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Abstract 
A large number of activity tracking devices have recently dominated the fitness world. These 
devices typically track different forms of activities, and are argued to encourage more active 
lifestyles. The devices encourage and incentivize change in behavior through mechanisms 
including personal goals, gratifying representations and social features. However, both current 
research and anecdotal evidence about the real impacts of these devices point to mixed 
outcomes. Many users enjoy positive experiences, while others are reported to have abandoned 
these devices without generating lasting value for themselves. Through a qualitative study of 29 
users of Fitbit activity tracking devices, we explore how different types of pre-existing motivation 
shaped people's perception and adoption of the device. Building from the affordance perspective, 
our findings suggest that users’ pre-existing motivations, derived from unique life priorities, 
personal situations and personalities, may interact with different aspects of the tool, and result 
in disparate outcomes. Two primary conclusions of this research are: 1) The motivational features 
of activity tracking devices may only complement already existing motivations of the users, but 
do not create incentive for more physical activities on their own. 2) The value of informational 
affordances of activity trackers diminishes over time for most users (except the Quantified 
Selfers), and without motivational affordances, informational affordances do not sustain long-
term use of the device.  
 
Keywords: Activity tracking devices, wearable technology, persuasive devices, personal 
informatics, personal motivation, and technology affordance 

1. Introduction  
In a technological environment characterized by the ubiquity of mobile devices and wearable 
electronics, use of activity tracking devices has gained rapid momentum as more curious users 
acquire them to monitor and record their health-related activities. Market analysts suggest that 
unit sales of these devices grew dramatically over the past few years (IDC, 2015). In 2014 alone, 
90 million devices were sold, and demand is expected to remain strong, and predictions indicate 
that market volume for smart wearables will grow from $2 billion in 2014 to $41 billion by 2020, 
an annual growth rate of 65% (Bajarin, 2015). In the US, Fitbit is considered the dominant player, 
accounting for 67% of sales for the period (Statista, 2016). 
 
Emerging health and fitness tracking technologies such as Fitbit, Jawbone, Nike+ FuelBand or 
Samsung Gear Fit offer much promise for improving health and fitness practices (Evenson, Goto, 
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& Furberg, 2015). These devices do not offer identical functionalities, but common features allow 
users to track and monitor fitness-related metrics, such as distance walked and calories burned 
(Nelson, Verhagen, & Noordzij, 2016). They also provide means to gamify activities, work towards 
personal goals and interact with other users through social features.  It is important to note that 
the terms ‘activity tracking’ and ‘fitness tracking device’ are now primarily used to refer to 
dedicated electronic monitoring devices, that can be synced (in most cases wirelessly) to transmit 
activity/fitness data to the user’s computer, smartphone, and to a server.  Unlike smartphone-
embedded functionality, or applications, activity-tracking devices are mostly wearable and 
primarily serve a fitness monitoring purpose. 
 
Activity tracking devices are argued to provide greater awareness about one’s activity, and 
motivate engagement in specific healthy behaviors (Naslund, Aschbrenner, Barre, & Bartels, 2015; 
Randriambelonoro, Chen, Geissbuhler, & Pu, 2015). They have the potential to support health 
self-management by tracking, storing, compiling and providing feedback about an individual’s 
engagement in movement activities (Fausset et al., 2013; Hermsen, Frost, Renes, & Kerkhof, 
2016). Users have ready access to comprehensive data, which provides them with more insight 
into how their body performs and reacts to certain habits on a daily basis (Mcfedries, 2013). The 
primary benefits of these technologies can be interpreted as bringing physical activity to the 
forefront of users’ attention, making health-monitoring part of one’s lifestyle (Bajarin, 2015). 
 
However, despite the passion around the use and benefits of these devices, anecdotal evidence 
and recent studies indicate that users may stop using their device once they have gained sufficient 
information about their routine activities (e.g., Cotgreave, 2015; Epstein et al., 2016; Lazar, 
Koehler, Tanenbaum, & Nguyen, 2015). The popularity and rising sales of these devices mask 
evidence of rising levels of user abandonment, and increasing concern about tracking devices’ 
failure to inspire sustained user engagement (Clawson, Pater, Miller, Mynatt, & Mamykina, 2015; 
Gouveia, Barros, & Karapanos, 2014). Even though many may buy these devices, users' 
acceptance, adoption and sustained engagement are still considered uncertain (Motti & Caine, 
2014). These issues have raised doubt about the reported numbers of active users of these 
devices (Goode, 2015).   
 
There is particular interest among researchers regarding the role of activity tracking devices in 
encouraging health-awareness and behavior change. To date, investigations have focused on use 
and behavior change (Munson & Consolvo, 2012) or on generating design requirements and 
recommendations (Meyer, Fortmann, Wasmann, & Heuten, 2015). While research conducted in 
academic and experimental settings offers new perspectives on the requirements and 
recommendations for trackers (Consolvo, Everitt, Smith, & Landay, 2006; Meyer et al., 2015), it 
may not provide adequate insight into the uses of these devices by actual users “in the wild” 
contexts, and outside of experimental settings (Harrison, Marshall, Bianchi-Berthouze, & Bird, 
2015). Such studies would better reveal how users’ perceptions and adoption behaviors evolve 
over time (Fritz, Huang, Murphy, & Zimmermann, 2014; Rooksby, Rost, Morrison, & Chalmers, 
2014). 
 
Research on activity tracking devices and their impacts is in its developing stages. To address the 
gap in understanding of actual uses and impact, this study pursues the following questions in a 
naturalistic setting: 

• Why do users perceive and use activity-tracking devices in different ways? 



• Why do some users abandon their devices while others continue to use them in the long 
term? 

• What are the possible differences between those users who may benefit from the use of 
the device and those who may abandon it? 

 
In the context of wearable health-tracking devices, several studies have demonstrated how the 
technology interacts with users' pre-existing motivation and aspirations; and how it influences 
their behavior and long-term use (Fritz et al., 2014).  In this paper, we draw on the concept of 
technology affordance to accommodate the sociotechnical nature of technology use, and to 
describe how differing individuals’ motivations and preferences may shape the effects of the 
device. Analysis is specifically concerned with the dynamic interaction between the different sets 
of affordances that devices invite, and users’ unique motivations and perceptions. 

2. Related Work 

2.1 Personal Informatics for activity tracking 

Interactions with technologies that keep track of, and reflect one’s behavior can arise from a 
variety of behavioral nudges (Munson, 2012). In recent years, the possibility of keeping records 
of daily activities, exercises, vital parameters, disease symptoms, nutrition and much more has 
increased remarkably. This has been driven by the advent of ubiquitous personal information 
technologies, decreasing sensor sizes, and increasingly seamless Internet connections. An ever-
growing community of users has consequently become attracted to the idea of garnering 
knowledge about themselves, by quantifying and analyzing self-related data (Gimpel, Nißen, & 
Görlitz, 2013; Rapp & Cena, 2016). 
 
A class of systems, personal informatics, has emerged, encompassing the above types of 
information flow. Personal informatics is best defined as a set of systems that enable people to 
“collect personally relevant information for the purpose of self-reflection and gaining self-
knowledge” (Li, Dey, & Forlizzi, 2010, p. 558). Self-knowledge arising from the use of these 
systems, may in turn promote positive behaviors, such as fostering insight, increasing self-control, 
and other positive effects (Li, Froehlich, Larsen, Grevet, & Ramirez, 2013; Rooksby et al., 2014). 
Use of personal informatics is considered to be a prominent strategy in the health and wellness 
context, for instance providing users with personal history and the tools for review or analysis of 
physical states (e.g., blood glucose level), psychological states (e.g., mood), physical behaviors 
(e.g., physical movements), and habits (e.g., food intake and sleep).  
 
In addition to a more effective representation of personal data, personal informatics systems 
often offer motivational constructs that are argued to create intrinsic and extrinsic motivations, 
helping to reach a particular goal through reminders and gamification (Wendel, 2013; Zhao, 
Etemad, & Arya, 2016). Intrinsic motivation refers to performing an activity for its own sake and 
the pleasure and satisfaction derived from participation (Deci, 1971, p. 60). This type of 
motivation has been recognized as a critical factor in motivating continuous exercise (Brawley & 
Vallerand, 1984; Wankel, 1993). On the other hand, extrinsic motivation refers to the tendency 
to perform activities for known external rewards, whether tangible (e.g., winning medals, 
rewards) or psychological (e.g., praise) in nature (Karageorghis & Terry, 2011).  
 



2.2 Activity tracking devices 

Wearable activity-tracking devices are a subset of consumer personal informatics systems, which 
often include tracking information related to health and fitness (Choe, 2014; Shih, Han, Poole, 
Rosson, & Carroll, 2015). They typically employ an accelerometer to continuously calculate user 
movements such as general activity, steps, calories burned, heart rate, and sleep (Evenson et al., 
2015). An important feature of wearable activity trackers is the automatic data collection and 
exchange between the device and an Internet-based server (Kim, 2014).  
 
Health and activity tracking technologies enable users to monitor their personal information and 
activities, such as sleep and physical activity, and to achieve personal health-related goals (Fritz 
et al., 2014; Gimpel et al., 2013; Paton, Margaret, Fernandez-Luque, & Lau, 2012; Swan, 2009). By 
lessening the effort involved in tracking activities and by offering real-time data, these devices 
allow users to manage their overall health more effectively (Lyons, Lewis, Mayrsohn, & Rowland, 
2014; Montgomery-Downs, Insana, & Bond, 2012). Users have full access to their data, 
understanding better how their bodies react to certain habits on a daily basis (Ploderer, 
Reitberger, Oinas-Kukkonen, & van Gemert-Pijnen, 2014; Wu, Sum, & Nathan-Roberts, 2016). 
 
In spite of their valued perception of this information, people continue to have difficulty in 
tracking and gaining insights from their personal data (Choe, Lee, Lee, Pratt, & Kientz, 2014). 
Recent studies indicate that many such devices fail to deliver health benefits in the long term 
(Ledger & McCaffrey, 2014; Shih et al., 2015). Ledger and McCaffrey (2014) report that a third of 
users abandon their device within the first six months, and that not only had this short-term use 
been unlikely to have introduced a sustainably active and healthy lifestyle, but data from activity 
trackers may have failed to inspire many users to be active at all. Lazar et al. (2015) observe that 
many users of smart health technologies abandon their devices without gaining long term 
benefits, because among other reasons, their devices did not match up to users’ self-perceptions. 
Further, research makes it clear that the information provided is not sufficiently motivational, and 
that users need additional motivators like coaching, social networking, games, or rewards to 
adopt sustainable healthy behaviors (Cheon, Jarrahi, & Su 2016; Waltz, 2012). 
 
A number of empirical studies to date have investigated the use of activity-tracking devices (e.g., 
Dannecker, Sazonova, Melanson, Sazonov, & Browning, 2013; Fulk et al., 2014). In particular, 
researchers address the question of the accuracy (Diaz et al., 2015; Yang, Shin, Newman, & 
Ackerman, 2015), reliability (Evenson et al., 2015; Kooiman et al., 2015), and validity (Adam Noah, 
Spierer, Gu, & Bronner, 2013; Ferguson, Rowlands, Olds, & Maher, 2015) of commercially 
available activity tracking devices. However, these studies are mostly experiential, and may not 
fully capture the unfolding social reality and the complex ways in which behaviors are shaped over 
an extended period of time, in natural settings. 
 
Several studies in the past three years, have adopted field study methods, focused on the uses of 
activity tracking devices by actual users (e.g., Fritz et al., 2014; Harrison, Marshall, Berthouze, & 
Bird, 2014; Rooksby et al., 2014). To our knowledge, however, there are very few research studies 
examining the use of tracking devices over longer periods of time. For example, Rooksby et al. 
(2014) incorporate current users of personal tracking technologies and consider how personal 
motivations could affect their use and adoption, but do not take into account abandoners, 
motivational barriers or reasons for disengagement. Likewise, Fritz et al. (2014), who studied the 
use of tracking devices over longer periods of time, do not include those who had stopped tracking 
within three months. More recent studies (e.g., Clawson et al., 2015; Epstein et al., 2016; Lazar et 



al., 2015) draw attention to the reasons why people may stop using activity trackers. However, 
this set of studies again do not provide a comparison between abandoners and current (long-
term) users. Therefore, the differences between long-term and short-term users are not fully 
problematized in this body of work, and it is clearly crucial to investigate some of the dimensions 
along which these groups differ, and why some device users are motivated to continue using the 
device while others give it up (Wendel, 2013).  
 
The present study focuses on the differences between and among these groups. The research 
reported here explores the factors motivating the use of activity-tracking devices, and specifically 
seeks to shed light on how prior motivations of different users may or may not interplay with the 
affordances of the device. 

2.3 Fitbit Fitness trackers 

Fitbit devices used in this study employ a three-dimensional accelerometer to sense user 
movement. The focus is on steps taken, and in combination with other user data, the device 
calculates basic measures such as distance walked, calories burned, floors climbed, and duration 
and intensity of activity. Fitbit tracking devices continuously synchronize information wirelessly 
with users’ computers and smartphones. That information can then be viewed on the Fitbit 
mobile app, Fitbit website, or the device itself. The website also allows users to log their diet, 
weight, blood pressure, heart rate, and glucose levels, and track these over time. Most 
importantly, it enables users to set personal goals and work towards them. Fitbit devices reinforce 
goal achievement by offering gratifying representations of various badges and signs, presented at 
certain activity target levels. Users’ ability to connect with other Fitbit device users, compare 
activity levels and compete within this community is a feature that differentiates this technology 
from older activity trackers (e.g., pedometers).  
 
The early generation model ‘One’ is small, clips onto clothing and acts as a pedometer. The later 
‘Flex’ model incorporates LED-lit data panels onto black, grey or colored elastomer wristbands, 
displaying numerous extrinsic affordances, such as date, time, timer, messaging and phone call 
ID.  
 
The Fitbit technology provides further extrinsic features to motivate people to become more 
active, such as goal-setting, rewards, sharing, comparing and competing over activity data with 
contacts. These provide an ideal opportunity to understand users’ motivation to act, and to 
observe how the device’s extrinsic motivations affect users’ intrinsic motivation. These extrinsic 
capabilities and affordances include: goal-setting: the device’s default settings allocate users with 
a 10,000-step goal and a 30-minute activity period, with progress display, and a vibration alert 
when a goal is reached; rewards: the ‘One’ model, displays a virtual flower that ‘grows’ to indicate 
a user’s recent activity level and badges for achieving goals or step count milestones, ‘Flex’ issues 
vibrating and flashing LED light alerts; social sharing and competing: Fitbit’s user website enables 
social motivation by allowing user groups to compare and compete on displays of data 
achievements; and connects users to their existing social network sites such as Twitter and 
Facebook. The ‘Flex’ device allows many of these features in real time. 

2.4 Theoretical framework: Affordance perspective 

Gibson (1977) suggested that when interacting with their environment, animals and people do 
not perceive an object independently of its uses, and dubbed this the perception of a utility’s 
‘affordance’. In his formulation, Gibson makes an interesting distinction between the materiality 



of an artifact and the affordance of an artifact. Material properties refer to features of a 
technology, such as its distinctive physical shape (e.g., color) and digital features (e.g., data 
collection mechanisms) that are identical resources and constraints encountered by every user. 
These properties of a technology’s materiality transcend particularities of space, time, and 
context, while affordances are more transitory and emerge from users’ engagement with the 
technology within their unique contexts. Therefore, affordances reflect “what that feature offers 
the user, what it provides or furnishes” (Hartson, 2003, p. 316).  
 
Affordances are driven by material design of the object, but are not fully determined by it. 
Essential material properties of technologies invite or constrain certain uses, but these, in 
combination with the interpretations of those who employ them, shape the role of technologies 
in social practices (Nelson, Jarrahi, & Thomson, 2017).  
 
The affordance perspective seeks to find a middle ground between technological and social 
determinism. Because of the material design, the possibilities for use of the same technology are 
not infinite, and different technologies possess different affordances “which constrain the ways 
in which they can “possibly be written or read” (Hutchby, 2001, p. 447). It follows that one 
element of a technology’s affordances, its ‘material properties’ (Leonardi, 2010), creates real 
constraints on, and possibilities for the functionality that the technology offers to its users. 
Hutchby (2001, p. 29) calls this the device’s ‘conditions of possibility’. However, materiality of 
technology should not be regarded as the sole determinant of technological affordances, or how 
technologies are used. People’s perceptions of a technology are equally important in determining 
how they are used. These perceptions derive from their personal goals, values, assumptions and 
knowledge (Orlikowski & Gash, 1994). 
 
The meanings that people assign to the same technology originate from their subjective ideas of 
what it is good for. Even though technologies and their features may be the same across users, 
perceptions of affordance will not be. Affordances are social constructs experienced in unique 
ways, and depend on a given social actor’s situation and context-specific interpretation of that 
object. Use of the same technology by different actors can result in multiple outcomes for 
different groups of users, and a technology’s affordance for a given individual refers to what its 
material properties may actually achieve in practice for him or her (Markus & Silver, 2008). 
Affordances of activity trackers are therefore not prescribed, but individually constructed on the 
basis of users’ differing perceptions and motivations.  
 
Affordances can “be designed into the artefact” (Hutchby, 2001, p. 449) and can embody both 
physical and digital material design (Leonardi, 2012). More specifically, the design of Fitbit 
trackers (like the internal logic of almost all dedicated electronic monitoring devices) features two 
interrelated sets of properties: informational and motivational (Gouveia et al., 2014; Jarrahi, 
2015). Fitbit devices automatically register several forms of physical activities and present these 
sets of information via various methods (e.g., immediate feedback on the device). These 
informational features have consequences for how users encounter, use, and interpret their 
personal information. In addition, these devices feature motivational properties and mechanisms 
that enable setting and reinforcing personal goals for physical activities, as well as providing a 
ground for competing with social contacts on the Fitbit platform. These features enable users to 
arrive at different uses and values, and open the possibility of deriving both informational and 
motivational affordances. However, the material features do not automatically translate into 
informational and motivational affordances for all users. The affordance perspective helps explain 



the real and divergent consequences of these features of activity tracking devices for different 
individuals; and how variety and unpredictability of sense-making and personal adoption result in 
dissimilar results.  

3. Methods 

The primary empirical basis of this research includes semi-structured interviews with 29 faculty 
and staff volunteers (10 males and 19 females) at an academic department in a large American 
university. Participant selection was based on an open call and focused on individuals who were 
willing to share their experiences and views on the subject. All participants adopted clip-on or 
wrist-wearable activity Fitbit tracking devices of their own volition, and used them for between 2 
weeks and 35 months. According to Consolvo et al. (2008), the tipping point between short-term 
and long-term use for many users is 3 months during which they may stop using fitness systems. 
Our sample primarily included people who had used their device beyond 3 months, which can be 
considered a long-term use. Although our sampling revolved around long-term users of Fitbit 
(mean use: 412 days), we also included those individuals who abandoned their device within few 
months to account for a broader range of perspectives about the potential affordances of the 
device (or lack thereof). These include immediate rejections, frustration and distaste for wearing 
the device.   
 
This study’s participant sample may represent a higher level of education and potentially a higher 
level of technological literacy than a normal user population, but it is assumed that they hold a 
similar range of views about the use and affordances of activity trackers. Participants also 
represent a wide socioeconomic, age and racial cross-section of the region's adult working 
population. Overall, the sample embraces a diversity of users’ perspectives about the benefits of 
activity trackers, including the six participants who had stopped using the device by time of their 
interview.  
 
The first and third authors performed in-person interviews for 45 to 65 minutes. The interview 
protocol included questions about: (1) their primary motivations for adopting their Fitbit device, 
(2) the general ways participants used the device, (3) the types of information they obtained from 
the device and how they made sense of it, and (4) potential changes in their behavior or self-
perception because of using the device. Interviews were audiotaped and transcribed verbatim. 
Afterwards, and with participants’ consent, the raw data generated by the devices of 23 
participants (step count, time/date, activity intensity and total days’ use) was downloaded using 
the Fitbit API (https://dev.fitbit.com).  
 
Participants were allocated into user behavior groupings by inductive qualitative data analysis of 
their interview transcripts. This inductive analysis was partly guided by the affordance theory. The 
initial analysis of the interview transcripts used open coding (Glaser, 1978) based on common 
personal motivations, situations or attitudes, which resulted in categories of users who share the 
same perspective towards the use and affordances of Fitbit trackers (See Table 1). Successive 
rounds of interview analysis helped identification of relevant statements in the interviews and 
enabled comparison through meaning condensation. Analysis also focused on the inter-
dependencies among features of the device, differences in individuals’ characteristics, and the 
differing affordances they derived.  
 
Quantitative data from participants within each group was aggregated, and used to verify and 
corroborate with information collected through interviews regarding activity levels. The mean 



number of steps for each group was calculated using linear regression calculations. Other data 
includes the means of each user’s daily active minutes, and their usage rate (proportion of time 
the device was actually worn to ownership timespan). 

4. Findings 

The Affordance perspective specifically brings to the fore the perceptions of social actors going 
about their activities and the ways that tools at their disposal enable them to achieve personal 
activities and goals. Therefore, the groups discussed here were not primarily identified based on 
a baseline of activities (in their log data), but on the ways that users perceive and react to the 
informational and motivational features of the device. These groups viewed their Fitbit tracker 
differently based on a variety of reasons, such as their perception about their own activity, their 
personal data and the utility of the device in relation to their pre-existing motivation. Quantitative 
log data is used to further illuminate these groupings and some of their characteristics, and to 
verify users’ self-perceptions particularly about their own activity levels.   
 
Analysis and comparison of participants and their behaviors point to two important dimensions 
that can potentially influence how these users perceive their Fitbit devices and put them to use. 
The first concerns whether the user considered himself or herself to be active. The second 
dimension is whether the user had the pre-existing motivation or intention to be more active or 
to maintain his/her satisfactory activity level.  
 
Five groupings emerged from the analysis, discernible by individuals’ activity levels, pre-existing 
exercise motivation, and, as in the case of Quantified Selfers, their attitude towards their personal 
data (See Table 1).  
 

Groups Description Adoption behavior 
and consequences 

Possible explanations  

Curious 
Immobiles  
 
Participants:  
P8, P13, P14, 
P18, P20, P21 
and P26 

Not physically active; lack 
pre-existing motivation to 
be more active. 

• Greater awareness 
about activities. 

• Minimal use of the 
device, particularly 
its motivational 
features. 

• Abandonment 
after short-term 
use (+/- 3 months).  

• Novelty of the device wearing off. 
• Redundancy of information provided by 

the device about daily routines. 
• Different set of life priorities that may 

negatively impact physical activities. 
• • Avoidance of associated 

compulsiveness with device use. 

Aspiring  
Starters  
 
Participants:  
P1, P11, P12, 
P15, P25, and 
P28 

Not physically active, but 
motivated to be more 
active. 

• Greater awareness 
about activities. 

• Motivational 
benefits. 

• Minor changes in 
behavior over 
time. 

• Matches with existing motivation to be 
more active. 

• Importance of: 
· Social contact 
· Gratifications 
· Sense of accountability (affirmation 

of effort) 
· Goal achievement 

Motivation 
Seekers 
 

Physically active, want to 
maintain or to increase 
activity level. 

• Greater awareness 
about activities. 

• Matches with existing motivation to be 
more active or maintain activity level. 

• Importance of: 



Participants:  
P2, P4, P6, 
P10,  P19, P22, 
and P23   

• Motivational 
benefits: 
· Maintenance of 

activity level 
· Minor changes 

in behavior over 
time 

· Social competition 
· Goal achievement 
· Routinization (use of device becomes 

part of daily routine; user attachment)   
• Value statement about one’s 

commitment to a healthy lifestyle. 

Quantified 
Selfers 
 
Participants:  
P5, P9, P16, and 
P24 

Want to consistently 
generate a targeted set of 
information about 
oneself. 

• Greater awareness 
about activities. 

• Device used for 
data collection and 
analysis 

• Persistent use over 
time. 

• Self-awareness (cognizance of own 
progress)  

• Self-quantification (desire to measure 
and record one’s own physical activities)  

Persistent 
roamers 
 
Participants:  
P3, P7, P17, 
P27, and P29   

Already physically active, 
and satisfied with activity 
level; some clear 
motivation structures 
(e.g., gym routines, and 
habitual run routes). 

• Greater awareness 
about activities. 

• Device used for 
secondary 
purposes, but still 
considered. 
marginally useful   

• Some have already 
stopped using 
device or will not 
replace if 
broken/lost. 

• Novelty of the device wearing off. 
• Redundancy of information provided by 

the device about exercise, gym and 
other routines. 

• Device inadequate to account for some 
gym and sport activities, especially 
upper body movement. 

• Avoidance of associated compulsiveness 
with device use. 

Table1. Five groups of users identified, based on their activity level and their pre-existing 
motivations 
 
Table 2 below displays a summary of some of the data metrics collected from 23 of the 29 
participants. Log data from the remaining participants could not be collected for reasons such as 
deletion of Fitbit online accounts or user privacy concerns. By their nature, tracking devices are 
lose-able, breakable, easily neglected or forgotten, and have restricted capabilities. Their human 
users are just as fallible. They have idiosyncratic attitudes towards their device and its capacity to 
monitor their every movement, and vary in their predisposition towards engaging in recordable 
exercise, or their notions about exercise itself. These factors combine to limit the validity of the 
recorded data we were able to collect.  
 
With these provisos, we have extrapolated from the data that we captured from the majority 
(75%) of the study group, to infer broad tendencies pertinent to our own observations of user 
behavior.  Linear regression models were used to calculate the mean registered steps. Log records 
provide data on users’ daily active minutes and therefore their number of days used. This data 
was grouped and averaged within group. The device usage rate is the mean number of days over 
mean total ownership period. Descriptive statistics were expressed as means ± SD or percentages.  
 
 
 
 



 
Mean Registered 

Steps (±SD ) 
Active Minutes Per 

Day (Mean) 

 Days Device 
Used 

(Mean) 

Days Device 
Unused (Mean)  

Mean Device 
Usage (%) 

Curious 
Immobiles  2556* (±143)      58m* 109 173 38.65% 

Aspiring Starters 3982** (±187) 1h 57m* 262 135 65.99% 

Motivational 
Seekers  9088* (±179) 3h 13m* 387 24 94.16% 

Quantified 
Selfers 10311* (±177) 3h 30m* 749 12 98.42% 

Persistent 
Roamers 6021* (±221) 2h 24m * 247 91 73.07% 

Table 2. Summary Statistics 
*  = p < 2e-16      ** = p = 2.77e-14    
 
It is worth bearing in mind that these groups are not mutually exclusive; but the five-part grouping 
used here provides a useful basic framework to convey the meaning of differences among 
individuals as they made sense of their activity trackers. In addition, the groups and their member 
compositions are dynamic, and will continue to change in future. As we observed, individuals’ 
motivations and perspectives can evolve, reflecting different sets of assumptions about 
themselves or changing personal circumstances. For example, important life events such as 
retirement or serious health issues changed people’s perceptions of their life and consequent 
adoption behaviors.  
 
In what follows, we describe each group, their prior motivations, and how they viewed and used 
Fitbit devices.  
 

4.1 ‘Curious Immobiles’ – No pre-existing motivation to become more active  
 
These participants had little to no pre-existing motivation to improve their low activity levels, 
and on average, they tended to retain their devices for approximately three months. Most of 
these users adopted the device, as they were curious about its features and potential impacts. A 
few had been active in the past and were curious about the effects of the new technology. 
Nevertheless, even they lacked sufficient motivation to respond to its affordances, or they disliked 
some aspect of the technology. What almost all participants in this group experienced is that 
either external events or their life priorities negatively impacted their motivation to persevere 
with routine exercise.  
 
For example, one participant began using the device because he wanted to “experiment with it” 
and see if it had any effect on his behavior, but soon found it to be of no use at all. And P20, who 
has a very busy schedule with little time for reflection, gave up using her device after 4 months, 
explaining: 

“I don’t think I am [an active person], not like I used to be… [With Fitbit] sometimes 
I felt ... there is some things I can’t change. I have to sit here. I have to do work. I 



have to be in a classroom. So when am I going to get it in? No, it just didn’t 
motivate me to go out and walk.” (P20) 

At some point, many at least considered information about their activity (or lack thereof) to have 
some benefit. P21 remarked:   

“I thought it was startling how little I moved during the day.  It was fascinating to 
me at first how hard it was to get to 10,000 steps.” (P21) 

The information provided by the device (particularly reminders that are focused on personal goal 
achievement) could even be counterproductive, and lead to compulsive behaviors. P8 considered 
how Fitbit might have revived a past eating disorder:  

“I know I have that potential obsessive personality and so I’m so very mindful.  Like 
this was a little unnerving; I didn’t want to get caught up in it […] Something like 
this can be a trigger for getting back to that. I just had to get rid of it because it was 
a constant reminder that I’m not doing what I know I need to be doing.” (P8) 

When they began using the device, this group had hoped to gain better awareness of their 
physical lifestyle; however, since the device is designed to highlight activity routines that did not 
necessarily improve, these users’ interest ultimately diminished and soon the technology’s 
novelty wore off. For the large part, their adoption behavior had not conformed to their main 
priorities, concerns or lifestyle, and their experiences with the device were short-lived. As P25 put 
it:  “[eventually] the flower wasn’t drawing me back in.”  P26, who used the device only for 10 
days found the data to be redundant, and put it bluntly:   

“I used the Fitbit for a week or two and it told me the same thing [as had his 
previous pedometers]: You just took a bunch of steps. Thank you!” (P26) 

The data for the ‘Curious Immobiles’, displayed in Table 2, affirms the possibility that they had 
either lost interest in their devices, or hadn’t had enough prior motivation to retain their devices. 
Their usage rate was in fact very sporadic (39%), illustrating their weak attachment to the physical 
device and/or its available affordances.  
 

4.2 ‘Aspiring Starters’– Inactive, somewhat motivated to improve physical 
activity levels  
 
Participants in this group were not active but had an existing, relatively strong motivation to be 
more active. Most were initially self-motivated and comfortable interacting with Fitbit devices 
and its motivational rewards. P25 explained her initial motivation: 

“I’ll be 55 this year. I understand, as I get older I don’t want to be sedentary. I don’t 
gravitate toward physical activity like I used to... I love to go to the gym; I like to 
exercise; I like to dance; I like to kayak, but sometimes I’m tired, so Fitbit reminds 
me that I need to be tired and still do something anyway... So for me it’s a good 
tool.” (P25) 

A few participants in this group experienced small but positive behavioral changes even at their 
low activity levels, as they attempted goal achievement. For example, P15 stated:  



“It motivated me and if I needed like, 900 more steps to get to 10,000, I might go 
out at 10:30 at night; I literally did that a couple times and walked.” (P15) 

P11, an inactive person with strong motivation to lose weight, used her device’s affordances to 
create a clear plan towards her personal goals: “Fitbit provides the fitness plan that you tell it how 
much weight you want to lose and how fast you want to lose it.  I’m supposed to lose 1½ [pounds] 
a week, so that tells me based on the food that I put in and the activity that I have done if I’m in 
the range to keep my goal and so I feel [good] with all of those different systems speaking to each 
other.” (P11) 
Many were captivated by the device’s badges and other forms of gratification:  

 “I loved it when it flashed and you get the little celebratory thing. I was surprised at 
how eager I was to get that affirmation. I loved it.” (P15) 

Though they shared similar motivation to be more active, only one ‘Aspiring Starter’ was 
motivated by social competition. They mostly formed small social groups of walkers. Connecting 
with individuals, who share her situation via social media, provided P11 with extra motivation: 

“I felt like connecting with like-minded people that had similar goals would make 
the competition fair, They’re random people really. I did connect the Fitbit through 
Facebook so some of my Facebook friends are my Fitbit friends as well. Now my 
whole list is about 8 to 10 people and what I did was I went onto the [Fitbit] forums 
and one was for people who want to lose [weight] so I just picked a couple people 
out of there.”  

P11 highlighted the technology’s predictable and consistent monitoring effect:  

“I do think it’s important to have that accountability, to be able to have the number 
in your face. Because if you walk around the block and you don’t know that block is 
1,000 steps then you think you’ve done something. But if you have your Fitbit on 
and you walk around the block, and that block is a half mile and your goal is one 
mile, then you know you need to walk around it again. So it keeps you focused on 
what you’re doing and you know the numbers don’t lie.” (P11) 

Adoption among ‘Aspiring Starters’ varied widely, ranging from 4-8 months to one who persisted 
for 32-34 months. Despite this group’s initially positive approaches, their data indicate their 
generally inconsistent usage (66%). This indicator of self-motivation appears to set these 
individuals apart from the ‘Curious Immobiles’. Nevertheless, the Fitbit device may have failed to 
create a lasting effect on the activity levels of these rather weakly motivated users.  
 

4.3  ‘Motivation Seekers’  – Active, motivated to use Fitbit device to improve 
activity levels       
The majority of participants in this group were actively engaged in physical activity at the trial’s 
outset, and remained motivated to increase, maintain or at least measure their activity levels. 
Even though most were satisfied with their activity levels, several described ways in which they 
had benefited from the effects of the device’s motivational mechanisms.  
 
A consistent behavioral aspect in this group was the routinization of the way they integrated 
tracking device use into the habits and routines of their daily lives. As one participant discusses, 
this reinforced their commitment to its use:    



“I know that this week could have been a week of inactivity because now I’m 
tracking with the Fitbit and paying attention to that. So I put in times of active time 
in my schedule and I did it this week. That’s where in the past I would just sit at my 
desk.” (P9) 

This may also go some way to explaining the longevity of their use (average 16 months, max. 31 
months), and the fact that some plan to, or have already invested in upgraded models. Several 
reflected on the strength of their attachment to the device, saying that they felt “incomplete” if 
they had forgotten to wear it: 

“Now it’s become such an accessory for me, it’s the same as my watch. If I don’t put 
my watch on I miss having a watch on. So now this has become [just] such a habit" 
(P9); 

“It’s just there, it’s a part of me. I look at it like a part of me” (P6). 

 
More than for the ‘Aspiring Starters’ group, personal goal reinforcement encouraged some 
‘Motivation Seekers’ to surpass their exercise routines. P2 and P6 emphasized the effect of 
targeting personal goals: 

“I hate to think that I would be motivated by an electronic device, but I think it does 
kind of motivate me.  If I’m at like 12,892 steps, I’ll walk that extra hundred to get 
over 13,000 for the end of the day.” (P2) 

“Unless I’m in a hurry, or it’s real cold and raining, I’ll try to take the longer route 
just to get the extra steps in on everything.” (P6) 

Several in this group competed with one another and actively monitored one another’s progress 
in weekly emails. P10 specifically mentioned that he considered this social competition to be 
highly motivating: 

 “One of the things I like about Fitbit is this thing on the side because I’m competing 
with friends. So I can see okay well I’m doing pretty good, I mean I’m killing 
everybody else.” (P10) 

 
The Fitbit device’s output, in the form of website dashboard visualizations, social interactions, 
badges and motivating signals, can translate into improved self-awareness or cognizance of one’s 
own progress; and several described having internalized this self-awareness for added 
motivation.   

“For me [Fitbit’s] not like a planning tool, it’s more of retrospective tool…I like to see 
I was active last week, for instance. It gives me that sense of my activity level, so the 
actual steps are useful ... I’m not looking for massive exercise and steps and efforts; 
I’m looking for consistency over time. So I think Fitbit fits in with that, but it’s just a 
tool for me to see okay have you been consistent.” (P9) 

As we observed in other groups, but particularly among the ‘Motivation Seekers’, users developed 
an added perception of their device as a value statement, or symbol of their commitment to a 
healthy lifestyle. This suggests another form of internalizing their ‘relationship’ with the device 
and re-defining its status in their lifestyle. P23 was very active, regularly achieving his Fitbit goals; 



yet he limited his perception of its informational output to being a “baseline” for monitoring and 
understanding the rest of his daily routine:  

“Badges are a source of curiosity and pride. [Fitbit’s] value-add is a physical 
representation of my internal commitment to being aware of my physical health; 
not to over-generalize it, but much in the same way that my wedding ring is a 
representation of my commitment.” (P23) 

Compared to the ‘Aspiring Starters’, data generated by ‘Motivational Seekers’ broadly indicate 
their increased shift in motivation to engage in device-monitored activities. The group’s mean 
registered step count and mean active daily minutes (Table 2) reflect their comparatively stronger 
motivation and commitment towards reaching activity goals. Their 94% average usage rate 
further illustrates a far more favorable view of their device and/or that they had remembered to 
wear it a greater proportion of their ownership time - almost as much as ‘Quantified Selfers.’ 
 

4.4 Quantified Selfers - Active, consistently generating targeted information sets 
about themselves 
A small number of participants seem to have engaged with their Fitbit device over an extended 
period of time, by taking advantage of its capacity to generate the type of informational value 
that satisfied their personal data collection needs, without necessarily responding to the 
device’s motivational aspects.  Such individuals can be recognized as “Quantified Selfers”, highly 
focused in their pursuit of data measures of their personal activity, towards assembling a holistic 
quantified self-image (Choe et al., 2014). One participant expressed his information needs 
succinctly: “[I am] not attached to the device; I’m attached to the accomplishment of the data, 
the quantification of the data.”  (P24). P9 echoed the same self-perception: “Maybe I am a geek, 
and I like to track data. I like having the data; I really do.” (P9)  
 
These participants frequently combined Fitbit device use with the data capturing capabilities of 
other devices that can track time and different exercise formats, or external apps such as calorie 
counters. To these individuals, accuracy of data collection and representation mechanisms 
offered by Fitbit or alternative technologies mattered, because they wanted to ensure that the 
collected data effectively and precisely represented their personal and health-related concerns. 
Other participants were satisfied with achieving a pragmatic baseline to which they could 
compare their daily activities, and make associated changes. In addition, ‘Quantified Selfers’ also 
tended to be more concerned about the device’s inability to effectively register physical activities 
such as biking or swimming (which may be one of the reasons why some used other device(s) 
concurrently).  
 
P5, a marathon trainer and long-term user of tracking devices, chose to use his Fitbit device for 
its ability to register steps (distance) and elevation. He applied complex calculations to his 
running data: “Before I had the Fitbit I always chose routes where I didn’t have to climb as much. 
So this [‘One’] counts stairs, and ... the major difference is I’m much more interested in climbing 
hills now. I figured out what their algorithm is. A stair [flight] is 15 steps at 8” per step which is 
10 feet [high].” (P5)  
 
Some tended to diarize or combine their data in an Excel spreadsheet. For example, P16 
combined Fitbit data outputs with similar data from a Garmin Forerunner (a triathlon training 
wearable technology that tracks swimming, running and biking) in a spreadsheet, to understand 



and monitor his marathon training. He was selective about which pieces of data he needed to 
save: “[The Fitbit device] records miles in a week including your walking rather than just running, 
but I know how many miles I ran in a week because I put them in my spreadsheet.”  (P16) 
 
Beyond their engagement with the informational features, some participants in this group 
barely interacted with motivational affordances. After all, the primary driving force behind their 
using the device was easier access to personal data rather than seeking its motivation for more 
activity. They showed passing interest, if any, in the device's motivational affordances; for 
example, one participant avoided interaction with other users through social features: “I don’t 
do social media really, so I don’t really want to share it with other people either; that’s not what 
motivates me at all.” (P16)  
 
Data collected from this group’s devices indicate that they had generated the study’s highest 
mean step count, over the longest period (total 761 days) and with uniquely high daily usage rates 
(99.64%). These sets of data from the ‘Quantified Selfers’ reflect the motivational strength of their 
desire to collect high quality, uninterrupted information about themselves. The information also 
speaks to their confidence in the role of Fitbit devices in contributing to their diversified data 
collection efforts. 
 

4.5 ‘Persistent Roamers’ – highly active, but regard Fitbit information as 
redundant   
 
‘Persistent Roamers’ were strongly self-motivated to maintain established high fitness levels and 
all were already satisfied with their performance. They include active runners, cyclists, a fitness 
instructor and a regular racquetball player. Because Fitbit devices do not register upper body 
movement and misread many of the movements related to their activities, the technology is ill 
suited to measuring their exercise routines. Thus to some, the device’s informational output was 
neither novel nor insightful and unlikely to have generated any extra motivation beyond their 
personal more concrete, persistent mechanisms.  P27, who has very structured exercise routines, 
did not pay much attention to the tracker’s frequent goal notifications:    

“I decided I wanted to be in shape and so I run at least like three times a week. And 
when I run it’s like 8 miles, so breaking the whole 10,000 steps - on the days that I 
run I break them, the days that I don’t, I don’t. I don’t feel guilty at the end of the 
day.” (P27) 

P17, an active sportsman and hiker, described the device’s marginal informational effect:  

“It confirmed that I’m fairly active daily… At night I would look at it and say oh did I 
make 10,000, nah, not quite 10,000 today, okay. No big deal… For me it was more a 
monitoring of normal daily activity and not really a motivating factor to do 
more.”  (P17) 

Like others throughout the survey population, P7 was dismayed at the limited recording 
capabilities of the Fitbit device:  

“I’m in this circuit training class, so some days it’s upper body strengthening, some 
days it’s lower body strengthening, and some days it is more cardio in the class.  If 
the class has more activity, more movement (sometimes we dance) Fitbit will 



register more steps because we’ve done standing crunches which is more steps, 
[but] upper body movement is not calculated.” (P7) 

Two members of this group pointed out that they did not consider themselves the target 
consumer of Fitbit’s products; they believed the device to be better suited to beginners or less 
committed exercisers: 

“For people who are concerned about ways to improve their health in terms of 
lifestyle or diet, it could be a good way to get started. It’s painless, it’s not super 
expensive, it’s sort of a way to sort of start out, but if you’re already interested in 
doing things, it’s an add-on, but not the biggest thing. If you were just starting an 
exercise program or a diet program, or wanting to change your lifestyle, one way to 
kind of keep up with your incremental changes is something like a Fitbit.” (P7) 

“I think these are really useful for people who maybe don’t exercise all the time, 
who just want to know in a kind of more passive way, how many calories you’re 
burning, how many steps you’re doing, and I think it can kind of trigger people to do 
that level of exercise.” (P29) 

Instead, some members of this group took advantage of their Fitbit device’s ancillary features 
(date, clock, caller-ID, and messaging systems) almost to the exclusion of the device’s primary 
purpose.  

“[My Fitbit] has a watch and I like that it has the date on it too, I like the date… [My 
friend] sends me messages all the time through Fitbit, so it’s really funny that it’s 
kind of like developed into this alternative text messaging application…. [And] my 
other favorite thing is that when somebody calls you on your phone [Fitbit shows 
their name]. That’s awesome, I love that.” (P29) 

In all of these use cases, the device contributed little to users’ existing strong motivational 
structures, and their interest in information about routine exercise had soon become redundant. 
So, like some in the ‘Curious Immobiles’ group, most in the ‘Persistent Roamer’ group were critical 
of their device’s inability to impact their activity levels. Two had already abandoned it by the time 
of interview and others were expected to follow suit at some point; or would not replace it if lost:  

“I wouldn’t care [if I lost it]; my attachment to it is only because it was a gift from 
somebody that I think of positively.” (P29) 

A noteworthy aspect of Fitbit’s motivational psychology is its potential to generate 
compulsiveness regarding data collection. (Recall that this issue had also affected a ‘Curious 
Immobile’ and an ‘Aspiring Starters’ participant). Several individuals in the ‘Persistent Roamers’ 
group who were in their process of abandoning their device, revealed the strength of their prior 
attachments. P17 described the loss of his device as “almost a relief,” and would definitely not 
want to replace it:   

“I’m on cognitive overload as it is, and it was just, as it turns out in retrospect now 
I’m sort of over that phase. I don’t miss it.” (P17) 

“[The Fitbit was always] just another toy to play with. That was it really. So if it 
broke I don’t mind. It’s gradually falling apart … the plastic is just disintegrating.” 
(P3) 



Data collected from ‘Persistent Roamers’ users illustrate how they differ from ‘Motivation 
Seekers’. It is interesting to note from data in Table 2 that ‘Persistent Roamers’ mean recorded 
usage rate (73%) was much lower than that for the ‘Motivation Seekers’, partly illustrating their 
lack of engagement with the device (not wearing it regularly), and probably because the device’s 
technological capabilities were inadequate to record the diversity of their heaviest activities (e.g., 
upper body exercise). Their usage rate may well also reflect the fact that these participants, by 
their own admission, were insufficiently motivated to remember to wear it diligently or to keep 
their device fully charged and/or synced.   
 

5. Discussion 

This work embraces long-term users of activity trackers, those who have given up using them and 
users in between, in contrast to previous studies that take experimental approaches or focus on 
shorter-term deployments of related technologies (e.g., Consolvo, McDonald, & Landay, 2009; 
Fulk et al., 2014; Kooiman et al., 2015; Mutsuddi & Connelly, 2012). We examine some meaningful 
differences among individuals to reveal variations in their perceptions of the affordances of Fitbit 
devices. This study therefore contributes to the current body of research on activity trackers, 
which tends to focus on single populations of users or nonusers.  
 
Our analysis builds upon a fundamental distinction between material features (materiality) and 
affordances (perceived use) of the Fitbit trackers. Material features invite and constrain certain 
uses. Like any other technology, the affordances of these smart trackers are not independent of 
their material and physical properties. For example, as opposed to the clip-on Fitbit model that 
can be attached to clothing or carried in pockets, most users of the wearable Fitbit devices 
appreciated that they could wear it on their wrist and have it attached to their body. This physical 
aspect created a key basis for a series of affordances. First, wristbands are easier to carry around 
and less likely to be lost. Second, an important consequence of its physicality, was its visibility and 
occasionally it could be perceived as a symbol or statement of a healthy lifestyle. Since other 
individuals could see the device, it became a subject of interest and conversation: 

“When somebody notices it on my arm, I’ll start talking about it and showing it.” 
(P6) 

“You’re making a statement, now it’s not a fashion statement; I found it to be a 
statement about what I value. People know what this thing is and so I enjoyed 
wearing it.” (P15) 

In addition to material features, personal motivation before and during device adoption shapes 
how users perceive and approach the device, defining how users enact unique combinations of 
affordances in their engagement with, or disengagement from the device. The fact that the device 
offers similar material features does not mean that similar affordances are ‘materialized’ for all 
the users. Our findings suggest that use of Fitbit devices can potentially result in two primary sets 
of affordances: informational and motivational, but these may not be occasioned for all users. 
Munson, (2012) offers a spectrum of personal informatics tools, ranging from reflective 
technologies that provide insight into one’s fitness activities, to persuasive technologies that are 
intended to motivate. For those users in our study with weak or non-existent motivational 
structures, the Fitbit device remained largely a reflective technology, only providing informational 
affordances. For others though, motivational added to informational affordances and offered 



both reflective and persuasive properties. Users’ pre-existing motivation then continued to shape 
their interaction with certain affordances while engaging with, or disengaging from the device. 
Table 3 outlines the different ways in which each group of users reacted to informational and 
motivational features of Fitbit devices, and enacted distinct affordances in the short or long term.   
 

Groups Description  Enacted affordances  

Curious 
Immobiles  

Not physically active; lack pre-existing 
motivation to be more active 

Informational affordances  
(with short-term effects) 

• Steps; stairs 

Aspiring 
Starters 

Not physically active, but motivated to 
be more active 

Informational and motivational 
affordances (with possible long-
term effects) 

• Step, stairs, goal-setting, 
rewards, visualization; social 
interaction  

Motivation 
Seekers  

Physically active, but want to maintain 
the activity level or to increase activity 
level 

Informational and motivational 
affordances (with possible long-
term effects) 

• Steps, stairs, goal-setting, 
rewards, visualization; social 
interaction  

Quantified 
Selfers  

Want to consistently generate a 
targeted set of information about 
themselves 

Informational affordances  
(with possible long-term effects) 

• Step, stairs; visualization 

Persistent 
Roamers 

Already physically active, and satisfied 
with activity level; some clear 
motivation structures  

Informational affordances  
(with short-term effects)  

• Step; stairs 

Table 3: Different sets of affordances enacted by each group 
 

5.1 Informational affordances 

The informational affordances of Fitbit technologies deliver certain representations of personal 
activities, and impact how study participants experience and make sense of this information. The 
device automatically registers physical activities, in the form of steps, stairs (elevation) and 
activity levels, and presents this information in various ways (e.g., detailed analysis of activity on 
the Website); hence serving as a material extension of an individual’s cognitive capacity. For the 
majority of participants in this study, the device successfully generated informational affordances. 
And for several, it replaced their cumbersome practice of manually collecting and analyzing their 
activity.  
 
Over time, information from the Fitbit device became less meaningful or less relevant for many 
participants, as its representations became routine, and lacked sufficient novelty to maintain their 
interest. Once the information had lost its novelty and meaning, the ‘Curious Immobiles’ and 



‘Persistent Roamers’ behavior began to reflect their weakening perception of its long-term 
benefit. This is in contrast with claims that access to better data sources, or better presentation 
of information from activity tracking devices, motivates user behavior change (e.g., Cotgreave, 
2015; Pina, Ramirez, & Griswold, 2012). 
 
Informational affordances of the device can be deemed useful in the short term, but they are 
unlikely to justify and encourage long-term use for most, in the absence of motivational 
affordances (with the exception of ‘Quantified-Selfers’). This is because, without motivated 
interest, both the novelty of the device and the uniformity of the information it may provide are 
likely to wear off over time. The ‘Quantified-Selfers’, by contrast, never lost interest in the device’s 
routine information, and had no need to rely on any of its motivational affordances.  As one 
Quantified Selfer stated: 

“I don’t do [extra walking for goals] any more, personally, because it was the 
novelty effect. I’ve reached the point where, the badges completely taper off...That 
part of it just seems like a background noise for me in the sense that it’s the thing 
that I have and it keeps track of - once a week it gives you your log, that says like 
here’s what you did.” (P16) 

 

5.2 Motivational affordances 

The conceptual properties and mechanisms of Fitbit devices encourage setting and reinforcing 
personal goals by leveraging information about personal activities, and by providing various forms 
of gratification designed to encourage goal achievement. Motivational affordances combined 
with informational affordances enabled a few participants in this study to pursue distinct 
objectives such as ‘personal accountability’ in pursuit of a more active lifestyle.  
 
Embodied mechanisms in the device tended to provide some motivation that supplemented the 
pre-existing motivation of several members of the ‘Aspiring Starters’ and ‘Motivation Seekers’ 
groups, illustrating that motivation by the device’s embodied (intrinsic) mechanisms tends to 
supplement their pre-existing levels of motivation to prioritize physical activity. For instance, 
receiving badges and virtual flowers gave great pleasure to those participants who tended to be 
concerned with recognition for accomplishment and acknowledgement, and encouraged them to 
exercise more:  

“I love recognition for accomplishments because health and exercise have never 
been a priority for me for more than a minute right, so acknowledgement that yes 
you’re making this change, yes, you’ve met this goal, which is excellent.” (P12)  

Considering other groups, our findings suggest that Fitbit devices generate perceived motivational 
affordances if their motivational features coincide with the user’s already-existing motivations, 
and if the user already wishes to make physical activity an important aspect of their life.  For that 
reason, and as indicated in Table 3, Fitbit devices generate motivational affordances if users (e.g., 
‘Aspiring Starters’ and ‘Motivation Seekers’) have the prior motivation to be active. For most 
participants in these two groups, motivating affordances were processed in combinations of social 
media use, competition, aesthetic choice (such as wristband color) and/or appreciation of 
supplemental features (date, time, LED display, caller-ID etc.). A few individuals with 
preconditions (e.g., recent surgery or obesity), who were following more health-aware behaviors, 



were observed to be more willing to take advantage of these motivational features (as extrinsic 
motivators) in order to become more physically active. 
 
For most ‘Curious Immobiles’ and ‘Persistent Roamers’, Fitbit device use did not lead to significant 
motivational affordances. The ‘Curious Immobiles’ were dissatisfied with their activity levels, but 
they were not sufficiently motivated to engage in further activity in the near future.  This is borne 
out by findings in the literature, suggesting that readiness to change behavior is one of the factors 
that influences the way individuals interact with and take advantage of information for behavioral 
change (Bar-Ilan, Shalom, Shoham, Baruchson-Arbib, & Getz, 2006). ‘Persistent Roamers’ did not 
fully accommodate Fitbit into their active lifestyle, as these individuals already had solid 
motivation structures outside of the device. Their few engagements with it were ancillary 
diversions rather than interacting with its designated function. This contributed to their likelihood 
of abandoning it.  

6. Conclusion 

With the proliferation of various forms of activity tracking devices, human-computer interaction 
researchers have begun to study self-tracking technologies in the health and wellness domain, 
examining the role of their persuasive power in bringing about behavior change (e.g., Fritz et al., 
2014; Gouveia, Karapanos, & Hassenzahl, 2015; Orji & Moffatt, 2016). The naturalistic context of 
this research expands the understanding of users’ multi-dimensional lived experiences, and their 
respective mechanisms of using Fitbit tracking devices. By employing an affordance perspective, 
and focusing on differences in individual context, we examine the effects of personal activity 
information, as presented by the Fitbit device and its persuasive strategies, with a small user 
population. The study setting is naturalistic and users were free to continue, vary or cease use. In-
depth interviews identified participants’ initial or pre-existing motivations for increased physical 
activity and Fitbit device use, their perceptions of its affordances, and how these affected their 
attachment, behavior changes and outcomes. 
 
The findings reported here suggest three observations about the use of Fitbit devices: 1) primary 
self-motivation is a distinguishing factor in determining sustained use; 2) the perceived affordance 
of its informational output is of lasting interest to only a small group of users (Quantified Selfers); 
and 3) its appeal and novelty diminishes over time for others. Motivational affordances were 
found to have long-term uses only when associated with self-motivations such as a strong urge to 
lose weight.  
 
The typology of users employed in this study assists the designers of personal informatics systems 
that may implicitly assume providing greater data is a central utility that caters to the needs of a 
large number of users. The lived experiences of the 29 participants in this study, when viewed 
through the affordance perspective, reveal some common interactions and needs arising from 
use of Fitbit devices. This is an important consideration in the light of design trends that must 
respond to complex user needs and demands. For example, many users were forced to find 
workarounds to integrate more satisfactory route map, social or diet apps. Fitbit could 
incorporate these directly into their devices’ software alongside their own features, or better 
publicize synchronization. This would strengthen its appeal to a wider range of users. 
Furthermore, an immediate concern for the ‘Quantified Selfers’ and ‘Persistent Roamers’ is their 
perception of the device’s poor calibration, accuracy and legibility in all environmental 
circumstances. Devices should match up to usability standards of other handheld technologies. 



Users in most groups appreciated the Fitbit device’s superior step and elevation measuring 
capability, but some had to invest in further tracking devices to supplement their data collection 
abilities. Design improvements that more effectively target these user markets would include an 
advanced model with an exercise timer, heart rate monitor, and greatly improved capability of 
recording upper- or whole-body movement.  Potentially such an upgrade may also appeal to 
‘Motivation Seekers,’ who displayed interest in seeking further challenges from device 
improvements.  
 
This work offers in-depth exploration of the use and effects of activity tracking devices in a 
developing field, and requires additional elaboration and testing. Further research is needed to 
verify and corroborate our findings with a larger population of users. Using quantitative methods 
such as large-scale surveys, future research can complement this work by achieving a broader 
understanding of how people's needs for personal informatics systems match up to, or fail to 
match up to, different technological capabilities of the system. In addition, the findings reported 
here are limited to specific affordances and features of Fitbit devices. Further research is still 
required on the affordances of devices or software for shorter-term use (e.g., Runkeeper, Strava) 
devices that track different types of data (e.g., the Misfit products), or that have clearly been 
designed for fashion as well as information (e.g., Apple Watch).  
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