoc 2018 Aug 01;25(8):1080-1088 [ FREE Full text] [doi: 10.1093/jamia/ocy052] [Medline: 29788380]
Were M, Sinha C, Catalani C. A systematic approach to equity assessment for digital health interventions: case example
of mobile personal health records. JAm Med Inform Assoc 2019 Aug 01;26(8-9):884-890 [FREE Full text] [doi:
10.1093/jamia/ocz071] [Medline: 31188438]

Latulippe K, Hamel C, Giroux D. Social health inequalities and eHealth: aliterature review with qualitative synthesis of
theoretical and empirical studies. JMed Internet Res 2017 Apr 27;19(4):€136 [FREE Full text] [doi: 10.2196/jmir.6731]
[Medline: 28450271]

Huh J, KoolaJ, Contreras A, Castillo A, Ruiz M, TedoneK, et al. Consumer health informatics adoption among underserved
populations: thinking beyond the digital divide. Yearb Med Inform 2018 Aug 29;27(1):146-155 [FREE Full text] [doi:
10.1055/s-0038-1641217] [Medline: 30157518]

Mamedova S, Pawlowski E. Statsin brief: adescription of U.S. adults who are not digitally literate. U.S. Department of
Education. 2018 May. URL: https://nces.ed.gov/pubs?2018/2018161.pdf [accessed 2022-02-10]

Veinot TC, Campbell TR, Kruger DJ, Grodzinski A. A question of trust: user-centered design requirementsfor an informatics
intervention to promote the sexua health of African-American youth. JAm Med Inform Assoc 2013;20(4):758-765 [FREE
Full text] [doi: 10.1136/amiajnl-2012-001361] [Medline: 23512830]

Montague E, Perchonok J. Health and wellness technology use by historically underserved health consumers: systematic
review. JMed Internet Res 2012 May 31;14(3):e78 [EREE Full text] [doi: 10.2196/jmir.2095] [Medline: 22652979]

https:/formative.jmir.org/2022/8/€38193 JMIR Form Res 2022 | vol. 6 | iss. 8| €38193 | p. 10

(page number not for citation purposes)


http://europepmc.org/abstract/MED/34178242
http://dx.doi.org/10.5210/ojphi.v13i1.11694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34178242&dopt=Abstract
http://dx.doi.org/10.1038/s41586-021-03606-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33979832&dopt=Abstract
https://doi.emh.ch/10.4414/smw.2020.20457
http://dx.doi.org/10.4414/smw.2020.20457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33327003&dopt=Abstract
https://www.ssph-journal.org/articles/10.3389/ijph.2021.1603992
http://dx.doi.org/10.3389/ijph.2021.1603992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34471402&dopt=Abstract
https://doi.org/10.1038/s41746-021-00422-7
http://dx.doi.org/10.1038/s41746-021-00422-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33712693&dopt=Abstract
http://dx.doi.org/10.1097/PHH.0000000000001212
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32658086&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.8598
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32391864&dopt=Abstract
http://europepmc.org/abstract/MED/32306369
http://dx.doi.org/10.1007/s40615-020-00756-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32306369&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2021.30479
http://dx.doi.org/10.1001/jamanetworkopen.2021.30479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34673962&dopt=Abstract
http://europepmc.org/abstract/MED/32981853
http://dx.doi.org/10.1016/j.dhjo.2020.101007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32981853&dopt=Abstract
http://europepmc.org/abstract/MED/28371853
http://dx.doi.org/10.1093/jamia/ocx020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28371853&dopt=Abstract
http://dx.doi.org/10.1136/jech-2013-203118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24336237&dopt=Abstract
http://dx.doi.org/10.1016/j.tele.2017.07.007
http://europepmc.org/abstract/MED/31411692
http://dx.doi.org/10.1093/jamia/ocz132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31411692&dopt=Abstract
https://www.pewresearch.org/internet/2021/06/03/mobile-technology-and-home-broadband-2021/
https://www.pewresearch.org/internet/2021/06/03/mobile-technology-and-home-broadband-2021/
https://www.pewresearch.org/fact-tank/2021/06/22/digital-divide-persists-even-as-americans-with-lower-incomes-make-gains-in-tech-adoption/
https://www.pewresearch.org/fact-tank/2021/06/22/digital-divide-persists-even-as-americans-with-lower-incomes-make-gains-in-tech-adoption/
http://europepmc.org/abstract/MED/29788380
http://dx.doi.org/10.1093/jamia/ocy052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29788380&dopt=Abstract
http://europepmc.org/abstract/MED/31188438
http://dx.doi.org/10.1093/jamia/ocz071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31188438&dopt=Abstract
https://www.jmir.org/2017/4/e136/
http://dx.doi.org/10.2196/jmir.6731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28450271&dopt=Abstract
http://www.thieme-connect.com/DOI/DOI?10.1055/s-0038-1641217
http://dx.doi.org/10.1055/s-0038-1641217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30157518&dopt=Abstract
https://nces.ed.gov/pubs2018/2018161.pdf
http://europepmc.org/abstract/MED/23512830
http://europepmc.org/abstract/MED/23512830
http://dx.doi.org/10.1136/amiajnl-2012-001361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23512830&dopt=Abstract
https://www.jmir.org/2012/3/e78/
http://dx.doi.org/10.2196/jmir.2095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22652979&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Bonnell et a

25.

26.

27.

28.

29.

Unertl KM, Schaefbauer CL, Campbell TR, Senteio C, Siek KA, Bakken S, et al. Integrating community-based participatory
research and informatics approaches to improve the engagement and health of underserved populations. JAm Med Inform
Assoc 2016 Jan;23(1):60-73 [FREE Full text] [doi: 10.1093/jamia/ocv094] [Medline: 26228766]

Ryerson AB, Rice CE, Hung M, Patel SA, Weeks JD, Kriss JL, et al. Disparitiesin COVID-19 vaccination status, intent,
and perceived access for noninstitutionalized adults, by disability status - National |mmunization Survey adult COVID
module, United States, May 30-June 26, 2021. MMWR Morb Mortal Wkly Rep 2021 Oct 01;70(39):1365-1371 [FREE
Full text] [doi: 10.15585/mmwr.mm7039a2] [Medline: 34591826]

COVID-19 Vaccine Implementation Collaborative. Washington State Department of Health. URL : https://www.doh.wa.gov/
Emergencies/COV 1D 19/Vaccinel nformation/Engagement/Collaborative [accessed 2022-02-10]

HarrisPA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, REDCap Consortium. The REDCap consortium: building
an international community of software platform partners. J Biomed Inform 2019 Jul;95:103208 [FREE Full text] [doi:
10.1016/].jbi.2019.103208] [Medline: 31078660]

Galletly CL, Lechuga J, Dickson-Gomez JB, Glasman LR, McAuliffe TL, Espinoza-Madrigal . Assessment of
COVID-19—redated immigration concernsamong L atinx immigrantsinthe US. JAMA Netw Open 2021 Jul 01;4(7):e2117049
[FREE Full text] [doi: 10.1001/jamanetworkopen.2021.17049] [Medline: 34279648]

Abbreviations

CBO: community-based organization

DOH: Department of Health

EN: exposure notification

LGBTQIA+: Leshian, Gay, Bisexual, Transgender, Queer/Questioning, Intersex, Asexual, and other identities
mHealth: mobile health

VIC: Vaccine Implementation Collaborative

WA: Washington

Edited by A Mavragani; submitted 22.03.22; peer-reviewed by C Baxter, D Thomas; comments to author 13.06.22; revised version
received 29.06.22; accepted 30.06.22; published 03.08.22

Please cite as.

Bonnell TJ, Revere D, Baseman J, Hills R, Karras BT

Equity and Accessibility of Washington Sate’'s COVID-19 Digital Exposure Notification Tool (WA Notify): Survey and Listening
Sessions Among Community Leaders

JMIR Form Res 2022;6(8): 38193

URL: https://formative.jmir.org/2022/8/€38193

doi: 10.2196/38193

PMID: 35787520

O©Tyler Jarvis Bonnell, Debra Revere, Janet Baseman, Rebecca Hills, Bryant Thomas Karras. Originaly published in IMIR
Formative Research (https://formative.,jmir.org), 03.08.2022. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the origina work, first published in IMIR Formative Research, is properly cited. The
complete bibliographic information, alink to the original publication on https://formative.jmir.org, as well as this copyright and
license information must be included.

https:/formative.jmir.org/2022/8/€38193 JMIR Form Res 2022 | vol. 6 | iss. 8| €38193 | p. 11

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/26228766
http://dx.doi.org/10.1093/jamia/ocv094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26228766&dopt=Abstract
https://doi.org/10.15585/mmwr.mm7039a2
https://doi.org/10.15585/mmwr.mm7039a2
http://dx.doi.org/10.15585/mmwr.mm7039a2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34591826&dopt=Abstract
https://www.doh.wa.gov/Emergencies/COVID19/VaccineInformation/Engagement/Collaborative
https://www.doh.wa.gov/Emergencies/COVID19/VaccineInformation/Engagement/Collaborative
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30126-1
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31078660&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2021.17049
http://dx.doi.org/10.1001/jamanetworkopen.2021.17049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34279648&dopt=Abstract
https://formative.jmir.org/2022/8/e38193
http://dx.doi.org/10.2196/38193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35787520&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

