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BACKGROUND: The use of smartphones is increasing in the coronavirus disease (COVID-19) pandemic for various
purposes, this encourages smartphone addiction. In addition, the incidence of insomnia has also increased in the
pandemic era.

AIM: This study was conducted to find an association between smartphone addiction and the incidence of insomnia,
especially among students of the Faculty of Medicine, Udayana University.

METHOD: This research is a descriptive-analytic study with the cross-sectional method, using two main
questionnaires, Smartphone Addiction Scale-Short Version, and Insomnia Severity Index. Questionnaires were
distributed using Google forms and then collected and analyzed using software SPSS version 25.

RESULT: Overall the total research respondents with the inclusion criteria in this study amounted to 364 people.
The results showed that 212 respondents (58.24%) had a high level of smartphone addiction and 152 respondents
(41.76%) had a low level of smartphone addiction. In addition, 187 respondents (51.37%) experienced mild insomnia,
87 respondents (23.9%) experienced moderate insomnia, 13 respondents (3.57%) experienced severe insomnia,
and 77 respondents (21.15%) did not experience insomnia. Based on the results of data analysis, it was found that
smartphone addiction had a significant relationship (p = 0.002) with weak and positive correlation (r = 0.162) to the
incidence of insomnia.

CONCLUSION: It was found that the majority of respondents experienced high levels of smartphone addiction and
mild insomnia. Another finding suggests the higher addiction to the smartphones, the more severe insomnia suffered.

Background

The World Health Organization (WHO) on
March 11, 2020, has declared an outbreak of a novel
coronavirus (Coronavirus Disease [COVID-19]) as
a global pandemic [1]. The global pandemic causes
various impacts, especially in Indonesia. Thus, the
government plays an important role in policymaking to
inhibit the process of spreading COVID-19. One of the
policies implemented by the government of Indonesia
is Large-Scale Social Restrictions. This policy is
considered ineffective because it affects many sectors
of life such as the economy, finance, and education [2].
The impact of the COVID-19 pandemic in the education
sector, for example, the closing of various schools and
educational institutions and starting to conduct distance
learning in their respective homes [3].

Due to the reduction in social contact, the
implementation of distance learning requires deeper
interaction and communication from students and
lecturers than conventional learning [4]. Communication

in the implementation of learning between students
and lecturers/teachers is done by utilizing the current
technological developments are online or virtual. Some
of the platforms used in general are social media such
as Facebook, WhatsApp, and Skype and/or through
web conferencing applications such as Zoom, Webex,
or Google Meet. In using the application, of course,
students, and lecturers/teachers need to prepare
hardware in the form of computers/PCs, laptops, or
smartphones [3], [4].

The financial inequality of students causes not
all of them to be able to use computers or laptops, thus
media that are widely chosen are smartphones [5]. In the
pandemic era, smartphones can be used as effective
learning media, important information centers, student
communication media, as well as tools to increase student
insight [5]. Various advantages can be obtained from
the use of smartphones in distance learning. However,
excessive use of smartphones also results in many losses,
where students become addicted to the features provided
in smartphones. If users are addicted, then users will feel
anxious if they do not use a smartphone for too long [6].
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This condition is called smartphone addiction, which is
often associated with negative impacts on humans [7].
In a study conducted by Boumosleh and Jaalouk, of 688
students, 49% of them used smartphones excessively
to become smartphone-addicted [8]. The incidence of
smartphone addiction has increased among children and
students during the COVID-19 pandemic. This is due
to reduced physical activity, thus increasing the time of
using the smartphone [6].

The increase in the incidence of smartphone
addiction also increases the negative impacts arising
from smartphone addiction, such as symptoms of
depression, anxiety disorders, and decreased sleep
quality [9], [10]. Decreased sleep quality can cause
insomnia, which is a difficulty in maintaining the quality
and quantity of sleep. It is characterized by difficulty
initiating sleep, difficulty maintaining sleep, and waking
up quickly [11]. The incidence of insomnia during the
global pandemic has also increased, one of the pieces
of evidence of which is a study conducted in Greek
society. In this study, 37.6% of the sample scored
above the score limit for insomnia. This percentage
is greater than the worldwide prevalence of insomnia,
estimated before the pandemic between 3.9% and 22%
exhibiting sleep disturbances [12]. In addition, another
study conducted on the French population was also
found to be higher than the prevalence of insomnia
worldwide [13].

Based on the review of the above studies,
deeper insights and knowledge are needed regarding
the increase in smartphone addiction and the incidence
of insomnia during the pandemic. Therefore, in
this study, the authors raised variables regarding
smartphone addiction and the incidence of insomnia.
Several studies regarding the association between
the incidences of insomnia caused by the effects of
smartphone addiction have been carried out. A study
was conducted in India with a sample population of
medical students. The study reviewed the prevalence
of smartphone addiction and its effect on sleep quality.
The study did not take place during a pandemic, and
there were no studies on insomnia [14]. Several other
studies have also raised the relationship between
smartphone addiction and the incidence of insomnia,
but they do not specifically discuss insomnia and do
not exist in Indonesia [14], [15], [16], [17]. However, this
research can be used as a support for the literature and
a benchmark for the results of the research that will be
conducted this time.

In this study, samples were taken from students
of the Faculty of Medicine, Udayana University Batch 2020
during a pandemic. The number of batches of the Faculty
of Medicine, Udayana University is 657 people. With such
a number, it supports the implementation of this research.
In this study, there are several urgencies compared
to other studies. This research can be used to support
the availability of data from new regions in Indonesia,
especially the Faculty of Medicine, Udayana University.

The research results obtained can later be used as the
basis for further research. In terms of time, the research
is relatively new, because it was carried out in the middle
of a pandemic. This research is important to assess
the online education system that exists in Indonesia in
dealing with the pandemic, whether they affect sleep
disturbances or not. This research was conducted after
considering various aspects such as the need for funds
that can be met, as well as the pandemic situation that
makes it difficult for social contact. Thus, this research
is realistic to carry out. Based on this background, the
authors are interested in knowing the association between
smartphone addiction and the incidence of insomnia in
students of the Faculty of Medicine, Udayana University
batch 2020 during the COVID-19 pandemic.

Method

This research was conducted online at the
Faculty of Medicine Udayana University and is a
descriptive-analytic study with a cross-sectional
method. The number of samples in this study based on
the Solvin formula is a minimum of 249 respondents.
The independent variable in this study was
smartphone addiction among students of the Faculty
of Medicine Udayana University batch 2020 during
the COVID-19 pandemic. The dependent variable in
this study was the incidence of insomnia in students
of the Faculty of Medicine, Udayana University batch
2020 during the COVID-19 pandemic. Data were
collected using a quantitative questionnaire method.
The data used in this study are primary and secondary
data. Primary data were obtained from the results of
questionnaires distributed to respondents through a
Google form. Secondary data were obtained from the
literature to corroborate the research results through
literature review from various search engines such as
PubMed, Science Direct, and Google Scholar. The
research data were processed and analyzed using
the Statistical Package for the Social Science (SPSS)
version 25 program with a 95% confidence interval
(o = 0.05). Data analysis includes two parts, namely,
univariate and bivariate analysis. The univariate
analysis aims to describe the characteristics of each
variable to be studied, namely, smartphone addiction
and the incidence of insomnia by making a frequency
distribution table. Bivariate analysis was conducted
to determine the relationship between variables. The
test used to see the relationship between smartphone
addiction and the incidence of insomnia is a correlation
test (Spearman). The results were considered
significant if p < 0.05. This research has been declared
ethically feasible by the research ethics commission of
the Faculty of Medicine Udayana University/Sanglah
Central General Hospital Denpasar number: 1317/
UN14.2.2.VII.14/LT/2021 dated May 7, 2021.
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Results

Overall the total research subjects with
the inclusion criteria in this study amounted to 364
respondents. The characteristics of the respondents are
shown in Table 1. The age range of the respondents in
this study is 17—21 years with the majority of respondents
being in the 19-year age group (n = 209; 57.42%). In
terms of gender characteristics of research subjects, the
number of female respondents (n = 289; 79.40%) was
higher than the number of male respondents (n = 75;
20.60%). All respondents came from six different health
science study programs, include medical education
(n=96;26.37%), nursing (n =78, 21.43%), public health
(n = 72; 19.78%), physiotherapy (n = 51; 14.01%),
dentist education (n = 43; 11.81%), and psychology
(n = 24; 6.59%).

Table 1: Characteristics of respondents

Variable Frequency (n) Percentage
Age
17 years 5 1.37
18 years 117 32.14
19 years 209 57.42
20 years 32 8.79
21 years 1 0.27
Gender
Female 289 79.40
Male 75 20.60
Study programs
Medical education 96 26.37
Public health 72 19.78
Nursing 78 21.43
Physiotherapy 51 14.01
Psychology 24 6.59
Dentistry education 43 11.81
The average duration of smartphone uses per day
<4 h 20 5.49
4-8h 207 56.87
>8h 137 37.64
Most types of smartphones use
Online shopping 1 0.27
Playing games 17 4.67
Browsing 1 0.27
Digital drawing 1 0.27
Fun 1 0.27
Online lectures 16 4.40
Reading ebooks (books, novels, and comics) 7 1.92
Listening to music 1 0.27
Doing online assignments 1 0.27
Watching videos 71 19.51
Online meetings 2 0.55
Social media 245 67.31
Sleeping time
<23.00 70 19.23
23.00-00.00 196 53.85
>00.00 98 26.92
Sleep duration
<7h 143 39.29
7-9h 216 59.34
>9h 5 1.37

In terms of the duration of smartphone use per
day, major respondents used the device for4 — 8 h
(n = 207; 56.87%). In addition, we also found that
there were three main purposes of the smartphone
use by respondents: to access social media (n = 245;
67.31%), watch videos (n = 71; 19.51%), and play
games (n w= 17; 4.67%). This study also found out
that most respondents had a bedtime of 23.00 — 00.00
(n=196;53.85%). On the other hand, majorrespondents
had a sleep duration of 7-9 h (n = 216; 59.34%).

Based on the results of the Smartphone
Addiction Scale-Short Version (SAS-SV) questionnaire

analysis, it was found that the majority of respondents
experienced high addiction (n=212;58.24%) while other
students experienced low addiction (n = 152; 41.76%).
The description of smartphone addiction is presented
in Table 2.

Table 2: Overview of smartphone addiction

Smartphone addiction category Frequency (n) Percentage
Low addiction 152 41.76
High addiction 212 58.24

Based on the results of the Insomnia Severity
Index (ISI) questionnaire analysis, it was found that
the majority of respondents experienced mild insomnia
(n=187; 51.37%). Moderate insomnia (n = 87; 23.90%)
and severe insomnia (n = 13; 3.57%) were experienced
by some respondents. An overview of the incidence of
insomnia is presented in Table 3.

Table 3: Overview of the incidence of insomnia

Insomnia Category Frequency (n) Percentage
No clinically significant insomnia 77 21.15
Subthreshold insomnia 187 51.37
Moderate clinical insomnia 87 23.90
Severe clinical insomnia 13 3.57

Based on the results of data analysis, it was
found that smartphone addiction as an independent
variable had a significant relationship (p = 0.002) with
weak and positive correlation (r = 0.162) to the incidence
of insomnia as the dependent variable. Each category
of variables, both smartphone addiction and insomnia,
fulfills every column and row of the analysis table. The
relationship between them is presented in Table 4.

Table 4: The association between smartphone addiction and
insomnia incidence

Smartphone addiction Insomnia r p

No Yes

n % n %
Low 44 28.9 108 711 0.162 0.002
High 33 15.6 179 84.4

Discussion

The rapid improvement of information and
communication technology is directly equivalent to
the increase of smartphone users, especially among
teenagers. The high level of intensity of device using
can cause side effects for users. Various studies have
succeeded in finding the side effects of addiction due
to excessive use of smartphones among teenager
respondents [18], [19], [20], [21], [22], [23], [24], [25].
The condition of smartphone addiction can contribute to
the development of various pathological conditions. This
research aims to determine the association between
smartphone addiction and one type of pathological
condition that can arise, namely, insomnia.

Based on the research that has been done,
several socio-demographic characteristics can be
analyzed for association with smartphone addiction
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and insomnia. Data on the socio-demographic
characteristics of the research subjects in terms
of age showed that most of the respondents were
19 years old. This phenomenon occurs because the
respondents who are the research subjects come from
1%.year medical students. Similar age characteristics
were also received in Ramadhani’s research regarding
the relationship between smartphone addiction and
insomnia [26]. The research was conducted in North
Sumatra with medical students as respondents and
discovered that the average age of the respondents was
19.71 years. Similarities in terms of the characteristics
of the respondent’s age variable can also be found
in other studies, but these studies do not specifically
mention the trend of respondent’s age [16], [23], [27].
Research by Akbulut Zencirci et al. obtained most (53%)
of respondents who are in the range of 18-20 years.
Ibrahim et al. who examined the relationship between
smartphone addiction and sleep quality in medical
students at King Abdulaziz University found that most
of the research respondents were <22 years old
(<22 years). Recently, research managed by Sohn
et al. found that the characteristics of the respondent’s
age were dominated by age <21 years (<21 years).

In terms of gender characteristics, most
of the respondents in this research are female.
This happened because the prevalence of female
students is higher than male students. Comparable
gender characteristics of respondents were also
found by several types of research regarding the
association between smartphone addiction and
insomnia [14], [16], [23], [26], [27], [28], [29]. The
percentage difference between female and male
respondents in these studies varied in the range of
2-53%. Analysis of the association between gender
differences and the prevalence of smartphone
addiction and insomnia was not carried out in these
studies. However, several previous studies found that
there was no significant difference in terms of gender
in the percentage of smartphone addiction cases
prevalence [14], [21]. Different research results were
obtained by Demirci et al. who discovered that the
prevalence of smartphone addiction tends to be higher
in the female gender group [29]. The research stated that
the high level of addiction in females was caused by the
use of the communication function and access to social
networks from smartphones to socialize intensely [29].
The association between gender differences and the
prevalence of insomnia has been examined by Suh
et al. through a review published in 2018 [30]. Women
have a risk of developing insomnia 1.5 times higher
than men. The existence of socioeconomic factors,
physiological factors (hormones), and psychological
factors (personality) is the three main things that can
contribute to gender differences in the prevalence of
insomnia [30].

In grouping research results based on the
characteristics of the respondents’ study programs,
it was found that most of the respondents came from

the medical study program. This result is supported by
the evidence that the quantity of 1°-year students of the
Faculty of Medicine, Universitas Udayana is dominated
by students of the Medicine study program. Research by
Sohn et al. in the UK also has the same characteristics
of the respondent’s study program, which is dominated
by medical students, specifically 36.7% of the total
sample [27]. Based on the SAS-SV scores obtained
by the respondents, our research found that most of
the samples experienced smartphone addiction. The
assessment of the respondent’s insomnia level using
the ISI indicates that the prevalence of insomnia
cases among the 1%-year medical students was
quite high. This research also found that there was
an association between smartphone addiction with
high addiction rates and insomnia. Various studies on
smartphone addiction, insomnia, and their association
were conducted on medical students and discovered
the same results [14], [16], [22], [31], [32], [33]. The high
number of smartphone addictions in medical students
can be caused by the length of time spent using these
devices, whether they are used as learning tools,
attending lectures, or getting entertainment [22], [34].
On the other hand, the development of insomnia
conditions in medical students is influenced by multiple
factors, such as learning styles, educational curriculum,
and student study degree [33].

Our research also found that the average
duration of smartphone use of the respondents was
4-8 h/day. Similar results were also obtained by
Alhazmi et al. and Al-Shahrani et al. The results of
these two studies indicate that the duration of the
respondent’s smartphone use is more than equal
to 4 h (=4 h) [22], [34]. Different research results
were obtained by Haug et al. and Lukman [20], [35].
Research by Haug et al. conducted in Switzerland
found a characteristic trend of respondents’ smartphone
usage duration is 3—4 h/day [20]. Meanwhile, most
of the respondents’ smartphone usage duration
characteristics in the research by Lukman reached
more than 6 h (>6 h) per day [35]. Smartphone use for
more than 5 h is categorized as excessive device use
and has the potential to cause pathological conditions
such as insomnia and depression [36], [37].

Through the data from our research, the
types of smartphone use by respondents are quite
varied but dominated by use for reaching social media.
The frequency and duration of excessive social
media access can result in the development of
social media addiction conditions. This type of addiction
has a positive association with the development of
smartphone addiction. The association arises because
access to social media requires a communication and
information device that is connected by an internet
network such as a smartphone. Similarities in the
characteristics of the type of smartphone use were also
obtained in various studies that had been conducted
previously [20],[23],[31],[34], [38]. All the results of these
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studies indicate that the characteristics of smartphone
use are related to the interests of gaining access to
social media. In addition, research by Abdalgader et al.
in Malaysia succeeded to find a positive association
between the duration and frequency of social media
use with the prevalence of insomnia cases in university
students (p = 0.005) [39].

In general, the respondents who became the
sample of our research had sleep time in the range
of 23.00-00.00 (GMT+8). Similar characteristics of
the respondent’s sleep time were also obtained in the
research in Japan. Research held by Tamura et al.
indicates that the respondents, namely, teenagers, tend
to sleep in the range of 23.00-00.00 (GMT+9) [37]. The
characteristics of sleep during this period can interfere
adolescent growth and development process. Based on
the physiological clock of a person’s body, 23.00-02.00
is the period for the pituitary gland to produce a hormone
called Human Growth Hormone (HGH). Inhibited sleep
time and the existence of sleep disturbances can affect
the development and growth process in adolescents
because HGH secretion occurs in the first phase of
slow-wave sleep [40].

The American Academy of Sleep Medicine
recommends adolescents get enough sleep with
a duration of 8-10 h because adolescents will
experience the second period of growth and cognitive
development [41]. Sleep duration is the total time spent
when a person begins to fall asleep until he wakes up
again. The results of our research showed that most
of the respondents still had normal sleep duration
with the total time spent sleeping within 7-9 h. The
results of research in Hong Kong that assessed the
association between smartphone screen viewing
time and sleep quality found that the average sleep
duration for adolescents was 7.74 h [36]. However, our
research also found that there were students with less
sleep duration. (<7 h) with a fairly high prevalence. As
students, respondents have demands or obligations to
complete assignments or study. Both of these things
will indirectly affect the use of smartphones with high
intensity. Excessive use of smartphones has an impact
on disrupting the quality and duration of a person’s
sleep, which can lead to insomnia.

Based on the smartphone addiction
assessment results using SAS-SV, it was found that
the majority of respondents experienced high levels
of smartphone addiction. Various factors linked to
the prevalence of smartphone addiction are social,
psychological, technological, and family factors. Some
of the factors that we have found are consistent with
other studies which state that smartphone addiction
is caused by certain factors such as the duration of
smartphone use, smartphone ownership, use of social
sites, and the absence of restrictions on smartphone
use [42]. However, the biggest factor that plays an
important role in the level of addiction to smartphones
is the COVID-19 pandemic situation.

During the pandemic era, rules about social
distancing are strictly enforced to prevent the spread of
the COVID-19 virus [43]. Hence, human social needs
in the pandemic era are obtained in other ways, one
of which is the use of smartphones to access social
media [44]. According to numerous existing studies, this
incident had a major impact on the increasing intensity
and duration of smartphone use during the pandemic
era [45], [46].

Aside from limiting social interactions,
the pandemic also has an impact on developing
mental disorders such as depression and anxiety.
In a meta-analysis by Bueno-Notivol et al., it was
discovered that during the COVID-19 pandemic, the
prevalence of depression increased by 7 times [47].
The enhancement in the incidence of depression
and anxiety is also a risk factor in the development
of smartphone addiction condition [8], [9], [17].
Psychopathological problems will increase the
frequency of smartphone use which is used as a form
of coping mechanism from problems encountered
in real life [7]. Smartphones are used as an
entertainment tool, such as watching videos, playing
games, listening to music, and others.

Technological factors also contribute to the
severity of smartphone addiction. Smartphones have
encountered significant developments in terms of
innovation and features during the pandemic era.
Innovations, such as telehealth, virtual care, and other
forms of technology [48], [49], are the main attraction
of smartphones. In addition, the features on the
smartphone also support the respondent’s activities
such as online meetings, work on assignments, and
various other things. Elaborating innovations and
features of smartphones will indirectly increase the
demand for smartphones in the pandemic era [46].

In addition to those three factors, family is also
the main contributing factor leading to smartphone
addiction. The family holds an important role in the
pattern of respondent’s smartphones use [50]. If
the family has certain rules regarding the use of
smartphones, it will affect the habits of smartphone
users. Some research implicates that there was a
significant association between smartphone use and
family relationships [51], [562]. This is an important
point which states that smartphone addiction can be
influenced by family factors.

Based on the results of the ISI questionnaire
analysis, it was found that the majority of respondents
experienced mild insomnia. This is because the
respondents are in the early stages of insomnia
disorder. In addition, insomnia experienced by the
maijority of respondents did not significantly interfere
with the respondent’s quality of life. There are several
related factors in this study, for example, the duration of
the learning, the use of smartphones, and the presence
of mental disorders such as depression and anxiety, as
well as environmental factors.
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Several studies related to insomnia among
university students have previously been carried out,
in Malaysia obtained 69% experiencing insomnia [39].
Then in Ethiopia, about 61.6% of college students
experienced insomnia [53]. Research in Pakistan
shows 40.74% of medical students experience
insomnia [33]. Then in Nepal, about 90% of college
students experience insomnia [54]. In contrast to
other studies, research in Lebanon showed a lower
rate of 10.6% of students experiencing insomnia [55].
Another similar study in Saudi Arabia showed a figure
of 19.3% [56].

Basedontheresultsofdataanalysis,itwasfound
that smartphone addiction had a significant relationship
with the incidence of insomnia. Smartphone addiction is
often characterized by excessive smartphone use, both
in terms of frequency and duration. In addition, people
who experience smartphone addiction find it difficult to
control themselves not to use their smartphones [57].
Uncontrolled use of smartphones will consume users’
time in a day, so the portion of time for other activities
will be spent playing smartphones [58]. As a result
of this, one of the reduced times due to smartphone
use is sleep. Reduced sleep time, affects the quantity
and quality of sleep [58]. Low quality and quantity of
sleep will cause insomnia. This can be evidence that
smartphone addiction is a risk factor for insomnia [37].
Similar studies have been conducted and state the
same thing that smartphone addiction has a relationship
with the incidence of sleep disorders (insomnia) both in
terms of quality and quantity [15], [16], [17], [29], [59],
[60], [61], [62], [63], [64], [65].

Conclusion

Based on the results of data analysis, it was
found that the majority of respondents experienced
high levels of smartphone addiction and mild insomnia.
Smartphone addiction is known to have a significant
relationship with weak and positive correlation to the
incidence of insomnia in respondents. This finding
suggests the higher addiction to the smartphones, the
more severe insomnia suffered. Education needs to be
given regarding the impact of smartphone use addiction
and insomnia.
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