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ABSTRACT

Aim: This study aimed to investigate associated factors of
smartphone addiction in the students of a faculty of health
sciences.

Material and Methods: This is a cross-sectional study. A total of 839
health sciences students participated in our study. The data was
collected by Personal Information Form, the Smartphone Addiction
Scale-Short Form, the Pittsburg Sleep Quality Index, and the Piper
Fatigue Scale.

Results: As the smartphone addiction score increases by 0.59 units,
the sleep quality total score increases by one unit. The smartphone
addiction score decreases by 0.12 units when the fatigue score
increases by one unit. It was determined that female students'
smartphone addiction scale scores were higher than male students.
Conclusion: The female students’ Smartphone Addiction Scale
scores average were higher than males. In addition, fatigue and
sleep problems were more significant in individuals with
smartphone addiction. Appropriate Technology Use courses should
be added to the curriculum to prevent telephone addiction.
Keywords: Addiction, fatigue, smartphone, students, sleeplessness
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Saghk Bilimleri Fakiiltesi Ogrencilerinde Akilli Telefon
Bagimhhigi ile iliskili Faktorler

Amag: Bu g¢alismanin amaci, Saghk Bilimleri Fakultesi’'nde 6grenim
goren 6grencilerde, akilli telefon bagimliligi diizeyinin ve iliskili bazi
faktorlerin belirlenmesidir.

Gere¢ ve Yontem: Arastirma, kesitsel tipte epidemiyolojik bir
arastirma olarak planlanmistir. Calismamiza, toplam 839 Saglhk
Bilimleri 6grencisi katilmistir. Veriler Personal Information Form,
Akill Telefon Bagimhligi Olgegi-Kisa Form, Pittsburg Uyku Kalitesi
Endeksi ve Piper Yorgunluk Olgegi ile toplanmistir.

Bulgular: Uyku kalitesi toplam puani bir birim arttiginda akilh
telefon bagimhligi puani 0.59 birim artmistir. Yorgunluk puanlari bir
birim arttiginda akill telefon bagimliligi puani 0.12 birim azalmistir.
Kiz 6grencilerin, akilli telefon bagimliig olgek puanlarinin erkek
Ogrencilere gore daha yuksek oldugu belirlenmistir.

Sonug: Kiz 6grencilerin akilli telefon bagimliig oOlgegi puan
ortalamalar daha yuksektir. Ayrica, akilli telefon bagimliligi olan
bireylerde yorgunluk ve uyku problemleri seviyesi artmaktadir.
Telefon bagimhhgini 6nlemeye yonelik Uygun Teknoloji Kullanimi
dersleri mifredata eklenmelidir.

Anahtar kelimeler: Akilli telefon, bagimlilik, 6grenciler, uykusuzluk,
yorgunluk
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INTRODUCTION

Mobile phones have been replaced with smartphones that
offer many technological features including internet,
camera, video-sound recorder, navigation, music player as
well as communication2. Given smartphones offer many
technological features making people’s life easier, the usage
areas of smartphones in daily life are gradually increasing.
According to the Pew Research Center, 96% of adults in the
USA have a mobile phone3 According to the Turkey
Statistical Institute (TUIK, 2019) data, the rate of internet
use was 75.3% among individuals in the 16-74 age group in
2019. This rate was determined to be 72.9% in the previous
year. According to the report of The Household Use of
Information Technology, 88.3% of households have access
to the internet from home. This rate was determined as
83.8% in the previous year. The rate of households with
broadband internet access was 82.5% in 2018 and 87.9% in
2019. Accordingly, 49.1% of households had access to a
stable broadband internet connection (ADSL, wired
Internet, fiber, etc.), while 86.9% had mobile broadband
internet access®. Although smartphones are designed to
increase individuals functioning in their daily life, some
individuals overuse or are addicted to smartphones,
decreasing their quality of life, especially in the dimensions
of physical and mental health57. Smartphone addiction was
defined as “the overuse of smartphones to the extent that
it disturbs the users’ daily lives”l. According to the
literature, smartphone addiction begins or is seen especially
during adolescence?10,

Like any substance and behavioral addictions, smartphone
addiction is associated with psychological and physical
health problems, including depression, family dysfunction,
anxiety, sleep problems, and fatigue’!13. Besides,
smartphone addiction may reduce healthy behaviors such
as physical activity and social gatherings!4. Among college
students, smartphone addiction was found to be correlated
with increased academic stress, interpersonal relationship
stress, family stress, and emotional stress®>, which may
negatively affect college life and the well-being of college
students. Previous research has demonstrated that
smartphone addiction is associated with lower levels of
sleep quality and higher levels of fatigue, which increases
the risk of academic problems in college students’.16:17,
Literature reveals that smartphone addiction is associated
with negative health and academic outcomes®19, It is
important for researchers to examine the risk factors posing
a danger to the university students’ quality of life. Because
the professionals of the future should not experience sleep
problems, fatigue, and attention problems while performing
their jobs. This issue, which is important for every
occupational group, is much more important for health
professionals interested in human health. The healthcare
process does not accept faulty practices®. However, there is
no study conducted in Turkey examining the relationship
between smartphone addiction and sociodemographic
variables and variables such as sleep and fatigue in health
sciences students. Therefore, this study aimed to examine
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associated factors of smartphone addiction in the students
of a faculty of health sciences.

Research Questions

1. Is there a statistically significant difference between
smartphone addiction levels of faculty of health sciences
students according to some sociodemographic variables?
2. Is there a significant relationship between smartphone
addiction and fatigue?

3. Is there a significant relationship between smartphone
addiction and sleep quality?

Study Aim

This study aimed to investigate associated factors of
smartphone addiction in the students of a faculty of health
sciences.

MATERIAL and METHODS

Study Design

This study has a cross-sectional design.

Study Sample

While collecting this research data, there were two
departments that were active in the relevant faculty and
that were accepting students. For this reason, the title and
content of this study include the expression of faculty of
health sciences. The study was carried out with students
who continued their education in a faculty of health
sciences of a university (nursing and emergency aid and
disaster management students). In the research, no extra
sample determination was done, and it was aimed to reach
all students in mentioned faculty of health sciences
(N=1108). We were able to reach a total of 839 participants,
which meant a return rate of 75.72%.

Place and Time of Research

This research was carried out with nursing and emergency
aid and disaster management students studying at the
health sciences faculty of a university. The research data
were collected between January 15 and June 15, 2017.
Data Collection Tools

Questionnaires were distributed to students before the
courses, and written consent was obtained by explaining the
purpose of the research. After the data collection tools were
distributed to the participants, they were expected to fill out
the tools. Filling out the form by participants took about 20-
25 minutes.

Personal Information Form: The form was prepared by the
researchers using the literature and consisted of 32
questions regarding sociodemographic characteristics such
as age, sex, marital status, family type, working and
educational status, condition of having a chronic disease,
duration of mobile phone use in years, the mean number of
messages sent in a day, monthly mobile phone bill.20.2
Smartphone Addiction Scale-Short Form  (SPAS-SF):
Smartphone addiction was measured with the Smartphone
Addiction Scale-Short Form (SPAS-SF) 22. The scale consists
of 10 items and has a 6-point Likert type scoring system. The
scale items are scored from 1 to 6, and scale scores range
between 10 to 60. As the score obtained from the scale
increases, the risk for addiction increases. The internal
consistency and concurrent validity Cronbach’s alpha
coefficient of the original form is 0.9122. The Turkish validity
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and reliability testing of the scale was performed by Noyan
et al.(2015), and the Cronbach’s Alpha coefficient for the
scale was found to be 0.862.

Pittsburg Sleep Quality Index (PSQl): Pittsburgh Seleep
Quality Index (PSQI) was developed by Buysse et al. (1989)
and adapted into Turkish by Agargiin et al. (1996)23:24, Sleep
quality was measured with the PSQI24. It consists of a total
of 24 questions. Nineteen questions are answered by the
individual, and five questions are answered by a roommate.
Questions answered by the individual are taken into
consideration; however, questions answered by the
roommate are not. Each item on the scale scored from 0 (no
problem) to 3 (serious problem) points. The sum of the
scores taken from seven subscales gives the total PSQI
score. The total PSQI score ranges between 0 and 21 points.
Those with a total score of five or less are considered to
have a “good” sleep quality. The 19 items are grouped into
seven components, including (1) sleep duration, (2) sleep
disturbance, (3) sleep latency, (4) daytime dysfunction due
to sleepiness, (5) sleep efficiency, (6) overall sleep quality,
and (7) sleep medication use. Each sleep component yields
a score ranging from 0 to 3, with 3 indicating the greatest
dysfunction. The sleep component scores are summed to
yield a total score ranging from 0 to 21, with the higher total
score (referred to as the global score) indicating worse sleep
quality?*. The Cronbach’s Alpha coefficient for the scale was
found to be 0.80%4.

Piper Fatigue Scale (PFS): Fatigue was measured with a 22-
item Piper Fatigue Scale (PFS )25. Each scale item is rated as
weak and strong, from 1 (weak) to 10 (strong). The total
scale score ranges between 0 and 10 points, with higher
scores indicating greater fatigue. The Turkish validity and
reliability study of the scale was conducted by Can (2001)25
and the Cronbach’s Alpha coefficient for the scale was found
to be 0.94 for the total scale?®.

Data Analysis

The research data were analyzed in the SPSS package
program. An independent sample t-test was used to
compare two groups, and one-way analysis of variance was
used to compare three groups. The correlation between
scale scores was determined by correlation analysis, and
regression analysis was performed to interpret the
Smartphone Addiction Scale. The significance level was
taken as p<0.05 for all statistical analyses.

Ethical Consideration

Before the participant filled out the questionnaires, the
principle of voluntarism was explained, and the participants
who volunteered to participate in the study were asked to
fill in the consent form. Ethics committee approval was
obtained from the Non-Interventional Clinical Research
Ethics Committee of Burdur Mehmet Akif Ersoy University
on 5 April 2017 with GO 2017/88 number.

Limitations

The limitations of the study are that the results cannot be
generalized because the study was conducted in a single
center
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RESULTS

Of the participants, 57.8% were female, 52.9% stayed in a
dormitory, 43.6% studied in second grade, 54.2% frequently
met their friends, and 17.8% were still employed in an
income-generating work (Table 1).

Table 1. Distribution of Students According to Some

Some Characteristics of Students (n=839) n %
Sex Female 485 57.8
Male 354 42.2
Type of Residence With family 97 11.6
Alone at home 36 43
With friends at 174 20.7
home
Dormitory 444 52.9
Hotel and 88 10.5
guesthouse
Department Nursing 455 54.2
Emergency and 384 45.8
Disaster
Management
Grade First grade 137 16.3
Second grade 366 43.6
Third grade 183 21.8
Fourth grade 153 18.2
Perceived Very low 12 14
Monthly Income Low 69 8.2
Moderate 501 59.7
High 257 30.6
Frequency of meeting Rarely 20 2,4
friends Sometimes 41 4,9
Often 173 20,6
Frequently 455 54.2
Very frequently 150 17.9
Status of still being Yes 149 17.8
employed in an No 690 82.2
income-generating
work
Educational status llliterate 55 6.6
of the mother Literate 43 5.1
Primary school 408 48.6
graduate
Secondary school 106 12.6
graduate
High school 140 16.7
graduate
University and 87 10.4
higher degree
Educational status llliterate 12 1.4
of the father Literate 20 2.4
Primary school 261 31.1
graduate
Secondary school 229 27.3
graduate
High school 167 19.9
graduate
University and 150 17.9
higher degree

Characteristics
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It was found that the mean age of the students participating
in the research was 20.64+1.60 (range=18-25), that the
mean number of siblings was 2.85+1.26 (range-1-7), that
the mean monthly family income was 2,763.46+1,485.92
(minimum=800.00 TL, maximum=10,000.00 TL), and that
the mean monthly expenditure was 655.60+476.07
(minimum=100.00 TL, maximum=5,000.00 TL).

Among those who participated in the study, the mean
smartphone addiction score was higher among female
students compared to male students (p<0.001), among
those who felt fatigued during the class compared to those
who did not feel (p<0.001), and among those who felt
sleepiness during the class compared to those who did not
feel (p<0.001). The mean smartphone addiction score was
higher among those who stayed alone at home (p=0.009)
and those who stayed at the dormitory (p<0.001) compared
to those who stayed with friends at home and among those
who stayed alone at home compared to those who stayed
at a hotel or guesthouse (p=0.043) (Table 2).

Among those who participated in the research, the mean
Smartphone Addiction Scale score was lower among those
who rarely met with friends compared to those who met
with friends often (p<0.001) and frequently (p <0.001) and
among those who met with friends very frequently
compared to those who met often (p=0.034) and frequently
(p<0.001). Among those who participated in the study, the
mean Smartphone Addiction Scale score was lower among
those using a mobile phone just for talking compared to
those using a mobile phone for social media access, sending
messages, and internet use (p<0.001) (Table 2).

It was found that there was a positive, moderate, and
statistically significant correlation between the total
Smartphone Addiction Scale score and the total Pittsburg
Sleep Quality Index score (r=0.65; p<0.001). There was a
positive, moderate and statistically significant correlation
between the total Smartphone Addiction Scale score and
the Piper Fatigue Scale Behavior, Affection, Sensory,
Cognition subscale scores and total score (r=0.47, p<0.001;
r=0.41, p<0.001; r=0.43, p<0.001; r=0.41, p<0.001; r=0.47,
p<0.001, respectively) (Table 3).

We found a statistically significant correlation between age
and the total smartphone addition score. When other
variables were controlled and the age variable increased by
one unit, the smartphone addiction score increased by 0.12
units (Table 4). There was a statistically significant
correlation between the duration of mobile phone use, the
mean number of messages sent in a day, monthly mobile
phone bill, and the total Smartphone Addiction Scale score.
When other variables were controlled and the duration of
mobile phone use variable increased by one unit, the
smartphone addition score decreased by 0.14 units; the
number of messages sent during a day increased by one
unit, the Smartphone Addiction Scale score increased by
0.17 units; the monthly mobile phone bill variable during a
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day increased by one unit, the Smartphone Addiction Scale
score increased by 0.17 units (Table 4). There was a
statistically significant correlation between the total
Pittsburg Sleep Quality Index score and the total
Smartphone Addiction Scale score. When the other
variables were controlled, and the total Pittsburg Sleep
Quality Index score increased by one unit, the Smartphone
Addiction Scale score increased by 0.59 units (Table 4).
There was a statistically significant correlation between the
Piper Fatigue Scale Affection subscale, the Piper Fatigue
Scale Sensory subscale, and the total Smartphone Addiction
Scale score. When the other variables were controlled and
the Piper Fatigue Scale Affection subscale score increased
by one unit, the Smartphone Addiction Scale score
decreased by 0.12 units; Piper Fatigue Scale Sensory
subscale score increased by one unit, the Smartphone
Addiction Scale score increased by 0.11 units (Table 4).

DISCUSSION

Today, smartphone addiction, which causes severe physical
and psychological health problems, is a serious problem that
can lead to attention problems in daily life activities and
deterioration of functionality in work life. It is especially
important that health professionals working in the health
sector do not make mistakes in their professional
lives281415 The aim of this study was to investigate
associated factors of Smartphone Addiction in a Faculty of
Health Sciences Students. Our findings revealed that
females had significantly higher smartphone addiction
scores compared to males. Previous findings are
controversial regarding sex differences in smartphone
addiction. A study conducted in India found that male
adolescents had significantly higher smartphone addiction
scores than female adolescents!”. Mok et al. (2014)
reported that male college students were found to be more
addicted to a smartphone compared to female college
students in Korea?’. Alosaimi et al. (2016) found no
significant differences in smartphone addiction scores in
males and females in Saudi Arabia?8. In a study conducted in
Turkey by Demirci et al. (2015), the authors reported that
female college students had significantly higher smartphone
addiction scores than males, which is consistent with our
findings®. In the lens of previous research and our findings,
smartphone usage and addiction may significantly differ in
geographical locations where studies are conducted?.

Our results revealed that university students living alone
had significantly higher smartphone addiction scores than
others. University students staying with friends had the
lowest smartphone addiction scores. Matar Boumosleh and
Jaalouk (2017) reported in their study that there was no
significant difference in the smartphone addiction scores of
the students' according to their place of residence, which is
not consistent with our findings’.

Interestingly, students meeting with friends regularly were
found to have higher smartphone addiction scores. In the
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literature, it was shown that those with extrovert
personality traits had a higher risk of smartphone
addiction®. Because one purpose of using smartphones is
socialization. Extrovert individuals can often experience
smartphone addiction>.

Those spending less time with friends had the lowest
smartphone addiction scores. Although we did not measure
our participants’ loneliness, living alone as a college student
may be an important factor in having higher smartphone
addiction scores compared to those who live with others.
This could be partially explained by being alone at home.
Previous research showed that loneliness was linked to
mobile phone addiction scores in college students29:30, We
believe that future research should focus on the interaction
between college students’ study patterns and residence
status in smartphone addiction scores.

The relationship between sleep quality and smartphone
addiction has been examined in the literature. Demirci et al.
(2015) reported that college students with high smartphone
use scores had worse sleep quality compared to those with
low smartphone use scores in Turkey!. Similarly, other
studies conducted in different geographical locations have
found a correlation between high smartphone use and
worse sleep quality in college students”.17.28,

Our results also showed that college students with higher
smartphone addiction scores were found to have worse
sleep quality. Besides, students who feel sleepy in the class
had significantly higher smartphone addiction scores
compared to students who did not feel sleepy in class.
Health and education literature have shown the link
between sleep quality and positive health and education
outcomes in college students3%31, For example, low sleep
quality was found to be associated with suicide ideation,
physical aggression, smoking, alcohol and marijuana use,
and physical inactivity in college students32. In addition, Soni
et al. (2017) reported that low sleep quality is linked to
lower academic performance in college students'’.

Our results revealed a significant association between
fatigue and smartphone addiction scores. Besides those
who feel fatigued in class were found to have significantly
higher smartphone addiction scores than those who do not
feel fatigued in class. Previous findings demonstrated that
smartphone overuse was related to fatigue and daytime
sleepiness in college students333435, Besides et al. (2015)
reported that high amount of smartphone use was
associated with musculoskeletal symptoms in college
students. They reported that college students who use
smartphones while sitting and lying on their back reported
a relatively high complaint rate?®. Choi et al. (2016) reported
that “maintaining the maximum bending posture while
using a smartphone resulted in higher levels of fatigue [in
college students] in the right splenius capitis, left splenius
capitis, and left upper trapezius muscles compared with
those for the middle bending posture” (p. 331)3e.
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Overall, our findings indicated that smartphone addiction
scores are significantly associated with adverse health and
academic outcomes. University health and counseling
centers should provide education for university students
about how to use a smartphone in a healthier way.
University students should be informed about the benefits
and risks of smartphones. Given our study sample is faculty
of health sciences students, our findings are unique and
contribute to the literature in this dimension. Future health
sciences students should be trained on smartphone
addiction risks because they will be future health
professionals who help individuals with health problems. In
addition, faculty of health sciences students will work with
individuals who may potentially have addiction disorders
(e.g., smartphone addiction), therefore, these students
should be aware that they may have similar problems and
should seek help from university health and counseling
centers?’. Additionally, faculty of health sciences students
with smartphone addiction may have difficulty paying
attention at work, which may cause harm to individuals with
health problems. Overall, smartphone addictions may cause
issues in future professional life, and it is essential to
develop prevention strategies to reduce smartphone
addiction among health sciences college students.

In this study, in which the factors predicting smartphone
addiction in faculty of health sciences students were
examined, age, duration of mobile phone use, the mean
number of messages sent in a day, monthly mobile phone
bill, sleep quality, and fatigue were found to be significant
variables. As age increased, smartphone addiction
decreased. This may be because the perception of
loneliness increases especially in adolescence, and may
decrease in older ages. The fact that loneliness is
experienced more intensely during adolescence compared
to other age levels has also been proven in the results of
other studies!229.3839 According to the results of multiple
regression analysis, smartphone addiction increased as the
phone bill increased. As in similar studies in the literature,
this result shows that smartphone addiction can harm an
individual economically besides causing physical problems
such as sleep problems and fatigue®. It is expected that the
individual whose sleep quality is deteriorated will tend to
use the smartphone. Addictive behaviors tend to increase in
people who do not sleep at night*1. In the research findings,
as affect and sensory fatigue increased, smartphone
addiction also increased. People may engage in ineffective
coping behaviors to relieve non-physical fatigue. This finding
suggests that students do not know effective methods to
relieve their fatigue*2.
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Table 2. Distribution of Some Characteristics of Students and Their Mean Smartphone Addiction Scale Scores (n=839)

Characteristics n Smartphone Addiction Scale
Mean + SD t-F/p
Sex
Female 485 31.98+11.45 -3.729/
Male 354 28.86+12.32 1<0.001
Type of Residence
With family 97 29.74+13.56
Alone at home 36 34.47+10.19 5.628/
With friends at home 174 27.95+10.59 2<0.001
Dormitory 444 32.04+12.04
Hotel and guesthouse 88 28.53+11.23
Frequency of meeting friends
Rarely 20 25.25+3.44
Sometimes 41 27.19+12.44
Often 173 30.72+10.45 7.601/
Frequently 455 32.34+12.43 20.001
Very frequently 150 27.18+11.45
Status of still being employed in an income-generating
work 149 26.67+10.39 -5.015/
Yes 1<0.001
No 690 31.52+12.06
Educational status of the mother
Illiterate 55 24.18+8.28
Literate 43 33.25+10.82
Primary school graduate 408 29.64+12.18 6.374/
Secondary school graduate 106 32.87+14.19 2<0.001
High school graduate 140 32.86+9.93
University and higher degree 87 32.05+11.20
Educational status of the father
Illiterate 12 34.50+13.05
Literate 20 34.20+11.67
Primary school graduate 261 28.25+11.47 3.530/
Secondary school graduate 229 31.83+11.26 20.004
High school graduate 167 31.71+13.57
University and higher degree 150 31.13+11.12
Reason for using mobile phone
Just for talking 101 26.3118.36 7.776/
Just for social media access 23 31.56+16.59 2<0.001
Talking, social media access, sending a message, 715 31.25+12.06
using internet
Status of feeling fatigue during class
Yes 791 31.24+11.97 12.312/
No 48 21.12:4.87 1<0.001
Status of feeling sleepiness during class 11.204/
Yes 810 31.05+11.92 1<0.001
No 29 19.89+4.86
lIndependent Sample t-test, 20One-way Analysis of Variance and Games Howell Multiple Comparison Test.
Table 3. Correlation Analysis Between the Smartphone Addiction Scale and the Pittsburg Sleep Quality Index and Piper Fatigue Scale

Pittsburg Sleep Piper Fatigue Scale

Quality Index

Total score Behavior Affection Sensory Cognition Total

subscale subscale subscale subscale score

Smartphone r* 0.65 0.47 0.41 0.43 0.41 0.47
Addiction Scale p** <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Pittsburg Sleep r¥ 0.64 0.63 0.65 0.59 0.68
Quality Index p** <0.001 <0.001 <0.001 <0.001 <0.001

*Pearson Correlation analysis, **Significance level.
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Table 4. Multiple Regression Analysis Results Regarding the
Interpretation of the Smartphone Addiction Scale.

Variables Smartphone
Addiction Scale
Total Score
B P
(SH)
Age 0.12 <0.001
(0.22)
Duration of mobile phone use in years -0.14 <0.001
(0.12)
Mean number of messages send inaday | 0.17 <0.001
(0.00)
Monthly mobile phone bill 0.17 <0.001
(0.00)
Pittsburg Sleep Quality Index total score 0.59 <0.001
(0.07)
Piper Fatigue Scale Affection subscale -0.12 <0.01
(0.26)
Piper Fatigue Scale Sensory subscale 0.11 0.01
(0.25)
R=0.70 R?=0.49 F(12=67.89 p<0.01
CONCLUSION

In this study, in which the factors associated with
smartphone addiction in college students were examined,
age, duration of mobile phone use, mean number of
messages sent in a day, monthly mobile phone bill, sleep
quality and fatigue were found to be statistically significant
predictive factors of smartphone addiction. In addition,
Appropriate Technology Use courses should be added to the
curriculum to combat phone addiction and risk factors. In
the content of these courses, subjects such as student
groups at risk for smartphone addiction and the relationship
of addiction with sleep quality and fatigue should be
included in detail. Psychosocial support (such as directing
those who use mobile phones to physical activity for a long
time) should be provided in line with their needs, mainly by
interviewing at-risk students. Future qualitative studies may
provide further elaboration of the risk factors associated
with students' mobile phone use.
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