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We want to thank the American Academy of HIV Medicine and the Institute for Technology in Health Care for awarding us with their 2020 Caceres Award for Technology in HIV Practice Award.  We are honored to share our story about an mHealth platform that enhances HIV care engagement with the participants of ACTHIV. 



Disclosures

• Investigator-initiated grant from Gilead 
related to improving HCV treatment in rural 
areas through telehealth.

• We provide consulting services to Warm 
Health Technology, Inc related to 
implementation of PLCares.



HIV Care Challenges Rural VA



HIV Care Challenges

• Stigma
• Transportation
• Poverty
• Isolation
• Alcohol/drug use
• Mental health challenges
• Housing
• Structural

mHealth can facilitate 
interventions addressing one or 
more challenges to living well 

with HIV when and where clients 
want and need it

Presenter
Presentation Notes
Look for match between client needs and what intervention provides – a facilitator of intervention success 
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Presentation Notes
Other messages: “somebody loves you.” “Jesus is lord.” “believe in the impossible.” “Did you take your evening pills?”In addition, you can schedule one-time messages – for clinic appts, prescription refills….. From this we can monitor the number of messages that go out. This takes about 10 minutes for the most complicated regimens.



STeM Participant
• “Yeah, it did everything leading up to my 

decision to get back involved in my life. Take 
my meds on time, stop drinking, stop using 
drugs, be more accountable.  It did 
everything because I’m like, ‘that #$%^%$# 
gonna blow up (ring)’ ‘cause I know it’s 
getting ready to, you know?”
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Presentation Notes
Really – a text message? From a machine?



TxText: Self-monitoring queries

Step 3: Patient-designed
responses automatically 
sent by system

Step 1: System 
sends automatic 
EMA queries for 
mood twice/day 
and medications 
at time of dosing

Step 2: Patient responds 
with keyword and answer

Ingersoll et al. JSAT. 2014.



Date of download:  2/23/2016 Copyright © 2016 American Medical 
Association. All rights reserved.

From: Mobile Telephone Text Messaging for Medication Adherence in Chronic Disease: A Meta-analysis

JAMA Intern Med. Published online  February 01, 2016. doi:10.1001/jamainternmed.2015.7667

Meta-analysis of the Effect of a Mobile Telephone Text Message Intervention on Medication AdherenceaThe text message 
intervention significantly improved adherence (odds ratio, 2.11; 95% CI, 1.52-2.93; P < .001). The effect remained significant after 
excluding 2 studies with extreme outcomes (Hardy et al and Kohnsari et al) (odds ratio, 1.78; 95% CI, 1.35-2.35; P < .001).

Figure Legend: 
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Translates into a 50% relative increase in adherence or 18% absolute increase in other words about 50% to 68%



App vs Text Interventions

Text App

• Consumer demand
• Rich media views, videos 

and community functions
• More secure
• Can send more messages 

without added cost

• Better studied
• Phones are cheaper
• Harder to crack phone 

screens when dropped

Presenter
Presentation Notes
Health technology that meets the marketAs of April 30, 2014 there were 1,200,758 android apps in the google play market; 33,774 which were related to Health & Fitness (http://www.appbrain.com/stats/number-of-android-apps). As of January 2014, 90% of American adults had a cell phone and 58% of adults had smartphone. According to Pew research center, 83% of individuals ages 18-29 have a smartphones.  53% of Whites and 59% of African Americans have smartphones. 64% of adults in urban communities, 60% of adults in suburban communities and 43% of adults in rural communities have smartphones (http://www.pewinternet.org/fact-sheets/mobile-technology-fact-sheet/). I phone users tend to be younger and more affluent. As the ubiquity of smartphones continues to grow there is an opportunity to leverage health apps for linkage and retention in HIV primary care.SMS based intervention have been studied in greater detail but Apps can incorporate the successful components of SMS and web based interventions Most studies related to mHealth for treatment and prevention are descriptive and quasi-experimental in design. To this date there has not been a large body of evidence around the use of mHealth tools to address the needs of key, harder to reach populations of PLWH (Catalani, 2013). To our knowledge there are not any HIV apps available specifically for linkage to medical care; in fact Pellowski and Kalichman (2012) noted engagement and retention in care as a gap in their literature review of technology-based interventions for PLWHAPPS  allow for rich media such as dashboard views, video and community functionsTexting has a cost per message to the user whereas apps you can increase the volume or dosage of your messaging without an added cost (although smartphones may be a more expensive up front cost)Web based apps more secure-Smartphones are easier to break- or crack screens then text  based phones when you drop them- (This is Erin speaking with empiric knowledge- I don’t have a citation or data for this)Many PLWH express preferences for information provided via text messaging or on phones over internet materials. The phone option is more private and more accessible to non-urban, southern HIV patients (Farrell Caranahan 2011). Additionally, many people carry their cell phone around in their pocket allowing an opportunity for increasing the dosage of interventions and delivering interventions “just in time.”  HIV related mHealth interventions range from observational to randomized control trials. Most studies focus on medication adherence or appointment attendance as their sole target and are delivered in a SMS only platform (Pellowski & Kalichman, 2012; Finitsis 2014; Ingersoll 2013, Gurol-Urganci 2012). The key findings of a Meta-Analysis of RCTs in regards to text message interventions for ART adherence include: timing of messages to correspond to ART dose, individual tailoring of message content or user based design of personalized messages, and less frequent message intervals with content designed to evoke reply from recipients (Finitsis, 2014). They posit that bi-drectionality or participant response may have led to better outcomes due to enhanced engagement and creation of a more rounded patient-provider relationship (Finitsis, 2014). As technology continues to advance, health interventions need to keep pace with the market. There has been some research and success in text- based interventions in the United States especially around adherence to ART (Finitisis, 2014). Apps allow the opportunity for a more comprehensive intervention.  An app can incorporate aspects from successful web-based and text-based interventions. Smartphones and apps are becoming a more integral part of everyday life across demographic and geographic lines. As of April 30, 2014 there were 1,200,758 android apps in the google play market; 33,774 which were related to Health & Fitness (http://www.appbrain.com/stats/number-of-android-apps). As of January 2014, 90% of American adults had a cell phone and 58% of adults had smartphone. According to Pew research center, 83% of individuals ages 18-29 have a smartphones.  53% of Whites and 59% of African Americans have smartphones. 64% of adults in urban communities, 60% of adults in suburban communities and 43% of adults in rural communities have smartphones (http://www.pewinternet.org/fact-sheets/mobile-technology-fact-sheet/). I phone users tend to be younger and more affluent. As the ubiquity of smartphones continues to grow there is an opportunity to leverage health apps for linkage and retention in HIV primary care.	Although there have are many health related apps in the Google Play and Apple stores, not all of them have been rigorously developed. Most studies related to mHealth for treatment and prevention are descriptive and quasi-experimental in design. To this date there has not been a large body of evidence around the use of mHealth tools to address the needs of key, harder to reach populations of PLWH (Catalani, 2013). To our knowledge there are not any HIV apps available specifically for linkage to medical care; in fact Pellowski and Kalichman noted engagement and retention in care as a gap in their literature review of technology-based interventions for PLWH. (Pellowski & Kalichman, 2012). Web based interventions, text based interventions and apps for monitoring other chronic diseases can inform some of the development of design, features and content. Technological capability, theory and scientific rigor are one component of the mHealth development but equally important is a user centered design approach. A user centered approach is critical in order to understand usability and fit of technology into daily life especially as users may interact with the system in ways that the developers did not predict (Poole, 2013). Collaboration with and feedback from PLWH is critical component for usability and acceptability of any intervention.	



Platform Development Strategy

User-
centered 

design

Self-
monitoring

Expanding 
Connections

Shrinking the 
distance

Addressing 
existing clinic 

needs
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Don’t forget to mention LMS as well – will need to come up with another figure to include that.





Platform Security 

• By ”invitation” only access
• Password protected
• Biometric sign-in option
• Automatic Log-out
• Required anonymity on secured community 

board
• No personally identifying information stored 



Self-monitoring Check-Ins
“The questions make 

me focus on my mood 
and my stress and 
makes me more in 

touch with myself you 
can say.  When it pops 
up, it makes me stop 
and think. I usually 

don’t think about that 
kind of thing.” 

- PL Participant

Presenter
Presentation Notes
Let’s discuss what level of detail to provide here.Daily Queries:  Initially no incentives – however developed a raffle for those who had the highest response ratesMood: Participants are invited to rate their mood on a scale of -5 to 5 every day. They are also able to write in notes about why they felt a certain way. After responding they are sent an automated personal message back based on their response.Stress: Participants are invited to rate their stress on a scale of 1-10 every day. They are also able to write in notes about why they felt a certain way. After responding they are sent an automated personalized affirmation or intervention message back based on their response.Medication: Participants are asked whether or not they took their medications each day. They are able to write in notes about whether they missed it or encouraging notes to themselves if they took it. After responding they are sent an automated personalized affirmation or intervention message back based on their response.During the formative phase, several participants noted their desire to annotate their queries to document triggers, aids, or explanations for entries.  One formative participant (132) said that he “would probably leave notes if my mood was low, especially if they're retrievable so that I could bring them in to talk to provider.”  Other participants (198, 721) appreciated the opportunity to annotate their medication reminders for the same reason, that “you can explain why you didn’t or forgot to log your medication.” 



How am I? 

Presenter
Presentation Notes
50/47/47 at 6 months (response rates); 41/39/39 at 12 monthsan additional weekly summary report and monthly response raffle were added to reinforce good reporting behavior and to prompt reflection at shorter intervals.  The monthly response raffle culls those participants with the most consistent response rates across medication, mood, and stress queries and awards a randomly selected participant with a $50 gift certificate.  The winner and all participants included in the raffle are recognized on the community message board.  This practice evolved in response to relatively low response rates across all measures. Participants also receive weekly summary reports each Wednesday.  These reports detail participant’s medication adherence, average mood, and average stress level for the previous week as well as the delta change from the prior week’s averages.  Irrespective of adherence or average mood and stress level, each summary concludes with an invitation to reflect on reported adherence, mood, and stress and to reach out to the Positive Links team if they would like help meeting their health and wellness goals. Collectively, the mood and stress EMAs, medication reminder, and dashboard features function to encourage healthy self-monitoring and management of care.  -- mention quiz questions



Lab Results



Community Board

“You get to talk to people 
who are going through 
exactly what you are going 
through. When you are 
down somebody uplifts 
you, when somebody else 
is down you can uplift 
them, it’s basically like 
one big family” 

- PL Member

Presenter
Presentation Notes
-- Also mention an opportunity to provide information about clinic events; and to celebrate accomplishmentsThe community board has been the most popular features so far- Each participant is given an anonymous name and can engage in discussion with other participants. Positive Links staff monitor the board but do not engage in conversations. They may introduce new discussion topics or post HIV related information to clarify questions they have received from participants or to follow-up on answers to quiz questions. The quote on the right is from a usability interview with a participant 3 weeks after he got the phone



• Significant increases in engagement in 
care (top) and in HIV viral load 
suppression (bottom) over one year of 
follow-up (n=77)

• Stigma scores are improved with 
increased used of the community 
message board.*

• Social support is sought and provided 
regularly. **

Dillingham et al, AIDS Pat Care STDs 2018, *Flickinger et al AIDS Behav 2018, **Flickinger et al AIDS Behav. 2017, ***Flickingeret al Telemed & eHealth 2019 

PL V1.0 Outcomes

Presenter
Presentation Notes
In a pilot program funded by AIDS United, we demonstrated a significant increase in retention in care and viral suppression at 12 months in a population of patients who were struggling with engagement in care – as can be seen from their low levels of engagement and viral suppression at baseline. Importantly, we also have seen – through rigorous mixed methods analysis of the anonymous community message board embedded in the app that stigma is a common topic of conversation on the community message board – and that talking about stigma on the board was associated with decreased stigma scale scores in a pre-post analysis. In addition – social support is sought regularly and, importantly, is provided at three times the rate of posting seeking support. Finally, in app patient-provider messaging is being used to build rapport. The outcome of viral suppression is an important one – but also critical are the signals that engaging with this app may help to reduce other barriers to care – like stigma and poor patient-provider communication.



https://www.cdc.gov/hiv/research/interventionresearch/compendium/lrc/index.html
https://ciehealth.org/intervention/positive-links/
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1 of 15 interventions featured by CIE

https://www.cdc.gov/hiv/research/interventionresearch/compendium/lrc/index.html


Outcomes Data

Enrollment 24 months with 
PositiveLinks

84% virally suppressed61% virally 
suppressed

Canan CE, Grabowski M, PLOS One. 2020.

Presenter
Presentation Notes
baseline: N=124, 60.5% suppressed6 months:  N=95, 88.4% suppressed12 months: N=59, 78% suppressed18 months: N=52, 84.6% suppressed24 months: N=43, 83.7% suppressedClinic patients suppressed VL for comparison (PL participants recruited because new to care or at risk of falling out) 2014: 88.9%2015: 90%2016: 90.9% 



Outcomes Data

PL Usage

Higher PL usage was associated with a greater 
likelihood of achieving viral suppression and 

retention in care

Canan CE, Grabowski M, PLOS One. 2020.



Messaging

Campbell et al. AIDS Behav. 2021 May 11:1-9. doi: 10.1007/s10461-021-03294-w.
Flickinger et al. Telemed J E Health. 2020 Mar;26(3):359-364. doi: 10.1089/tmj.2018.0261.



Document Upload



In the Time of COVID-19

Need: Staying connected while 
social distancing 
Strategies:
• Remote PL Enrollment Best 

Practices
• Member-focused video training 

materials 
• PL Telehealth!



Components of Success

PL SUCCESS

EVIDENCE

Clinically
Significant

impact

USAGE

High and
Long term

usage

IMPACT

Impact
Related to

usage

WARMTH

Users
Feel

supported

ENTHUSIASM

From users,
team, and

collaborators

PROCESS

User-
centered

design 

R&D

Ongoing
research to

improve

Presenter
Presentation Notes
Despite the norm for apps to be downloaded and quickly discarded, we’ve seen high usage, and it persists over time.We’ve developed evidence about PL, tested its impact on many metrics of success, and continue to research it.We see that usage of PL is a key to success for the patient.Part of what helps that usage is that even with this automated app, users feel supported.They are connected to each other in their anonymous community, and to their clinicians.Patients, team members, clinicians, and collaborators all express more enthusiasm the more they use this systemAnd all of this is related to processes that have involved input from patients, clinicians, and other users at every stepFinally, we are pushing the field forward by conducting ongoing research to improve, to TWEAK….



Where we are



“I don’t know if many of you realize it, but 
each and every one of us who uses this app is 
making a difference in someone else’s life battling 
every day of this new journey… We all are making 
a difference together one day, one app, and one 
click at a time.”

- PL Participant

Member Feedback



https://www.positivelinks4ric.com/
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