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To the Editor

Advances in physical activity monitoring provide clinicians and researchers with 

opportunities to further understanding of the health benefits of physical activity, yet the 

proliferation of wearable device technology has created a black box in terms of accuracy and 

reliability. Manufacturers create proprietary algorithms to estimate steps, distance, and 

energy expenditure from measured acceleration, making it impossible to compare raw 

acceleration data between devices. Moreover, these algorithms are created using younger, 

healthier populations,1 making their validity in older, sicker individuals unclear.

A study by Ms Case and colleagues2 compared the accuracy of smartphone applications and 

wearable devices with direct observation of treadmill step counts. Although this research is 

needed to better understand wearable device technology, there are problems with the study.

First, participants wore devices at the waist, wrist, and in each pants pocket. Movement 

differences at the wrist and hip confound comparison of device measurement by body 

placement.3 Moreover, in the general population there are differences in modes of carrying 

cell phones (ie, in the pocket, purse, waist-clip, etc) that contribute to measurement 

differences, limiting the translation of these results to the real world. Results are consistent 

only if the device is placed in the same location every day, both within and between persons.

Second, participants in the study were young, healthy volunteers. Differences in speed of 

movement, gait mechanics, and body composition greatly affect raw acceleration 

measurement and interpretation into steps and energy expenditure metrics, which may prove 

problematic when translating results to older or obese populations.

Third, testing was conducted on a motorized treadmill. Treadmills alter gait mechanics by 

shortening stride length, increasing step cadence, and reducing normal gait variability.4 Thus 

steps measured on a treadmill may not accurately translate to steps in a free-living 

environment.

Corresponding Author: Jennifer Schrack, PhD, 615 N Wolfe St, Baltimore, MD 21205 (jschrac1@jhu.edu). 

Conflict of Interest Disclosures: The authors have completed and submitted the ICMJE Form for Disclosure of Potential Conflicts of 
Interest. No other disclosures were reported.

HHS Public Access
Author manuscript
JAMA. Author manuscript; available in PMC 2017 February 23.

Published in final edited form as:
JAMA. 2015 May 26; 313(20): 2079–2080. doi:10.1001/jama.2015.3877.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fourth, these devices measure movement and acceleration, not steps, yet any movement 

registered by the device may be categorized as steps, even if not biomechanically consistent 

with a stepping motion. Wrist measurement is particularly problematic, because any type of 

upper body movement may be classified as steps.3

The consumer market is burgeoning with new smart devices, yet little research has supported 

their accuracy, and problems abound with placement and data interpretation.5 Although 

wearable devices present exciting new opportunities, more methodological research is 

needed to ensure their accuracy and reliability, and proper interpretation of the data into 

clinically meaningful recommendations.

Acknowledgments

Dr Schrack reported receiving a grant from the National Institute on Aging. Dr Crainiceanu reported receiving 
grants from the National Institute on Aging, the National Institutes of Health, and the Gates Foundation.

References

1. Brage S, Brage N, Franks PW, et al. Branched equation modeling of simultaneous accelerometry 
and heart rate monitoring improves estimate of directly measured physical activity energy 
expenditure. J Appl Physiol (1985). 2004; 96(1):343–351. [PubMed: 12972441] 

2. Case MA, Burwick HA, Volpp KG, Patel MS. Accuracy of smartphone applications and wearable 
devices for tracking physical activity data. JAMA. 2015; 313(6):625–626. [PubMed: 25668268] 

3. Hildebrand M, VAN Hees VT, Hansen BH, Ekelund U. Age group comparability of raw 
accelerometer output from wrist- and hip-worn monitors. Med Sci Sports Exerc. 2014; 46(9):1816–
1824. [PubMed: 24887173] 

4. Parvataneni K, Ploeg L, Olney SJ, Brouwer B. Kinematic, kinetic and metabolic parameters of 
treadmill versus overground walking in healthy older adults. Clin Biomech (Bristol, Avon). 2009; 
24(1):95–100.

5. Troiano RP, McClain JJ, Brychta RJ, Chen KY. Evolution of accelerometer methods for physical 
activity research. Br J Sports Med. 2014; 48(13):1019–1023. [PubMed: 24782483] 

Schrack et al. Page 2

JAMA. Author manuscript; available in PMC 2017 February 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	To the Editor
	References

