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Overview
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» Why text?
» And why for infectious diseases? el
» Relevance for tuberculosis
» The TXT4AMED project

» Future avenues




Texting

» By end of 2013, 97 mobile phone subscriptions per 100 people worldwide.

>

>

Source: Pew Research Center’s Internet & American Life Project

83% of American adults own cell phones and three-quarters of them (73%) senca
and receive text messages.

Cell owners between the ages of 18 and 24 exchange an average of 109.5
messages on a normal day.

African American and Hispanic cell users are more intense and frequent users of
phone capabilities than whites.

Minorities send more text messages and make more calls on average than thei
white counterparts.



Under what circumstances (in the disease
prevention context) might texting be useful?

» Many conditions require long term and life-long
medication--potential for poor adherence to medica
and care

» Conditions which affect a considerably large portion o
the population and thus merit concern as a public heal
problem

» Conditions where there Is a strong behavioral compone
regarding prevention

» Considerable amount of social support to sustain ef
home-based-care




Texting applications In the context of
Infectious diseases

» Sentinel/syndromic surveillance
» Disease monitoring

» Early alerts

» Mass drug administration (MDA) —  Trials
» Test result notification Africe
» Medication reminders and motivation

» Information dissemination —
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Sentinel Survelillance

» Since 2014, phone-based system for timely integrated disease
surveillance and response in Rwanda has collected
Information on 23 infectious diseases from more than 50% of
health facilities nationwide [TRACnet] (Kizito, 2013)

» Madagascar launched first nationwide sentinel surveillance
system for influenza-like illness (ILI) based on use of mobile
phones (Rajatorinina, 2012)

» Daily syndromic surveillance using SMS can effectively enhance
traditional public health surveillance systems already in place.

» Combined biological surveillance and syndromic surveillance using SMS
makes it possible to rapidly detect the circulation of the influenza
virus in areas under surveillance.




Disease Monitoring

» In Uganda, feasibility and benefits of a short message service (SMS
messaging-based reporting system have been demonstrated to he
program managers monitor malaria in real time (Assimwe 2011)

» When completed, each section of a form presents the data in a format
that is readily transferable into a simple text message composed of a
header, numbers, and spaces.




Disease Alerts--EbolaTracks

FIGURE

An example of the text messages sent from EbolaTracks
each morning with responses from a fictitious participant

Good morning. This is a
message from the WA
Department of Health for John
Doe. Are you feeling unwell this
morning? Please reply Y or N
only.

Thank you for your response.
What was your temperature
recording (in degrees Celsius)?

Thank you. We will check with
you again this evening. In the
meantime, if you start to feel

unwell at any time, please call

9999 9999. Please do not reply
to this message.

“For any participants who report feeling un
temperature 2 37.5°C, EbolaTracks autom
both an SMS and an email alert to an on-
officer, who then telephones the individual to
condition and determine appropriate manage
addition, if an individual does not respond w
hour, EbolaTracks generates an SMS and em
to the on-call officer, who then contacts the per
check their condition and to ensure that they are
monitoring their temperature. Any SMS responses
cannot be interpreted by the programme are co
non-responses during automated processin
call officer is notified. The on-call officer ca
responses, interpret and manipulate the
may contact the participant if further cl
needed.”



Mass Drug Administration

» Liverpool mHealth Suite (LMS): MeasureSMS-MDA tool to improv
supplies and MDA coverage rates in real-time (currently being tri
urban Tanzania)

MeasureSMS-MDA: Flow of information for community-based MDA

o) Health centre BN GG Coverage
distribute . supervisors ge
tablets and supervisors e reports (via
collate daily : webpage or

. community
community-level : SMS) are
progress on . summaries by
summaries produced

paper forms SMS

record

CDDs distribute tablets, and Health centre supervisors collate Community = summaries Supervisors receive daily coverage
record the age group and sex CDD records daily, and record are submitted by the summaries at community/health
of each individual, plus cumulative number of tablets supervisor via SMS at the centre/district level by SMS. District
whether or they have distributed and morbidity cases end of each day coordinators access the daily data
lymphoedema or hydrocoele recorded per community for all reporting levels via a webpage




Fig. 1. Mobile-phone-based system for infant HIV test result notification, Zambia, 2008-2011

Test Result Notification

Seidenberg, 2012

o Baby born to HIV+ mother
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DBS, dried blood spot; HV+, positive for human immunodeficiency virus; SM5, short message service.
Image reproduced with permission from Frog Design (San Francisco, USA) for the United Mations Children’s Fund.




Reminder Systems

» Whether text message, mobile phone call, or concomitant text
and mobile phone call increase attendance at medical appointme
HIV care in a population of children infected with or exposed to H
Cameroon (Bigna, 2014)

Comparisons between groups for attendance

Intention-to-treat analysis
Text message plus call vs control 7-5 (2:9-19-0) <0-0001

Call vs control 5-5(2:3-13-1) 0-:0002
Text message vs control 2-9 (1:3-6-3) 0-012
Text message plus call vs text

message 2:6 (0-96-6-9) 0-08
Call vs text message 1-9 (0-75-4-7) 0-21

0-57

Text message plus call vs call 1-4 (0-47-3-9)



Information Dissemination

.i? Peer-to-peer (P2P) text
I

messaging

Public Health Workers

Intormation dissemin ation by public health
workers

‘Eﬂ Peer-distributor

Information dissemination and follow-up by peer-

Ei distributor
‘ e ~=-=-- Viral information dissemination by peer




Why use a texting intervention?

» Quick, direct communication on all types of mobile phones

» Used with other initiatives to establish and maintain contact
between patient and provider over course of treatment

» Efficient, considerably less invasive to daily lives compared to
phone calls

» Mobility, instantaneous access, and direct communication
likely to enhance efficiency of service delivery

» Cost savings include direct costs defrayed to health system as
well as opportunity costs of missed appointments and lengthy
treatment duration




TXTAMED—A little about LTBI

» Tuberculosis (TB) the leading cause of death from an TR —
- - - - new cases par year
Infectious disease worldwide. | o E

4 'fnm;!.m

» Two billion people, one-third of the world’s population,
Infected with Mycobacterium tuberculosis (LTBI), resulting in
approximately 1.4 million deaths annually [Ten million
Individuals in the US estimated to have LTBI]

» Patients developing LTBI asymptomatic and non-contagious
but overall lifetime risk of LTBI progression to active TB
estimated at approximately 5-10%. Risk greatly increased
among Immunosuppressed individuals (e.g. HIV, diabetes and
heavy steroid use)




TXT4A4MED—Issues of treatment
adherence

» Patient adherence to LTBI therapy is low--LTBI is asymptomatic,
patients may not understand risk of developing active TB, LTBI
therapy has potential side effects, and LTBI therapy is of long
duration (usually 9 months)

» Proportion of persons who complete LTBI treatment in the U.S.
ranges between 39% and 65%. Low adherence rates undermine
potential benefits of preventing TB progression in individuals with
LTBI and maximizing TB control from a public health standpoint
(Horsburgh, 2010).

» Low adherence increases burden of active TB disease within the
community and can increase rate of drug-resistant TB strains.



TXT4MED Study Objectives

A commonly used practice for LTBI is a phone call to remi
patients to visit the clinic for a check-in and monthly refil
examine the feasibility of a pilot randomized controlled tri
text messages to improve LTBI treatment adherence (ina p
health context).

Specific objectives of the current study are to:

1) Assess the feasibility of the intervention as indicated b
participant recruitment and retention

2) Evaluate the acceptability of the intervention, as indic
Intervention adherence, outcome measurement rate
feedback from participants.




Eligibility
» LTBI patients identified by PCHD clinic staff
» Research staff are notified of initial visit appointment

» At initial visit, patient is approached to conduct eligibility
screen

» Inclusion
» 18+ years old
»cell phone available
» understands how to receive/send text messages

»LTBI patient agreeing to start self-administered
therapy

» Rifampin or INH




Enrollment

» LTBI patients come back for a follow-
up appointment to pick up
medication monthly

» Enrollment happens at their first
medication pickup

» Forms are completed utilizing a o
Language Line as needed Interpreter

You Dial 800 #

» Informed Consent
» HIPAA Release
» Entry Survey

Standard Phone Interpreting Call Flow




Intervention Arms

» Patient is randomized into one of two intervention arms
(research staff are blinded)

» If they are In the texting intervention arm, they are
entered into the online texting platform

Texting Intervention + Usual Care

Randomize Individuals
Begin Treatment for LTBI Usual Care Only




LTBI Diagnosis &
Agreement to start Meds

Confirm
Eligibility

Consent/Baseline

Randomization

Usual Care Daily Texts + UC

| \We

t

Assess Te
|

Interim Assess Interim

4 or 9 mo. Assess Bl 4 or 9 mo. Assess




Texting Intervention

» Daily: Message timed to medication
Ingestion

» “Please take your medication” In
language of choice [reminder]

» Monthly: variable day/week for
motivational message (e.g. “keep it
up”)

» Protecting privacy




txtdmed.arl.é

TXTAMED Website

TXT4MED Study

About This Study Our Research Group Questions and Comments

As Tuberculosis (TB) treatment regimens can be many The TXT4MED study group is led by Principal If you have any questions or concerns regarding this
manths long. adherence to TB medication may be Investigator, Eyal Oren PhD. Dr. Oren is an study please email txtdmed@email.arizona.edu.
difficult for some to complete. The TXT4MED study epidemiologist at the University of Arizona with many

enrolls patients from the Pima County Health years of experience studying respiratory infections. Dr.

Department Tuberculosis Clinic into a clinical trial. The Oren is working in conjunction with the Pima County TB

purpose of the study is to determine whether text Clinic (Tucson, AZ) to recruit study participants and

message reminders fo take TB medication are a low provide ongoing care for enrolled patients.

cost, effective means of improving adherence to TB
treatment regimens.

o,

NIVWWAA

Mel & Enid Zuckerman

PIMA COUNTY A College of Public Health

HEALTH DEPARTMENT

University of Arizona @ 2016



Client Management

» Clients are added into the platform to receive
messages

» Messages are customized by time of day, and start
the day after enrollment

» 5+ languages available

CLIENTS SERIES SERIES CONTENT UPLOADED FILES ALL MESSAGES

Schedule a message series for a client, or message one directly.

+ ADD NEW CLIENT EXPORT TO CSV

Q, Search_..

Name SMS Phone # Language
& i= ¢y sStudyId (520) 123-4567 Spanish

Y = 2 studyiD (520) 987-6543 Eagieh




Message Management

» Messages are uploaded into the platform specific to
the client

» Messages can then be modified as needed (e.g. extra
follow-up messages, encouragement, etc.)

CLIENTS SERIES SEFIIES CONTEMT UPLOADED FILES ALL MESSALES

Wiew aind upload C5 data, einail Corlents, and sllachimenis

MHam= Type Descaprion Uploaded
M TesmLEnghen] _yWikeHif.csv v EB Tegr 207160405 16.34:26
x = oY Study I0 20160411 16:50:20

M Enighst 4209016 6 Coy Study 1D 20160429 1219.47




Sample Message Delivery

» Messages are checked periodically to make sure the
platform is sending appropriately

» If patients respond back they receive an automated

message
» “Please contact the clinic for any questions or
concerns.”

Whaw your messae hestony, ar cancel schadided messages

Clianr Typs Messags Saurca Sramus. = Time 1o Sand
EM5 Flease take yaur medicatian Auromaric Sens F0716-06-06 TR M0Ha?
SMS Por FAvOL temae 5 me dicamenan Auroman Sent 207 R-Cr-06 7 1 2
S5 Pleass take your medicatian AULDMATIC Sent 200 B-06-065 1 0002

SMS Pt T, Bisene gu inedicam el L=} Aulmaric Seng 20760605 1100002




RedCap Form Management

» RedCap iIs a secure (HIPAA-
compliant) form management
program to allow for tracking
of patient forms

» Forms are submitted after
patient visit for all enrolled
participants into RedCap

» Electronic, secure, and easy
to use and track

Induration

REDCap

B Logged in as barrette | Log out

B My Projects
4% Project Home
Project Setup

Project status:  Production




RedCap Dashboard

REDCap“' TXT4AMED

B Logged in as barrette | Log out

& Wy Projects

Q Project Home Displayed below is a table listing all existing records/responses and their status for
Project Setup every data collection instrument (and if longitudinal, for every event). You may click

of the colored buttons in the table to open a new tab/window in your browser to vi
that record on that particular data collection instrument. Please note thatifyo

Record Status Dashboard (all records)

Project status: Production

Data Collection
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Data Collection Instruments:

Eligibility Screen Displaying: Instrumentsiatus only | Lock status only |

Consent Form

Entry Survey Patient MR Side Side Side | Adh Adh Adh Adh Adh Adh Adh Adh Adh

Exit Survey Eligibility Consent Entry Exit | Satisfaction Abstraction Effects Effects Effects Farm Farm Farm Form Form Form Faorm Form Farm
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TXTAMED Study Progress and Key Points

» Enrollment Begun—Ilarge study team to meet eligible patients
» Monthly data assessments

» Qualitative information collected at baseline (and eventually
end)

» Study costs

» Variation in text formatting and content to assess
effectiveness of delivery (see next slide)

O O 0O




Key characteristics of text messaging
Interventions

“Dosing™ * Personalization
* Frequency (e.g. Daily, once pere Condition-specific?
week) e Length
e Timing (tied to a particular
event?) “Other”
e Duration (3 months, 1 year) e« Automation
e Language
“Content”

 Message type (e.g. Advice,
support and distraction
delivered in non-formal
language)

* Interactivity (response? What
type?)




Intervention Characteristic R (95% O &
Daily Messaging

Yes 1.25 (046, 1.63)

No 146 (1.20, 1.79) 4
Bidirectional Communication

es 1.57 (1.22, 2.01)

No 1.26 (1.00, 1.58)
Personalized Message Content

s 168 (1.03, 2.77) 3

Mo 136 (1.14, 1.62) 6
Messages Matched to Dose Schedule

Yes 1.72 (1.08, 2.75) 4

No 1.35 (1.13, 1.561)
Mate, Odds ratios (OR) gauge the success of the interventions at increasing
adherence as represented by its average across avallable measures for each
study, where larger values indicate better success, Each moderator listed was
evaluated individually without controlling for other lsted moderators; that s,
analyses aré bivariate,
dol:10.1371/journal. pone 00881661003




Texting Is about communication

Audience Insights

Communicating to Moms (with Kids at Home)
~ Sl g

» Understand your audience
» Content Development pirem. =

and finances, more than $1.6 trillion a year in spending.” This report will
help you understand the subtle nuances that exist among different generations of moms (i.e., baby boomers,
Generation X, and Generation ) and how you can capture their attention more effectively.

Insights into Moms

» Cultural Competency oW =N

X more who take their tddler to the zame preschoal E
Eave more in common than the bocmer mom ba: with fom 24in 1570,
Ber bocrner peess who have clder kidz. 6. Sizry-Eve pesoent of mame with prezchocl-aged childran
- A B
2 e - - 20 o worked in 2006, up from 3% in 1970,
‘more than 20 times per week ' The explosion of zocial 7. The pamber of zingle moms kas increazed 300% over the

=
nerwocking sites and blogy for moms allow women tase 30 ears, from 3.4 million to 10.4 million *
connect with and learn from each other.
E. In 2007, 40% of hirths were from unmarsied women, up
3. One of the most effective way: to reach moms it through  from 34% in 20027

theis peecs. Mom: ace much more Lkely o Sallow
ey ey in e 9. The amerage str-at-bome mom speads 91.6 housz 3
anpthing they see, heas, or read wia mazs media channels ¢ WSOk Soing momrrelited jobs (cocking, cleaning, laundey,
E dciving, eve.). If paid the going sate for each of these
4. Moms: put 2 greas deal of time and effort inte choosing tazke, Ber anmal salary would be appromimaedr §122,732°

» Disseminate R T

€DC’ Marketing and Commusicaion Strasegy Branch (MCSE) divides sudiences inw segments with similar needs,

prefesences, and chassctecisties and provides CDC programs with andience-specific 3 i ing expertize, and
i planning. To develop Andi Insights, 7 dat iz collected and analyzed from CDC-licenzed

consumes dambases, books, asticles, 2nd the Intermet. For i iom, email

contact Lynn Sokdes, Chief, MCSE, at Lscldesi@icde.gov

g’m -
i- U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
% Centers for Disease Control and Prevention

\‘“ﬂ Marketing and Communication Strategy Branch




Future Needs In ID

» Recent review of systematic reviews of texting (Mbuagbaw 2015)

» Only 2 text messaging interventions in HIV, 1 TB

“The only behaviour change
targeted in people living wit
adherence to medication. T
on behaviour change and heal
promotion are inconsistent, an
null for self- management of illn
communicating results of medi
investigations and adhere
medication.”

HIV =

Other health conditions ‘



Knowledge gaps

» Need for higher quality studies (Cole-Lewis, 2010; Gurol-Urganci
» Investigation of long-term effects (de Jongh 2012; Militello 2012)

» Importance of delving further into text messagecharacteristics I
optimize outcomes (Horvath 2012)

» Characterization of risks and harms (Vodopivek-Jamsek 2012), user
satisfaction and acceptability (Gurol-Urganci 2012), cost effectiv
(de Jongh, 2012), and dose response (Militello, 2012).
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