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Abstract

Background: SMStext messaging- and internet-based self-reporting systems can supplement existing vaccine safety surveillance
systems, but real-world participation patterns have not been assessed at scale.

Objective: This study aimed to describe the participation rates of a new SM S text messaging- and internet-based self-reporting
system called the Kaiser Permanente Side Effect Monitor (KPSEM) within alarge integrated health care system.

Methods: We conducted a prospective cohort study of Kaiser Permanente Southern California (KPSC) patients receiving a
COVID-19 vaccination from April 23, 2021, to July 31, 2023. Patients received invitations through flyers, SM S text messages,
emails, or patient health care portals. After consenting, patients received regular surveys to assess adverse events up to 5 weeks
after each dose. Linkage with medical records provided demographic and clinical data. In this study, we describe KPSEM
participation rates, defined as providing consent and completing at least 1 survey within 35 days of COVID-19 vaccination.

Results: Approximately, 8% (164,636/2,091,975) of all vaccinated patients provided consent and completed at least 1 survey
within 35 days. The lowest participation rates were observed for parents of children aged 12-17 years (1349/152,928, 0.9%
participation rate), and the highest participation was observed among older adults aged 61-70 years (39,844/329,487, 12.1%).
Persons of non-Hispanic Whiterace weremorelikely to participate compared with other races and ethnicities (13.1% vs 3.9%-7.5%,
respectively; P<.001). In addition, patients residing in areas with a higher neighborhood deprivation index were less likely to
participate (5.1%, 16,503/323,122 vs 10.8%, 38,084/352,939 in the highest vslowest deprivation quintiles, respectively; P<.001).
Invitations through the individual's Kaiser Permanente health care portal account and by SM S text message were associated with
the highest participation rate (19.2%, 70,248/366,377 and 10.5%, 96,169/914,793, respectively), followed by email (19,464/396,912,
4.9%) and then QR codes on flyers (25,882/2,091,975, 1.2%). SMS text messaging—based surveys demonstrated the highest
sustained daily response rates compared with internet-based surveys.

Conclusions: Thisrea-world prospective study demonstrated that anovel digital vaccine safety self-reporting system implemented
through an integrated health care system can achieve high participation rates. Linkage with participants’ electronic health records
isanother unique benefit of this surveillance system. We a so identified lower participation among sel ected vulnerabl e popul ations,
which may have implications when interpreting data collected from similar digital systems.
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Introduction

Methods

Globally, there has been arapid adoption of digital technologies,
partly due to widespread access to mobile phones [1]. Mobile
health (mHealth) has the power to revolutionize health care
delivery and monitoring systems. Dueto their ability to collect
real-time self-reported symptom data from a large number of
patients, mHealth systems have proven particularly useful in
post licensure vaccine monitoring surveillance [2,3]. However,
the broader applicability and significance of mHealth extends
across multiple clinical domains, including chronic disease
management, mental health support, and preventative care[4-7],
underscoring the need to ensure their equitableimplementation.

Degspite this clear need, digital health care tools have been
criticized for the underrepresentation of selected population
groups, such as persons of different races or ethnicities or older
age [8]. This phenomenon, known as the “digital divide” [9],
impacts the generalizability of findings and risks exacerbating
existing barriers to health care and health disparities [10,11].
Furthermore, in addition to enhancing equity, understanding
and accounting for major drivers of participation also has
important implications when interpreting data collected from
mHealth systems. Without accounting for these systemic biases,
epidemiological associations could be substantially altered, as
demonstrated previously [12]. However, previous studies have
lacked data with enough granularity within a closed system to
identify population-level participation patterns.

These studies include several smartphone-based reporting
systems for postvaccine reporting of adverse events (AES)
following immunizations[13-17]. However, since most systems
rely on voluntary app-based smartphone enrollment, uptake has
generally been low (often under 5% of vaccinated individuals)
[3,18-22], contributing to a lack of representativeness. In
addition, none of these studies have linked self-reported
symptom data with individual-level electronic health record
(EHR) data, limiting their ability to contextualize demographic
or clinical information against that of the total vaccinated
population and to validate clinical diagnoses. Evaluating
participation in a similar digital system implemented across a
large integrated health care system will improve the
interpretation of data collected from SM S text messaging- and
internet-based self-reporting systems and can inform the design
of future systems. In January 2021, Kaiser Permanente Southern
Cadlifornia(KPSC) devel oped the Kaiser Permanente Side Effect
Monitor (KPSEM), adigital survey tool that allows patients to
report on potential adverse events following COVID-19
vaccination. In this study, we aimed to assess KPSEM
participation by demographic and clinical characteristicswithin
alarge integrated health care system.

https://mhealth.jmir.org/2024/1/€58991

Study Population

This prospective cohort study of all patients receiving
COVID-19 vaccinations through KPSC from April 23, 2021,
through July 31, 2023, monitored self-reported adverse events
and solicited symptoms following vaccination.

Data Collection

Patients receiving COVID-19 vaccinations at a KPSC facility
could join the system online by scanning a QR code available
on study flyers and posters using their smartphone devices.
Except for SMS text messages, al study recruitment and
communication materials in this study were branded with
standard Kaiser Permanente institutional affiliations, including
the study flyer, emails, and portal messages. Patients who did
not sign up on the day of vaccination received an invitation by
SM Stext message, email, or anotification through their online
Kaiser Permanente health care portal account. This included
patients with Kaiser Permanente membership who were
vaccinated by an external provider and identified through
insurance claims databases and other integrated sources. Parents
or guardians provided consent and submitted responses on behal f
of their child under 18 years of age or their legal dependent.
Initially, the Kaiser Permanente health care portal message
center and SM S text message invitations were prioritized over
email if patients had online accounts and valid contact
information on file since these channel s were found to result in
higher participation rates during apilot study (unpublished data).
However, in December 2021, al health care porta
communication was stopped due to concern of it interfering
with care delivery messages, and SM S text messages became
the prioritized channel of communication for initial invites.
During the consent procedure, participants were asked whether
they would prefer to complete the survey exclusively by SMS
text message rather than online. After providing consent, patients
were sent surveysinquiring about solicited AEs and symptoms
at regular intervals according to their preferred contact method
for up to 5 weeks after each dose; daily for the first week,
alternate daysfor the second week, then weekly for 3 additional
weeks. Survey wording and timing of survey questions are
provided in Tables S1 and S2 in Multimedia Appendix 1. Upon
receipt of additional vaccine doses, the survey cycle was
restarted. Participants could actively withdraw from the survey
at any point and would not be recontacted for subsegquent doses.
Survey information was subsequently combined with EHR data
for access to patients’ demographic and clinical data across all
care settings. Surveys were also made available in Spanish
according to a patient’s on-file preference.
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Statistical Analysis

Selected characteristics were described among all patientswho
received aCOVID-19 vaccination at KPSC over the study period
and among those opting to participatein KPSEM. Participation
was defined as completing at least 1 survey within 35 days of
their vaccination. Selected clinical and demographic
characteristics of interest included age, sex, race or ethnicity,
socioeconomic status, and the presence of chronic comorbidities
within 1 year before the date of first vaccination within the study
period. Prespecified ICD-10 (International Satistical
Classification of Diseases, Tenth Revision) diagnosis codes
were used to define comorbidities (Tables S3 and $4 in
Multimedia Appendix 1). The neighborhood deprivation index
(NDI) was used as an indicator of community-level
socioeconomic status [23]. Race or ethnicity was categorized
using mutually exclusive self-determined categories of
non-Hispanic race (White, Black, or Asian), ethnicity (Hispanic),
other (not within race or ethnicity groupings), or unknown race
or ethnicity. Differencesin survey participation statistics, survey
reminder preferences (ie, SMS text message, email, or Kaiser
Permanente portal message reminders), and self-reported
solicited AEs and symptoms were described across selected
demographic and clinical characteristics. Similarly, differences
in participation (response rates and withdrawal rates over time)
were described by separate recruitment and reminder channels,
irrespective of demographic and clinical characteristics.
Participant characteristics were compared using the chi-square
test. All analyses were done with SAS Enterprise Guide
statistical software (version 7.1) and R (version 4.3.0, R
Foundation for Statistical Computing). Results were reported
according to the updated CONSORT-EHEALTH (Consolidated
Standards of Reporting Trials of Electronic and Mobile Health
Applications and Online Telehealth) guidelines [24] and the
CHERRIES (Checklist for Reporting Results of Internet
E-Surveys) [25].

https://mhealth.jmir.org/2024/1/€58991
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Ethical Consider ations

All study activities were reviewed by the Centers for Disease
Control and Prevention (CDC) and completed in accordance
with applicable Federal law and CDC policy. In addition, the
study protocol was reviewed and approved by the KPSC
institutional review board, which waived the requirement for
informed consent (#12769).

Results

Study Population and Recruitment

Among 2,091,975 patients who were vaccinated between April
23,2021, and July 31, 2023 (Table 1), 164,636 (7.9%) enrolled
in the KPSEM system and completed at least 1 survey in the
35 daysfollowing the first dose of COVID-19 vaccination they
received within the study period. This included patients who
were vaccinated at KPSC facilities and KPSC members who
received vaccination at non-KPSC facilities. Passive recruitment
methods through patients scanning QR codes on flyers and
posters at the time of vaccination enrolled only a small
proportion of all vaccinated individuals (25,882/2,092,824,
1.2%; Figure 1 and Table $4 in Multimedia Appendix 1).
Among persons contacted through their Kaiser Permanente
health care portal account, 19.2% (70,248/366,377) joined and
submitted at least 1 survey following their vaccination. Hence,
this method was the most successful recruitment channel. SMS
text message invitationsresulted in a participation rate of 10.5%
(96,169/914,793). Email invitations resulted in the lowest
participation rate compared with the other active invitation
channels (4.9%, 19,464/396,912). Among all individuals who
received at least 1 digital invitation across all vaccine doses,
participation was 13.1% (181,462/1,382,095; Table $4 in
Multimedia Appendix 1).
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Table 1. Characteristics of Kaiser Permanente Side Effect Monitor survey population receiving a COVID-19 vaccination from April 23, 2021, to July

31, 2023.
All vaccinated patients, n Participation rates®
Firstdose® Second dose® Thirddose®  First dose® Second dose® Third dose”
n (%) Pvalue® n (%) Pvalue® n (%) P value®

Total 2,091,975 1,087,240 352,086 164,636 (7.9) 56,268 (5.2) 26,054 (7.4)

Continuous K P4 member ship® <.001 <.001 <.001
Yes 1,738,566 962,252 333,236 148,141 (8.5) 53,545 (5.6) 25,462 (7.6)

No 353,400 124,988 18,850 16,495 (4.7) 2723(2.2) 592 (3.1)

Age at vaccination (years) <.001 <.001 <.001

0-4 35,504 28,895 12,467 2266 (6.4) 706 (2.4) 188 (1.5)
511 133418 112,032 35,673 8001 (6) 4301 (3.8) 1381 (3.9)
12-17 152,928 92,191 23,789 1349 (0.9) 860 (0.9) 511 (2.1)
18-30 274,968 106,297 17,353 10,599 (3.9) 2061 (1.9) 519 (3.0)
31-40 265,379 99,747 16,253 19,032 (7.2) 4185 (4.2) 883 (5.4)
41-50 268,120 104,102 17,036 20,834 (7.8) 5346 (5.1) 1127 (6.6)
51-60 316,438 148,062 45,380 31,429 (9.9) 9831 (6.6) 4277 (9.4)
61-70 329487 188,122 78,429 39,844 (12.1) 15,000 (8.0) 8356 (10.7)

71+ 315643 207,792 105,706 31,282 (9.9) 13,978 (6.7) 8812 (8.3)

Sex <.001 <.001 <.001
Female 1,135,626 586,217 191,269 102,445 (9.0) 34,433 (5.9) 15,700 (8.2)

Male 956,349 501,023 160,817 62,191 (6.5) 21,835 (4.4) 10,354 (6.4)

Race and ethnicity <.001 <.001 <.001
Hispanic 775176 397,035 109,292 42,638 (5.5) 13,403 (3.4) 5080 (4.6)
Non-Hispanic 253,029 134,827 49,590 16,675 (6.6) 5069 (3.8) 2285 (4.6)

Asian

Non-Hispanic 174,759 105,912 37,813 13,033 (7.5) 5197 (4.9) 2669 (7.1)
Black

Other 117,009 59,152 18,778 8448 (7.2) 2729 (4.6) 1162 (6.2)
Non-Hispanic ~ 581,531 310,958 120,255 76,451 (13.1) 27,869 (9.0) 14,078 (11.7)
White

Unknown 190,381 79,356 16,358 7391 (3.9) 2001 (2.5) 780 (4.8)

NDI quintile’ <.001 <.001 <.001

1(leastdeprived) 352,939 184,330 69,342 38,084 (10.8) 13,384 (7.3) 6855 (9.9)
2 448763 232,809 80,942 42,978 (9.6) 14,744 (6.3) 6968 (8.6)
3 496,499 258,213 84,071 38,341 (7.7) 13,172 (5.1) 5997 (7.1)
4 465142 242,381 71,573 28,461 (6.1) 9411 (3.9) 3997 (5.6)
5(most deprived) 323122 167,771 45,780 16,503 (5.1) 5499 (3.3) 2216 (4.8)

Unknown 5510 1736 378 269 (4.9) 58 (3.3) 21(5.6)

Participation rate was cal culated as: Participants with at least 1 documented report through KPSEM within 35 days following receipt of vaccination +
total vaccinated population x 100.

PCOVID-19 vaccine dose is defined as a documented dose received within the defined study period, regardless of patient history of previous doses.
CDifferences in participation rate were compared across demographic characteristics using the chi-square test for heterogeneity.

4K P: Kaiser Permanente.

€K P membership is defined as enrolIment at least 1 year before vaccination and for 35 days following vaccination.
fNeighborhood Deprivation Index (NDI) was defined as the latest available NDI before COVID-19 vaccination.
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Figure 1. Participation rate by invitation channel among patients receiving a COVID-19 vaccination from April 23, 2021, to July 31, 2023. The
participation rate was defined as follows: at least 1 documented report through Kaiser Permanente Side Effect Monitor within 35 days following receipt

of vaccination + total invited population x 100. KP: Kaiser Permanente.
QR code
(1.2% participation rate) =

KP Portal message
(19.2% participation rate)

Text message
(10.5% participation rate)

Email
(4.9% participation rate)

Patterns of Participation

Females (102,445/1,135,626, 9%) were more likely to participate
than males (62,191/956,349, 6.5%, P<.001; Table 1). Parents
or guardians joining on behalf of their children demonstrated
higher participation rates for younger children aged 0-4 years
(2266/35,594, 6.4%) and 5-11 years (8001/133,418, 6%) than
parents or guardians of children aged 12-17 vyears
(1349/152,928, 0.9%; Figure 2). Low participation rates were
aso observed for young adults aged 18-30 years
(10,599/274,968, 3.9%). The age group with the highest

Participated

Did not participate

participation rates was adults aged 61-70 years (39,844/329,487,
12.1%). Participation also varied systematically by race or
ethnicity and NDI; persons of non-Hispanic White race were
more likely to participate compared with other races or
ethnicities (13.1% vs 3.9%-7.5%, respectively, P<.001). Patients
residing in areaswith ahigher NDI werelesslikely to participate
(5.1%, 16,503/323,122 vs 10.8%, 38,084/352,939, in the highest
vs lowest deprivation quintiles, respectively, P<.001). Overall,
regardiess of demographics, participation decreased for the
second dose following dose 1 and then increased following the
third dose (Figure 2).

Figure 2. Participation rate by dose and demographic characteristics among patients receiving a COVID-19 vaccination from April 23, 2021, to July
31, 2023. Participation rate was defined asfollows: participantswith at least 1 documented report through Kaiser Permanente Side Effect Monitor within

35 days following receipt of vaccination/total vaccinated population x 100.

NDI: Neighborhood Deprivation Index.

A B.
515' 151
o
£
b Dose
=
3 107 101
@ Dose 1
=
‘s Dose 2
_8 51 51 . Dose 3
E I
[=3
: [ i
g, in | |

5 11 12 17 18 30 31- 40 41 oO 51 60 61 }'O ?1+ Female Male
Age Sex
C. D.

10

09 I I I I I I

Proportion of vaccinated (%)

151

101

1 (Least deprlved 2 45 (Most deprwed]NA

NDI

Survey response rates dropped during the first week of survey
notifications, from over 80% of participants across all invite

https://mhealth.jmir.org/2024/1/e58991

XSL-FO

RenderX

Hnsp'anicAsian Black Othar WhiteUnknown
Race or Ethnicity

channels on the day of consent (day 0) to below 30% of all
enrolled participants on day 2 of the survey (Figure 3A). After
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the second day of the survey, the response rates consistently
dropped through approximately week 3 of the survey and
remained low until week 5 (<5% of enrolled participants).
However, the sustained response rates differed by survey
reminder channel, notably, SM Stext message promptsand SMS
text message surveys achieved consistently higher sustained
responses compared with the other survey channels over 5
weeks. During the 35-day follow-up period, a cumulative
proportion of around 3% of study participants withdrew from
the study among those who were receiving SM S text message
reminder notifications (Figure 3B). Withdrawals were less
frequent over the same period among persons who opted to
receive notifications through their Kaiser Permanente health

Malden et a

care portal account (approximately 2%), and active withdrawals
were lowest among persons receiving email reminders (<1%),
although email reminders also had the lowest daily response
rates (Figure 3A).

Initial reactions (local, systemic, and additional symptoms) were
reported more freguently among persons who responded to
multiple surveys during the 35-day follow-up period compared
with participants who only responded to asingle survey (Table
S5inMultimedia Appendix 1), as was the proportion reporting
seeking medical care for symptoms; however, initial reports of
reactions or solicited symptoms did not affect the likelihood of
participation after subsequent vaccine doses (Table S6 in
Multimedia Appendix 1).

Figure 3. Rate of survey response (A) and active withdrawals (B) by day since consent and survey channel among Kaiser Permanente Side Effect
Monitor participants receiving aCOVID-19 vaccination from April 23, 2021, to July 31, 2023. Participation was defined as at least 1 documented report
through Kaiser Permanente Side Effect Monitor within 35 days following receipt of COVID-19 vaccination.
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Discussion

Principal Findings

Overall, these findings provide evidence for the feasibility of a
digital self-reporting system as atimely, flexible, and scalable
supplement to existing vaccine safety surveillance systems. We

https://mhealth.jmir.org/2024/1/e58991
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observed a high participation rate among vaccinated patients
compared with other digital reporting systems deployed to a
general US population. However, we also observed differences
in participation across neighborhood-level socioeconomic
characteristics and race or ethnicity, suggesting the existence
of barriers to participation in these systems. If self-reporting
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digital health systems are to be used at scale, outreach efforts
must be optimized to ensure that they accurately represent the
underlying population. These findings also provide valuable
information to improve the design of future digital self-reporting
systems and to improve the interpretation and validity of the
data collected through such systems.

There could be several reasons for the high participation rate
of 30% observed in this study when compared with other digital
vaccine safety self-reporting systems such as V-safe (CDC),
which enrolled approximately 1-2% of all vaccinees in the
United States during the national COVID-19 vaccination
program [26]. First, owing to the integrated health care system
setting (rather than afederal entity), our system may have had
enhanced trust among participants [27,28]. An increase in
awareness of the system by staff and patients could have aso
contributed to enhanced participation since a conscious effort
was made to publicize the system through staff awareness
sessions and internal communication platforms. Furthermore,
recruitment invitations were sent to patients following receipt
of multiple vaccine doses, further increasing their awareness of
the system and the likelihood of participating with each new
dose. In addition, by leveraging the expertise of trained digital
teams, our system had many unique features designed to enhance
survey usability and acceptance, such asthe ability for enrollees
to select their preferred survey methods (ie, SM S text message
or internet-based surveys) and survey reminder preferences
which may have improved participation and survey retention
rates. Indeed, we observed that users had a strong preference
for SMS text message surveys compared with other channels,
and SM S text messages were associated with higher sustained
survey response rates over 5 weeks. SM S text messages have
proven to be an effective communication method to enhance
trust and awareness of vaccine safety previously [29].
Furthermore, the preference for SMS text messaging—based
systems over smartphone apps or targeted email s has been noted
elsewhere [3,22], and most app-based reporting systems have
demonstrated much lower participation rates compared with
this study [3,18-20,22]. Previous work with patient usability
surveys hasidentified barriers specifically related to smartphone
apps, including lack of device memory, the need for software
updates, and the additional time required to download apps[22].
Hence, not requiring a smartphone to participate in our system
likely contributed to our observed high participation rates.

Akin to this study, other studies assessing the uptake of
self-reporting systems for vaccine safety have identified the
highest rates of participation among middle-aged adults and
females [3,13,18-21,30]. In addition, we observed significant
differences in participation by other demographic and
socioeconomic characteristics not aswell studied, most notably
by NDI, where there was a clear inverse association between
community-level socioeconomic deprivation and survey
participation. Although general health care disparities predate
the pandemic, they have been observed across many aspects of
COVID-19—~elated care, including testing, vaccination, and
Severe outcomes, even in settingswith no direct consumer health
care costs such as prepaid insurance premiums[31]. Asobserved
in this study, these disparities are also known to exist with
respect to digital self-reporting systems[32]. However, although

https://mhealth.jmir.org/2024/1/€58991
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this areais less studied, encouragingly there is some evidence
for reduced disparities for telehealth tools compared with
in-person care [33]. The reasons underlying the observed
disparitiesin digital system participation are unknown, but some
have suggested that data literacy plays an important role [34].
Future research would benefit from understanding the barriers
to participation in digital self-reporting systems, including
eliminating gapsin digital literacy that could exacerbate health
inequities.

As well as informing approaches for improved participation
and potentia targeted efforts for equitable uptake of future
digital self-reporting systems, this study provides important
insightsthat will aid intheinterpretation of large-scale analysis
using such data. This has not been feasible at scale previously
due to the need for complete EHR data. For example, we
identified that persons with immunocompromising conditions
weremore likely than the genera vaccinated population to enroll
in the system and, hence, may be overrepresented in similar
studies. Thisisimportant when interpreting data from similar
self-reporting vaccine safety monitoring systems since
immunocompromised individuals may systematically differ
with respect to reactionsfollowing vaccination [35]. In addition,
most previous work has relied on enrollees inputting their
demographic details and clinical information, which may
adversely impact enrollment, reduce survey completion rates,
and introduce data entry errors. In addition, one-third of
smartphone-based vaccine safety app usersin Germany reported
that they found entering vaccination details difficult, often not
knowing the vaccine€s name [19]. This exposure
misclassification issue was al so associated with certain patient
demographics, such as advanced age, hence introducing
systematic bias. Furthermore, another important finding from
this study was that participation appeared to be slightly higher
following athird vaccine dose compared with the second dose
across most popul ation subgroups studied. This could have been
due to selection bias since third doses were not enforced to the
same extent as the primary vaccine series, and hence they were
more likely to bereceived by so-called “early adopters’ or older
or multimorbid populations, both of which are more likely to
take part in research projects.

Data from previous self-reporting vaccine safety systems could
be biased by the propensity of persons who have experienced
reactions or AEs to be more motivated to engage in
self-reporting studies. Interestingly, in this study, individuals
who answered multiple surveyswithin 35 daysfollowing receipt
of a vaccine were more likely to report local or systemic
reactions on their initial report after the same dose and were
also morelikely to report seeking medical carefor their reactions
compared with participantswho only answered the survey once.
Therefore, reactions themselves may be a motivating factor
underlying sustained survey participation and hence may lead
to overestimations of symptom duration [36]. In contrast, while
it was true that certain groups of participants were more likely
to enroll after receipt of multiple vaccine doses in this study
(parents of young children, persons of whiterace, etc.), baseline
symptom reports did not differ greatly between persons who
took part after only 1 dose compared with participation after
multiple doses. Hence, we found no evidence that reporting
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reactogenicity to aprevious vaccine doseinfluences participation
after a subsequent vaccine dose. To date, no studies have
investigated this phenomenon due to the need to access EHR
for complete follow-up of a vaccinated cohort after multiple
doses.

Public Health Implications and Future Directions

Overall, our study findings demonstrated the ability of an SMS
text messaging- and internet-based self-reporting system to
complement other existing vaccine safety surveillance systems.
Thefindings can a so inform the future design of similar digital
systems that seek to optimize the direct involvement of the
public as empowered stakeholders in scientific research [37].
Furthermore, the population sociodemographic of personslikely
to participate in such systems will inform the interpretation of
future clinical studies using similar tools. Given the rapid
expansion of digital health technology, understanding the
potential for biased outputs should remain a priority for health
care researchers [34].

Limitations

There are some potential limitations to this study. First, the
digital system was designed to operate almost entirely remotely,
hence providing a real-world pragmatic overview of the
scalability and uptake of our digital system. Consequently,
patient usability was not formally assessed in a representative
sample of users. However, previous studies incorporating
usability surveys have generally lacked representativeness and
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were conducted among a small sample of participants due to
feasibility constraints [22]. Second, although the long study
period was a particular strength of this analysis, heightened
media attention during the introduction of COVID-19 vaccines
likely increased public awareness and possibly influenced
participation during earlier months of the vaccine roll-out
compared with later months. This could have explained the
higher participation rate observed for older persons since they
were eligible for vaccination earlier or among those invited
through their Kaiser Permanente health care message center
compared with other invitation channels because this contact
route was halted after November 2021.

Conclusion

In this study, an SMS text messaging- and internet-based
self-reporting vaccine safety system enabled reactions to be
reported by vaccinees in real time within a large and diverse
managed care population. Hence, these findings demonstrated
thefeasibility of digital systemsastimely and scalable methods
that could supplement existing vaccine safety surveillance
platforms. Our findings aso emphasized the importance of
implementing such asystem through atrusted health care system
for higher participation rates and potential clinical follow-up.
However, we observed lower participation among selected
vulnerable populations, demonstrating the existence of barriers
to participation in digital reporting tools. If self-reporting digital
tools are to be used in public health, their reach must be
optimized to ensure that their implementation is equitable.
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