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ABTRACT

RELATIONSHIP BETWEEN SMARTPHONE USAGE BEFORE BEDTIME
WITH INSOMNIA AND DEPRESSION AMONG UPM'S STUDENTS

NOR AFIKAH SAMAN

Introduction: The advance function of smartphone has increased the dependency of
population on smartphone for daily demand and routine. The use ot smartphone
before bedtime is one of the risk factor tor sleep problems among adolescents and
adults. Sleep problems in turn might lead to mood dyvsregulation such as depression.
Objective: This study aimed to determine the relationship between smartphone
usage before sleep with insomnia and depression. Methodology: In total. 340 of
undereraduate students were selected 1n this studv by using convenient sampling
method (23 students trom cach faculty). The <elected respondents were completed a
set of self-administered questionnaire. The questionnaire comprised of four main
sections: socio-demographic information. smartphone using duration (in a whole day
and particularly before bedume. Imsomnia Severity Index and Beek Depression
Index. Results and discussion: A sigmﬁcam‘;1550ci;mon between smartphone usage
before sleep with msomunia was reported (17 = 18,042, p =~ 0.05). No significant
association between smartphone usage betore sleep with depression. There 1s
sienificant difference between ditterent duration ot smartphone usage betore sleep
with severity of insomnia (77 = 0.5400 p =~ 003 The etfect of smartphone usage
before bedtime on iNsomnia severity seore remain significant after imclusion of the
mediator (depression index score) in the regression maodel (B = 093001 = 3.003, p -
0.01. R* = 0.221). Conelusion: Most of the undergraduate students were having not
only sleeping ditticulties 1o the extent of potentially clintcal insomnia but also
depression which is correlated with the duration of smartphone usage betore
bedtime.

Kevwords: smartphone, insomnia. depression, undergraduate



ABSTRAK

HUBUNGKAIT ANTARA PENGGUNAAN TELEFON PINTAR SEBELUM
TIDUR DENGAYN INSOMNIA DAN KEMURUNGAN DALAM KALANGAN
PELAJAR UPM

NOR AFIKAH SAMAN

Pengenalan: Funesi teleton pintar vang semakin maju telah meningkatkan
pergantungan manusia pada teleton pmua untuk akuvit dan keperluan harian,
Penggunaan telefon pintar Khususnya sebelum tudur adalah antara taktor risiko untuk
masalah tdur (insomnia) di Kalangan remaga Jdan orang dewasas Masalah udur
seterusnya mungkin membawa Kepada Letidakstabilan emost seperti kemurungan.
Objektif: Kajian ini bertujuan untuk mengend: Ipasti hubungkait antara penggunaan
telefon pintar dengan msomnia dan kemurungzan. Metodologi: Kescluruhannyva, 340
pelajar prasiswazah welah dipilih da lam kaitan i dengan menggunakan kacdah
persampelan mudah (23 pelajor dart seuap fakultiy. Scuap responden vang berpotensi
telah disaring untuk memastikan mereka memenuhi kriteria dan kemudian dipilih
untuk menjawab boring soal sehdik. Borang soal schidik mengandungr empat
scksven: maklumat sosto-demogratl, empoh penggunaan teleton pintar (sepanjang
hari dan sebelum Gdur), Josonsig Soverin Tedoy dan Beek Depression Index.
Keputusan dan  perbincangan:  Terdapat hubungan vang  signibikan antara
penueunaan telefon pintar sebelum tidur dengan msomniagy ) = 180420 p - 0.03).
Tiada hubungan vang signitikan antara pendedaban pengaunaan wleton pimtar
sebelum tidur dengan kemurungan. Selam it terdapatp serbeozaan vang signifikan di
antara tempoh yvang berbesa penggunaan weleton pimtar sebelum udur dengan

Keterukan insomnia (x2 = 0340, p ~0.030 Kesan pengaunaan teleton pintar sebefum
tidur pada skor imsomnia l\'ck.ll signitikan selepas kemasukan mediator (skor mdeks
kemurungan) dalam model regrest of = l”“’F"). U= S003 p <000 R 0221,
Kesimpulan: Kebanvakan p 1‘”‘11 pra-sisw sl mengatann Kesukaran untuk udur
schingea Tavak dikategorikan ,\hm:xi mempunyval insomnma secara klinikal dan
kemurungan vang dihubungkankan dengan pengaundan releton pmtar sebelum udur,

Kata kunci: Telefon pintar. insomnia. Kemurungan, prasiswazah
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CHAPTER'1

INTRODUCTION

1.1 BACKGROUND

Smartphones are well-known mobile electronie devices capable of processing more
information compared to the conventional mobile phones. Nowadays. the design and
function ot a mobile phone to smartphone are keep improving proportionally with

the development of world and technologies.

However, the introduction of smartphone in the carly of 20" century has now
become one of the most prominent and essential tools that shall be owned by
majority of population especially youth and adult. The mobile industry demand
continues to rise up rapidly especially in developed and developing countries, with
2.6 billion of mobile subscribers recorded at the end of 2014 (Group Speciale Mobile
Association, 2015). In additon. the commitice ot assoctation predicted an additional
of one billion subscribers by 2020, considering the global penctration rate to
approximately 607, Based on the data issued by International Data Corporation
(2013), there were more than 1.3 billion smartphone users around the world in 2012,
and estimated over one billion smartphones will be sold i just 20100 In Malavsia,
smartphone penctration increased from 4770 m 2012 w0 03% 1 2013 (Malavsian

Communication and Multimedia Commussion, 2014y
]



Improvement in smartphone models design serve to have more tfunctions such as
cameras. videos recording. media playvers. and the current one is the GPS navigation
units. Smartphone typically have the tunctions ot web browsers with high-resolution
touch screens that can access and properly display standard webpages that can fit
smartphone screen size. Hence. there 1s no doubt that the current smartphone design
has more advanced computing tunction and connectivity than conventional feature

phones that has provided people with enormous conventence for their daily activities.

There are a lot of studies discussed and reported the numerous benetits of smartphone
tor social interaction and medical tacilities or services. For mstance. there are 35 out
of 83 healtheare software application installed i smartphone (42%) were tound the
most useful by healtheare protessionals and health sciences students in United States
(Abu Salch et al.. 2012). In another example. people are conveniently getting
connected to soctal media as a new plattorm tor people to interact and also light the
way to get better and various ideas with the improvement ot smartphone teatures.

However. the plethoric use of smartphone has concerned as a social 1ssue and emerged
modemn mental health problems in which the user tends to incerease the dependency on
the smartphone and indirectly reduce therr dependency on the real lite services such as
in banking purpose. booking of ticket and ordering meals (Emad and Haddad. 2013).
In addition to the issues of smartphone dependency. the excessive use of smartphone
specttically at night has been tound to cause sleep ditticulties among adolescents and
voung adult. where most ot them are students cither high-school or college students.

Proper sleep length and quality are basie physiological requirements tor emotional and



physical well-being ot cach individual. This essential health requirement may be
diminished among the vouth especially i this increasing technologically oriented
society (Buboltz. et al. 2009). A research found out that majority of college students
are suttered from sleep deprivation. poor sleep habits and sleep quality (Lund et al.,
2009). Sleep difficulties or poor sleep quality might in turn lead to emotional
dysregulation as reported by a group of researchers that short sleep length and poor
sleep quality may adverselyv aftect the cognitive function. general health, and

cmotional well-being especially among students (Brown. Buboltz. and Soper. 2002).

1.2 PROBLEM STATEMENT

The fact that smartphone is built up with many advanced functions have emerged the
psychological issue of smartphone addiction (Kwon etal.. 2013). Since the smartphone
addiction are closely related to the behaviour of the individuals. it is complicated to
detine because the addiction are not only associated with phyvsical features. but also

might be related to social and psyehological factors (Lee. Ahn. Chot & Choi. 2014).

Excessive used of smartphone has been reported to be assoctated with sleep
deprivation and health problems (Lonn et al.. 2004: Koivusilta et al.. 2007: Lajunen et
al.. 2007). The use of smartphone atter lights oft was related to increased tiredness
(Van den Bulek. 2007) and was positively assocuated with sleep disturbance

(Munczawa ct al.. 2011).

Sleep disturbance can lead to many unpleasant impact. Sleep problem not only cause

psychomotor impairment and  poor pertormance. but also lead o0 emotional

-
S



dvsregulation such as contusion and depression. while the risk of mood and anxicty
disorders can cause by long term chronic insomnia (Motomura and Mishima, 2014).
Besides that. in a L-vear tollow-up study among voung people. the researchers tound
that high frequency of mobile phone used betore bedtime may be one of the risk tactor
that lead to sleep disturbance and symptoms of emotional instability among the

subjects (Thomee. Harenstam. and Hagberg, 2011).

1.3STUDY JUSTIFICATION

There are limited number of local studies reported the smartphone using pattern in
term of behaviour among vouth specitically college students. except among medical
students (Ching et al.. 2013). Despite the pervasiveness of smartphone penetration in
Malavsia, survey on how the Malavsian youth behave towards the used of smartphone

are limited.

There are only several studies tound on sleep problems among undergraduate students
in Malavsia. Undergraduate students are mostly comprise of among late adolescents
to the carly adulthood in which they are very active and exciting in doing activities till
the extend some ot them might 1gnoring their sleep hyvaiene in term of duration and
quality. Since the data on sleep problems among undergraduate student are limited.,
this study 1s needed so that the data on sleep disturbance among the students generally

can be established.



In Malaysia. there are currently a gap in terms of relationship between blue light
exposures  from smartphone usage before bedtime  with  sleeping  difticulties
particularly among universities' students who are currently the vast majority of
smartphone users. This study can verity findings in other country. compare. and see if
solution can be found. Theretore. the result from this research are useful as a baseline
on the smartphone using behaviour among yvouth in Malaysia and the eftect of blue
light exposure betore sleep on sleep hygience that in turn might atfect pertormance and

mood regulation among the students,



1.4 OBJECTIVES

1.4.1 GENERAL OBJECTIVE

To determine the relationship between smartphone usage betfore sleep with msomnia

and depression among Universiti Putra Malavsia (UPM)'s students.

1.4.2 SPECIFIC OBJECTIVES

i.  Todetermine the socio-demographic background of the respondents.
1. To determine the duration of smartphone usage particularly betfore bedtime.
iii.  To determine the sleeping pattern among the respondents.
iv.  To determine the prevalence of insomnia among the respondents.
v.  To determine the prevalence of depression among respondents.
vl To determine the association between smartphone usage before sleep with
Isomnia.
vii.  To compare the ditterent duration of smartphone usage before sleep with

severity of insomnia.

vitl.  To determine the association between severity of insomnia with depression.
iIX.  To determine the correlation between study variables.
X.  To determine the relationship between smartphone usage betore bedtime with

insomnia and depression among respondents.

O



1.5 HYPOTHESIS

H1: There is significant assoctation between smartphone usage before sleep with

mMsomnia.

H2: There is significant difterence between duration of smartphone usage betore sleep

with severity of insomnia,

H3: There is signiticant association between insomnia and depresston.

H4: There is significant relationship between exposure to smartphone before sleep

with insomnia and depression.



1.6 CONCEPTUAL FRAMEWORK

Figure 1.1 shows the conceptual framework ot the study. Basically there are internal
and external tactors that eftect on the system of human body either physically or
psychologically affected. Internal factors are the uncontrollable attnibute such as age
and gender while external factors are the tactors that can be controlled and might be
changed by the mdividual such as lite style and hiving situation.  In this study.

researcher focused on one of the external tactor which 1s smartphone usage betore

bedtime as one of the life styvle among the respondents.

Smartphone usage at least one hour betore bedtime at night might give ettect on human
body either physiologically or psyehologically. The researcher tocused the eftect of
the exposures on insomnia and depression among undergraduate students of UPM.
Besides that. the relationship between both the dependent variable itselt was

determined.

e
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1.7 TERM AND DEFINITION

1.7.1 CONCEPTUAL DEFINITION

Smartphone
A mobile phone that pertorms most of the functions ot a computer. typically
have abiliny tor Internet aecess with touchsereen intertace and an operating

svstem capable ot running dow ntoaded apps (Oxtord Dictionaries. 3™ Edition).

Insomnia

Insomnia is ditticulty falling asleep or more than 30 minutes to fall asleep. An
individual with sutfering insomnia might feel dissatistied with their sleep and
usually experience some symptoms such as fatigue. low energy. ditticulty
concentrating. mood disturbances. and decreased performance in work or at

school (National Sleep Foundation. 2011).

Depression

Depression is a condition in which a person feels discouraged. sad. hopeless.
unmotivated. or do not interested in life in general. People with depression often
experience ssmptoms such as irritability. nervousness. focusing and emotional

instability (Anxicty and Depression Association of America. 2013).



1.7.2 OPERATIONAL DEFINITION

iii.

Smartphone
The smartphone used is define as the mobile phone that have basic ability for
accessine the internet. operational system either Android. 10S or Windows

_
fen

mobile and have touch-screen intertace.

Insomnia

In this study. insomnia is detine as the difficulty to fall asleep within the past
two weeks and perception on poor sleep quality as one of the contributing
factor is smartphone usage before bedtime. The scores of Insomnia Severity
Index (Bastien el al. 2001) indicate the severity of msomnia of the

respondents.

Depression
Depression is defined as emotional dysregulation and changes within the past
two weeks by using Beek Depression Inventory by Beck et al (1981). The

higher the scores indicate the higher level of depression symptoms among the

subjeets involved.



CHAPTER 2

LITERATURE REVIEW

2.1 SMARTPHONE EMERGENCE

Recently, the used of mobile phone and advanced in smartphone design has
undergoes rapid improvement. Some regions of the world specifically developed and
developing countries have enjoved rapid and high penetration of this technology. A
total of 70% of individual in this global own at least one mobile phone. Mobile
phone once was destgned only for communication either through call or Short
Message Serviee (SMS).

In Korca, market penetration of smartphone ownership has gradually increased from
53 million in 2012 to 33 million in January 2013 (Han et al.. 2012). Based on the
statistics issued by Global ICT Development in 2011 on United States population,
instead of a book. their children currently are more prone to own a mobile in which
959, of the kids owning a mobile phone as to only: 73% owning books. In
meanwhile. 3890 of Korean adults owned smartphones. while 8S4%6 of therr college
students  used smartphones in 2011 (Park & Lee. 2012y The statisties show that
most of the world's population having smartphone as therr basic and essential

needed.



dependency of citizen towards that technology. Without exception. Malaysia also
exploring the evolution trending of smartphone and has gained similar momentum. A
total of 83%, of Malavsia's population own smartphone (Malaysian Communications
and Multimedia Commission. 2007). Seven vears onward. an established statistic in
014 showed that more than 10 million out of 29 million of Malavsian were
categorized as active smartphone users (Malavsian Communications and Multimedia

Commission. 2014).

2.2 SMARTPHONE ADDICTION

The physical teatures of the smartphone thatare casy to carry and handle with integrate
tunctions of cameras and media plavers are one of the tactors that people prone to use
smartphone compared to laptop or notebook even though they have more or less

similar function.

Present-day. smartphone are considered  as cructal medium i keeping  social
relationship and performing the more challenging demand ot daily activities (Junco
and Cotton. 2012). A rescarch suggests that the function ot smartphone has become
<uch an essential part ot student lite but they mught not aware their dependency
problems on smartphone (Moceller. 20100, National Intormation Society Ageney of
Korea had conducted a project on “Development of a Korean Smartphone Addiction
Proneness Scale™ aimed to clarity the detinttion and coneept ot smartphone addiction.
The respondents of the project were divided ito three groups based on therr

smartphone addiction level Based on the finding. the smartphone addiction rate of

13



high risk and medium risk group were 3.2% and 16%¢ respectively (Shin. Kim & Jung,
2011). The statistics demonstrate that the smartphone-related 1ssues are too detracting

to be neglected.

A study conducted by Stantord University's researcher found out that in 200 iPhone
users among students. 40°o of the respondents were addicted to their smartphone while
60 said they were not addicted to 1t at all. In addition. 759 of the respondents admitted
they bring their smartphone to sleep every night. and 069%¢ reported that they were more
concerned to bring their smartphone instead of the wallet while going out (Hope.

2010).

Despite of the advantage ot the mobile phone improvement. smartphone addiction is
likely to cause not only physical problems but also psychosocial problems as well as
internet addiction (Porter. 2010). Negative impact smartphones overuse can be clearly
observed in todav's modemn society. People tend looking at smartphone when crossing
the street and neglecting the trattic environment. are in the risk ot being run-over by
cars. Moreover, driver always stumbling with smartphone while driving may cause
road accidents. A study conducted i Perth. Australia on 436 drivers who owned or
used mobile phones and had been hospitalized due to a road crash between April 2002
and Julv2004. The study compare the driver's use of a mobile phone at the estimated
time of the erash with the same driver's use during another suttable time period. The

rescarcher found out that the miskowas stegnificantly different between  those

comparisons (McEvoy etal., 2005).



2.3 BLUE LIGHT FROM SMARTPHONE

Electromagnetic particles that travel m waves made up a range ot light. These waves
emit variety rate of energy with different range in length and strength. The energy of
light are higher in shorter wavelength. These wavelengths 1s measured i nanometers
(nm) and build up the electromagnetic spectrum of light. Every wavelength is grouped
into the tollowing categories: gamma rays. X-Tays. ultraviolet (L'\V7) ravs. visible light,

infrared light. and radio waves and represented by a difterent color.

Non-Visible Visible
i

Harmful Light Beneficial Light

(LV) (Blue-Violet) (Blue-Turquoise) (Rest of Visible Light)

Figure 2.1: Electromagnetic spectrum of light

Reterring to Figure 2.1, visible light is the range of electromagnetic spectrum comprise
of violet. indigo. blue. green. vellow. orange and red. Human cve 1s sensitive to
only this visible light. Blue light has a very short wavelength with a higher amount of
cnergy. Blue light exist naturally evervwhere. In the outdoor environment. light from
the sun travels through the atmosphere. The sky Took blue because the short and high
energy of blue wavelengths collide with the atr molecules causing blue light to scatter

evervwhere (Bohren, Craig and Alistair, 1983).



Nowadavs. in order to help enhaneing screen brightness and clarity. many of today's
clectronic devices such as smartphone. tablets. lTaptop computers and flat-sereen
televisions are just among a few of the devices use LED back-light technology and
these LEDs emit very strong blue light waves. People are continuosly being exposed
to more sources of blue light and for longer periods of time due to the wide-spread and

popularity used of those technologres.

2.4 EFFECT OF BLUE LIGHT EXPOSURES AT NIGHT

Duc to the short wavelength. these High Energy V isible (HEV) wavelengths ot blue
light flicker more casily compared to longer and weaker wavelengths. This kind of
flickering creates a glare that can reduce visual contrast and attect sharpness and
clarity. This prolong exposure to these tlickering and glaring ot electronic media

cen may be one of the reasons tor evestrain. headaches. physical and mental tatigue
(\Viola ot al.. 2008) especially in these davs of smartphone dependency. The blue light
cither naturally from sunlight or artificially trom electronic media’s screen cannot be
filtered by natural filter of human eyes (Coroneo and Dain. 2014). Excessive and long

term of exposure to blue light may cause age-re lated macular degeneration. which can

lead to retinal damage and loss of vision (Gerger et al.. 20135).

An article published by Harvard Medical School tound out a study conducted by a
aroup of researcher from University of Toronto in which they compared the melatonin
levels of respondents exposed to bright indoor light who were wearing blue light

blocking goggles with the subjects exposed to regular dim Light without weartng

los. The researchers reported that the Tevels ot the hormone were about the same.

~
-

7
i
]
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hence strengthens the hypothesis that melatonin might be suppressed due to blue light
exposures. In the other way. blue light can help in clevating mood and boost
awareness. but long term exposure to blue light at night can lower the production of
melatonin and disrupt the circadian rhythm (Beaute. Femke and Kort. 2014). Harvard
researchers have linked exposure to blue light while working at night shift to several
tvpes of cancer such as breast cancer. heart diseases. diabetes. obesity and an increased
risk for depression (Stevens et al. 2014). The researchers aren't exactly sure why
exposure to blue light at night scems to have such detrimental etfects on health., but
the exposure to light suppresses the secretion of melatonin and lower melatonin levels

might explain the association with these types ot health problems.

2.5 SMARTPHONE USAGE BEFORE BEDTIME

Darkness is a natural cue to human bodies that 1t’s time for sleep. but the eves
circumventing to tall asleep by staring at bright screens tor hours after the sun has
gone down. Without focusing in particular clectronic devices, Cain and Gradisar
(2010) proposed some mechanisms on how the electronic media including smartphone
usage in the night especially betore bedime may reduce sleep duration and intertere
with sleep quality. As the first mechanism. smartphone usage may displace sleep. As
one of leisure activity with no fixed starting and stopping point. people tend to usce
smartphone in longer time. thus displacing sleep onsetlateney (Van den Bulck. 2004).
The second mechanism proposed was that the use of electronie media in bed betore

sleep may inerease mental. emotional. or physiological arousal. This possible



mechanism has been proven by several research that examined the effects of playing

video games (Weaver et al., 2010; King et al., 2013)

The short wavelength and high energy of blue light emitted by the smartphone screen
has been reported to suppress the melatonin production and could lead to later sleep
onset and sleep difficulties (Wood et al, 2006). LED back light screens emit an
increased amount of light in the short wave-length spectrum of around 460 nm wherein
the exposure might delay the melatonin production in the night and reduces signs of
sleepiness (Cajochen et al. 2011). Some might ponder 1f the different brightness of
electronic media screen used at late-evening will have different effect. A study
conducted aim to compare the impact of three different condition of bright tablet
screen exposure, short-wavelength filtered tablet screen exposure and dim tablet
screen exposure on adolescents™ for one hour. The researchers found only minimal
differences on sleepiness signage, and daytime functioning of their respondents. No
evidence is yet available indicating whether the different tablet screen exposure might
have a different effect on adolescents’ sleep (Heath et al., 2014). In another study, the
majority of students sleep deprivation at least one time within the previous seven days
due to interference of mobile phone use before bedtime (Massimini & Peterson, 2009).
In addition, the respondents who attained less sleep during the week, perceived

themselves as more stressed and helpless than those who acquired more sleep.

18



2.5 SLEEP PROBLEMS

Most of college students comprised of late adolescent and early adult ages. Their sleep
patterns and sleep problems could be various from those of non-students at their ages
(Fukuda and Ishihara, 2001). College students typically have sleep deprivation and
resulting in excessive daytime sleepiness (Yang et al., 2003). There were a total of
71% of college students expressed dissatisfaction with their sleep (Hicks et al., 2001)

while 50% of students complained on daytime sleepiness (Oginska et al., 2006).

Sleep problems are common in the general population, and approximately one-third of
adults reported some form of insomnia (Mellinger et al., 1985). National Sleep
Foundation (2008) reported that 59% of adults reported sleep difticulties and described
themselves as night-owls. A typical coping technique for dealing with sleep
deprivation is to attempt to make up for lost sleep by increasing sleep duration on the

weekends, a practice that actually worsens the problem (Wolfson and Carskadon,

2003).

The impact of sleep problems can lead to adverse consequences in daily life. Many
research globally proved that sleep problems have been associated with poor academic
performance and deficits n attention (Pagel. 2007), risk-taking behaviour and

depression, impaired social relationships. (Charney et al., 2006) and disengaged with

daily performance (Smaldone et al., 2007).

19



2.6 DEPRESSION

According to American Psychiatric Association, depression is serious medical illness
that negatively affects the way a person feel, feel, how they think and their action. This
common illness causes feelings of sadness and/or a loss of interest in activities once
enjoyed. Left unattended, depression might lead to variety of emotional, physical
problems and minimize the performance of an individual. A standardized scale
assessing the extent of disability caused by all major medical disorders, including
stroke and heart disease, ranked depression in fourth overall in terms of worldwide

disability impact (Murray and Lopez, 1996).

Referring to the past studies, the prevalence of depression are considerably very low
before puberty. However the cases gradually increases to the end of adolescence age
(Kessler et al., 2001). Lewinsohn (1993) reported that around 20% of the adolescents
that involved in his study has experienced a depressive occasion when turning 18 years

old and the risk keep increasing in adulthood.

According to a study conducted by Lui and his colleagues (2007). depression have to
be associated with sleep problems in which 73 % of adolescents with depressive
disorder also suffering from a sleep disorder. Furthermore, some studies found out
sleep disturbance is significantly and positively correlated with depressive symptoms

among the range age of adolescents to adulthood (Short et al., 2013; Lemola et al.,

2011).



A study conducted by Kadir, Mechmet and Abdullah (2015) found the relationship
between sleep difficulties and depression among the smartphone users. The finding
showed that excessive usage ot smartphone and poor sleep quality contribute to

depression. In other way. depression might contributed to poor sleep quality.
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CHAPTER 3

METHODOLOGY

3.1 STUDY DESIGN

This was a cross-sectional study carried out from April 2016 to June 2016. The data was
collected for hypothesis testing of relationship; both the independent variable (smartphone
usage before bedtime) and dependent variables (insomnia and depression) among

undergraduate students of Universiti Putra Malaysia.

3.2 STUDY LOCATION

The research was conducted in the main campus of Universiti Putra Malaysia (UPM) in
Serdang, a district in the state of Selangor Darul Ehsan. It is located close to Malaysia’s
administrative capital city, Putrajaya. UPM is a public local university being one of a

research university in Malaysia.



Figure 3.1: Location of Universiti Putra Malaysia in Serdang, Sclangor
(Google Maps, 2016)

3.3 SAMPLING METHOD

3.3.1 SAMPLING DESIGN

There are 15 faculty for undergraduate students in UPM Serdang. The respondents were

recruited by using stratified sampling method in which 23 respondents were selected from

each faculty.

|8
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3.3.2 SAMPLING POPULATION

The sampling population of this study is the entire students of Universiti Putra Malaysia.

3.3.3 SAMPLING FRAME

Sampling frame for this study are the full time undergraduate students of UPM, Serdang.

3.3.4 SAMPLING UNIT

The sampling unit for this study are the undergraduate students of UPM based on the

following inclusion and exclusion criteria.

3.3.4.1 INCLUSION CRITERIA

Inclusion criteria are the characteristics that must be fulfilled by the subject in order
to be eligible in this study. The inclusion criteria were as follow:

1. Malaysian

2. Undergraduate students

3. Smartphone users



3.3.4.2 EXCLUSION CRITERIA

Exclusion criteria are the features that invalidate the subjects to be the participant in
a conducted study. These assigned criteria might affect the sleeping pattern and
depression symptoms of the individual. The exclusion criteria were as follow:

1. Under consistent medication intake (example: Alpha-blockers, corticosteroids)

. Working on part-time or full-time job at night

9

_ Athlete or routinely perform exercise on evening/night

I

4. Smokers and/or alcohol consumers



3.3.5 SAMPLE SIZE

The sample size was calculated based on a formula proposed by Daniel (1999) as follow:

_ Zzl——(x/z (P) (1 - p)
= e

a = possibility of Type 1 error to occur
=0.05, Z1_q/2 = 1.96
p = the prevalence of sleep difficulties among youth due to mobile phone use
=239% (Sara et al.. 2010)
d = the largest difference estimated proportion that could be accepted in the
research (£5%)

1.967(0.23)(1-0.23)
N = -
0.057

N = 272 respondents

In order to expect non-response, the calculated sample size were assumed as 80% of

response rate. A further 20% respondents were increased as follow:

80% = 272 respondents

100% = N
N_272 x 100
B 80

N = 340 respondents

A total of 340 respondent among the undergraduate students were involved by using
stratified sampling method in which 23 respondents were recruited from each faculty.
However, 26 out of 340 respondents did not answered the questionnaires completely.
Thus, in total, 314 students were counted with a final response rate of 92%.
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3.4 STUDY INSTRUMENTATION

Basically, the study instrumentation was used in this research were pre-screening survey

form and a set of questionnaire.

3.4.1 PRE-SCREENING SURVEY

This survey aimed to determine the inclusion and exclusion criteria among the approached
subjects. From this survey, the subjects with inclusion criteria were selected as the

respondents whereas the subjects with exclusion criteria were excluded. A sample of pre-

screening survey was attached in Appendix 1.

3.4.2 QUESTIONNAIRE

A set of questionnaire comprised of four section including two adopted inventory;
Insomnia Severity Index (Bastien et al., 2001) and Beck Depression Inventory (Beck et
al., 1988). General questions on socio-demographic background and smartphone usage
duration were determined in the questionnaire. The questionnaires were in English

language. A sample of questionnaire used is attached in Appendix 2. The content of the

questionnaire were as follow:



SECTION A: SOCIO-DEMOGRAPHIC INFORMATION

In this section, socio-demographic information including age, ethnic, gender, marital

status, faculty and year of study were collected.

SECTION B: SMARTPHONE USAGE DURATION AND INFORMATION

In this section. estimated time spent on smartphone on a typical day and the duration of
smartphone usage particularly before bedtime also were determined in this section. The

type of applications commonly accessed in the use of smartphone within one hour before

bedtime were also determined.

SECTION C: SLEEPING PATTERN

In this section, the questions were adopted from Insomnia Severity Index by (Bastien et
al., 2001). Basically this section include the details on sleeping pattern in term of timing
and trouble experienced while sleeping or during the duration to fall asleep within the past
two weeks from the time of answering the questionnaires. The total score of this section

indicate the level of insomnia among the respondents in which the higher the score, the

more the severity of insomnia. The insomnia scores were categorized as follow:

30



Table 3.1 Category of Insomnia severity scores

Insomnia Severity Scores Insomnia Severity Category
| 0—7 | No clinical insomnia
8—14 Subthreshold insomnia
15-21 Moderate severe insomnia
22 -28 Severe insomnia

SECTION D: DEPRESSION INVENTORY

This questionnaire was adopted from Beck Depression Inventory (Beck et al., 1981). This
section comprise of 21 questions that evaluate the severity of depression of the
respondents. The purpose of this inventory is to determine the symptoms and changes in
mood over the past two weeks, with a 4-point scale. The higher the score indicate the more

severe of the depression. The depression scores were then categorized as follows:

Table 3.2 Category of Beck Depression Inventory scores

Beck Debrerssion Inventory Scores Beck Depression Inventory Category
| 1-10 | | | Normal |
11-16 Mild depression
17-20 Borderline clinical depression
21-30 Moderate depression
31-40 Severe depression
41-63 Extreme depression
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3.5 DATA COLLECTION PROCEDURE

3.5.1 ETHICAL CONSIDERATION

INSTITUTIONAL APPROVAL

An ethical clearance for this research to be conducted was obtained from Ethical

Committee of UPM. The letter of approval dated on 4™ April 2016 with a reference number

UPM/TNCPI/RMC/1.4.18.1 is attached in Appendix 3.

INDIVIDUAL CONSENT

Before the distribution of the questionnaire, the respondents filled up a form consenting to
participate in the study and had been briefed regarding the research objectives and

procedures. Sample of consent form for the respondents 1s attached in Appendix 4.

3.5.2 PREPARATORY

In this phase, a set of questionnaire including two inventory were prepared. Pre-test was
carried out to determine whether all the questions in the survey form can be understood
well by the study population. A total of 10% of population with similar criteria of sampling

population were chosen to involve in the pre-test to ensure the reliability and internal

consistency of the questionnaire.



3.5.3 QUESTIONNAIRE SURVEY

Potential respondents were approached in each of the 15 faculties where 23 respondents
were sampled based on the inclusion and exclusion criteria of this study. The subjects
were approached in their lecture room while they are waiting for the lecturer. A pre-
screening survey was conducted for each approached subjects. The students fulfilled

inclusion criteria were proceeded with the next step. Then the questionnaire was

distributed to the selected respondents.

Figure 3.2: The respondents completing the questionnaire
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Number of faculty in UPM Serdang
was identified

I

P
A4
Recruitment of respondents from each
faculty (23 respondents)

Pre-screening survey for each
approached potential respondents

. Vs 2. ] .
Exclusion S @@. — r, EsEE = mEmaEsm 1 Inclusion

criteria I criteria

L
N/
Consent form was filled in by selected
respondents

NN
Respondents completed the
questionnaires

B

N

Data was key in and analyzed by using
SPSS

Figure 3.3: Flowchart of data collection procedure
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3.6 QUALITY CONTROL

Pre-test was conducted using total of 10% of the sample size from another population who
have the similar criteria to the sampling population. The pre-test aimed to ensure that the
questionnaire can be easily understood by the respondents and necessary reliability to
produce an acceptable result and to detect any potential problems or issues in the

administrative planning during data collection. The Cronbach's alpha was 0.75 indicated

an acceptable reliability of coefficient.

3.7 DATA ANALYSIS

The data collected was analyzed by using “Statistical Package for Social Sciences” (SPSS)
Version 22.0. SPSS is a software package used for statistical analysis. Table 3.3

summarized the statistical tests ' which were conducted for the data collected.
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3.7.1 UNIVARIATE ANALYSIS

The distribution of respondent’s sociodemographic including age, gender, ethnicity
marital status, year of study and faculty of study were analyzed by using univariate

statistical test analysis. In addition, distribution of continuous variable (age) was

reported in mean and standard deviation.

Univariate analysis also was performed to analyze the distribution of smartphone
usage (smartphone usage immediately before sleep, duration of smartphone usage
before sleep and generally in a whole day), application accessed while using

smartphone before bedtime, sleeping pattern, sleeping problems and depression among

the respondents.

3.7.2 BIVARIATE ANALYSIS
Bivariate analysis was performed for the purposc of determining the empirical

relationship between two variables.

3.7.2.1 CHI-SQUARE TEST

Chi-square statistical test analysis was performed to determine the association between

smartphone usage before sleep with insomnia. Besides that. the test also was used to

determine the association between severity of insomnia with depression.
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3.7.2.2 KRUSAL-WALLIS H TEST

The Kruskal-Wallis H test is a rank-based non-parametric test that can be used to

determine if there are statistically significant differences between the different duration

of smartphone usage immediately before bedtime with the severity of insomnia.

3.7.2.3 CORRELATION

The Pearson product-moment correlation coefficient (or Pearson correlation

coefficient, for short) was conducted to determine the relationship between study

variables including age, smartphone usage before bedtime, time taken to fall asleep,
sleep difficulties, insomnia severity score, and depression index score. The strength of

association according Pearson’s Rules of Thumb stated in Table 3.4.

Table 3.4 Strength of association

Correlation Coéfﬁcient (r) Strength
<0.20 Negligible

0.20 - 0.40 Low
0.41-0.70 Moderate

0.71 - 0.90 High
>0.90 Very High
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3.7.3 MULTIVARIATE ANALYSIS

Multiple logistic regression was performed to determine how the independent variable

(sociodemographic, smartphone usage duration and application used before bedtime)

predict the dependent variable (insomnia, depression).



CHAPTER 4

RESULTS

4.1 Socio-demographic Background

Table 4.1 shows the descriptive statistics of socio-demographic background. The
mean age of the respondents was 21.97 + 1.193 years old in the range of 20 to 24
years old. It is the common age of undergraduate students since most of them start
entering the college for undergraduate level after matriculation or pre-university

including STPM and diploma at the age of 19 to 21 years old. Majority of the

respondents were female (72.9%) compared to male (27.1%).

The respondents encompassed all the major ethnicity in Malaysia; the highest being
Malay (78.7%), followed by Chinese and other ethnics (8.0%, respectively), and
Indian (5.4%). In term of current year of study, most of the respondents are in their
third year of study (31.8%) while the least one were fourth year of study (18.8%).

The rest of the respondents were from first year (20.7%) and second year (28.7%)

students.
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Table 4.1 Socio-demographic background

Variables Total %
Age
20 — 22 years old 270 86.0
23 -25 years old 44 14.0
Current Year of Study
First 65 20.7
Second 90 28.7
Third 100 31.8
Fourth 59 18.8
Gender
Male 85 27.1
Female 229 72.9
Ethnicity
Malay 247 78.7
Chinese 25 8.0
Indian 15 5.4
Others 25 8.4

Mean age: 21.97 £ 1.193
N=314
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4.2 Smartphone usage information

Table 4.2 shows the behaviour and duration of using smartphone in a typical day

within the past two weeks. Two aspects of using duration were identified; duration of

smartphone usage for each typical day and duration of usage immediately before

bedtime or falling asleep.

Most of the respondents (55.1%) reported more than 6 hours of smartphone usage in a

typical day while 14.6% for 2 to 4 hours, 27.4% for 4 to 6 hours and only 2.9% used

their smartphone for less than 2 hours in a typical day.

Furthermore, all the respondents reported that they had used smartphone in bed at least

once within the past two weeks before they fall asleep with different frequency. Table

4.7 also shows that most of the respondents (71.7%) consistently used their smartphone

immediately before sleeping while 24.8% sometimes and 3.5% were rarely used.

In term of duration of smartphone usage in bed before falling asleep, 29.9% of the

respondents reported less than 15 minutes of usage, 39.2% between 15 to 30 minutes

of usage while the rest of the respondents (30.9%) reported more than 30 minutes of

smartphone usage before bedtime.

All the respondents did not installed any software or hardware on their smartphone

and none of them did wore spectacle that have the characteristic of UV or blue light

filter that might help in filtering the blue light emitted from smartphone.



Table 4.2 Smartphone usage information

Variable Total (%)
Use of smartphone 1 hour before sleep

Always (everyday) 225 71.7

Sometimes (4 to 6 times per week) 78 248

Rarely (1 to 3 times per week) 11 35
Duration of smartphone use before sleep

< 15 minutes 94 29.9

15-30 minutes 123 392

> 30 minutes 97 30.9
Duration of smartphone used per day

< 2 hours 9 29

2 — 4 hours 46 14.6

4 — 6 hours 86 274

> 6 hours 173 55.1
Blue light filter or applications installed

No 314 100

Yes 0 0
Wore blue light protection spectacle

No 314 100

Yes 0 0

N=314
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4.3 Activities of Using Smartphone before sleep

Figure 4.1 shows the application commonly accessed by the respondents while using
smartphone at least within one hour before sleeping hour. The percentage of the

respondents were determined according to the frequency of'usage for each application.

For the use of communication application either through WhatsApp, Telegram or Short

Message Service (SMS), a total of 91.7% of the respondents always used those

application, whereas there were 81.9% of the respondents were always get accessed to

social media before falling sleep and 32.5% always watching movies or drama before

bedtime. The least percentage of the media that always accessed by respondents is

videogames (20.4%).

Eatal

[
=
te}

!

49.3
o] 43.6

=0 32.5

Percentage

e T ar= elasti.2 o

Smartphone Apphcation
Never 5¢

Figure 4.1 Activities of using smartphone before sleep
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4.4 Sleeping Pattern

Table 4.3 shows the sleep and wake pattern among respondents in the past two weeks
when they answer the questionnaire. Most of the respondents (43.0%) went to bed
within 12.00 am to 3.00 am whereas 34.1% of the respondents went to their bed before

12.00 am, and the rest of the respondents (22.9%) usually went to their bed after 3.00

am.

Most of the respondents (33.4%) reported 15 to 30 minutes to fall asleep, followed by
30 to 60 minutes (29.9%), less than 15 minutes (29.0%) and only minority of the

respondents took more than one hours to fall asleep (7.6%).
Majority of the respondents (58.3%) estimated 4 hours to 6 hours of sleep, while

several of them (11.1%) reported less than 4 hours of sleep, and the rest of 30.6% of

the respondent guessed that have more than 6 hours of sleep.
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Table 4.3 Sleeping Pattern

Variable Total (%)
Time went to bed
Before 12.00 am 107 34.1
12.00 am — 3.00 am 135 43.0
After 3.00 am 72 220
Time taken to fall asleep
< |5 minutes 91 200
15 — 30 minutes 105 334
30 — 60 minutes 94 209
>1 hours 24 7.6
Estimated sleeping hour
< 4 hours 35 1.1
4 — 6 hours 183 583
> 6 hours 96 30.6

4.5 Difficulty of falling asleep

Based on the Insomnia Severity Index (IST) questionnaire tabulated in Table 4.4,

prevalence of insomnia among the respondents is 83.4% (46.5% with subthreshold

symptoms and 36.9% moderate symptoms). None of the respondents reported severe

.. . . . 0/ w ; ..
clinical symptoms of msomnia. whereas 16.6% were categorized as no clinically

- . . . : b)
significant insomnia. The mean score of IST'1s 12.4+428.
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Focusing on sleep difficulties (one of element in ISI) experienced within the past two
weeks, 34.4% of the respondents perceived severe sleep difficulties while 50% with
moderate sleep difficulties and the rest of the respondents (15.6%) perceived no sleep

difficulties.

The result in Table 4.4 also shows that only a minority of the respondents (7.3%)
perceived that the use of smartphone before sleep is not a contributing factor of their
sleep difficulty whereas majority of the respondents (92.7%) perceived that the
smartphone usage in bed before sleep was contributed to sleep difficulties (32.2%

always, 39.5% sometimes and 21.0% rarely).

47



Table 4.4 Difficulty of falling asleep

Variable Total (%)
Insomnia Severity Index
No Clinically Significant Insomnia 52 16.6
Subthreshold Insomnia 146 46.5
Moderate Clinical Insomnia 116 36.9
Severe Clinical Insomnia 0 0.0
Sleep Difficulties
None 49 15.6
Moderate 157 50.0
Severe 108 34.4
Perception of smartphone usage contributing to sleep difficulty
Always (everyday) 101 32.2
Sometimes (4-6 times per week) 124 39.5
Rarely (1 — 3 times per week) 66 21.0
23 7.3

Never

Insommnia index scored: Mean + SD = 12.4 = 4.8

N =314
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4.6 Category of depression

Figure 4.2 presents the category of depression among respondents based on Beck
Depression Index (Beck et al, 1988). The prevalence of depression among the
respondents is 52.5% (24.8% have mild degree of depression. 24.2% in the borderline
of the clinical depression, 13.1% have moderate depression symptoms and 3.5% of the
respondents have severe depression symptoms). The rest of the respondents (47.5%)

were classified as no depression. The mean score of depression index is 12.2 + 8.9.

50
45
40
—~ 35
o 30
&
£ 2 475
S 20
)
o 15
10 24.8
5 11.1 13.1
35
Normal Mild Borderline Vioderate Severe

BDI Category

Figure 4.2: Beck Depression Index
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4.7 Association between smartphone usage before sleep with insomnia

The result of the chi-square test analysis is tabulated in Table 4.5. The finding reported
significant association between the smartphone usage before sleeping with insomnia
(= 13.162, p < 0.05). According to Cohen’s Rule of Thumb, Phi value of the analysis
(0.205) showed a small to medium strength of association between the smartphone
usage before sleep with sleep difficulties among the respondents. Therefore, the

hypothesis (H1) of this study was accepted, in which exposure to the from smartphone

usage immediately before bedtime is significantly associated with insomnia.

Table 4.5 Association between smartphone usage before sleep with insomnia

Insomnia Severity

No Subthreshold ~ Moderate  Total r p-

Smartphone usage Clinically Insomnia Severe value
1 hour before Insomnia Insomnia
sleep

Always 27 108 90 225

Sometimes 22 32 24 78 13.162 0.0117

Rarely 3 6 2 11
Total 52 146 116 314

Phi (¢) = 0.205 (small to medium strength of association according to the Cohen’s Rule of
Thumb relationship)

»* = Chi-square test

*p-value is significant at < 0.05 level



4.8 Comparison of different duration of smartphone usage before sleep with

insomnia
Previously, the smartphone usage before sleep have showed the significant association
with severity of insomnia. Using Kruskal Wallis H test, the results in Table 4.6 shows

that there is a significant difference comparing the different duration of smartphone

usage at least within 1 hour before bedtime with the different severity of insomnia (y*

= 6.546, p < 0.05).

Table 4.6 Comparison of different duration of smartphone usage before slecp
with insomnia

Variable Duration of Smartphone Usage Mean Ve p-value
Rank
< 15 minutes 140.30
Severity of insomnia 15 - 30 minutes 160.26 6.546  0.038
> 30 minutes 170.66

i = Kruskal-Wallis H Test

*p-value is significant at <0.05 level
Mann-whitney test showed that there 1s significant different of insomnia severity between less

than 15 minutes and more than 30 minutes of smartphone usage duration (p < 0.05).
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4.10 Correlation between study variables

Table 4.8 presents the results of correlation for participants’ age, duration of
smartphone usage before bedtime, time taken to fall asleep, sleep difficulties severity,

insomnia severity scores and depression index scores.

Age was negatively correlated to all the variable tested except for depression index
score. The correlation value showed the positive correlation between age and
depression index score. However, the correlation was not significant (r = 0.037, p =
0.510). Duration of smartphone usage before sleep was positively and significantly
related to time taken to fall asleep (r = 0.303, p < 0.01), sleep difficulties (r=0.170, p
=0.002), insomnia severity score (r=0.177, p = 0.002) and depression index score (r
= 0.136, p = 0.016). Sleep difficulties were positively related to insomnia severity
score (r=0.762, p < 0.01) and depression index score (r = 0.349, p <0.01). Insomnia

severity score also showed the positive correlation with depression index score with

significant correlation (r = 0.445,p <0.01).
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4.11 The relationship between smartphone usage behaviour and Insomnia

Severity Index score

Figure 4.3 represents the regression model testing the relations between smartphone
usage before bedtime (independent variable), depression index score (mediator) and
insomnia severity score (dependent variable). The regression model revealed that
smartphone usage before bedtime was related to the higher score of insomnia severity
(B = 1.260, t = 3.704, p < 0.001, R? = 0.042). Moreover, the model showed that
smartphone usage before bedtime was related to higher score of depression and
significantly related (B = 1.437, t = 2.246, p < 0.05). The effect of smartphone usage
before bedtime on insomnia severity score remain significant after inclusion of the
mediator (depression index score) to the regression model ( = 0.930, t = 3.003, p <

0.05, R =0.221).

Smartphone usage 1.260 Insomni .
, _ . = mnia Severity Sco
immediately before bedtime | (0.930) — ] Y
AN %
1.437 0.230
\ Depression Index Score
(Mediator) /

Figure 4.3 Mediation of the relationship between smartphone usage in bed before
sleep and Insomnia Severity Score by Depression Index Score. The coefficient in
brackets represents the standardized regression coefficient when the mediator is
also in the model.
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CHAPTER S

DISCUSSION

5.1 Association between smartphone usage before sleep with insomnia

The finding in this study is corroborated with a previous studies which similarly
found that the use of mobile phone immediately before falling asleep is significantly
associated with self-perceived of sleep difficulties (Sugannuma et al., 2007). In
addition, a research that studied on late-evening access of internet through mobile
phone also found a significant association with impaired sleep (Canan et al., 2013).
Furthermore, this finding is supported by other research conducted among
adolescents found that the smartphone ownership was significantly associated with
later bedtimes but was unrelated to slecp disturbance whereas the respondents
reported smartphone usage before their bedtime (Lemola et al.,(2014). In a
biochemistry study by Chang (2015), the neuroscientist from Harvard University
proposed that the exposure to blue light emitted from smartphone at late evening
suppresses the production of melatonin affecting circadian rhythm and thus causing

later sleep onset.



social media or media) usage, the longer the smartphone usage in bed before fall asleep,
the severe the insomnia among the respondents. The results is supported by findings in
Table 4.8 where the duration of smartphone usage before bedtime is positively and

significantly related with insomnia scores which indicate the longer the duration of

usage, the higher the score of insomnia.

Furthermore, the findings was in agreement with the theoretically model as described
by Cain and Gradisar (2010). In an extensive study, Lemola et al. (2015) similarly
found significant difference of sleep difficulty comparing not only the different
durations of smartphone and electronic media usage among high school students in the
nights but also between weekdays and weekend, in which the students tend to use

electronic media longer during weekend compared to weekdays.

5.3 Association between severity of insomnia with depression

This finding was in line with a study conducted among adolescents and young adult
that showed a significant association between severity of insomnia and depression
(Short et al., 2013). Besides that, the comorbidity of depression with sleep problems is
very high, as was investigated in this study has been described in previous study by Lui
et al. (2007) where 73% of the respondents with depressive symptoms are concurrently
suffering from the sleep difficulties at most of the typical night. The poor sleep quality

might cause mood disturbance which consequently lead to depression.
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5.4 Correlation between study variables

Consistent with one of the hypothesis in this research, smartphone use in the bed before
sleep was positively significantly related to longer time taken to fall asleep which was

consistent with a study among adolescents by Ingrid et al. (2014).

The positive correlation found in this research between sleep difficulties and depression
is in line with one of finding in a previous research (Sing et al., 2010). Various studies
in the past has also the relationship between sleeping difficulties with depression.
Notably, Lovato and Gradisar (2014), Lemola et al. (2011) and Kadir et al. (2014)
found that sleep difficulties was significantly and positively correlated with depression.
Moreover, the finding of this test also in line with similar issued concerning young
adults (Brunborg et al., 2011) although the latter further commented that the
relationship between depression and smartphone usage before bedtime is rather shady.
Other mechanism have to explore further on how the smartphone can directly cause

depression such as the disturbance of hormone production and body metabolism.

5.5 Relationship between smartphone usage with sleep difficulties and depression

In terms of the relationship between duration of smartphone usage before sleeping and
insomnia severity index with depression as mediating variable, the results shown in
Figure 3.1 was similar to findings by Cain and Gradisar (2010) and consistent with
study by Lemola et al. (2015) suggested that electronic media use before sleep was
related to shorter sleep duration and sleep difficulties. Primark et al. (2009) in their
study has established evidence of depression as predictive variable to sleep difficuitics.
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Particularly, the authors found that depression substantially increased the relationship
between smartphone usage before bedtime and severity of insomnia when added to the
regression model (the reduction of the criterion variance explained smartphone usage
before bedtime was from R? = 4.2% to R? = 22% when depression was factored into
the regression model indicating that the severity of insomnia increased when mediated

by depression mediated by depression).



CHAPTER 6

CONCLUSION, LIMITATION AND RECOMMENDATION

6.1 CONCLUSION

In general, the finding from this study suggested smartphone usage at least within one

hour before sleep contribute to sleep difficulties among the smartphone uscrs.

Corresponding to the technological advancement in smart and mobile computing, it is
undeniable that smartphone has emerged as an essential need in our daily life.
Amongst students, smartphones became more than a telecommunication devices. It is
a medium used for e-learning, entertainment, social and lifestyle adaptation and much
more. However, a pertinent question in to ponder is if the risk outweigh the benefit.
The prevalence of insomnia and depression among the smartphone users are very
high. Based on the findings in this study, most of the undergraduate students were
having not only sleeping difficulties to the extent of potentially clinical insomnia but
also depression which is correlated with the duration of smartphone usage where
majority of them tend to use smartphone for more than 6 hours in a day. Thus, this
could be a cause for concern considering the potential of undergraduate students

eing successive generation of the future leaders and being of their productive age
g g g g

group.

60



6.2 STUDY LIMITATION

Among the limitation of this study is the study design applied was cross sectional. The
results from this study has limited application and cannot be generalized as the data
collected were among specific group of population and during a specific point of time
only. There were also various other factors which were not taken into consideration.
Specifically, academic routines or learning environments in different part of the
semester that might affect the sleep pattern and depression of the respondents such as

more assignments, examination or replacement class at night.

Besides that, as this study was conducted among university students, the results might
not be applicable to another population except youth or adolescent population between
16 years old to 28 years old in Malaysia. In addition, as the association between sleep
disturbance and depression are very complex, the relationship between those elements
might be misinterpreted. In addition, the data was collected only by using questionnaire
without taking any measurement or biological sample to show any quantitative
indicator that the respondents were affected by the blue light exposure through
smartphone usage before sleep. Furthermore, there is a chance of bias from the response
of the subjects since it was the self-reported feedback through the questionnaire

provided.
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6.3 RECOMMENDATION

In light of the results of this studies, it is recommended that the student should aware
on the duration of smartphone usage especially at night or late evening. Researchers
from Harvard Medical Schools has suggested that exposure to blue light from
smartphone or any other electronic devices should be avoided 2 to 3 hours before
bedtime. Besides that, smartphone users can also download and use applications which
are specifically developed to reduces or filter the blue light intensity by placing a red
overlay which changes the colour temperature of display to red hue. Besides that, as
important as the education and awareness program on any chronic diseases, sleep
hygiene education and practice for adolescents and young adult might be taught in and
shall be informed regarding the risk and possible strategies to reduce adolescents’
electronic media use at night and a good practice of sleep. Besides that, the harmful of

excessive usage of smartphone shall be emphasized among the students.

Besides that, there are also several recommendation in order to improve the study
design and hence the results from this study. Different comparative group should be
studied where sampling should be randomized. In addition, it is also suggested that
biological sample being used as specific indicator of stress - such as saliva to determine
the level of melatonin and cortisol to determine the sign of stress and depression.
Extensively, the intensity of the blue light from phone should also be measured in order

to determine quantitatively the dose exposed to the respondents.
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APPENDIX 1

PRE-SCREENING SURVEY FORM



RELATIONSHIP BETWEEN SMARTPHONE USAGE BEFORE SLEEP

WITH INSOMNIA AND DEPRESSION

PRE-SCREENING SURVEY

Criteria

Yes

1. Are you a smartphone user?

2. Do you have prescribed for medication intake within the
past two weeks?

3. Do you perform any part time job at night?

4. Are you smoking?

5. Are you an alcohol consumers?

6. Are you currently an athlete or doing exercise in daily
evening?

Status of current education: Foundation / Undergraduate / Postgraduate




APPENDIX 2

SELF-ADMINISTERED QUESTIONNAIRE



L P :
: 3 :

UNIVERSITI PUTRA MALAYSIA

DEPARTMENT OF ENVIRONMENTAL AND OCCUPATIONAL HEALTH
FACULTY OF MEDICINE AND HEALTH SCIENCES

SURVEY ON RELATIONSHIP BETWEEN SMARTPHONE USAGE BEFORE
BEDTIME WITH INSOMNIA AND DEPRESSION AMONG UPM'S STUDENTS

RESPONDENT ID:
DATE:




SECTION A: SOCIO-DEMOGRAPHIC BACKGROUND

1) Age : years old 2) Gender: Male [::l Female D
2) Faculty : 3) Year of Study:
4) Races : I:] Malay

D Chinese
D Indian

D Bumiputera Sabah/Sarawak

D Others

SECTION B: INFORMATION ON SMARTPHONE USE

1) How long are you using your smartphone in a typical day?
l:] Less than 2 hours

D 2 — 4 hours
L__] 4-6 hours

I:] More than 6 hours

2) Do you use smartphone while you are already in bed before fall asleep?

I:] Always I:l Sometimes D Rarely I:‘ Never

3) How long do you spent using smartphone at bed before fall asleep?

D Less than 15 minutes

l:—_—] 15 - 30 minutes

[:I More than 30 minutes

4) Did you installed any blue light filter on your smartphone?

I:‘ Yes D No

5) Did you wearing spectacle with blue light protector when using smartphone?

D Yes D No



6) The questions below aim to determine your electronic media activities
while you’re already in bed before fall asleep: (Please tick (/) only one for cach

row)
Never Once Twice 3-4  Always
a a times  (More
week  week per than 5
week times
per
week)

Watching movies or drama (either through

O

television, laptop or smartphone)

Playing video games
Communication by phone/SMS/Whatsapp

Media social

O OO O
O OO O
O OO O

O OO
OO0 O

(facebook/twitter/Instagram/blogwalking/etc)

SECTION C: SLEEP AND WAKE PATTERN

INSTRUCTIONS: The following questions relate to your usual sleep habits during
the past month only. Your answers should indicate the most accurate reply for the
majority of days and nights in the past month. Please answer all questions.

1. During the past month, what time have you usually gone to bed at night?

2. During the past month, how long (in minutes) has it usually takes for you to fall
asleep cach typical night?

D Less than 15 minutes
Ij 15-30 minutes
D 30 — 60 minutes

D More than 1 hour

3. During the past month, how many hours of actual sleep did you get at night?

(This may be different than the number of hours you spent in bed)

l:‘ Less than 4 hours l:‘ 4 — 6 hour |:‘ More than 6 hours

19



. Do you ever experienced that the use of smartphone before fall asleep contribute

to your sleep difficulties?

|___] Always |:| Sometimes I:I Rarely l:l Never

. Is/Are there another environmental sources that cause difficulties in your sleeping

at night?
|:| None |:| Noise D Lighting |:| Bedroom |:| Privacy

. The following questions aimed to indicate any Insomnia symptoms. The Insomnia
Severity Index has seven questions. For each question, please CIRCLE the
number that best describes your answer. Please rate the CURRENT (i.e. LAST 2
WEEKS) SEVERITY of your sleep problem(s).

Sleep Problem None | Mild | Moderate | Severe | Very Severe
1. Difficulty falling asleep 0 1 2 3 4
2. Difficulty staying asleep 0 1 2 3 4
3. Problems waking up too 0 1 2 3 4
early

i. How SATISFIED/DISSATISFIED are you with your CURRENT sleep quality?

Very Satisfied Satisfied Moderately Dissatisfied Very
Satisfied Dissatisfied
0 1 2 3 4

ii. How NOTICEABLE to others do you think your sleep problem is in terms of

impairing the quality of your life?

Not A Little Somewhat Much Very Much
Noticeable at Noticeable
0 1 2 3 4

iii. How WORRIED/DISTRESSED are you about your current sleep problem?

Not worried at
all

A Little

Somewhat

Much

Very Much

0

1

2

3

4




iv. To what extent do you consider your sleep problem to INTERFERE with your
daily functioning (e.g. daytime fatigue, mood, ability to function at daily chores,
concentration, memory, etc)

Not A Little Somewhat Much Very Much
Interfering at Interfering
all
0 1 2 3 4

**Note: Insomnia severity will be calculated from the total score of Question 6.

SECTION D: DEPRESSION INVENTORY

Instruction: This section consist of 21 groups of statements. Please read each group
of statements carefully and then pick out the ONE statement in each group that best
describes the way you have been feeling during the past TWO WEEK including
TODAY. Circle the number beside the statement you have picked. Be sure you do
not choose more than one statement for any group.

a) 0 Ido not feel sad.
1 Ifeel sad
2 Tam sad all the time and I can't snap out of it.
3 I am so sad and unhappy that I can't stand it.
b) 0 Iam not particularly discouraged about the future.
1 I feel discouraged about the future.
2 Ifeel I have nothing to look forward to.
3 Ifeel the future is hopeless and that things cannot improve.
c) 0 1do not feel like a failure.
1 I feel I have failed more than the average person.
2 AsIlook back on my life, all I can see is a lot of failures.
3 IfeelIam a complete failure as a person.
d) 0 I get as much satisfaction out of things as I used to.
1 Idon’tenjoy things the way I used to.
2 Idon’t get real satisfaction out of anything anymore.
3 Tam dissatisfied or bored with everything.
e) 0  Idon't feel particularly guilty
1 Ifeel guilty a good part of the time.
2 Ifeel quite guilty most of the time.
3 Ifeel guilty all of the time.




I don’t feel I am being punished.
I feel I may be punished.

I expect to be punished.

I feel I am being punished.

I am worried that I am looking old or unattractive.

0
1
2
3
g) 0 Idon't feel disappointed in myself.
1 Tam disappointed in myself.
2 I am disgusted with myself.
3 Ihate myself.
h) 0 Idon't feel I am any worse than anybody else.
1 Iam critical of myself for my weaknesses or mistakes.
2 Iblame myself all the time for my faults.
3 Iblame myself for everything bad that happens.
i) 0 Idon't have any thoughts of killing myself.
1 Ihave thoughts of killing myself, but I would not carry them out.
2 Iwould like to kill myself.
3 Iwould kill myself if I had the chance.
1) 0 Idon’tcry any more than usual.
1 Icry more now than I used to.
2 Icry all the time now.
3 Tused to be able to cry, but now I can’t cry even though I want to.
k) 0 Iam no more irritated by things than I ever was.
1 I am slightly more irritated now than usual.
2 Iam quite annoyed or irritated a good deal of the time.
3 Ifeel irmtated all the time.
1) 0  Ihave not lost interest in other people.
1 Tam less interested in other people than I used to be.
2 I'have lost most of my interest in other people.
3 Thave lost all of my interest in other people.
m) 0 Imake decisions about as well as I ever could.
1 Iput off making decisions more than I used to.
2 Thave greater difficulty in making decisions more than I used to.
3 Ican't make decisions at all anymore.
n) 0  Idon't feel that I look any worse than I used to.
1
2

W

I feel there are permanent changes in my appearance that make me look
unattractive

I believe that I look ugly.




0) 0 Ican work about as well as before.
1 It takes an extra effort to get started at doing something.
2 Ihave to push myself very hard to do anything.
3 Ican'tdo any work at all. '
P) 0 Icansleep as well as usual.
1  Idon'tsleep as well as I used to.
2 Iwake up 1-2 hours earlier than usual and find it hard to get back to sleep.
3 Iwake up several hours earlier than I used to and cannot get back to sleep.
q) 0 Idon't get more tired than usual.
1 I gettired more easily than I used to.
2 1 gettired from doing almost anything.
3 Iam too tired to do anything.
r) 0 My appetite is no worse than usual.
1 My appetite is not as good as it used to be.
2 My appetite is much worse now.
3 Thave no appetite at all anymore.
s) 0 Ihaven't lost much weight, if any, lately.
1  Ihave lost more than five pounds.
2 Thave lost more than ten pounds.
3 Ihave lost more than fifteen pounds.
t) 0 Iam no more worried about my health than usual
1  Iam worried about physical problems like aches, pains, upset stomach, or
constipation
2 Iam very worried about physical problems and it's hard to think of much
else.
3 Iam so worried about my physical problems that I cannot think of anything
else
u) 0 Ihave not noticed any recent change in my interest in sex.
1  Iam less interested in sex than I used to be
2 Thave almost no interest in sex.
3 Thave lost interest in sex completely.

**Note: Level of depression will be calculated from the total score of Depression Inventory

This is the end of the questionnaire

Thank you for your cooperation! May God bless you.



APPENDIX 3

INSTITUTIONAL APPROVAL



APPENDIX 4

RESPONDENT CONSENT FORM



JAWATANKUASA ETIKA UNIVERSITI UNTUK PENYELIDIKAN

JUIPIM I MELIBATKAN MANUSIA (JKEUPM)
O ‘ UNIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG,
: SELANGOR, MALAYSIA

5 UNIVERSITI PUTRA MALAYSIA

FORM B1: RESPONDENT’S INFORMATION SHEET AND CONSENT

Please read the following information carefully and do not hesitate to discuss any questions you
may have with the researcher.

1. STUDY TITLE:

Relationship between Smartphone Usage before Bedtime with Insomnia and Depression among
UPM's Students.

2. INTRODUCTION:

Troubled sleep is considered both a predictive sign and symptom of many ilinesses, and is
associated with substantial decrements in the quality of life. Sleep disturbance is an important
risk factor for the development of depression among youth. Meanwhile, the usage of smartphone
has increased rapidly in recent years, and this has brought about addiction. Excessive
smartphone use at night is a risk factor for both youths' sleep disturbance and depression.
Therefore, this study is conducted to investigate the relationship between smartphone use prior

to bed with sleep difficulties and depression among university students.

3. WHAT WILL YOU HAVE TO DO?

You are require to answer questions this questionnaire according to your duration setting.
Basically this set of questionnaire comprise of four section. Most of the questions require you to
recall back your routine of life within the past two weeks. Please recall back your routine as

accurate as you can so that the result of the study will be valid for the research purpose.

4. WHO SHOULD NOT PARTICIPATE IN THE STUDY?
Post-graduate students, medical students, smokers, athlete and students working at night

should not participate in this study.

5. WHAT WILL BE THE BENEFITS OF THE STUDY:
(a) TO YOU AS THE SUBJECT?
Respondents are able to determine if they have the symptoms of Insomnia and
depression by answering the inventory in this questionnaire. In addition, they can
get inform that the exposure of smartphone before sleep might contribute to sleep

disturbance and in turn might lead to depression.

(b) TO THE INVESTIGATOR?

Researcher can identify the smariphone sleeping difficulties and depression

UPM/TNCPI/RMC/]KEUPM/FORM B1
UPDATE: 2 SEPTEMBER 2013
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9. CONSENT

| Identity Card No.

2o [o| (=1 T O VOO PP O
weev........nereby voluntarily agree to take part in the

research stated above *(clinical /drug trial/video recording/ focus groupfinterview-based/

questionnaire-based).

| have been informed about the nature of the research in terms of methodology, possible
adverse

effects and complications (as written in the Respondent's Information Sheet). | understand that
| have the right to withdraw from this research at any time without giving any reason
whatsoever. | also understand that this study is confidential and all information provided with

regard to my identity will remain private and confidential.

I* wish / do not wish to know the results related to my participation in the research

| agree/do not agree that the images/photos/video recordings/voice recordings related to me be
used in any form of publication or presentation (if applicable)

* delete where necessary

Signature ... Signature ...
(Respondent) (Witness)
Date ... Name
HCNO. o

| confirm that | have explained to the respondent the nature and purpose of the above-
mentioned research.

Date ... Signature ...
(Researcher)

UPM/TNCPI/RMC/JKEUPM/FORM B1
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