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Objective Smartphone addiction is a public health problem increasing with the technologic developments. It particularly affects the uni-
versity students negatively in terms of psychological, physical, academic achievement and social relations. This study aims to investigate
the relation of eating attitudes between smartphone addiction and internet gaming disorder, also the relation of smartphone addiction
with obesity.

Methods This cross-sectional and prospective study is consisted of 358 volunteer university students. Socio-demographic data form,
Short Form of Smartphone Addiction Scale (SF-SAS), Eating Attitude Test (EAT), and internet gaming disorder scale were administered
to the participants.

Results Mean age of the participants was 22.27+3.10 years and 59.8% (n=214) were female. In terms of the variables “body mass in-
dex, body weight, faculty of the student, economic status of the family, and the people they live with together” were significantly different
from controls. Also “monthly mobile phone invoice, EAT score, SF-SAS scores” were statistically different. A significant difference was
found among “body weight groups” in terms of both EAT score and SE-SAS. According to the linear regression model variables of “gender,
smartphone addiction, and school year” were determined as the predictors for EAT.

Conclusion Our current study has revealed the relation between smartphone addiction and eating attitudes, and obesity. Smartphone
addiction may lead to an increase in body weight, by affecting eating attitudes. Therefore, the effect of eating behavior disorders in the
emergence of the smartphone addiction should be considered. Multi-disciplinary solutions are required to prevent this addiction that

may increase over time.
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INTRODUCTION

In our age, tools such as smartphones, computers and the in-
ternet have made technology a part of our lives, but the prob-
lems about using these tools can negatively affect the life of
the user."” In relation to smartphones, effects such as inability
to prevent excessive use, loss of importance of time spent with-
out a smartphone, extreme irritability and aggression when
not being with it, and progressive deterioration of the busi-
ness, social and family life could be seen.’ The excessive and
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psychosocially dysfunctional use of smartphones is increas-
ingly emphasized in the literature, with aspects similar to be-
havioral addictions."* Although the concept of “problematic
use of the smartphone” has been proposed on this subject, a
terminological consensus has not yet emerged.” Various psy-
chometric tools have been developed for smartphone addic-
tion based on internet gaming disorder research in Diagnos-
tic and Statistical Manual of Mental Disorders (DSM)-5.¢
Through these tools, the prevalence of smartphone addiction,
especially among students, was found to be 12%-28%.”* Based
on these data, we preferred to use the concept of “smartphone
addiction” in our study.

On the other hand, internet gaming disorder, is defined by
the World Health Organization (WHO)-2018 in Internation-
al Classification of Diseases (ICD)-11 as lack of control over
the game, increased priority given to the game, and continu-
ation of playing despite its negative consequences. It is known
that this disorder can have significant harmful effects on indi-
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viduals such as depression, anxiety, stress, psychosocial prob-
lems, and low psychological well-being.’

The most common reason for using smartphones of uni-
versity students, who constitute the sample of our study, is to
access internet-based applications.'®"" Although smartphones
provide easy access to large-scale information, excessive use
can negatively affect young people psychologically, physically,
academically, and socially. As a result, the early adult age group
is exposed to a high risk of addiction.'*" Despite the comple-
tion of the intended use, inability to leave the phone, excessive
time wasting and behavioral changes that develop together
could be seen in relation to smartphone addiction, including
changes in eating attitudes.'*"'

It was shown that excessive use or addiction of smartphones
in this age group may lead to the problems such as depression
and anxiety symptoms,'* decrease in sleep quality,'*"* defor-
mation in emotional processing," signs of fatigue,'* and de-
terioration in academic performance.” Studies, which inves-
tigates the impairment of physical symptoms that may be
associated with smartphone addiction, are limited.'®'"” Few
studies of physical symptoms caused by smartphone overuse
are about decreased physical activity and increased upper ex-
tremity pain due to use.””"

The typical characteristics of bad eating habits include ir-
regular meals, snacks between the meals, dining out as a rou-
tine, and eating quickly. In general, it is known that these hab-
its are affected by many factors such as family, peers, and media.”
It has been determined that eating disorder behavioural chang-
es were seen along with alcohol and drug using disorders, this
has suggested that the neuro-biological pathways such as ad-
diction-related medial prefrontal cortex (mPFC) and nucleus
accumbens (NAc) may have an impact on eating attitudes.”
Majority of the studies examining the behavioural addictions
about the eating attitudes have focused on internet addiction.”>*
Although there are limited studies examining the smartphone
usage and bad eating habits*** and addressing the eating dis-
orders with internet and smartphone addiction together.® The
results regarding the use of smartphones among university stu-
dents in Turkey indicate that it has become a serious problem.
The limited data of the few studies in Turkey on alters in eat-
ing attitudes, which can be considered as one of the negativi-
ties associated with behavioral addictions, have caused us to
pay attention to this issue.”® In this context, investigating the
effects of smartphone addiction on eating attitudes seems to
be an area worth studying.

Based on this information, we established the hypothesis
that smartphone addiction and online game addiction may
affect eating attitudes and pave the way for obesity. For this
purpose, 358 university students who accepted to participate
in the study filled the Eating Attitude Test (EAT), the Short
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Form of The Smartphone Addiction Scale (SF-SAS), and the
Short Form Internet Game Disorder Scale (SF-IGDS9), re-
sults were statistically analyzed and discussed.

METHODS

Sample

The sample of this research in cross-sectional type, is con-
sisted of the university students, who have been invited to the
study between the months of June and December 2018, con-
tinued formal education among the students of University of
Health Sciences and Marmara University regardless of depart-
ments. The study was carried out by Sultan Abdulhamid Han
Training and Research Hospital Psychiatry Clinic. 680 per-
sons, who have applied to our clinic with reasons other than
psychiatric examination (as intern, medical board report, etc.)
were invited to the study. 448 volunteer university students,
who have accepted to participate in the study, were given the
questionnaire form and requested to fill it. As a result, 358 pa-
tients, who have filled in the form completely, and whose con-
sents have been obtained, are included to the study.

1) Being volunteer, 2) being smartphone user at least for the
last six months, 3) completing the forms in full, and 4) being
a formal university student currently, were determined as the
criteria of being included in the study.

Process

The data was collected with standardized, no-name, self-re-
port data collection questionnaires. Personal information and
smartphone using information were questioned for all volun-
teers with socio-demographic form. SF-SAS was administered
in order to examine the state of smartphone addiction and
EAT was administered in order to determine the eating atti-
tudes of all participants. In addition, SF-IGDS9 was adminis-
tered to those participants playing games regularly. Accord-
ing to the participants’ EAT scores (if higher than 30), they
were subjected to a mental examination and those with eat-
ing disorders were excluded from the study. Anthropometric
measurements of the participants were made by the clinicians.
Body mass index (BMI, weight/height*) was used in assessing
the nutrition states of the persons. Those having a BMI below
18.5 were considered as “underweight;” having a BMI between
18.5 and 25 were assessed as “normal weight,” having a BMI
between 25 and 30 were considered as “overweight,” and hav-
ing a BMI above 30 were considered as “obese”” In the study,
the groups adjusted according to BMI were provided as “body
weight groups.” The collected data were recorded into the data
set and analysed duly.

The study was approved by Zeynep Kamil Training and Re-
search Hospital Ethics Committee (IRB: 2018/215). All stag-



es of the study and protection of the participants were carried
out in accordance with Helsinki Declaration. All participants
provided informed concent.

Data collection tools

Socio-demographic data of the participants including age,
weight, height, BMI, gender (female, male), school year, fac-
ulty type (medical-dentistry, fac. of science and literature, fac.
of economics administrative sciences, fac. of engineering, fac.
of health sciences), economis status (low, medium, high), per-
son living with (family, friend, hostel, single), smartphone us-
age information (age of having first mobile phone, monthly
mobile phone invoice) were evaluated.

Short Form of Smartphone Addiction Scale (SF-SAS) was
used in order to assess the state of smartphone addiction of
the participants included in the study. The scale was consist-
ed of 10 items in 6-point Likert type. The score range, which
may be achieved from the scale, varied between 10 and 60.
The Turkish validity and reliability study of the scale, which
has been carried out by Noyan et al.,”® was developed by Kwon
et al.”” According to Kwon et al.,”” 231 and >33 were identi-
fied as the cut-oft values of smartphone addictions respective-
ly for male and female participants.”® The Cronbach alpha
value of the scale was found to be 0.854.

Eating Attitude Test (EAT) was used in order to identify the
eating disorders of the participants. It was developed in 1979
by Garner and Garfinkel.* The Turkish validity and reliability
study was carried out by Savasir and Erol.”" Cut-off point of
the scale was determined as 30. The scale was consisted of 40
items in 6-point Likert type. Maximum 3 points can be achieved
from each question in the scale (120 points in total). The cut-
off point for eating attitude disorder was determined as 30.**'
The Cronbach alpha value of the scale was found to be 0.877.

Short Form of Internet Game Playing Disorder Scale (SF-
IGDS9) was used to question the participants’ state of playing
games within the last one year. The scale, which is consisted
of 9 items, is a 5-point Likert type self-report type scale. The
The Turkish validity and reliability study of the scale, which
has been carried out by Evren et al.,”> was developed in 2015 by
Pontes and Griffiths.” The cut-off point was determined as 36.
The Cronbach alpha value of the scale was found to be 0.846.

Statistical analysis

Data analysis was carried out by using SPSS version 20.0
(IBM Corp., Armonk, NY, USA). The numerical variables were
provided as averagetstandard deviation, and the categorical
variables were provided as frequency and percentages, after
the descriptive analysis was carried out, in order to examine
the socio-demographic characteristics (gender, age, education
status) of the participants. In order to determine whether the
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parametric or non-parametric tests would be used or not, ini-
tially the conformity of the normal distributions was deter-
mined with Kolmogorov Smirnov Test. Student t test was used
for the variables, which were in compliance with the normal
distribution. Chi-square test was used in order to compare the
difference of the categorical variables. In addition, linear re-
gression model was developed in order to identify the predic-
tors of Eating Attitude Test, considering the literature infor-
mation and primary statistical data. The statistical significance
p values were deemed as equal to 0.05 or less.

RESULTS

Our sample was consisted of 214 female (59.8%) and 144
male (40.2%) participants. The mean age of the participants
was calculated as 22.2713.10 years, and average BMI was cal-
culated as 22.34+3.61 cm /kg’. A statistical difference was de-
termined between the variables of BMI, body weight, faculty
of the student, family’s economic status, and persons living
with, between the groups with and without smartphone ad-
diction (respectively; p values 0.047, 0.044, 0.017 0.001, and
0.030). There were no one, who has received eating disorder
diagnosis, in the psychiatric assessment of the participants,
who has achieved >30 points in EAT, carried out according to
DSM-5. Thus, the diagnosis of anorexia nervosa was initially
excluded. Any statistical differences were not found between
the groups in terms of the variables of age, gender, height, and
school year (duration of education) (p>0.05). Socio-demograph-
ic data of the participants and the comparison between the two
groups are presented in Table 1.

While a significant difference was determined between the
monthly mobile phone invoices, EAT scores (Figure 1), and SF-
SAS scores of the groups with and without smartphone addic-
tion (respectively; p=0.004, p<0.001, and p<0.001); any statis-
tical differences were not determined between the scores of
age of first mobile phone and game addiction (p>0.05) (Table 2).

Statistical comparison of EAT and SF-SAS scores according
to BMI of the participants are presented in Table 3 and Figure 1.
Statistical difference was found between both EAT and SF-SAS
scores between the groups. According to BMI, SE-SAS scores
of the obese group were determined as higher compared to the
normal group, furthermore, EAT scores of the overweight group
were also determined as higher than the group with normal
weight (respectively; p=0.004 and p=0.05) (Figure 2).

In addition, the EAT predictors were tested with the linear
regression analysis in Table 4. In the linear regression model,
in which the variables of age, gender, smartphone addiction,
BMI weight groups, school year, age of first mobile phone, and
family’s economic status were addressed together, the values
were determined as F=3.551 and p=0.001. According to the
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Table 1. Comparison of all participants per socio-demographic data and smartphone addiction

Smartphone addiction

Variable Total v/ZIT p value
No (N=175) Yes (N=183)

Age (year, meantSD) 22.27+3.10 22.02+2.70 22.51%3.43 -1.161 0.246
BMI (kg/m? mean+SD) 22.34+3.61 21.86%3.12 22.80+3.98 -1.984 0.047*
Height (cm, mean®SD) 170.23+£10.23 169.97£10.05 170.48+10.42 -0.470 0.638"
Weight (kg, meantSD) 65.31+14.82 63.70+13.64 66.85+15.76 -2.020 0.044*
Gender, N (%) 0.266 0.606°

Female 214 (59.8) 107 (50.0) 107 (50.0)

Male 144 (40.2) 68 (47.2) 76 (52.8)
School year (year, meantSD) 3.75%1.67 3.81£1.51 3.70£1.81 0.637 0.525"
Faculty, N (%) 12.100 0.017*

Medicine-dentistry 82(22.9) 42 (51.2) 40 (48.8)

Faculty of science & literature 167 (46.6) 94 (56.3) 73 (43.7)

Faculty of economics & adm. sciences (FEAS) 33(9.2) 10 (30.3) 23 (69.7)

Engineering faculty 50 (14.0) 20 (40.0) 30 (60.0)

Health sciences 26 (7.3) 9 (34.6) 17 (65.4)
Family economic status, N (%) 13.575 0.001**

Low 84 (23.5) 33 (39.3) 51 (60.7)

Middle 157 (43.9) 94 (59.9) 63 (40.1)

High 117 (32.7) 48 (41.0) 69 (59.0)
Persons living with, N (%) 8.942 0.030*

Family 181 (50.6) 102 (56.4) 79 (43.6)

Friend 77 (21.5) 29 (37.7) 48 (62.3)

Hostel 74 (20.7) 32 (43.2) 42 (56.8)

Single 26 (7.3) 12 (46.2) 14 (53.8)

*p<0.05; **p<0.01. *student t test; "Mann-Whitney U test; “chi-square test. SD, standard deviation

100 4
S
)
=
S 751
g
2 504
<
2
S 251
g
k=
o

04

No Yes
Smartphone addiction

Figure 1. Comparisons of eating attitude test scale scores of the
participants with and without smartphone addiction.

model, variables of gender (p=0.038), smartphone addiction
(p=0.005), and school year (p=0.010) were found as the pre-
dictors for EAT. However, variables of age, weight groups, age
of first mobile phone, and family’s economic status were not
determined as predictors.
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DISCUSSION

In our study, the relationship of eating attitude behaviors
with smartphone addiction and internet gaming addiction
was investigated. The most important finding of our study,
smartphone addiction brings about changes in eating behav-
iour and smartphone addiction would be a precursor of an
eating disorder. Furthermore, we found a significant difference
between BMI and smartphone addiction, is another impor-
tant finding of our study. In addition, any relations were not
found between online gaming addiction and eating attitudes.
We think that the results of our study are important, as it re-
veals the physical consequences of smartphone addiction and
as it is a guide for the measures to be taken in struggling with
smartphone addiction.

Smartphone addiction causes various changes in eating at-
titudes, in addition to the psychological and social results. The
vast majority of the researches on digital addictions and eat-
ing attitudes have addressed the internet addiction;>**** there
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Table 2. Comparison of all participants per telephone using profiles and smartphone addiction

Smartphone addiction

Total VIZIT p value
No (N=175) Yes (N=183)

Age of having first mobile phone (year, mean+SD) 13.89+2.48 13.97+2.44 13.81+2.52 0.597 0.551°
Monthly mobile phone invoice, N (%)

Very low 29 (8.1) 17 (58.6) 12 (41.4) 13.412 0.004**¢

Low 206 (57.5) 114 (55.3) 92 (44.7)

Middle 72 (20.1) 24 (33.3) 48 (66.7)

High 51 (14.2) 20 (39.2) 31 (60.8)
Smartphone addiction scale (mean*SD) 32.34+9.92 23.97+5.29 40.36+5.85 -27.744 <0.001**
Eating attitude test score (mean®SD) 18.95+12.66 16.75+£10.98 21.05+13.73 -3.701 <0.001**
Game addiction score (mean+SD) 10.93+10.41 10.08+10.59 11.93+10.16 -1.280 0.202°

*p<0.05; **p<0.01. *student t test; "Mann-Whitney U test; “chi-square test; SD, standard deviation

Table 3. Comparison of smartphone addiction scale and eating attitude test scores among body mass index groups

Smartphone addiction score Statistics EAT Statistics
Underweight (BMI<18.5) (N=33) 32.57+11.15 18.75+9.15
Normal Weight (BMI=18.5-24.9) (N=254) 31.60£0.62 y=13.434 13.32£13.31 v=7.794
Overweight (BMI=25-29.9) (N=58) 33.63+8.96 p=0.004* 21.77+11.48 p=0.050*
Obese (BMI>30) (N=13) 40.5317.72 19.15+11.85

*p<0.05. EAT, Eating Attitude Test; BMI, body mass index

60 A

50 1

40 +

30 1

20 A

Smartphone addiction scale score

Underweight Normal weight Overweight Obese
Weight groups

Figure 2. Comparison of participants’ smartphone addictions scale
scores per body weight groups.

are very few studies on smartphone addiction.** Our study
showed that EAT score, body weight, and BMI were higher in
the individuals with smartphone addiction, as supporting the
limited information in the literature. Furthermore, it has been
seen that smartphone addiction was a predictor of EAT score.
In research supporting this result, the prevalence of smart-
phone addiction in obese individuals was found to be high,”
in addition it was determined that the increase in addiction
rates was associated with the increase in BML** Among the
possible causes, first of all, the relationship between smart-
phone addiction and behavioral changes such as fast eating

and snacking should be considered.” Spending a long time
with a smartphone leads to a relatively sedentary life. In order
to prolong the time spent in front of the screen, behavioral chang-
es occur such as turning to easily prepared, high-calorie foods
or skipping meals with snacks.***® This situation increases the
amount of calories taken and decreases the amount consumed,
which paves the way for weight gain and obesity. In addition,
the decrease in eating awareness related to distraction is one
of the reasons for the inability to regulate eating in individuals
with smartphone addiction.”® Today, especially in the young
population, social relationships established through social me-
dia and the emotional consequences of these relationships
such as excitement, anxiety and sadness can also affect eating
behaviors. In addition, body image, which is considered im-
portant in the young age group, and the resulting social pres-
sure may also cause changes in eating attitudes. A study con-
ducted with university students in Korea found negative eating
behaviors such as skipping breakfast frequently, preferring ir-
regular diet and processed foods, overeating and skipping meals
in those who use smartphones at a high rate.” It has been ob-
served that students who reduce the time they use smartphones
return to healthy food choices and eat regularly and on time.”
A study conducted in the child age group found that students
who spend more than 2 hours a day on a smartphone allocate
more financial resources for snacks (ice cream, junk food and
carbonated drinks).* In another study, it was observed that
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Table 4. Examination of eating attitude test score predictors via linear regression analysis

95% confidence interval

Predictor SE t p
Lower Upper

Age (yr) (1-point increase) 0.262 0.1875 -0.328 0.703 0.7161 0.474
Gender (male) 1.406 2.9241 0.158 5.690 2.0794 0.038
Smartphone addiction (yes) 1.362 3.8144 1.136 6.493 2.8009 0.005
Weight groups

Underweight

Normal weight 2.591 0.3281 -4.768 5.424 0.1266 0.899

Overweight 3.106 2.6944 -3.415 8.804 0.8674 0.386

Obese 4.327 -0.0607 -8.570 8.449 -0.0140 0.989
School year (1-point increase) 0.474 -1.2263 -2.158 -0.295 -2.5898 0.010
Age of first smartphone (1-point increase) 0.278 -0.2730 -0.820 0.274 -0.9815 0.327
Family income status

Low

Middle 1.708 0.7389 -2.620 4.098 0.4327 0.666

High 1.805 1.2634 -2.286 4.813 0.7001 0.484

physical activity decreased, sleep disorders and meal skipping
rates were high in those with excessive use.'* Considering the
possible reasons, smartphone addiction might be deemed as
a possible risk factor for impaired eating attitude, obesity, and
excess weight. Here, when it is considered that smartphone us-
age is a dispensable part of life and how much the time allocat-
ed to it within the daily time, the necessity for taking precau-
tions in order to be protected from obesity, which shall be an
important health problem in future, is explicitly revealed.

In our study, online game addiction was not found to be high
in individuals with smartphone addiction, this information
has not been reported in the literature before as far as we know.
This result may indicate that although the smartphone device
has many functions, it is less used for gaming due to insufhi-
cient technical features.'’ Although there are similar points be-
tween internet addiction and game addiction behaviors in the
literature, it has been shown that there are different types of
behavior.*” According to our results, it can be thought that on-
line game addiction has different characteristics from smart-
phone addiction. The relationship between online gaming and
smartphone use needs to be clarified.

Furthermore, it has been revealed in our study that smart-
phone addiction and being male and increase of education
duration (school year) were precursors for eating attitude score.
Internet addiction and BMI were also found to be higher in
male gender.”> Education duration (school year) is associated
with age increase and the period spent in pupillage, for this age
group, this result is ordinary.

In our study; it has been found that smartphone addiction
of the students living with their families was lower. Addiction
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rates of those living alone, staying at the hostel, and particu-
larly living with their friends, were higher. This result is con-
sistent with the literature.*' This may be explained with the low
level of anxiety in individuals living with their family, and the
thoughts that smartphones reduce loneliness concerns in in-
dividuals due to providing continuous connection to the so-
cial platforms and internet.** In our study; addiction rates might
have been found low due to the social support providing and
anxiety level decreasing aspects of living with family. In addi-
tion, our study has revealed that there was a difference between
the faculty type, in which the participants receiving education,
and smartphone addiction rates. The literature demonstrates
contradictory results in this subject.'®” The relation of the ed-
ucation field with the behavioural technologic addictions is
not known clearly. The relationship between the field of edu-
cation and behavioral addictions is not clearly known, and the
effect of education on behavioral addictions is an area worth
examining.

The most important strength of our study is that it was con-
ducted with a homogeneous group of two university students.
The sufficient number of samples is another strength of the
study. In addition, performing a psychiatric examination and
anthropometric measurements by the clinician is another
strength of the participants. The results of our study must be
addressed within some limitations along with the strengths.
First of all, the fact that the study was carried out on the uni-
versity students is an obstacle for the generalization of our re-
sults. The studies, which shall be carried out with the individ-
uals in different age groups and education levels, shall ensure
the results be more reliable. Second, the fact that self-report



scales have been administered to the participants, caused the
results to be open to the manipulation of the participants. The
fact that the height and weight of the participants are based
on the information of the participants, may cause suspicion on
some results.

As a result, smartphone addiction associated with eating at-
titude disorders, body weight, and obesity. It should be noted
that the use of smartphones may lead to physical diseases, which
we shall encounter in future, and struggling strategies should
be determined. It is important to inform all age groups about
the benefits and harms of smartphone use. Behavioral meth-
ods such as management of use, limiting the smartphone us-
ing, spending time with other objects that can replace smart-
phone could be used. Particularly, directing the youth to sports
and arts activities, which increase self-confidence and provide
motivation, may encourage them to establish face-to-face so-
cial relations. Programs that describe the harmful effects of
smartphones in the media can be effective. In order to under-
stand and manage the relationship between eating attitudes
and behavioral addictions, there is a need for future technol-
ogy-followed studies with samples covering a wide range of
age and education levels.
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