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Cell Phones — what are they for?
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mHealth

» Wikipedia: a term used for the practice of
medical and public health, supported by
mobile devices.

* NIH: the delivery of healthcare services via
mobile communication devices

« emerged as a sub-segment of eHealth,

— the use of information and communication technology
(ICT), such as computers, mobile phones, communications
satellite, patient monitors, etc, for health services and
information.
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http://en.wikipedia.org/wiki/EHealth
http://en.wikipedia.org/wiki/ICT
http://en.wikipedia.org/wiki/Computers
http://en.wikipedia.org/wiki/Communications_satellite
http://en.wikipedia.org/wiki/Communications_satellite
http://en.wikipedia.org/wiki/Patient_monitors

But... Can cell phones improve

HIV care & treatment outcomes?

HIV Treatment Cascade
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Stage of engagement in HIV care

FIGURE 3. Estimated spectrum of engagement in the HIV Care Cascade in the USA.
From [43[black small square][black small square]].
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Mobile phones vs. Health
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Fig. 1. The gap between general phone access and phone
usage in healthcare by patients attending the Nairobi clinics.

Lester et al. AIDS Vol 20, 17 Nov, 2006



WelTel SMS: “Mambo?”

nature outlook

e Developing

“ -

solutions

There is more to combating HIV in the developing world
than providing affordable drugs. T. V. Padmalooks at the
innovative new strategies being employed.

Edging closer to unvelling
the secrets of HIV

ESSENTIAL MEDICINES
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lzsue 2 (Mo ber 2007)

Mobilizing cell phones to improve antiretroviral
adherence and follow-up in Kenya:
a randomized controlled trial in progress
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WelTel Kenyal: RCT

UNIVERSITY
of MANITOBA
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Health worker efficiency (WelTel Kenyal).

Proportion of weekly SMS responses
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Effects of a mobile phone short message service on >0
antiretroviral treatment adherence in Kenya (WelTel
Kenyal): a randomised trial

Richard T Lester, PaufRitvo, Edbward fMill, Anitony Kerit, Sarah Karanja, MichaefH Chung, Witliom Jack, james Habyarimang,
Mohsen Sadatsafiry, Mehdi Nojafzadet, Carto AMarea, Benson Estambate, Elizabeth Nougl, TBleke Bafh tehana Thabane, Lawrence  Gefwon,
Joshua Kimari, Maria Acka
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* Lancet podcast
F R I ‘ A — http://download.thelancet.com/flatcontentassets/audi
o/lancet/2010/9755 27november.mp3

the good news

e Scientific American podcast (1min)

« — http://www.scientificamerican.com/podcast/episode.cf
m?id=text-message-outreach-improves-hiv-10-11-10

 CBC News The National (3min)

\\
http://www.youtube.com/watch?v=UQiVKxM4wlIE
THE NEW YORKER * The Economist:
Ten B|ggest Positive —  http://www.economist.com/node/17465455

Africa Stories of 2011

The Wireless health care

Economist [adtSlEE:
The convergence of mobile telephony and health care is under way

a place of mind

e g’@ World Health
\RE W

BC Centre for Disease Control N 4 Ol’ an'zatlon
An agency of the Provincial Health Services Authority A—i\‘é’ g

UNIVERSITY
oFf MANITOBA



http://download.thelancet.com/flatcontentassets/audio/lancet/2010/9755_27november.mp3
http://download.thelancet.com/flatcontentassets/audio/lancet/2010/9755_27november.mp3
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.scientificamerican.com/podcast/episode.cfm?id=text-message-outreach-improves-hiv-10-11-10
http://www.youtube.com/watch?v=UOiVKxM4wlE
http://www.economist.com/node/17465455
http://www.economist.com/node/17465455

What works, what doesn’t?
Where?
Why?
For who?
How much?
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Western Kenya RCT: One-way SMS ‘reminders’
CAPS STUDY Pop-Eleches, Thirumurthy et al. AIDS, 2011 m

Table 1. Content of short and long short message service reminders.

English Swahili
Short reminder This is your reminder. Hili ni kumbukumbu lako.
Long reminder This is your reminder. Be strong Hili ni kumbukumbu lako.
and courageous, we care about you. Uwe na ujasiri, tunakujali.

Table 3. Proportion of at least 90% adherence according to intervention type by intention-to-treat and missing equals failure analysis.

Time Aweola

SMS reminders/motivation (one way): 5

“c *Weekly (short) messages 32% improvement in 90%
s adherence (MEMS) over 1y 7
"8 ¥9%, decrease in treatment interruptions )
w *No adherence improvement with daily, longer o8

r+ reminders

(VL not available.)



Reminders or Support?

A Adherence

Counseling
£ 34
:2 =] Log-rank P-value=0.053
:
<3
oo
>
%
2 o
o
5
g
£
=1
cg1 : ,
1] B 12 18
Maonths from HAART Initiation
Number at risk
counsel =0 179 (42) 133 (18) 107 (13) 27
counsel =1 168 (25) 133 (13) 113 (14) 31
B Viral Failure
Counseling

Gumulative Probability of Viral Failure
0.00 0.0 020 030 040 050
L | L L L L

Number at risk

counsel =0 187
counsel=1 174 (5)

Log-rank P-value=0.008

T
a

B 12
Months fram HAART Initiation

(13) 161

154

(8)
@

148
1

nz)
3)

Cumulative Probability of Adherence<80%
000 010 020 030 040 050

Number at risk
alarm=0
alarm =1

Cumulative Probability of Viral Failure
000 010 020 030 040 050

Number at risk
alarm =0
alarm = 1

Chung et al. PLoS Med,

Alarm

Log-rank P-value=0.7

T T
12 18

B
Menths from HAART Initiation
180 (34) 138 17) 114 (18) 35
167 (33) 128 (14) 108 (11) 23
Alarm

Log-rank P-value=1.0

0 6 2
Months from HAART Initiation

186
173

18)
(10)

166
149

151
138

(6)
3)

8)
0]

March 2011

* Targeted adherence

counselling

persistent effect on

adherence and viral

suppression

* A medication
reminder alarm
device

no effect on
adherence or viral
suppression

Adherence to antiretroviral therapy: supervision or
support? Lancet ID, Feb 2012
http://www.thelancet.com/journals/laninf/article/
P11S1473-3099(11)70354-1/fulltext
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The Cameroon Mobile Phone SMS (CAMPS) Trial: A
Randomized Trial of Text Messaging versus Usual Care
for Adherence to Antiretroviral Therapy

Lawrence Mbuagbaw'?* Lehana Thabane®>, Pierre Ongolo-Zogo', Richard T. Lester*~, Edward J. Mills®,

Marek 5r'|1i-e-ja2":"r,r Lisa Dolovich®, Charles Kouanfack®”

Dec 6, 2012. Funded in part by the CIHR Canadian HIV Trials Network (CTN) Table 4. Satisfaction with the text message among the
participants who received text messages (n=101).

Question Count (%)*
Exam ple Of text message Se nt: How would you rate the text message?
Excellent 12 (11.8)
Very good 30 (29.7)
. . Good 21(20.8)
‘You are important to your family. 17 168
Please remember to take your Very bac .
med ICatlon . You Can Ca” us at th iS DI\:lel: help you remember to take your medication? .
No 9 (8.9

number: +237 xXxxx.”

Do you want to continue receiving text messages?

Yes 66 (653)

Derlved from Health Belleve MOdel and focused W:zld you recommend it to a friend? =
gI‘OUp dlSCUSSIOﬂS Yes 82 (812)
No 19 (18.8)

Conclusions/Significance: Standardized motivational mobile phone text messages did not significantly improve adherence
to ART in this study. Other types of messaging or longer term studies are recommended.




AIDS Behav (2011) 15:1776-1784
DOT 10.1007/s10461-011-9995-x

W AIDS and

ORIGINAL PAPER vior

Impact of a mHealth Intervention for Peer Health Workers
on AIDS Care in Rural Uganda: A Mixed Methods Evaluation
of a Cluster-Randomized Trial

Larry W. Chang - Joseph Kagaayvi - Hannah Arem - Gertrude Nakigozi -

Victor Ssempijja - David Serwadda - Thomas C. Quinn - . N
Ronald H. Gray - Robert C. Bollinger - Steven J. Reynolds ﬁ ﬁ
‘\\‘1 /

10 clusters assessed for eligibility
Patient Clinic Staff
: N
10 clusters randomized PHW /
] t
)/
v ! \ Q.
4 clusters allocated to: 6 clusters allocated to: )
mHealth Support Arm (mHealth+) Comparison Arm (mHealth-)
446 participants 324 participants
1 1 Family & Friends
4 clusters analyzed 6 clusters analyzed
37 (B8.3%) died 53 (10.1%) died
11 (2.5% ) lost to follow-up 10 {1.9%) lost to follow-up

» 970 patients cared for by the PHWs followed for 26 months

» Broad support for the mHealth intervention among patients, clinic staff, and PHWSs
» No significant differences in patients’ risk of virologic failure.

» Qualitative improvements in patient care and logistics



Horvath T, Azman H, Kennedy GE, Rutherford GW

THE COCHRANE
COLLABORATION® 243 references ID’d to Nov 2011:

Authors’ conclusions

There is high-quality evidence from the two RCT hat mobile phone text-messaging at weekly intervals is efficacious in enhancing
adherence to ART, compared w standard care, There s high quality evidence from one trial that weekly mobile phone text-messaging
is efficacious in improving HIV viral load suppression. Policy-makers should consider funding programs proposing to provide weekly
mobile phone text-messaging as  means for promoting adherence to antiretroviral therapy. Clinics and hospitals should consider

implementing such programs. There is a need for large RCTS of this intervention in adolescent populations, as well as in high-income
COUNITIES,

: 8th International
\v Conference on
HIV TREATMENT

\! AND PREVENTION
ADHERENCE

Mobile phone text messaging for promoting adherence to antiretroviral therapy in patients with HIV infection (Review)
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Improving adherence 1s cost-effective

Costs of SMS Intervention vs Net Savings

$150 -
(PEPFAR) c1aas
E
= = Costs of SMS
$100 - Intervention
Net Savings
S50
$14.6 $29.2
—
" —
e )
$- T T
0 1 2 3

8th International
Conference on
HIV TREATMENT
! AND PREVENTION

ADHERENCE

http://finance.fortune.cnn.com/2011/12/12/mobile-health-hallelujah-or-bah-humbug/

Bella Hwang —
mHealth Summit
2011

WelTel:
PEPFAR
(2.485M people
NNT =11)

+230,000
suppressed

CGWNMoney



What’s pending?

“ A
CREDIT: http://www.armybase.us/2009/04/air-force-yields-in-f-22-fighter-dispute/
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“mobile phone HIV” publications

number (Pubmed)
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Does SMS direct monitoring
improve adherence?

Challenges in Using Mobile Phones for Collection of
Antiretroviral Therapy Adherence Data in a Resource-

Limited Setting
SMS and IVR Adherence Real Time Monitoring in Uganda

Jessica E. Haberer! % 3, Julius Kiwanuka®*, Denis Nansera®*, Ira B. Wilson® and David R. Bangsberg? 3 ©

(1) Department of General Internal Medicine, Massachusetts General Hospital, Boston, MA,
USA(2) Harvard Initiative for Global Health, Mbarara University of Science and Technology,
Kampala, Uganda, online: 8 June 2010

High acceptability for cell phone text messages to improve
communication of laboratory results with HIV-infected

patients in rural Uganda: a crosssectional survey study.

BMC Med Inform Decis Mak. 2012 Jun 21;12(1):56. [Epub ahead of print]
Siedner MJ, Haberer JE, Bwana MB, Ware NC, Bangsberg DR.
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WELTEL. @MREF

7
"' WelTel Retain: Engaging %
Pre-ART Care
e Loss to follow-up » Kibera Community
between diagnosis and Health Centre
starting ART 1s high (AMREF Kenya)
* Does SMS support  RCT target n=686
improve early stage e Qutcomes
retention 1n care? _ 18t year retention
— Mixed methods
| — Cost effectiveness
| @ﬁfé‘%&%&'}&%?&?

A ADHERENCE ClinicalTrials.gov NCT01630304
NIMH RO1MH097558-01



Open Access Protocol

BM] The effect of weekly short message
O en service communication on patient
~ retention in care in the first year
after HIV diagnosis: study protocol
for a randomised controlled trial
(WelTel Retain)

out soon
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iText: SMS-based outreach for PrEP adherence

« Adherence is critical for PrEP efficacy'-#

« Building on the Weltel model for ART in HIV-positives>,
an SMS-based outreach program (iText) was developed to
support PrEP adherence in HIV-negatives

— Weekly SMS or email check-in

— Choice of 3 messages (PrEP-specific or general check-in)
* How is PrEP going?
* How are you doing?
* Are you OK?

— Customized timing of message delivery

« Pilot study among 56 HIV-negative MSM taking PrEP in 1PrEx
Open Label Extension suggest feasibility and acceptability of
1Text (Liu et al, Abstract 165)

« Efficacy of iText in improving PrEP adherence in
real-world settings will be evaluated in an upcoming RCT (EPIC) E p ' c

F =3 8th International Enhancing PrEP in Community
\ Conference on
) HIV TREATMENT

I AN] AND PREVENTION
ADHERENCE

1Grant NEJM 2010; 2Anderson Sci Trans Med 2012; 3van Damme NEJM 2012; “Marrazzo CROI 2013, SLester Lancet 2010



Our Grand Challenge

A non-profit organization to assist implementing the WelTel model globally
(WelTel International mHealth Society).

() weltel verticalabs.ca,welte

Granc Challerges Caniac
Granas Defis Canacly

WELT EL Your health, in your hands

, o June 21, 2012 15;

Login Successul

Fending Unknotn “ I

No patients found. Try the search on the Patients page if you are looking for a patient whose study may not have begun.

V

WelTel International mHealth Society and
Vertical Labs




Theoretical Frameworks

Theory of Reasoned Action

Subjective norms associated
with behavior

Attitudes toward behavior

Intention to engage in
behavior

Actual behavior

Technology Acceptance Model
* Perceived usefulness
* Perceived ease of use
* Technology adoption

Kirsten Smillie Poster #239
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WELTEL

s id Qualitative

WelTel BC1: Participant interviews

@ )

“I've learned to take my meds every day in the last six months...| wasn't
taking them daily, or | wasn't actually taking them at all...And it's a lot to
do with being able to talk about it, through the texting...they let me know
that it would be you know, the symptoms would go away, or they, just to
hang in there and, keep on trying, and take them so that, you know,
there's just somebody else there for me... In writing that you see it, and,
and it feels a hell of a lot better to know that.”

\— Participant #15, Low CD4, previous non-adherent /

e

“often just knowing that we have supports that are there or knowing that we
have the backup or the ability to make contact relieves so much anxiety.”

0 — Participant #24, Remote -

gy

ClC lCIinicaI ‘ Preventio

Services

BC Centre for Disease Control



Summary of RCT Evidence on mHealth
Interventions to improve ART outcomes

 Adherence monitoring by SMS?
— not yet known if effective for adherence promotion
— Challenging to implement, cost, compliance, stigma?
 Targeted adherence counselling?
— 1mproves adherence and viral suppression (1yr)
* Texting with Village Health Workers?
* Digital alarm reminders?
— No improvement on adherence or VL (1yr)
* One way cell phone SMS ‘reminders’?
— Weekly, not daily. Short>long?

 Two-way cell phone weekly SMS ‘check-ins’ (access to HCW)?
Improves adherence and viral suppression (1yr)

| \a conforance on  Level of Evidence: Grade A (weekly SMS)

HIV TREATMENT

A NEer Support (access to care) > Reminders?




Annals of Internal Medicine CrLINICAL GUIDELINE

Guidelines for Improving Entry Into and Retention in Care and
Antiretroviral Adherence for Persons With HIV: Evidence-Based
Recommendations From an International Association of Physicians
in AIDS Care Panel

Melanie A. Thompson, MD; Michael J. Mugavero, MD, MHSc; K. Rivet Amico, PhD; Victoria A. Cargill, MD, MSCE;

Larry W. Chang, MD, MPH; Robert Gross, MD, MSCE; Catherine Orrell, MBChB, MSc, MMed; Frederick L. Altice, MD;

David R. Bangsberg, MD, MPH; John G. Bartlett, MD; Curt G. Beckwith, MD; Nadia Dowshen, MD; Christopher M. Gordon, PhD;

Tim Horn, MS; Princy Kumar, MD; James D. Scott, PharmD, MEd; Michael J. Stirratt, PhD; Robert H. Remien, PhD; Jane M. Simoni, PhD;
and Jean B. Nachega, MD, PhD, MPH

An adherence benefit of dose-time reminder alarms
has been reported (64, 65). Strategies using cellular tech-
nology (short message service communication) have dem-
onstrated improvement in adherence and HIV-1 RNA.
Methods ranged from texting dosing reminders with or
without requesting a response (66—68) to texting weekly

8th International  check-ins from the clinic with telephone follow-up for
Conference on

' HIVTREATMENT  those requesting it (69). One study found better ART ad-

?\"[;)I-:EEI:E“'(?E herence was achieved with use of texting with expected

reply (interactive) than simple 1-way reminders (66).



My take home messages

* Keep it simple

— Every extra step (complexity) loses someone
* Keep 1t low cost

— Resource limited settings, vulnerable groups
* Conduct controlled studies (or follow the

evidence)

— What really works, and what doesn’t?

* Seize the opportunity
— mHealth is a gift

8th International
Conference on

HIV TREATMENT
AND PREVENTION

ADHERENCE
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8th International
Conference on

HIV TREATMENT
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Thank you!

8th International
Conference on
HIV TREATMENT
AND PREVENTION

ADHERENCE

www.weltel.org

Frank Plummer
Blake Ball

Joshua Kimani
KACP staff
Pumwani patients
Michael Chung
Coptic Hospital
Kenya MoH
Kajiado HS
NASCOP

Mia van der Kopp
Kirsten Smillie
Natasha van Borek
Melanie Murray
Oak Tree staff
BCCDC staff
WelTel Kenyal
study team
Coinvestigators
Many more!



Partnerships & Support
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