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Abstract

creasing day by day.

students of Tehran universities, Iran.

random sampling method

Background: Smartphone addiction is a recent phenomenon which has been increasing tremendously as new applications are
being published, especially in Southeast Asia. In Iran, smartphone users are estimated to be around 46 million people and are in-

Objectives: This study was conducted to evaluate the psychometric properties of persian smartphone addiction scale (PSAS)among

Patients and Methods: This cross-sectional study was conducted in 2017. The PSAS and Internet addiction test (IAT), which has
been already validated in Iran, were completed by 200 students studying at Tehran universities who were selected by the multistage

Results: A comparison was made between SAS and IAT in order to find out the concurrent validity. Pearson’s correlation coefficient
was 0.7 (P = 0.00), showing a strong positive correlation between PSAS and Persian IAT. The optimal cutoff score was more than
106 for at-risk individuals by analyzing the receiver operating characteristic (ROC) curve. The sensitivity and specificity of the test
were 80% and 86%, respectively, and the Cronbach’s alpha coefficient was 0.93 for the total scale. Test-retest reliability of PSAS was
high, with an interclass correlation of 0.996. Sample adequacy for factor analysis as represented by Kaiser-Mayer-Olkin (0.92) and
Bartlett’s test of sphericity was significant (P=0.00), indicating that factor analysis was useful.

Conclusions: PSAS is a valid and reliable tool for evaluating smartphone addiction in the Iranian population.

Keywords: Smart Phone, Behavior, Addictive, Validation Studies, University, Psychometrics

1. Background

With numerous applications, smartphones provide
their users web-based communication, business, educa-
tion, entertainment, and clinical utilization. Given their
assortment of capacities and usability, the number world-
wide users was in excess of 1.08 billion in 2012, and it is
expanding at a rapid rate. However, smartphones can be
harmful when used excessively (1). For instance, uncon-
trolled smartphone utilization can cause maladaptive be-
havioral difficulties found in impulse control disorders or
pathological gambling; it can impede school or work, di-
minish academic ability, decrease real-life social interac-
tion and result in relationship issues. It can also lead to
health problems such as blurred vision and pain in the
wrists or neck (2, 3).

Addiction is a phenomenon described by tolerance,

withdrawal, dependence, and social problems, and re-
searchers have proposed the idea of “smartphone addic-
tion”. In spite of the fact that smartphone addiction is gen-
erally a new idea and has not been mentioned in the latest
version of the diagnostic and statistical manual for mental
disorders (DSM-V), investigations have been performed to
address the adverse effects of cellphone dependence. Fur-
thermore, DSM-V has confirmed the concept of behavioral
addiction through gambling disorder in the “substance-
related and addictive behavior” category and accepted the
research criteria for game addiction (4).

InIran, there are no official reports regarding the num-
ber of smartphone users, but it is estimated that there are
atleast 40 million smartphones in the country (5). Recent
data also showed that there are some 40 million active so-
cial media users, constituting almost half of the popula-
tion (6).
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However, the issue of smartphone addiction has not
been studied so far in Iran. Since this problem is promi-
nent in the youth, especially in university students, it can
cause numerous problems in occupational and academic
performances and interpersonal relationships; thus, it
seems necessary to investigate smartphone dependency in
this population (7, 8). To this end, a scale should be val-
idated to evaluate smartphone addiction among the Ira-
nian population.

The first scale for smartphone dependency was created
by Kwon et al. and includes 33 items and has been stated
to be reliable, with good internal consistency (Cronbach’s
alpha = 0.967). The concurrent validity of the six subscales
of this tool was appropriate (9).

Since smartphone addiction has similar characteris-
tics to Internet addiction, Internet addiction test (IAT) can
be used to develop a smartphone addiction test. First,
smartphone addiction scale (SAS) was created base on the
K-scale, a 40-item scale for identifying Internet addiction
among the Korean juvenile population. Then, 10 items on
the specific characteristics of smartphones were added. Af-
ter final analysis, the SAS consisting of 33 items was pre-
pared (9).

2. Objectives

The aim of this study was to evaluate the psychometric
properties of the Persian version of the SAS (PSAS), which
could help future studies on smartphone addiction in the
Iranian population.

3. Patients and Methods

3.1. Study Design

We performed this cross-sectional study at Shahid Be-
heshti Medical University (SBMU) in 2017. Initially, the En-
glish version of SAS (9) was translated into Persian by a
bilingual translator, and then it was back translated to En-
glish by another translator, in order to establish the accu-
racy of the translation. Therefore, all mismatches between
the original version and the back-translated were one rec-
tified. This was how the first revision of the Persian SAS was
prepared.

Afterwards, the first revision was distributed among
20 medical university students as pilot volunteers to ex-
amine its face validity. Then, inappropriate phrases and
terms were eliminated and replaced according to the par-
ticipants’ comments, which resulted in the final revision
of the Persian SAS questionnaire.

The final revision of the PSAS was studied by a group of
20 psychiatrists and a Professor of Community Medicine,

who were familiar with psychometric tools, to evaluate the
sufficiency of semantic equivalence.

Some slight changes were made to some items; for in-
stance, social networks like Twitter and Facebook were re-
placed with Telegram and Instagram due to their higher
popularity in Iran. However, no items were eliminated or
added.

The PSAS and IAT, which has been already validated in
Iran (10), were completed by 200 students from Tehran uni-
versities. The sociodemographic variables (i.e., age, gen-
der, major, and educational degree), were collected by a
researcher-made checklist. Meanwhile, information re-
garding the usage of mobile Internet, social networks, and
game applications was gathered.

3.2. Participants

A total of 200 university students from different fac-
ulties in Tehran were selected with the multistage cluster
sampling method. A written informed consent was ob-
tained from all the participants once we explained the re-
search objectives to them. The study was approved by the
Ethics Committee of Shahid Beheshti Medical University
(2017,309).

3.3. Instruments

3.3.1. Smartphone Addiction Scale

SAS is a scale for smartphone addiction that comprises
six factors and 33 items, rated using a six-point Likert scale
(ie,, from 1: strongly disagree to 6: strongly agree) primar-
ily based on self-reporting. The six factors are positive ex-
pectation, daily-life disturbance, Internet-based relation-
ship, overuse, withdrawal, and tolerance. The six subscales’
scores are summed up to yield a total SAS score. The mini-
mum and maximum SAS scores ranges from 48 to 288, with
higher scores suggesting more severe dependency. The
Cronbach’s alpha for the total scale was 0.967. The correla-
tion between the subscales of SAS and Young scale (Y-scale)
was estimated and the results showed thatall the subscales
were positively related to those of Y-scale (9, 11).

3.3.2. Internet Addiction Test

IAT is the most popular instrument for diagnosing In-
ternet addiction, which was initially created by Young in
1998 (9). the Persian version of Young’s IAT has perfect psy-
chometric properties and is a valid and reliable tool for psy-
chological and psychiatric studies in order to distinguish
normal Internet users from Internet addicts. In previous
investigations, content and convergent validity, internal
consistency (o = 0.88) and test-retest reliability (r = 0.82)
have been determined and all were acceptable. The best
cutoff point for the questionnaire was 46 (10).
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3.4. Statistical Analysis

All the analyses were conducted by SPSS version 22.0.
Descriptive statistics were used for sociodemographic
characteristics of the participants. Concurrent validity be-
tween PSAS and the Persian IAT was established by Pear-
son’s correlation. Basically, the ideal SAS cutoff score for
at-risk cases was determined by coordinate points, whilst
the score for the Persian version of IAT was greater than
46 (10). At this cutoff point, based on ROC analyses, speci-
ficity and sensitivity were at an optimal level. Internal con-
sistency was assessed by Cronbach’s alpha, and test-retest
reliability was confirming for the external consistency of
the scale. Principal component analysis and varimax with
Kaiser normalization were used for establishing construct
validity. Factor loading of more than 0.30 and eigenvalue
greater than 1 were considered for factor analysis (12).

4. Results

Out of 200 participants, 124 (62%) were female. The ma-
jority of the students were single and aged between 20 and
29 years and had high levels of education. Also, 97.5% of
the respondents had access to the Internet on their smart-
phones. What's more, 98% used social network services,
and 55% used game applications. Table 1shows the sociode-
mographic characteristics of the participants, the mean
score of SAS in our study was 94 with the standard error of
26.97 (min score = 36, max score =158).

4.1. Concurrent Validity

A comparison was made between SAS and IAT in order
to find out the concurrent validity of the PSAS. Pearson’s
correlation coefficient was 0.7 (P = 0.00), showing a signif-
icant positive correlation between PSAS and Persian IAT.

4.2. Cutoff Point, Specificity, and Sensitivity

To determine the sensitivity and specificity of SAS, in-
formation was analyzed by ROC curve in SPSS software. The
area under the curve (AUC) for the ROC curve was calcu-
lated at 0.915 (95% CI=0.869-0.962). The ideal cutoff score
for recognizing smartphone dependent patient was more
than 106, with a high sensitivity (80%) and specificity (86%).
(Figure1and Table 2) Based on a score 0f 106, the prevalence
of at-risk persons for smartphone addiction was 32% in our
study.

4.3. Internal Consistency

Cronbach’s alpha coefficient for the whole instrument
was 0.93, and the separate coefficients for the subscales
of daily-life disturbance, positive expectation, withdrawal,
Internet-based relationship, overuse, and tolerance were

Int ] High Risk Behav Addict. 2019; 8(1):e81176.

Table 1. Characteristics of the Study Population (N =200)

Variable No. (%)
Gender

Female 124 (62)

Male 76 (38)
Age

<20 12(6)

20-29 136 (68)

30-39 35(17.5)

> 40 17(8.5)
Marital status

Single 154 (77)

Married 46 (23)
Major

Medical sciences 136 (68)

Engineering 10 (5)

Basic sciences 6(3)

Humanities and social sciences 48(24)
Educational degree

Advanced diploma 10 (5)

Bachelor’s 30 (15)

Master’s 30(15)

Doctorate 130 (65)
Mobile Internet

Yes 195 (97.5)

No 5(2.5)
Social network services

Yes 196 (98)

No 4(2)
Game applications

Yes 110 (55)

No 90 (45)

0.817, 0.876, 0.833, 0.806, 0.749 and 0.767, respectively. The
alpha coefficient would have changed between 0.936 and
0.940 if any items were deleted (Table 3).

4.4. External Consistency

PSAS was completed again after a two-week interval by
70 the study samples. Comparison of mean scores was
made by paired t-test (Table 4), yielding a correlation coef-
ficient of 0.997 which shows no significant differences (P =
0.394). This indicates that the test-retest reliability of the
PSAS is high. Interclass correlation was 0.996 (95% confi-
dence interval = 0.994 - 0.998).
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Figure 1. Receiver operating characteristic curve

4.5. Factor Analysis

Sample adequacy for factor analysis as represented
by Kaiser-Mayer-Olkin (0.92) and Bartlett’s test of spheric-
ity was significant (P = 0.00), indicating factor analysis
was useful. Six factors were extracted (Eigenvalue > 1.00)
via principal component analysis. Varimax rotation with
Kaiser normalization explained 62.85% of the total vari-
ance (Table 5) This result was approximately compatible
with those of the original SAS (9).

5. Discussion

This study was the first attempt to evaluate the psycho-
metric properties of the PSAS. Our results demonstrated
that PSAS is a valid and reliable tool for evaluating smart-
phone dependency in the Iranian population.

This study exhibited that internal consistency, dimen-
sionality,and concurrent and construct validity of the PSAS
were desirable. Pearson’s correlation coefficient indicated
a strong positive correlation between PSAS and IAT. The re-
sults of Ching et al. study in the Malay population indi-
cated that all SAS subscales, except positive expectation,
correlated with the Malay version of the IAT (13). The six
dominant components that explained a large proportion
of the variability of the SAS-M were similar to those of the

Table 2. Cutoff Point, Specificity, and Sensitivity According to Receiver Operating
Characteristic Curve

Cutoff Sensitivity 1-Specificity
90.50 0.978 0.426
91.50 0.978 0.400
92.50 0.978 0.381
93.50 0.978 0.361
94.50 0.956 0.335
95.50 0.933 0.323
96.50 0.933 0.303
97.50 0.933 0.284
98.50 0.91 0.265
99.50 0.867 0.239
100.50 0.867 0.219
101.50 0.844 0.213
102.50 0.844 0.206
103.50 0.844 0.194
104.50 0.800 0.181
105.50 0.800 0.161
106.50 0.800 0.148
107.50 0.778 0.129
108.50 0.778 0.116
109.50 0.756 0.116
110.50 0.756 0.090
111.50 0.711 0.084
112.50 0.689 0.071
113.50 0.689 0.065
114.50 0.644 0.058
115.50 0.644 0.039
116.50 0.644 0.032
118.50 0.622 0.026
122.00 0.600 0.019

original SAS. In the present study and original SAS, the com-
ponents consisted of daily-life disturbance, positive expec-
tation, withdrawal, Internet-based relationship, overuse,
and tolerance. The factors of the Persian scale were not
parallel to original scale in factor analysis. This can be the
result of the differences between the Iranian and Korean
samples.

All the PSAS subscales were significantly related to the
Persian version of the IAT, showing that PSAS had good con-
current validity.

Although our study population were homogenous as
all subjects were students of Tehran Universities with a nar-
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Table 3. Cronbach’s Alpha if an Item Was Deleted in the Persian Smartphone Addiction Scale

Scale Mean if Item Deleted Scale Variance if Item Deleted Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted
ql 90.58 686.366 0.540 0.938
q2 90.48 689.135 0.515 0.938
q3 91.52 695.950 0.423 0.939
q4 9139 698.641 0.358 0.940
q5 91.37 689.017 0.514 0.938
q6 90.67 694.214 0.465 0.938
q7 90.83 688.232 0.543 0.938
qs 91.44 696.157 0.479 0.938
q9 91.34 689.942 0.547 0.938
qio 92.07 693.945 0.557 0.938
qi1 91.78 682.585 0.611 0.937
qi2 91.78 690.585 0.558 0.938
qi3 91.90 688.995 0.603 0.937
q14 90.55 671124 0.667 0.936
qi5 90.89 674.711 0.728 0.936
q16 91.46 675.908 0.709 0.936
q17 91.59 681.610 0.621 0.937
qis 91.49 680.663 0.621 0.937
q19 91.94 700.499 0.348 0.940
q20 90.48 704.904 0.300 0.940
q21 91.91 697.610 0.471 0.938
q22 91.70 675.206 0.673 0.936
q23 92.15 696.098 0.519 0.938
q24 90.81 675.183 0.620 0.937
q25 90.04 674.265 0.668 0.936
q26 92.27 698.960 0.532 0.938
q27 89.99 702.568 0.322 0.940
q28 90.37 676.886 0.525 0.938
q29 90.40 672.774 0.657 0.936
q30 91.13 670.224 0.735 0.936
q31 91.38 688.055 0.557 0.938
q32 90.17 689.535 0.453 0.939
q33 91.02 667.412 0.692 0.936
Table 4. Test-Retest Reliability wide range in the original SAS study, all the components
Mean - SD N Mean Standard Error were the same as those in the original SAS.
Test 07.40 + 24.862 70 2972 PSAS had good internal consistency; the Cronbach’s al-

pha was 0.93 in this study and the separate coefficients
for the daily-life disturbance, positive expectation, with-
drawal, Internet-based relationship, overuse, and toler-
ance subscales of PSAS were 0.817, 0.876, 0.833, 0.806, 0.749
rower range of occupation and education compared to the and 0.767, respectively. Demirci et al. reported a similar

Retest 97.61 4 24.033 70 2.873
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Table 5. Factor Analysis of the Persian Version of Smartphone Addiction Scale®

Components

Question No.

Overuse Withdrawal Tolerance

Positive Expectation

Cyberspace-Oriented Relationship Daily Life Disturbance

Q1 0.616
Q2
Q3
Q4
Q5
Q6
Q7
Qs
Q9
Q10
Qu
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q3o
Q31
Q32
Q33
Eigenvalue

0.672
0.717

0.721

0.489

0.533

0.418

0.610

0.448
0.459
0.412

0.487
0.748

0.627
0.637
0.526
0.518
0.731
0.797
0.516
2.868

11.702 1.942

Variance (%) 35.461 8.692 5.883

Cumulative (%) 35.46 44.15 50.03

0.755
0.799
0.716
0.756

0.498

1.664
5.041

55.07

0.522
0.820
0.765
0.671

0.814
0.501
0.799

0.687

1.342 1.225

4.066 3.713

59.14 62.85

*Extraction method: principal component analysis; rotation method: varimax with Kaiser normalization.

finding (Cronbach’s alpha coefficient = 0.947) in the vali-
dation of the Turkish version of the SAS (14). Also, Ching et
al. reported an internal consistency of 0.94 in the Malay
version of SAS (13).

Test-retest reliability of the PSAS was high and its in-
terclass correlation was 0.996, which are even better than
those of the original version of the SAS and the Malay ver-
sion of SAS with the interclass correlations of 0.95 (13).

The PSAS had good external consistency. Lin et al. ex-
amined the test-retest reliability of SAS among 85 partici-
pants, which yielded intraclass correlations of 0.80 - 0.91
(P< 0.001) (14).

In this study, ROC analysis determined the score of 106

as the cutoff point, with a test sensitivity of 80% and speci-
ficity of 86%. In the Malay population, the optimal cutoff
point for smartphone addiction was 98, while the score
for the Malay version of the IAT was more than 43. The
prevalence of smartphone addiction in the Malay popu-
lation was 46.9% based on this cutoff score (13). The dif-
ference in outcomes may be due to demographic diversi-
ties in the two populations. However, in the present study,
considering addiction as a stigma, attempts were made
for increasing the specificity of the test to minimize false-
positive cases, so a higher score was achieved as the cutoff
point.

The prevalence of Internet addiction was 22.5% in our
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study. This result is similar to the findings of Modara et al.
in 2017 in Iran. They showed that Internet addiction rate
had increased from 2006 to 2015 in Iran (15).

The prevalence of smartphone addiction was 32%. This
percentage varies in studies of different populations. In a
survey by Lee, about 11% of African-American college stu-
dents demonstrated an abnormal state of smartphone ad-
diction and 10% scored a high level of Facebook addiction
(16). In Switzerland, smartphone addiction was found in
16.9% of students (17). The prevalence of problematic mo-
bile phone use in British adolescents was 10% (18). Also,
it seems that smartphone addiction is highly frequent
among students in Tehran universities.

In Asian countries, the overall prevalence of smart-
phone ownership is 62% (19) and smartphone addiction
rate is estimated higher than Iran. In Cha and Seo study,
30.9% of middle school students in Korea were classified as
a high-risk group for smartphone addiction (20).

Considering the above-mentioned statistics, it seems
that the prevalence of smartphone addiction among stu-
dents is high. Thus, it is necessary to perform further inves-
tigations for identifying high-risk groups and taking some
measures to control this phenomenon.

5.1. Limitations

Despite the adequacy of the sample size, the study was
conducted among university students without any consid-
erable functional impairments, which makes it difficult to
generalize the findings to clinical conditions.

It was not possible to use clinical interviews for the di-
agnosis of smartphone addiction in this study. Because
there are no established criteria for smartphone addiction
asindicated by DSM V. However, our findings could be used
by future studies to develop other clinical tools for the di-
agnosis of smartphone addiction.
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