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The technology today is rapidly and continuously intervening into people’s
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mentioned, the study aims to examine the relationship of smartphone addiction and
mental health specifically in depression, anxiety, and stress. This study aims to
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CHAPTER |

INTRODUCTION
1.1 BACKGROUND AND RATIONALE

Introduction:

“In the next 10 years, I expect at least five billion people worldwide to own

smartphones, giving every individual with such a phone instant access to the full
power of the Internet, every moment of everyday” — Marc Andreessen, a software
engineer and co-founder of Netscape (Andreessen, 2011)
The world is rapidly evolving as same as technologies, and a smartphone is one of the
greatest results of technologies innovations that impacted everybody’s life.
Comparing to the early 2000s, people used to communicate to one another through
pager devices and even the most advanced form of communication is E-mail
(Townsend, 2002). However, everything has changed today. The world is much
closer, faster, and simpler by a touch on smartphone (Townsend, 2002). It is typical
to see people walking around and carrying smartphones while their faces ducked onto
the digital screen todays. People have become more interactive via these electronic
devices than an actual interaction with other human beings. A smartphone contains
multiple abilities which its goal is to assist people in their daily life in the most
possible convenient way (Salehan & Negahban, 2013). People take their smart
phones with them everywhere at whatever time such as when they drive, walk, and
even to the bathroom. These are some signs showing of human addiction toward
smartphones.

As its acknowledged, the technology in today's world is rapidly growing and
constantly evolving. It is noticeable to see how peoples’ lives are becoming more and
more reliant on technology on daily bases especially smartphones. Today, people are
progressively becoming addicted and have to rely on smartphone as it was a part of
their daily routine; such as, checking news and weather, emailing for work, sending
text messages and pictures, communicating with others via online applications and
surfing the internet. The more people are adapting to constantly developing trends of
technology is the higher number of technology users which escalating globally.

Though, there are many benefits received from adequate amount of using



smartphones, its problematic uses of smartphones resulted as overused is relatively
high which affected peoples’ health (Lee, Chang, Lin, & Cheng, 2014). The result of
their study further clarified as the compulsive usage of smartphone has positive
relationship with multiples psychological traits such as social interaction anxiety,
materialism, locus of control, and the need of touch (Lee et al., 2014).

In our society today, it is noticeable to see people are individually roaming
around with their smartphones and creating their own personal space online. For
example, as people are taking public transportations, one can notice that other people
often stuck in their personal space as their playing games, watching movies or videos,
and chatting on their smartphone devices. People are becoming less interactive while
using their smartphones to avoid public social contact with other human beings
(Salehan & Negahban, 2013). The social interaction upon people is changing as
people are obsessing with smartphone as if they are possessed by these devices. Also,
in reality people have become more isolated which is opposite from the purpose of
smartphones as to bring people together and tighten up the community (Nicholas D.
Lane, 2011). This isolation trend is growing as the same as number of smartphone
users which associate to the mental health of people.

Moreover, in advanced technology, smartphone is one of the products that
emerge in every corner and integrate among different generations. The number of
smartphone users is increasing throughout the universe. Consequently, Thailand is
also fallen within the loop of smartphone penetrations growing. In Thailand, its
capital city is Bangkok which the core of the country where managements and
developments of the county from multiple government authorities are being processed
and located. Bangkok represented as a business district throughout the city. It
represents the rich of modern technologies and westernization. It holds about
8,305,218 million people in the city (NSO, 2010) which is high comparing to other
provinces or cities. Corresponding to the density of population in Bangkok, the
higher the number of Bangkokians is the higher number of smartphone users
(Wungaeo, 2016).

According to the relatively high number of population density in Bangkok, it
is agreeable to complaint with National Statistical Office of Thailand, which

presented data of people in Bangkok hold the highest percentage of smartphones users



— to access internet — which is 70.3%, and it is the highest amount of people
comparing to the rest of the country. Also, it proves that the age between 15 to 24
hold the highest percentage of internet use which is 85.9% (NSO, 2016).
Correspondingly, people in the age of 15 to 24 in Bangkok is the risk group to be
considered for smartphone addiction and its associations to other aspects; such as,
mental health — depression, anxiety, and stress.

Additionally, multiple studies show a rising trend of cyberbullying and its
association toward mental health among young people (Betts & Spenser, 2017
Landstedt & Persson, 2014; Langos, 2012; Patchin, 2010; Robin M. Kowalski, 2014;
Services, 2019; Smith, 2008; stopbullying.gov, 2019; Youngminds, 2018). Therefore,
cyberbullying presented as an important variable that alerted consideration for the
present study of mental health among youths.

As stated by WHO, mental health refers as “... a state of well-being in which
every individual realizes his or her own potential, can cope with the normal stresses of
life, can work productively and fruitfully, and is able to make a contribution to her or
his community” (WHO, 2014). In another word, mental health is a psychological,
emotional, behavior, and social well-being of human being which consider on how
people act, think, and feel. In the study, it is aiming to investigate in association of
smartphone addiction and mental health or a state of mental well-being of people that
associate to smartphone addiction. The study is directing toward the association of
depression, anxiety, and stress as a state of people’s mental health to smartphone
addiction.

In conclusion, numerous statistics display the growing trend of smartphone
users which exceedingly increases in less than a decade world-widely and it affects
multiple aspects of people’s daily life. As it mentioned, several studies support the
finding of smartphone addiction associate to have negative impacts on mental health
and the risk age group of smartphone addiction is within the age range of 15 to 24
years old. It is important to investigate and anticipate any association of smartphone
addiction and mental health among people in the age between 15 to 24. However, in
the current study, it is focusing on people in the age of 15 to 18 which follow the age

classification on high school students. Therefore, the aim of this study is to



investigate associations of smartphone addictions to mental health, especially

depression, anxiety, and stress among high school students in Bangkok, Thailand.

1.2 Research Questions:

What are relationships between smartphone addiction and mental health
among high school students in Bangkok, Thailand?
1.3 Research Objective:

General Objective:

To evaluate associations between smartphone addiction and mental
health among high school students in Bangkok, Thailand.
Specific Objective:

To evaluate associations between smartphone addiction and depression
among high school students in Bangkok, Thailand
To evaluate associations between smartphone addiction and anxiety
among high school students in Bangkok, Thailand.
To evaluate associations between smartphone addiction and stress
among high school students in Bangkok, Thailand
1.4 Research Hypothesis:
Ho: There are no associations between smartphone addiction and depression,
stress, and anxiety among high school students in Bangkok, Thailand
Ha: There are associations between smartphone addiction and depression,
stress, and anxiety among high school students in Bangkok, Thailand.
Study Design:

A cross-sectional study was conducted for the present study.



1.5 Conceptual Framework
Conceptual Framework

Independent Variables Dependent Variables

[ O\

Mental Health
- Depression
- Anxiety
- Stress




1.6 Operational Definition

Smartphones refer to a mobile phone which contain multiple advanced
functions such as access to internet, touchscreen interface, and able to perform as a
computer (Maged N Kamel Boulos, 2011).

Smartphone Addiction refers to the abuse of technology which mean when
someone develop attachment and rely on the smartphone devices to the point it
interferes with one’s daily life and indorse anxiety and irritation when smartphone.
Additionally, smartphone addiction seems to have association to poor mental health.
The tool that will be using to indicate the level of smartphone addiction is a tool
called Smartphone Addiction Scale Short Version (SAS-SV) which created by Min
Kwon, Dai-Jin Kim, Hyun Cho, and Soo Yang in 2013 (Kwon, Kim, Cho, & Yang,
2013).

Addiction refers to a complex condition of repetitive behavior after the person
receive rewarding effects which provide an enthralling inducement to continually
repeat the behavior despite any harmful consequences (Ranna Perekh, 2017).

Mental Health refers to human’s, emotional, cognitive, behavioral, and social
well-being which mean mental health reflect on how people feel. think, behave, and
interact (MentalHealth.gov, 2017; Nordqvist, 2017).

Referring to the present study:

The study is focusing on depression, anxiety, and stress as a state of
people’s mental health.

Depression refers to mood disorders which negatively distresses one’s
emotion, feelings, attitude, and critical thinking which affects one’s ability to
maintain his or her daily routines (Wales, 2018).

Anxiety refers to fear, unease, nervous feelings which often occur when a
person face with unpredictable or difficult situations (Wales, 2018).

Stress refers to any physical, mental or emotional tension/pressure that can
caused by (external) environment, and (internal) illness or medical procedure (Wales,
2018).

Cyberbullying

Cyber refers as matters which are generated by technology



Cyberbullying is another form of bullying via online platform which
take actions on smartphones, tablets, and computer (Services, 2019). The
cyberbullying happens on online applications, social media platforms, text
messages, or games where people can consume and partake to the content.
Also, cyberbullying comprised sharing, posting, or sending harmful, negative,
or mean content about other people which can cause hurt feelings, humiliation,
shame, or disgrace (Services, 2019).

Referring to the present study:

The study is focusing on smartphones as platform where cyberbully
takes place.

The most common place where cyberbullying arises:

- Text messages via smartphone devices

- Emails

- Social Media such as Instagram, Twitter, Facebook, and Snapchat

(Services, 2019)

High School Students refers to student class systems in education as upper secondary
level. In Thailand, high school is from grade 10 to grade 12 (Matthayom 4 to
Mattayom 6).



CHAPTER I
LITERATURE REVIEWS

Rapid trends of technology today influence people lives in many ways. It is
typical to encounter people who have their faces locked and eyes focused on their
electronic devices especially smartphones in their hands as they stroll down the
street. People think and feel that they are becoming undividable with their
smartphones (Barkley, Lepp, & Salehi-Esfahani, 2016). With the flow of new
technology, smartphone become a new face of mobile phones and computers. People
can easily have an easier approach to a better convenient and time sufficient lifestyles
by using the smartphone. They can send e-mails, record voices and videos, take
pictures, send text messages, surfing the internet, and make voice or video phone
call. As it is possible for people to adapt to this advanced daily routine by just a touch
on smartphone screens, they are becoming addicted to the device.

Smartphone is constantly growing and evolving throughout different
generations of people (Maged N Kamel Boulos, 2011). The technology can bring
people from different ages and eras together, and yet, its paradox can also pull people
apart. This is where the negative impacts from smartphone use become visible. It is
ordinary to see how people become less and less interactive with other people in
reality while they are connecting to their own world on the internet. People often
communicate with others via online applications on smartphones, such as, Facebook,
Twitter, Snapchat, and Instagram (Phua, Jin, & Kim, 2017). As people involve
around the technology, they pay less attention to their surroundings including
relationships and connections with other people. When a human being started to
isolate themselves from the real world because he or she consumes too much of
internet, it is becoming a problem as people become addicted to the behavior (Davis,
2001).

2.1 Smartphone
2.1.1. Definition of Smartphone

What is a smartphone? A smartphone is a wireless mobile phone that

consists of multiple functions other than making phone calls. It can email, take

photos, connect to the internet, and etc. The first smartphone was invented in 1992 by



IBM which called ‘Simon Personal Communicator’ and it was the first touchscreen
phone with monochrome LCD and it could made calls, emails, and faxes (Clemens
Arth, 2015). According to Byte Magazine, it written about the price of ‘Simon’s
Phone’ was $899 which is high when it calculated inflation rate in 2018 (O’Malley,
1994). According to today’s dollars, the inflation rate of $899 in 1992 would be
about $1,607.14 today (Calculator). This indicated that to own a smartphone back in
the day was an unpopular lifestyle choice to make because only certain group of
people were able to afford to purchase one. Furthermore, smartphone was a new
invention that was in awed by people at the time. However, as the time gradually
passed by, the intervention of smartphones was also continuously evolving.

As the smartphones evolve, they are easier to approach by all groups of
people from different generations. In 2007, Apple Inc. released a smartphone called
‘iPhone 2G’ which triggered the trend of smartphone technologies (Apple, 2018). It
led attentions and competitions among other smartphone companies to produce ‘the
best” smartphone in the market which allows the companies to compete their products
to become more applicable for everybody. Therefore, the smartphones today are
smarter, thinner, lighter, faster, and cheaper which permits all socioeconomic classes
to purchase smartphones because they have becoming affordable for everybody in all
groups of people. As the smartphones started to integrate into people lives, people
can slightly notice the changes that they adapted to the new era of advanced
technology. The smartphone phenomena brought attention to many researchers to
study on it as it gradually produces a major impact on people lives in term of
addiction. The impact of smartphone addiction to people lives cause changes in their
daily routines, physical health, and mental health (Miakotko, 2017). However, this
study aims to discover any association of smartphone addiction and mental health
especially in depression, stress, and anxiety.

2.2 Smartphone Addiction
2.2.1 Definition of Smartphone Addiction

There are many studies in the last decades commenced to pay attention to
association of smartphone addiction and psychological health because it expresses
trends of smartphone addiction associate to change in people’s habits, daily routines,

and social relationship with family and friends (Samaha & Hawi, 2016). In 2018, the
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official definition of ‘smartphone addiction’ has not been settle by any health
authoritative.  However, many studies and researchers are proposing to add
smartphone addiction as one of a mental disorder in Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) such as a study by Nicola Luigi
Bragazzi and Giovanni Del Puente on A Proposal for Including Nomophobia in the
New DSM-V (Bragazzi & Del Puente, 2014) and another study by Yu-Hsuan Lin,
Chih-Lin Chiang, Po-Hseien Lin, Li-Ren Change, Chih-Hung Ko, Yang-Han Lee, and
Sheng-Hsuan Lin on Proposed Diagnostic Criteria for Smartphone Addiction (Lin et
al., 2016). Both of these studies are one of the first of studies that raise attention and
awareness of smartphone addiction as a psychological disorder to be included in
DSM-5 or a newer version of DSM.

Smartphone addiction is also called ‘nomophobia’ which mean the irrational
“fear of being out of mobile phone contact” (Yildirim, 2014). If the disappearance of
mobile phone or smartphone can cause someone to feel anxious, then the person
might already develop nomophobia or smartphone addiction. Moreover, the termed
‘nomophobia’ was coined through a research study by the UK Post Office in 2008
which to explore anxieties among mobile phone users (Yildirim, 2014). Nomophobia
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is a portmanteau on behalf of “‘no mobile phone’ and phobia or mobile phone
addiction” (Bragazzi & Del Puente, 2014). As the world and technology progress,
phone evolved to cell phone then to smartphone. Even the word ‘nomophobia’ is an
abbreviation from ‘no mobile phone phobia’, but the word was created back in 2008
and smartphone was not a popular device then. However, the behavior of
nomophobia is the same as smartphone addiction. Therefore, smartphone addiction
can be called nomophobia.

In another words, nomophobia or smartphone addiction is the fear of being
without technology or the fear of losing access and unable to connect to a phone. It is
the fear of lacking social communication or connectivity. Most of smartphone users
are seeking for social gratification which are provided by Big Data of social networks
such as Facebook, Twitter, Snapchat, Instagram, and etc. (Phua et al., 2017). These
social networks are trying to create social platforms that allow people to share their
personal information, thoughts, pictures, videos, and more on the social platform.

They have to be creative to find ways to lead their users into becoming addicted to
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their social platform such as multiply and regularly sending notifications, updating

newsfeed by just a finger, trending hashtags, likes and comments on posts, and so on

(Phua et al., 2017). Therefore, when people hear notifications ring or feel vibrations

of smartphone devices, they tend to check on the devices. These functions of social

medias trigger people’s behavior on becoming addicting to smartphones.

2.2.2 Prevalence of Smartphone Addiction

Table 1: Related Articles on Prevalence of Smartphone Addiction

Tile Reference Country Study Criterion Prevalence | Measurement
i (o)
and Year Population (%) Tools
Mobile Phone (Toda, Japan 275 Dependence 18.8 MPDQ
Dependence Monden, 2006 university (Mobile Phone
and Health- Kubo, & students age
Dependence
Related Life Morimoto, between 19- . .
Questionnaire)
of University 2006) 23 years old
Linking (Leung, 2008) | Hong Kong 402 Addiction 27.4 MPAI
Psychological 2008 teenagers (Mobile Phone
Attri -
ttributes to and young Addiction
Addiction and adults age
Index)
Improper Use between 14-
of the Mobile 20 years old (adapted from
Phone Among MPPUS)
Adolescents in
Hong Kong
Characteristics (Ha, Chin, Korea 595 students Excessive 33 ECPUS
fE i Park, R f f .
of Excessive ark, Ryu, & 2008 ron’f a Use o (Excessive
Celll{lar Phone Yu, 2008) Technlcal Cellular Cellular Phone
Use in Korean high school Phone Use Survey)
Adolescents
Problematic (Jenaro, Salamanca, 337 College Addiction 104 Cell Phone
Internet Cell- Flores, Spain Student from Over-Use
Phone Use: Gomez-Vela, 2009 Universidad Scale (COS)
Psychological, | Gonzélez-Gil, de
Behavioral, & Caballo, Salamanca
and Health 2009)

Correlates
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Tile Reference Country Study Criterion Prevalence | Measurement
1 [0)
and Year Population (%) Tools
Cell Phone (Koo, 2010) Korea 469 Addiction 4.1 Cell Phone
Addiction in 2010 adolescents Addiction of
Highschool from four Subjects
Students and high schools (CPAS)
Its Predictors
Le Téléphone (Soumeya Tunisia 120 Addiction 334 Igarashi’s self-
Portable: Une Halayem, 2010 adolescents perception of
Nouvelle 2010) (age between text-message
Addiction 13-20 years dependency
chez les old) (French
Adolescents version)
(The Mobile: (Igarashi,
A I-\le\-/v Motoyoshi,
Addiction Takai, &
upon Yoshida,
Adolescents) 2008)
The (Tavakolizade Iran 700 Addiction 36.7 MPAI
Prevalence of h, Atarodi, 2014 TiverSity
Excessive Ahmadpour,
_ students age
Mobile Phone & between 19-
. Pourahei
Use and its ourgheisar, 23 years old
Relational 2014)
with Mental

Health Status
Demographic
Factors
Among the
Students of
Gonabad
University of
Medical
Sciences in
2011-2012
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Tile Reference Country Study Criterion Prevalence | Measurement
and Year Population (%) Tools
Cell Phone (Maryam Iran 1180 Addiction 64.5 MPAI
and Internet Amidi 2014 University
Addiction Mazaheri, students age
among. 2014) between 18 -
Students is 39 years old
Isfahan
University of
Medical
Sciences (Iran)
Exploring (Tossell, Houston, 34 university | Addiction 62 Longitudinal
Smartphone Kortum, Texas (USA) students Online
Addiction: Shepard, 2015 Registry
Insights from Rahmati, & SAMI/CPAS
Long-Term Zhong, 2015)
Telemetric
Behavioral
Measures
Prevalence of (Chimatapu Mumbai, 415 Mobile 31.3 Mobile Phone
Mobile Phone Sri Nikhita, India Secondary Phone Dependence
Dependence in 2015) 2015 School Dependence Questionnaire
Secondary Adolescents
School
Adolescents
Prevalence of (Jiraporn Bangkok, 972 High Facebook 41.8 The Thai-
Facebook Khumsri MSc, Ubon School Addiction Bergen
Addiction and 2015) Ratchathani, Studemts and Related Facebook
Related Chiang Mai, Factors Addiction
Factors and Scale (Thai-
Among Thai Songkhla BFAS)
High School (Thailand)
Students 2015
Prevalence (Jiang Long, Beijing, 1062 Problematic 21.3 Problematic
and Correlates 2016) China Undergradua | Smartphone Cellular Phone
of Problematic 2016 te Students Use Use
Smartphone Questionnaire
Use in a Large (PCPUQ)
Random
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Tile Reference Country Study Criterion Prevalence | Measurement
and Year Population (%) Tools
Sample of
Chinese
Undergraduate
s
Prevalence, (Sutapat Chiang Mai, 324 Internet 36.7 Are you
Associated Simcharoena, Thailand Chiang Mai Addiction addicted?
Factors and 2017) 2017 Medical (A-UA)-
Impact of Students questionnaire,
Loneliness and Internet
Interpersonal (First to Addiction Test
Problems on Sixth Year) (IAT)
Internet
Addiction: A
Study in
Chiang Mai
Medical
Students
Factors (Danilo B. Philippines 1,447 Smartphone 62.6 Smartphone
Associated Buctot, 2020) 2020 Filipino Addiction Addiction
with Junior and Scale — Short
Smartphone Senior High Version
Addiction School (SAS - SV)
Prevalence students
and Its
Predictive
Capacity for
Health-
Related
Quality of Life
Among
Filipino
Adolescents

The prevalence from multiple researches in Table 1 shows a rising trend of
dependence, smartphone addiction, excessive use of smartphone, and internet
addiction. It is noticeable to see in 2010s the prevalence of smartphone addiction has
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vastly gone up from 27.4% (in 2008) to between 62% (in 2015) - 64.5% (in 2014).
Also, the table is displaying multiple researchers from different countries around the
globe who conducted studies on smartphone addiction to alert the trend of smartphone
addiction as it is growing and affecting people lives todays.
2.2.3 Addiction Pathways

According to Harvard Mental Health Letter (newsletter) from Harvard
Medical School on How Addiction Hijacks the Brain, it demonstrates how a brain
works on addiction. Addiction came from how a brain memorize the satisfaction it
received after rewards. It’s called ‘pleasure principle’ which means the brain
recollect all pleasures in the same way including it from eating delicious foods,
bonuses, psychological drug, or good massages. When one encounter pleasure, the
brain release neurotransmitters called dopamine in nucleus accumbens (NAc) which
located in the basal forebrain and referred as the ‘brain’s pleasure center’ (Letter,
2011).

Figure 2.2.3: The Reward Center
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Nucleus Accumbens is the reward or pleasure center of the brain (Letter, 2011).
2.2.3.1 Dopamine and Social Rewards
Furthermore, according to a Science in the News from Harvard University by

Trevor Haynes on Dopamine, Smartphones & You: A battle for your time, he
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demonstrates how dopamine effects the brain of smartphone addiction. Dopamine is
a neurotransmitter which is an organic chemical compound of catecholamine and
phenethylamine that released by the brain during pleasurable moments. Dopamine
will be released when we encounter any gratifying event such as when we have
‘successful social interaction’. According to evolutionary psychology, it rewards us
for positive behaviors and stimulates us to repeat the behavior which to create rewards
(Haynes, 2018).

According to Haynes, he demonstrates pathways of dopamine when it
released. There are four major pathways of dopamine. The pathways allow the
dopamine to travel across the brain. Three of the pathways which are nigrostriatal,
mesolimbic, and mesocoritcal are recognized as ‘reward pathways’ which associate to
disturbance in most cases of addiction.  Another dopamine pathway is

tuberoinfundibular which regulate prolactin for the milk production (Haynes, 2018).

Figure 2.2.3.1: Dopamine Pathways
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Most of dopamine pathways are generated deep in the midbrain and across
the brain. The area that were shown of dopamine pathways are responsible for
“behaviors associated with learning habit formation, and addiction” (Haynes, 2018).

2.2.4 Theory of Smartphone Addiction
“Addiction is simply a learned behavior” because people are learning to

implicate addictive behaviors in consonance with ‘well-established learning principle’
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(A. Tom Horvath). There are three fundamental theories of learning that appertain to
people which are Social Learning, Classical Conditioning and Operant Conditioning.
The first theory, Social Learning Theory (SLT) was formulated by Albert Bandura —a
Canadian/American psychologist—and he mentioned that SLT was about learning
and observation. People often imitate behaviors and reactions from other humans in a
social context. People tend to repeat positive behaviors because there are rewards
related to the positive behaviors (Nabavi, 2011-2012). Furthermore, addiction as SLT
context, is based on observation of behaviors and often repeated the positive
behaviors because they are related to rewards; for example, when we commute by
public transportation and we notice that nobody is talking to each other, people were
busy looking at their smartphones, and to cope with uncomfortable silence, we also
pull out our smartphones and locked inside our individual worlds as other people.

The second theory, Classical Conditioning was invented by Ivan Pavlov — a Russian
psychologist—he mentioned that Classical Conditioning was a learning behavior by
paired association between behaviors and stimuli such as when people are pairing ‘the
pleasure of addictive substances with environment cue’ (A. Tom Horvath). For
example, people often use smartphone while commuting in public transportations
because it was their pleasure to reduce the tiresome and discomfort situation during
the commuting.

The third theory, Operant Conditioning was proposed by Burrhus Frederic

Skinner (B.F. Skinner) — an American psychologist, behaviorist, and social
philosopher—he mentioned that Operant Conditioning Theory is a ‘method of
learning from punishments and rewards of behaviors’ (Staddon & Cerutti, 2003). For
example, when people playing an online game on their smartphone, and it reward the
player when he or she achieves a goal in the game. The reward kept the player to
become more addict to the game and that is a part of using smartphones.
In assumption, the theory of smart phone addiction is related to behaviors either it is
social learning, classical conditioning or operant conditioning. Also, according to a
study by F. Pinna on Behavioral Addiction and transition DSM-IV-TR to DMS-5,
stated that many researchers demonstrate their studies on smartphone addiction as a
‘behavior addiction’ (F. Pinna, 2015).
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2.2.5 Smartphone Addiction Measurements
There were many researchers used and developed measurement tools to
measure problematic use of mobile phone, internet addiction, dependence, and
smartphone addiction (Chimatapu Sri Nikhita, 2015; Danilo B. Buctot, 2020; Ha et
al., 2008; Jenaro et al., 2009; Jiang Long, 2016; Jiraporn Khumsri MSc, 2015; Koo,
2010; Leung, 2008; Maryam Amidi Mazaheri, 2014; Soumeya Halayem, 2010;
Sutapat Simcharoena, 2017; Tavakolizadeh et al., 2014; Toda et al., 2006; Tossell et
al., 2015). After the measurement tools from the previous studies was cautiously
examined, the measurement tool that was developed by Min Kwon, Dai-Jin Kim,
Hyun Cho, and Soo Yang in 2013 which called Smartphone Addiction Scales — Short
Version (SAS-SV) presented suitability for the present study. The SAS-SV provided
10 questions solely based on use of smartphone to easily screen smartphone addiction
among adolescents whom considered exposed to addiction. The tool was evaluated
by clinical psychologists and also provided a cut-off value for both genders.
Therefore, the measurement tools by Min Kwon, Dai-Jin Kim, Hyun Cho, and Soo

Yang were an appropriate measurement tool to use.

2.2.6 Outcome of Smartphone Addiction
Smartphone Addiction can transpire and affect people lives. There are both
positives and negatives about smartphone use; however, in smartphone addiction
context, many studies show only negatives consequences from smartphone addiction.
According to CNN News Article on Smartphone Addiction could be Changing Your
Brain, the news article mentioned the change in the brain and physical health
(LaMotte, 2017). However, there are many studies prove negative association of
smartphone addiction and mental health

2.2.6.1 Smartphone Addiction: Brain
According to multiples studies (Haynes, 2018; LaMotte, 2017; Letter,
2011), it demonstrates how the brain reacts when dopamine was released during
rewarding or gratifying moments. According to a study from Korea University, the
brain of smartphone addiction shows higher level of GABA, a neuron inhibitor, which
slow down the neurons (LaMotte, 2017). Consequently, when the neurons travel

slower, it affects the brain in to have poorer attention or vulnerable to distractions.
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2.2.6.2 Smartphone Addiction: Physical Health
Smartphone addiction cause people to have “text neck”, poor posture,
neck pain, and poor sleep (Wilson, 2012). According to Wilson, a reporter at CNN
HEALTH, ‘text neck’ is an actual diagnosis by Dr. Dean Fishman. Doctor Fishman
first coined the word ‘text-neck’ in 2008 while he was treating one of his teenager
patients. He noticed that his patient came in with headaches and neck pain, and she
was slouching her back while texting on her smartphone. She was sitting with her
head tilted forward and slouching shoulders and back. The “forward head posture”
caused twice of the head’s weight for the spine to hold, and it also can lead to muscle
strain, pinched nerves and disc herniations (Wilson, 2012). Then, he portmanteau the
word text-neck from symptoms and behaviors of his patient. Also, when people are
using smartphones and placing it at a lower level which caused ‘forward head
posture’, it can cause permanent damage to have poor posture because when the tissue
has been stretch for too long, “then it gets sore, then it get flamed” (Wilson, 2012).
Correspondingly, when people sit in a slouch position, it is hard for them to breathe
compare when they sit with back straight. The ‘slouch’ position caused reduce the
lung capacity to take in oxygen by 30% and with the lack of oxygen in the body
system, it causes lower oxygenated blood and can hypothetically lead to vascular
disease (Wilson, 2012).  Furthermore, using too much smartphone can disrupt the
smartphone addict to have poor sleep because of the blue light (short wavelength)
from LED screens of smartphone interferes with the production of melatonin which is
a hormone that acts as “a marker of circadian clock” (Cajochen et al., 2011).
Melatonin is a hormone that secrete by pineal gland and it helps regulate human body
sleep-awake cycle (Mohan, 2017).
2.2.6.3 Smartphone Addiction: Mental Health
Since the last decades, there is an ongoing trend of studies on
smartphone addiction. Correspondingly, many researchers are paying attention to the
association of smartphone and mental health which specifically in depression,
anxiety, and stress.
2.2.6.3.1 Smartphone Addiction to Depression
The association of smartphone and depression is prominent in

the today world. Many studies claim that the higher-level smartphone addiction is
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related to the higher-level of depression. In the study of Kimberly S. Young, was one
of the first researchers who did a study on Internet Addiction (or known as
smartphone addiction today) and alert attention to the internet addiction in the society.
Young did a study called The Relationship of Depression and Internet Addiction in
1998, her study presented that internet addiction was likely to occur in white-collar
occupations because these workers were exposed to internet use and greater salary
higher than blue-collar workers. Also, the Depression level from Beck Depression
Inventory (BDI) suggested that “depression is a significant factor in the development
of pathological Internet Use (PIU)” (Kimberly S. Young, 1998). From the study of
Young, it is noticeable that internet (or smartphone) was only available in certain
group of people such as white-collar workers. However, the accessibility of internet
(smartphone today) has changed. People are now able to connect to the internet as
simple as one finger swipes.
Furthermore, in the study of Sanchez-Martinez and Otereo,
Factors Associated with Cell Phone Use in Adolescents in the Community of Madrid
(Spain), it found an association of smartphone uses and depression and aggression in
college students. It indicated that high uses of cell phone associated with female sex,
family economic, smoking and consuming alcohol, failure in academic performance,
cell phone dependence, school location (rural), and depression (Mercedes Sanchez-
Martinez, 2009). The study measured factors associated to excessive cell phone use
among adolescents in the age between thirteen to twenty years old in Madrid, Spain.
Moreover, another study by Sara Thomée, Annika Harenstam and Mats Hagberg in
2011, Mobile Phone Use and Stress, Sleep Disturbances, and Symptoms of
Depression among Young Adults, it showed higher frequencies use of mobile phones
related to the higher risk factors of mental health in depression and sleep disturbance
among both male and female young adults at one-year-follow-up (Sara Thomée,
2011).
2.2.6.3.2 Smartphone Addiction to Anxiety
Many studies prove that depression and anxiety have some
similar symptoms such as trouble sleeping and concentrating, irritability, and
nervousness. Therefore, many people who developed depression also have history of
anxiety disorder. Although, there is no claim that these two disorders causing one
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another, there is a perfect evidence that people are undergo from both disorders
(America).

In the study by Kadir Demirci, Mehmet Akgonal, and Abdullah
Akpinar did a study on Relationship of Smartphone Use Severity with Sleep Quality,
Depression, and Anxiety in the University Students, it presented that smartphone
overuse may be associated with sleep quality, depression, and anxiety. The study also
indicated that from overusing smartphone can lead depression and anxiety which
result in poor sleep. Also, in university students in Isparta, Turkey with high anxiety
and depression scores should be cautiously observed for smartphone addiction
(Demirci, Akgonil, & Akpinar, 2015).

Another study done by Tara Matthews and Jeffrey S. Pierce’s
study called No Smartphone Is an Island: The Impact of Places, Situations, and Other
Devices on Smart Phone Use in 2009 which also support the association of
smartphone addiction and anxiety. The study showed a positive relationship between
talking with others online via text messaging and social anxiety (Pierce, 2009).
Furthermore, in the study by Asli Enez Darcin, Samet Kose, Cemal Onur Noyan,
Sedar Nurmedov, Onat Yilmaz, and Nesrin Dilbaz called Smartphone Addiction and
Its Relationship with Social Anxiety and Loneliness, it presented that smartphone
addiction was related to social phobia (having anxiety to be in a social setting), and
showing that in younger individuals who use smartphones for social networking have
an extreme pattern of smartphone use (Enez Darcin et al., 2016).

2.2.6.3.3 Smartphone Addiction to Stress

Although, many studies prove trends of association between
smartphone addiction to depression and anxiety, there is also another association
which is between smartphone addiction and stress. Thomée, Harenstam, and Hagberg
also showed the positive of cell phone use to stress level among young adults in
Sweden (Sara Thomée, 2011). Also, another study by Shao-I Chiu on The
Relationship between Life Stress and Smartphone Addiction on Taiwanese University
Student: A Mediation Model of Learning Self-Efficacy and Social Self-Efficacy, the
study showed that pressure from family and emotional stress have predicative
influence over student smartphone addiction (Chiu, 2014). Another study by T.S.
Ragu-Nathan, Monideepa Tarafdar, Bhanu S. Ragu-Nathan on The Consequences of
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Technostress for End Users in Organizations: Conceptual Development and Empirical
Validation, the study founded that obsessive use of smartphone has positive
association with techonostress which caused by overload of communication and
information (Ragu-Nathan, Tarafdar, Ragu-Nathan, & Tu, 2008).
2.3 Association of Smartphone Addiction and Socio-demographic

2.3.1 Age

Many studies on smartphone addiction indicates that the age group between
teenagers to young adults is the highest rate of smartphone. Therefore, most of the
studies have conducted in the population of adolescents up to university students.
Another study by Bianchi and Phillips found that people at a younger age or
generation tended to embrace the new technology than the older people, and will
likely be using new technology products (Adriana Bianchi, 2005). Additionally,
another study by Sanchez-Martinez and Otero, stated that there are evidences by
Child Wise Monitor, which presented data on Children and Their Media in 2007,
children between the age of eleven to sixteen are like to have a cell phone more than
the adult, and the Spain National Institute of Statistics supported that 98% of Spanish
at the age between sixteen to twenty-four owned a cell phone in 2006 (Mercedes
Sanchez-Martinez, 2009). Moreover, according to NSO, its Executive Summary in
2016, the report shows the age between fifteen to twenty-four years old hold 85.9% of
population aged 6 years and over used Internet in 2016. This presents that the age
between teenagers to young adult is the age group that have the highest use of the
internet due to their development which evolving and adapting with technology.

Therefore, their percentage is higher than other age group.
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Figure 2.3.1: Percentage of Thai Population using Internet during 2010 to 2016 by
Age Group (NSO, 2016)

Percentage of population aged 6 years and over used Internet

during 2012 - 2016 by age group

Age group (years)

Year

6-14 1524 2534 3549  50years+
2012 46.5 54.8 29.7 17.1 6.2
2013 54.1 584 335 18.7 6.6
2014 58.2 69.7 48.5 259 8.4
2015 58.0 76.8 60.1 31.8 9.6
2016 614 85.9 73.6 44.9 13.8

2.3.2 Gender

Multiple studies indicate that the trends of smartphone addiction in genders
has various altered since the beginning of smartphone emerging to todays. The study
by Bianchi and Philip stated that male tend to have more positive attitude toward
internet and more likely to use computers than female (Adriana Bianchi, 2005).
However, the study was done in 2005 and the trend of smartphone users have shifted.
Today, both male and female are equally having access to internet or smartphone.
Though, they might use smartphone differently. In the study by Baifeng Chen,
Shushu Ding Xia Ying, Lele Wang, and Yufeng Wen on Gender Differences in
Factors Associated with Smartphone Addiction, stated that the prevalence of
smartphone addiction among patients was 29.8% which 30.3% is male smartphone
addiction whom were mostly spend their time using game applications, and 29.3% is
female smartphone addiction were often used multimedia applications such as social
networking (Chen et al., 2017)

2.3.3 Education Performance

There are many evidences to prove that smartphone addiction has a negative
link to students’ academic performances. Initially, a study by Junco and Cotton in
2012 disclosed a negative relation between GPA and multitasking use of Facebook

and text messaging in the class or during doing homework (Junco & Cotten, 2012).
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Similarly, another study by Karpinski, Kirschner, Ozer, Mellot, and Ochwo in 2013
discovered a negative association between GPA and social networking sites which
moderated by multitasking in a sample of 451 US university students (Karpinski,
Kirschner, Ozer, Mellott, & Ochwo, 2013). Moreover, a study by Rosen founded that
the a link between declined academic performance and switch-task (multitasking of
using smartphone while studying) and students who is task-off (either study or being
on smartphone) is less likely to be distracted during study (Rosen, Mark Carrier, &
Cheever, 2013).
2.3.4 Socioeconomic Status

In order to use or own smartphone, is has to be purchased either by cash,
credit card, or debit card which mean there has to be some monetary exchanging with
the products. In history, when the first smartphone was launched, it was expensive
and only certain group of socio-economic groups such as white collars can afford it.
Therefore, level of socio-economic has already involved with smartphones since the
beginning of smartphone era. Accordingly, a study from Rahmati et al., in 2012 was
conducted in stated that socioeconomic was one of the factors that influenced
smartphone use (Ahmad Rahmati, 2012). Additionally, the study of Frias-Martinez
and Virsesa was conducted upon a population of in an emerging economy in Latin
America. The study found that there are moderate and strong correlation between the
expenses on smartphone, the exchange of communications, physical distance or
geographical area of the person whereabout and level of socioeconomic (Virsesa,
2012).
2.4 Association of Smartphone Addiction and Medical IlInesses

‘Do you have any history of medical problem?’. The patients often

hear this question during their diagnosis with their doctors because several researches
agree that there is a link between histories of physical problems to mental health.
According to NIMH, a publication on Chronic Iliness & Mental Health, it mentioned
that “People with other chronic medical conditions have a higher risk of depression”
(Health, 2015). Also, according Daniel P. Chapman, who wrote The Vital Link
between Chronic Disease and Depressive Disorder, he revealed that people who have
chronic disease often link to depressive disorder (Daniel P. Chapman, 2004).
Furthermore, according to an article on the Relationship between Mental Health,
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Mental Iliness and Chronic Physical Conditions in 2018, it stated that people living
with chronic disease experience anxiety and depression at a double rate of general
population; contrarily, people with severe mental illness are at a higher risk of
undergoing a wide collection of chronic diseases (Association, 2018). According to
the findings from the previous study (Association, 2018), it presented a table which
listed “Risk of People with a Mental Illness Developing Specified Chronic Physical
Conditions”, namely, diabetes, heart disease, stroke, and Chronic Obstructive
Pulmonary Disease (COPD).

Table 2.4: Risk of People with a Mental lliness Developing Specified Chronic
Physical Conditions (Association, 2018)

o Relative Risk (RR) or
Chronic Disease \ References
Odd Ratio (OR)

Diabetes RR = 1.6 for depression (Briana Mezuk, 2008)
Heart Disease RR = 1.6 for depression (Rugulies, 2002)

Stroke RR = 3.1 for depression (Sharon L. Larson, 2001)
Chronic Obstructive OR=3.8-5.7 for (Seth Himelhoch, 2005)
Pulmonary Disease schizophrenia,

(COPD) schizoaffective disorder,

major depressive disorder

or bipolar disorder

2.5 Cyberbullying and Mental Health

2.5.1 Definition of Cyberbullying

Bullying is often expressed as being a hostile and aggressive act or behavior
that executed by an individual or a group toward a person who targeted to be unable
to protect him or herself (Smith, 2008). However, in the recent years, a new form of
bullying take place upon modern technologies called ‘cyberbullying’.
Cyberbullying is another form of bullying that appears on digital devices such as

computers, tablets, and smartphones. Cyberbullying comprises of posting, sharing, or
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sending deleterious, harmful and hurtful messages or contents of others which can
cause shame, disgrace, or humiliation (stopbullying.gov, 2019).

“There are growing concerns about the prevalence and impact of online
bullying or ‘cyberbully” amongst children and young people” (Youngminds, 2018).
Corresponding to the previous statement by The Children’s Society and YoungMinds,
cyberbullying is another type of bullying which occur on internet platform. As the
technology is evolving, people are adapting into a newer lifestyle which progressed
around technology. Therefore, cyberbullying is another form of bullying that
followed the trend of a newer lifestyle which developed around technology.
Cyberbullying can still cause harm or hurt other people via online platform. As the
above statement mentioned about the growing concerns of the influence of
cyberbullying on young people, mental health is one of the concerns (Youngminds,
2018).

5.3.2 Cyberbullying and Mental Health

Due to the growing number of internet users, there are many researches on
relationship of cyberbullying and mental health. According to a study that was done
by Jutta Linbert on Cyber-Bullying and It Its Impact on Mental Health, she found out
that the effect of cyberbullying as for cyber-victim has severe impacts on mental
signs, and the rates of cyber-bullying to self-harming behaviors, depression, and
anxiety may have been undervalued. Also, another study by Evelina Landstedt and
Susanne Persson on Bullying, and Mental Health in Young People reported that
cyberbullying is a continuous part of an in-real-life bullying. Also, they discovered
all types bullying were associated with depressive symptoms in both male and female
students, and cyberbullying was also related in raising the possibility of psychological
problems in female students (Landstedt & Persson, 2014). The study alarm people
that cyberbullying is becoming an issue among young people. According to Liam
Hackett, a Chief Executive of anti-bullying charity Ditch the Label, he once stated
that “Thirty years ago, home was a safe place, but now there is no escape from the
bullying, which creates constant stress and anxiety which is hard to navigate”
(Youngminds, 2018). Correspondingly, an inquiry report from The Children’s
Society and Young Minds — Young Minds is a leading charity group that focused on
improving the mental wellbeing of young people which based in the United Kingdom
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of England — on Safety Net: Cyberbullying’s Impact on Young People’s Mental
Health. The report alerted about the growing number of cyberbullying and how it
impacted young people’s mental health. It collected and presented previous
researches from multiple universities such as University of Sheffield and Birmingham
University. The study from University of Sheffield discovered the association
between mental health and children’s experiences of cyberbullying. They found that
17.7% cyberbullying victims had visited website related to self- harm and 12.2% of
the victims had visited suicidal related websites. Conversely, when comparing to
people who have not entangled with cyberbullying, the researchers discovered that
people who were uninvolved with cyberbullying visited self-harm websites by 5.7%
and 3.7% of them visited suicidal related websites which were lower than
cyberbullying victims (Youngminds, 2018). Furthermore, another study was done by
Birmingham University learned that cyberbullying victims who are the age under
twenty-five years old were twice to endorse suicide and self-harm behaviors than non-
cyberbullying-victims (Youngminds, 2018). The studies that were mentioned above
confirmed a relationship of cyberbullying and mental health among young people
which is show how essential it is to include cyberbullying in the study as a covariate
to mental health.
5.3.3 Cyberbullying Measurement Tools

According to a critical review and meta-analysis of cyberbullying researches
among youth by Robin M. Kowalski, Gary W. Giumetti, Amber N. Schroeder, and
Micah R. Lattanner in 2014, it showed multiples researches constructed on
cyberbullying and its measurement tools. The research supported that young people
or teenagers are the targeted population of cyberbullying (Robin M. Kowalski, 2014).
However, despite many measurement tools for cyberbullying, many of psychometric
properties of the scales remain indistinct and unclear. A research by Brendesha M.
Tynes, Chad A. Rose, and David R. Williams found that in Asian and biracial
students experienced significantly more individual online racial discrimination than
White and Black students (Brendesha M. Tynes, 2010) which presented a conflict
with another previous study by Sameer Hinduja and Justin W. Patchin in 2010 that
there is no difference in online victimization among races (Patchin, 2010) which
showed that the findings may not be generalized to all the youth. Also, another study
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by Bayram Cetin, Erkan Yaman, and Adem Peker in 2011 was to develop a reliable
and valid measurement tool for cyberbullying which called ‘Cyber Victimization and
Bullying Behaviors’ which reported three factor scales which were cyber verbal
bullying, hiding identity, and cyber forgery (Bayram Cetin, 2011). However, the
scale developed by Tynes et al. and Cetin et al. solely studied activities on the internet
and ignore others modern technologies and devices which showed that their
measurement tools might not be generalize and appropriate to use for the present
study. Consequently, the study by Lucy R. Betts and Karin A. Spenser developed
measurement tools for cyberbullying which designed to assess general experiences
and involvement in cyber bullying rather than focusing on specific media. Their
development of measurement tool of cyberbullying emphasizes on generalization
because the changes in the media due to popular culture such as transitioning from
MySpace to Facebook and the evolvement of technologies such as transitioning from
cell phone to smartphone (Betts & Spenser, 2017). Also, their tools were created to
study young people’s experiences of cyberbullying. Therefore, the measurement

tools by Betts and Spenser were an appropriate measurement tools to use.
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CHAPTER I
RESEARCH METHODOLOGY
3.1 Research Design
The research design of the study was a cross-sectional and random sampling
technique.
3.2 Study Area
The study area of this study was in high schools in Bangkok, Thailand
3.3. Study Period
Study period was from September 2018 to March 2020 and the data was
collected from November 2019 to February 2020.
3.4 Study Population and Sample
Population: The study population of the current study was high school
students in Bangkok, Thailand
Sample: High school students in Bangkok, Thailand which randomly selected
from 3 different schools
- Yothinburana School
- Samsenwittayalai School
- Wat Raja O Ros School
Inclusion Criteria
o Students who used smartphones
o Students both male and female who studied in high school
in Bangkok from grade 10to 12 (Mattayhom 4 — 6)
o Students who were willing to participate in the study
Exclusion Criteria

o Incomplete questionnaire responses
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3.5 Sampling Technique:
In the investigation of association between smartphone addictions to mental
health in high school students in Bangkok, Thailand, are composed of multiple steps

of Random Sampling technique as following Figure 3.5.

Figure 3.5 Sampling Technique

High School Students in

Bangkok

Random
Samplin
High School No.1 High School No.2 High School No.3

Random
Grade Grade Grade Grade Grade Grade Grade Grade Grade
10 11 12 10 11 12 10 11 12
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3.6 Sample & Sample Size:

The sample size of the study is calculated by using Cochran’s sample size
formula. Prevalence of Smartphone Addiction was 62.6% from the study of Factors
Associated with Smartphone Addiction Prevalence and Its Predictive Capacity for
Health-Related Quality of Life Among Filipino Adolescents by Danilo B. Buctot,
Nami Kim, and Jinsoo Jason Kim (Danilo B. Buctot, 2020).

Za/2 %(pxq)

According to Cochran’s sample size formula: n = =

At 95% CI

n = number of participants

Zur=1.96

p = estimated proportion of population = 0.63
g=1-p=1-0.63 =0.37

e = margin of error 5% = 0.05

1.962(0.63%0.37)

Therefore, n =
0.052

n = 359
However, the researcher increased the percentage of error up to 15 percent.
(With 15% error)
Therefore, n = 359 + 54
n=413

Then, the researcher rounded the number up to 420 participants.

3.7 Measurement Tools

The study contains four sections of questionnaire. There are demographic
data sets of questionnaires, a health factor questionnaire, Cyber Victimisation
Experienced Scales (CV), Smartphone Addiction Scale-Short Version (SAS-SV), and
Depression, Anxiety, and Stress Scale (DASS-21). The amount of time to answer the

guestionnaire should be about 20 to 30 minutes.

Part 1 Demographic and Clinical Characteristics
Demographic data is to analyze the background of the participants in gender,

age, class years, academic performance (GPA), monthly allowance, and part time
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working experience. Additionally, a history of medical illness question was also
added to Part 1 of the questionnaire. The question is to explore whether the
participants have been exposure to any medical problems, and to examine if there is
any association between having medical problems to mental health.

Part 2 Cyber Victimisation Experienced Scales (CV) Questionnaire

The Cyber Victimisation Experienced Scales was developed in a study called
Developing the Cyber Victimization Experiences and Cyberbullying Behavior Scales
by Lucy R. Betts and Karin A. Spencer in 2017. The questionnaire contains 15 items
and rated by six-point Likert’s Scale which were ranging from 1 (coded as Never) to 6
(coded as Everyday), and there is no specific anchor point between 2 to 5. Since there
is no anchor cut point there, the researcher categorized the participants into two

groups which were a group of <75 percentiles and a group of >75 percentiles.

Part 3 Smartphone Addiction Scale (SAS-SV) Questionnaire
Smartphone Addiction Scale — Short Version (SAS-SV) was created by Min Kwon,
Dai-Jin Kim, Hyun Cho, and Soo Yang in 2013. The short version was from the
original version by Min Kwon, Joon-Yeop Won, Jae-Woo Park, Jung-Ah Min,
Changtae Hahn, Xinyu Gu, Ji-Hye Choi, and Dai-Jin Kim in 2013 from a research
study called Development and Validation of a Smartphone Addiction Scale (SAS)
which had 33 items and it was too long for younger students to sit and answer it in
one setting. Therefore, the researchers created the short version of SAS. The
questionnaire was made to assess the level of smartphone addiction and was not to
diagnose any mental disorder. The SAS-SV consisted of ten items and rated by six-
point Likert’s Scale which were Strongly Disagree coded as 1, Disagree coded as 2,
Weakly Disagree coded as 3, Weakly Agree coded as 4, Agree coded as 5, and
Strongly Agree coded as 6. The internal consistency of the questionnaire was 0.91,
and the cutoff value for male is 31 and female is 33. Additionally, higher of the score

represents higher level of smartphone addiction.
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Part 4 Depression Anxiety and Depression Scale (DASS-21)
Questionnaire

Depression, Anxiety, and Stress Scale (DASS-21) was created by Lovibond,
S.H. and Lovibond, P.F. in 1995. DASS-21 (with 21 items) is a shorter version from
the original DASS (with 42 items) in 1995. Both versions of the questionnaires were
for assessing and screening the emotional states of depression, anxiety, and
depression. However, the questionnaire could not be used for diagnosing any mental
disorder. The DASS-21 consisted of 21 items with four-point Likert’s Scale which
were Did not apply to me at all coded as 0, Applied to me to some degree or some of
the time coded as 1, Applied to me a considerable degree or a good part of time coded
as 2, and Applied to me very much or most of the time coded as 3. The internal
consistency of the questionnaire was 0.7. The scale can be measure as Normal, Mild,
Moderate, Severe, and Extreme Severe (Lovibond, 1995).

Each domain hold 7 items — in depression domain there were items number 3,
5, 10, 13, 16, 17, and 21, inanxiety domain there were items number 2, 4, 7, 9, 15,19,
and 20, and in stress domain there were items number 1, 6, 8, 11, 12, 14, and 18.
Additionally, in the following, there is a table of level of measurement for DASS-21

which uses for the present study.

Level of _ _
Depression Anxiety Stress
Measurement
Normal 0-9 0-7 0-14
Unusual 10 and over 8 and over 15 and over

3.7 Instrument Development
1. Grant permission for operating questionnaires from researchers/ authors of the
Cyber Victimisation Experienced Scales (CV), Smartphone Addiction Scale —
Short Version (SAS-SV), and Depression, Anxiety, and Stress Scale (DASS-
21) (See Appendex C, D, and E)
2. Translated questionnaires from English version to Thai version

3. Back translated from Thai version to English version by an English expert
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4. Progressed and reviewed items of questionnaires according to comments and
suggestions of the three experts. Then, attained validity of measurements (to
measure whether the questionnaires were corresponding to the objective of the
study).

The Item-Objective Congruence (10C)
Scoring +1 = certain that the test is congruent
Scoring 0 = uncertain/ unsure that the test is congruent
Scoring -1 = certain that the test is NOT congruent
The equation of 10C
IOC = R/N
R = sum of scores
N = number of specialists
If the value of 10C was higher than 0.5, then the questionnaire was
acceptable. However, if the value of I0C was less than 0.5, then the questionnaire
was unacceptable.

5. After calculated the 10C from the questionnaires have been revised from

comments and suggestions from the three experts, IOC was calculated.
1). The I0C of the Cyber Victimisation Experienced Scales (CV) was 1.0
2). The 10C of Smartphone Addiction Scale — Short Version (SAS-SV)
was 1.0
3). The 10C of Depression, Anxiety, and Stress Scale (DASS-21) score
was 0.87
Therefore, all of the questionnaires were accepted.

6. In order to obtain reliability of measurements (to measure the consistency and
stability of the questionnaires), the questionnaires were given to 30 high
school students.

7. After the questionnaires were given to 30 high school students, Cronbach’s
alphas were calculated to measure reliability of measurements.

1). The Cronbach’s alpha of the Cyber Victimisation Experienced Scales

(CV) was 0.85.

2). The Cronbach’s alpha of Smartphone Addiction Scale — Short Version

(SAS-SV) was 0.84.
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3). The Cronbach’s alpha of Depression, Anxiety, and Stress Scale

(DASS-21) score was 0.80
Therefore, all of the questionnaires were good.

3.8 Data Collection

The data collection was self-administered questionnaires.

Information on Contacting and Accessing to the Research Participants:

1.

The researcher used a random sampling method to choose three different
schools and that were registered under Office of the Basic Education
Commission.

The researcher sent a request letter from College of Public Health,
Chulalongkorn University which to conduct a research to the principals of the
mentioned schools (Yothinburana School, Wat Raja O Ros School, School,
and Samsenwittayalai School).

After the research was approved by the principals, list of students will be
arranged by the Administration.

The researcher sent out three forms to the teachers to pass along to the
students which are 1) a Participation Information Sheet, 2) a Letter of
Consent, and 3) a questionnaire. However, the students can make a decision
whether they want to participate in the project. If the students are interested to
participate in the study, then they can bring all of the forms back to their
parents.

After the guardians’ revision all of the forms and approval to sign the Letter of
Consent, then the students need to bring all of the forms (which including
Participation Information Sheet, Letter of Consent, and Questionnaire) back to
the teacher or the researcher.

Verbal explanations were given to the students for further clarification about
the research study and signatures of the Letter of Consent was required before
any farther step was taken in the study.

After the researcher received both the Letter of Consent, then the research
proceeded on conducting the self-administrate questionnaires to the students.
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8. Before the students take the questionnaire, the researcher was verbally
explained the importance of the study to the participants and asked them to
cooperate by answer the questionnaire truthfully. Therefore, the researcher
was able to use information that were collected from the participants.

9. Once the questionnaires have been administrated by the participants (high
school students), all of the questionnaires and any information related to the
study will be kept confidentially, and they will be terminated once the study is
complete.

10. In addition, the researcher provided the information of healthcare services to

the students who seek help.

3.9 Data Analysis (Statistics)
IBM SPSS Statistics 22 was used to calculate the statistic

- Descriptive statistic for describing information of demographic
and clinical characteristics, smartphone addiction, cyberbullying
and mental health variables

- Chi-Square Test for finding association between smartphone
addiction and mental health variables

- Simple and Multivariable Logistic Regression Analysis for
finding association between smartphone addiction and mental

health variables

3.10 Ethical Consideration

The study will be conduct on high school students which implies as the
majority of participants from the study are people who belong to the age group of
children who aged under eighteen. Therefore, the Ethic Approval must be done
before the study can take place. The Ethic Approval will be taken from the Research
Ethics Review Committee for Research Involving Human Research Participants,
Health Sciences Group, Chulalongkorn University, and a request letter conducted a
research from College of Public Health, Chulalongkorn University will be sent to
principals of the mentioned schools. Lastly, as it mentioned the majority of the

participants belong to people who aged under eighteen group, therefore a Letter of
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Consent from the guardians and the students will be taken before the administration
of the questionnaire. The Approval Ethical Number of the present study was
138.1/62.

(For further clarification, please see Appendix F: The Approval Ethical Number)

3.11 Human Subjects Protection

As the researcher considers for the rights of participants, the researcher will
conduct the study and collect the data after the research proposal approved by The
Research Ethics Review Committee for Research Involving Human Research
Participants, Health Sciences Group, Chulalongkorn University.

Once the participants are informed about the study, they have the right to
choose whether they want to participate or not to participate in the study, and their
decisions will not be affected to their grades or scores of any kind. The students will
be informed that their participation of the study based on voluntarily. They will be
notified that they can withdraw from the study at any time and without any
consequences. The data will only be used for the current research study.
Additionally, the participants will be informed and confirmed that, all of the
questionnaires and any information related to the study will be kept confidentially,
and they will be terminated once the thesis is complete. If the participants have any
questions, comments, or suggestions, the researcher was available to answer and

clarify the inquiries based on the Ethic Committee of Chulalongkorn University.

3.12 Limitation

The study upon smartphone addiction associates to mental health counted as a
subjective matter to each person. As an individual, he or she might interpret the
questionnaires differently due to their unique personality. Therefore, to prevent such
further misinterpreted, the researcher will explain the questionnaire to each participant

prior to the questionnaire will be administered.
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3.13 Expected Benefit & Application

The prevalence of smartphone addiction was found in the study

Researchers were able to investigate associations between smartphone
addiction and mental health especially depression, anxiety, and stress among
high school students in Bangkok, Thailand.

The knowledge of smartphone addiction was increased and understood in
aspect of mental health for high school students in Bangkok, Thailand.

The study was another steppingstone for researching smartphone addiction in
high school students, however this research can be used as a based info for
others age group or other group of samples.

The research was able to guide the study toward mental health in depression,
anxiety, and stress. Therefore, for future study, other researches can

investigate in other spectrum of mental health.
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CHAPTER IV
RESULTS

This study directed to investigate associations of smartphone addictions to
mental health, especially in depression, anxiety, and stress among high school
students in Bangkok, Thailand. The study intended to describe independent variables,
in particular, demographic and clinical characteristics — age, gender, educational
level, academic performance (GPA), monthly allowance, part-time working
experiences, and history of health illnesses — cyberbullying, and smartphone
addiction. Also, the study intended to describe dependent variable, mental health in
particular depression, anxiety, and stress. The study designed to evaluate associations
between these independent variables and a dependent variable among high school
students in Bangkok, Thailand. The study consisted of 420 high school students in
Bangkok, Thailand.

The result included descriptive and inferential statistical results of these
dependent and independent variables among high school student in Bangkok,
Thailand. The statistical results of bivariate analysis were done by binary logistic
regression as follow.

4.1 Demographic and Clinical Characteristics

Table 4.1 demonstrated Demographic and Clinical Characteristics of the
participants. There were 420 high school students participated in the study. Among
420 participants. The participants were female participants (64.0%) and male
participants (36.0%). The age of the student was ranging from 15 — 20 years old, and
the mean(sd) was 16.6 (0.99%). There were three educational levels, grade 10
(33.1%), grade 11 (34.0%), and grade 12 (32.9%). The GPA of the participants were
<3.02 (25 percentiles) (24.8%), 3.03 — 3.45(26-50 percentiles) (24.3%), 3.46 — 3.75
(51-75 percentiles) (26.4%), and >3.75 (>75 percentiles) (24.5%). The mean(sd) of
participants’ GPA was 3.3 (0.53) and it was ranging from 1.00 to 4.00. Most of the
participants did not work part-time (90.2%), although some participants had work
part-time (9.8%). The weekly allowance of the participants was <400 (25 percentiles)
(25.5%) and >400 (25 percentiles) (74.5%). The mean(sd) of participants’ monthly
allowance was 625.6 (398.69) and it was ranging from 60 Baht to 3,000 Baht.
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History of medical illnesses among participants were diabetes (0.5%), high blood
pressure (2.1%), thyroid, and others (i.e. asthma, allergic, ...) (9.0%). The
cyberbullying among participants were separated into two groups — group one was
<75 percentiles (74.3%) and group two was >75 percentiles (25.7%). Finally, the
prevalence of smartphone addiction was 52.1%, the prevalence of depression was

13.3%, the prevalence of anxiety was 30.2%, and the prevalence of stress was 3.3%.

Table 4.1 Demographic and Clinical Characteristics (n=420)

Characteristics n (%)
Gender
Male 151 (36.0)
Female 269 (64.0)
Age (Years)
15 54 (12.9)
16 139 (33.1)
17 141 (33.6)
>18 86 (20.4)
Mean(sd) 16.6 (0.99)
Range 15-20
Educational
Gradel0 139 (33.1)
Gradell 143 (34.0)
Gradel2 138 (32.9)
Grade Point Average
<3.02(25 percentiles) 104  (24.8)
3.03 — 3.45(26-50 percentiles) 102 (24.3)
3.46 — 3.75 (51-75 percentiles) 111 (26.4)
>3.75 (>75 percentiles) 103 (24.5)
Mean(sd) 3.3(0.53)

Range 1.00- 4.00
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Table 4.1 (Continued) n (%)
Part-time job
No 379  (90.2)
Yes 41 (9.8)
Weekly allowance (baht/week)
<400 (25 percentiles) 107 (25.5)
>400 (>25 percentiles) 313 (74.5)

Mean(sd)
Range

History of Medical IlInesses
Diabetes
High blood pressure
Thyroid

Others (i.e. asthma, allergic, ..

Cyberbullying
<75 percentiles
>75 percentiles

Smartphone Addiction
No
Yes

Mental Health
Depression
Anxiety

Stress

)

625.6 (398.69)

60 — 3000

2 (0.5)
9 2.1)
6 (1.4)
38 (9.0
312 (74.3)
108 (25.7)
201 (47.9)
219 (52.1)
56 (13.3)
127 (30.2)
14 (33)
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4.2 Association between Depression and Demographic and Clinical
Characteristics

Table 4.2 displayed demographic and clinical characteristics associated with
depression by using simple logistic regression. The study found significant
association in ‘History of Medical Illnesses’ [OR 2.57, 95% CI 1.34 — 4.94],
Cyberbullying [OR 2.73, 95% CI 1.53 — 4.88], and ‘Smartphone Addiction’ [OR 2.58,
95% CI 1.40 — 4.78] with ‘Depression’. The result indicated that the participants who
had history of medical illnesses were 2.57 times to have a risk of depression, the
participants who had cyberbullying at >75 percentiles were 2.73 times to have a risk
of depression; also, the participants who had tendency of smartphone addiction were
2.58 times to have a risk of depression.

Table 4.2 Demographic and clinical characteristics associated with depression using

logistic regression

Unadjusted OR

Characteristics p-value
(95%0CI)
Gender
Male 1.29 (0.72 - 2.28) 0.392
Female Ref.
Age (Years)
15 Ref.
16 1.267 (0.48 — 3.37) 0.635
17 1.322 (0.50 — 3.50) 0.573
>18 1.173 (0.41 - 3.39) 0.767
Grade Point Average
<3.02(25 percentiles) Ref.
3.03 — 3.45(26-50 percentiles) 1.03 (0.49 — 2.14) 0.951
3.46 — 3.75 (51-75 percentiles) 0.62 (0.28 - 1.37) 0.238
>3.75 (>75 percentiles) 0.55 (.024 —1.27) 0.160
Part-time job
No Ref.
Yes 1.13 (0.45 - 2.82) 0.797
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Table 4.2 (Continued) Unadjusted OR p-value
(95%CiI)

Weekly allowance (baht/week)

<400 (25 percentiles) Ref.

>400 (>25 percentiles) 1.03 (0.54 — 1.98) 0.930
History of Medical IlInesses

No Ref.

Yes 2.57 (1.34 - 4.94) 0.005
Cyberbullying

<75 percentiles Ref.

>75 percentiles 2.73 (1.53-4.88) 0.001
Smartphone Addiction

No Ref.

Yes 2.58 (1.40 - 4.78) 0.002

Table 4 .3 displayed the association between ‘Depression’ and ‘Smartphone
Addiction” which controlled by ‘History of Medical Illnesses’ and ‘Cyberbullying’
variables was calculated by using multivariable logistic regression. In the group of
depression, participants were categorized into two groups — a group of not smartphone
addiction (28.6%) and a group of smartphone addiction (71.3%). The result indicated
that participants who belonged in the smartphone addiction group has higher
percentage to depression than participants who were not belong in the smartphone
addiction group

Also, the association between depression and smartphone addiction [OR 2.18,
95% CI 1.16 — 4.13] after adjusted OR with ‘History Medical of Illnesses’ and
‘Cyberbullying” which showed a significant value. The result indicated that he
participants who had tendency of smartphone addiction were 2.18 times to have a risk

of depression.
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Table 4.3 The association between depression and smartphone addiction

Smartpho Non- Depression Unadjusted OR p-value  Adjusted OR p-value

ne depression (95%CI) (95%CI)

Addiction

No 185(50.8) 16 (28.6) Ref. Ref.

yes 179(49.2) 40 (71.3) 2.58 0.002 2.18 0.016
(1.40 - 4.78) (1.16—-4.13)

*Each OR is adjusted with History Medical of Ilinesses and Cyberbullying

4.3 Association between Anxiety and Demographic and Clinical Characteristics
Table 4.4 presented demographic and clinical characteristics associated with
anxiety by using simple logistic regression. The study found significant association in
‘History Medical of Illnesses’ [OR 2.65, 95% CI 1.55 — 4.55], Cyberbullying [OR
4.32, 95% CI 2.72 — 6.88], and ‘Smartphone Addiction’ [OR 2.65, 95% CI 1.71 —
4.12] with ‘Anxiety’. The result indicated that the participants who had history of
medical illnesses were 2.65 times to have a risk of anxiety, the participants who had
cyberbullying at >75 percentiles were 2.72 times to have a risk of anxiety; also, the
participants who had tendency of smartphone addiction were 2.65 times to have a risk

of anxiety.



Table 4.4 Demographic and clinical characteristics associated with anxiety using

logistic regression

Unadjusted OR

Characteristics p-value
(95%CI)

Gender

Male 1.12 (0.73-1.72) 0.604

Female Ref.
Age (Years)

15 Ref.

16 2.00 (0.94 - 4.23) 0.071

17 1.83 (0.87 — 3.88) 0.114

>18 1.51 (0.67 — 3.41) 0.318
Grade Point Average

<3.02(25 percentiles) Ref.

3.03 — 3.45(26-50 percentiles) 0.85 (0.47 —1.56) 0.600

3.46 — 3.75 (51-75 percentiles) 1.17 (0.66 — 2.08) 0.588

>3.75 (>75 percentiles) 0.88 (0.49 - 1.60) 0.680
Part-time job

No Ref.

Yes 1.73 (0.90 — 3.35) 0.103
Weekly allowance (baht/week)

<400 (25 percentiles) Ref.

>400 (>25 percentiles) 0.91 (0.57 — 1.46) 0.688
History of Medical IlInesses

No Ref.

Yes 2.65 (1.55 — 4.55) >0.001
Cyberbullying

<75 percentiles Ref.

>75 percentiles 4.32 (2.72 - 6.88) >0.001
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_ Unadjusted OR
Table 4.2 (Continued) (95%C) p-value
0

Smartphone Addiction
No Ref.
Yes 2.65(1.71-4.12) >0.001

Table 4.5 displayed the association between ‘Anxiety’ and ‘Smartphone
Addiction’ which controlled by ‘History of Medical Illnesses’ and ‘Cyberbullying’
variables was calculated by using multivariable logistic regression. In the group of
anxiety, participants were categorized into two groups — a group of not smartphone
addiction (31.5%) and a group of smartphone addiction (68.5%). The result indicated
that participants who belonged in the smartphone addiction group has higher
percentage to anxiety than participants who were not belong in the smartphone

addiction group

Also, the association between anxiety and smartphone addiction [OR 2.16,
95% CIl 1.36 — 3.45] after adjusted OR with ‘History of Medical Illnesses’ and
‘Cyberbullying’ which showed a significant value. The result indicated that he
participants who had tendency of smartphone addiction were 2.16 times to have a risk

of anxiety.

Table 4.5 The association between anxiety and smartphone addiction

Smartpho  Non-anxiety Anxiety Unadjusted OR  p-value Adjusted OR p-value

ne

(95%Cl) (95%Cl)
Addiction
No 161(54.9) 40 (31.5) Ref. Ref.
yes 132(45.1) 87 (68.5) 2.65 0.000 2.16 >0.001
(1.71-4.12) (1.36 — 3.45)

*Each OR is adjusted with History Medical of IlInesses and Cyberbullying

4.4 Association between Stress and Demographic and Clinical Characteristics
Table 4.6 displayed demographic and clinical characteristics associated with

stress by using simple logistic regression. The study found significant association in
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‘Gender’ [OR 3.35, 95% CI 1.10 — 10.18], ‘History of Medical Illnesses’ [OR 3.20,
95% CI 1.04 — 9.89], ‘Cyberbullying’ [OR 7.86, 95% CI 2.41 — 25.61], and
‘Smartphone Addiction’ [OR 5.77, 95% CI 1.28 — 26.10] with ‘Stress’. The result
indicated that the male participants were 3.35 times to have a risk of stress, the

participants who had history of medical illnesses were 3.20 times to have a risk of

stress, the participants who had cyberbullying at >75 percentiles were 7.86 times to

have a risk of stress; also, the participants who had tendency of smartphone addiction

were 5.77 times to have a risk of stress.

Table 4.6 Demographic and clinical characteristics associated with stress using

logistic regression

Unadjusted OR

Characteristics (95%C1) p-value
Gender
Male 3.35(1.10-10.18) 0.033
Female Ref.
Age (Years)
15 Ref.
16 0.77 (0.07 —8.71) 0.835
17 2.77 (0.33 — 23.05) 0.346
>18 2.56 (0.28 — 23.77) 0.401
Grade Point Average
<3.02(25 percentiles) Ref.
3.03 — 3.45(26-50 percentiles) 1.02 (0.25-4.12) 0.978
3.46 — 3.75 (51-75 percentiles) 0.46 (0.08 — 2.56) 0.374
>3.75 (>75 percentiles) 1.01 (0.25 -4.15) 0.989
Part-time job
No Ref.
Yes 0.70 (0.90 - 5.52) 0.738
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Table 4.6 (Continued) Unadjusted OR
(95%C) p-value

Weekly allowance (baht/week)

<400 (25 percentiles) Ref.

>400 (>25 percentiles) 0.85 (0.26 — 2.77) 0.787
History of Medical IlInesses

No Ref.

Yes 3.20 (1.04 —9.89) 0.043
Cyberbullying

<75 percentiles Ref.

>75 percentiles 7.86 (2.41 — 25.61) 0.001
Smartphone Addiction

No Ref.

Yes 5.77 (1.28 — 26.10) 0.023

Table 4.7 displayed the association between ‘Stress’ and ‘Smartphone
Addiction’ which controlled by ‘Gender’, ‘History of Medical Illnesses’, and
‘Cyberbullying’ variables was calculated by using multivariable logistic regression.
In the group of stress, participants were categorized into two groups — a group of not
smartphone addiction (14.3%) and a group of smartphone addiction (85.7%). The
result indicated that participants who belonged in the smartphone addiction group has
higher percentage to stress than participants who were not belong in the smartphone
addiction group

Also, the association between stress and smartphone addiction [OR 3.73, 95%
Cl1 0.77 — 17.95] after adjusted OR with ‘Gender’, ‘History of Medical Illnesses’,
and ‘Cyberbullying’ which showed a not significant value. The result did not
indicate that he participants who had tendency of smartphone addiction were

3.73 times to have a risk of stress.
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Table 4.7 The association between stress and smartphone addiction

Smartpho Non-stress Stress Unadjusted OR  p-value Adjusted OR p-value
ne 0 0

Addiction (95%Cl) (95%Cl)

No 199(49.0) 2 (14.3) Ref. Ref.

yes 207(51.0) 12 (85.7) 5.77 0.023 3.73 0.101

(1.28 - 26.10) (0.77 — 17.95)

*Each OR is adjusted with Gender, History Medical of IlInesses, and Cyberbullying
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CHAPTER V
DISCUSSION, CONCLUSION, AND RECOMMENADTION

Discussion

Prevalence of Smartphone Addiction

From multiple studies, prevalence of Smartphone Addiction was ranging from
4.1 to 62.1 which presented an increasing trend of number of prevalence. (Reference
from (Chimatapu Sri Nikhita, 2015; Danilo B. Buctot, 2020; Ha et al., 2008; Jenaro et
al., 2009; Jiang Long, 2016; Jiraporn Khumsri MSc, 2015; Koo, 2010; Leung, 2008;
Maryam Amidi Mazaheri, 2014; Soumeya Halayem, 2010; Sutapat Simcharoena,
2017; Tavakolizadeh et al., 2014; Toda et al., 2006; Tossell et al., 2015)
Additionally, the prevalence from the past five years was ranging from 21.3 — 62.6. It
is noticeable to see the increasing trend of prevalence of smartphone addiction
reference from (Danilo B. Buctot, 2020; Jiang Long, 2016; Sutapat Simcharoena,
2017).

In the most recent study, the highest prevalence of smartphone addiction was
found from the study of Factors Associated with Smartphone Addiction Prevalence
and Its Predictive Capacity for Health-Related Quality of Life Among Filipino
Adolescents by Danilo B. Buctot, Nami Kim, and Jinsoo Jason Kim (Danilo B.
Buctot, 2020). The study was conducted among Filipino Adolescents and found the
prevalence of smartphone addiction was 62.6% which comparable to this study (the
prevalence of smartphone addiction is this study was 52.1).

The prevalence in Table 1 demonstrated prevalence from multiple researches
of dependence, excessive use of smartphone, internet addiction, and smartphone
addiction. It is noticeable to see in 2010s the prevalence of smartphone addiction has
vastly gone up from 27.4% (in 2008) to between 62% (in 2015) - 64.5% (in 2014).
Also, the table demonstrated multiple researchers from different countries around the
globe who conducted studies on smartphone addiction to alert the trend of smartphone
addiction as it is growing and affecting people lives todays.
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Outcome of Smartphone Addiction: Mental Health

There has been an ongoing trend of studies on smartphone addiction.
Correspondingly, many researchers are paying attention to the association of
smartphone and mental health which specifically in depression, anxiety, and stress. In

this study,
Smartphone Addiction to Depression

The current study found the association between depression and smartphone
addiction [OR 2.18, 95% CI 1.16 — 4.13] after adjusted OR with ‘History of Medical
Illnesses’ and ‘Cyberbullying” which showed a significant value. The result indicated
that the participants who had tendency of smartphone addiction were 2.18 times to
have a risk of depression. Many studies claim that the higher-level smartphone
addiction is related to the higher-level of depression According to previous studies
which supported the result of the current study, such as the study of Sanchez-Martinez
and Otereo, found an association of smartphone uses and depression and aggression in
college students which indicated that high uses of cell phone associated with and
depression (Mercedes Sanchez-Martinez, 2009).  The study measured factors
associated to excessive cell phone use among adolescents in the age between thirteen
to twenty years old in Madrid, Spain. Moreover, another study, Mobile Phone Use
and Stress, Sleep Disturbances, and Symptoms of Depression among Young Adults,
showed higher frequencies use of mobile phones related to the higher risk factors of
mental health in depression and sleep disturbance among both male and female young

adults at one-year-follow-up (Sara Thomée, 2011).
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Smartphone Addiction to Anxiety

The current study found the association between anxiety and smartphone addiction
[OR 2.16, 95% CI 1.36 — 3.45] after adjusted OR with ‘History of Medical Illnesses’
and ‘Cyberbullying” which showed a significant value. The result indicated that the
participants who had tendency of smartphone addiction were 2.16 times to have a risk
of anxiety. Many studies prove that depression and anxiety have some similar
symptoms such as trouble sleeping and concentrating, irritability, and nervousness.
Therefore, many people who developed depression also have history of anxiety
disorder. Although, there is no claim that these two disorders causing one another,
there is a perfect evidence that people are undergo from both disorders (America).
According to previous studies which supported the result of the current study, such as
a study on Relationship of Smartphone Use Severity with Sleep Quality, Depression,
and Anxiety in the University Students found overused of smartphone may be
associated with poor sleep quality, depression, and anxiety in university students in
Isparta, Turkey and with high anxiety and depression scores should be cautiously
observed for smartphone addiction (Demirci et al., 2015). Another study, entitled—
No Smart Phone Is an Island: The Impact of Places, Situations, and Other Devices on
Smart Phone Use — in 2009, also supported the association of smartphone addiction
and anxiety. The study showed a positive relationship between talking with others
online via text messaging and social anxiety (Pierce, 2009).
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Smartphone Addiction to Stress

The current study found the association between stress and smartphone
addiction [OR 3.73, 95% CI 0.77 — 17.95] after adjusted OR with ‘Gender’, ‘History
of Medical Illnesses’, and ‘Cyberbullying’ which showed not a significant value. The
result did not indicate that the participants who had tendency of smartphone addiction
were 3.73 times to have a risk of stress. Many studies prove there is association
which is between smartphone addiction and stress, such as a study The Relationship
between Life Stress and Smartphone Addiction on Taiwanese University Student: A
Mediation Model of Learning Self-Efficacy and Social Self-Efficacy by Shao-1 Chiu
which stated that pressure from family and emotional stress have predicative
influence over student smartphone addiction (Chiu, 2014). Another study by T.S.
Ragu-Nathan, Monideepa Tarafdar, Bhanu S. Ragu-Nathan on The Consequences of
Technostress for End Users in Organizations: Conceptual Development and Empirical
Validation, the study founded that obsessive use of smartphone has positive
association with techonostress which caused by overload of communication and
information (Ragu-Nathan et al., 2008).

Further discussion, as the present study supported and showed the
relationships between smartphone addiction and mental health specifically in
depression, anxiety, and stress among high school students in Bangkok, Thailand.
However, smartphone addiction was not only associated to mental health but also
physical health and social interactions. Many studies and doctors claimed that
becoming addicted to smartphones or unhealthily overused of smartphones can lead to
poor posture, neck pain, and poor sleep (Wilson, 2012). According to Dr. Dean
Fishmen who coined the word for the symptoms of smartphone addiction which was
‘text neck’ in 2008, while he was treating one of his teenager patients. He noticed
that his patient came in with headaches and neck pain, and she was slouching her back
while texting on her smartphone. His patient was sitting with her head tilted forward
and slouching shoulders and back. The “forward head posture” caused twice of the
head’s weight for the spine to hold, and it also can lead to muscle strain, pinched
nerves and disc herniations (Wilson, 2012). Correspondingly, when people sit in a

slouch position, it is harder for them to breathe compare to when they sit with back
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straight. The ‘slouch’ position caused reduce the lung capacity to take in oxygen by
30% and with the lack of oxygen in the body system, it causes lower oxygenated
blood and can hypothetically lead to vascular disease (Wilson, 2012). Furthermore,
using too much smartphone can have poor sleep because of the blue light — short
wavelength— from LED screens of smartphone which interfered with the production
of melatonin which is a hormone that acts as “a marker of circadian clock” (Cajochen
etal., 2011). Melatonin is a hormone that secrete by pineal gland and it helps regulate
human body sleep-awake cycle (Mohan, 2017).

Additionally, not only smartphone addiction associate to physical health but
also social interactions. Overly used smartphone caused distraction from family and
friends. “Have friends and family expressed concern about amount of time you spend
on your phone?” (Melinda Smith, 2019). Spending too much time on smartphone
associated to isolation among the smartphone users and others and it caused
inattentiveness in face-to-face relationships, distraction from hobbies, school, work,
or other important matters.

Conclusion

Several studies support the finding of smartphone addiction associate to have
negative impacts on mental health. Many statistics also shows the rising trend of
smartphone use which increases in less than a decade world-widely, and it affects
multiple aspects of people’s daily life. This study focused on the age group between
15 to 18 years old which age group classified as high school students. Therefore, the
present study investigated in associations of smartphone addictions to mental health,
especially depression, anxiety, and stress among high school students in Bangkok,
Thailand.

In this study, there were 420 high school students participated whose age
ranged from 15 to 20 years old. There were 269 female students and 151 male
students. The mean age of the study was 16.6. There were three educational levels,
grade 10 (33.1%), grade 11 (34.0%), and grade 12 (32.9%). The GPA of the
participants was ranging from 1.00 to 4.00. Most of the participants did not work
part-time (90.2%), although some participants had work part-time (9.8%). The
weekly allowance of the participants was ranging from 60 Baht to 3,000 Baht.

History of medical illnesses among participants were diabetes (0.5%), high blood
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pressure (2.1%), thyroid, and others (i.e. asthma, allergic, ...) (9.0%). The
cyberbullying among participants were separated into two groups — group one was
<75 percentiles (74.3%) and group two was >75 percentiles (25.7%). Finally, the
prevalence of smartphone addiction was 52.1%, the prevalence of depression was
13.3%, the prevalence of anxiety was 30.2%, and the prevalence of stress was 3.3%.

A cross-sectional study was carried out among 420 high school students in
Bangkok, Thailand to investigate relationships between smartphone addiction and
mental health. As the trend of smartphone use have been constantly growing, it
integrated and effected people lives in many different ways. It is normal to see
people have their faces locked and eyes focused on the electronic devices in their
hands as they stroll down the street. People think and feel that they are becoming
undividable with their smartphones (Barkley et al., 2016). They can easily have an
easier approach to a more convenient lifestyles by using the smartphone.

Recommendation

Mental Health of Thai students should be alerted in the society with suitable
funds according to the current necessity. Supporting the psychological health of
students should be considered into a strategic investment which may produce many
positive outcomes for individuals, peoples, and health organizations. Furthermore,
Ministry of Public Health, Ministry of Education, and others related authorities should
invest into strategy plans and/or health policies for students. According to the number
of prevalence from this study was 52.6% and multiple previous study show an
increasing trend of smartphone addiction among adolescents to young adults which
should alert Thai citizens about this current trend of smartphone addiction and its
association toward health.

For future study, further investigation in other spectrums of mental health

could be examining as the mental health awareness for students.
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APPENDIX

Appendix A: Questionnaire in English Version
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COLLEGE OF PUBLIC HEALTH SCIENCES
CHULALONGKORN UNIVERSITY

Questionnaires
of
Association between Smartphone Addiction and Mental Health among High
School Students in Bangkok, Thailand: A Cross-Sectional Study
Query Statement

Please answer the screening tool. And you can stop because you meet
exclusion criteria of this research. Lastly thank you for you devote your time to do the
screening questions.

This questionnaire is to research any ‘association between smartphone
addiction and mental health which including depression, anxiety, and stress among
high school students in Bangkok, Thailand”. The questionnaire comprises of 4
sections which hold the total amount of 39 questions and up to 8 pages. It will take
approximately 30 — 45 minutes to complete the questionnaire.

Section 1 Demographic and Clinacal Characteristics 7 questions

Section 2 Cyber Victimisation Experiences Scale 15 questions

Section 3 Smartphone Addiction Scale: Short Version (SAS-SV) 10 questions
Section 4 Depression Anxiety Stress Scales (DASS-21) 21 questions

The information which will be acquired from the study will be used in
analyzing the association between smartphone addiction and mental health which
including depression, anxiety, and stress among high school students in Bangkok,
Thailand. If there is any question regarding to ethics of the study, please contact the
Ethics Review Committee for Research and Involving Human Research Subjects,
Health Science Group, Chulalongkorn University. Correspondingly, if there is any
question regarding to the questionnaire, please contact Miss Suphasuta Doungraksa at
College of Public Health, Chulalongkorn University or contact 0959564035.

Thank you for your cooperation
Miss Suphasuta Doungraksa
College of Public Health, Chulalongkorn University



Section 1: Demographic and Clinical Characteristics (15 questions)

Explanation Please mark v" in a [1 when the passage is true and fill in the blank.

1. Gender [11. Male []12. Female

2. AZE i, years old

3. Which grade are you currently studying?
11. Grade 10

[12. Grade 11
[]13. Grade 12

4. Your GPA from the previous semester wWas .............c.oeveeveennnnn..

5. Your allowance per Week 1S ..........oiviiiiiiiiiiiiiiiiiaiannnns Baht

6. Are you doing any part-time job?
11.No

0 2. Yes, .MIAULALUINTNRUNIY hours/week

7. Have you ever been diagnosed with any of the following diseases by a
doctor? (Please answer all questions)

7.1 Diabetes 11. Have 12. Have not
7.2 High blood pressure 1. Have 712. Have not
7.3 Thyroid 1. Have 1 2. Have not
7.4 ADHD 1. Have 71 2. Have not
7.5 Depression 1. Have ] 2. Have not

7.6. Other, please specify............... 1. Have 71 2. Have not




Section 2: Cyber Victimisation Experiences Scale (15 questions)

Explanation Please carefully read each passage and mark v in a box of either ®, @, ®, ®,

®, or ® which identify the message that is most relevant to you in the past three months.
However, there is no right or wrong answer, and you should not spend too much time on
each passage.

Rating scale:

O 06 6o 6 &

Never < » Everyday

In the past 3 months, how often do you experience the Never Everyday
following situations on cyber space

1. Sent me a threatening comment anonymously

2. Sent me a threatening comment whilst pretending
to be someone else

3. Sent me a threatening comment and it was from
someone I don’t know

4. Sent me an obscene image and it was from
someone | know

5. Sent me a threatening comment and it was from a
friend after an argument

6. Sent me a threatening comment and it was from
someone | know

7. Called me an offensive nickname

8. Referred to me by an offensive nickname

9. Made fun of me because of my appearance

10. Blamed me for something I couldn’t help
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In the past 3 months, how often do you experience the
following situations on cyber space

Never

Everyday

A

v
)

11. Take a photograph of me doing something
humiliating and shared it without permission

12. Take a photograph of me doing something
embarrassing and shared it without permission

13. Made a video of me doing something embarrassing
and shared it without permission

14. Made a video of me doing something humiliating
and shared it without permission

15. Shared my photographs without my permission
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Section 3: Smartphone Addiction Scale: Short Version (SAS-SV) (10
guestions)

Explanation Please carefully read each passage and mark v" in a box of 1, 2, 3, 4,
5, or 6 which identify the message that is most relevant to you from your present

situations However, there is no right or wrong answer, and you should not spend

too much time on each passage

Rating Scale:

1 — Strongly Disagree
2 — Disagree

3 — Weakly Disagree
4 —Weakly Agree
5— Agree

6 — Strongly Agree

aalbesiq
9040y

From your current situation, how much do you
agree with the following statement?

9a.4Bvy Apjespn

daabesiqg Ajbuons
daabesig Apjespn

—~
w
N—
e
S
=

®)

~
[N
~

2

9240y A|buons

~
(22}
~

1. Missing planned work due to smartphone

use

2. Having a hard time concentrating in class,
while doing assignments, or while working

due to smartphone use

3. Feeling pain in the wrists or at the back of

the neck while using a smartphone

4. Won’t be able to stand not having a

smartphone

5. Feeling impatient and fretful when I am

not holding my smartphone




From your current situation, how much do you
agree with the following statement?

aaabesig Ajbuons

O]

saabesig

da4besig Aprean

@)

9046y Apjeapn

(4)

9940y

®)

9a4by A|Buoais

(6)

6. Having my smartphone in my mind even

when | am not using it

7. 1 'will never give up using my smartphone
even when my daily life is already greatly
affected by it.

8. Constantly checking my smartphone so as
not to miss conversations between other

people on Twitter or Facebook

9. Using my smartphone longer than I had

intended

10. The people around me tell me that I use my

smartphone too much
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Section 4 Depression Anxiety Stress Scales (DASS-21) 21 questions

Explanation Please carefully read each passage and mark v" in a box of 0, 1, 2, or 3
which identify the message that is most relevant to you in the past week. However,
there is no right or wrong answer, and you should not spend too much time on each

passage
Rating Scale:
0 — Did not apply to me at all

1 — Applied to me to some degree, or some of the time

2 — Applied to me a considerable degree or a good part of time

3 — Applied to me very much or most of the time

Did not | Applied to
apply me to
to me at some

In the past week... all degree, or
some of
the time

(0) (1)

Applied to
me a
considerable
degree or a
good part of
time

(2)

Applied
to me
very

much or

most of
the time

©)

1. | found it hard to wind
down

2. | was aware of dryness of
my mouth

3. ITcouldn’t seem to
experience any positive
feeling at all

4. | experienced breathing
difficulty (e.g. excessively
rapid breathing,
breathlessness in the
absence of physical
exertion)

5. | found it difficult to work
up the initiative to do
things
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In the past week...

Did not

apply to
me at all

(0)

Applied to
me to
some

degree, or

some of
the time

(1)

Applied to
me a
considerable
degree or a
good part of
time

)

Applied
to me
very

much or

most of
the time

@)

| tended to over-react to
situations

| experienced trembling
(e.g. in the hands)

| felt that | was using a
lot of nervous energy

| was worried about
situations in which |
might panic and make a
fool of myself

10.

| felt that | had nothing
to look forward to

11.

| found myself getting
agitated

12.

| found it difficult to
relax

13.

| felt down-hearted and
blue

14.

| was intolerant of
anything that kept me
from getting on with
what | was doing

15.

| felt 1 was close to
panic

16.

I was unable to become
enthusiastic about
anything
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In the past week...

Did not

apply to
me at all

0)

Applied to
me to
some

degree, or

some of
the time

(1)

Applied to
me a
considerable
degree or a
good part of
time

)

Applied
to me
very

much or

most of
the time

@)

17.

I felt I wasn’t worth
much as a person

18.

| felt that | was rather
touchy

19.

| was aware of the
action of my heart in
the absence of physical
exertion (e.g., sense of
heart rate increase,
heart missing a beat)

20.

| felt scared without
any good reason

21.

| felt that life was
meaningless
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Appendix 2: Thai Version Questionnaire
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