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Abstract:  13 
Background: Over recent years, mobile digital devices have become increasingly commer- 14 
cially available and adopted by people. Though wearable devices can help record users' 15 
physical activities, people often stop using their wearable tracking devices within the early 16 
weeks of purchase. Customization of the smartwatch usually attracts individuals to project 17 
their personality, values, and preferences onto a product. With this research, I explored the 18 
challenges and choices the users faced when they use a Fitbit and if the customizable wear- 19 
able interface affected the impact on the user's health data. 20 
Methodology: This research consists of a two-part study. The first study's goal was to 21 
understand the different preferences that current Fitbit users have for their watch faces. 22 
For this part of the study, a questionnaire was created using the online tool Qualtrics. 23 
Participants were recruited via various social media platforms. The second study's goal 24 
was to understand the impact of a customizable wearable interface and if this increases 25 
people's engagement with their health data. Five participants used the Fitbit Versa 2 for 26 
six weeks. During the six weeks, they received every week a TWEETS questionnaire, which 27 
they needed to fill in. After six weeks, the participants were interviewed, as this allows 28 
presenting diverse expectations and perceptions of participants. 29 
Results: In the first part of the study, 93 participants participated in the online survey. 30 
More than two-thirds of our participants had been using the same watch face for at least 31 
three months. Participants found it essential that their watch face displayed a range of 32 
different metrics related to their physical activity and that their watch offered them the 33 
possibility of choosing and transitioning between different watch face metrics. The second 34 
part study results showed that the participants score on average higher on all the TWEETS 35 
questions when they have personalized their watch face than the first two weeks, where 36 
they used the default watch face. The physical activity of the participants did not seem to 37 
increase their physical activity levels.  38 
Conclusion: I found out that if the users find the right personalized watch face, they will 39 
use the watch for an extended period. However, in our study, I found out that while 40 
engagement with the watch face increased, physical activity did not. Therefore, future 41 



 

 

studies with a bigger sample size and long-term engagement with the watch face are 42 
needed to investigate if people are more engaged with their watch face and less with their 43 
health data. 44 
Keywords: wearables, health, Fitbit, engagement 45 
 46 

1. Introduction 47 
Over recent years, mobile digital devices, such as smartphones, tablet computers, 48 

iPods and wearables, have appeared on the market and become widely adopted. Berg 49 
Insight estimates that shipments of connected wearables reached 96.5 million units in 50 
2016. The market is expected to grow at a compound annual growth rate of 22.2 percent 51 
to reach shipments of 262.5 million by 2021 (Insight, 2014). According to Levine, wearables 52 
are currently a 1-billion-dollar business (Levine, 2016). CCS Insight predicts that world- 53 
wide wearable sales are expected to become a 27 billion-plus dollar market (Lamkin, 54 
2018). 55 

 56 
Many medical and public health professionals have been using 'mHealth' ('mobile 57 

health') technologies to promote public health. For example, mHealth can be used to mon- 58 
itor and share health information via mobile technology – such as wearables and health 59 
tracking applications, or monitoring symptoms and allowing physicians to make diagno- 60 
ses quicker and with fewer errors. According to Cummiskey et al., one specific aspect of 61 
mHealth that has received attention is the use of mobile and wearable digital devices to 62 
collect data on one's bodily functions (e.g., blood glucose, body temperature, breathing 63 
rate, body weight, blood pressure, heart rate) and everyday activities (Cummiskey, 2011; 64 
Kirwan et al., 2010; Swan, 2012). Smarr et al. have described the terms' self-tracking and 65 
'the quantified self' as the use of wearable devices (Smarr, 2012; Swan, 2012). There is a 66 
growing movement in self-tracking to manage and improve one's life (Lupton, 2013). Most 67 
people use wearables to enhance their lives because self-tracking devices can be effectively 68 
used as tools for supporting people to deal with medical conditions and improve public 69 
health (Harrison et al., 2015). 70 

 71 
As we can see, wearables are getting more and more popular. However, what do we 72 

mean by the word 'wearable'? According to Rhodes (Rhodes, 1997), a wearable computer 73 
is ‘a computer that is always with you, is comfortable and easy to keep and use, and is as 74 
unobtrusive as clothing’. Dehghani, Kim, and Dangelico defined the terms ‘smart weara- 75 
bles’ and ‘wearable technology’ as ‘seamlessly embedded portable computers which are 76 
worn on the body’ (Dehghani et al., 2018). Wearables can take many different forms, in- 77 
cluding smartwatches, jewelry, accessories, medical devices and clothing. According to 78 
Bieber, smartwatches are defined as ‘wrist-worn devices with computational power, inte- 79 
grated sensors, connectivity to other devices or Internet and integrated clock’ (Bieber et 80 
al., 2012). Wearables can range from simplistic step-counters to complicated, intelligent 81 
fabrics. Fitness trackers are also called wearables and track different aspects of personal 82 
data, including tracking steps, heart rate, sleeping patterns, daily diet tracking and more. 83 
Therefore, wearable health trackers have become a way to track aspects of our daily activ- 84 
ities. Among popular examples, individuals have been found to track their step count, 85 
heart rate and dietary intake across multiple goals such as improved health and wellbeing. 86 
Tracking personal data can support people in becoming more aware of their habits and 87 
behaviors, changing their behavior, or reaching specific goals, such as spending less 88 
money or being more physically active (Choe et al., 2014). Several studies support the 89 
potential health care value of the measured data from wearables (Tana et al., 2017). Wear- 90 
ables have been associated with increases in physical activity and decreases in blood pres- 91 
sure and body mass index (Bravata et al., 2007). Takahashi et al. found that more steps 92 



 

 

were associated with lower readmission rates and reduced risk of cardiovascular events 93 
in cardiac surgery patients (Takahashi et al., 2015). Nowadays, patients with chronic dis- 94 
ease want more comfortable ways to self-manage their conditions and maintain their 95 
health. Wearables have provided a way to living a more leisurely life with chronic condi- 96 
tions. The benefits of wearables are that they can monitor critical vitals, gather relevant 97 
data and send reminders that make it easier for them to monitor their disease. 98 

 99 
Although wearable devices can be helpful for recording, monitoring and user’s man- 100 

agement, people often stop using their wearable tracking devices within the early weeks 101 
or months of purchase. For instance, a 2016 survey from Gartner market research suggests 102 
that over a third of owners of commercially available wearable trackers are discarded 103 
within three months of use (Inc., 2017). These results are resembled by other studies, 104 
which have found around 30% of users stop wearing their tracker within six months 105 
(Hammond, 2014). Reasons for stopping the use of the tracker is that the activity data 106 
concerning the daily step count are so simple that users tend to lose their interests in wear- 107 
able devices quickly (Hammond, 2014). Users try to receive information about themselves 108 
while doing self-tracking, but simple numbers and charts are not enough to sustain wear- 109 
ing the wearable (Lazar et al., 2015). According to previous studies, users stop using wear- 110 
able device devices because of difficulty in setting reasonable goals and frustration when 111 
they cannot be achieved (Epstein et al., 2015; Gulotta et al., 2016). Also, short battery du- 112 
ration or unattractive appearance compared with the fashion accessories do not satisfy the 113 
user expectation on spending the expensive cost (Hammond, 2014). One crucial factor that 114 
affects the use of a wearable is people's understandings of the usefulness of those systems 115 
(Hammond, 2014). It can be difficult for people to understand how to interpret the infor- 116 
mation presented to them by a system (Epstein et al., 2015; Lazar et al., 2015) or evaluate 117 
the information accuracy (Yang et al., 2014). Further, people have identified a mismatch 118 
between their goals and the goals that were recommended by the system, or a person’s 119 
goal changes over time (Clawson et al., 2015; Lazar et al., 2015; Smarr, 2012). Some people 120 
have stopped using wearable because they have obtained their goals. 121 

 122 
Another essential reason for tracker abandonment is the limited options for custom- 123 

izing the watch interface (Clawson et al., 2015; Harrison et al., 2015; Lazar et al., 2015). 124 
Providing individuals with a higher number of customizations features to tailor their 125 
wearables could increase people's engagement and behavioral responses towards the cus- 126 
tomized product (Harrison et al., 2015; Meyer et al., 2015). Kang et al. found out that a 127 
high level of customization of the smartwatch usually attracts individuals to project their 128 
personality, values, and preferences onto a product. In contrast, a zero-customization ca- 129 
pability discourages user engagement with a tracker (Kang et al., 2017). Also, the number 130 
of customization features can influence how users and people around them perceive a 131 
given product. However, the research on smartwatches in visualization is still limited. 132 
The few available publications focused either on studying representations for smart- 133 
watches or designing representations for these small displays. For example, researchers 134 
studied low-level perceptual tasks to understand the clarity of smartwatch visualizations 135 
(Blascheck et al., 2018), the impact of visual parameters (e.g., size, frequency, and color) 136 
on reaction times (Lyons, 2016).  137 

 138 
Others’ visualization research described new visualization designs specifically for 139 

smartwatches. Examples include research on designing health and fitness data on smart- 140 
watches (Amini et al., 2017), charts (Neshati et al., 2019), temporal data (Suciu, 2018), ac- 141 
tivity tracking more broadly (Gouveia et al., 2016), and even for integrating visualizations 142 
in watch straps (Klamka et al., 2020). In contrast to these works, our study contributes 143 
information on people’s current representation types on watch faces and the challenges 144 
and choices the users face. The results can be used to inform future research, such as re- 145 
ported above. 146 

 147 



 

 

1.1. Engagement and digital health 148 
In eHealth, the use of technology to support health and wellbeing is a much-bespo- 149 

ken issue related to a lack of engagement. People who use an eHealth solution often do 150 
not use the offered technology how the developers intended (Christensen et al., 2009; 151 
Saskia M Kelders et al., 2012). In order to gain more insight into how engagement can be 152 
defined and conceptualized within the context of wearables, recent reviews looked at the 153 
definitions and components of engagement. Gulotta et al. defined engagement as the ac- 154 
tive use of a system that matches with practices that support a person’s ability to achieve 155 
a goal using that system. Engagement is not an activity or situation but a collection of 156 
actions that a person may undertake over time, such as commonly sharing data to a sys- 157 
tem, accessing and reflecting on the data, or making an attempt to understand the infor- 158 
mation it provides (Gulotta et al., 2016). According to Perski et al., engagement can be 159 
defined in two ways: “engagement as subjective experience” and “engagement as behav- 160 
ior”.  The engagement has been imagined as the subjective experience that develops in 161 
the short interaction with a system. Engagement in behavior terms has been seen as the 162 
usage of digital behavior change interventions or their components. The engagement has 163 
been defined as the extent of use over time (Perski et al., 2017). Chapman et al. have sug- 164 
gested that engagement consists of users’ activities, attitudes, goals and mental models, 165 
and motor skills, and it shows itself in the sort of attention, intrinsic interest, curiosity, and 166 
motivation (Chapman, 1997; Kappelman, 1995; Said & Said, 2004). This definition of en- 167 
gagement clearly describes that engagement is more than only the usage of a system. 168 
Therefore, engagement is essential to consider.  169 

 170 
In order to measure the engagement for this study, the TWente Engagement with 171 

eHealth and Technologies Scale (TWEETS) will be used (Saskia Marion Kelders et al., 172 
2020). The scale employs a definition of engagement that incorporates behavior, cognition, 173 
and affect. In the TWEETS, engaged behavior includes a routine in which individuals use 174 
the technology, low effort required to use the technology, and technology usage that is 175 
not fixed but may fluctuate to fit with the needs of the current moment. Cognitive engage- 176 
ment is linked to the technology being able to support and motivate people to reach their 177 
goals, such as improving one’s health. Affective engagement is related to emotions that 178 
people feel when seeing their progress in the technology, or a lack thereof, and related to 179 
enjoyment when using the technology itself. 180 

 181 
All this information together raises questions we want to research. This research aims 182 

to answer the following question What is the impact of a customizable wearable interface, 183 
and does this increase people's engagement with their health data? In order to provide the 184 
proper knowledge to answer this question, the question is split into the following sub- 185 
questions: 186 

 187 
Research questions:  188 
• What are the challenges and choices the users face when choosing a certain 189 

watch face (Fitbit)? 190 
• What is the effect of a customizable wearable interface, and does this impact 191 

user’s engagement with their health data? 192 
  193 



 

 

2. Materials and Methods 194 
This chapter provides an overview of all methods used for analyzing the research 195 

question and sub-questions. First, the research design will be discussed, then the study 196 
population, materials and procedures will be described, and the data analysis is 197 
explained. 198 

 199 
2.1. Research design 200 

This work aims to investigate the impact of customization on engagement with wear- 201 
able activity trackers. For this, a two-part study was conducted. Qualitative and quantita- 202 
tive research methods were applied, as this allows presenting diverse expectations and 203 
perceptions of participants (Hammarberg et al., 2016).  204 

The goal of the first study was to have a general understanding of the different pref- 205 
erences that current Fitbit users have for their watch faces. For this part of the study, a 206 
survey was conducted among 102 users to determine their preferences.  207 

The goal of the second study was to understand the impact of a customizable inter- 208 
face of wearable and if this increases people's engagement with their health data. For the 209 
second part, I have recruited 5 participants who used Fitbit Versa 2 for six weeks. During 210 
the six weeks, they received every week a TWEETS questionnaire, which they needed to 211 
fill in. After six weeks, the participants were interviewed, as this allows presenting diverse 212 
expectations and perceptions of participants. 213 

Ethical approval for the study was obtained from the BMS ethics committee of the 214 
University of Twente (application number: 200412 and 201070). Data collection took place 215 
from August to November 2020. As per ethical requirements, the cover page of the survey 216 
contained detailed information about the study, and completion of the online survey was 217 
regarded as informed consent. A complete copy of the survey instrument is provided in 218 
Appendix A. 219 

2.2. Study 1 220 
2.2.1. Participants 221 

Participants were recruited via social media (Facebook) and from the Fitbit website 222 
community forums. These recruitment methods were chosen as they are a quick and easy 223 
way to disseminate information to a widespread audience. The inclusion criteria were that 224 
participants needed to be wearing a Fitbit or have owned a Fitbit. 225 
 226 
2.2.2. Materials and procedure 227 

A survey was developed and deployed using the online tool Qualtrics. The survey 228 
link was open for four weeks (from 1th of June till 30th of June), after which time the 229 
survey was closed. The questionnaire started by collecting general information about the 230 
individual (i.e., age, gender and education). It was then split into three different sections; 231 
basic wearable questions, information about the background of the wearables and the so- 232 
cial role of the wearables (see Appendix B). The survey was designed to lead participants 233 
through a series of logical progression questions. All the questions were designed to be 234 
filled in. Otherwise, the participants could not proceed further. 235 
 236 
2.2.3. Data analysis 237 

Questionnaires were answered online through the website Qualtrics. The users could 238 
access and complete the questionnaire, “Customization wearables questionnaire” 239 



 

 

(https://utwentebs.eu.qualtrics.com/jfe/preview/SV_dosbMcqcLBs1SSx?Q_CHL=pre- 240 
view&Q_SurveyVersionID=current), on a PC or mobile device, and then, the data were 241 
analyzed.  242 

 243 
During the questionnaire, there have been three different types of questions used— 244 

open-ended questions where the participants have the opportunity to give their feedback 245 
through a text box, multiple-choice questions where the participants are provided with 246 
multiple answer options and Likert scale questions, a five and ten-point scale has been 247 
used for this questionnaire. The participants can express how much they agree or disagree 248 
with a particular statement.  249 

 250 
Analyzing open-ended questions has been done by analyzing all the answers and 251 

categorizing them. For example, in the questionnaire, we have the following open-ended 252 
question: 'What do people like the most and the least about their watch face'?  First, all 253 
the answers have been analyzed. After that, all the answers have been divided into cate- 254 
gories. For this example, there have been four categories created; metric, visualization, 255 
easiness and clearness. This procedure has been used for all the open-ended questions.  256 
 257 

All the data were analyzed using Excel, SPSS (version 26) and R (version 3.6.1). De- 258 
scriptive statistics (e.g., means and SDs) were used in the initial data analysis. 259 

2.3. Study 2 260 
2.3.1. Materials and procedure 261 

In the second part of the research, the participants have been recruited through social 262 
media (Facebook community). For the recruitment process, a short survey was created 263 
where the participants were asked regarding their physical activity level. Gouveia et al. 264 
have shown that activity trackers work best for people that either has the motivation to 265 
change or have already started changing their behaviors (Gouveia et al., 2015). 266 

 267 
The following questions were asked:  268 
• Do you track your physical activity? (e.g., Up to what extent do you track your levels 269 

of physical activity?) 270 
• What is your current physical activity condition? 271 
 272 

Both questions were multiple-choice questions, where the participants are provided 273 
with multiple answer options. With this survey, the intention was to recruit participants 274 
who are or want to become physically active. I choose participants who want to become 275 
physically active because, according to Mercer et al., wearable activity trackers are an 276 
emerging solution for motivating people to improve their physical activity levels and re- 277 
duce sedentary behavior (Mercer et al., 2016).  278 
 279 

Participants were recruited via social media (Facebook community) and from the Fit- 280 
bit website community forums. Five participants were recruited (three women, two men). 281 
Their age ranged from 21 to 64, with a mean age of 34.1 years (SD= 13.6). All participants 282 
received inform consent regarding their participation in this research. After that, the par- 283 
ticipants were given a new Fitbit and asked to use it for six weeks. At the end of each 284 
week, participants were sent a questionnaire by e-mail. For this survey, we used the 285 
TWente Engagement with eHealth and Technologies Scale (TWEETS). This scale applies 286 
a definition of engagement that incorporates behavior, cognition and affect (Graffigna, 287 
2017; Kelders et al., 2020). In the TWEETS, the behavior aspect is about people having a 288 
routine in which they use the technology if the technology is easy to use and the usage of 289 



 

 

the technology is not fixed. Cognitive engagement is about technology if it supports and 290 
motivated people to reach their goals. However, also, if the technology helps them to get 291 
more insight into their behavior related goals. Affective engagement is about the emotions 292 
that people feel when seeing their progress. However, also if they enjoy using technology. 293 
Lastly, it necessitates identity: engaged users seem to identify themselves in some way 294 
with the technology or the technology's goal (Saskia Marion Kelders et al., 2020) (see Table 295 
1). 296 

 297 

Item Thinking about using [the technology] the last week, I feel that: Construct 

1 [this technology] is part of my daily routine Behavior 

2 [this technology] is easy to use Behavior 

3 
I'm able to use [this technology] as often as needed (to achieve my 

goals) 
Behavior 

4 [this technology] makes it easier for me to work on [my goal] Cognition 

5 [this technology] motivates me to [reach my goal] Cognition 

6 
[this technology] helps me to get more insight into [my behavior 

relating to the goal] 
Cognition 

7 I enjoy using [this technology] Affect 

8 I enjoy seeing the progress I make in [this technology] Affect 

9 [This technology] fits me as a person Affect 

Table 1 Twente Engagement with eHealth Technologies Scale (TWEETS) 298 

Participants were asked to fill out an online questionnaire at six-time points (T1 = 299 
after one week, T2 = after two weeks, T3 = after three weeks, T4 = after four weeks, T5 = 300 
after five weeks and T6 = after six weeks).  301 

At the end of six weeks, the participants were interviewed. For the interviews, a 302 
structured approach was used, consisting of a sequence of questions. All the questions 303 
have been grouped into themes (current watch face, customization of the watch face, and 304 
the watch face social role). Therefore, the interviewer can use a logical sequence. This way, 305 
it is possible to compare and analyze the interviewers' data and answer the research ques- 306 
tion. 307 

 308 
2.3.2. Data analysis 309 

The results of the responses were analyzed from Qualtrics in SPSS and Excel form. 310 
Descriptive statistics and cross-tabulation from IBM SPSS v.25 and Microsoft Excel used 311 
to investigate descriptive statistics and relationships between variables (Field, 2009). For 312 
analyzing the interviews, I did not use coding because of the low number of participants. 313 
Instead, I manually analyzed every question and answer of every respondent and tried to 314 
find comparisons and differences between the respondents. 315 

  316 



 

 

3. Results 317 
3.1. Study 1 318 

One hundred and two participants took part in the survey. Of these, only 9 (8.8%) 319 
did not complete it. This resulted in a total of 93 participants, 14 male and 79 female – 320 
with an average age of 41years (SD=15) (see Table 2).  321 
 322 

Characteristics (n=93) 

Age, mean (MIN-MAX; SD) 

40.8 year (15-77; 

14.2) 

Gender, n (%)    

Male 14 15% 

Female 79 85% 

Education, n (%)    

Bachelor's degree (e.g. BA, BS) 35 38% 

Doctorate (e.g. PhD, EdD) 3 3% 

High school degree or equivalent 25 27% 

Less than a high school diploma 5 5% 

Master's degree (e.g. MA, MS, MEd) 18 19% 

Other 7 8% 

Weeks using the Fitbit, n (%)   

1 to 10 22 48% 

11 to 20 10 22% 

21 to 30 6 13% 

More than 30 8 17`% 

Table 2 Characteristics 323 

Approximately half of the participants had been using their current Fitbit recently, 324 
for up to ten weeks (see Table 3). The Fitbit Versa 2 was the most used version among 325 
participants (51%, n=47), followed by the Iconic (18%, n=17) and Fitbit Versa (16%, n=15). 326 
The remaining participants (11%, n=10) owned other versions of the Fitbit. Most 327 
participants kept their Fitbit on for the whole day (62%, n=49). 328 

 329 
3.1.1. What type of watch face did people have? 330 

In the questionnaire, participants were asked to upload a picture of their current 331 
watch face. These pictures were categorized in terms of the information and visualizations 332 
they conveyed. Overall, two main categories for watch faces were found, namely watch 333 
faces which displayed: 334 
(a) Metrics of health data. 61% of the watch faces (n=11) displayed at least one health 335 
metric. Most watch faces had the number of steps that people had taken in a day, with 336 
information on their heart rate and calories burned (see Figure 1). 337 
(b) Personally, significant visualizations. 39% of the watch faces (n=7) displayed some 338 
type of personally significant picture. Examples included having a picture of one's dog as 339 
a background, a personal avatar or a picture that one had taken (e.g., sunset/sunrise or 340 
flowers, see Figure 2). 341 



 

 

 342 
Figure 1 Metrics of health data 343 

 344 

 345 

3.1.2. How often do people customize their watch face and why? 346 
Most participants had been using the same watch face for more than 3 months (n=32, 347 

see Table 3). Only 17% (n=8) mentioned changing their watch face at least once during this 348 
time, with even less participants changing their watch face even more frequently (e.g., 349 
only 4%, n=2 mentioned changing their watch face 2-3 times a week). When asked about 350 
the reasons for not changing their watch face, more than half 56% (n=19) mentioned being 351 
happy with their current watch face. 352 
 353 

Approximately half of the participants (46.7%, n=20) had obtained their current 354 
watch face through the Fitbit app, while 35.6% (n=16) received it from the pre-installed 355 
gallery on the watch itself. Another 11.1% (n=5) mentioned getting their watch face from 356 
Google or Facebook. Only a minority of participants (4.4%, n=2) designed their own watch 357 
face. 358 

Figure 2 Personal visualization 



 

 

'How many times have you changed your watch face in the past 

three months' 

Never 32 70% 

Once a week, Never 2 4% 

Once a week 8 17% 

2-3 times a week 2 4% 

4-6 times a week 1 2% 

Daily 1 2% 

What is the reason you don't customize your watch face? 

Takes too much time 4 12% 

Usability problems 1 3% 

Connectivity problems 1 3% 

None 9 26% 

Other 19 56% 

Table 3 How often do the participants customize their watch face and why? 359 

 360 
3.1.3. What did people think of their watch face? 361 

More than half of the participants (61%, n=28) find their watch face highly or very 362 
important, with a mean score of 7.15, and a standard deviation of 2.74 (see Figure 3). 363 
 364 

 365 
In addition to the previous question, the participants received a follow-up question:  366 

'Do you think the watch face matches you as a person'. More than two-third, 72% (n=33) 367 
thinks that the watch face matches them as a person, 13% (n=6) believes that the watch 368 
face does not match, and 15% (n=7) said 'maybe' it matches them as a person. 369 

 370 
3.1.4. What do people like the most and the least about their watch face? 371 
 372 

One of the things participants liked most of their current watch face is the ability to 373 
see metrics related to their physical activity, as mentioned by 41% (n=11) of participants. 374 
This was mostly for self-monitoring and having awareness of one’s physical activity, such 375 
as seeing how many steps one had taken; or gaining awareness towards how far away 376 
one was from reaching one’s goal. Another important aspect of participants’ watch face 377 
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Figure 3 How important is the watch face? 



 

 

was the way they were stylized (41%, n=11). Participants frequently mentioned being 378 
proud and happy to have certain images (or themes) as the background of their watch 379 
faces. An additional aspect is 'Clarity of Information’. 34% (n=9) of participants mentioned 380 
liking a watch face that provides them with much information which is easy to see, but 381 
clear and straightforward (see Table 4). 382 

 383 
  Participants, N Participants % 

Physical activity metrics 11 41% 

Visualization 11 41% 

Ease of use 9 34% 

Table 4 What do the participants like the most about their watch face? 384 
 385 
We also asked participants what they least liked about their current watch face (see 386 

Table 5). Most participants, (42%, n=16) noted that the numbers and the font size on the 387 
watch face are too small, the metrics (e.g., battery level) is not shown, or there is not an 388 
ability to select your stats like the number of steps the participants have walked. However, 389 
most did not report any issues with their watch face (42%, n=16). 390 

 391 
  Participants, N Participants % 

More details 16 42% 

None 16 42% 

Boring 4 11% 

Visual problems 2 5% 

Table 5 What do you like the least about your watch face? 392 
 393 

3.1.5. How important is it for you that other people see your watch face? 394 
When looking at the wearable's social role, we have tried to research this by asking 395 

the participants "How important is it for you that other people see your watch face?". Most 396 
participants did not find it important that others viewed their watch face (see Figure 4). 397 
Besides this, participants also did not seem to care what others thought of their watch 398 
faces (see Figure 5). 399 
 400 

 401 
 402 
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Figure 4 How important is it that other people can see your watch face? 



 

 

 404 
3.1.6. Creating own watch face, what would it look like? 405 

Participants had a variety of desired preferences for an “ideal” watch face. We cate- 406 
gorized these into six groups (see Table 6). First, around one third of participants (34%, 407 
n=11) wanted to be able to fully personalize the details of the watch face – such as chang- 408 
ing the font size and type, selecting specific metrics (e.g., Heart rate, battery life, number 409 
of stairs and active minutes), choosing more color pallets. As mentioned by two partici- 410 
pants: 'At the moment, I would prefer the watch face I use (colors, style: simple white font, 411 
dark background with thin/tiny but colorful flowers) with a few more details (heart rate, 412 
battery life, perhaps stairs and active minutes)' (P8). 'I would make a completely custom- 413 
izable watch face, down to the font of the numbers/letters, where everything is located, 414 
what the background photo is, etc.' (P9).  415 
 416 

Participants also wanted to have easier ways of changing how one’s watch face was 417 
stylized (26%, n=9). Some participants wanted to create an avatar and use this as their 418 
watch face, or use personal photos but did not know how to (e.g., a picture of children or 419 
a pet), e.g.: 'Maybe customize it with your photos. Probably a picture of all my grand- 420 
babies' (P30). 421 
 422 

Some participants would create a watch face with more health metrics on their watch 423 
or specific metrics on their watch face (e.g., oxygenation, blood pressure, number of steps 424 
on stairs) 9% (n=3%), e.g.: 'It would contain more health info than is currently available; 425 
e.g., oxygenation, blood pressure, etc.' (P31). 'I think a diabetes awareness watch face' 426 
(P42). 'I just need the medical alert, the heart monitor, time and steps on their' (P25). 427 
 428 

Other categories are 'Would not change current watch face' 16% (n=5), people are 429 
happy with their current watch face and 13% (n=4) said 'None'. 430 

 431 

  Participants, n Participants % 

Details (font, color, metrics) 11 34% 

Personal visualization 9 28% 

Would not change current watch face 5 16% 

Health information 3 9% 

None 4 13% 

Table 6 Creating own watch face, what would it look like? 432 
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Figure 5 Does the opinion of other people matter? 



 

 

3.2. Study 2 433 
3.2.1. Descriptive characteristics 434 

In study 1, the main focus was to understand participants’ preferences for choosing 435 
a specific watch face. In this second, complementary study, we studied the effect of these 436 
watch faces on users' engagement with their health data. 437 

 438 
For this study, five participants were recruited by convenience sampling (three 439 

women, two men). Their age ranged from 21 to 64, with a mean age of 34.1 years (SD= 440 
13.6) (see Table 7). Two participants 40% (n=2) considered themselves as quite physically 441 
active, for longer than 6 months. The other two participants did not consider themselves 442 
very physically active but were thinking about increasing their activity in the next month. 443 
As for participants previous experience with trackers, 40% (n=4) mentioned tracking their 444 
physical activity ‘very often’, 20% (n=2) ‘never”, 20% (n=2) occasionally, and 20% (n=2) 445 
tracks their physical activity always. (see Table 8). 446 
 447 

Characteristics (n=10) 

Age, mean (MIN-MAX; SD) 34.1 year (21-64; 13.6) 

Gender, n (%)    

Male 5 50% 

Female 5 50% 

Age, n (%)    

21-30 years old 5 50% 

31-40 years old 3 30% 

41-50 years old 0 0% 

51-60 years old 1 10% 

61+ years old 1 10% 

Table 7 Characteristics study 2 448 

 449 
Current physical condition 

I am currently not very physically active and I do not intend becoming 

more physically active in the next 6 months. 0 0% 

I am currently not very physically active but I am thinking about 

increasing my activity in the next month 1 20% 

I am currently not very physically active but I am determined to 

increase my activity in the next month. 1 20% 

I am currently quite physically active, but I have only begun to be so 

in the last 6 months. 1 20% 

I am currently quite physically active and I have been so for longer 

than 6 months. 2 40% 

I used to be quite physically active, but in the last few months I have 

been less active. 0 0% 

Table 8 Current physical condition of the participants 450 

 451 
 452 
 453 



 

 

3.2.2. What were participants reactions to the default and personalized watch faces? 454 
During the first two weeks of study, participants were asked to use Fitbit’s default 455 

watch face. When asked what they felt about it, all described the watch face as simplistic 456 
or basic. This because there was not much to see, and the participants did not identify 457 
with what was being shown. Therefore, the participants got bored with it: 'In the beginning, 458 
it was ok, but after a while, I got bored, and it was too simplistic' (P1). 'I did not like the basic 459 
watch face; it was too simple and had not much information displayed' (P2). 'Not really, it was 460 
quite boring' (P3). 'No, for me, this is too basic. No fancy colors or background, just too basic' 461 
(P4). 'I like simple backgrounds, but this one I do not because the time aspect is not that good 462 
displayed' (P5). 463 
 464 

During the remaining four weeks of study, participants were encouraged to change 465 
the default watch face. During this time, participants changed their watch face, on aver- 466 
age, 1.4 times, with all watch faces being chosen from the Fitbit store. No participant cre- 467 
ated their watch face, either because they did not know how to (P2, P3) or felt the store 468 
had enough options on the Fitbit store (P1, P4). 469 
 470 

When asked what they liked about the chosen watch face, some participants men- 471 
tioned that they like a watch face with a simple background, where the icons are visible 472 
and where the metrics are visible displayed (number of steps, time and date): ‘The cur- 473 
rent watch face is black, with the necessary information. I like the most about this that it 474 
has a neat black background, the icons are clear to see, and it gives little light in the dark’ 475 
(P1) (see figure 6). 'It is a watch face with a clean analogue look. I have a black back- 476 
ground with white number pointers. This background is quite easy, it has a black back- 477 
ground, it is analogue, and it has a classic look without too many icons or other things' 478 
(P5) (see figure 6). 479 

Figure 6 Watch face participant 1, 4 and 5 480 
 481 

Other participants mentioned that they prefer to choose a theme watch face. For ex- 482 
ample, two participants choose a fall theme watch face: 'A fall theme with all kinds of leaves 483 
in different colors. The variety of colors that I can see everything I want to see in one look and that 484 
it is the same as the season outside' (P2) (see figure 7). 'The watch face has a fall theme. It differs 485 
in-between seasons. The reason why I have chosen this watch face is that it has a little bit of color. 486 
All numbers on the screen should be readable. The size of the letters in a couple of watch faces was 487 
too small to read. It is essential to keep it simple. Too many things on the screen and everything 488 
becomes unorganized and not fun to use' (P3) (see figure 7). 489 



 

 

 Figure 7 Watch face participant 2 and 3 490 
 491 

To answer the second research question ‘What is the effect of a customizable weara- 492 
ble interface, and does this impact the user’s engagement with their health data?’ the par- 493 
ticipants were asked the following question. If they could personalize their watch face, 494 
would they use their wearable more often? Four out of five participants agree on this; if 495 
they can adjust or create their background, they will use the wearable more often.  'If I do 496 
not like the watch face, I will not be using the Fitbit that often. So, I think it is very important that 497 
you have a background which you like. If you want it yourself and you feel comfortable with it, you 498 
will use it more often. This makes it easier to wear and not to forget it '(P1). 'I already use it a lot. 499 
I work-out multiple times a week and walk a lot. So, I am not sure how I would start to use it more, 500 
but I agree that if you can personalize your watch face, you will use it more often'(P2).  'Yes, 501 
because it will become more interesting to look at it. The more you can modify it to your liking, the 502 
more you will use it' (P3). 'I think I would use my watch face more often if I can personalize it 503 
more. Make it more my own with colors and insert the icons/functions which I only need. And 504 
remove all the unnecessary stuff' (P4).  505 

 506 
Only one participant does not agree with the statement. 'I do not think so. For me, a 507 

watch is a watch, so I am using it specifically for the time and sometimes to see how much steps I 508 
have taken on a day. But this feature is already available on my watch face' (P5). 509 

 510 
3.2.3. Did participants walk more after being able to customize their watch faces? 511 

 Participants took, on average, 5503 (SD=1110) daily steps in the first week and 4545 512 
(SD=764) daily steps in the second week of the study (i.e., while using the pre-default 513 
watch face from Fitbit). This increased to an average of 5981 (SD=1526) daily steps after 514 
changing their watch faces, which is an increase of 19%. However, when looking at the 515 
weekly number of steps, there seems to be variability. For example, in the third week, 516 
participants took on average 5022 (SD=3926) daily steps, comparing to the fourth week, 517 
where the participant took 7690 (SD=2742) daily steps.  518 

 519 
The participants with the most considerable variety of steps are participant 2 with 520 

32% more active and participant 4 with 36%, compared to the first two weeks (see table 521 
9). 522 



 

 

 523 

Table 9 Average amount of steps 524 
  525 



 

 

3.2.4. Results from TWEETS 526 
Next, the TWEETS questionnaire was analyzed to understand how participants’ en- 527 

gagements with their activity trackers changed. The results are divided into three catego- 528 
ries; the behavior aspect (Q1, Q2 and Q3), the cognitive engagement (Q4, Q5 and Q6) and 529 
the affective engagement (Q7, Q8 and Q9) (see table 10). 530 

Table 10 Results TWEET 531 
 532 
Analyzing the TWEET questions, we can see that the participants score on average 533 

higher on all the TWEET questions when they have personalized their watch face than the 534 
first two weeks where they used the default watch face. 535 

 536 
When asked if the current watch face of the Fitbit Versa 2 satisfies. There was an 537 

increase of 38%. This means that the participant finds a personalized watch face more 538 
satisfying than a default watch face. Next to this, the participant enjoys using a Fitbit with 539 
a personalized watch face, with an increase of 26%, more than a default watch face. When 540 
asked if the participants enjoy seeing the progress, they make with a personalized watch 541 
face, there was an increase of 23% compared to a default watch face.  542 

 543 



 

 

The least amount of increase is when the participant where asked if the Fitbit is easy 544 
to use. There was an increase of 8% when the participants used a personalized watch face, 545 
compared to the first two weeks, where they used the default watch face. 546 

  547 



 

 

4. Discussion 548 
I now discuss the results in terms of my two research questions. 549 

RQ1: What are the challenges and choices the users face when choosing a particular 550 
watch face (Fitbit)? 551 

To answer this research question, I conducted a qualitative survey study with 93 552 
owners of Fitbits and asked them several questions regarding the challenges and choices 553 
when choosing a wearable watch faces. 554 

First, I found that more than two-thirds of our participants had been using the same 555 
watch face for at least three months. More than half mentioned being happy with their 556 
current watch face. This means that when users find the right personalized watch face, 557 
there are chances that they might use it for an extended period. With that in mind, it is 558 
important to understand what makes an ideal watch face. First, participants found it es- 559 
sential that their watch face displayed a range of different metrics related to their physical 560 
activity, as mentioned by more than one-third of participants. This was mostly for self- 561 
monitoring and having an awareness of one’s physical activity, such as seeing how many 562 
steps one had taken; or gaining awareness towards how far away one was from reaching 563 
one’s goal.  564 

Another essential aspect was how a watch face was stylized. Participants frequently 565 
mentioned being proud and happy to have specific, personally significant visualizations 566 
as the background of their watch faces. Participants also found it essential that their watch 567 
offered them the possibility of choosing and transitioning between different watch face 568 
metrics. These insights resemble findings from previous work. Kang et al. (Kang et al., 569 
2017), for example, suggest that a high level of customization of the smartwatch usually 570 
attracts individuals to project their personality, values, and preferences onto a product.  571 

Therefore, the designers need to know that when they design a certain watch or 572 
watch face, there needs to be an ability to customize choosing and transitioning between 573 
different watch face metrics. As I mentioned above, these are the main challenges the users 574 
face when choosing a particular watch face. However, when the participant obtained a 575 
watch face that they are satisfied with, the results are showing that they will use it for an 576 
extended period. 577 

It is also essential that developers consider what the participant likes the least about 578 
a watch face. Most participants in my study noted that the numbers and the font size on 579 
the watch face are too small, the metrics were not shown, or there is no ability to select 580 
their stats like the number of steps the participants have walked. This result ties well with 581 
previous studies wherein Clawson et al. suggested that people abandon their trackers be- 582 
cause of the limited options for customizing their watch interface. Providing individuals 583 
with a higher number of customizations features to tailor their wearables could increase 584 
people's engagement and behavioral responses towards the customized product (Harri- 585 
son et al., 2015; Meyer et al., 2015).  586 

Another interesting finding of this study is the wearable's social role. All the partici- 587 
pants were asked: "How important is it for you that other people see your watch face?" 588 
The results have shown that most participants did not find it essential that others viewed 589 
their watch face. Besides this, participants also did not seem to care what others thought 590 
of their watch faces. Overall, these findings are in accordance with Chuah et al., where 591 
they indicated that consumers who perceive smartwatches as a technological attribute had 592 
a higher level of usefulness (rather than visibility) to them. In contrast, respondents who 593 
perceive smartwatches as a fashion accessory identify visibility as more valuable (rather 594 
than usefulness) (Chuah et al., 2016). Alternatively, it could simply mean that in my 595 



 

 

research, most of the participants saw the watch face as a technological attribute with a 596 
high level of usefulness rather than a fashion accessory and therefore did not care about 597 
the visibility aspect.  598 

RQ2: What is the effect of a customizable wearable interface, and does this impact us- 599 
ers' engagement with their health data? 600 

To identify the effect of a customizable wearable interface and if this impacts user’s 601 
engagement with their health data, I conducted a qualitative and quantitative study with 602 
5 participants to answer this research question.  603 

In this second complementary study, participants received during a period of six 604 
weeks a TWEETS questionnaire with nine questions, where I measured participants be- 605 
havior, cognitive engagement, and affective engagement. From these TWEETS question- 606 
naire results, the main finding that I found is that behavior, cognition, and affect have 607 
increased after the participants started using the personalized watch face. A possible rea- 608 
son for this is that the participants used a standard watch face in the first two weeks. After 609 
that, the participants were allowed to adjust their watch face to their personal preferences, 610 
which lead to increased behavior, cognition, and affect behavior.  611 

Compared with the first study, I also saw in the second study that if the participants 612 
choose a particular watch face they like, their engagement seems likely to increase. There- 613 
fore, designers must create various options for watch faces from which the participants 614 
can choose. Offering various options for watch faces is important because people's tastes 615 
differ, and by offering a wide variety of quantities, everyone has something that he or she 616 
likes. The results lead to a similar conclusion where Kang et al. (Kang et al., 2017) suggest 617 
that a high level of cosmetic customization capability encourages user engagement with a 618 
wearable health tracker via an enhanced sense of identity. In contrast, zero cosmetic cus- 619 
tomization capability discourages user engagement with a tracker via a lowered sense of 620 
identity. 621 

Today's behavior-change technologies, in our case a watch face, rely fundamentally 622 
on the principle of self-monitoring. The idea that monitoring our behaviors makes us more 623 
likely to engage with behavior change, such as walking the extra steps, reducing energy 624 
consumption, or other changes. However, research has frequently revealed that individ- 625 
uals quickly fall into their old manners once self-monitoring stops (Gouveia et al., 2015).  626 

I have tried to research self-monitoring and what the participants find important 627 
about customization for supporting engagement. My research's main findings show that 628 
the participants mentioned that a customized watch face, where the icons are visible and 629 
where the metrics are visible (number of steps, time and date) are essential for self-moni- 630 
toring. When this is not present, the participants will discard their watch. Therefore, de- 631 
signers need to think about the self-monitoring aspect, how to change this when designing 632 
a particular watch or watch face. Otherwise, the watch's owners will discard their watch, 633 
like Kang et al. mentioned in their study, approximately one-third of users stop wearing 634 
their tracker within six months (Kang et al., 2017). 635 

Another aspect I have tried to research is the physical activity level of the partici- 636 
pants. If I look at the participants' physical activity, participants did not increase their 637 
physical activity levels. Overall, only two participants increased their level of physical 638 
activity. The remaining participants either had fluctuations in their activity levels or even 639 
seemed to decrease their physical activity.  640 



 

 

The most interesting thing I have found is that the participants' engagement seemed 641 
to increase when I analyzed the TWEETS questionnaire. Still, there is no increasement 642 
noticeable when I look at the participants' physical activity.  643 

A possible explanation could be that this study took place during the COVID-lock- 644 
down, which means the participants were limited in their daily activities, which can cor- 645 
respond to no increase in their physical activity levels. However, the participants could 646 
still use their watch and felt engaged with their watch face.  647 
 648 
Limitations:  649 

There are several limitations in this study that should be acknowledged. The first 650 
limitation of this study regards the process. This research was conducted by only one 651 
researcher, which means that the coding and analyzing procedure can be biased as the 652 
results depend on only one person's assessment. The implementation of more than one 653 
researcher and the charge of inter-rater reliability can avoid this in future research.  654 

The second limitation of the second part of the study is the relatively small sample 655 
size. According to Jeremy et al., a sample size of a minimum of 20 is needed to have a 656 
reliability study and 80 for validity study (Cano et al., 2012). Therefore, in the future, a 657 
bigger sample size is needed to have reliability and validity study.  658 

The third limitation of this study is that the participants wore the Fitbit for six weeks. 659 
In the introduction I have mentioned that over a third of owners discard their commer- 660 
cially available wearable trackers within three months of use. Future research is recom- 661 
mended to track the participants for a more extended period (e.g., longer than three 662 
months).  663 

The last limitation of this study is the initial appearance of COVID-19 during the 664 
period of this study. The COVID-19 pandemic may elicit unhealthy changes in movement 665 
behavior. Lower physical activity, higher and more prolonged sedentary behavior are the 666 
main features of the behavioral changes. Some participants had tested positive for the 667 
COVID-19, which influenced this study's results. Therefore, further studies with a higher 668 
number of participants are needed. 669 
 670 
5. Conclusions 671 

In this paper, I have investigated the effect of a customizable wearable interface and 672 
if this impacts users' engagement with their health data. My findings point out that if the 673 
users find the right personalized watch face, they will use the watch for an extended pe- 674 
riod of time. But if the users cannot find a right watch face, they are not satisfied, which 675 
can lead to discarding the watch, like Kang et al. concluded in their research (Kang et al., 676 
2017). Therefore, the designers' job is to know what attracts individuals and project their 677 
personality, values, and preferences onto a watch face.  678 

In my study I also found that while engagement with the watch face increased, phys- 679 
ical activity of the participants did not. The participants in this study are more engaged 680 
with their watch and watch face, but not necessarily with the health data displayed on 681 
them. I cannot make strong claims with such a small sample size. Future studies with a 682 
bigger sample size and long-term engagement with the watch face are needed. 683 

 684 

 685 
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Appendix B 767 

 768 

Wearable Interface 

 

• What is your current watch face? 

• For how long have you been using this watch face? 

• Did you create it by yourself or did you select it somewhere? 

• What do you think about the basic background of Fitbit? 

• Can you tell us three different things you like about this watch face?  

• Do you think it matches you as a person? 

• Can you describe one cherished memory that you have of this watch face (a memorable story)? 

 

• How important is the watch face for you (on a scale 1 to 10)? 

• Do you customize your watch face (clock watch face)?  

- If yes, how often have you customized your interface in the past 3 months?  

- If no, why not? 

• If you could create any watch face, how would it look like? Can you describe it to us? don’t let any 

technical restrictions hinter your creativity (think about: colors, pictures/photos, moving avatar)? 

• Do you miss features about the customization of your smartwatch?  

- If yes, which one? What would you like to see? 

• As a part of this research, you are allowed to change your watch face. What do you like the most 

about this watch face? 

• What do you like the least? 

• Do you think that you would use your smartwatch more often if there would be more possibilities to 

personalize the watch face? And why would that be? 

 

• Do you show your watch to others? 

• Do you think other people notice your watch face? How does that make you feel?  

• How important is it for you that other people see your watch face? 

• Does the opinion of other people about your smartwatch interface matter? 

- If yes, why? 

- If no, why not? 

 

Conclusion Introduce end Tell the person that all questions are answered, you start with the last part of the interview and repeat their 

answers and tell them again that the information will be anonymous.  

Last additions Ask if the person has anything to add to these questions and answers. 

Experiences Ask about how they feel about and how they experienced this interview.  

Thank the 

person 

Thank the person for their answers and the opportunity to interview them. 


