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Abstract
Background: Few studies have examined the use of wearable devices among the veteran population.
Objective: The objective of this study was to evaluate veterans’ perceptions of and experiences with wearable devices and
identify the potential barriers and opportunities to using such devices to increase physical activity levels in this population.
Methods: Veterans able to ambulate with or without assistance completed surveys about their mobile technology use and
physical activity levels. They were then given the option of using a wearable device to monitor their activity levels. Follow-up
telephone interviews were conducted after 2 months.
Results: A total of 16 veterans were enrolled in this study, and all of them agreed to take home and use the wearable device to
monitor their activity levels. At follow-up, 91% (10/11) veterans were still using the device daily. Veterans identified both
opportunities and barriers for incorporating these devices into interventions to increase physical activity.
Conclusions: Veterans engaged in using wearable devices at high rates.
(JMIR Formativ Res 2018;2(2):e10945) doi:10.2196/10945
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Introduction
Regular physical activity is associated with numerous health
benefits, including reduced risk of cardiovascular disease.
Simply increasing step count is thought to lower the 10-year
risk of death [1]. However, fewer than half of all veterans
achieve the recommended physical activity levels to improve
their health [2]. Many stakeholders, including the Veterans
Health Administration (VHA), are interested in the potential of
using mobile technologies such as smartphones and wearable
devices to change health behaviors [3]. In particular, there is
growing interest in the potential of wearable activity tracking
devices to facilitate increased physical activity. These wearable
devices provide feedback about physical activity levels in the
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form of step counts and may encourage people to monitor and
change their daily activities. They also offer a reward for
positive behavior changes by indicating that the day’s step goals
have been achieved. Both techniques can be motivating for
people attempting to make behavioral changes [4,5]. Wearable
devices often differ from traditional pedometers in both their
technology and ability to wirelessly transmit activity data. In
2015, the VHA commissioned a systematic review of the
published literature on the use of wearable devices in veteran
populations [6]. The review found that 12 of 14 trials focused
on using wearables for physical activity but that more evidence
was needed on how these technologies impact veterans. The
objective of this exploratory study was to evaluate veterans’
perceptions of and experiences with wearable activity trackers
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to identify barriers and opportunities for their use in a future
clinical trial using social interventions to increase physical
activity among veterans.

Methods
Recruitment
In 2017, we recruited a convenience sample of adult veterans
at the Corporal Michael J Crescenz Veterans Affairs Medical
Center (CMC VAMC) in Philadelphia using flyers outside of
clinic sites. Inclusion criteria were as follows: (1) patients of a
CMC VAMC clinic and (2) able to ambulate with or without
assistance. Interested veterans were offered US $10 in
compensation for their participation.

Study Design
All participants were asked to complete surveys on
sociodemographic characteristics, experiences with and attitudes
toward mobile technology (adapted from McInnes et al) [7],
and physical activity levels using the short-form of the
International Physical Activity Questionnaire [8]. After survey
completion, we tested whether veterans would be willing to
take home and use a wearable device to monitor their activity
levels for 2 months. The Nokia Go wearable device was offered
to interested participants because it can be worn on the wrist
continuously without need for battery charging. Veterans were
given the option of using this device and offered US $15 to
complete a 2-month follow-up telephone interview. The
interview script focused on device use (prior to the study,
currently, and future intentions) and interest in using the device
in a future intervention (interest in participation and being paired
with a family member, friend, or veteran). The interviewer
(RHK) coded responses by question and identified representative
quotes of common themes from the interview. Responses and
themes were reviewed and adjudicated by a second reviewer
(MSP). This study was approved by the CMC VAMC
Institutional Review Board.

Results
The sample comprised 16 veterans with a mean age of 60.6 (SD
12.5) years; 88% (14/16) veterans were males (Table 1). All
participants reported having regular access to the internet and
a smartphone. In the past week, 12 participants had access to a
tablet, but only 3 had access to a connected health device (1 had
a smartwatch, 1 had a Bluetooth-connected hearing aid, and 1
had a smart pill bottle). The mean physical activity level was
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59.1 (SD 57.6) MET-minutes per week. All 16 veterans agreed
to take home and use a wearable device to track their activity.
At follow-up, 91% (10/11) veterans were still using it daily, but
1 participant had misplaced it after 6 weeks of daily use.
Overall, participants felt positively about wearable activity
tracking devices. Several participants mentioned feeling
confident that most veterans they know would benefit greatly
from owning a wearable device and cited financial restraints as
the primary reason why they had not previously owned one
themselves. When asked about potential barriers to using these
devices in larger interventions for veterans, one participant
stated: “people might not be comfortable with the idea of
someone else tracking their behavior” (Table 2).
Many participants reported that the device motivated them to
make incremental adjustments to their behavior by providing
feedback on their daily activity. One veteran explained, “When
I’m out, I tend to look and see if I got a star. If it doesn’t hit the
star, I know I didn’t get out much that day […] I might take
some more steps if I don’t hit the star.” This activity change
was not limited to physical activity. Several participants
commented on the utility of the sleep tracking ability. For
example, one veteran noted, “it made me set my alarm so I don’t
sleep too long. I was sleeping too long.”
When asked about how this feedback translated to behavioral
change, however, participants had variable experiences and
identified both opportunities and barriers to incorporating
wearable activity monitors into interventions to increase physical
activity (Table 2). One veteran stated, “this increased my activity
100 percent,” and he credited the device with helping him lose
9 pounds and improve control of his diabetes. However, most
of the participants noted that rather than motivating them to
meet a minimum level of daily physical activity, the device kept
them moving on days spent out of the house. For example, one
veteran said, “sometimes I set goals, sometimes I just go with
it,” indicating that the device helped him more so when he was
already motivated.
Lastly, veterans also expressed contrasting opinions about the
potential utility of combining this device with a social incentive
to increase physical activity. Several felt that it would be
beneficial, and one stated that it “would be motivating and could
build on the MOVE! program.” However, 2 veterans noted that
a disability might prevent them from participating in such a
program. For these participants, the device allowed them to set
their own physical activity goals based on their physical abilities.
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Table 1. Baseline participant characteristics (N=16).
Characteristic

Value

Gender, n (%)
Female
Age (years), mean (SD)

2 (13)
61.5 (11.6)

Race or ethnicity, n (%)
Non-Hispanic black

7 (44)

Non-Hispanic white

7 (44)

Other

2 (13)

Marital status, n (%)
Married

6 (38)

Separated

4 (25)

Never married

6 (38)

Education, n (%)
Completed high school or obtained General Education Diploma

8 (50)

Some college

3 (19)

Completed college

5 (31)

Annual household income, n (%)
<US $50,000

9 (56)

US $50,000-100,000

7 (44)

Employment status, n (%)
Employed full-time

4 (25)

Employed part-time

2 (13)

Not employed or retired

10 (63)

Living situation, n (%)
Own house or apartment

8 (50)

Rent house or apartment

6 (38)

Living with friend or relative

1 (6)

Living in a shelter

1 (6)

Military service, na
Between WWII and the Korean Conflict

1

The Korean Conflict (1950-1955)

1

Vietnam (1961-1975)

5

Post-Vietnam

8

1991-2001

1

After 2001

3

a

Some people served during multiple periods.
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Table 2. Veteran perspectives on opportunities and barriers to using wearable activity monitors to increase physical activity.
Perspective

Opportunity

Barrier

Providing wearable activity •
monitors to veterans

“Veterans would like it because devices like that are
very expensive.”

Efficacy of wearable activity •
monitors in creating a behavioral change
•

“This increased my activity 100%. I lost 9 lbs. I went •
from taking three meds [for diabetes] to one, and I
didn't have to go on insulin.”
“When I'm out I might take some more steps if I don't
hit the star”
“I can check when walking, sleeping. It allowed me
to adjust my behavior. It made me set my alarm so I
don't sleep too long. I was sleeping too long.”

“When I’m out and about, I set the goals differently.
Sometimes I set goals, sometimes I just go with it.”

“Sometimes you need another person.”
•
“I think [it would help]. I didn’t think I’d get into the
watch, but I did, so yes.”
“[Being paired with another person] would be motivat- •
ing and could build on the MOVE! program [which
is a national weight management program designed
by the Veterans Affairs National Center].”

“Hypothetically I would [be willing to be paired with
a partner], but my disability prevents me from doing
certain things, so it would be challenging.”
“I do better alone.”

•

Potential interventions com- •
bining the device with a so- •
cial incentive
•

Discussion
Principal Findings
In this pilot study, there were several findings that could help
inform future research on using wearables to help veterans
increase physical activity. First, veterans engaged in using
wearable activity trackers at high rates. This was the case even
though most veterans in our sample had limited prior experience
with these devices. Second, population-based studies suggest
that wearable activity tracking devices are more likely to be
used by individuals who are females, younger, and already very
physically active [9]. However, our findings suggest that if
barriers to access of wearable activity tracking devices are
reduced, these technologies may play a meaningful role in
increasing physical activity levels among the older veteran
population. Of note, several veterans mentioned that they felt
other veterans in their social network would benefit from activity
tracking devices.
Third, veterans felt that the wearable devices were useful for
monitoring their physical activity levels, but similar to prior
work [3,10], more could be done to help motivate them. For
example, many veterans were interested in how these devices
could be paired with use among their social networks in ways

•

“People might not be comfortable with the idea of
someone else tracking their behavior.”

that incentivized them to increase their activity. Future research
is needed to identify the social support that would most
effectively supplement the use of these devices to increase
physical activity in veterans. Fourth, several participants also
commented on the utility of the sleep tracking function,
suggesting that this functionality could be useful to incorporate
in the design of future interventions [11].

Limitations
Our findings are limited by a small sample size from a single
Veterans Affairs facility. However, this is one of the first
evaluations of its kind among veterans and suggests that if
programs are well designed, these devices could play a
meaningful role in helping veterans change their physical
activity behavior.

Comparison With Prior Work
Despite the growing body of literature on the potential of
wearable activity tracking devices, few studies have explored
their potential use among veterans.

Conclusions
Wearable activity tracking devices have the potential to be used
in interventions targeting increased physical activity levels in
veterans.

Acknowledgments
This study was supported by a Veterans Affairs Health Services Research & Development (HSR&D) Career Development Award
to MSP (HX-001922-01).

Conflicts of Interest
MSP is supported by career development awards from the Department of Veterans Affairs HSR&D and the Doris Duke Charitable
Foundation. MSP is the founder of Catalyst Health, a technology and behavior change consulting firm. He also has received
research funding from Deloitte, which is not related to the work described in this manuscript.

References
http://formative.jmir.org/2018/2/e10945/

XSL• FO
RenderX

JMIR Formativ Res 2018 | vol. 2 | iss. 2 | e10945 | p.4
(page number not for citation purposes)

JMIR FORMATIVE RESEARCH
1.

2.
3.
4.
5.

6.

7.

8.

9.

10.

11.

Kim & Patel

Dwyer T, Pezic A, Sun C, Cochrane J, Venn A, Srikanth V, et al. Objectively Measured Daily Steps and Subsequent Long
Term All-Cause Mortality: The Tasped Prospective Cohort Study. PLoS One 2015;10(11):e0141274 [FREE Full text] [doi:
10.1371/journal.pone.0141274] [Medline: 26536618]
Littman AJ, Forsberg CW, Koepsell TD. Physical activity in a national sample of veterans. Med Sci Sports Exerc 2009
May;41(5):1006-1013. [doi: 10.1249/MSS.0b013e3181943826] [Medline: 19346987]
Patel MS, Asch DA, Volpp KG. Wearable devices as facilitators, not drivers, of health behavior change. JAMA 2015 Feb
03;313(5):459-460. [doi: 10.1001/jama.2014.14781] [Medline: 25569175]
Conroy D, Yang C, Maher J. Behavior change techniques in top-ranked mobile apps for physical activity. Am J Prev Med
2014 Jun;46(6):649-652. [doi: 10.1016/j.amepre.2014.01.010] [Medline: 24842742]
Geraedts H, Zijlstra A, Bulstra S, Stevens M, Zijlstra W. Effects of remote feedback in home-based physical activity
interventions for older adults: a systematic review. Patient Educ Couns 2013 Apr;91(1):14-24. [doi:
10.1016/j.pec.2012.10.018] [Medline: 23194823]
Gierisch JM, Goode AP, Batch BC, Huffman KN, Hall KS, Hastings SN, et al. VA ESP Project #09-010. Washington (DC):
Department of Veterans Affairs (US); 2015 Sep. The Impact of Wearable Motion Sensing Technologies on Physical Activity:
A Systematic Review URL: https://www.ncbi.nlm.nih.gov/books/NBK379731/ [WebCite Cache ID 27559568]
McInnes DK, Sawh L, Petrakis BA, Rao S, Shimada SL, Eyrich-Garg KM, et al. The potential for health-related uses of
mobile phones and internet with homeless veterans: results from a multisite survey. Telemed J E Health 2014
Sep;20(9):801-809. [doi: 10.1089/tmj.2013.0329] [Medline: 25046280]
Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc 2003 Aug;35(8):1381-1395. [doi:
10.1249/01.MSS.0000078924.61453.FB] [Medline: 12900694]
Macridis S, Johnston N, Johnson S, Vallance JK. Consumer physical activity tracking device ownership and use among a
population-based sample of adults. PLoS One 2018;13(1):e0189298 [FREE Full text] [doi: 10.1371/journal.pone.0189298]
[Medline: 29293532]
McDermott MM, Spring B, Berger JS, Treat-Jacobson D, Conte MS, Creager MA, et al. Effect of a Home-Based Exercise
Intervention of Wearable Technology and Telephone Coaching on Walking Performance in Peripheral Artery Disease: The
HONOR Randomized Clinical Trial. JAMA 2018 Dec 24;319(16):1665-1676. [doi: 10.1001/jama.2018.3275] [Medline:
29710165]
Mantua J, Gravel N, Spencer R. Reliability of Sleep Measures from Four Personal Health Monitoring Devices Compared
to Research-Based Actigraphy and Polysomnography. Sensors (Basel) 2016 Dec 05;16(5) [FREE Full text] [doi:
10.3390/s16050646] [Medline: 27164110]

Abbreviations
CMC VAMC: Corporal Michael J Crescenz Veterans Affairs Medical Center
VHA: Veterans Health Administration

Edited by G Eysenbach; submitted 02.05.18; peer-reviewed by C Richardson, S Hartman; comments to author 18.08.18; revised
version received 31.08.18; accepted 04.10.18; published 06.11.18
Please cite as:
Kim RH, Patel MS
Barriers and Opportunities for Using Wearable Devices to Increase Physical Activity Among Veterans: Pilot Study
JMIR Formativ Res 2018;2(2):e10945
URL: http://formative.jmir.org/2018/2/e10945/
doi:10.2196/10945
PMID:

©Rebecca H Kim, Mitesh S Patel. Originally published in JMIR Formative Research (http://formative.jmir.org), 06.11.2018.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Formative Research, is properly cited. The complete bibliographic information,
a link to the original publication on http://formative.jmir.org, as well as this copyright and license information must be included.

http://formative.jmir.org/2018/2/e10945/

XSL• FO
RenderX

JMIR Formativ Res 2018 | vol. 2 | iss. 2 | e10945 | p.5
(page number not for citation purposes)

