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Consumer fitness wearables account for a growing body of personal mobile devices in the U.S. As a result, there has been
increasing interest in Ubicomp in designing sensing devices which incorporate the needs of people of a broad range of
backgrounds, especially of lower socioeconomic (SES) status. However, fitness trackers are expensive, and although low cost
versions exist, there has not been much research on the viability of these devices for promoting their goals. To further the
conversation of device use, we review a corpus of over 1,700 product reviews of 9 low cost consumer trackers, to determine
perceptions and expectations of quality and general use. From this, we find that the low cost device is not currently necessarily
increasing access, and that people have a wide range of expectations for what tracking will allow and represents at this price
point, which colors how they describe their use experiences. We suggest that there is a need for a focused design effort for
low cost devices which rectifies such discrepancies, and presents the low cost device as a counterpart to those of a higher
consumer price, not an alternative.
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1 INTRODUCTION
Fitness wearables are devices which are usually placed onto the body to track some personal data such as physical
activity. In 2023 alone, more than 500 million wearable device units, largely fitness trackers and smartwatches,
were shipped worldwide, a number that is expected to increase by no less than 25 percent by 2028 [41]. In
2024, around 21 percent or one in five Americans, are projected to regularly use fitness trackers [40], a number
that is consistent with previous years data [80] but also expected to continue to rise. As adoption of such
technology has moved from early adopters [8, 47] and users of research prototypes [12, 13, 51] to the broader
public, we have sought to better understand people’s motivations for adopting these devices, their experiences
with them, and reasons for abandoning them in service of creating recommendations for tools which can support
wellbeing [11, 23, 29, 44, 63, 69]. This conversation has largely focused on designing for, and people’s use of,
high cost wearables, such as those designed by brands like Fitbit, Apple Watch, Garmin, and others [19]. As of
2024, these devices retail for hundreds of dollars ($399 for the Apple Watch Series 9, $799 for the Apple Watch
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Ultra 2) or more ($2,100 or more for the Garmin Marq) [70, 78]. And over 1,200 research studies have used Fitbit
wearables alone [25].

More recently, the research community has sought to understand and support the fitness tracking needs
of people of lower socioeconomic status, through designing apps and devices [15, 65, 66] and evaluating the
efficacy of interventions on increasing physical activity [83]. This work is particularly valuable in light of social
determinants of health, which technology can mistakenly reinforce rather than help address [79]. However,
the high price tag of fitness tracking devices is often marked as one of the reasons, among others, for their
inaccessibility to a large portion of economically under-served populations [31].
Yet, in spite of the high price tags, the underlying cost of sensing which fitness wearables rely on (e.g.,

accelerometers, electrocardiograms, altimeters) is relatively low. Furthermore, while the Ubicomp community
continues to leverage these sensors to improve detection of various everyday activities, detection for many
common physical well being measures (e.g., steps, heart rate variability) has been standardized. Therefore,
although detection of physical activity was once a core area of research study in Ubicomp [4, 9, 46, 71], it is
now achievable at a low cost, with reasonable quality, and has been integrated into countless commercial fitness
devices. low cost sensing, as it relates to physical activity wearables, therefore presents a unique use case in
that the understanding of the lived in use of wearables seems to center brand name market devices even in the
conversation of cost inclusivity. However, there is a distinct lack of focus on how people perceive and experience
current commercial devices valued as low cost, and how their experiences relate to the larger goals of fitness
wearables.

We therefore sought to investigate the perspectives and expectations of current users of low cost devices, in
order to understand how (or whether) these devices effectively meet people’s needs. Our work was led by the
following research questions:
• RQ1: What intended uses motivate users to purchase the low cost devices?
• RQ2: How do users perceive device capability as it corresponds to cost?
• RQ3: How do users perceive device quality as it corresponds to cost?
To achieve this, we reviewed over 1,700 product reviews left on Amazon, Best Buy, and Walmart for 9 low

cost wearable devices. We use product reviews as our qualitative basis in particular because reviews can help us
understand what some users value [58, 77] and what motivates them to use the product [22, 56]. For our purposes,
we evaluated how online product reviews framed device use both in relation to the price tag and in a general
sense, complementing the extensive prior work which has examined people’s motivations for purchasing market
rate fitness wearables [11, 23, 69, 87] and experiences with them [20, 44].
From this process, we find that:
• There is a preconceived notion that the low cost devices will have some loss in value because of price. This
manifests in a form of “scapegoating”, where the device’s price is laid to blame for any dips in quality.

• The meaning of“low cost” manifests differently for different user types. Specifically, the motivation that draws
people towards the device is not necessarily one of access. For some, low cost is a necessity, but for most, it
allows for transitional or trial use.

• The “affordability” and “low cost” of these devices are in some way questionable, as many reviewers note issues
pertaining to longevity which requires replacing, repurchasing, or discarding of devices.

• There is a glaring need for focused design of low cost wearables in the Ubicomp and HCI space. As of now, the
low cost wearable is largely unexplored, and without careful and intentional research with and on these devices,
we are potentially pricing people out of the opportunity to use consistent and effective tracking devices.
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Finally, we contemplate on these themes and their impact on users who financially rely on the low cost wearable.
We provide suggestions for research questions which could help to generate artifact design considerations. We
focus on the need to: elaborate on what is or is not feasible within price constraints, clarify the vitality of the
low cost tracking device, accommodate for varying restrictions to access such as lack of internet, and generally
survey the differences between the higher cost devices and the lowest.

2 BACKGROUND
Our examination of people’s perspectives and experiences with low cost wearables is informed by prior work on
people’s use of wearables for physical activity promotion, how low cost has been conceptualized and considered
within Ubicomp, and how socioeconomic class has been considered when designing technologies.

2.1 Everyday Experiences with Wearables for Physical Activity Promotion
The field of ubiquitous computing has a long history of examining people’s experiences with wearable devices
for encouraging physical activity. Prior to widespread commercialization of digital fitness wearables, prototype
research systems like Houston [12], UbiFit [13, 14] and Fish’N’Steps [51] offered early evidence that devices could
effectively promote physical activity, especially when paired with self-monitoring capabilities like goal-setting,
social comparison and team features, and ambient awareness. In the 2010’s, the rise of wearables from companies
like Fitbit, Garmin, Jawbone, Samsung, and Misfit coincided with a set of studies understanding people’s everyday
experiences with these wearables. This work largely followed shift from examining the practices of experienced
self-trackers, who often had the expertise needed to develop tools for collecting or analyzing their own data (e.g.,
Quantified Selfers) [8, 47, 48], to examining how the commercialization and widespread adoption of these devices
led to use intersecting with aspects of everyday life (e.g., lived informatics [63].

Attempts at understanding people’s experiences with commercial wearables have often focused on motivations
for adopting the technology, patterns of use, and perceptions of capabilities. While some people adopt fitness
trackers with the intent of monitoring and improving well-being, others begin tracking in order to have a record
of their activities. Some even track simply because they are curious about the technology [23, 63]. From this
work, research studies have made notable contributions such that they show that people regularly abandon use
of these fitness wearables, often within days or weeks [11, 20, 44, 69] or that during use, people often lapse or
take breaks from tracking [21, 23, 53]. We also know that people have varied expectations around the accuracy of
these devices, often informed by their perceptions of the devices before adoption as well as the kinds of activities
that they undertake [29, 76, 87].
However, our understanding of people’s use of wearables for physical activity has largely centered devices

which we would not consider to be low cost, even while some studies explicitly frame these devices as having low
cost (e.g., a $160 Fitbit [5]). While we stop short of searching for the retail price of different devices mentioned in
studies at the time that the studies were run, we estimate that the devices which participants in studies typically
use (e.g., Fitbits, Apple Watches, “GPS Watches” [76]) retailed for $100 and often more. In Clawson et al.’s analysis
of Craigslist posts looking to sell wearables, posts are quoted aiming to sell devices for $100 and $120 [11].

In other cases, understanding was built from participant’s experiences with commercial devices purchased by
the researchers [44, 69] or by a sponsored program (e.g., workplace wellness, public health) [10, 50], mitigating
cost passed on to participants. For example, in Lazar et al., participants were given $1,000 which they could use
to purchase smart devices pertaining to their wellbeing goals [44].

2.2 Low Cost in Ubicomp
Driving down cost has in some way been an integral part of the ubiquitous technology research space. Sometimes
we see that the interest in “low cost” sensing seems to more so be an interest in cost savings for research
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procedures. For example, Kawahara et al. developed a low cost technique for other researchers to print components
for their devices [35]. The cost effective goal of this work was tied to future research rather than making the
technique commercially viable, and also included the optimization of commercial printers as part of this strategy.
In those examples, it appears that “low cost” sensing is more so used as a mechanism for testing hypothesis at a
reduced rate instead of creating high quality sensing apparatus that can be sustainable at commercially affordable
rates.

More directly relevant to our focus, in the early stages of advancing monitoring activities like walking, cycling,
and climbing stairs, researchers sought to reduce the number of sensors required for reliable detection. Bao
& Intille proposed a system involving five accelerometers placed across the body [4] and subsequent research
successfully drove down the cost of detection by reducing the number of accelerometers needed to single
accelerometer on the wrist or the hip [39, 46, 62]. In defining their “practical” approach to recognizing physical
activities, Lester et al. explicitly introduce the requirement that such a system “should be effective even with a
cost-sensitive subset of the sensors and data features” [46]. Other spaces within Ubicomp have followed similar
trajectories of aiming to reduce the number or cost of sensors needed while still detecting a behavior or piece of
context reliably, such as indoor localization [90].
Low cost has also been associated with the effort to reconfigure existing resources as an exercise in savings.

With this approach, mobile phones, printers, household appliances, etc., are leveraged (in part) as cost effective
measures for lived in use. For example, in the case of measuring household energy use, price reduction was
loosely grounded in the re-purposing of existing household infrastructures and the insights gleaned from that
exercise [26, 60].

This re-purposing is also represented in multiple pieces of work where sensors built into mobile phones, such
as microphones [42, 43] and cameras [16, 82] can be extended to detect wellbeing characteristics such as lung
function, blood screening, and bilirubin levels. This style of research sometimes mentions the transfer-ability of
the sensing efforts to health care settings in the Global South, stemming from the presumed availability of “low
cost commodity phones” which can be used for the detection. Other novel Ubicomp systems, such as Beacon,
seek to replace expensive medical-grade devices by demonstrating similar functionality and detection quality
with commercially-available sensors and printable components [34].

In a disparate example, we see that “low cost” is a relative term, with devices which are cheaper comparative
to others being designated as affordable. This is evidenced in this paper by Gjoreski et al., where they use
(as described)“inexpensive” Microsoft Band 2 devices to detect physiological data connected to cognitive load
[28]. They use this specific sensing device as a direct response to their expressed need for affordable devices to
accommodate this detection. Although this may have been a lower end device in the context of the time period,
what is notable is that the Microsoft Band 2, which has now been removed from shelves, was a device that was at
least $175 in 2016 [84].

2.3 Socioeconomic Class as a Consideration for Design
As previously stated, there has not been large movement to incorporate access as it correlates to the design of
low cost commercial tracking devices. This is an important gap to focus on, especially as there has been increased
dialogue on socioeconomic class as a consideration for design [38, 73].
These explorations, such as Holko et al.’s study done with patients in Federally Qualified Health Centers to

solicit interest in fitness tracker use, have presented findings which identify cost, among others, as a barrier
to adoption [31]. This work is further extended when looking at a study conducted by Western et al., which
surveyed past literature to determine the efficacy of physical activity (PA) intervention by socioeconomic class
and found that PA tracking is not effective in low socioeconomic groups, although the opposite is true for higher
socioeconomic groups [83]. Such findings are consistent with other studies that survey tracking adoption and
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lower socioeconomic class [79] and discussing biases in tracking systems [89]. This signifies a need to investigate
the viability of budget friendly devices for meeting needs within this socio-cultural context.
By way of direct observation, there is a limited contingent of studies which directly interact with lower

socioeconomic communities, and look at designing for safety [15], families [64, 65], and engendering social data
reflections [66, 67]. What’s interesting is that many of these studies use higher cost devices as the research tools.
Saksono et al.’s StoryWell and StoryMap systems are exceptions, as they used a Xaomi Mi Band for collecting
the step data presented in their research apps [64, 67]. In all of these cases however, the cost burden on study
participants was alleviated as the researchers provided the trackers.
Regardless, from our view, we surmise that there has not been much by way of contention with commercial

low cost devices in a lived in sense, even in the spaces which focus on participants of a low socio-economic status.
This decision to focus on high-cost interventions, may be owed to the history Ubicomp has with examining the

relative capabilities of different kinds of devices, which finds that it is not uncommon for “cheaper” versions of
technological devices like some cell phone models, to be regarded as questionable in function owing to hardware
specifications [85, 86]. But as there has not been much research into affordable fitness trackers and their successes
and failures to help indicate the status of such devices in this regard, we cannot situate this phenomenon in this
context.

3 METHODS
The goal of our research was to review publicly available product reviews of low cost wearables in order to
understand user expectations, perceptions, and general experiences with use. We do this through qualitatively
analyzing the reviews and developing themes that contextualize the data. User reviews are helpful for giving
insight into people’s experiences with a product [77], the problems or challenges they encounter [58], their
intended motivations for use [22], and can suggest design improvements [37]. Although the method is not
enormously common in Ubicomp, it has previously been undertaken to investigate perceptions of energy-saving
features of home appliances [91], and comparisons among apps with similar functionality [49]. In the wearables
for physical activity tracking space, product reviews have been used to understand overall user experience (of
high cost devices) [54] and the utility of trackers geared towards children(which tend to be cheaper, but cater to a
different audience) and their families [56].
Furthermore, as reviews are publicly-available, our institution’s IRB classified our work as exempt. We note

that this study is conducted in the United States, and thus refer to prices from U.S. retailers, and consider the
concept of low cost in this context. In the discussion section, we further elaborate on the limitations of this
approach and needed directions for future work.

3.1 Search & Inclusion Criteria
To decide which wearables to examine in order to answer our research questions, we needed to establish a
definition of low cost. We therefore sought to identify what prices are typical for the wearables market, with the
understanding that employing one distinct cutoff masks the subjective perspective of what an individual deems
affordable or not.
To define a cutoff, we took two approaches: (1) we investigated “top wearables device” lists to examine the

prices of popular wearables devices, and (2) examined average prices of fitness trackers available on Best Buy.
Best Buy was selected because the inventory was at a usable enough size to allow for meaningful calculation, in
a way that Amazon and Walmart were not. A search of Amazon for “fitness tracker” elicits over 10,000 unrefined
results, and over 1000 for Walmart, with manual inspection suggesting that a large portion of each were not
tracking devices (cases, wristbands, etc.).
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We looked at two groups of “top” lists, those which were generally inclusive and those which only included
low cost wearables. From these lists, we were able to assess that $100 was the typical point where items began to
be listed as “budget” options. For example, in a 2024 updated list of the top wearable devices, the device which is
distinguished as the best for users on a “budget” is a Fitbit device retailing at $100 [70]. The next device on the list
started at $160 with the most expensive being $1,000. Similarly, another top wearables list [72], where the most
expensive device is $800, they classify the wearable which was below $100 as the “basic” and affordable wearable.
Lists which were only inclusive of the best “budget” devices, provided further clarity. This one in particular [3],
was valuable because it contained a list of highly purchased devices available on the marketplace websites we
were targeting. The benchmark here was $50.

In combination with an evaluation of the range of devices listed on Best Buy under “fitness tracker”, we
confirmed that the median price for the devices was above the $100 threshold – of 180 items available, 110 were
listed above $100.

Further refinement of our definition of low cost extended to exclude those devices between $75 to $100 because
this range included the “budget” devices of well known high-end brands like Fitbit and Samsung. We sought to
exclude these devices because although cheaper than the brand’s other devices, these devices are still associated
to the larger brand name. Some like the Fitbit Inspire 3 (retailed for $99.95), still require users pay a monthly fee
($9.99) for full access to data and features via the Fitbit Premium subscription [1]. Even more so, these budget
devices are merely simplified versions aimed at users who are interested in specifically using a Fitbit or Garmin
device and not low cost tracking, which was not the primary target audience for our research questions. We
expect that people intentionally seeking out a low cost wearable would therefore look for devices cheaper than
these brand names, especially in those cases where the cheaper devices could offer more features. Additionally,
we wanted to avoid data which focused on perceptions of the brand itself and not the device.

Furthermore, all reviews for the dataset were pulled from Best Buy, Amazon, and Walmart as these three
websites are the most frequented stores for technology purchases [52, 61]. Walmart was also attractive because
reviews from in-store purchases were also included. To reduce the list of potential devices and to ensure that we
were looking at devices which people found useful (e.g., devices largely working as intended), we excluded any
devices which had less than four stars on average. The intent was to avoid data that overwhelmingly focused on
hardware or software issues. As material and software quality is still included in the data retrieved from the 4
star devices, we were still able to gather insights that would be more typical for lower rated devices. Prior studies
of app and device reviews have used similar thresholds [22, 36, 56, 59]. Cross-listed devices were included so
long as one site had the device rated at our threshold.
To summarize, our inclusion requirements were that devices must be:
• A physical activity tracker, listed with terms “fitness tracker” or “wearables”, with accessories removed from
the results.

• Under $75.00.
• Holding an average rating of 4 stars and above on at least one of Best Buy, Amazon, or Walmart’s website.
• Not be designed specifically for kids. These devices are often below our threshold for low cost (e.g., the Fitbit
Ace 3 retails for $39.95), but largely target a different user market with different goals and use experiences than
the frequently-studied high cost wearables.
From this search, we were able to select the top rated devices from the respective websites and cross-reference

between companies (if available). There are variations in the number of devices from each website due to
respective inventory constraints. For example, at the time of the first data pull, Best Buy had a limited number of
devices which met our cost threshold, which explains their smaller presence in the data. Additionally, we note
that the most expensive device in our corpus is $60, because all devices between $60 and $75 were excluded by
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other criteria like overall device ratings. We acknowledge that for eligibility purposes, we evaluated price at a
single point in time (October 2023). It is possible that one or more of the devices may have been on sale at a
particular retailer, and therefore below the threshold, but later rose in price.

Following the development of these criteria, we finalized our device list to the following: Amazfit BIP, Amazfit
Band 5 & Band 7, Xaomi Mi Band 7, ITouch Sport 3, FITVII, Eurans, Willful, and the DOOSL fitness tracker. Eight
of the nine devices had Bluetooth capabilities, which enabled pairing with an accompanying mobile app. The
Willful tracker did not require an app, internet, or even a smartphone. Most of the devices had similar sensing
capabilities, with all including step tracking and most (six of the nine) including heart rate sensing. Four devices
included GPS tracking, and four supported sensing blood oxygen levels.

3.2 Dataset
To avoid violating terms of service, we took a manual approach to collecting the reviews. We began by exporting
individual page source files from the respective websites, which contained 10-20 reviews depending on the site.
We used a script to then extract the text and scores from each source file. We only downloaded and analyzed
reviews made after January 1st, 2021 to ensure a relatively similar point of comparison (e.g., to ensure that these
devices were compared to similar high-end wearables) and to try to account for potential price fluctuations (e.g.,
these devices may have been more expensive previously, and therefore would have been out of our scope).

We downloaded the majority of the reviews in October 2023. Amazon limits browse-able reviews to 10 pages
(meaning the most recent 100 reviews in total). To obtain greater volume from Amazon, which overall had more
reviews of the products than the other platforms, we did two additional exports (one early January 2024, one in
early March 2024) to gather newer reviews. For consistency, we also pulled newer reviews (if available) on the
other websites.

Once we removed reviews which were outside of our date range, duplicates, or otherwise empty, we ended up
with 1,728 reviews. The breakdown of this information by device can be found in Table 1.

3.3 Analysis
After we pulled the initial dataset, we began the process of developing codes for the materials. To do so, the first
author randomly selected 100 reviews from the dataset and open coded those for meaning. From this process,
we created our code book which included nineteen individual codes, of which eleven had sub codes for positive
and negative affiliations. An example of a sub code would be the “battery” code, where a plus signified a review
which positively reflected on the battery and a minus would represent the opposite.

The first author used this to code the remainder of the dataset, and as we refined the code book, both authors
agreed to add another code for software quality, totaling twenty codes.
In lieu of producing exact numerical percentages or counts of any one particular sentiment, we employ a

reflexive thematic analysis (TA) to help organize broader trends observable in the corpus. We generated our
reflections in conjunction with our positionalities as researchers interested in how socioeconomic class is situated
in device use. This research framing is in line with the TA method, which emphasizes producing a story from
close reflection of data, and subsequently analysing it from one’s subjective frame of thematic reference [6].

Furthermore, in the following section, we format quoted reviews in the style, [Device Name]-[Retailer]-[#], and
the reviews have been paraphrased to help preserve anonymity.
As RQ2 and RQ3 relate to perceptions of the devices, we additionally include the ratings next to quotes in

these sections, presented as: (#/5). Since RQ1 relates to user motivations, rather than device characteristics, we
opted to exclude review scores for this question.
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Table 1. Number of reviews collected for each device and from each website. Overall, 1051 (61%) reviews came from Amazon,
492 (28%) from Walmart, and 185 (11%) from Best Buy. Note that all devices include step tracking, in addition to the listed
device capabilities, and that what is listed is not exhaustive.

Device Name Device Capabilities Website Avg. Rating Retail Price # of Reviews

Amazfit Band 5 Alexa integration, Blood
Oxygen, Bluetooth, Heart
rate

Amazon 4.0 $29.99 185
Walmart 3.7 105

Amazfit Band 7 Bluetooth, GPS, Heart rate Best Buy 4.4 $49.99 96

Amazfit Bip Pro Blood Oxygen, Bluetooth,
GPS, Heart rate

Amazon 4.2
$59.99

217
Walmart 4.2 70
Best Buy 4.4 89

Xaomi Mi Band Blood Oxygen, Bluetooth,
Heart rate

Amazon 4.2 $42.99 127
Walmart 5.0 $46.00 3

ITouch Bluetooth, GPS, Heart rate Amazon 3.6 $49.99 101
Walmart 4.2 62

Eurans Blood Oxygen, Bluetooth,
GPS, Heart Rate

Amazon 4.0 $19.99 214

FITVII Bluetooth Amazon 4.0 $39.99 207
Willful Heart rate Walmart 4.1 $21.99 90
DOOSL Bluetooth Walmart 4.6 $19.99 162
Total 1,728

4 FINDINGS
We contextualize our findings in light of our primary research questions by investigating intended uses of low
cost fitness wearables and the perceived capabilities and quality of these devices.

4.1 RQ1: Why a Low Cost Device?
We observed five distinct motivations for why users elected to purchase low cost fitness wearables over more
expensive alternatives. Motivations largely indicated that while the device’s low price was a key influence on
decision-making, it was only rarely mentioned as a necessity.

4.1.1 Transitioning to A New Device. One significant group of the low cost wearable user profile, which we define
as transitioning are those users who have previously used trackers. This user group had ranging histories with
wearables at different price points. All reviews which mentioned previous device use were included within this
theme, thus there were a few separate ways in which previous device use was situated.
Although there are those users who had at one time, or currently still, used other low priced wearables,

described in this review:
“...this is my third smartwatch. I’ve used some of the other $30 smartwatches and they were ok for keeping
time but that’s pretty much it.” [BIP-AMAZ-173]

This was not the predominate finding. More often reviewers noted their relationship to wearables use in
conjunction with market price tracking devices. And what became clear in some of these reviews in particular, is
one’s relationship to the device was not only largely dependent on their perspectives on price, but also their
experience with their other devices. For example, some of the motivations for transitioning were more passive in
nature, in that the system failures of the higher priced devices enticed them to seek out the budget devices, but
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they do not detail any separate reason for purchasing the low cost device before the death of their previous devices.
We find that in this review, where there is not an explicit draw to the device for any particular functionality:

“My Fitbit stopped working so I bought this Amazfit to replace it. My partner’s Fitbit also stopped working,
so I bought her an Amazfit Bip3 Pro. We like them a lot, especially because they are much cheaper.”
[BIP-WAL-8]

Or here, where the failure of their Fitbit, their sisters, and the anticipation of yet another device failure, was
enough motivation to purchase the lower cost device.

“My Fitbit died and my sibling told me that she was on her 3rd one in a handful of years, I decided to
look elsewhere and go with something cheaper. If its going to stop working after a year or so, might as
well forty two dollars.” [XAO-AMAZ-85]

This trend of separating use experiences that are acceptable and those which are not was a central part of the
other motivations for reviewers with previous device experience, which we discuss later in the device capability
section.

4.1.2 Augmenting Current Devices. Another subset of previous wearables users are those who wanted to supple-
ment their current devices. Often, these users placed their decision to use the low cost device as impermanent
because of the price. These particular reviews were useful because they gave us a profile of users who have
experience with the more high cost devices but for some reason, because of a niche need, a desire for more
tracking devices, or merely a whim, introduced the lower priced item into their arsenal.

“I wanted a inexpensive watch that I could take on my two month trip to Europe because I didn’t want
to bring my pricy golf watch. I tried a few but had to return them because they didn’t fit my needs. As
my trip was approaching, I eventually bought a non-golf version of the Garmin...I had to return it...So I
made a last ditch effort and got the Amazfit...” [BIP-AMA-74]

In the above example, the user had a niche and temporary need: to bring a secondary device on their vacation
to Europe. And after many other devices did not satisfy their needs, they landed on the Amazfit BIP tracking
device, seemingly on a whim.
Similarly, in the following examples, the users also mention a reduced attachment to the device due to the

price.
“I have a smartwatch collection with a lot of watches more expensive than the Xiaomi Mi Band 7...I
purchased it for my job because I wanted an affordable, solid watch that I wouldn’t have to worry about
damaging.” [XAO-AMA-28]

The low cost device then is an intermediary tool which could satisfy their desire to track their data without
significant expense.

Similarly, in the following example, they state that after using other devices they settled on the FITVII tracker
because it would be cost friendly to replace. They have the same affect towards the device about the potential
impact of clumsiness.

“Son broke his Fitbit a few times, this does all the things he uses that the Fitbit did, and costs way less so
when he breaks this one it won’t be as serious!” [EUR-AMA-166]

Some also noted that they liked the flexibility of being able to buy multiple low cost devices if problems were
to arise.

“...I have at least $500 in fitness watches ...I’ve tried multiple Apple Watches and currently have a
Garmin too...the $350 just doesn’t support messing with it. At that price I can go thru a whole bunch of
these...”[FTV-AMA-87]

Proc. ACM Interact. Mob. Wearable Ubiquitous Technol., Vol. 8, No. 4, Article 193. Publication date: December 2024.



193:10 • Kouaho & Epstein

We also noticed a trend where previous fitness tracker users were merely curious about using the device. They
did not directly speak on cost, or provide any reasons for purchase other than a desire to survey the landscape.
Take this review for example:

“I had a Fitbit, the reviews convinced me to buy this but it’s not what they say it is. I returned it, you get
what you pay for. Name brands it is for me.” [BAND5-WAL-4]

Although this reviewer had previously used a device, they were curious about the low cost device so they
trialed it. Unlike the transitioning users above, the specific goal for use is not (as written) tied to anything in
particular other than trial for trial sake. Some part of the previously posted reviews, enticed them to look into the
device. And ultimately, after trialing it and finding themselves dissatisfied with the tracking experience in this
context, they confirmed their preference for market price wearables.

What differentiates this review with the others we will discuss in the trial theme, is that those will rely on the
low cost device to indicate what using a higher cost device could be like, and this reviewer is interested in the
opposite.

4.1.3 Trialing Tracking. Other reviewers explicitly state that they purchased the device in order to gain firsthand
experience with wearable tracking. The goal is to use the experience to determine whether they will invest in
another device. This practice of “trialing” has been documented in personal tracking, particularly with mobile
phone tracking apps, and users looking to determine their tracking app of choice, and/or to define their use wants
and needs [45]. In this context, the user is looking for a lived in experience of tracking without having to first
invest in market price wearables. The specific low cost device is not important to the trial necessarily – the cost
is. In this following example, the “cheapness” of the device makes it useful for determining if the user would like
tracking. The device can also be useful for fleshing out the features you would want in your device.

“This is the watch for you if you’re unsure whether or not you’d like a fitness watch. Its cheap, and you’ll
get a good idea of what you might be looking for...” [Band7-BB-50]

Although the reviewer does not explicitly name what brand of device they are looking to purchase, this next
review is specific in that they are trialing to decide if they would like to purchase something more expensive.

“I would recommend it if you want to test a smart watch before buying one way more expensive but
perhaps more durable and consistent.” [BIP-AMA-128] (5/5 rating)

With this review, we see that the device is useful for sampling tracker use. Generally with this theme, there is
an assumed expectation that there is some quality inherent to the low cost device, which makes it similar enough
to market price tracking.

4.1.4 Affordability. Where before we observed previous use and how that experience influenced the purchase of
these devices, we also observed more direct references to price and those reviews which discuss cost as a necessity.
These are the reviews where users explicitly stated that they purchased the device under cost constraints, although
this sentiment was not as common.

An example of this theme can be found in this review, where the user states that they had a specific need for a
tracking device but were financially constrained.

“My money was very limited so I wanted a cheap tracker for my blood pressure...” [DSL-WAL-28]
Or here,

“I’ve always wanted an Apple Watch, but was hesitant to pay the price for one. This does all I need it to
and it didn’t break the bank...” [EUR-182-AMA]

What marks these reviews in contrast to other user motivations, is that low cost is a necessity and not
necessarily in exercise in frugality.
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4.1.5 Frugality. On the other hand, we observe that low cost also served as a secondary purchase motivation.
Specifically, this is differentiated where price is regarded as a benefit. In this use case, affordability is not a primary
motivation as the user does not state they purchased the device because this was their only financial recourse.
Rather they note that they purchased the device to serve some goal and the price was an added advantage. In
these scenarios, the lower price is attractive, but the higher cost is not necessarily regarded as financially limiting
as with those in the previous theme, where the user states they did not have much of an alternative in terms of
watch purchase. For example, in the following review, the cost is described as a support to the device, it does not
drive the need, rather it further enhances the positives of using the tracking device.

“I love my watch, and it looks great. And at this price, it’s especially lovely!...” [DSL-WAL-153]
Similarly, in this example, the user needed a device for a trip but lost the watch. Interestingly, they did not

have any qualms because they state that they had already fulfilled their primary goals for use. And the secondary
benefit, price, maintained their perception of the worth of the purchase.

“This watch was way beyond what I expected! I went on a week long backpacking trip and used this...I
ended up losing the watch while traveling...But for a watch that’s about 50 dollars this was totally worth
it.” [B7-BB-61]

To clarify, this does not mean that they did not purchase these devices because they were cheap. This means
that they do not report any actual financial necessity for a lower cost, or any financial barriers to purchasing a
higher cost device. Purchasing the device was more so a frugal choice.

4.2 RQ2: Perceptions of Device Capabilities
We also contextualize user expectations for device capabilities because of the low price. We note that reviewers
tended to expel beliefs onto the price, which on a granular level, then meant that reviewers were able to attach
meaning onto what the device was capable of doing. The affect towards the device’s success or failure was then
marred by these cost inspired assumptions.

4.2.1 Low Expectations. In some cases, reviewers, although expressing a low expectation of device capability,
reported a positive experience with the device because of said lowered expectations. We call attention to these
which reflect positively on the reduced quality. This often included giving devices a high- or mid-range star
rating in spite of concerns around the device’s capabilities.

“Data definitely isn’t accurate, but that’s the same as with other inexpensive Fitbits. I don’t really care,
because its still motivating me to stay active...” [XAO-AMA-5] (3/5)

Here, the writer expresses satisfaction with the low cost wearables generally, even if, a fundamental feature,
tracking, is inaccurate. We are not able to make assumptions about all of their device expectations, however, we
can surmise that one of their expectations is to stay active. Therefore, although the device does not produce
highly reliable data, it is sufficient in assisting with staying active, and the tracking inaccuracy is acceptable
because of the price of the device. This is also conveyed below.

“I question the sleep tracking. There are some issues with syncing and have to re sync at least daily but
at this price...its amazing!” [EUR-AMA-18] (5/5)

Here is another similar example of this sentiment:
“Overall it’s good for the price. Step count is not very accurate and there are connection issues with my
phone and getting texts. The battery life is nice though...” [TOUCH-AMA-16] (5/5)

In both of the above five star rated reviews, the users show a positive affect towards the device, particularly
because of its price and although it may be inaccurate with tracking and troublesome in connection, the device’s
other components still make it attractive.
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This is also echoed here, where the user has experienced a mix of device successes and failures, but is not
dissuaded from use as the device is affordable.

“I usually use this for tracking steps at work. The blood pressure has never been accurate ... the battery
life is awesome!...For $45 the cons are very ok. Sound doesn’t work and you can’t do phone calls, but its a
$45 fitness tracker...I recommend it.” [FTV-AMA-17] (4/5)

4.2.2 Simple Functionality. Some users associate the low cost devices with reduced functionality or simplicity.
This may mean that they have specific needs, and the device is attractive because it can accommodate that need
inclusive of other functions, or, that they desire a device which will only perform basic functions. For the former,
a low-entry price is what gives more opportunity for users to exercise their desire for a single function without
the financial and technological burden of a device whose complete functionality they may not use. For the latter,
a low-entry price may be what entices them to assume that the device has limited functionalities. The star ratings
of these reviews further suggest that people who desire simplicity judge the overall quality of the device based
on whether it achieved their intent and not the success of the devices functions.

“I wanted a simple device to count my steps but it isn’t that, it may be great but not for me.” [BAND7-
BB-20] (1/5)

Here, the reviewer is predominantly interested in the pedometer, and a device which is limited to that, and
express that the competing interest between what they desired and what the watch offered, differed too much for
continued use. This same sentiment, regarding a single use can can be found in the following reviews, but the
expectations for the device to be limited to that do not necessarily exist.

“Wanted a basic watch that could for the most part count my sleep and steps. This is way cheaper than
Fitbit and does that mostly good.” [BAND7-BB-75] (4/5)

On the other hand, the previous review is more interested in what they describe as a “basic” use case, defined
as tracking steps and sleep count. They offer Fitbit as an example of a device which could be in contention, but
ultimately due to one reason or another (which is not provided), they chose this device. Thus, “basic” refers to
the portions of the watch they use, and not necessarily the design of the watch itself.
The same can be found below,

“I bought this as a Christmas gift. My son didn’t want an Apple Watch because he said he didn’t need a
bunch of extra features. He loves this one. It’s of good quality. Just simple.” [EUR-AMA-34] (5/5)

We can presume that the reviewer has found the lower cost device cost device is more conducive to achieving
this goal of lesser features in a way that the Apple Watch cannot.

“This isn’t the watch to buy if you’re planning on climbing Mount Kilimanjaro, but it’s a nice value for
someone who’s into light fitness.” [BAND7-BB-23] (5/5)

Simplicity then refers to physical exertion and that reduced functionality corresponds to how strenuous the
user’s activity will or will not be. The onus of what is simple, is the assumed idea that the level of activity dictates
the different tracking mechanisms required, and that the device is sufficient in its capacity to serve that.

We also see a general desire for standalone use of the watch which does not require mobile device integration
with cellphones and WiFi such as in this review:

“It’s great that I don’t need a phone, app, or Bluetooth...” [WIL-WAL-39] (5/5)
This was reported often by self-identified elder users. An example of self-identification is:

“I am a senior, so not running a marathon. I got it to encourage me to stay active...” [B5-AMA-62] (4/5)
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4.3 RQ3: Perceptions of DeviceQuality
Particular attention was given to references of material and software quality and how reviewers reported these
factors in relation to the use experience. When we note material quality, we refer to the watch band, the materials
for the display, the battery, the sensors, and all other physical components of the device. When speaking of
software we refer to the UX and UI experiences of the device. This can include data organization, glitches, visual
layouts, software applications, and much more.

4.3.1 Hardware & SoftwareQuality. Notably, a large portion of reviewers detail physical problems with their
device which required that they either (and) buy new products for broken parts, replace the watches entirely, or
discard the watch without replacement.

For example, in this review, the user recounts several use disruptions that occurred because the device stopped
working. Within a few months they had gone through two defective devices with similar mechanical issues.

“Got the first watch in July. It worked until like mid-August and then had a critical malfunction and
stopped coming on. There is a warranty so I sent it back and I only had the new watch for a little over a
month (had to pay for shipping). I got a replacement and then the screen broke...” [ITOUCH-AMA-99]
(1/5)

Other reviews mentioned issues with watch bands, such as in the following, where two devices were purchased
separately but the same issue presented itself.

“I REALLY liked it! Until it kept coming loose and I found out that it was broken on one side. Unfortunately,
my friend had the same issue the week before. I bought replacement bands for us.” [EUR-AMA-87] (2/5)

There’s another tension that arises where the device may work, but the failure of the watch band, if not replaced
(like in the previous quote), renders the watch essentially useless. This contention is outlined here:

“The watch seems to be fine, it holds a charge for a few days. But the bands already broken so its useless
unless I spend more money of course.” [FTV-AMA-22] (5/5)

What is particularly intriguing about this review is the user’s 5 star rating for an item that they themselves
have deemed unusable. Seemingly, the experience of a broken watch band did not deter them from a positive
rating.
Some even noted that the watch caused them physical harm such as burns, rashes, bumps, and bruises:

“All of this was messy!!! The watch burned me so I gave it back...” [BIP-WAL-64] (1/5)
Issues such as glitches and the like also put software quality into question. We refer to those software issues

where reviewers were either temporarily barred, or permanently disengaged, from use.
“I got this watch like a a week before the software update. It worked before but after the update it stopped
working right. I got a replacement because I thought it was that watch but it still didn’t work. I finally
returned it for a full refund.” [BIP-WAL-43] (1/5)

In this example, the reviewer could no longer use the watch because of a software update, however, replacing
the watch still did not resolve the issue.
Although these phenomenon are not necessarily unique to these devices, there is an interaction that occurs

between “access” and the act of having to replace or discard. This becomes even more important as we observe
that some reviewers have notions that the quality of the devices is inhibited by low cost. Some claim that such
material and software issues could be bypassed through the purchase of the “real devices”, or namely, other
higher priced devices. Take the following:

“Here’s an update, the watch sucks ... it already broke! I should have got the real thing! It stopped charging
even with a new charger that I bought it still doesn’t work! Save the time and money and go ahead and
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buy the real smart watches! ... I’ll likely sell this and buy an Apple Watch because at least I know the
quality is better” [ITOUCH-AMA-89] (2/5)

Or here, where this user encountered not only an issue with the band, but separate issues with the display, and
the application.

“...The display randomly stops working...I have not established a pattern for why. I had to buy a replace-
ment band a few days after getting the watch. The app is barely passable, sometimes the settings don’t
work...Save up and buy something else.” [XAO-AMA-69] (3/5)

From their perspective, purchasing a higher priced item through “saving up”, could potentially be a safeguarding
against such issues. Here it seems that there is some financial barrier to immediately purchasing (or replacing) a
higher priced device.

4.3.2 Longevity. Lastly, we also consider longevity as a facet of device quality. Longevity refers to the capacity
of a device to be used for a sustained period of time. Longevity is tied to material and software quality, but the
concern is more on the lifespan of a functioning tracker.

In this review in particular, they both discuss glitches with the device, and in the same breath, contend that if
longevity is of interest, the market devices should be considered.

“...Finally glitching a few months in but at this price to me it was totally worth it. I’d go with name brand
for longevity and accuracy if you care about that...” [BAND5-AMA-141] (4/5)

And in some instances, reviews alluded that the circumstances of the device failure represented some underlying
retribution for buying a cheaper device.

“...it is what it is, a basic tracker that reported I took steps in my sleep. You get what you pay for.”
[BAND5-WAL-51] (1/5)

5 DISCUSSION
While our approach does not enable making definitive judgements on the overall success or failure of these
devices on a functional level, we offer some suggestions on what these reported experiences mean in the context
of socioeconomic class. And moreover, we consider how some of these reported experiences impact the larger
context under which wearables are designed, developed, and sold. We highlight conflicting needs of different
user groups, reflect on how the field could approach designing for low cost sensing, and discuss the limits of our
study and opportunities for future work.

5.1 Conflicting User Groups and Expectations
In the space of any one devices’ review dataset, we found that the cost of the device impacted how users perceived
and assumed device capabilities and quality. Some reviews perceived a low cost device as providing only basic
functionality, while others expected its functionality to mirror those of market price wearables. Although people
all seek out these devices with some desire to track their fitness, we also noticed sometimes polarizing differences
for the motivations behind the use of “low cost” devices in particular.

5.1.1 Transitioning and Trial Users. From the reviews, we observed a large set of transitioning and trial users
for whom the low cost affords a luxury that is not available with the higher priced devices. For this group, the
low price tag affords the opportunity to be relieved – relieved of carefulness, of worry, or extreme care, because
the devices’ future is inconsequential. Low cost is made sexy by these groups. It’s like decorating a house for
Halloween – excitedly placing budget cobwebs and homemade crypt keepers on the front lawn for a month, but
as soon as the season has passed, discarding them for the next holiday’s thrills. The lower price tag allows users
to test out devices at their leisure because the commitment to the device’s success is fairly minimal.
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This maneuvering of low cost resembles what is often discussed as “budget culture”, a middle and upper-class
hobby of “couponing” and “saving”, which inspires consumers to practice frugality as an attempt to consolidate
wealth. However, couponing in this context is not a representation of need, it is tied to the “consumption of
bargains” [68] which in our case, settles the decision to purchase the devices as a protection of assets. And
particularly, places the low cost wearable within an “opportunity cost” [24] mindset.
The cost-benefit in this case, is a loss of precision in accuracy or reduced software functionality with a

compromise around price. Generally, participants justified a lowered capability as a necessary downside to
purchasing the device. And if the device does not work as well, they lose less than with the alternative of
market price wearables. From the perspective of design, this positions the low cost wearable as a space where we
designers are less interested in creating sustainable devices of quality, but more so on creating devices that work
just enough. In the same vein, the trial users, those who purchase these devices in order to “test” their potential
desire to invest in market price devices, are in a liminal space where the device is merely a means to an end.
The needs of these users are not particularly outlandish or shocking, but there is a danger to designing low

cost devices that mostly support their goals. This is of particular importance because the needs of this group are
often in tension with other groups who either do not view the market price wearable as an option, or cannot
excuse low quality functionality.

5.1.2 When Low Price is a Necessity. Another use group surfaced in our analysis are those for whom the low cost
of a device is a necessity. Take the first time user who bought the device primarily for its low price tag, and who
unlike the transitioning user, cannot try out multiple devices. The low cost device may be the only option for
them to introduce tracking into their tech or wellness ecosystem, likely because of socio-economic differences.
We suspect that a significant portion of the transitioning and supplementing reviewers may be of a higher

socioeconomic status, owing to statistics which characterize demographics of American wearables users. This
data tells us that those on the middle to higher ends of the spectrum are most likely to simultaneously own
multiple device types [27, 81]. Of the percentage of Americans who use wearable devices, those who are at the
lower ends of yearly salary, and educational attainment, are the least likely to have adopted wearables [80]. And
although a majority of families making less than $30,000 a year own smartphones, the use percentages drop
dramatically when considering laptop, tablet, broadband, and other technology usage [27, 81]. As a large part of
the reviews discuss previous market price device use, it is not a far stretch to assume what their socioeconomic
status’ could be.

The drawbacks of a device and the presumed expectations of device quality, will weigh differently for lower SES
users compared to users who have used, or still use, market price sensing devices. The same can be said about the
material quality of the device. If a device has a finicky watch band, a fragile screen, or no longer works, the burden
of replacing or discarding the device will materialize in a different way for lower SES users. This is not surprising,
as there are even differences in perceptions of necessary activities by socioeconomic groups. For example, the
burden of cost of grocery shopping is shown to produce anxieties for women of a low socioeconomic status,
while the shopping experience is seen as an exercise in “joy” and “leisure” for women of a higher socioeconomic
status [33].

For our purposes, this could mean that replacing the device will prove more burdensome for someone without
disposable income for technology. Furthermore, free time is needed to to call and replicate issues with the device
manufacturer, which will be more difficult for lower SES users [31]. A similar sentiment is expressed by low
income mobile phone users in a study conducted with rural Kenyan and Zambian farmers [86], who state that it
is limiting when their inexpensive handheld devices break and require replacement because it essentially defeats
the purpose for purchasing a cheaper device. This sentiment on surprise expenses from broken or lost devices is
also alluded to in Holko et al.’s study with patients at a federally qualified health care center [31].
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This question of the digital divide is not new. But low cost wearables devices presumably should tackle one of
the barriers of use, cost. It is notable that who is using these devices are likely not low-SES, and that they seem
more willing than others to accept more glaring device downsides.

5.1.3 Longevity, Material and Software Quality. Similarly, we also question the level to which low cost wearables
are in service to the goal of affordability as it relates to device longevity. These questions stem from considering
the potential implications of reported device quality failures. In the tracking space, long term use of wearable
devices is often a central component of the conversation around tracking. It has been discussed in relation to
adherence [74, 75], behavior change [14, 55], and more. In these contexts, long term use is associated with the
users motivation to form habits towards continued use. But for our purposes, we approach longevity to mean the
working lifespan of the wearable device itself, which is often a precursor to achieving these goals.

Across all of the devices, we observed reports of hardware (and software) collapses occurring as early as within
a few days of device use. In keeping with the tradition of long term use, we then begin to question whether
these goals change with price. It could be the case that it is an intentional choice for low cost devices to support
entry into tracking. This means that because the device is relatively affordable but has a short life span, you can
purchase another device. If this is a part of the design intent (e.g., planned obsolescence [7]), it seems that this is
a success.
However, this short life span phenomenon then brings about the troubling reality that the devices are not

perceived as dependable. Moreover, these devices may not actually be cost effective because of the need to purchase
multiple as they break or become ineffective. Finally, concerns around material and software quality introduce
concerns that low cost wearables cannot support long term use or behavior change, because the opportunity to
support these areas get cut short.

5.1.4 What Does this Mean? All in all, there seems to be uncertainty about the low cost devices and what they
represent and allow. We see that at this price point, cost becomes a scapegoat for the user experience at all stages
and that ideas of what low cost represents colors the interactions that users have with the devices.
When thinking on tracking accuracy for example, we can see both in the reviews, and in many other papers,

that these discussions of inaccuracy are also being had on the level of market brand devices [20, 29, 44, 87]. The
same is also true for the complaint of skin burns and allergic reactions [17, 30]. However, from the reviews there
is a perception that the low cost wearable, in its function as a budget item, is uniquely poor in this regard.

This is not to suggest that the claims that the devices are inaccurate (or other concerns on quality) are unfounded.
On the contrary, one clinical study (presumably one of few conducted with low cost physical activity tracking
devices), interested in the viability of a budget Xaomi tracker for clinical monitoring, found the band to be in
some part inaccurate, and wholly insufficient for their goals [57]. Instead, what we do suggest is that there is a
need to mend these contradictions and expectations.

5.2 Designing in the Low Cost Sensing Space
Without deeply thinking about the low cost wearable, the Ubicomp space and the personal informatics HCI
community at large is potentially pricing people out of the opportunity to use consistently efficient devices. This
shows up in the low cost commercial wearable device’s design itself, which from the reviews, seem to work
towards the spectrum of needs of those users who have previously used higher priced devices.
To enable the low cost wearables space to support the needs of people for whom low price is a necessity, we

suggest that Ubicomp examine how to maximize design and efficacy within a price point. This line of inquiry can
help to remediate low cost devices that are inconsistent yet reminiscent of the higher price devices. To be clear,
this is not to say that the value of a low cost device should exclude populations from the “privileges” of the higher
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cost devices. We merely suggest an intentional exploration of low cost artifact design focused on removing the
distinction between a higher priced device and a lower price device as high quality versus low quality.

5.2.1 Setting an Agenda for Low Cost Device Design at Ubicomp. Inspired by our findings, we present the following
questions as suggestions for further design investigation:
• What features or capabilities can be most easily removed from high cost wearables to bring down the price
point without compromising on core utility?

• What new features or capabilities need to be added to low cost wearables to serve the needs of the populations
who rely on them?

• Are health interventions which leverage low cost wearables as effective as high cost ones? And if not, what’s
lost in translation?

• What quality issues can actually be attributed to the low cost of devices, and what issues are typical of activity
trackers generally?

• What are the comparative differences in accuracy between low cost devices and those of a higher cost? If there
is a significant difference, is cost truly the driving factor?

• How can low cost devices be designed to support long term use? Or does their need to be a unique framing of
adherence in the low cost context?

• How can designing for simplicity, or use without internet, be accomplished within a tracking context? This
could mean exploring wearables which house only data related to tracking, without complex UX/UI.
For some of these items, it may be that users can assess them on their own, say when step count data is

inaccurate. However, as the subject matter experts, researchers in this space are able to provide design-related
answers as to why defects are occurring and to what level these inaccuracies differ at certain price levels. This
can only be part of the investigation however, because we should also gather insights from intimate qualitative
work with potential users.

5.3 Ethical Implications, Limitations and Future Work
It is necessary to highlight the ethical implications of the work. Most notably, the reviewers, although their
reviews were made public, were not notified that their claims would be used in a research study. While we
paraphrase their thoughts in an attempt to rectify potential harm that could be caused by disseminating such
information here, stemming from actors finding the reviews/reviewers, we acknowledge the lack of consent and
the potential risks.
Moreover, there are also limitations to this study. Although the analysis of public reviews allowed us to get

a broad range of perspectives which would be limited by more granular methods like interviews, there are
limitations to this method. For example, even though it was not irregular for reviews to be updated which allowed
for clarification of insights, there is still need for further clarity, as use experiences can be more expansive than
what is written. This is especially true when we consider both systemic website specifications like word count
limits, and the restrictions to what people are willing to say on public platforms.

It’s also important to note that sentiments which motivate people to leave online reviews often skew towards
extremes [32]. For example, it is most likely that for reviews left on Amazon products or Yelp businesses, the
numerical rating will be a 5 or 1 (on a 5 point scale). This means that users are most likely to leave a review if
they have had particularly great or negative experiences [32, 88]. We attempt to rectify some of these challenges
by looking towards the content of the reviews and not merely the ratings, as the content allows us additional
context. However, this still presents a limitation to the data, as our analysis likely over represents perspectives of
people who had strong positive or negative reactions to the devices.
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Likewise, there are also limitations to the devices we selected. Notwithstanding the fact that we strove for
variety in devices, it is the case that every device offers different features and thus hardware/software quality.
Therefore, it’s worth taking into account that some aspects of our results may not generalize to other low cost
fitness devices, and that perspectives may be limited owing to differences in the number of reviews we looked at
per device.

Additionally, very limited data may suggest a link between high socio-economic status and likelihood to leave
online reviews, specifically on Yelp [88]. However, this data still highlights that middle and lower SES groups
do participate in reviewing online. By qualitatively analyzing review commentary, we were able to pull these
perspectives when explicitly stated by participants, but further work is needed that directly targets lower SES
users. However, it is important to note that we have limited understanding on how online reviewing practices
relate to socio-economics, and whether that extends to different kinds of online reviews (e.g., products as well as
businesses). More research remains to be done to confirm the extent to which this finding is wide ranging.

Lastly, because we conducted this study in the U.S. and therefore contextualize our understandings from this
framework, it is important to note that further evaluation is necessary to address these concerns through country
and cultural lines such as in communities in the global south [2, 18], or rural areas of the U.S. While we think
many of the main principles likely apply (for the Western context), there are some crucial insights that are worth
further study.

6 CONCLUSION
As a research community, we should continue to frame the physical activity tracking device by expanding our
framework to be more inclusive of devices that will be low cost in the consumer market. To do so, it is imperative
to make the decision for whether low cost devices are designed to entice the tastes of transitioning and trial
users who want sufficient devices that are deficient but not a fault, or for those users who may be interested in
tracking health data, but cannot afford higher cost devices. We do not attempt to suggest that there should be a
universal definition of what a low cost device should be, or that our vision should expand outside of Western
contexts, or even American contexts. We merely suggest a reality where low cost is not associated with any
specific quality, and what that looks like will be dependent on the circumstance, but we can open up spaces for
different forms of interventions (those which are minimal or simple, those of lower but practical accuracy) based
on those expressed needs.
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