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For what percent of cancer survivors do you 
recommend ways of improving their lifestyle, 
such as smoking cessation, weight loss, or 
increasing physical activity?



Abundant new sensors, apps, and devices



What is the evidence that 
these work?

>97,000 apps for health and fitness; 
1000s for weight loss
25% U.S. adults using a wearable health tracker



• Computer Scientist/Designer:  functionality, few bugs, user satisfaction, sustained use 
(ideally tech addiction)

• Insurer, Hospital:   operability, privacy, security

• Venture capitalist, Corporation:  sales, return on investment 

• Health Professional, Scientist: accurately assesses a health outcome or 
efficacy/effectiveness of mHealth intervention, i.e., changes behavior, produces health 
outcome in research design with high internal validity (allowing causal inference), e.g., 
RCT or at least single case experimental designs, interrupted time series

What do I mean by evidence?



Evidence for what? What are we trying to accomplish?  

Objectively Assess an Outcome 

•Verification:  
Sensor measure physical construct 
accurately (acceleration, chews).
Algorithm development: counts 
signifying deep sleep 

Validation:  
Concurrent relation to health construct 
(polysomnography, ECG, video of eating)
Predictive relation to  health event 
(weight gain)

Improve Health Risk Behavior 
(smoking, overeating, inactivity, nonadherence) 
to prevent onset, recurrence, multimorbidity
or improve QOL  

•Digital Therapeutics:
evidence‐based therapeutic 
interventions driven by high quality 
software programs to prevent, 
manage, or treat a medical disorder 
or disease.
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Capecitabine (Xeloda)
2 weeks on, 1 week off

8 cycles
6-8 pills/day
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June 2019

• No RCT comparing digital aripiprazole 
with nondigital formulation, other 
active comparator, or placebo.

• 14 scientific papers:  no data on 
remission, QOL or efficacy.
• 11/14 convey unsupported benefit

• 70 news stories
• 52/70 convey unsupported benefit



Prevention, Health Promotion:  
Mobile Health Weight Loss Programs (text, app, wearable, hybrid)

• Kaplan & Stone, Ann Rev Psych, 2013 ‐ 21 mHealth RCTs; 
 6 (29%) show mHealth > control

• Burke, Ma,..Spring, et al, AHA Behav Change Comm, Circulation, 2015 – 38 mHealth RCTs 
(weight, PA, smoking)
 5/8 (63%) U.S. obesity RCTs mHealth > control  at some f/up
 SMS alone ineffective for weight loss

• Wang, Xue, et al, Adv. Nutrition, 2017 ‐ 24 studies mobile, wireless
 >50%  improve weight loss or diabetes control

• Engagement/maintenance challenging
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Spring et al, JAMA Int Med,
2013, 173(2):105‐111

+Mobile Study  (all new referrals to VA MOVE!)

Randomize

Record 2 
weeks

+Mobile:
MOVE group 
w/ mobile 
recording

Standard:
MOVE group 
[w/ paper 
recording]

R
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+Mobile non-adherers
Standard non-adherers
Standard adherers
+Mobile adherers

Weight loss over time as a function of mHealth technology access 
and group treatment attendance *

*Adherent = 
Attended  
>80% of 
treatment 
sessions.  

Spring et al, JAMA Int Med, 2013, 173(2):105‐111

Tech alone doesn’t do magic

Tech gives the engaged 
participant a leg up



DK108678

Same intervention or different?

DK087126
DK097364

●Goal setting

●Self-monitoring

●Feedback
●[Incentives]

●Social 
support/ 
Accountability

Techniques

●Decision support

Saturated fat

HL075451

HL075451
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RANDOMIZED TRIAL OF TEXT‐MESSAGING TO REDUCE EARLY 
DISCONTINUATION OF ADJUVANT AROMATASE INHIBITOR 
THERAPY IN WOMEN WITH EARLY STAGE BREAST CANCER: 

SWOG S1105 

Dawn L. Hershman, Joseph M. Unger, Grace Clarke Hillyer, Anna Moseley, 
Kathryn B. Arnold, Shaker R. Dakhil, Benjamin T. Esparaz, Ming C. Kuan, Mark 
L. Graham, II, Douglas M. Lackowski, William J. Edenfield,  Zoneddy R. Dayao, 

Julie R. Gralow, Scott D. Ramsey, Alfred I. Neugut
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CONCLUSION

• Simple bi‐weekly unidirectional text messaging did not result in improved 
adherence based on the primary or secondary endpoints

• Passive text messaging may be insufficient due to electronic information 
overload 

• Improving long‐term adherence may require enhanced provider‐patient 
communication, personalized sustained behavioral interventions, 
symptom management and support

•AKA Support and Accountability 
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Practical Advice to Motivate Healthy 
Behavior Change

 Assess, Advise, Agree, Assist, Arrange

 Were evaluated in RCTs (or sound alternative design (single case 
experimental, stepped wedge, multiple baseline)

 Incorporate evidence‐based behavior change principles:  goal 
setting, self‐monitoring, feedback, social support/accountability

11/4/2019

19

Help patients find apps/technologies that 



Thank you!  

• NIH
 R01DK108678 (Spring)
 R01DK097364 (Spring)
 T32CA193193 (Spring)

• AHA
 14SFRN20740001 (Spring)

• NIH
 NCI RLCCC (Platanias)
 U54EB020404 (Kumar)
 UL1TR001422 (Lloyd‐Jones)
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