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Objectives

• Review the validity of physical activity trackers

• Gain an understanding of utilizing wearable technology to assist 
patients in being physical active.

• Share examples of wearable technology and health outcomes



• Fitbit was founded on May 1, 2007
• The company sold ~11 million devices in 2020
•31 million active users in 2020
•Fitbit was purchased by Google in 2019



Is FitBit data valid and reliable?

• Fitbit One and Fitbit Flex devices reliably measure step 
counts and energy expenditure; hip-based Fitbit devices 
are more accurate than wrist-based devices.1

• Found excellent agreement between Fitbit and visually 
counted steps (intraclass correlation coefficient 
(ICC2,1)=0.88.2

– Fitbit One and Fitbit Zip are sufficiently accurate to be used among community-dwelling older 
adults to monitor and give feedback on step counts. 

1 Diaz. Int J Cardiol.2015. 185.  2 Tiedemann. BMJ Open Sport Exerc Med 2015 



10,000 Steps???
The origins of the 10,000-steps recommendation aren't 
exactly scientific. Pedometers sold in Japan in the 1960s 

were marketed under the name "manpo-kei," which 
translates to "10,000 steps meter”



Steps to Health

• Examined steps, intensity, sedentary time and cardiometabolic health; NHANES 
data

• 3388 participants 20+ years of age and older

• Median steps/day Men: 2247 – 12,334

• Median steps/day Women: 1755 – 9824

• Linear (+) relationship between quintiles of steps and 30 min cadence with BMI, 
waist circumference, weight, insulin level  for both men and women (p<0.001)

Tudor-Locke. Med. Sci. Sports Exerc., 49(2): 283–291, 2017.



Does Fitbit Use Increase PA?

• Randomized Trial of a Fitbit-Based Physical Activity 
Intervention for Women
– 51 inactive, overweight postmenopausal women were randomized to a 16-week Fitbit intervention 

(N=25) or a pedometer comparison group (N=26) 

– Fitbit group increased MVPA by 62 min/week (p<.01), and steps by 789 (p=.01), compared to non-
significant increases in the Pedometer Group 

– Fitbit group wore the tracker on 95% of intervention days; 96% reported liking the website and 
100% liked the tracker. 

Cadmus-Bertram. Am J Prev Med. 2015



• Significant increase in daily step count

• Significant increase in moderate-vigorous PA and energy expenditure

• Non-significant decrease in sedentary time

Brickwood. JMIR Mhealth Uhealth. 2019 

“Utilizing a consumer-based wearable activity tracker as 
either the primary component of an intervention or as 
part of a broader physical activity intervention has the 
potential to increase physical activity participation.

As the effects of physical activity interventions are often 
short term, the inclusion of a consumer-based wearable 
activity tracker may provide an effective tool to assist 
health professionals to provide ongoing monitoring and 
support.”



• No evidence was found for the effect of mHealth tools, 
respectively wearable activity trackers, on PA-related 
outcomes. 

Bohm. JMIR Mhealth Uhealth 2019



Prescribing PA Trackers to Improve Health

• Study was designed to test the efficacy of a 
physician delivered intervention using a 
pedometer to improve physical activity 
levels in patients seen for routine visits to a 
family medicine clinic

• 42% of patients randomized to the 
pedometer group were adherent over the 9-
week study period

• Mean daily step counts in the pedometer 
group incr from 6779 -> 8855

• Average individual improvement was 41% 
over the study period.

Stovitz. J Am Board Fam Pract 2005





Results

• Motion participants
– Average 12,000 steps per day

– 60% of whom sustain participation over 6 months

– More than half of eligible members participate in the program



The Most Powerful Tool That We Have

Smartphone 
Ownership
• 85% of Americans
• 96% of 18-29 yo
• 83% of 50-64 yo
• 76% of low income 
Americans

https://www.pewresearch.org/internet/fact-sheet/mobile/

https://www.pewresearch.org/internet/fact-sheet/mobile/


Health & Fitness Smartphone Apps (2019)

47,911 apps 37,143 apps

Apps focused on workouts and 
weight loss account for the 
majority of health and fitness app 
usage by far, representing 73% 





MyFitnessPal

• Launched in 2005
• Mike Lee, built the app as a way to track his 

weight before his wedding
• 200 million users



45%



Preaching to the converted……

• Exercise

– MapMyRun

– Runkeeper

– Strava

– Sworkit



• Examined 6710 studies

• 7 included, 1740 participants

• Compared to control conditions, smartphone apps produced a non-
significant (p=0.19) increase in participants’ average steps per day, with a 
mean difference of 476.75 steps per day

• Physical activity apps that targeted physical activity in isolation were 
more effective than apps that targeted physical activity in combination 
with diet( p=.04) 

Romeo. J Med Internet Res. 2019 



Yerrakalva D. Effects of Mobile Health App Interventions on Sedentary Time, 
Physical Activity, and Fitness in Older Adults: Systematic Review and Meta-
Analysis. J Med Internet Res. 2019 Nov 28;21(11):e14343.

• mHealth app interventions
• Trials 3 months or longer:

• Decreases in sedentary time (SMD=−0.49)
• Increases in PA (506 steps/day)
• Increases in fitness (SMD=0.31) 

• Trials 6 months or longer:
• Increases in PA (753 steps/day) 



• 10 million downloads
• Reviewed by 350,000 users



The Science (& Hype) Behind the Workout
• High-Intensity Circuit Training Using Body Weight: Maximum Results with 

Minimal Investment
– Brett Klika and Chris Jordan. ACSM'S Health & Fitness Journal. 2013 May-June 17(3).

• The Scientific 7-Minute Workout
– Gretchen Reynolds, New York Times Magazine. May 9, 2013

• Acute Responses to the 7-Minute Workout
– Michelle Riegler. J Strength Cond Res. 2017 Sep;31(9)

• Effect of 7-minute workout on weight and body composition
– Lama Matter. J Sports Med Phys Fitness. 2017 Oct;57(10)

Vigorous 
intensity

Favorably 
impacts body 
composition

6th most 
viewed 2013 
NYT article



Apple HealthKit

• HealthKit is a framework designed to house 
healthcare and fitness apps, allow them to work 
together and collate their data under the Health 
app.

• Integrations with Apple Health are done at a 
platform level – meaning that a wearable's app 
connects to Apple Health – and most of the big 
wearable players offer data syncing.

• Physical Activity
– Steps - differentiate walk vs. run, flights of stairs

– Swimming strokes

– Cycling distance

– Rolling (wheelchair) distance

– Standing hours



Integration of Wearable Data into Healthcare

Wearable Technology Physical Activity in 
Chronic Disease AJPM 2018



Summary

• Wearables and fitness related apps are being used by millions!
– Accessible to nearly everyone

• Wearables and apps are reasonably valid and reliable in counting steps

• Limited evidence that use of wearables can increase physical activity

– Limited evidence that prescribed wearables/apps can increase 
physical activity – even improve health!

• Healthcare HAS TO figure out how best to leverage the power of the 
wearable and smart phone data to improve physical activity and health


