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ABSTRACT

Background: Sleeping issues are associated with sleeping disorder whereby the user is having a problem to sleep and to re-

main sleeping.

Problem: Anxiety, depression, and stress are among the identified factors which lead to a sleeping problem.

Purpose: This paper presents a proposed system, “Sleep Well,” which is a mobile application to overcome sleeping problems.
The questionnaires which were distributed to 80 people via google form has revealed the need to have an application for this

purpose.

Outline: The first section of this paper is an introduction and followed by a literature review. Next is data collection and continued
by findings and data analysis. Finally, the paper concludes by making some recommendations.
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INTRODUCTION

Insomnia is a sleeping disorder problem by many people in
the world. Insomnia is known as having difficulty falling
asleep or staying asleep. This condition can be within a short
term or can last long. Insomnia causes many different prob-
lems physically and mentally, for example, tiredness, depres-
sion, anxiety, and many more. Insomnia is triggered by pain,
health conditions, lifestyle, and medication. Research in the
United States shows that 30-40% of adults have symptoms of
insomnia within a year!. This project aims to propose mobile
application applications known as ‘SleepWell’ to address the
sleeping problems. Some of the advantages of the proposed
system include: solving the sleeping problem, encourage
better sleeping habits, and improve user health.

Literature Review

Insomnia impacts a person physically and mentally, and
it could be caused by many different factors, for example,
medical issues like chronic pain, low back pain, allergies,
and different medical issues or mental illness like depression,

anxiety, or panic attacks®. There are many different methods
of overcoming insomnia, such as limiting naps, eliminating
alcohol, caffeine consumptions, and many more®.

According to research and studies by the American Academy
of Sleep Medicine (AASM), college students maximize their
performance on final exams through study and a good night
of sleep®. The studies show that students that are getting
enough amounts of sleep performed better than the students
that deprived of sleep. Their recent studies pointed out some
other interesting facts which are: students who had a poor
sleep or bad sleeping habits (sleeping late) affect their aca-
demic performance and daytime functioning, and students
who have sleeping problems also have more mental health
problems compared to the ones that don’t.

This shows that how much sleep benefits a person’s daily
performance. There are many mechanisms to address the
sleeping problem. Firstly, relaxation exercises or techniques
for better sleep. Generally, people who are having sleep-
ing problems have their mind racing or preoccupied, which
makes it difficult to sleep. An interesting fact has revealed
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that students who have listened to music 45 minutes before
going to bed had a good sleeping quality °. Furthermore, hav-
ing an alarm and tracker is advisable for quality sleep. An
alarm tracker helps to keep track of the amount of sleep the
person should be getting and how to plan their routine better.

From the literature, there are three (3) commonly used appli-
cations to keep track of sleeping habits. These applications
include Sleep Cycle, White Noise Lite, and SleepTime. Ta-
ble 1 explains the characteristics of each of the applications.

Table 1: Applications Description

Similar Systems

L/

Description

Alarm Clock which wakes users
during light sleep

Tracks users sleeping patterns
Uses users sleep data and gener-
ates a report

Analyze the user’s data, light
sleep, deep sleep, and overall
health

On the iOS App Store and An-
droid Play Store

Sleep Cycle: Sleep Analy-
sis & Smart Alarm Clock

55

White Noise Lite

Music Player playing ambient
sounds of the environment such as
light rain

Calms the users with their music
and attempts to relax and reduces
the user's stress

On the iOS App Store and An-
droid Play Store

Set alarm clock and chooses
soothing & peaceful alarm sounds
Tracks sleep score and analyze the
duration of sleep

Tracks the sleep trends to let us-
ers better understand when they
should sleep

On the iOS App Store and An-
droid Play Store

Sleep Time: Sleep Cycle
Smart Alarm Clock
Tracker

From the review, it is evident that many factors lead to sleep-
ing problems. Therefore, this research proposes a system
which aims to address bad sleeping habit and thus offers
more features as compared to the existing system in the mar-
ket.

RESEARCH METHODS

This research used a quantitative method, and the instrument
utilized was questionnaires. One hundred questionnaires
were distributed, and 80 questionnaires were collected. Re-
spondents are selected based on several criteria which are:

age between 18 years old and above, from Malaysia and
having the sleeping problem. Google Forms were used as a
platform due to its advantages in questionnaire distribution
and provide quick summary analysis and charts. The main
purpose of the questionnaire is to understand what triggers
people to have sleeping problems and to probe further the
requirement from the user for the proposed application.

Data Analysis

Gender

80 responses

@ Male
@ Female

Figure 1: Respondents Gender.

Based on the data collection, several findings will be report-
ed in the remainder of the paper. Fig.1 illustrates the majority
of the respondents are male. Fig. 2. displays the respondent’s
age, while Fig.3 shows the respondent’s occupation. Based
on these figures, it can be summarized that the majority of
the respondents (71.3%) are above 21 years old, and the na-
ture of their occupation vary including student executive,
banker, manager, and human resources and administration.

Age

@ 1521
@ 22-30
® 31-40
@ 41-50
@ 51-Above

Figure 2: Respondents Age.

Occupation

Student
Executive
Banker
Manager

HR & Admin

Figure 3: Respondents Occupation.
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Figure 4 Illustrates the activity or action that leads to a sleep-
ing problem. Most of the respondents (68.8%) answered that
they have difficulty in sleeping due to work or study-related.
Fig.5. illustrates the majority of the respondents (78.8%)
having sleeping problems from 12 am to 4 am. This indi-
cates that the respondents are awake during the time they are
supposed to sleep.

Does anything (activities or action) leads to having sleeping problems?
(Can choose multiple answers)

Sleeping Late 38 (47.5%)

Certain Food or drinks (Coffee,
Tea, et

Certain Activities (Playing
sports atn

Anxious or nervous about

certain things...

Caffemel 1(1.3%)

38 (47.5%)
20 (25%)

55 (68.8%)

Work related probleml 1(1.3%)

0 20 40 60

Figure 4: Activity or action that leads to a sleeping problem.

If you have sleeping problems, usually what time would you stay up until
(you eventually fall asleep or stay up all night)

@ 122AM
@ 24AM
4-6 AM
@638AM
@ Stay up all night

Figure 5: Respondents Stay up Time.

Figure 6 shows the technique respondents used to overcome
their sleeping problems. Results indicate that most of them
would practice early sleeping times, eating certain food or
beverages, or sleeping exercises to address or overcome
sleeping problems. Therefore, an app which emphasizes re-
laxation exercises, and sleep tracker is crucial to overcome
the sleeping problem.
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What methods can help you to overcome sleeping problems? (Can
choose multiple answers)

Sleeping Exercises G—_—— () (25%)
23(28.7%)

Medicines (Sleeping Pills,

7 (8.8%)
etc)

41(51.2%)
Meditation
Chantting
Exercise until tired
Daydream

B—1(1.3%)

m—-1(13%)

m—-1(13%)

m-1(13%)

Musicli—1(1.3%)

Not yet found Jli—1 {1.3%)

Free the mind/meditate fli—1(1.3%)
m—1(1.3%)

listen to musicli—1 (1.3%)
Watch boring videosli—1 (1.3%)
m—1(1.3%)

m—1(1.3%)

m—1(1.3%)

Relax myself before sleeping

o
=)
N
=3
w
S

40 50

Figure 6: Methods to overcome the sleeping problem.

Fig.7. Illustrates that most (43.8%) of the respondents think
that having different types of sleeping exercises helps to
overcome sleeping problems while Fig.8. shows the result of
the respondent’s opinion in having calming music to address
their sleeping problem. It can be denoted that the majority of
the respondents (67.5%) agree on the needs of calming mu-
sic. Therefore, the proposed system will integrate multiple
features of sleeping exercises.

Do you think having different types of sleeping exercises helps in
solving sleeping problems?

80 responses

@ Yes
® No
@ Maybe

Figure 7: User opinion on sleeping exercises.

Do you think having a calming music helps in solving sleeping
problems?
@ Yes
@ No
® Maybe
Figure 8: User opinion on calming music.
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Proposed System: Sleep Well

The proposed system, known as Sleep Well, has been divid-
ed into four features which are Music Player, Alarm Clock,
Sleeping Exercises, and Sleep Tracker. The first feature is
a Music Player. As mentioned previously, music helps a
person calms their minds, and people fall asleep easily. The
second feature is the Alarm Clock. The Alarm Clock com-
prises a time picker that allows the users to set a time for the
reminder to wake up. When it reaches the pre-set time, the
device will pop-up notification and play a ringtone to wake
the user up. The function also comes along with the ability to
cancel the alarm and set a new one if needed.

The third feature is Sleeping Exercises, which focuses on
teaching different exercise methods to help the user fall
asleep easier. This feature will assist the user via clear in-
structions on how to do the exercise.The last feature is Sleep
Tracker to monitorsthe user’s sleeping habits and saves a
record of their sleep. This is to help the users to keep track
and modify their sleeping habit records.Fig. 9. illustrates the
main menu in Sleep Well, which consists of four (4) main
features, as stated before. Fig.10. demonstrates the Music
player interface, which allows the users to play or pause the
music.

512 & &

SleepWell

Figure 9: Main Menu in Sleep Well.

5:16 =x &

SleepWell

Music has the power to slow your

heart rate and breathing, lower your

blood pressure, and it may even trigger

our muscles to relax. Listen to some

Figure 10: Music Player.

Figure 11: shows the Alarm Clock Function, which allows
users to set or cancel an alarm. The alarm is set using a time
picker and notifies the user if the alarm is activated. Fig. 12.
Illustrates the interface for Sleeping Exercises, which dis-
plays all the different exercise methods to help people for
better sleep. Fig. 13. Demonstrates the Sleep Tracker inter-
face where the users can track their sleeping habits by saving
the data into the database.

518 @ &

SleepWell

No Alarm set

OPEN TIME PICKER
CANCEL ALARM

CANCEL oK

SleepWell - now

Alarm!
Wakey Wakey, Rise and Shine, A new day, A new adven

Figure 11: Alarm Clock.
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SleepWell

Best Exercise For Sleeping
Better

1. Meditative Breathing

For a short meditation before you get into
bed, sit down with your back straight and
yvour head tucked slightly forward. Progres-
sively lengthen your breaths. For the first
exhale, count to one. Then count to two,
then three, up to five. After your fifth exhale,
held for a count of five, start over again at
one. By keeping to this pattern you keep
yvour mind focused on your breath instead
of anxiety. Meditate for 10 minutes.

Fiure 12: Sleeping Exercises.

5:33 =& [}

SleepWell

Sleep Time : 05:33:47 PM

Wake Time : 05:33:48 PM

WAKE UP
Total Sleep : 0 hours. An average
human should sleep 8 hours a day.
Try and get more sleep next time =)

s _ =
S A e e

8/02/2020
8/02/2020

9/02/2020

Figure 13: Sleep Tracker.

The proposed system has been validated via Unit Testing and
User Acceptance Testing (UAT) with three (3) users. Results
from Unit Testing indicates that all the outcome are well-
functioning without having any major issues. Furthermore,
some of the comments from UAT testing has revealed that
Sleep well application is the ease of use with simplified navi-
gation.

CONCLUSION

To summarize, this paper has highlighted the motivations,
which lead to the development of the proposed system
known as “Sleep Well”. Although there is other software
in the market which helps to address the sleeping problem,
some of the existing functionality requires further improve-
ment. The main aim of this paper is to investigate the factors

that lead to the individual sleeping problem and propose an
application to overcome the challenges.

Sleep Well is a system carefully designed to improve the cur-
rently existing system in the market. Sleep Well was devel-
oped by taking into account user requirements. It is evident
that from the data collection and analysis stage, there is a
crucial need to have a system to overcome the sleeping prob-
lem. Sleep Well was validated through Unit Testing and User
Acceptance Testing (UAT). The users accepted the system
without any major issues.

For future work, the system can be improved by adding more
functionality, more specialized to the target group for exam-
ple students or workers, a real-time tracker to identify the
sleeping habit among the individuals and integrating the app
with the latest technology and innovation.
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