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ABSTRACT

Introduction SCALE-UP Il aims to investigate the
effectiveness of population health management
interventions using text messaging (TM), chatbots and
patient navigation (PN) in increasing the uptake of at-
home COVID-19 testing among patients in historically
marginalised communities, specifically, those receiving
care at community health centres (CHCs).

Methods and analysis The trial is a multisite,
randomised pragmatic clinical trial. Eligible patients are
>18 years old with a primary care visit in the last 3 years
at one of the participating CHCs. Demographic data will
be obtained from CHC electronic health records. Patients
will be randomised to one of two factorial designs based
on smartphone ownership. Patients who self-report
replying to a text message that they have a smartphone
will be randomised in a 2x2x2 factorial fashion to receive
(1) chatbot or TM; (2) PN (yes or no); and (3) repeated
offers to interact with the interventions every 10 or 30
days. Participants who do not self-report as having a
smartphone will be randomised in a 2x2 factorial fashion
to receive (1) TM with or without PN; and (2) repeated
offers every 10 or 30 days. The interventions will be

sent in English or Spanish, with an option to request
at-home COVID-19 test kits. The primary outcome is

the proportion of participants using at-home COVID-19
tests during a 90-day follow-up. The study will evaluate
the main effects and interactions among interventions,
implementation outcomes and predictors and moderators
of study outcomes. Statistical analyses will include logistic
regression, stratified subgroup analyses and adjustment
for stratification factors.

Ethics and dissemination The protocol was approved
by the University of Utah Institutional Review Board.

On completion, study data will be made available in

2,3

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Uses scalable population health management in-
terventions to increase the reach and uptake of at-
home COVID-19 testing.

= Dissemination strategy modalities (ie, voice and text
cellphones) are nearly ubiquitous among adults in
the USA, including among historically marginalised
populations.

= The study relies on self-reported data for its primary
outcome (use of at-home testing).

= The patient population will be drawn from commu-
nity health centres that opted to participate in this
study, all of which are located in a single state in the
USA, which limits generalisability.

compliance with National Institutes of Health data sharing
policies. Results will be disseminated through study
partners and peer-reviewed publications.

Trial registration number ClinicalTrials.gov:
NCT05533918 and NCT05533359.

INTRODUCTION

Racial/ethnic minorities, low socioeco-
nomic status (SES) and rural populations
suffer profound health inequities across
a wide variety of conditions, including a
higher rate of hospitalisation and mortality
due to COVID-19."* Similar inequities have
been found across the USA for vaccination
rates between urban and rural,” high and
low SES® and white and non-white popula-
tions.”® Low vaccination rates and withdrawal
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of protection measures leave historically marginalised
populations at high risk for local outbreaks and more
contagious variants.

Although public health agencies worldwide have
declared the end of the pandemic, timely testing is still
important to help reduce exposure and offer timely treat-
ment to individuals at a higher risk for severe disease.
However, historically marginalised communities lacked
easy and convenient access to testing throughout the
COVID-19 pandemic, especially after the closure of mass
test sites nationwide.” ' Although several Food and Drug
Administration-approved at-home tests are available,
providing a convenient, quick and low-cost alternative for
patients to test at home,'" '* substantial disparities exist
in the use of atthome COVID-19 testing. While the use of
at-home COVID-19 testing has more than tripled between
the Delta and Omicron outbreaks, use of at-home testing
was more than twice as high among individuals identi-
fying as white, having high SES and having a postgrad-
uate degree.'” Thus, scalable approaches are needed to
promote the uptake of athome COVID-19 testing among
individuals from historically marginalised communities.

Despite evidence of a digital divide between high-
resource healthcare systems and low-resource community
health centres (CHCs),"* ' historically marginalised popu-
lations have almost universal access to technology such as
cellphones, which provide opportunities for large-scale
population health management (PHM) interventions.
Even in households with annual incomes less than US$30
000, 97% own a cellphone and 76% own a smartphone.'®
The SCALE-UP II trial will investigate three PHM inter-
ventions (text messaging (TM), automated chatbot
and patient navigation (PN)) to increase the reach and
uptake of athome COVID-19 testing among patients who
receive care at CHCs.

METHODS AND ANALYSIS

This protocol was developed using the Standard Protocol
Items: Recommendations for Interventional Trials."”
The protocol was approved by the Institutional Review
Board (IRB) at the University of Utah on 10 June 2022
(IRB_00150669). The trial was registered with Clinical-
trials.gov (NCT05533359 for patients self-reporting that
they have a smartphone and NCT05533918 for all other
patients) on 9 September 2022. Enrolment was planned
to begin in December 2022 and data collection was
planned to end in November 2023.

Patient and public involvement

SCALE-UP Il is conducted in partnership with the Associ-
ation for Utah Community Health (AUCH), CHCs across
Utah, the Utah Department of Health and Human Services
(UDHHS) and the University of Utah. Our research-
practice partnership uses a multipronged community
engagement approach to (1) identify research ques-
tions, (2) develop, adapt and implement interventions
and (8) inform dissemination plans.'® ' The community

engagement approach includes a weekly project meeting
with AUCH, UDHHS and the research team and quarterly
Patient Advisory Committee (PAC; consisting of CHC
patient representatives) and Study Advisory Committee
(consisting of patients, CHC staff, UDHHS and AUCH
representatives) meetings. The research objectives of
SCALE-UP 1II were identified in partnership with AUCH
and UDHHS; both AUCH and UDHHS were interested
in addressing the impact of COVID-19 among historically
marginalised communities in Utah. Input from the PAC
informed the design of the text messaging and chatbot
interventions. Furthermore, TM and chatbot scripts were
developed following information gathered from commu-
nity members in Utah.

Study design

SCALE-UP II is an individually randomised, multisite,
pragmatic clinical trial. The experimental design varies
according to each patient’s response to a text message
asking if they have a smartphone. Participants who self-
report that they have a smartphone will be randomised in
a 2x2x2 factorial fashion to receive (1) chatbot or TM; (2)
PN (yes or no); and (3) repeated offers to interact with
the interventions every 10 or 30 days. Participants who do
not respond to the introductory text message or who self-
report as not having a smartphone will be randomised in
a 2x2 factorial fashion to receive (1) TM with or without
PN; and (2) repeated offers every 10 or 30 days.

Rationale for study design

The interventions in SCALE-UP II interventions leverage
(1) wide adoption of electronic health record (EHR)
systems, even in low resource CHCs* '; (2) wide adop-
tion of cellphones with at least voice and text capabili-
ties'”; and (3) the low cost, efficiency and simplicity of
athome COVID-19 tests.'' '? Therefore, SCALE-UP 11 is
designed to maximise reach with low-cost interventions
to increase the uptake of COVID-19 testing in historically
marginalised communities.

SCALE-UP II'will enrol patients from Utah CHCs. These
settings provide primary care to diverse, low SES popula-
tions and provide an ideal setting to address COVID-19
because there is an established relationship and coordi-
nation of care, and ~80% of individuals see a primary care
provider at least annually.”” Three Utah CHC systems and
their 12 primary care clinics will participate in SCALE-UP
II. Demographics of SCALE-UP II CHC patients include:
51% Latino, 62% <100% federal poverty level, 69% unin-
sured and receiving care in clinics where 17% are in
rural/frontier areas.”

Since the chatbot requires a smartphone with a connec-
tion to the internet, and about 25% of individuals with
low SES and from rural areas do not have a smartphone,'®
SCALE-UP II will enrol patients in one of two factorial
designs based on their smartphone ownership in order
to maximise reach to the 96% of individuals who own at
least a voice and text cellphone.
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Patients may be reluctant to test due to hesitancy and
numerous other barriers.** * However, practical advice
from patient navigators such as community health
workers (CHWSs) can help overcome hesitancy and
engagement barriers such as logistics, transportation and
expense; of critical importance, providers welcome the
use of these approaches with their patients.***® Thus, in
addition to the TM and chatbot interventions, SCALE-UP
IT will examine the added effect of offering access to
patient navigation on request through either interven-
tion. Since patient navigation is a human-intensive inter-
vention, examining the uptake of patient navigation
when provided only on request is critical for conserving
resources in limited-resource settings such as CHCs.

Participants

The study inclusion criteria aim to enrol a broad range
of individuals to maximise reach. Eligible patients will be
those who (1) have been seen at one of the participating
CHG s in the last 3 years, (2) are 18 years and older, (3)
have a working cellphone listed in the CHC EHR and (4)
indicate a language preference in the EHR of English or
Spanish.

The study will exclude participants who opt out on
receipt of the introductory message asking about smart-
phone ownership. Also, if more than one patient shares
the same smartphone numberin the EHR, only the patient
with the most recent documented clinical encounter will
be included.

Recruitment

As a pragmatic trial with interventions that offer minimal
risk, the University of Utah IRB approved a waiver of
consent for randomisation and receipt of PHM interven-
tions. Therefore, all participants who meet the eligibility
criteria will be automatically enrolled in the study. All
three study points of contact (TM, chatbot, PN) will allow

participants to opt out through a simple reply at any time.
Participants will be consented to complete the 3-month
follow-up survey prior to survey completion using a
consent cover letter.

Randomisation and blinding

Participants who selfreport having a smartphone will
be randomised to one of eight study arms (figure 1):
(1) TM+10day, (2) TM+30day, (3) chatbot+10day, (4)
chatbot+30day, (5) TM+PN+10day, (6) TM+PN+30day,
(7) chatbot+PN+10day or (8) chatbot+PN+30day. Partic-
ipants who do not self-report to have a smartphone will
be randomised to one of four study arms: (1) TM+10day,
(2) TM+30day, (3) TM+PN+10day or (4) TM+PN+30 day.
Participants will be randomised after receiving the intro-
ductory text message asking if they have access to a
smartphone.

Randomisation will be implemented by software and
will use randomised permuted blocks to guard against
any biases due to the ordering of patients. Furthermore,
the randomisation will be stratified by CHC and urban/
rural designation of the participant’s zip code according
to rural-urban commuting area codes.

The study is outcome assessor and investigator blinded.
Patient navigators cannot be blinded to treatment assign-
ment. Participants will be blinded to study participation.

Study interventions

Overall, all study interventions (1) are sent on behalf of
the participant’s clinic, (2) offer the option to request
at-home mailed COVID-19 test kits at no cost for use
as needed, (3) are provided automatically in English
or Spanish based on the patient’s preferred language
in the CHC EHR and (4) provide an option for partici-
pants to opt-out at any time (see figures 2 and 3). Eligible
patients and their demographic data (eg, name, date of
birth, race, ethnicity, language, address, cellphone) will

™ okt

10-day 30-day 10-day 30-day
NoPN TM+No TM+No Chatbot+No  Chatbot+No
° PN+10-day PN+30-day PN+10-day PN+30-day
Yes PN TM+PN+10 TM+PN+30- Chatbot+PN+ Chatbot+PN+30- w
Do you have a -day day 10-day day §
smartphone? E
>
a
IESPONSE ° No PN TM+No PN+10-day TM+No PN+30-day §
-+
PN TM+PN+10-day TM+PN+30-day

R=randomization; PN=patient navigation; TM=text messaging

Figure 1 SCALE-UP Il trial design.
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Utah Clinic: Hello Anna, Did you know that you can still get
COVID even if you have had vaccines or had COVID before?
Would you like us to mail you a free at-home COVID test?
You can take the test at any time and get results in 15 min.
You can use this test if you ever need it. Reply YES or NO.
Reply PERSON to have a health coach call you to answer
your questions. Reply STOP to end COVID messages.

3:30pm

YES
4:23 pm

Thank you for your interest in COVID testing. We need your
current address to mail you a free at- home COVID test. This
is the mailing address Anna has on file: 655 Healthy Dr, Salt
Lake City, Utah 84011. Is this correct? Reply YES or NO. Reply
PERSON to have a health coach call you to answer your
qguestions. Reply STOP to end COVID messages.

4:23 pm

YES
4:25 pm

Thank you, we are working on your request and will mail the

test kits to you soon.

4:25 pm

Figure 2 Sample text message conversation offering COVID-19 at-home testing.

be extracted from the CHC EHRs through EHR reports
prior to the trial launch. Demographic data will be used
to determine eligibility, support study interventions and
for study analyses.

Text messaging

Meta-analyses of TM interventions have found these
approaches to be promising for improving compliance
with healthy behaviours and preventive care, benefi-
cial for multiple racial/ethnic groups and inexpensive
to deliver.” A US Department of Health and Human

Services review concluded: With the near-ubiquitous presence
of cellphones and the rapid growth of smartphones, TM and other
mHealth interventions can remove traditional geographical and
economic barriers to access to health information and services.
The higher rates of mobile phone ownership and use among blacks
and Hispanics, compared with whites, are particularly note-
worthy. These interventions have the potential to improve health
knowledge, behaviours and outcomes and, ultimately, to reduce
disj)aﬂties.34 Our own research has demonstrated that a
simple, repeated offer to connect unmotivated, low-SES
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ScaleUp i

online ®

Scale Upli online ®

When do | test after

being exposed to Get tested at least 5
coviD? days after the last
0 exposure. If negative,
: fa) test again 1_ to 2 days
3 after your first test.
If you know someone Tell me more.
has tested positive for
COVID and you have Send me a free at-
been around that

person it is important home test.

to test for COVID. If
you have a positive
test, you can get
treatment early when it
works best.

| have other questions
about testing.

Leave chat.

ey

Select one of the options -

Figure 3 Sequential screenshot of chatbot intervention
showing a question being answered, followed by options to
ask further questions, and request a COVID-19 test kit to be
mailed to the patient’s home.

Select one of the options

individuals with treatment resources resulted in 25% of
individuals enrolling in tobacco cessation treatment.”
Thus, repeated prompting offering access to COVID-19
testing via texts is an extremely convenient, low-cost, scal-
able approach for increasing testing uptake.

TM will consist of bidirectional text messaging sent on
behalf of the participant’s clinic with a response option
for patients to request athome mailed COVID-19 test
kits at no cost (figure 2). Participants randomised to
TM+PNwill also be able to reply requesting to speak with
a patient navigator. Messages will be sent in English or
Spanish based on the patient’s language preference in

the EHR.

Chatbot

Chatbots are automated conversational agents designed
to mimic human interaction. Chatbots are increasingly
popular in various health contexts as they can be easily
accessed through smartphones, tablets, laptops or
desktops. Chatbots have many advantages for patient
engagement, including providing scripted education
interactively, chunking information into small segments
that are easier to process and allowing for choice in the
amount of information received. Chatbots are acces-
sible to the vast majority of US adults. Even in house-
holds with annual incomes less than US$30 000, 76%
own a smartphone.'® *®* * Delivery of health services
through chatbots in research contexts has been success-
fully tested in various health domains such as mental
health, asthma, diabetes management and physical
activity uptake.” While scripted chatbots have been
widely used in the COVID-19 pandemic, especially to
evaluate patient’s eligibility for testing and vaccina-
tion,sg_44 research is needed to examine their benefits
in addressing COVID-19 at-home testing. In addition,

there is a lack of studies that investigated the design and
implementation of chatbots specifically for historically
marginalised populations.

For SCALE-UP II, we designed a scripted chatbot (ie,
predefined conversation script, and a fixed set of ques-
tions and scripted answers) that presents participants with
a list of topics that address the most common knowledge
gaps and hesitancy factors related to athome COVID-19
testing (figure 3). The chatbot script was designed and
guided by findings from a national survey and in-depth
interviews with participants in the targeted Utah popula-
tion, both conducted by our team. The following topics
are covered: benefits of testing (even when already vacci-
nated or previously had COVID), when to test, test accu-
racy, how to use a test and what to do if a test is positive.
Both text messaging and chatbot scripts were validated
through feedback from the study and patient advisory
committee composed of clinical staff and patients from
the participating CHCs.

Patients in the chatbot condition will receive a text
message on behalf of their clinic offering a hyperlink to
access the chatbot on the phone’s web browser. At any
point in the chatbot, participants will be able to click
a button to request an athome test kit. Participants
randomised to the PN condition can also click PERSON
to request to speak to a patient navigator. As in TM, the
chatbot is offered both in English and Spanish.

Patient navigation
SCALE-UP Il will use CHWs employed by AUCH as patient
navigators to address practical barriers, motivation and
hesitancy to COVID-19 testing. To assist navigators in
working with patients, CHWs will be trained in an empir-
ically validated behaviour change approach (Motivation
And Problem Solving; MAPS).*" MAPS is a holistic,
dynamic approach to behaviour change that integrates
two empirically validated approaches (motivational
interviewing”' °* and practical problem solving47 354 for
helping patients engage in target behaviours, **~*7 4 50
Importantly, MAPS addresses patients’ social determi-
nants of health and provides practical advice and connec-
tions to services whenever possible, including addressing
testing concerns (eg, worries about repercussions of a
positive test, infecting family members, quarantining,
financial). MAPS has been demonstrated to be effective
in numerous randomised controlled trials with respect
to increasing enrolment in evidence-based interven-
tions, as well as enhancing and maintaining behaviour
change, 5474950

All SCALE-UP II navigators will receive ~20hours of
training, consistent with recommended training for
helpline specialists.”” Participants randomised to the PN
condition who request to speak with a patient navigator
will receive a phone call within 48 hours, although it is
anticipated that most patients will be called within the
same day or the next day. Patient navigators will make
three attempts to contact a participant.

Del Fiol G, et al. BMJ Open 2024;14:e081455. doi:10.1136/bmjopen-2023-081455



Study roll-out schedule

To ensure that the interventions work properly with
real patient data, a pilot study will be conducted with a
random sample of patients from one of the participating
CHGs both for the TM and chatbot interventions.

For the remainder of patients, to address bottlenecks
that depend on non-automated processes (eg, mailing
of test kits, patient navigation), study participants will
be exposed to interventions in one of 14 weekly batches
according to a predefined schedule, in which a cohort
with a new set of participants is added to the study every
week. Participants will be randomly allocated across the
14 batches, also stratified by CHC and urban vs rural.

Every cycle starts by sending an introductory message
to participants in the cohort (Day -2). Participants will
have 2days to respond. After that, eligible participants
will be randomised into one of the two factorial designs
depending on their response to the introductory message
(Day 0). After randomisation, participants will receive
messages offering access to at-home testing once every 10
versus 30 days for 7 weeks (Days 0, 10, 20, 30, 40, 50 and
60 vs Days 0, 30 and 60).

Outcome assessment

The main study outcomes are described below. Table 1
provides a complete list including the primary, secondary
outcomes and implementation outcomes, as well as
predictors and moderators of study outcomes.

Primary outcomes and hypotheses

The primary outcome is 7Testing; the proportion of study
participants who use an athome COVID-19 test at least
once during the course of a 90-day study follow-up as
defined below. For all patients, regardless of self-report of
smartphone ownership, the primary hypotheses are main
effects for PN (PN>No PN), main effects for message
frequency (10-day>30-day) and that TM+PNwill lead to
higher 7Testing than TM. These hypotheses will be tested
at an alpha of 0.0167, adjusted for multiple comparisons
using the Bonferroni method. Because we anticipate alow
sample size of smartphone self-reporters to be adequately
powered, we consider chatbotrelated hypotheses as
secondary. These include the hypothesis that chatbot will
lead to a higher 7esting than TM and that chatbot+PNwill
lead to a higher 7esting than chatbot without PN. These
hypotheses will be tested at the alpha of 0.05.

Secondary and implementation outcomes

We will evaluate chatbot+PN versus chatbot, interaction
effects and indicators of TM, chatbot and PN implemen-
tation among participants. Implementation outcomes
measure the extent of the delivery and adaptation of
intervention components, including Reach-Engage Testing
(proportion of participants who are offered at-home
testing and reply to the message or launch the chatbot),
Reach-Accept Testing (proportion of participants who are
offered athome testing and reply accepting or select
‘Send me a test’ on the chatbot), PN-Request (proportion

of participants in the PN condition who request patient
navigation), PN-Engage (proportion of participants in the
PN condition who talk to a patient navigator) and Opt-Out
(proportion of participants who opt-out). We will analyse
chatbot usage patterns (eg, time using chatbot, topics
visited) as listed in table 1.

Predictors and moderators of study outcomes

We will assess predictors and moderators including
demographics, vaccination status and tier 1 Common
Data Elements (CDEs) used by the Rapid Acceleration of
Diagnostics-Underserved Populations programme of the
US National Institutes of Health.”®

Study assessments

The primary outcome Testing will be collected through
two methods from patients who requested a test kit: (1)
a brief text message sent 90 days after the first exposure
to interventions asking if they used the mailed COVID-19
test at least once (patients are asked to reply with a single
YES or NO response to the text message); and (2) a
survey sent to participants 7 days after the last exposure to
study interventions (Day 97). Secondary outcomes Reach-
Engage Testing, Reach-Accept Testing, PN-Request, PN-Engage
and Opt-Out will be obtained from computer system logs.
The survey will also collect tier 1 CDEs. To complete
the survey, participants will be invited via mail and text
message to complete a survey. Non-responders will also be
called via phone to complete an interviewer-administered
survey. Vaccination status will be obtained from the Utah
State Immunization Information System. Other predic-
tors and moderators of study outcomes will be collected
from EHR data (eg, demographics) and online surveys
(ie, tier 1 CDEs).

Statistical analysis

The main effects of each intervention will be evaluated
using a logistic regression model by regressing 90-day
testing on each of the three main effects: Chatbot (vs
TM) with an indicator for self-reporting to have a smart-
phone, PN (vs no PN) and outreach frequency (10 vs 30
days). We will preliminarily include the pairwise interac-
tions of the main effects, and the three-way interaction to
assess for any synergistic and/or antagonistic effect modi-
fications across interventions and will include any statis-
tically significant effect modifications (ie, interactions)
in the primary analysis model. The model will adjust for
whether the patient self-reported having a smartphone.
Estimates and 95% CIs will be reported for each main
effect and interaction effect. If an interaction term was
included for having evidence of an effect modification,
we will report the main effects separately for each level of
the effect-modifying intervention. The model will be run
on all participants to evaluate the primary hypotheses,
each tested at the alpha of 0.0167, and it will be applied
to the smartphone participants to evaluate the secondary
hypotheses.
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Table 1 Study assessments

During exposure to Day 90 follow-up Day 97 follow-up
Assessment Baseline interventions (via text msg) (via survey) Description

Demographics X X Age sex, race, ethnicity,
preferred language,
insurance status, etc.

Testing (primary X X Proportion of study

outcome) participants who use an
at-home COVID-19 test
during the course of the
study.

Number of tests used X X Self-reported number of
tests used by each study
participant who requested
a test.

Vaccination status X X COVID-19 vaccination
status according to state
immunisation registry

NIH RADx-UP CDE X Comprehensive

data elements (tier 1) questionnaire (234 items)
including demographics,
COVID-19 testing,
symptoms, health status,
social determinants of

health, etc.
Implementation outcomes
Reach-engage X Proportion of participants
testing who are offered at-home

testing and reply to the
message or launch the

chatbot
Reach-engage X Number of times a
frequency participant replied to a

message offering at-home
testing or launched the
chatbot

Reach-accept testing X Proportion of participants
who are offered at-
home testing and reply

accepting
Reach-engage X Number of times a
frequency participant replied to

a message/chatbot
requesting at-home
testing

PN-request X Proportion of participants
in the PN condition who
request patient navigation

PN-request frequency X Number of times a
participant requested
to speak with a patient
navigator

PN-engage X Proportion of participants
in the PN condition who
talk to a patient navigator

Continued
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Table 1 Continued
During exposure to Day 90 follow-up Day 97 follow-up

Assessment Baseline interventions (via text msg) (via survey) Description

PN-engage frequency X Number of times a
participant spoke with a
patient navigator

Opt-out X Proportion of participants
who opted-out

Chatbot use

Chatbot session X Amount of time spent

length using the chatbot in a
session

Chatbot timeout X Proportion of chatbot
sessions that timed
out without reaching
an endpoint (eg, close
chatbot window, request
test, request to talk to
patient navigator)

Chatbot actions X Number of chatbot topics
clicked per session

Chatbot test request X Proportion of chatbot

only session in which the only
action was requesting a
test

Chatbot coverage X Proportion of chatbot
contents that are
accessed per session

Chatbot topics X Proportion of sessions in

which a specific chatbot
topic is accessed

CDE, Common Data Element; NIH, National Institutes of Health; PN, patient navigation; RADx-UP, Rapid Acceleration of Diagnostics-

Underserved Populations.

Among the smartphone subgroups, we will fit the
primary analysis model to evaluate all other main effects
as a secondary analysis. We will also test the added effect of
PN among those randomised to receive chatbot. Among
the remaining patients, we will regress 90-day testing on
PN (yes vs no) and outreach frequency (10 vs 30 days).
We will include an interaction if a preliminary model
provides evidence of an effect modification. Side-by-side,
we will present the estimated effects across all patients
and by smartphone ownership subgroup.

Handling missing data

The primary analysis will assume missing outcomes and
covariates are missing at random (MAR). Under this
assumption, observed covariates can be used to explain the
missingness mechanism. When conditioning on observed
covariates, the distribution of outcomes is assumed to be
similar among responders and non-responders. With this
framework, we will omit missing outcomes,”’ multiply
impute missing covariates using a fully conditional speci-
fied model” and account for the multiple imputations in
analysis.”” While MAR is considered a reasonable starting

point assumption for missing data, it is plausible that
responders and non-responders have different outcomes
beyond what can be adjusted by covariates (ie, missing
not at random). We will use pattern mixture models as a
sensitivity analysis to assess the robustness of conclusions
under the MAR assumption.m

Sample size justification

Power for SCALE-UP II was evaluated for a target enrol-
ment of 42000 adults aged 18 years and older who receive
care at the three participating CHCs, have a valid cell-
phone recorded in the EHR and have English or Spanish
as their preferred language in the EHR. This estimate
is based on the patient population that has received
care at the three participating CHCs within the 3 years
preceding the trial and who meet the inclusion criteria.
Among those patients, we anticipate fewer than 10%
opt-outs based on prior studies using similar population
health management approaches with the same CHCs."
Based on national estimates of smartphone ownership,”
we assume 75% will have a smartphone and 10% to self-
report as having a smartphone. Among these patients with
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a self-reported smartphone, we anticipate ~375 patients
in each of the eight study arms. Among patients who do
not self-report as having a smartphone, we expect ~8750
patients in each of the four arms.

Based on the results of our previous trial using text
messaging to help patients with access to COVID-19
testing,”' we estimate that TM with no PN and a 30-day
outreach will have a 5% at-home testing rate and that PN,
chatbot and 10-day outreach frequency will increase the
testing rate by 5% each without a synergistic effect. We
hypothesise the at-home testing rate to be 5% less when
outreach occurs every 30 days. Based on a similar trial
conducted with patients from the same CHCs, we antic-
ipate a >40% response rate for the primary outcome.®
Under these assumptions, with alpha adjusted to 0.0167,
and assuming the response rate is 20%, we are at least
85% powered to test these effects. In secondary analyses,
with alpha of 0.05 and a 40% response rate, we are 75%
powered to detect the chatbot main effect of and 68%
powered to detect the added effect of PN.

Ethics and dissemination

All procedures performed in studies involving human
participants will be conducted in accordance with the
ethical standards of the institutional research committee
and with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. The protocol for
this study was approved by the University of Utah IRB
(00150669). Materials used to conduct the study are not
currently publicly available. Materials may be requested
by emailing the corresponding author. Study results
will be disseminated via peer-reviewed publications and
manuscripts, as well as to the health system and commu-
nity partners via lay reports and presentations.

DISCUSSION
Individuals from historically marginalised communities
have suffered substantial health inequities throughout the
COVID-19 pandemic, not only in terms of outcomes but
also vaccination rates and access to testing.™ * % PHM
approaches leveraging widely adopted EHR systems and
technology such as cellphones provide excellent opportu-
nities to deliver scalable interventions to improve health
equity. The SCALE-UP II trial aims to examine scalable
and sustainable PHM interventions to increase the uptake
of athome COVID-19 testing among individuals who
receive care from low-resource CHGs. Strengths include
a pragmatic trial with broad inclusion criteria leveraging
existing EHR data; highly scalable automated inter-
ventions; and a novel design that compares two digital
patient engagement approaches (TM and chatbot),
examines the added effect of a human-augmented inter-
vention (patient navigation) over digital interventions,
and compares two frequencies (every 10 days or 30 days)
of repeated offers to receive COVID-19 testing.

Even though public health agencies worldwide have
declared the end of the COVID-19 pandemic, COVID-19

testing is still critical to help reduce exposure and iden-
tify individuals who can benefit from treatment. In addi-
tion, approaches are needed to support public health
preparedness for future pandemics and outbreaks.
The proposed interventions in SCALE-UP II leverage
resources that are currently available at CHCs and there-
fore can be sustained in the long term.

Limitations

The study design has several limitations. First, a poten-
tially low response rate to the introductory message asking
about smartphone ownership could lead to small sample
size and randomisation of only motivated individuals to
the chatbot condition. We considered randomising all
participants to chatbot versus TM, but patients who do
not have a smartphone (estimated as 25% of the CHC
patient population) and are randomised to the chatbot
condition would not be able to use the chatbot, compro-
mising study reach. Second, the study relies on self-report
for the primary outcome with a 90-day follow-up interval
(Testing) . Patients may not recall test use and may be less
likely to self-report test use after 90 days of requesting
a test. However, a 90-day follow-up was chosen to give
participants sufficient time to actually use a kit, given that
participants could request a test kit regardless of current
symptoms and/or exposure and use the test when-
ever needed. To maximise response rates, we use two
approaches to collect the primary outcome: a quick ques-
tion via text messaging 90 days after exposure to study
interventions and a survey at the end of the study, using
multiple contact attempts as well as pre-participation and
post-participation incentives.

Last, the study will be conducted after the peak of the
pandemic, when participants may be less motivated to
learn about and receive COVID-19 testing. Also, indi-
viduals have been overexposed to information about
COVID-19 from multiple sources and may have already
formed their opinions about COVID-19 and COVID-19
testing. Therefore, it is possible that study findings
may not generalise to the context of the new onset of a
pandemic or outbreak.
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