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Abstract

Background: WA Notify was Washington State’s smartphone-based COVID-19 digital exposure notification (EN) tool, which
was used to help limit the spread of COVID-19 between November 30, 2020, and May 11, 2023. Following the 2022 Washington
State Public Health Association Annual Conference, attendees who had WA Notify activated began receiving ENs alerting them
to apossible COVID-19 exposure during the conference. A survey was emailed to al conference attendeesto measure WA Notify
adoption, mechanisms through which attendees received ENs, and self-reported engagement in protective behaviors postexposure.

Objective: This study aimed to learn more about the experiences of WA Notify adopters and nonadopters who may have been
exposed to COVID-19 at alarge group gathering.

Methods: A web-based survey administered through REDCap (Research Electronic Data Capture; Vanderbilt University) was
sent to all attendees of the Washington State Public Health Association conference. Self-reported demographic information and
characteristics of respondents were summarized. Regression models were used to estimate relative risks to compare WA Notify
adoption and testing behaviors between groups.

Results:  Of the 464 total registered attendees who were sent the survey, 205 (44%) responses were received; 201 eligible
attendees were included in this analysis. Of those, 149 (74%) respondents reported having WA Notify activated on their phones
at the time of the conference. Among respondents with WA Notify activated, 54% (n=77) reported learning of their potential
exposure from a WA Notify EN. Respondents who reported that they did not have WA Notify activated and learned of their
potential exposure viathe event-wide email from conference organizers were 39% less likely to test for COVID-19 compared to
respondentswith WA Notify activated who learned of their potential exposure from the email (relativerisk 0.61, 95% CI 0.40-0.93;
P=.02), and this gap was even larger when compared to respondents who learned of their exposure from a WA Notify EN. The
most commonly cited reason for not having WA Notify activated was privacy concerns (n=17, 35%), followed by not wanting
to receive ENs (n=6, 12%) and being unaware of WA Notify (n=5, 10%).

Conclusions: Digital EN systems are an important tool to directly and anonymously notify close contacts of potential exposures
and provide guidance on the next steps in a timely manner. Given the privacy concerns, there is still a need for increasing
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transparency surrounding EN technology to increase uptake by the public if thistechnology were to be used in the future to slow

the spread of communicable diseases.

(JMIR Form Res 2024;8:€50716) doi: 10.2196/50716
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Introduction

Background

Smartphone-based COVID-19 digital exposure notification
(EN) tools were developed at the beginning of the COVID-19
pandemic to help limit the spread of the SARS-CoV-2 virus.
Thesetoolsalert users of possible exposureto COVID-19 based
on Bluetooth-based proximity to other users’ devices and other
users informing the system of a positive COVID-19 diagnosis
[1]. According to the Association of Public Health Laboratories,
which helped support EN systems across the United States, 28
states haveimplemented adigital EN tool, including Washington
State, which launched its EN system, WA Notify on November
30, 2020 [2,3]. Like most of these tools, WA Notify was built
using the Google-Apple Exposure Notification (GAEN)
Bluetooth system and its GAEN Express platform [1-4].
GAEN-based digital COVID-19 EN tools preserve the users
privacy; adoption or activation of the tool is anonymous, users
and their locations are not tracked, and data protections ensure
ENs are distributed anonymously. As of April 11, 2023, WA
Notify had been activated on smartphones over 3.92 million
times. During the period in which WA Notify was operating,
approximately 230,000 positive COVID-19 caseswere reported
to the system and an estimated 1.94 million ENs were shown
to users[5].

The effectiveness of EN tools like WA Notify is presumed to
include providing rapid notification of possible exposure to
users|[6] and using effective strategiesto encourage individuals
shown an EN to engage in behaviors to reduce further spread,
such astesting and isolating [7,8]. While direct observation of
WA Notify users' protective behaviors after being shown an
EN is not possible, we can ask users who were shown an EN
about their anticipated and completed protective behaviors
through optional, anonymous surveys. The results from these
surveys suggest that ENsdo influence behavior, and it has been
estimated that digital EN tools such as WA Notify have averted
thousands of new COVID-19 cases in the states in which they
have been deployed and widely adopted [9-11].

In October 2022, the Washington State Public Health
Association (WSPHA) held its Annual Conference. Several
conference attendeestested positive for COVID-19 either during
or following the conference. In the week following, WA Notify
users who attended the conference began receiving ENs of
possible exposure during the time period when they were
attending the conference. This event presented a unique
opportunity to capture WA Notify user interactions in the
context of a large public gathering as well as the experiences
of public health professionals—a population potentially more
likely to both adopt digital EN tools and engage in protective
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behaviors—undertaking protective health behaviorsin response
to receiving an EN. We describe the results of a postconference
web-based survey emailed to al attendees to measure WA
Notify adoption, mechanisms through which attendees were
alerted to apossible COVID-19 exposure (digital EN, personal
communication, etc), and self-report of engagement in protective
behaviors after learning of the exposure.

Objectives
We aimed to learn more about the experiences of WA Notify

adopters and nonadopters who may have been exposed to
COVID-19 at alarge group gathering.

Methods

How WA Notify Works

WA Notify (and other similar EN systems) can be activated
either through the settings on iPhones or downloaded as an app
on Android phones [3,5]. When in close proximity to another
activated phone, the deviceswill exchange random, anonymous
cryptographic Bluetooth keys. If the owner of either devicelater
tests positive for COVID-19, they may anonymously confirm
their positiveresult using the tool. Depending on the length and
proximity of the phones' interaction, ENs will be shown on
phones belonging to individual swho have exchanged Bluetooth
keyswith the infected individual. While ENs may be displayed
on phones for exposures happening up to 10 days earlier, the
average time between exposure and the EN alert was 4.6 days
in October 2022. The examples of EN messages from WA
Notify can be found in Multimedia Appendix 1.

Survey Instrument

A web-based survey was designed to capture WA Notify
engagement (adoption and reasons for not having WA Notify
activated), awarenessthat someone who attended the conference
later tested positive for COVID-19, respondents COVID-19
status (presence of symptoms, testing, and result), vaccination
status, and demographics (race or ethnicity, age, gender, and
state residency). The survey was piloted internally to assess
clarity, question order, and timing. The fina survey was
programmed and administered through REDCap (Research
Electronic Data Capture) [12]. A copy of the survey can be
found in Multimedia Appendix 2.

Survey invitations were distributed via email to a list of all
WSPHA conference attendees on October 28, 2022, a total of
15 days after the conference, by the conference organizer.
Reminders were sent on November 6, 2022, and the survey
closed on November 10, 2022.
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Inclusion Criteria

Only respondentswho attended the WSPHA Annua Conference
on October 11 through 13, 2022, wereincluded. Reportsof ENs
distributed outside of October 11 through 23 were excluded
since these ENs fall outside of the 10-day window for ENs
plausibly resulting from interactions at the WSPHA conference

[3].
Statistical Analysis

Survey responses were tallied and stratified by the primary
outcome of interest, WA Notify activation status. Variables of
interest included how respondents learned that someone who
attended the conference later tested positive for COVID-19, the
development of COVID-19 symptoms, engagement in protective
behaviors after being shown an EN, and vaccination status.
Univariate Poisson regression models were used to estimate
relative risks (RRs) of having WA Notify activated and
postconference testing behavior between groups.

Ethical Consider ations

The University of Washington ingtitutional review board
determined that this project was a public health quality
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improvement or surveillance project and nonhuman subjects
research. The data used in this study were obtained from a
voluntary survey that did not provide any compensation for
participation and did not collect any personally identifiable
information.

Results

Respondent Demographics and Characteristics
Demographics

Of the 464 total registered attendees who were sent the survey,
205 (44%) responseswere received. Four surveyswere excluded
because the respondents did not attend the conferencein person.
A total of 201 completed surveyswereincluded inthe analysis,

of which 149 (74%) reported having WA Notify active on their
phones during the conference (Table 1).

The mgjority of the sampleidentified asfemale (n=158, 79%),
White (n=156, 78%), and non-Hispanic, any race (n=174, 87%).
Sixty-four percent (n=128) resided in Western Washington and
92% (n=184) reported having completed the primary COVID-19
vaccination series and receiving at least 1 booster.
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Table 1. Respondent characteristics by WA Notify activation status (N=201).

WA Notify activated

Yes (n=149) No (n=49) Total® (N=201)
Age (years), n (%)
18-34 55 (36.9) 9(18.4) 66 (32.8)
35-44 35(23.5) 17 (34.7) 52 (25.9)
45-54 30(20.1) 9(18.4) 39 (19.4)
55-64 26 (17.4) 8(16.3) 34(16.9)
65+ 3(2.0) 5(10.2) 9(45)
Missing 0(0) 1(2) 1(0.5)
Gender, n (%)
Male 23(15.4) 9(18.4) 33(16.4)
Female 119 (79.9) 37 (75.5) 158 (78.6)
Nonbinary 3(2 1(2 4(2)
Prefer not to answer 32 0(0) 3(15)
Missing 1(0.7) 2(4.1) 3(1.5)
Raceb, n (%)
American Indian or Alaska Native 4(2.7) 2(4.2) 6(3)
Asian 18 (12.1) 1(2) 19 (9.5)
Black 9 (6) 3(6.2) 12 (6)
Native Hawaiian or Pacific |slander 0(0) 0(0) 0(0)
White 113 (75.8) 41 (83.7) 156 (77.6)
Other 8 (5.4) 0(0) 9(4.5)
Missing 4(2.7) 4(8.2) 8(4)
Hispanic ethnicity®, n (%)
Hispanic 16 (10.7) 4(8.2) 21 (10.4)
Not Hispanic 130(87.2) 42 (85.7) 174 (86.6)
Missing 3(2 3(6.1) 6(3)
Region, n (%)
Eastern Washington 26 (17.4) 15 (30.6) 41 (20.4)
Wiestern Washington 103 (69.1) 24 (49) 128 (63.7)
Missing 20 (13.4) 10 (20.4) 32 (15.9)
Work from home status, n (%)
All of thetime 61 (40.9) 21 (42.9) 84 (41.8)
Most of thetime 42 (28.2) 7(14.3) 50 (24.9)
Some of thetime 34(22.8) 14 (28.6) 48 (23.9)
Not at all 12(8.2) 7(14.3) 19 (9.5)
Vaccination status, n (%)
Unvaccinated 2(13) 0(0) 2(1)
Primary series only 6(4) 8(16.3) 15(7.5)
Primary seriest+booster 141 (94.6) 41 (83.7) 184 (91.5)
Dayssincethelast dose
Mean (SD) 124 (152) 154 (191) 134 (165)
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WA Notify activated

Yes (n=149) No (n=49) Total® (N=201)
Median (IQR) 42.0 (0-665) 485 (0-772) 435 (0-772)
Missing, n (%) 6(4) 3(6.1) 9(4.5)

#Three respondents reported “1'm not sure” to whether they had WA Notify activated on their phones.
bRaspondents could select more than 1 answer and percentages can add to over 100%.
CHispanic origin is considered here as a grouping often considered by public health researchers and the United States Census Bureau.

WA Notify Adoption

Reported WA Notify adoption was highest among younger age
groups, with 86% (n=55) of those 18-34 years old having WA
Notify activated on their smartphones compared to 38% (n=3)
of those 65 years and older (Table 2). We found that those aged
35-44 years were 22% less likely to have WA Notify activated
than those aged 18-34 years (RR 0.78, 95% CI 0.63-0.97;
P=.03).

Reported adoption also varied acrossracial groups. Respondents
who identified as Asian were 29% more likely to have WA

https://formative.jmir.org/2024/1/e50716

Notify activated compared to those who did not identify as
Asian (RR 1.29, 95% Cl 1.13-1.49; P<.001). Respondentswho
identified as “other” race were 35% more likely to have WA
Notify activated compared to those who did not identify as
“other” (RR 1.35, 95% CI 1.24-1.47; P<.001). We found no
statistically significant association between WA Notify adoption
and Hispanic ethnicity of any race.

Respondentsliving in Eastern Washington were 22% lesslikely
to have WA Notify activated compared to those living in
Western Washington (RR 0.78, 95% CI 0.61-1.00; P=.05).
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Table 2. Respondent characteristics associated with having WA Notify activated (n=198).

Characteristics Values, n/N (%) Risk ratio (95% CI) P vaue
Age (years)
18-34 55/64 (86) 1 (Reference) Reference
35-44 35/52 (67) 0.78 (0.63-0.97) 032
45-54 30/39 (77) 0.90 (0.73-1.09) 27
55-64 26/34 (77) 0.89 (0.72-1.10) 28
65+ 3/8(38) 0.44 (0.18-1.07) .07
Gender
Male 23/32 (72) 1 (Reference) Reference
Female 119/156 (76) 1.06 (0.84-1.34) .62
Nonbinary 3/4 (75) 1.04 (0.57-1.91) .89
Race”
American Indian or Alaska Native 4/6 (67) 0.88 (0.50-1.56) .67
Asian 18/19 (95) 1.29 (1.13-1.49) <.001
Black 9/12 (75) 1.00 (0.71-1.40) 98
White 113/154 (73) 0.90 (0.76-1.06) 21
Other 8/8 (100) 1.35 (1.24-1.47) <.001
Hispanic ethnicity
Not Hispanic 130/172 (76) 1 (Reference) Reference
Hispanic 16/20 (80) 1.06 (0.84-1.34) 64
Region
Western Washington 103/127 (81) 1 (Reference) Reference
Eastern Washington 26/41 (63) 0.78 (0.61-1.00) .05
Work from home status
All of thetime 61/82 (74) 1.18(0.82-1.70) 38
Most of the time 42/49 (86) 1.36 (0.95-1.95) 10
Some of thetime 34/48 (71) 1.12(0.76-1.65) 56
Not at all 12/19 (63) 1 (Reference) Reference

Vaccination status

Unvaccinated 2/2 (100) N/AC N/A
Primary series only 6/14 (43) 0.55 (0.30-1.02) .06
Primary seriest+booster 141/182 (78) 1 (Reference) Reference

3 talic formatting in this table indicates that the B coefficient from the corresponding regression is significantly different from O at the P=.05 level.
bR%pondents could select more than 1 answer. The reference category for each comparison was those who did not select each respective response.
°N/A: not available.

EN Receipt

The WSPHA Annua Conference took place from October 11
through 13, 2022, in Wenatchee, WA . From October 13 through
October 23, there were 42 conference attendees who reported
receiving their first WA Notify EN. Figure 1 illustratesthe dates
of the first reported WA Notify EN among participants who
remember the date of the EN and who had WA Notify activated
during this period. We do not know when attendees tested
positive or confirmed their positive tests using WA Notify.

COVID-19 Vaccination Status

Only 2 respondents reported being unvaccinated (Table 2).
Respondents who reported receiving only the primary
vaccination series were 45% less likely to have WA Notify
activated than those with at least 1 booster, athough this
association was not statistically significant (RR 0.55, 95% Cl
0.30-1.02; P=.06).
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However, due to the 10-day storage period for keys used to
determine exposure, the plausible dates for an EN shown due
to a potential exposure during the conference were between
October 11 and 23. Three respondents reported ENs outside of
this range (October 2, 10, and 31), and these ENs were not
included in the analysis.

Drover et d

The only EN dates collected with this survey were for the first
WA Notify EN shown to those who reported having WA Notify
activated and who reported being aware that someone who
attended the conference later tested positive for COVID-19.
Dates for other ENs were unavailable, except for the WSPHA
conference organizer email EN sent to all attendees on October
17.

Figure 1. The plausible dates for an exposure notification shown because of potential exposure during the conference were between October 11 and
23 due to the 10-day storage period for keys used to show exposure notifications. Data were only available for respondents with WA Notify activated
who remembered the date of thefirst WA Notify exposure notification received. Three respondents reported exposure notifications outside of thisrange
(October 2, 10, and 31), and these exposure notifications were not included in the analysis. WSPHA: Washington State Public Health Association.
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Symptoms, Testing, and WA Notify Adoption

Following the conference, 17% (n=35) of respondents reported
experiencing at least 1 symptom and 63% (n=126) took a test
for COVID-19 (Table 3).

Among those who tested, 92.1% (n=116) reported taking an
“at-home” rapid antigen test for COVID-19, while the others
received a polymerase chain reaction test. Testing was most

https://formative.jmir.org/2024/1/e50716

Conference organizers notify participants
of possible exposure via email on Oct 17.

frequently prompted by receiving an EN from WA Notify (n=58,
29%) or email notification from WSPHA conference organizers
(n=56, 28%), although many respondents also reported testing
being a routine behavior when they travel (n=44, 22%).
Respondents who reported having WA Notify activated were
74% morelikely to test for COVID-19 following the conference
compared to those who did not have WA Notify activated (RR
1.74, 95% Cl 1.22-2.47; P=.002). Nine (7%) respondents
reported testing positive following the conference.
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Table 3. Respondent testing behaviors and postconference health outcomes by WA Notify activation status (N=201).

WA Notify activated, n (%)

Yes (n=149) No (n=49) Total® (N=201)

Symptoms postconference

0 112 (75.2) 35(71.4) 148 (73.6)

1 8(5.4) 3(6.1) 11 (5.5)

2+ 19 (12.8) 4(82) 24(11.9)

Missing 10 (6.7) 7(14.3) 18 (9)
Tested postconference

Yes 105 (70.5) 20 (40.8) 126 (62.7)

No 43(28.9) 29 (59.2) 74(36.8)

Missing 1(0.7) 0(0) 1(0.5)
Test reason™®

WA Notify EN® 56 (37.6) 2(4.2) 58 (28.9)

Conference EN 44 (29.5) 12 (24.5) 56 (27.9)

Personal EN 14 (9.4) 1(2) 15 (7.5)

Symptoms 13(8.7) 3(6.1) 16 (8)

Routine 38 (25.5) 6(12.2) 44 (21.9)

Other 11(7.4) 2(4.1) 14 (7)
Test method®

Home rapid test 96 (91.4) 19 (95) 116 (92.1)

Testing center 9(8.6) 1(5) 10(7.9)
Tested positive®

Yes 7(6.7) 1(5) 9(7.1)

No 98 (93.3) 19 (95) 117 (92.9)

8Three respondents reported “I’m not sure” to whether they had WA Notify activated on their phones.
bReﬁpondents could select more than 1 answer and percentages can add to over 100%.
CAmong respondents who reported testing for COVID-19 following the conference (n=126).

dEN: exposure notification.

Pathways for Receiving First EN

Most respondents (n=194, 97%) reported that they were aware
that someone who attended the conference later tested positive
for COVID-19 (Table 4).

Respondents learned about the attendees who tested positive
for COVID-19 through a variety of pathways. Among those
who were aware, respondents most frequently reported learning
of the COVID-19-positive attendees via an event-wide email
notification from WSPHA conference organizers (n=93, 48%)
or receiving a WA Notify EN (n=77, 40%). A small number of
respondents learned about the COVID-19-positive attendees
viapersonal communication from another attendee who tested

https://formative.jmir.org/2024/1/e50716

positive for COVID-19 (n=7, 4%), communication from
someone el se who had been exposed (n=6, 3%), or an internal
email notification from the Washington State Department of
Hedth (n=4, 2%). Among respondents with WA Notify
activated, 54% (n=77) reported learning of their exposure from
WA Notify, while 33% (n=48) learned of their exposure from
the conference organizer email. It is possible that some portion
of the 33% (n=48) of respondents with WA Notify activated
who received the email notification first were not considered
exposed based on Bluetooth proximity or therisk score usedin
WA Notify. Alternatively, thisgroup may have also been shown
aWA Notify EN after the email notification, but data were not
collected on additional notifications.
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Table 4. Awareness of conference attendees who later tested positive for COVID-19 by WA Notify activation status (N=201).

WA Notify activated, n (%)

Yes (n=149) No (n=49) Total® (N=201)

Awar e of COVID-19-positive attendees

Yes 144 (96.6) 47 (95.9) 194 (96.5)

No 5(3.4) 1(2) 6 (3)

Missing 0(0) 1(2 1(0.5)
How COVID-19-positive attendeesfirst heard about?

Email from WSPHAC conference organizers 48 (33.3) 42 (91.3) 93 (48.2)

WA Notify EN® 77 (535) 0(0) 77 (39.9)

Personal communication from a COVID-19—positive attendee 7(4.9) 0(0) 7 (3.6)

Notified by a contact tracer 0(0) 0(0) 0(0)

Other® 12(8.3) 4(8.7) 16 (8.3)

#Three respondents reported “1’m not sure” to whether they had WA Notify activated on their phones.
ba mong respondents who were aware that someone who attended the conference later tested positive for COVID-19 (n=194).

SWSPHA: Washington State Public Health Association.
dEN: exposure notification.

®Reasons included communication from someone else who was exposed (n=6), Washington State Department of Health email notification (n=4), and

cannot remember (n=2).

Associations Among Pathway of First Received EN,
Symptoms, Vaccination History, and Testing

Respondents who reported that they did not have WA Notify
activated and learned that someone who attended the conference
later tested positive for COVID-19 via the email from
conference organizers were 39% less likely to take a test for
COVID-19 than respondents with WA Notify activated who
learned of their potential exposure from the email (RR 0.61,
95% Cl 0.40-0.93; P=.02; Table 5).

Respondents with WA Notify activated who learned of their
potential exposure from a WA Notify EN were dlightly more
likely to test compared to those with WA Notify who received

https://formative.jmir.org/2024/1/e50716

the email natification first, although this association was not
significant (RR 1.14, 95% CI 0.90-1.45; P=.28).

The number of symptoms experienced was associated with
testing for COVID-19 following the conference. Respondents
who reported experiencing 1 symptom were 62% more likely
to test than those who experienced no symptoms (RR 1.62, 95%
Cl 1.28-2.05; P<.001), and those who experienced 2 or more
symptoms were 78% more likely to test than those who
experienced no symptoms (RR 1.78, 95% Cl 1.55-2.06; P<.001;
Table 5). With the exception of 1 person who reported a sore
throat, everyone who reported symptoms also reported testing
for COVID-19.
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Table 5. Associations among the method of receiving an EN?, symptoms, vaccination history, and testing postconference (N=201).

Characteristic Postconference testing, n/N (%) RRP? (95% ClI) P value

How COVID-19-positive attendees first heard about®

WA Notify EN 58/77 (75) 1.14 (0.90-1.45) 28
Email from WSPHAY conference organizers—WA  31/47 (66) 1 (Reference) Reference
Notify activated
Email from WSPHA conference organizers—WA 17/42 (41) 0.61 (0.40-0.93) 028
Notify not activated
Symptoms
0 83/148 (56) 1 (Reference) Reference
1 10/11 (91) 1.62 (1.28-2.05) <.001
2+ 23/23 (100) 1.78 (1.55-2.06) <.001
Vaccination status
Unvaccinated 0/2(0) N/Af N/A
Primary series only 7/15 (47) 0.72 (0.41-1.25) 24
Primary series+booster 119/183 (65) 1 (Reference) Reference

Dayssince last the vaccine dose

30-day difference N/A 0.98 (0.96-1.01) 13

3EN: exposure notification.

bRR: relative risk.

CAmong respondents who were aware that someone who attended the conference later tested positive for COVID-19 (n=194).

dWSPHA: Washington State Public Health Association.

Cltalic formatting in this table indicates that the B coefficient from the corresponding regression is significantly different from 0 at the P=.05 level.
N/A: not available.

positive for COVID-19 and whether the respondent devel oped

Associations Between Pathway of First Received EN  ~ /15 19 using the Fisher exact test (P=.21: Table 6).

and Developing COVID-19

No statistically significant association was found between how
respondents|earned of the conference attendeeswho later tested

Table 6. Associations between the method of receiving an EN? and developing COVID-19 among those who were aware of COVID-19-positive
attendees and tested following the conference (N=120).

Characteristic Values, n/N (%) P value®
How COVID-19—positive attendees fir st heard about® 21
Email from WSPHAY conference organizers 6/49 (12)
WA Notify EN 2/58 (3)
Personal communication from a COVID-19—positive attendee 1/6 (17)
Other 0/7 (0)

3EN: exposure notification.

BFisher exact P value,

“There was an option for “Notified by a contact tracer,” but 0 respondents selected it.
dWSPHA: Washington State Public Health Association.

- . commonly cited reason was privacy concerns (n=17, 35%),
Reasons for Not Activating WA Notify followed by not wanting to receive ENs (n=6, 12%), and being
Among those who reported not having WA Notify activated unaware of WA Notify (n=5, 10%). Other reasons for not
(N=49), there were a variety of reasons reported with some  activating WA Notify included not understanding it (n=3, 6%),
respondents (n=7) reporting multiple reasons. The most thinking it is cumbersome or bothersome (n=3, 6%), not getting
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aroundto it (n=3, 6%), having limited phone storage (n=3, 6%),
not living in WA State, limited contact with others (n=2, 4%),
and assumed exposure (N=2, 4%).

Discussion

Overview

This analysis allowed us to compare the characteristics of WA
Notify adopters and nonadopters among those attending the
WSPHA Annual Conference. It also explored testing behavior
following a possible exposure and factors that may influence
EN tool uptake. Our survey population consisted of public health
professionals who, compared to the genera public, are likely
to be more aware of COVID-19 risks and prevention measures
and are more inclined to use digital EN tools.

Principal Results

Our findings indicate that respondents who identified as WA
Notify users were more likely to be younger compared to their
counterparts, although thisisunsurprising asyounger age groups
may be more comfortable with digital tools and technology in
general. WA Notify users were also more likely to receive
COVID-19 vaccinations relative to their counterparts, which
would alignwith ahigher likelihood of taking health precautions
ingeneral. Key findingsincluded high levels of reported privacy
concerns among nonadopters, that the majority (n=77, 54%) of
WA Notify users reported first learning about their possible
exposure from the tool, and that WA Notify users were more
likely to test for COVID-19 compared to nonusers regardliess
of how they were first notified about their exposure.

Among nonusers, the most common reason for not having WA
Notify activated was privacy concerns (n=17, 35%), despite
stringent privacy protections, which make it nearly impossible
for any government agency or corporation to obtain
individual-level information [13,14]. We recognize that social
desirability bias may have led nonusersto more frequently cite
privacy concerns for not adopting WA Notify and assume that
the general public, whose affiliation with public health islower,
likely has equal or greater privacy concerns than our sample.
Still, this finding underscores the need for improved
communications surrounding the privacy and data security of
digital EN systems.

WA Notify users were significantly more likely to test for
COVID-19 irrespective of how they first learned of their
potential exposure. It is possible that testing was encouraged
by the more personalized WA Notify EN or receiving multiple
notifications or the combination of these 2 factors.
Unfortunately, we cannot determine the extent to which WA
Notify ENs encouraged testing. It is possible individuals with
WA Notify activated were also morelikely to test for COVID-19
regardless of whether they received an EN.

However, our findings indicate that WA Notify played an
important rolein distributing timely ENsto conference attendees
following COVID-19 exposures at the WSPHA conference.
Additionally, we believe a proximity-based digital EN system
could be particularly useful in other large gatherings to alert
close contacts of their exposure and reduce further transmission.
The WSPHA conference was unique in that the attendees were
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public health professionals, and the sponsoring organization’s
mission focused on health and public safety. Organizersin other
event contexts may not beinformed about infectiousindividuals
attending the event, and if informed, organizers may be unable
to or choose not to distribute their own EN to attendees.

Our results add to the evidence of the value of digital EN
systems, but work remains to encourage adoption and
engagement with these systems. The adoption of these systems
is influenced by how easy they are to use (which isimproved
by the GAEN Express platform). Additionally, conducting pilot
studies of the system, strong advertising campaigns, and
engaging awide array of stakeholders all likely contributed to
WA Notify’s successes and can improve the adoption of similar
systemsin the future [3].

Limitations

There are several limitations to our findings. The survey
population was a subset of individuals from the WSPHA
conference and thus could have limited generalizability to the
general population since the survey respondentsarelikely highly
invested in public health and public health measures. These
individuals could be more likely to use EN tools and take
additional precautions against COVID-19 infection compared
to the population of all WSPHA conference attendees or the
genera public.

There are aso limitations to our survey design. The survey did
not ask about prior COVID-19 infection, so natural immunity
could not be accounted for. The question about vaccination
statusallowed an option for primary seriest+booster; respondents
who selected that response may have received either 1 booster
or multiple boosters because the new bivalent booster had
recently become available. We did not assess the respondents’
role within public health, such as if they worked at the state or
local level or were astudent. Knowing these characteristics may
have provided more insight into the differences between these
groups. When assessing the type and number of ENs received,
data were only collected regarding the first EN method. The
EN date information was only available for those who reported
receiving a WA Notify EN; dates of other ENs were unknown
if multiple were received.

Conclusions

Digital EN systems are important tools that have been used to
notify close contacts of potential COVID-19 exposures. Our
data suggest that having WA Notify activated encouraged
individuals to engage in postexposure protective behaviors
relative to those who did not have the tool activated. For digital
EN technologiesto sustain and expand their use in slowing the
spread of communicable diseases moving forward, more work
must be done to encourage uptake in groups less comfortable
with the technology. Developing clear, consistent, and
transparent messaging around the privacy and data security
protocols built into these toolsis needed to reduce these barriers
to adoption. Additionally, understanding how to communicate
evidence of public health value both to the general public and
within the public health community is needed. Investment in
futuredigital public health toolswould benefit from animproved
evidence base that includes systematic research on the impact
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of tailored messaging and the attributes and componentsof such  public health digital tools like WA Notify.
messaging for encouraging the adoption and sustained use of
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