UCLA
UCLA Previously Published Works

Title

Lessons Learned From the Implementation of Seek, Test, Treat, Retain Interventions Using
Mobile Phones and Text Messaging to Improve Engagement in HIV Care for Vulnerable
Populations in the United States

Permalink

|https://escholarship.org/uc/item/8509h5hé

Journal

AIDS and Behavior, 21(11)

ISSN
1090-7165

Authors

Christopoulos, Katerina A
Cunningham, William E
Beckwith, Curt G

Publication Date
2017-11-01

DOI
10.1007/s10461-017-1804-8

Peer reviewed

eScholarship.org Powered by the California Digital Library

University of California


https://escholarship.org/uc/item/8509h5hg
https://escholarship.org/uc/item/8509h5hg#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
AIDS Behav. Author manuscript; available in PMC 2018 November O1.

-, HHS Public Access
«

Published in final edited form as:
AIDS Behav. 2017 November ; 21(11): 3182-3193. d0i:10.1007/s10461-017-1804-8.

Implementation of Seek, Test, Treat, Retain Interventions Using
Mobile Phones and Text Messaging to Improve Engagement in
HIV Care for Vulnerable Populations in the United States

Katerina A. Christopoulos?, William E. Cunningham?, Curt G. Beckwith3, Irene Kuo#, Carol
E. Golin®, Kevin Knight®, Patrick M. Flynn®, Anne C. Spaulding’, Lara S. Coffinl, Bridget
Kruszka®, Ann Kurth®, Jeremy D. Young!®, Sharon Mannheimer!l, Heidi M. Cranel2, and
Shoshana Y. Kahanal3

1Division of HIV, ID, and Global Medicine, Zuckerberg San Francisco General Hospital, University
of California San Francisco, San Francisco, CA

?Departments of Medicine and Health Policy and Management, UCLA Schools of Medicine and
Public Health, Los Angeles, CA

3Division of Infectious Diseases, Warren Alpert School of Medicine at Brown University,
Providence, RI

“Department of Epidemiology and Biostatistics, Milken Institute School of Public Health, George
Washington University, Washington, D.C

SDepartment of Health Behavior, UNC Gillings School of Global Public Health, Chapel Hill, NC
8Institute of Behavioral Research, Texas Christian University, Fort Worth, TX

"Department of Epidemiology, Emory Rollins School of Public Health, Atlanta, GA
8Collaborative Health Studies Coordinating Center, University of Washington, Seattle, WA
9School of Nursing, Yale University, New Haven, CT

19pivision of Infectious Disease, University of lllinois at Chicago, Chicago, IL

Departments of Medicine and Epidemiology, Columbia University Mailman School of Public
Health, New York, NY

12pjvision of Allergy and Infectious Diseases, University of Washington, Seattle, WA

133ervices Research Branch, National Institute on Drug Abuse, Bethesda, MD

Abstract

In the United States, little is known about interventions that rely on mobile phones and/or text
messaging to improve engagement in HIV care for vulnerable populations. Domestic studies using
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these technologies as part of the National Institute on Drug Abuse “Seek, Test, Treat, Retain”
research initiative were queried regarding intervention components, implementation issues,
participant characteristics, and descriptive statistics of mobile phone service delivery. Across five
studies with 1,135 predominantly male, minority participants, implementation challenges occurred
in three categories: 1) service interruptions; 2) billing/overage issues, and; 3) the participant user
experience. Response rules for automated text messages frequently frustrated participants. The
inability to reload minutes/texting capacity remotely was a significant barrier to intervention
delivery. No study encountered confidentiality breaches. Service interruption was common, even if
studies provided mobile phones and plans. Future studies should attend to the type of mobile
phone and service, the participant user experience, and human subjects concerns.

Keywords
mHealth; SMS; text messaging; retention in HIV care; engagement in HIV care

Considerable interest exists in using mobile phones, especially text messaging, as tools to
support health promotion and behavior change, particularly engagement in HIV care.1:2
Research in sub-Saharan Africa has demonstrated that text messaging is effective with
regard to increasing antiretroviral therapy (ART) adherence.3-% To date, most studies of text
messaging with HIV-infected individuals in the United States (U.S.) have focused on ART
adherence and sexual risk reduction in sub-groups such as youth and men who have sex with
men, especially among substance users.”~1° A recent meta-analysis of 34 randomized
controlled or pre/post intervention studies published through mid-2016 from around the
world found that text messaging interventions significantly improved HIV appointment
attendance, ART adherence, and biologic outcomes such as CD4 cell count or HIV viral
load.18 However, little is known about text messaging and more general mobile phone
interventions with other vulnerable HIV-infected populations in the U.S., such as those with
recent criminal justice involvement and those who receive care at safety-net clinics,’
though pilot studies in two academic HIV clinics reported disconnected phones in one-
quarter to one-third of participants.18:19 Both criminal justice-involved (CJI) and safety-net
clinic populations are at risk for poor HIV care outcomes. Studies have shown alarmingly
low rates of ART prescriptions filled2 and retention in care?! among HIV-infected
individuals after release from prison, often to levels lower than before incarceration.22 HIV
safety-net clinic populations have high rates of mortality,?3 and missed primary care visits in
these settings are associated with virologic failure and death, making retention in care a
priority.24:25

In recognition of the urgent need to improve HIV outcomes for CJI and other vulnerable
populations, the National Institute on Drug Abuse funded a large-scale HIV research
initiative in 2010 using the “Seek, Test, Treat, Retain” (STTR) paradigm. Twenty-two
studies conducted some or all of the following: testing outreach to high-risk populations,
ART initiation, and promotion of retention in long-term HIV care and treatment. The STTR
consortium emphasized the prospective collection of harmonized data,2® as well as
functioning as a platform to assess the implementation of similar interventions in different
settings. Herein we describe a cross-site assessment of the lessons learned in using mobile
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phones and text messaging to support HIV treatment and retention in care, which constitutes
a unique opportunity to advance the scientific knowledge of the field.

The principal investigators (Pls) of each STTR study included in this analysis and the STTR
data coordinating center (DCC) at the University of Washington conferred to discuss
implementation facilitators and challenges across studies. Based on this discussion, the first
author developed a questionnaire on implementation issues and circulated it to study Pls.
The first author then held follow up phone calls with each PI and project staff to define and
clarify the details of each study’s experience. The DCC assembled baseline demographic
characteristics on study participants, including age, race/ethnicity, gender, education level,
and HIV viral load. Most studies also collected data on sexual orientation, housing status,
drug use, depression, and time since HIV diagnosis.

Description of Studies

There were five domestic STTR studies whose interventions relied on mobile phones and,
more specifically, text messaging, to support retention in care and treatment among HIV-
infected individuals in different geographic regions of the U.S. (Table 1).17:27-29 Four of the
studies focused on CJI populations recently released from custody settings while the fifth
focused on viremic patients at an urban safety-net clinic who were either new to clinic or
poorly retained in HIV care. The primary outcome for all studies was viral suppression at
either 6 or 12 months following study enrollment. All studies ensured participants were able
to read and comprehend a sample text message (Table I1). Below we describe each of the
studies in turn.

The Link LA study was a randomized controlled trial (RCT) of routine transitional case
management compared to a peer navigation intervention upon release from the Los Angeles
County jail. All participants received either a Samsung Smiley T359, T-Mobile Prism Il, or
Kyocera Rally S1370 phone and a T-Mobile plan (at first with limited minutes but shifted to
unlimited minutes early in the study), unlimited texting, and no data. Peer navigators used
study-issued mobile phones to conduct “care calls” to the intervention arm and utilized a
structured list to discuss issues that related to HIV care engagement and medication
adherence. Navigators also used calls and texts to remind intervention arm patients of
upcoming clinic appointments and to set up accompaniment to appointments. Phones were
used to arrange study visits for both arms.

Project imPACT sought to maintain viral suppression among prisoners post-release in the
Southeastern and Southwestern U.S. Participants were randomized either to an intervention
that consisted of in-person motivational interviewing in prison and by phone post-release,
linkage by a care coordinator, daily texted ART reminders, and clinic appointment reminders
or to the care-as-usual condition of release with an ART prescription and referral to
community care. Participants in both study arms were provided mobile phones after prison
release with unlimited calls/text messages to study staff, however, intervention participants
also received 600 minutes/month to ten friends and family. Phones were also used to conduct
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unannounced pill counts in both arms to measure adherence. The medication reminders were
sent from an automated platform at the University of North Carolina.

The CARE+ Corrections study was a RCT focused on HIV-infected residents of
Washington, D.C., who had been recently released from any type of correctional facility and
consisted of a one-time computerized interactive motivational interviewing session as well
as text message medication reminders, clinic appointment reminders, motivational
messaging, and risk behavior prevention messages. The control arm viewed a one-time
educational video on overdose prevention and did not receive mobile phones. For
intervention participants, the study provided Android smartphones with a cellular data plan
or reimbursed $25/month for any texting costs incurred if the participant chose to use their
own mobile phones. For study phones, the study utilized the university’s corporate cellular
plan and set up a pooled minutes arrangement consisting of 400 anytime minutes, unlimited
data, and unlimited texts per line per month. Under the pooled minutes arrangement,
participants who exceeded the 400 minute limit were counterbalanced by participants who
used less than the 400 minute limit. Texting was automated through a commercial platform
(Dimagi).

The Preparing for SUCCESS Study intervention was a feasibility study testing an
intervention that consisted of six strengths-based case management sessions followed by text
message check-ins and reminders after individuals were released from the Fulton County
Jail in Atlanta while the comparison arm received standard jail-based case management and
a $10 gift card. Intervention arm participants were given mobile phones loaded with $25
worth of minutes if they had no phones, otherwise they received a $25 gift card or minutes
only. Automated messages using a commercial platform (Dimagi) were sent to participants
after jail release to assess housing status, medication adherence, and medical care.
Participants and interventionists could also text as needed.

The Connect4Care study (C4C) was an RCT designed to improve virologic suppression in
safety-net HIV clinic patients in San Francisco with detectable viral loads who were at high
risk for loss to follow up. Possession of a cell phone and willingness to send/receive up to 25
text messages per month were eligibility criteria for the study, however, if patients did not
own a phone they were referred to the government Lifeline Assistance, or, “Obama Phone”
program, which provides free cell phones and basic plans that include text messaging to all
low-income individuals (http://www.obamaphone.com). All participants received texted
reminders about their HIV primary care appointments and intervention arm participants
received supportive, informational, and motivational text messages thrice-weekly.
Intervention arm participants were asked to respond to these messages at least once weekly
and all participants were asked to respond to a check-in text message once a month
confirming participation in the study. Text messages were sent from an automated platform
(Mobile Commons by Upland Software).
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Description of Participants

There were 1,135 participants across the five studies (Table I11). The median age was 42
(range 19-74) years and 14% were women; 7% were transgender. Roughly one-half (51%)
of the participants were black and 17% were Latino. About one-third (32%) had less than a
high school education. Of those participants with available data, 43% were heterosexual
(n=398), 52% were stably housed (n=398), and the median time since HIV diagnosis was
8.2 years, with 13% of participants diagnosed in the past year (n=698). Just over one-third
(38%) had a history of injection drug use (n=342) and 63% (n=754) reported recent
stimulant use.

Key Challenges Related to the Implementation of Mobile Phone-Based Aspects of the
Interventions

Key implementation challenges occurred in three categories: service interruptions, billing/
overage issues, and the participant user experience (Table 1V).

Service Interruptions

Interruptions in mobile phone service were common across studies. Interruptions were
usually due to phones being lost or stolen, or, in the case of the C4C study, which had
participants use their own phones, inability to pay for service. Other reasons for service
interruption included re-incarceration, entry into residential treatment programs, and
hospitalization. In LINK LA, about 75% of the study population had a disconnection in
service at some point during the study because phones were lost, stolen, or a non-study
participant answered the phone, in which case service was turned off until the study could
confirm the participant was in possession of the phone. Of the 230 participants in the C4C
study, only 52% had the same phone number for the 12-month duration of the study. In the
imPACT study, 18% of participants given phones lost their phone at least once and in CARE
+ Corrections, 58% of participants given study smartphones required a replacement due to
loss or theft.

Indeed, for the four studies that provided phones, the type of phone appeared to influence
phone retention rates. In the SUCCESS study, 100% of participants discarded the
inexpensive phone that the study gave them, citing the availability of comparable free
phones from the Obama Phone program. However, in CARE+ Corrections >90% of
participants receiving the Android smartphone did not turn it in at study end, suggesting that
the phone was desirable. It is worth highlighting that due to the frequency of service
interruption, all studies employed extensive locator forms for participants, including contact
information for friends, family, counselors, and case managers as well as email and social
media addresses. CAC participants also used Google Voice™ to continue to receive text
messages (via email) if their cell phone service was turned off.

Billing/Overage Issues

Three of the CJI studies worked with large mobile phone companies to provide plans to
participants. All of these studies experienced problems with overage fees related to
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international calls, 411 calls, billing errors, and toll-free numbers, and some participants also
discovered how to unlock phones to access data and games or call additional contacts,
incurring additional charges. Restrictions on use had to be constantly widened in scope
during the course of each study, which often necessitated a fair amount of study staff time.
In addition, it was difficult, if not impossible, to sync billing cycles with study participation.
One strategy employed by CARE+ Corrections and eventually by Project imPACT that
helped address overage issues was to use a pooled minutes set-up, in which participants who
used more minutes were offset by those who used fewer minutes. The SUCCESS study,
which used an allotment of minutes rather than an ongoing plan, found that the inability to
reload minutes on a participant’s phone remotely, as has been done in sub-Saharan Africa,
was a tremendous obstacle to consistent mobile phone use. When the initial allotment of
minutes ran out, participants tended to simply discard the phone and replace it, hindering
follow-up efforts.

Participant User Experience

All of the studies had a relatively large proportion of older individuals (34% of participants
were aged 47 years or older), which meant that some of these individuals, particularly those
who had been incarcerated for a long period of time, had to be trained on mobile phone use
and text messaging, including how to read, type, and send a message. C4C study staff also
had to familiarize participants with short code (5 digit number), which was used due to
lower costs, and learned to check at enrollment whether a participant’s plan could accept a
text message from a short code. Although many low-cost plans did not, the text messaging
vendor was able to switch these participants to a long code (standard 10 digit number).

Several studies used automated platforms that asked for a response, which raised an
important set of decisions with regard to: 1) what the system considered a “Yes” or “No”
response and programming these equivalents; 2) setting response windows (reply outside of
a response window would result in a generic study message as opposed to one related to the
initial question, and; 3) setting rules for how the system would respond to a response not in
the format requested. The rules regarding response windows and formats at times resulted in
participants becoming frustrated with the system. Below is one example shared by the
SUCCESS study.

Study. How are you? Have you had SUCCESS in getting a doctor’s appointment
yet? 1: Yes, 2: No.

Respondent. 1
Studly. Great, when are you going? (Enter date as yyyymmdd)
Respondent: March 13, 2015

Study. Invalid date format: expected YYYYMMDD. Great, when are you going?
(Enter date as yyyymmdd)

Respondent. 3 13 2015

Study. Invalid date format: expected YYYYMMDD. Great, when are you going?
(Enter date as yyyymmdd)

AIDS Behav. Author manuscript; available in PMC 2018 November 01.
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Respondent. WHAT THE HELL

If participants received text messages that they liked, however, they frequently responded
“Thank you,” even if they knew it was an automated message. However, at times
participants did not remember or were confused about who was texting them. Below is an
example shared by staff from the C4C study that illustrates this challenge.
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Study. The wise person understands that his own happiness must include the
happiness of others. —Dennis Weaver Please reply YES if you received this text.

Participant. Yes

Study. Thanks for the feedback. We appreciate your participation.
Participant. Who this?

Study. I’'m sorry | did not understand. Please reply YES or NO.

Participant. Who is 69866 that | am talking to? Is this a machine? Is this a scene
that I’m in?

Finally, CAC study staff found that several participants accidentally opted out of receiving
text messages after typing STOP, which many automated texting platforms recognize as a
signal to stop sending messages. Periodically monitoring for accidental opt-outs required
staff time.

Human Subjects Concerns

Cost

Importantly, no study reported any privacy breaches around HIV status disclosure. No text
messages created by studies mentioned the word “HIV,” an a priori decision made by study
investigators. There were several unusual occurrences in the C4C study that were reported to
the institutional review board. In one case, a participant developed paranoid psychosis and
believed study text messages were coming from government representatives who were
tracking his movements. In another case it became clear that a participant receiving a follow-
up assessment was not the original participant, but rather had assumed the original
participant’s Obama Phone telephone number. The new owner had the same first name as
the original participant and a date of birth that was off by one digit; moreover, he seemed to
recognize and welcome the study’s call. While an extreme case, it highlights the potential
for turnover in telephone numbers, particularly with phones provided by Obama Phone
vendors, and the need for careful identity confirmation.

The costs associated with mobile phones, service plans, and automated texting platforms
varied widely, in part because of the different approaches employed by studies, e.g., using
phones included with service plans vs. purchasing them separately, simple vs. more
complicated texting logic (Table V). A considerable amount of staff time was required to
track service interruptions, oversee the implementation of automated texting, and, for the
studies that provided plans, monitor overage charges. It was difficult to estimate a precise
amount of time for each task because study staff were responsible for multiple duties with
regard to participants.
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The pragmatic and procedural issues encountered by these five studies (Table 4) highlight
the potential challenges in using mobile phone technology with vulnerable populations
living with HIV in the U.S. From an implementation standpoint, service interruption was
common, even with studies that provided cell phones and paid for unlimited minutes/texts to
participants. As a result, per-protocol analyses that consider only those individuals who
maintained consistent phone service may be warranted in addition to the “real world” intent
to treat analysis. Studies providing phones also encountered difficulties related to overage
charges that required staff time to monitor and correct. The inability to reload minutes
remotely, as has been done in sub-Saharan Africa, posed a significant barrier in the study
that allotted participants minutes rather than an unlimited plan. Another key lesson learned
regarding the provision of phones was the influence of type of phone on phone retention —
older flip-phones were often discarded, while smartphones were valued, though they were
also occasionally sold. To maximize success, future studies that provide phones might
consider criteria of “nice, but not too nice” or partnering with local efforts to distribute
phones through the Obama Phone program. The costs associated with maintaining mobile
phone connections and using text messaging platforms in real world settings merit further
investigation.

The use of Google Voice™ by several participants in the C4AC study raises an interesting
issue with regard to intervention delivery. Google Voice™ allows participants to receive text
messages when connected to wireless internet. Interventions are generally designed with the
assumption that text messages are being sent and received at a particular time, e.g. prior to a
participant’s daily dose of ART. However, the use of Google Voice™ raises the possibility
that participants may receive no messages for several days or weeks and then many
messages at once, since message delivery depends on internet connection, which may be
intermittent. The lack of a consistent “dose” may undermine intervention efforts. In addition,
though the C4C study did not text confidential information, Google Voice™ is not
considered Health Information Portability and Accountability (HIPAA) compliant, which
can raise a difficult ethical challenge: although studies may require individuals to have a
mobile phone with a wireless carrier for enrollment, they cannot know when participants are
using Google Voice™ to bridge the gap of a cellular service interruption.

An important consideration in designing interventions using text messages is the participant
user experience, since levels of comfort and ease with texting may vary. Texting may not be
easy for older individuals, especially with flip phones. Participants recently released from
prison needed to be educated on how to text and short codes. An important benefit of short
codes is that they can send 30 messages per second, facilitating the “one-to-many” text
message transmission used by many automated platforms; moreover, because carriers vet
and approve short codes, they are not subject to suspension for heavy traffic. However,
certain low-cost carriers cannot accept short code. In addition, the programmed responses
that are sent via automated platforms may result in participant frustration, especially when a
“loop” is triggered in which the platform gives the same response repeatedly. One interesting
observation is that many participants replied with “Thank you” despite knowing that the text
message was automated. Study participation was not associated with any inadvertent
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disclosure of HIV status, in part because the studies decided a priori not to include the word
HIV in any study-created text messages. Appointment and medication reminders were often
purposely written in generalized terms to protect confidentiality, but at times this coding led
to confusion among participants as to who was texting them. While these studies accepted
this cost of privacy protection, future work should explore the acceptability of more specific
messages.

Indeed, best research practices for mobile phone use include reviewing issues specific to text
messaging in study consent forms, emphasizing: 1) that text messaging is not a secure
technology and that messages stored on a device are the participant’s responsibility; 2) that
automated systems have the potential for glitches, such as sending a message at the wrong
time or repeating a message, and; 3) describing whether and how texting data are being
stored, who has access to it, and when it may be accessed.30 The choice of texting platforms
for intervention studies is a critical decision but represents an area that has received
relatively little attention; a recently published review has begun the important process of
identifying available platforms, proposing criteria for evaluating their functionality, and
documenting their use in the peer-reviewed literature.3! In addition, although a study
consent form may function as an opt-in, it is worth making explicit that participants can stop
receiving messages at any time. The Telephone Consumer Protection Act of 1991 requires
prior express consent for non-emergency, auto-dialed, pre-recorded, or artificial voice calls
to wireless phone numbers, and in 2015 the Federal Communications Commission affirmed
this consent applies to text messages and can be revoked at any time. Finally, if protected
health information is involved, researchers must ensure HIPAA compliance.

The outstanding question with regard to interventions using mobile phones and text
messaging to promote engagement in HIV care for vulnerable HIV-infected populations in
the U.S. is whether or not they are effective at improving care and treatment outcomes.
Evidence to date suggests that features of texting interventions associated with successful
adherence outcomes are messages sent less frequently than daily, bidirectional
communication, and personalized message content.3233 STTR study results will add to this
evidence base. Only one study described here (imPACT) has published results so far.
Although the imPACT intervention (of which mobile phone distribution and texted ART
reminders comprised only one component) was not successful at maintaining virologic
suppression in those released from prison, it did significantly improve attendance at an
outpatient clinic appointment.34 These results highlight the likely role and potential
challenge of multiple contextual factors that are known to disrupt virologic suppression after
incarceration, including environments with high rates of substance use, poverty,
homelessness, discrimination, lack of employment, and lack of health insurance.35-38

Even if the other STTR studies described here report negative findings with regard to
interventions using maobile phones and text messaging, attending to issues in implementation
will become that much more important. The literature reviewed in this paper suggests that
text messaging to improve HIV care and treatment is generally efficacious. The scientific
community will then need to focus on how to make it effective for the hardest to treat. For
example, bidirectional texting with an automated platform may not be as effective as texting
in real time with a live person. Including mobile phone or text messaging interventions as

AIDS Behav. Author manuscript; available in PMC 2018 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Christopoulos et al.

Page 10

part of a larger package of services and supports is another approach. If findings are positive,
questions regarding cost-effectiveness, scale-up and sustainability will be germane.
Regardless, we believe this assessment offers valuable lessons for researchers interested in
designing engagement in care interventions for vulnerable populations that rely on mobile
phone use and text messaging. These lessons include careful attention to the type of mobile
phone and service, the participant user experience, and human subjects concerns.
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Table IV
Key Implementation Issues
. Service interruptions due to lost/stolen phones, inability to pay bill, inability to remotely load minutes
. Staff time required to provide replacement phones, correct overages, monitor opt-outs
. Use of Google Voice (text messages may not be delivered as study intends)
. Billing cycles out of sync with study participation
. Overage charges related to international and 411 calls, toll-free numbers, unlocking of mobile phone games/data
. Need for training on how to read and send text messages
. With automated systems

- Programming yes/no equivalents

- Programming response windows

- Participant frustration with 2 way texting when using automated responses
- Accidental opt-outs

. Privacy/Confidentiality
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