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Three Questions

• What mobile technologies work to change 
nutrition behavior?

• Are there any wearable technologies that 
change eating behavior?  

• The potential of wearables for eating behavior 
change  
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Validation criteria:  intermediate endpoints, proximal 
outcomes:  weight loss;  fruit & vegetable grocery receipts 

What technologies work to change 
nutrition behavior?
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Behavior Change
Techniques

➢ Goal Setting

➢ Self-monitoring

➢ Feedback

➢ Social Support/ 
Accountability

Technology-Assisted Weight Loss

Multiple diet & 
activity change
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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 treatment attendance

*Adherent = 

Attended  

>80% of 

treatment 

sessions.  

Tech alone doesn’t do magic

Tech gives the engaged 

participant a leg up

N=70;  m = 58 years



App + treatment packages that maximize
6-month weight loss for <$500

5/28/2021

Combination Calls Meal 

Replacement

Text 

Message

PCP 

Report

Buddy 

Training

Y-hat (6-mo 

weight 

change)(kg)

Y-hat (percent 

achieving 5% 

weight loss)

Y-hat (percent 

achieving 7% 

weight loss)

Cost

21 12 No No Yes Yes -6.11 57.13 51.77 $427.00

1 12 No No Yes No -3.40 34.48 25.86 $337.00

5 12 No No No Yes -5.05 46.56 31.02 $414.00

17 12 No No No No -5.24 52.95 41.17 $324.00

N = 562



PASSIVE SENSING:  potential for PUSH intervention

Do wearable technologies change eating 
behavior?
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Motivation:  burden, recall bias, inaccuracy
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Breakfast Lunch Dinner

Machine Learning:  Food Intake Gesture Classifier



Future of Wearable-Assisted Eating 
Behavior Change
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Just-In-Time Adaptive Intervention 
(JITAI)

Nahum-Shani et al, Health Psych, 2015



17



18

Just-In-Time Adaptive Intervention (JITAI) 
for Stress-Induced Eating

Stressed?



Availability for Intervention

Battalio …….Spring, in submission



Conclusions

• Mobile phone-based apps  can change nutrition 
behavior, esp. if they engage behavior change 
techniques and include coaching.  (PULL)

• Passive diet sensing using image and biochemical 
analysis is work in progress. 

• Much interest in sensing eating action units (chew, 
swallow, gestures) to pave the way toward real-time, 
preventive intervention in context – JITAI (PUSH)
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