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Abstract
Got sleep? is an android application to help people to
be aware of their sleep-related behavioral patterns and
tips about how they should change their behaviors to
improve their sleep. The application evaluates people’s
sleep habits before they start using the app, tracks day
and night behaviors and provides feedback about what
kinds of behavior changes they should make and
whether the improvement is done or not. In this paper,
we propose our approach to intervene sleep.
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Introduction
Sleep is critical to a wide range of biological functions;
insufficient sleep impacts a wide range of physiological
functions. These include immune function, metabolic
regulation [3] , hormone regulation [7], and cognitive
performance [4].
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Unhealthy sleep behaviors are increasingly common in
modern societies. One frequently cited main cause of
this is the increasing use of electronic media, and

users engaged with the system. In addition, smart
phones have many kinds of sensors which can monitor
user’s behaviors and environment. One of the
important factors in intervention is how we can engage
users and make them stay using the technology for a
long time. Also, playfulness can be also the important
factor in the system. Gamification has been considered
as important roles to encourage people to change
behaviors or keep using technology for a long term.

increased connectivity and socializing via social media.
One of the main methods of communication is text
messaging, and many of these interactions occur late
at night, resulting in later bedtimes and disrupted sleep
[2]. Recent data show that healthy and unhealthy sleep
behaviors propagate between individuals connected by
a social network. In addition, the social media itself
may influence sleep through the light emitted by the
devices; such relatively dim light at night has the
capacity to delay sleep onset, suppress levels of the
sleep promoting hormone melatonin and delays of the
endogenous circadian biological clock [6] that promotes
sleep and wake at certain times, thereby making it
more difficult to fall asleep at the desired time. In
addition, excessive internet and mobile phone use can
cause anxiety and insomnia, and in the long term these
effects can potentially lead to depression [10].

Got sleep?

Previous Work

Got sleep is an android application with the following
features.

Many researchers have worked on sleep intervention.
Sleep education also helps people to understand the
importance of sleep and has been tested and measured
its effect over various populations [12]. Online sleep
training or therapy system has also been developed
[9]. Less engagement has been pointed out in online
therapeutic system than taking therapy in person.
Using technology, home sleep monitoring system can
tell users how long and how well they sleep with an
accelerometer on smart phones or wearable devices.
Lullaby is a system to monitor sleep and bedroom
environment (light, audio, temperature and motion on
the bed) [5]. ShutEye is a mobile phone application to
track user’s behaviors affecting sleep and provide
recommendation to improve their behaviors [1]. Mobile
phones which users carry with them most of the time,
can send messages to users promptly and could make

We propose a system to monitor user’s behaviors and
environment, collect subjective and objective measures
about sleep, health, mood and performance and
provide personalized feedback to encourage users to
change their behaviors to improve users sleep.

Initial Evaluation
Users are asked to fill out Pittsburg Sleep Quality Index
questionnaire to evaluate their sleep habits at the
beginning (Figure 1).

Figure 1. Sleep habit evaluation using PSQI

Daily behavior & sleep environment monitoring
The app monitors users’ behaviors and sleep
environment and also collects subjective measures.
These data are not only visualized on the graphs
(Figure 2) but also used to personalize the feedback.


Accelerometer

Accelerometer is used to monitor movement on the
bed. We have been working on comparing phone
accelerometer, actigraph and polysomnography data to
develop algorithm to detect sleep/wake and sleep
stages.

The app also monitors phone usage to understand how
late users interact with their phone and what kinds of
social interaction they have (phone call, sms, location
and screen on timings).

Daily questionnaire
Users are asked to fill out the timing and amount of
food and caffeinated drink intake, exercise and
subjective measures about sleep, health, mood and
performance (Figure 3). These daily questionnaires can
be customized in the settings depending on the users’
behaviors.

Figure 2. Visualization of sleep history.



Light Exposure

Phone can be kept inside a pocket or in a bag;
however, by exposing their phone to their bed-room,
the app monitors ambient light intensity. Also, like
f.lux, we can control the display brightness and color so
that blue light does not disturb circadian rhythm and
remove users’ sleepiness at night.


Sounds, humidity and temperature

Sound, humidity and temperature at the user’s
bedroom are monitored during their sleep.


Phone usage

Figure 3. Daily questionnaire

Feedback
Based on the sleep hygiene tips [8, 11], the app
provides users feedback about the following factors.


Sleep duration, quality and regularity



Nap timing



Exercise



Sleep environment



Caffeine/Alcohol/Meal timing/ amount



Electronics usage

cross-sectional study. Journal of Sleep Research 12, 3
(2003), 263–263.
[3] Buxton, O.M., Cain, S.W., O’Connor, S.P., et al.
Adverse metabolic consequences in humans of
prolonged sleep restriction combined with circadian
disruption. Science translational medicine 4, 129
(2012), 129ra43.
[4] Cohen, D.A., Wang, W., Wyatt, J.K., et al.
Uncovering residual effects of chronic sleep loss on
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Figure 4. Example of feedback

To add playfulness
Sharing users’ sleep scores to friends on social
networks or Got Sleep? server or having a competition
in groups could be good way for users to keep using
the app for a long time and motivate each other.

Conclusions
In this paper, we propose Got sleep? an Android phone
application which users can evaluate their sleep habits,
monitor their daily sleep-related behaviors and
feedback tips to them. We will evaluate long-term
usability and effectiveness and investigate which
functions will be more useful to help users to improve
their sleep and engage users.
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