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Abstract: Self-tracking is able to encourage positive behavioral changes in individuals who monitor 24-hour behav-
iors such as physical activity, sedentary behavior, and sleep. Sleep in particular can be improved through manual
self-tracking using digital interventions that are equipped with Behavior Change Techniques (BCTs). Wearable de-
vices automate both the process of collecting personal data and the act of aggregating insight from the information,
but this leaves users feeling disengaged from their devices. We explored the lived experiences of 8 long-term users of
the Oura Ring, a sleep monitoring device, to examine the potential reasons behind the inability of sleep wearables to
affect change in spite of the accuracy of its captured objective data. We compare the features and differences between
manual and automated self-tracking and propose potential solutions for improving the impact of the latter modality.

1. Introduction
Despite the accuracy of wearable devices in capturing physio-

logical data, users exhibit an absence of incentive to modify their
behavior for the benefit of their sleep health [1]. For example,
even after a year of usage, users of the Oura Ring, a sleep moni-
toring device, report subjective perceptions of sleep improvement
while their objective data presents either a stagnant or downward
trend in sleep quality over time [2]. To the best of our knowl-
edge, there is no salient explanation for this phenomenon and no
existing literature that explores this issue.

In this paper, we examine the lived experiences of both past and
present users of the Oura Ring to better understand the hurdles
faced by sleep tracking through wearables. We collected insights
on the struggles that users faced using semi-structured interviews
that covered their overall experience with the ring, their relation-
ship with their sleep, and the knowledge they had of the contrib-
utors to sleep that were tracked by the device. With the support
of existing literature, we discuss the prevailing strengths of self-
tracking and propose potential interventions that can be taken to
make wearables more relevant to a wider range of people.

1.1 The Oura Ring
The Oura Ring is a commercially available consumer-oriented

wearable device designed for sleep monitoring. It is fitted with re-
search grade sensors that measure several physiological markers
throughout the day and night, which includes physical activity
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Fig. 1 Sleep Contributors on the Oura Application

(Figure 2), heart rate, and heart rate variability (HRV) [3] (Fig-
ure 3). All captured data is communicated daily on its accom-
panying mobile application, where it also displays a calculated
Sleep Score that summarizes the overall quality of the user’s
sleep in the previous evening based on seven key contributors:
their Total Sleep in hours and minutes; their Sleep Efficiency in
hours and minutes, which represents the time they spent asleep
while they were in bed; their Restfulness, or whether their sleep
remained uninterrupted by any movement or wake-ups; their



Fig. 2 Activity Tracked by the Oura Ring

Fig. 3 Heart Rate and HRV Tracked by the Oura Ring

Rapid Eye Movement (REM) and Deep Sleep durations rep-
resented in hours and minutes and by their percentage relative to
their total sleep; their Sleep Latency, or the time it took to fall
asleep, and the Timing of when they went to sleep and woke up
the next day (Figure 1).

Constant long-term usage of the Oura Ring is crucial to draw-
ing up a blueprint of the wearer’s normal vitals and what day-

time and nighttime habits will best optimize their sleep qual-
ity, which the device recommends once it builds a history of the
user’s lifestyle and behaviors (https://ouraring.com/blog/
readiness-score/). The ring has been proven to be accurate
in its detection of sleep stages and in its prediction of sleep qual-
ity [4]. It is comparable in accuracy to medical sensors such
as electrocardiography for heart rate monitoring [4] and research
actigraphy and polysomnography for sleep tracking [5].

2. Self-Tracking
Self-tracking is the core element of the Quantified Self (QS)

movement [6], in which habits are optimized through the rou-
tine monitoring of daily health-driven behaviors, such as physical
exercise [7], nutrition and sedentary behavior [8], and sleep [9].
Wearable devices provide individuals with the opportunity to
track even more granular information of their activities and phys-
iological markers through the use of data derived from sensors.
Not only do these devices reduce the capture burden of long term
manual self-tracking, they allow for the collection of more accu-
rate objective data on health parameters [10], [11] and even assist
in supporting medical diagnosis of disease [12].

Manual self-tracking methods performed digitally using a
smartphone application have proven to be effective in transform-
ing habits in users based on their subjective reporting. Persua-
sive applications geared towards improving sleep quality using
Behavior Change Techniques (BCTs) are successful in affecting
significant positive change in users over a short period of use [13],
as is manual self-tracking where self-reflection of sleep hygiene
practices is encouraged [14]. Out of the many BCTs, users who
track 24-hour movement behaviors (i.e., sleep, physical activity,
and sedentary behavior) derive the most benefit from receiving
knowledge on how to best lead a healthy lifestyle, learning more
about the outcomes of health-related behavior, self-monitoring,
and receiving feedback, instructions, or tips [15]. In addition to
this, instilling and routinely reinforcing knowledge of sleep hy-
giene in conjunction with manually self-tracking of any relevant
daytime and nighttime behaviors using a mobile app intervention
has been found to have a significant positive relationship with
sleep quality [16]. Adopting sleep hygiene practices is known to
improve sleep health [17], yet information on good sleep-related
habits is not communicated in conjunction with objective sleep
data in the Oura application and is confined to its own section.

In spite of the proven advantages of using BCTs and encour-
aging self-reflection in users of self-tracking interventions, wear-
able devices do not offer any features that collect subjective data
and instead automates the gathering of insight, risking a loss of
awareness, self-reflection, and engagement in its users [14].

3. User Experience with the Oura Ring
In a laboratory-wide project covering the Oura Ring, more than

100 graduate and undergraduate university students have volun-
teered to wear the device in-the-wild for an unrestricted duration
of time with no limitations on their usage and with no penalties
for intermittent use or the cessation of use. 8 members of this co-
hort were interviewed regarding their experiences with the ring.
Each participant contributed an average of 16 months or 1.5 years



Fig. 4 Usage Pattern of the 8 Respondents

of data, or between 230 and 712 days of total non-continuous us-
age before they were interviewed (Figure 4). In this section, we
outline the interview procedure and elaborate on the key insights
lifted from their responses.

3.1 Interview Process
A semi-structured interview framework was designed around

three key points of interest: (1) the user’s usage habits with the
ring and their assessment of its comfort, aesthetics, and sensor
fidelity; (2) their adherence to sleep hygiene practices and their
relationship with sleep, particularly its placement among their
priorities; (3) and their knowledge of the sleep contributors mea-
sured by the device. Two pilot interviews were conducted to eval-
uate the framework’s efficacy in collecting sufficient information,
after which it was expanded and refined further. Two researchers
served as interviewers, one for participants who preferred to com-
municate in English and another for participants who were more
comfortable with Japanese. 5 interviews were held in Japanese
and 3 were held in English. Each interview lasted between 1 to
1.6 hours. The interviewers sometimes asked additional questions
based on the responses provided.

All interviews were transcribed into text using a speech to text
application and were then manually checked by the interviewers
for accuracy. Interviews in Japanese were machine translated be-
fore being vetted by the Japanese-speaking interviewer.

The experiment was approved in advance by the ethics commit-
tee at the Graduate School of Informatics at Osaka Metropolitan
University. All participants received informed consent.

3.2 Lack of Information Gain
Users report a disconnect from their captured data due to the

attitude that the information can already be discerned by them-
selves. According to one respondent, they do not think there was
any ”practical usability gain” from the Oura Ring’s calculations:
if they feel as though they slept poorly or did not rest well, they
already know this without the ring telling them so.

Certain information is seen as exceptionally novel, particularly
the effects of alcohol intake on sleep quality. Several respondents

volunteered it as a very interesting detail, although it only invokes
inquisitiveness upon the initial discovery. Some users were im-
pressed by the device’s heart rate capture during cardiovascular
exercise and the changes in their data over the course of their
menstrual cycle, but many reported sensing a slight incongruence
between Oura’s scores and their self-perception of how well they
slept. This gulf between the subjective feeling of users and their
objective data aligns with related literature, which cites a grow-
ing body of research highlighting a deficient correlation between
subjective and objective measures of sleep characteristics. [18].

3.3 Learned Helplessness
When probed about their adherence to sleep hygiene prac-

tices, respondents communicated a sense of powerlessness when
it came to affecting their sleep data through better habits. They
expressed a lack of knowledge of how Oura’s sleep contributors
can be influenced in spite of this information being available on
the mobile application, or pointed to circumstances beyond their
control (e.g., work, school, social life, new environment) as rea-
sons that they could not commit to changing their behavior. Hav-
ing a lack of structure in their life, such as a job which requires
them to abide by a certain number of work hours, is another ob-
stacle in forming self-discipline.

3.4 Selective Interest
The seven key sleep contributors that the Oura Ring tracks is

summarized in one dashboard on the mobile application, allowing
users to view the characteristics of their sleep at a glance. How-
ever, when asked to define each sleep contributor or to provide
their optimal measurement, most respondents could not provide
sufficient answers or even expressed not knowing what some of
these contributors were. A user could assert having a dedica-
tion or interest to sleep tracking and improving their sleep quality
but will only report paying attention to deep sleep and no other
measure. One respondent said they did not know that the other
contributors were important despite them all having the same in-
formation hierarchy.



4. Discussion and Conclusion
Manual self-tracking through digital applications has the po-

tential to augment human behavior and enhance the quality of
life in individuals. It has been confirmed to impact sleep-related
habits in positive and meaningful ways [13], [14], [15], [16], yet a
wearable device designed for sleep monitoring which automates
the collection of measures with incredible accuracy does not seem
to encourage the same effect [1], [2]. Adjacent literature has re-
vealed a cross-cultural wellbeing improvement in users of wear-
ables who successfully integrate its use into their lives [19], which
provokes us to speculate on the potential reasons why the Oura
Ring cannot seem to achieve this.

Given that an increase in outcome expectations during manual
self-tracking has an inverse interaction with sleep quality [16],
it is possible that the high sensor fidelity and perceived sophis-
tication that users have of the Oura Ring contributes to the lack
of improvement in their sleep. Due to having astronomical ex-
pectations that the device will solve their issues on their behalf,
users are poised to inaction and wait for instructions that never ar-
rive. This may be the reason that they fail to see any benefit from
the information the ring provides as it does not come accompa-
nied with actionable guidance that lends it practicality. It is also
possible that the nature of sleep itself is too idiosyncratic a behav-
ior to track through a wearable. There is even an argument that
quantifying sleep diminishes the act into an achievement rather
than a highly subjective experience that looks different for ev-
erybody, which feeds into a burgeoning social anxiety to attain
perfect sleep [20]. Studies do show that sleep tracking can induce
preoccupied perfectionism in users to the point of catastrophic
thinking if their tracker data is not up to standard, even going as
far as to hurt their ability to work with a healthcare provider [21].

The pitfall of automated data collection irrespective of its bet-
ter accuracy and greater information granularity is that it alienates
people from their data, which they appear to make much better
sense of when they collect it themselves [22]. It is becoming in-
creasingly apparent that a hybrid approach to data collection in
self-tracking that combines both subjective and objective mea-
sures is best for capturing a comprehensive picture of a person’s
sleep [18], [22]. This conforms with existing literature on what
users desire from their wearables: they would prefer to have a
tailor-made experience built from the foundations of their per-
sonal history [23], which would require some manual documen-
tation of what makes their needs and preferences unique. Manu-
facturers may also endeavor to extrapolate several different user
personas of varying and distinct circumstances that merit discrete
styles of device usage to better tailor to different types of peo-
ple [24]. This may help with finding and targeting the myriad
obstacles that users might find too challenging to change about
their behavior or their environment; some of these may simply
have to be accepted as factors to work around or can be con-
fronted through tailor-made feedback. It is crucial that the user
builds confidence in their ability to transform their lifestyle, as
self-trackers derive more sleep quality as their perceived capabil-
ity increases [16].

Although continuous and long-term self-tracking is posited to
be the optimal means of leveraging the benefits of wearables, ev-
idence has shown that the impact of self-tracking on behavior
remains even after discontinuance [25]. This supports adjacent
literature suggesting that short-term device usage is a feasible op-
tion that increases its usefulness to the user [23]. Allowing users
of wearables to define the duration of their device adherence and
to what extent they engage their data may alleviate the pressure
to achieve ’perfect’ sleep; instead, it may encourage them to ap-
proach a sleep pattern that satisfies their personal contexts. In
addition to this, providing actionable feedback in an accessible
language can nudge users to look at the comprehensive picture of
their raw data instead of by piecemeal and feel more empowered
to cascade the information into action [23].

4.1 Conclusion
In this paper, we discussed the phenomenon of manual self-

tracking and its ability to affect behavioral change in individu-
als who monitor 24-hour behaviors (i.e., physical activity, seden-
tary behavior, and sleep). Sleep in particular can be improved
through manual self-tracking using digital interventions that are
equipped with BCTs, namely receiving knowledge on how to
best lead a healthy lifestyle, learning more about the outcomes
of health-related behavior, self-monitoring, and receiving feed-
back, instructions, or tips [15]. Wearable devices automate both
the process of collecting personal data and the act of aggregating
insight from the information, leaving users feeling disengaged or
detached from their devices [22]. 8 long-term users of the Oura
Ring, a wearable designed to monitor sleep, were asked about
their experiences with the device, their relationship with sleep,
and and their familiarity with the sleep contributors measured by
the ring. Their responses revealed a disinterest in the information
presented to them, citing that it was not novel compared to what
they could discern by themselves through their own subjective
feeling. The respondents also reported a sense of helplessness
over their capabilities to change their habits or influence the data
captured by the device. Despite harboring an interest in sleep
tracking and a desire to improve the quality of their sleep, most
respondents were unable to define the seven key sleep contribu-
tors measured by the ring except for one or two, suggesting that
their attention to their data is highly fragmented or selective. We
explored the potential reasons for these issues and believe that,
rather than weigh the advantages of manual and automated self-
tracking, a hybrid approach to data collection that combines both
subjective and objective measures is best for capturing a com-
prehensive picture of a person’s sleep [18], [22] as users also
make much better sense of their data when they collect it them-
selves [22]. Making the mobile application more accessible in
terms of its language used and its nudging techniques may also
better empower users to leverage their data [23].
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