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Abstract

Introduction—People with serious mental illness, including schizophrenia spectrum and mood 

disorders, are more physically inactive than people from the general population. Emerging 

wearable devices and smartphone applications afford opportunities for promoting physical activity 

in this group. This exploratory mixed methods study obtained feedback from participants with 

serious mental illness to assess the acceptability of using wearable devices and smartphones to 

support a lifestyle intervention targeting weight loss.

Methods—Participants with serious mental illness and obesity enrolled in a 6-month lifestyle 

intervention were given Fitbit activity tracking devices and smartphones to use for the study. 

Participants completed quantitative post-intervention usability and satisfaction surveys, and 

provided qualitative feedback regarding acceptability of using these devices and recommendations 

for improvement through in-depth interviews.

Results—Eleven participants wore Fitbits for an average of 84.7% (SD=18.1%) of the days 

enrolled in the study (median=93.8% of the days enrolled, interquartile range=83.6–94.3%). 

Participants were highly satisfied, stating that the devices encouraged them to be more physically 

active and were useful for self-monitoring physical activity and reaching daily step goals. Some 

participants experienced challenges using the companion mobile application on the smartphone, 

and recommended greater technical support, more detailed training, and group tutorials prior to 

using the devices.
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Discussion—Participants’ perspectives highlight the feasibility and acceptability of using 

commercially available mHealth technologies to support health promotion efforts targeting people 

with serious mental illness. This study offers valuable insights for informing future research to 

assess the effectiveness of these devices for improving health outcomes in this high-risk group.
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1. Introduction

Emerging mobile health (mHealth) technologies such as wearable devices and smartphone 

applications for activity tracking have generated new opportunities for promoting healthy 

lifestyles across diverse patient groups. Yet, for these devices to reach their full potential in 

facilitating positive health behavior changes, it is necessary to consider the perspectives of 

target populations to inform intervention efforts (Chiauzzi, Rodarte, & DasMahapatra, 

2015). How can wearable devices and smartphones support existing evidence-based lifestyle 

interventions targeting fitness and weight loss among high-risk patient groups such as people 

with serious mental illness? What insights can individuals with serious mental illness 

provide to inform the use of wearable devices and smartphones as part of these 

interventions?

People with serious mental illness, such as schizophrenia spectrum or mood disorders, are 

more likely to be physically inactive than people from the general population (Daumit et al., 

2005). Physical inactivity combined with high prevalence of obesity and unhealthy lifestyle 

behaviors such as smoking contribute to poor cardiovascular health, increased risk of 

comorbid medical conditions, and reduced life expectancy in this group (Colton & 

Manderscheid, 2006; Richardson et al., 2005; Walker, McGee, & Druss, 2015). Lifestyle 

interventions aimed at promoting physical activity have shown substantial promise for 

improving cardiovascular health and contributing to weight loss among people with serious 

mental illness. Two recent randomized controlled trials of the In SHAPE program, which 

includes weekly meetings with a fitness trainer and a gym membership, showed clinically 

significant reduction in cardiovascular risk through improved fitness or modest weight loss 

in about half of participants (Bartels et al., 2013; Bartels et al., 2015). Similarly, the STRIDE 

and ACHIEVE programs, which both promote physical activity as part of weight loss 

efforts, have contributed to modest weight loss of 5% or greater in up to 40% of participants 

(Daumit et al., 2013; Green et al., 2015). Despite the success of these interventions, they are 

resource intensive, costly to deliver, and require individualized support and coaching 

towards reaching personalized exercise or weight loss goals.

Wearable activity tracking devices and smartphones may afford important opportunities to 

increase the scalability, reach, and impact of existing interventions aimed at promoting 

physical activity for weight loss among people with serious mental illness. Wearable devices 

and the companion smartphone applications connected with these devices are increasing in 

popularity, availability, and affordability. These devices offer numerous features that 

promote greater engagement among users and make being physically active more fun (Patel, 
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Asch, & Volpp, 2015). These include options for personal goal setting, rewards or trophies 

for achieving milestones, the ability to connect, compete, and interact with peers and give or 

receive social support through mobile application interfaces, as well as the capacity to track 

activity and individual performance over time through user friendly graphs (Lyons, Lewis, 

Mayrsohn, & Rowland, 2014).

Research in the general population has shown that personal activity tracking may be an 

effective technique for supporting health promotion efforts and targeting cardiovascular risk 

factors (Burke et al., 2015). Basic devices such as pedometers provide immediate feedback 

about number of steps walked and research suggests that this information can help raise 

awareness about activity levels and increase self-efficacy to be more active (Rooney, 

Smalley, Larson, & Havens, 2003). A systematic review of studies demonstrated that self-

monitoring daily step count using pedometers and setting personal activity goals contributed 

to increased physical activity and weight loss over time (Bravata et al., 2007). Another study 

found that increasing the number of steps walked each day among sedentary adults was 

associated with improvements in measures of cardiovascular health (Lee et al., 2013). 

Among people with serious mental illness, pilot studies have shown that pedometers are a 

feasible tool for tracking physical activity over short durations of 2 weeks or less (Beebe & 

Harris, 2012; Kane, Lee, Sereika, & Brar, 2012).

Wearable devices and smartphones represent a significant advancement over existing 

methods for tracking activity because they combine the benefits of self-monitoring with 

added features through mobile applications such as goal setting, tracking activity over time, 

reminders and prompts, and social connection (Patel et al., 2015). Preliminary research on 

these new devices has highlighted important benefits such as accuracy for measuring 

physical activity and feasibility for promoting activity among individuals with chronic 

medical conditions (Bai et al., 2015; Case, Burwick, Volpp, & Patel, 2015; Chiauzzi et al., 

2015). Despite these promising findings, the approaches necessary for promoting the 

adoption and use of wearable activity tracking devices and the perceived utility of these 

devices among high-risk patient groups has received less attention (Chiauzzi et al., 2015).

Prior studies have emphasized the importance of understanding the needs, interests, and 

perspectives of vulnerable patient groups in order to successfully introduce new mHealth 

technologies (Zulman et al., 2015). For example, working closely with community partners 

and carefully considering the perspectives of the target population emerged as essential steps 

towards facilitating the implementation and uptake of a novel mHealth activity tracking 

system within a low-income African American neighborhood (Yingling et al., 2016). For 

people with serious mental illness, a recent pilot study showed that a sample of inpatients 

and outpatients were satisfied and felt comfortable using smartphone sensors for 

characterizing their daily activity patterns over a 1 to 2 week period (Ben-Zeev et al., 2015). 

In our prior work, we also observed that popular mHealth technologies appeared feasible for 

tracking physical activity among a community sample of people with serious mental illness 

(Aschbrenner, Naslund, Barre, et al., 2015; Naslund, Aschbrenner, Barre, & Bartels, 2015). 

However, it is necessary to obtain more detailed feedback and specific recommendations 

from individuals with serious mental illness about their experiences using wearable devices 
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and the companion smartphone applications for these devices over longer time periods in 

order to inform efforts to promote physical activity for weight loss in this high-risk group.

In this study we employed an exploratory mixed methods approach (Creswell, 2013) to 

expand on our prior work and to better understand how wearable devices and smartphones 

can be used to support a healthy lifestyle intervention promoting exercise for weight loss 

among people with serious mental illness and obesity. We were interested in whether 

participants would sustain long-term use of these devices over a 6-month time period. We 

collected quantitative usability and satisfaction surveys and conducted qualitative interviews 

with participants following participation in a 6-month group-based lifestyle intervention. 

Our objective was to explore participants’ experiences using the wearable activity tracking 

devices, synching these devices with a smartphone, and using the companion mobile 

application. We were interested in obtaining feedback in order to inform the design of a 

future larger clinical trial.

1.1 Guiding Theoretical Framework

To guide the current exploratory study, we applied the National Institutes of Health (NIH) 

Stage Model of Behavioral Therapies Research (Onken, Carroll, Shoham, Cuthbert, & 

Riddle, 2014). According to this model, our exploratory study is classified as a Stage Ia 

study because the primary aim was to assess intervention acceptability by eliciting 

perspectives from the target population through surveys and in-depth interviews 

(Rounsaville, Carroll, & Onken, 2001). A key part of Stage Ia research is to obtain 

participant feedback to generate an intervention that maximizes engagement of the target 

population (Onken & Shoham, 2015). Additionally, a Stage Ia study is intended to inform a 

subsequent preliminary study aimed at assessing the potential effectiveness of an 

intervention (Stage Ib). Together, Stage Ia and Stage Ib pilot studies precede an eventual 

large scale randomized effectiveness trial (Rounsaville et al., 2001).

2. Methods

2.1 Setting and Participants

Participants enrolled in a 6-month lifestyle intervention delivered through an urban 

community mental health center in Southern New Hampshire were given Fitbit Zip wearable 

activity tracking devices and smartphones to use for the duration of the program. The 

lifestyle intervention was adapted from the evidence-based Diabetes Prevention Program 

curriculum, and wearable activity tracking devices were intended to support the physical 

activity goals of the program (Aschbrenner, Naslund, Shevenell, Mueser, & Bartels, 2015). 

Participants had serious mental illness defined by an Axis I diagnosis of schizophrenia, 

schizoaffective disorder, major depressive disorder, or bipolar disorder; were age 21 or older; 

spoke English; were on stable pharmacological treatment over the past two months; and had 

obesity defined as body mass index (BMI) ≥30. Participants were excluded if they had 

cognitive impairment defined as a Mini Mental Status Exam (Folstein, Folstein, & McHugh, 

1975) score <24, could not walk at least one city block, were currently residing in a nursing 

home or other institution, or had an active substance use disorder. Participants were paid for 

completing the post-intervention assessments and interviews, but not for participating in the 
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lifestyle intervention or using the Fitbit wearable devices or smartphones. This study and all 

procedures received ethical approval from committees for the Protection of Human Subjects 

at Dartmouth College and the New Hampshire Department of Health and Human Services.

2.2 Wearable Devices and Smartphones

At the start of the 6-month lifestyle intervention, participants were provided with Fitbit Zip 

wearable activity tracking devices. The Fitbit Zip (see https://www.fitbit.com/zip for detailed 

device specifications) is a small accelerometer about 1 inch in diameter that clips onto 

participants’ clothing such as a belt, bra, or shirt, or can be kept inside a pant or shirt pocket. 

The device can be worn discretely, and tracks number of steps, distance, active minutes, and 

calories burned. We elected to use the Fitbit Zip because it is equipped with a convenient 

LCD display that can be used to observe progress throughout the day without synching 

directly to the companion Fitbit mobile application. This feature is convenient for viewing 

progress on the Fitbit during instances where cellphone reception might be poor, or when 

engaging in exercise or other activities without the smartphone present. Participants attended 

a 30-minute individual training session with a research staff member (JN) to learn how to 

use the Fitbit Zip and how to read the visual display on the device. Participants were 

instructed to focus primarily on the step-count, because this was considered the most 

important measure of physical activity and aligned closely with the goals of the lifestyle 

intervention.

Participants initially used the Fitbit Zip for 1 to 2 weeks to get comfortable wearing it each 

day and reading and interpreting the display. After this introductory period, participants 

were provided smartphones to use for the study duration so that they could access the Fitbit 

mobile application. The Fitbit Zip synchs wirelessly through Bluetooth with the companion 

mobile application, which allows participants to track progress over time, rewards 

milestones with colorful trophies, and lets participants set daily step goals. Participants can 

also compare steps and progress by connecting with each other through the mobile 

application interface. Participants attended a second training session lasting about 30-

minutes to learn to use the smartphone and Fitbit mobile application. Technical support for 

using the Fitbit Zip, companion mobile application, and smartphone was provided to 

participants by a member of the research team (JN) as needed.

2.3 Data Collection and Analysis

2.3.1 Wearable Device Use—Use of the Fitbits was calculated by determining the 

proportion of days enrolled in the study that participants wore the devices. Data on device 

use was obtained directly from participants’ personal mobile Fitbit accounts.

2.3.2 Quantitative Usability and Satisfaction Questionnaire—After completing the 

6-month lifestyle intervention, participants completed a 24-item usability and satisfaction 

survey. This survey was aimed at understanding different aspects of using the Fitbit, 

synching the device with the companion smartphone application, and using the different 

features of the mobile application and smartphone. There were also questions about the 

perceived usefulness of the device. This survey was based on the USE questionnaire that 

measures usability, satisfaction, and ease of use (Lund, 2001), and was adapted from the 
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questionnaire used in a prior study of a mobile intervention evaluated in people with 

psychotic disorders (Ben-Zeev, Kaiser, & Krzos, 2014).

2.3.3 Qualitative Participant Interviews—At the end of the 6-month lifestyle 

intervention, we conducted in-depth qualitative interviews with participants, lasting 45 to 60 

minutes. The interviews were intended to expand upon participants’ quantitative survey 

responses (Creswell, 2013), and provide more comprehensive details about their experiences 

and insights using the Fitbits for activity tracking. We were interested in their opinions about 

the utility, design, and perceived benefits of tracking activity using these wearable devices 

and the companion smartphone application. We were also interested in participants’ views 

about using these mHealth devices to support a lifestyle intervention targeting weight loss 

and any recommendations for improvement.

Participant interviews were audio-recorded and transcribed for analysis. We employed a 

rapid content analytic approach adapted from directed content analysis techniques (Hsieh & 

Shannon, 2005). The directed approach is structured in nature with the purpose of answering 

targeted questions, as opposed to more conventional content analysis techniques where 

categories and themes are allowed to flow from the data (Hsieh & Shannon, 2005). A 

directed approach to analyzing the interview transcripts was considered appropriate because 

our primary objective was to elicit participant feedback and the interviews included targeted 

questions intended to expand our understanding of participants’ experiences using the 

wearable activity tracking devices. Two researchers (JA & KA) reviewed the interview 

transcripts independently. Then, one researcher (JN) extracted all of the participants’ 

comments about using the Fitbit devices and companion smartphone application, and 

organized these comments into a list by respondent. The same researcher then grouped 

similar comments together according to broad categories of feedback (e.g., positive, 

motivational, useful, difficult to use, challenging) that were representative of the data. The 

second researcher (KA) carefully reviewed the different categories of comments, and 

similarity between comments within categories, and overlap between categories. Both 

researchers (JN & KA) then met together to make revisions to the overarching categories, 

and resolved disagreements through discussion and consensus. Together, both researchers 

then identified key recommendations from participants’ comments to inform a future larger 

trial.

3. Results

3.1 Participant Characteristics and Use of the Wearable Devices

In total, 13 participants were recruited for the 6-month lifestyle intervention, but 2 

participants dropped out due to scheduling conflicts and work commitments before starting 

the program and before receiving the mobile devices. The remaining 11 participants were 

given Fitbit Zip activity tracking devices and smartphones to use for the study duration. 

Among these 11 participants, 8 were women, all were non-Hispanic white, the mean age 

was 48.2±11.2 years (range 21 to 57), and 3 had schizophrenia spectrum disorders, 5 had 

major depressive disorder, and 3 had bipolar disorder. Demographic and clinical 

characteristics for these 11 participants are presented in Table 1.
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Over the study duration, 3 participants dropped out of the program for various medical or 

personal reasons. These 3 participants were in the study for between 68 and 159 days (about 

10 to 23 weeks) before dropping out. Their Fitbit use data was calculated as the proportion 

of days enrolled in the study that they used the device before leaving the program. For 

participants who completed the 6-month lifestyle intervention, they had their devices to use 

for between 204 and 239 days (about 29 to 34 weeks) because of rolling enrollment at the 

start of the study, and because the study ran from October through April and included 

holidays. Figure 1 illustrates the proportion of days enrolled in the study that each 

participant used the wearable devices.

Overall, participants wore their Fitbits for an average of 84.7% (SD=18.1%) of the days that 

they were enrolled in the study, with a median of 93.8% of the days enrolled (interquartile 

range = 83.6% to 94.3%). Nine of the eleven participants (82%) used their Fitbits for over 

80% of the days that they were enrolled in the study. Primary reasons for not wearing the 

devices included device malfunction, dead battery, temporarily misplaced or lost the device, 

or just forgot to put it on. One participant only wore his device periodically throughout the 

entire study. When asked why he only wore it occasionally, he explained that he just forgot 

to put it on but that he really liked it. No participants permanently lost their Fitbits over the 

study duration, and all smartphones were returned undamaged except for one phone with a 

cracked screen due to accidentally being dropped.

3.2 Usability and Satisfaction Survey Responses

All 11 participants, including the 3 who dropped out of the 6-month program, completed the 

usability and satisfaction questionnaires (Table 2). Overall, participants were in agreement 

that the Fitbit was easy to use, and in general appeared to be highly satisfied with the device. 

Most participants agreed that the Fitbit helped them to be more active, and that it was fun to 

use and that they would recommend it to a friend. Importantly, participants also indicated 

that the Fitbit was something that they would like to continue to use in the future. There 

were only a few challenges with using the Fitbit, and these were mostly related to learning to 

use the smartphone and companion mobile application for the Fitbit.

3.3 Participant Feedback from the Qualitative Interviews

The in-depth qualitative interviews were conducted with all 11 participants, including the 3 

who dropped out of the 6-month program. We grouped participants’ feedback from the 

interviews into the following three categories:

3.3.1 Motivating, encouraging, fun to use, and other benefits—Participants shared 

positive experiences about using the Fitbits for activity tracking. Several participants found 

the devices fun and motivating, “It wasn’t just fun, it was like the one on one with myself 

and the Fitbit so it challenged me” (Participant #1). Most participants (N=8) used the Fitbit 

for setting daily step goals, while others explained that the Fitbit helped create a sense of 

accomplishment from being more active and collecting more steps: “Just seeing the steps on 

the Fitbit was actually good because I was able to read it and see that this is what I’ve done, 

and I was very happy about that. So I’ve accomplished certain goals that I set for myself.” 

(Participant #8).
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The Fitbit was also helpful for increasing awareness of physical activity and for setting daily 

step goals. One participant explained how the Fitbit highlighted differences between her 

active and inactive days: “It makes me see how…when I was walking 10–14,000 steps a day 

and then one day I didn’t feel like doing anything, I only walked 2,000; it’s like, I gotta get 

up and start doing more stuff because that’s ridiculous.” (Participant #9). The Fitbit was 

even described as empowering by one participant, because it compelled her to work towards 

her daily step goal:

“It helped me, yes, it empowered me, if my step goal’s 5000 steps and I see I’m 

only doing 2000–3000 a day, I would almost feel guilty like I have to get to 5000, I 

can’t say I’m perfect that I do it all the time but it keeps it more in my mind.” 

(Participant #7).

Another participant found that the encouraging messages and prompts through the 

companion mobile application for the Fitbit helped her to reach her step goals:

“Oh yeah, because it would send a message to my phone that says, “You’re only 

650 steps away from your goal!” then I would go oh yeah, I could do that easy. And 

it’s 500 steps or 600 steps, I can do that. So I just added a few more walks back and 

forth to the laundry room; so it did encourage me meet and often exceed my step 

goal.” (Participant #4).

For some participants, the Fitbit offered something tangible in the form of steps as proof of 

being physically active. One participant explained: “I was able to keep it in my pocket and 

take it everywhere I go. It just proves that when I’m exercising I gain steps from what I’m 

doing. It just shows that I can get more active. It shows that I’ve actually reached my goal 

for the day.” (Participant #8). Another participant described his experience using the Fitbit:

“I think that during the day when you’re walking, you don’t think of how much 

you’re walking. But you say, I walked that much? Holy Moley! It’s an emotional 

reward almost like, wow! I wanna do better! You can set the bar higher when you 

have something tangible to say, this is what I’ve done, or this is what I want to do.” 

(Participant #11).

Participants were also satisfied with the size of the device, and found it easy to understand, 

“it was small and it wasn’t overly bulky or anything like that, it was small and it was easy to 

understand” (Participant #6). And for some participants, they got so used to wearing the 

Fitbit each day that it became a habit and part of their routine: “in fact if I go out and don’t 

have it I feel like its missing and I have to have it on… I wear it all the time.” (Participant 

#7).

3.3.2 Other things the Fitbit can do—Several participants used different features on 

the Fitbit companion mobile application in addition to tracking steps. Three participants 

used the dietary tracking feature, 2 used the mobile application to track their weight, and 5 

used the application to log how much water they consumed. The research staff did not 

highlight these features during the Fitbit training sessions. Participants enjoyed these 

additional features, stating: “I think the Fitbit was great because you could put in your 

weight and your water intake” (Participant #10). While others appreciated the convenience 
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of having all these different features in one mobile application because it made it easier to 

use:

“The weight tracking, it was all in one place and immediately accessible. In terms 

of the step tracking, same thing. The food, same thing. It helped to have it all in one 

place and immediately accessible. It encouraged me to continue to do it because it 

was that easy.” (Participant #4).

Also, participants were enthusiastic about being able to see their own data on the mobile 

application: “I like that it’s all in one central location and I like the data I get from it with the 

charts to see my progress or if I’m struggling I could see on the graph what it looks like.” 

(Participant #7). And for some participants, as they became more familiar with using the 

Fitbit mobile application, then they started to explore more of the different features and 

viewing progress over time:

“Initially it was steps but then I would look at the other factors such as when I 

started putting my weight in, sometimes I look at the graphs of the charts that they 

had for steps to see how I was doing overtime in 3 months, and putting food and to 

see where my calories are, I used it much more than initially because initially it was 

just the steps.” (Participant #7).

Not all features of the Fitbit mobile application were considered useful. For example, 

participants’ considered the tracking of calories burned to be distracting and misleading: 

“that calorie tracking thing, I would be doing nothing sitting on the couch and it’d be in the 

morning and it would say I burned 900 calories, whatever the calorie tracking thing is on 

there for burning is very inaccurate” (Participant #7). For some participants, the calories 

burned was the only real problem with the Fitbit in general: “the fact that the calories burned 

really wasn’t relevant or accurate; it is what it is. That’s probably the only thing that I would 

say negative about it. Otherwise everything else was effective.” (Participant #4).

3.3.3 Technical difficulties, challenges and recommendations for improvement
—There were a few challenges that emerged from the interviews, and these were mostly 

related to using the smartphone and companion mobile application for the Fitbit. For one 

participant with limited prior experience using mobile technologies, the phone was a source 

of discouragement, and it made her feel like she could not understand it: “Well, it worked 

but then it would stop working. I needed to fix it then it would work then it would stop 

working. It was kind of a pain in the neck so I got discouraged with that. It wasn’t the 

phone; it was because I didn’t know the phone.” (Participant #2). Other participants 

mentioned practical concerns with operating the smartphone such as small screen size, short 

battery life, and the need for basic instructions for making calls or shutting off the phone.

For the few participants with limited prior exposure to mobile technologies, learning to use 

the smartphone became a source of distraction: “We spent a lot of time on just trying to 

figure out how to use the phone, which is unfortunate.” (Participant #10). While another 

participant described her experiences learning to use the smartphone:

“Understanding how it worked. It was a little difficult. I’m not too fast on 

technology; it takes me a long time to use technology. When it comes to these 

Naslund et al. Page 9

Ment Health Phys Act. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



phones, they’re a little bit more sophisticated than some of the stuff that I use. It 

was a challenge.” (Participant #6).

In contrast, there were no challenges related to using the actual Fitbit device, except 

remembering to wear it each day. Several participants described how they were able to 

problem solve and figure out ways to remember to wear their Fitbits, such as receiving 

helpful tips from other participants in the program or planning ahead:

“The only way I could remember to keep it on is because I wear my pants. What I 

ended up doing was keeping the Fitbit on my belt. When I took them off at night it 

would sit there and then the next day I would put it back on. That’s what helped me 

to remember, was that the Fitbit was on my belt all the time.” (Participant #6).

Some participants expressed the need for more instruction for using the smartphone and for 

accessing the companion mobile application for the Fitbit: “Yeah, I think you could have a 

little class to show us how to use them, do some exercises or stuff… The rest of us never had 

a smartphone. I think a class on how to use it would be helpful” (Participant #6). Other 

participants recommended group training and tutorials for introducing the technology 

instead of individualized training:

“If everyone’s given a phone at once and we all get an introduction; hold your 

phone, this is how you open your phone, all together instead of one at a time, it’s a 

time-saving thing.” (Participant #10).

4. Discussion

In this exploratory study we found that people with serious mental illness and obesity 

enrolled in a lifestyle intervention for weight loss enjoyed using Fitbit activity tracking 

devices and smartphones, and found that these devices were both motivating and useful for 

reaching daily step goals. Participants agreed that the devices encouraged them to be more 

physically active, and they were interested in continuing to use the devices in the future. 

Specifically, participants’ feedback highlights the acceptability and perceived benefits of 

wearable devices and smartphones for self-monitoring physical activity, facilitating goal-

setting, and providing reminders and prompts to reach daily step goals and to get more 

exercise.

We have previously demonstrated the initial feasibility of using wearable activity tracking 

devices among people with serious mental illness (Naslund, Aschbrenner, Barre, et al., 

2015). The current findings expand on our prior work by emphasizing the acceptability of 

using commercially available wearable devices and smartphones to support an evidence-

based group lifestyle intervention targeting weight loss. Importantly, we also found that use 

of these devices was sustained over a 6-month period, which further advances the field of 

wearable mHealth technology research because to date most published studies of wearable 

devices have been of relatively short duration (Chiauzzi et al., 2015). Our findings are also 

consistent with studies highlighting the usability of wearable mHealth devices for activity 

tracking in general patient populations, including middle age and older adults with chronic 

medical conditions (Grindrod, 2014) and people with chronic obstructive pulmonary 

disorder (Vooijs et al., 2014).
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Participants were open about challenges they may have faced when learning to use new and 

unfamiliar technology. Five participants, about half of our sample, reported not having any 

prior experience using smartphones. For these participants learning to use the smartphone 

and companion mobile application for the Fitbit was more difficult. However, all participants 

found the Fitbit wearable device easy to use and easy to understand. Recent studies have 

highlighted the increasing use and availability of mobile devices among people with serious 

mental illness (Firth et al., 2015), yet there remain many low-income individuals from this 

high-risk group who do not have access to contemporary smartphones. When implementing 

lifestyle interventions using smartphones or wearable mHealth technologies, additional 

careful consideration of the needs of the target population is essential to ensure that even 

individuals with limited prior knowledge or experience can similarly benefit.

By closely involving participants in the development, evaluation, and implementation of 

mHealth interventions, it can help to better understand how these emerging technologies can 

effectively support health promotion efforts and how to support adoption of these devices in 

real world settings. For example, development of the FOCUS smartphone application for 

schizophrenia self-management involved extensive usability testing and feedback from 

participants to inform specific design elements, including the use of larger buttons, less 

sensitive touchscreen, and larger font, to accommodate the needs of the at-risk target 

population (Ben-Zeev, Brenner, et al., 2014; Ben-Zeev et al., 2013). In the current study, we 

found that participants emphasized the need for more detailed training through group 

tutorials and more description of practical functions on the smartphones, which may have 

helped them feel more confident navigating the smartphone interface and accessing the 

companion mobile application for the Fitbit. As we use these findings to inform a future 

trial, it is clear that modifications to the way we introduce and deliver mHealth technologies 

are necessary to avoid excluding anyone who may be unfamiliar with using these devices.

Several participants showed interest in many of the different features on the companion 

mobile application for the Fitbit. As part of the lifestyle intervention, participants were not 

specifically instructed to use other features on the mobile application, but could choose to if 

they were interested. We learned that several participants used the mobile application for 

weight tracking, logging water, and tracking dietary consumption. This interest in different 

features highlights the potential for multi-component mHealth interventions that could 

address multiple health behaviors in this patient group. This is especially important given the 

high rates of other unhealthy behaviors such as smoking and poor diet among people with 

serious mental illness. Research shows that smokers with serious mental illness enrolled in 

lifestyle interventions for weight loss often express high interest in quitting smoking as well 

(Aschbrenner, Brunette, et al., 2015). This suggests that future mHealth interventions for 

people with serious mental illness could potentially target physical activity, healthy eating, 

and smoking cessation simultaneously.

4.1 Limitations

Given that this was an exploratory study, several limitations warrant consideration. First, the 

generalizability of the findings is limited due to the small sample size and lack of racial or 

ethnic diversity. Second, more quantitative data on participants’ use of the Fitbits, whether 
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they achieved their step goals, and how they interacted with the companion mobile 

application would provide a more in depth understanding of the device usability among 

people with serious mental illness. Third, participant dropout was a concern in this study 

because 2 participants quit before starting the 6-month lifestyle intervention and before 

receiving the wearable activity tracking devices, and an additional 3 participants dropped out 

of the program after using the wearable activity tracking devices for at least 10 weeks. The 

reasons for quitting the program included personal and medical issues, as well as schedule 

conflicts. Future research should explore whether popular mHealth technologies and 

wearable activity tracking devices could be used to promote engagement in lifestyle 

interventions targeting weight loss among people with serious mental illness. Fourth, while 

our quantitative usability and satisfaction survey was based on a prior existing questionnaire, 

we were unable to locate published psychometric properties regarding the validity, 

reliability, or internal consistency of this measure. Lastly, due to the small sample size we 

were unable to investigate potential correlates associated with use of the wearable activity 

tracking devices. Future research should consider whether use of wearable activity tracking 

devices over time is associated with clinically meaningful outcomes such as weight loss or 

improved fitness.

Despite these limitations, our findings align closely with the objectives of a Stage Ia 

feasibility and acceptability study within the NIH Stage Model (Onken et al., 2014). An 

important strength with our study was that we were able to obtain quantitative and 

qualitative data surrounding the acceptability of using wearable devices and smartphones for 

activity tracking from the 8 participants who completed the 6-month program as well as the 

3 participants who dropped out. The detailed perspectives and feedback from all participants 

offers valuable insights necessary to inform a subsequent larger scale study. Our future 

research will need to include more skill-based instruction and group tutorials to help 

individuals who may be unfamiliar with contemporary technologies feel confident using the 

smartphone and companion mobile application for the Fitbit. We will also offer instruction 

about how to use some of the additional features of the mobile application that may be of 

interest to participants.

5. Conclusion

This study offers a novel contribution to the rapidly advancing mHealth field because few 

prior studies have explored the potential for using mHealth technologies for health 

promotion in people with serious mental illness (Macias et al., 2015; Naslund, Aschbrenner, 

Marsch, McHugo, & Bartels, 2015). Efforts to promote physical activity in this group are 

urgently needed given their low cardiorespiratory fitness (Strassnig, Brar, & Ganguli, 2011), 

high obesity rates (Dickerson et al., 2006), and resulting early mortality gap (Walker et al., 

2015). The sequential steps used to refine and evaluate the use of wearable devices and 

smartphones for activity tracking among people with serious mental illness align closely 

with recent emphasis at the NIH on adopting an iterative approach to intervention 

development and evaluation, especially in the context of emerging mHealth technologies for 

reaching high-risk groups (Marsch, Lord, & Dallery, 2015; Onken et al., 2014; Onken & 

Shoham, 2015). This Stage Ia study provides strong support for the acceptability and high 

satisfaction of using popular wearable activity tracking devices such as the Fitbit among 
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people with serious mental illness, and adds to an increasing number of studies 

demonstrating that mHealth interventions are both feasible and acceptable for targeting this 

high-risk group (Alvarez-Jimenez et al., 2014; Naslund, Aschbrenner, Marsch, et al., 2015; 

Naslund, Marsch, McHugo, & Bartels, 2015). Building on this formative work, future 

research must focus on determining whether use of these devices contributes to 

improvements in objective health outcome measures, such as increased physical activity, 

weight loss, or improved cardiorespiratory fitness over time. Establishing the use of 

wearable activity tracking devices as a practical, feasible, and scalable approach to 

addressing the needs of the high-risk group of adults with serious mental illness and obesity 

is a necessary objective of subsequent effectiveness studies.
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Highlights

• Participants with mental illness and obesity used wearable devices and 

smartphones.

• mHealth devices were acceptable for physical activity monitoring and goal 

setting.

• Some participants recommended more detailed training for using the devices.

• Wearable mHealth devices are feasible to include as part of weight loss 

programs.
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Figure 1. 
Proportion of days enrolled in the study that participants’ wore their Fitbit wearable activity 

tracking device a, b, c

aParticipants wore their Fitbits for an average of 84.7% (SD=18.1%) of days enrolled in the 

study.
bParticipants wore their Fitbits for a median of 93.8% of the days enrolled in the study 

(Interquartile Range = 83.6–94.3%).
cNine out of eleven participants (82%) wore their Fitbits for over 80% of the days enrolled 

in the study.
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Table 1

Participant characteristics

Characteristic Total Sample

N 11

Demographic Characteristics

Mean Age (SD) 48.2 (11.2)

Female (%) 8 (73%)

Non-Hispanic white (%) 11 (100%)

Education

 Completed high school 5 (46%)

 Some college 3 (27%)

 College degree 3 (27%)

Living situation

 Living independently 8 (73%)

 Living with family 3 (27%)

Marital status

 Never married 3 (27%)

 Currently married 1 (9%)

 Previously married 7 (64%)

Currently Employed (part or full-time) 3 (27%)

Enrolled in Medicaid (%) 9 (82%)

Dual Eligible (enrolled in Medicaid and Medicare) 8 (73%)

Clinical Characteristics

Mental illness diagnosis (%)

 Schizophrenia spectrum disorders 3 (27%)

 Major depressive disorder 5 (46%)

 Bipolar disorder 3 (27%)

2 BMI (kg/m2) 41.5 (11.5)

Weight (lbs) 243.5 (53.2)

Current smoker (%) 3 (27%)
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