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The 5000 hours problem

• The average patient with a chronic condition spends no more than a few 
hours a year with a clinician

• In contrast, more than 5000 waking hours is spent doing everything else 
within their everyday lives

Asch et al. NEJM. 2012



Our daily behaviors influence our health

Schroeder. NEJM. 2007
McGinnis et al. Health Aff. 2002



New models of care are needed

Reactive, visit-based model 
is not sufficient

Shifting to a more 

proactive model



Three evolving market trends

Population 
Health

Technology Incentives

Innovations in 
mobile technology 
allow us to better 

monitor health 
behaviors

Our understanding 
of the science of 
motivation has 

evolved

Health care financing is shifting focus 



Poll Question #1

• Have you used a wearable device?

– Yes, I’m wearing it now

– Yes, but I stopped wearing it

– No, I have not



Increasing interest in using wearable devices for population health

• Major technology companies entering the space
– Apple, Google, Samsung, Microsoft, and others

• Adoption of wearable devices is low but growing
– Less than 5% of US population

– Annual sales are expected to surpass $50 billion

• Changing health behaviors
– Hope: educate and motivate individuals towards better habits and 

improved health

– Concern: most evidence suggests that these devices alone are 
unlikely to change behavior

Patel et al. JAMA. 2015



Four key challenges for wearable devices

Patel et al. JAMA. 2015

Access
Individuals with the most to gain are less likely to use them

Sustainability
Half of people that purchase devices stop using them within a few 

months

Accuracy
Many devices for different behaviors with little evaluation

Motivation
Technology and education are necessary, but alone are not sufficient 

to change behaviors



Surveys on wearable device use



Evidence from a national sample

Patel et al. Ann Intern Med. 2018



Evidence from a national sample

Patel et al. Ann Intern Med. 2018

• Activation rates were low
– 1.2% of 4.48 million members

• Varied by age
– Younger adults were 30 times more likely to engage than 

65+ years (2.8-3.1% vs. 0.1%)

• Varied by income
– Higher income individuals more likely to engage



Improving access to wearables



Four key challenges for wearable devices

Patel et al. JAMA. 2015

Access
Individuals with the most to gain are less likely to use them

Sustainability
Half of people that purchase devices stop using them within a few 
months

Accuracy
Many devices for different behaviors with little evaluation

Motivation
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Challenges to sustaining use

• Individuals who already self-identified to 
have challenges changing behavior are asked 
to change additional behaviors
– Put it on and wear it everyday

– Regularly charge the device

– Sync data with another device

• Extra steps create high hurdles for sustaining 
use

Patel et al. JAMA. 2015



Evolution of activity trackers

Passively carryActively wearActively carryBehavior

Free$99 - $349+$10 - $50Cost

Passively via 
cellular

Actively plug in, 
charge and sync

Manually 
log dataEffort

Adoption High (70%)Low (6%)Low (< 1%)



Four key challenges for wearable devices

Patel et al. JAMA. 2015

Access
Individuals with the most to gain are less likely to use them

Sustainability
Half of people that purchase devices stop using them within a few 
months

Accuracy
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Motivation
Technology and education are necessary, but alone are not sufficient 
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A wide range of behaviors targeted by wearable device companies

Rock Heath 2014



Accuracy of devices for tracking physical activity

Case, Patel et al. JAMA. 2015



Poll Question #2

• Which devices were most accurate?

– Wearable devices

– Smartphones

– Both wearable devices and smartphones

– Neither wearable devices or smartphones



Accuracy of devices for tracking physical activity

Case, Patel et al. JAMA. 2015



Shortly after the study was published…



Accuracy of devices for heart rate monitoring

Wang et al. JAMA Cardiology. 2016

Accuracy worsened with 

higher levels of exercise



Four key challenges for wearable devices

Patel et al. JAMA. 2015

Access
Individuals with the most to gain are less likely to use them

Sustainability
Half of people that purchase devices stop using them within a few 
months

Accuracy
Many devices for different behaviors with little evaluation

Motivation
Technology and education are necessary, but alone are not sufficient to 
change behaviors



Science of motivation has evolved

 Unaware

 Provide 
education

 Act rationally 
and maximize 
value

 Increase size 
of incentive

 Act irrationally, but 
in predictable ways 
from common 
decision errors

 The design and 
delivery of an 
incentive is often 
more important 
than its magnitude 
alone

Information

Standard Economics

Behavioral Economics



Automated Hovering

Patient given 
connected device

Data transmitted to 
server daily

Checks if goal was 
met on prior day 
and if reward or 
feedback is 
warranted

Automated feedback by 
text, email, or voice

Reward or cue 
delivered to patient

Asch et al. NEJM. 2012



Incentives for Physical Activity



Framing Financial Incentives

• Design
0.60

– Adults BMI ≥ 27 using smartphones

– 7000 step goal for 6 month trial 0.50

0.40
• Arms

0.30– Control

– Standard gain framing incentive 0.20
– $1.40 earned each day goal is achieved

– Daily lottery incentive 0.10

– 1 in 5 chance of $5 and 1 in 100 chance of $50

– Expected value ~ $1.40 per day 0.00

– Loss framing incentive
– Each month, $42 in virtual account, $1.40 taken 

away each day goal is not achieved

Patel et al. Ann Intern Med. 2016

Control Gain
Incentive

Lottery
Incentive

Loss
Incentive

P = 
0.25

P = 
0.16

P = 
0.001

50% Relative 
Increase



Using loss framing within wellness programs

• But there’s a catch
– They must meet monthly fitness goals over 2 

years or risk paying back the full price of the 
Apple Watch



ACTIVE REWARD Trial

Chokshi, Patel et al. J Am Heart Assoc. 2018

P = 
0.25

P = P = 
Misfit Shine Features0.16 0.001

• Display progress to goal

• Battery lasts 6+ months

• Waterproof

• Tracks sleep patterns

• Sample
– Adults with ischemic heart disease from 4 hospitals Ineligibility criteria

• Already enrolled in a formal cardiac rehab

• Unable to use a smartphone or tablet compatible with wearable

• 2-arm randomized trial over 24 weeks
– Enrolled from home

• Provided informed consent online

• Selected study communications via text message or e-mail

• Mailed a wearable device

– Estimated a baseline step count using a 2-week run-in period 

– Randomized using block sizes of 2, stratifying on age (< 65; ≥ 65)



ACTIVE REWARD Trial

Chokshi, Patel et al. J Am Heart Assoc. 2018

P = 
0.16

P = 
0.001

• Control
– Provision of a wearable device

• Intervention
– Personalized goal-setting with daily feedback for 24 weeks

• Ramp-up (weeks 1-8): Goals increased from baseline by 15% with a maxim

P = 
0.25

um of 10,000 steps

• Maintenance (weeks 9-16) Remained fixed

• Follow-up (weeks 17-24): Remained fixed

– Loss-framed financial incentives for first 16 weeks
• $14 place in a virtual account at beginning of each week

• $2 lost each day the step goal was not met (loss aversion)

• Account replenished each week (fresh start effect)



ACTIVE REWARD Trial

Chokshi, Patel et al. J Am Heart Assoc. 2018



ACTIVE REWARD Trial

Chokshi, Patel et al. J Am Heart Assoc. 2018



Gamification



Evidence from a national insurer using gamification

Patel et al. Ann Intern Med. 2018



Gamification is commonly used in digital health applications

Cotton, Patel. Am J Health Prom. 2018

64% of popular apps used elements of gamification

None used key behavioral economic principles



BE FIT - Randomized Clinical Trial to Increase Physical Activity

• Enroll with your family

• Select a personalized goal

• Sign a pre-commitment pledge

Patel et al. JAMA Internal Medicine. 2017



BE FIT - Randomized Clinical Trial to Increase Physical Activity

• Endowed with 70 points each week

• One family member selected each day

• Progress through levels

Patel et al. JAMA Internal Medicine. 2017



BE FIT - Randomized Clinical Trial to Increase Physical Activity

Patel et al. JAMA Internal Medicine. 2017



Increasing Physical Activity 
among Veterans



Veterans’ perspectives on using wearable devices

• Convenience sample of 16 veterans
– Completed a survey on mobile technology use and physical activity levels

• Offered a free wearable device to use for 2 months
– All but one were still using the device on follow-up phone calls

• Veterans identified both opportunities and barriers for incorporating 
wearables into physical activity interventions

Kim, Patel. JMIR Formative Research. 2018



Veterans’ perspectives on using wearable devices

Kim, Patel. JMIR Formative Research. 2018



RCT among overweight and obese Veterans

• Study design
– 180 Veterans from CMCVAMC with body mass index ≥ 25

– Provide Fitbit to track daily step counts

– 12-week intervention and then 8-week follow-up

• Study arms
– Control

– Gamification with a support partner

– Gamification with a support partner + loss-framed financial incentive of $2/day

Clinicaltrials.gov Identifier: NCT03563027



Summary

• Our daily health behaviors contribute significantly to our health

• Key is to combine these technologies with effective approaches to increase 
and sustain engagement

• Insights from behavioral economics can be used to design interventions that 
address predictable barriers to behavior change
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