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Overview 

Why text? 

And why for infectious diseases? 

Relevance for tuberculosis 

The TXT4MED project 

Future avenues 



Texting 

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

 83% of American adults own cell phones and three-quarters of them (73%) send 
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 their 
white counterparts. 

 

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



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 medication 
and care 

 Conditions which affect a considerably large portion of 
the population and thus merit concern as a public health 
problem 

 Conditions where there is a strong behavioral component 
regarding prevention 

 Considerable amount of social support to sustain effective 
home-based-care 



Texting applications in the context of 
infectious diseases 

Sentinel/syndromic surveillance 

Disease monitoring 

Early alerts 

Mass drug administration (MDA) 

Test result notification 

Medication reminders and motivation 

 Information dissemination 

 

(Published) 
Trials mostly in 
Africa 



Participatory 
Syndromic 
Surveillance 

Lester, 2016 



Sentinel Surveillance 

 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) text 
messaging-based reporting system have been demonstrated to help 
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 

Tracey, 2015 

“For any participants who report feeling unwell or a 
temperature ≥ 37.5°C, EbolaTracks automatically sends 
both an SMS and an email alert to an on-call medical 
officer, who then telephones the individual to assess their 
condition and determine appropriate management. In 
addition, if an individual does not respond within an 
hour, EbolaTracks generates an SMS and email alert 
to the on-call officer, who then contacts the person to 
check their condition and to ensure that they are 
monitoring their temperature. Any SMS responses that 
cannot be interpreted by the programme are considered 
non-responses during automated processing and the on-
call officer is notified. The on-call officer can review these 
responses, interpret and manipulate them manually, or 
may contact the participant if further clarification is 
needed.” 



Mass Drug Administration 

 Liverpool mHealth Suite (LMS): MeasureSMS-MDA tool to improve drug 
supplies and MDA coverage rates in real-time (currently being trialed in 
urban Tanzania) 

Stanton, 2016 



Seidenberg, 2012 

Test Result Notification 



Reminder Systems 

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

 

Odds ratio (95% CI) p value 
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 
Text message plus call vs call 1·4 (0·47–3·9) 0·57 

 Comparisons between groups for attendance  



Information Dissemination 

Peer-to-peer (P2P) text 
messaging 

Beck, 2014 



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 



TXT4MED—A little about LTBI 

WHO, 2006 

 Tuberculosis (TB) the leading cause of death from an 
infectious disease worldwide.  

 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) 



TXT4MED—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.   



Objectives 

A commonly used practice for LTBI is a phone call to remind  
patients to visit the clinic for a check-in and monthly refill. We  
examine the feasibility of a pilot randomized controlled trial using  
text messages to improve LTBI treatment adherence (in a public  
health context).  
 
Specific objectives of the current study are to:  
1) Assess the feasibility of the intervention as indicated by 

participant recruitment and retention  
2) Evaluate the acceptability of the intervention, as indicated by 

intervention adherence, outcome measurement rates, and 
feedback from participants. 
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TXT4MED Study Objectives 



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 
Language Line as needed 

 Informed Consent 

 HIPAA Release 

 Entry Survey 

 



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 
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LTBI Diagnosis & 
Agreement to start Meds 

Confirm 
Eligibility 

Consent/Baseline 

Randomization 

Usual Care 

1 mo. Assess 

Interim Assess 

4 or 9 mo. Assess 

Daily Texts + UC 

1 mo. Assess 

Interim Assess 

4 or 9 mo. Assess 

Weekly 
Text 

Monthly 
Text 

Monthly 
Text 

No Contact 



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 
 



TXT4MED Website txt4med.arl.arizona.edu 



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 



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.) 



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.” 



RedCap Form Management 

 RedCap is 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 



RedCap Dashboard 



TXT4MED Study Progress and Key Points 

 Enrollment Begun—large 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) 



Key characteristics of text messaging 
interventions 
 “Dosing” 
• Frequency (e.g. Daily, once per 

week) 
• Timing (tied to a particular 

event?) 
• Duration (3 months, 1 year) 
 
“Content” 
• Message type (e.g. Advice, 

support and distraction 
delivered in non-formal 
language) 

• Interactivity (response? What 
type?) 

• Personalization  
• Condition-specific? 
• Length 
 
“Other” 
• Automation 
• Language 
 
 

 



Finitsis, 2012 



Texting is about communication  

Understand your audience 

Content Development 

Cultural Competency 

Audience Reach 

Disseminate 
 



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 intervention 
targeted in people living with HIV was 
adherence to medication. The effects 
on behaviour change and health 
promotion are inconsistent, and almost 
null for self- management of illness, 
communicating results of medical 
investigations and adherence to TB 
medication.”  



Knowledge gaps 

 Need for higher quality studies (Cole-Lewis, 2010; Gurol-Urganci 2012) 

 Investigation of long-term effects (de Jongh 2012; Militello 2012) 

 Importance of delving further into text messagecharacteristics in order to 
optimize outcomes (Horvath 2012) 

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