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Abstract—Wearable trackers and sensors are becoming an 
increasingly popular option for people to manage their health 
and fitness and for physicians to monitor patients with chronic 
illnesses. Consumer wearables such as the Jawbone UP and Fitbit 
Flex empower people to change habits that may help prevent 
health problems. The success of wearables depends on their 
perceived ease of use and how successfully users are able to 
incorporate them into their lives over the long term. We 
conducted a usability test and field study with fourteen users 
comparing two consumer wearable devices. While participants 
rated the aesthetic design of the Jawbone UP24 higher, they 
rated app characteristics such as usefulness and trust in data 
generated of the Fitbit Flex app higher. These findings suggest 
that while wearable technologies are advancing in capabilities, 
their acceptance and satisfaction may depend on the quality of 
the app, in addition to the qualities of the wearable device itself.
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I. INTRODUCTION

As health care initiatives and societal trends have begun to 
encourage healthier lifestyles, technology has met the demand 
in the form of “wearables”. Wearables aim to seamlessly 
incorporate technology into everyday life in an easy to wear 
format. Consumers can use the devices to look at trends to 
identify what makes them feel good, and to identify when they 
are deviating from specific fitness goals. These devices have 
become popular, in part, because they offer solutions for those 
wishing to prevent, diagnose, and manage diseases. Although 
the possible applications for wearable tracking devices are 
immense, examples include occasional use by wellness or 
fitness tracking users to continuous use by chronically ill 
inpatients or outpatients and their physicians. In the healthcare 
setting, wearables can be used to continuously sense a 
patient’s physiological data, such as heart rate, blood pressure, 
etc., to quickly alert a physician when necessary. For example, 
diabetic patients can wear a blood glucose sensor that 
communicates readings directly to the patient or physician [4, 
12, 13]. 

With a recent increased focus on improvement of 
electronic health records (EHRs), efficient data collection is 
necessary for the success of meeting government-set 
initiatives and improving patient safety. Data from wearables 

could be used to populate an individual’s EHR [14], supply 
rich information from a large sample to decision support 
systems to guide physicians, and predict or alert physicians or 
users when aid is needed. Rather than monitoring all patients, 
wearable sensors could allow health care providers to offer 
more effective and efficient care, providing real-time 
feedback, and reduce costs of services [3, 17].  

More recently, wearables have evolved to attract a 
healthier population. Factors such as social networking, 
personal fitness awareness, smartphones, and gamification, 
have created a market for wearables as activity trackers [10]. 
It has been estimated that 80 million fitness monitoring 
devices will be sold by 2016 [18]. As observed at the 2014 
Consumer Electronics Show, wearables are quickly growing 
in popularity [1], with one in ten Americans now owning an 
activity tracker of their own [9]. 

Wearables also have the potential to significantly reduce 
medical costs and improve healthy habits of its users as a tool 
for preventative care. In 2008, the estimated annual medical 
costs for people who are obese was $147 billion, $1,429 
higher per person than those of normal weight. With one-third 
of the population qualifying as obese, and about two-thirds as 
overweight [2], consumer wearables such as the Jawbone UP, 
Fitbit, and Nike FuelBand are helping individuals track and 
quantify their physical activity to reach healthier lifestyle 
goals. By measuring diet, sleep, and fitness performance, users 
can more easily identify and quantify areas for improvement, 
using the wearable as a teaching aid [6]. 

A. Purpose and Goals 
The need for healthier lifestyles combined with the 

quantified-self movement, which uses technologies to track 
and measure personal health metrics (sleep, diet, exercise, 
stress, etc.) [15], has motivated many companies to develop 
wearable trackers. However, while research on development 
and design of wearable devices has been increasing in recent 
years, the emphasis has been on functionalities [8], design of 
the form factor, [16] and increasing accessibility [11] rather 
than better understanding consumers’ abilities to correctly and 
effortlessly use such meaningful technologies.  



Many activity tracking wearables available to consumers 
require the use of a mobile app for viewing data, additional 
tracking, and personalization. Perhaps because of the recent 
emphasis on development of wearable devices, resources may 
have not been adequately allocated to the research and design 
of the accompanying mobile app. In the current study we 
examine the usability of the Fitbit Flex and Jawbone UP24 
wearable bands and accompanying mobile apps, which were 
the two of the most popular and similar devices on the market 
at the time of this study, with the most units sold in 2013 [5]. 
By selecting two devices quite homogeneous in price, device 
design, and functionalities, any differences in the usability or 
user experience could then likely be attributed to app design 
differences rather than functionality. With one third of 
wearable consumers forgoing the device within six months of 
purchase [9], we sought to investigate how the app may 
influence initial impressions, which may possibly influence 
future behavior.  

B. Technologies 
The Jawbone UP24 is a wristband activity tracker that uses 

accelerometers to automatically track steps walked during the 
day and amount and quality of sleep at night. Using the 
Jawbone UP smartphone app, users can view their tracked 
data, which is synced wirelessly via Bluetooth, and record 
additional information about diet, mood, workouts, and trends. 
They can also use the device to provide an idle alert
if they want to be reminded to remain physically active 
throughout the day, wake them up in the morning based on the 
optimal time in their sleep cycle, or even set a power nap 
alarm. The only display on the band is the sleep/awake status 
lights. As seen in Figure 1, a moon icon will light up to 
indicate sleep mode, and a sun icon will light up to indicate 
day mode.  

Fig. 1. Jawbone UP24 band and app home screen. 

The Fitbit Flex is an activity and sleep tracking wristband. 
Data collected can be synced wirelessly to an iOS or Android 
smartphone or a computer (via a dongle) with Bluetooth 4.0. It 
tracks steps taken, distance traveled, calories burned, active 
minutes, hours slept, and quality of sleep. The Flex shows 
daily progress on the wristband with LED lights and vibration, 
and shows statistics through charts and tables once the data is 
synced. Additional features include silent alarms, waterproof 
design, and sharing with other health and social apps. A 
picture of the device and the app software is shown in Figure 
2.  

Fig. 2. Fitbit Flex band and app 

II. METHODS

A mixed-methods study was conducted to evaluate 
wearable trackers and their apps. We engaged users in both a 
think-aloud usabilty test and  a three day field study. 

A. Participants 
Participants were eight women and six men (N = 14), 

between the ages of 22 and 54 years old, and were randomly 
assigned to either the Fitbit Flex group (mean age 29.8 years, 
4 females, 3 males) or the Jawbone UP group (mean age 24.2, 
4 females, 3 males). All participants were English speaking 
and iPhone, Android, or Windows smartphone users. 
Participants had no previous experience with wearables.

B. Procedure 
Participants were first introduced to the band and app 

through a think aloud usability test, interacting with main 
features such as setting up the app for the first time, setting the 
alarm, and logging diet and workout. Participants then 
completed a field study where they wore the Fitbit or Jawbone 
for three days, incorporating it into their everyday life as if 
they bought it for themselves. They were asked to behave as 
they wished, using the device as much or as little as they 
preferred. Finally, after wearing the device and using the 
mobile app for three days, participants completed a post-test 
survey that queried their overall experience and an 
unstructured interview where they discussed their experiences 
while using the technology in the field. 

III. RESULTS

Results are organized by usability study and field study. 

A. Usability Evaluation 
During the think-aloud usability test time-on-task and 

errors were recorded (see Table 1), as well as participant 
comments. Findings are organized by task. 

1) Time on Task: It took participants more time overall to 
complete the tasks while using the Jawbone UP (M = 3.67 SD 
= 3.15) than the Fitbit Flex (M = 2.13; SD = 2.25), t(36) = 
2.36, p = .022. 



TABLE I. TIME ON TASK, NUMBER OF STEPS, AND SECONDS TAKEN PER STEP FOR EACH TASK IN THE MOBILE APP USABILITY TEST

Metric Device 
Task 

1. Setup 2. Diet 3. Alarm 4.Workout 

Average Errors Fitbit Flex 0.3 0.4 0 0.1 
Jawbone Up 1 1.1 3 2.3 

Average Time  (min) Fitbit Flex 6.1 1.5 0.6 1.2 
Jawbone Up 9.2 3.7 2.5 2 

Seconds/Step Fitbit Flex 52 23 13 18 

Jawbone Up 26 37 25 20 

2) Number of Steps: It took participants the same number 
of steps overall to complete the tasks while using the Jawbone 
UP (M =9.2; SD = 6.8) and the Fitbit Flex (M = 4.2; SD = 
1.6), t(36) = 1.59, p = .187. 

3) Errors: Participants experienced more errors with the 
Jawbone tasks (M=1.5, SD=1.6) than with the Fitbit Flex (M = 
0.4, SD = 0.7), t(36) = 3.42, p = 0.002. 

B. Observations and Participant Comments 
1) Setup: This task had the highest number of steps and 

time on task for both the Jawbone Up and the Fitbit Flex. 
While the longer time can be attributed to taking more steps, 
this was also the participants’ first interaction with the device, 
and the participants worked faster as they became more 
familiar with their respective devices. Participants also had 
trouble physically activating the devices. A Jawbone 
participant stated “I’m not sure what button to push to wake 
up the band”. Fitbit users found that the instructions did not 
accurately depict where or how hard to tap the band and 
multiple participants expressed “I don’t think this is the right 
spot, and I don’t want to push too hard and break it.” 

2) Diet: Jawbone UP participants struggled more than 
Fitbit Flex participants to log diet. Nine out of fourteen of the 
participants had experience with some kind of health logging 
app, possibly making this task seem more intuitive. However, 
a Fitbit participant realized that there was not an option to 
input decimal amounts (e.g. 10.5 ounces water), only whole 
numbers. One of the Jawbone errors was due to the participant 
losing their log: “I accidently closed the food menu 
completely when trying to reverse a single food.”

3) Alarm: Several of the Jawbone Up participants had 
trouble locating and understanding the alarm. Although 
accessible through the band icon in the top right corner, two 
wanted to go to sleep information, and one expressed they 
thought it would be under settings. Another participant was 
also confused about the “smart sleep” setting: “So, it says a 
smart alarm wakes me up when I’m in light sleep within 30 
minutes, but is that before or after?”  While the Fitbit Flex 
alarm function was also under the accounts tab, which could 

have presented confusion like the goals, participants did not 
have trouble with this task because they saw the function 
when setting the goals, and knew exactly where to go.

4) Workout: This task was more straightforward for those 
with the Fitbit. A Jawbone participant stated “I would go to 
the right menu because it looks like where you input data”. 
The Fitbit participants easily went to the “active minutes” 
section and searched for their exercise and selected the 
amount.

C. Field Study 
After using the wearable device in the field for three days, 

participants were asked to rate their satisfaction with the band 
and app. For example, “How useful did you perceive the 
Jawbone UP/Fitbit Flex to be on a scale of 1 to 5 with 1 being 
not at all useful and 5 being extremely useful?” 

Overall, participants assigned to the Jawbone Up rated it 
higher than those assigned to the Fitbit in terms of aesthetics 
t(10) = 2.34, p = 0.04 and lower in terms of usefulness, burden 
and trust (see Figure 3), though these tests were non-
significant (p’s >.05). 

Fig. 3. Mean ratings after using device for three days 

IV. DISCUSSION

Overall, participants using the Fitbit were able to complete 
the usability test faster and with fewer errors and had more 
positive statements about their experience at the end of the 
three days relative to those using the Jawbone, despite its 
lower aesthetic ratings. Issues encountered during the usability 
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test as well as participant statements tended to focus on 
interactions with the app rather than the band. It is possible 
that if users do not believe the wearable device and app to be 
useful enough, trust the data presented, and find it to be little 
burden, they may decrease usage over time [9]. Interviews at 
the end of the three days indicate that participant trust in the 
data provided by the wearable was influenced by the first 
experiences with the app, and those beliefs rarely seemed to 
change across the three days. For example, one Jawbone 
participant reported not trusting sleep data after the first night 
when it did not accurately report the time he fell asleep. 
Another participant was surprised when upon first syncing the 
band and app, the app displayed about 80 steps before she had 
taken any actual steps, commenting on day 3, “I feel like I 
would just use it when working out to figure out what I’d 
actually done and for sleep but not walking because it’s not 
accurate.” Another Jawbone participant mentioned that 
“Certain aspects were a burden, so if they were then I just 
wouldn’t do them – like the food.” Although the current study 
only spanned three days, some Jawbone participants reported 
decreased usage over the short period of time, suggesting that 
initial impressions of the app may have lasting effects on user 
engagement. 

V. RECOMMENDATIONS AND CONCLUSION

As mobile phones continue to be a popular and promising 
platform for users to access health tracking data because of 
their ability to support Internet access, automated sensing, text 
messaging, and journaling [7], wearables’ accompanying 
mobile apps should be used to maximize benefits of the 
wearable. Though the Fitbit Flex and Jawbone UP offer the 
same features through a wearable wristband and phone app, 
the physical comfort and superior usability of the Fitbit Flex 
app appear to contribute to higher subjective ratings of 
usefulness and trust in data generated, despite the higher rated 
aesthetic design of the Jawbone UP. This finding suggests that 
the app design can strongly influence the overall satisfaction 
and acceptance of the wearable, as a whole. Although one in 
ten Americans owns a wearable device, half no longer use it 
and one-third stop using the device within the first 6 months 
[9]. It is possible that these user-interface issues may 
contribute to the declining user interest over time, if they feel 
that tracking their data is burdensome or inaccurate. 
Especially if first impressions of the app influence overall 
opinions of the wearable, future designs should ensure they 
support the user, from the first interaction with a focus on 
effort of use, and perceived accuracy of data and how they 
contribute to this lack of long-term engagement. These 
findings are important because they demonstrate the 
importance of not only creating easy to use wearables, but also 
the importance of supporting technologies such as apps. 
Future research should further investigate change in 
satisfaction and engagement over a longer period of time to 
fully understand adoption. 
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