
Main Points

• Addiction is an important public health problem.
• Behavioral and technological dependencies can be evaluated with valid and reliable measurement 

tools.
• It is important to save the scales measuring smartphone addiction into the society to take precau-

tions for addiction.

Abstract

In this study, we aimed to determine the validity and reliability of the Smartphone Addiction Inventory-Short 
Form (SPAI-SF) developed by Lin et al. for Turkish high school students. We analyzed the construct validity 
by conducting a confirmatory factor analysis (CFA) with the data collected from 578 participants who used 
smartphones in the past 3 months. Young’s Internet Addiction Test-Short Form was used for criterion validity. 
We calculated the Cronbach’s alpha coefficient for the internal consistency of the scale. We conducted the 
test-retest reliability of the scale with 109 students. We used item analysis based on the correlations method. 
As a result of CFA, x2/df=2.25, root mean square error of approximation=0.047, comparative fit index =0.98, 
normed fit index=0.96, and incremental fit index=0.98. We found a highly positive and significant relationship 
between total scores of the two scales (r=0.57, p<0.001). The Cronbach’s alpha value was 0.85 in the internal 
consistency analysis. First and retest total scores were highly positively correlated (r=0.68, p<0.001). In the item 
analysis based on correlations, the Spearman correlation coefficients calculated for each item ranged from 0.47 
to 0.70 (p<0.001). SPAI-SF can be used as a measurement tool to evaluate the risk of smartphone addiction in 
Turkish high school students.
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Introduction

Addiction is defined as being unable to stop or con-
trol a substance or behavior (Egger & Rauterberg, 
1996). The 10th revision of the International Classi-
fication of Diseases and Health Problems (ICD-10) 
treats addiction as a syndrome and defines it as a 
condition involving many physiological, behavioral, 
and cognitive variables that arise during the use of a 
substance or a class of substances (World Health Or-
ganization). There has been a change in the concept 
of addiction owing to technological developments. 
In recent years, television, internet, and smartphone 
addiction have emerged along with behavioral addic-

tions, such as gaming and gambling. The common 
features of behavior-based addictions are defined as 
the inability to control behavior or action and the 
continuity of behavior or action despite its negative 
consequences (Demirci et al., 2014). The spread and 
overuse of smartphones is an emerging public health 
problem (United Nations, 2018). The increase is asso-
ciated with the presence of areas of interest for young 
people, such as taking pictures and playing games, as 
well as the use of social media with the widespread 
use of internet networks (Çakır & Oğuz, 2017).

Excessive use of smartphones can cause physical, 
mental, and social health problems. Continuous 
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monitoring of the screen causes health problems such as head, 
back, and upper extremity pain, neck muscle stiffness, vision 
problems and sleep disturbances. Undesirable mental and social 
consequences such as loss of attention because of the desire to 
constantly control the smartphone and decreased face-to-face 
communication with the spread of communication through social 
media applications can be seen. As a result of easy communica-
tion in all areas, it may cause withdrawal to unhealthy and illegal 
environments (Kuyucu, 2017; Statista, 2020). Creating tools that 
scan smartphone addiction among adolescents and determining 
the validity and reliability of these tools will contribute to studies 
on this subject. Therefore, our aim was to adapt the Smartphone 
Addiction Inventory-Short Form (SPAI-SF), developed by Lin et 
al. (2017) to Turkish for high school adolescents.

Methods

We conducted this methodological study to evaluate the Turkish 
validity and reliability of SPAI-SF. We collected the data for the 
study between May 02 and May 31, 2019. The study sample in-
cluded students from the 10th grade studying in 23 schools in the 
Pursaklar District of Ankara (n=1901), of which 52.5% (n=997) 
were girls.

Considering the opinions in the literature, 578 students in the 
10th grade who have used smartphones in the past 3 months 
were included in the study (Ferguson & Cox, 1993; Comrey & Lee, 
2013).

Within the scope of the study, we obtained official permission 
from Hacettepe University non-clinical research ethics commit-
tee (Land No: 2019/11-07), the district national education direc-
torate, and the school administrations. Before participating in 
the study, we obtained informed consent from the students and 
their parents.

We collected data by distributing the data collection forms to the stu-
dents in the classes and getting them filled under observation. We also 
used the Young’s Internet Addiction Test-Short Form (YIBT-SF).

SPAI-SF
The SPAI-SF was developed in 2016 as a short form of the Smart-
phone Addiction Inventory developed in 2014 by Lin et al. (Lin 
et al., 2017). The short form of this 26-item scale, whose Turkish 
validity and reliability study was conducted in 2018 by Arpacı et 
al., includes 10 items. There are four Likert-type options, such 
as 1=strongly disagree to 4=strongly agree. The score range of 
the scale is between 10 and 40. The original, adapted version and 
item distribution of the scale, which has four subgroups consist-
ing of compulsive behavior, functional impairment, withdrawal, 
and tolerance as a result of confirmatory factor analysis (CFA), 
are shown in Appendix Table 1. The Cronbach’s alpha internal 
consistency coefficient of the scale with a cut-off point of 24/25 is 
0.84. Item factor loads of the scale are listed in the range of 0.57-
0.90 (Lin et al., 2017; Arpaci & Esgi, 2018).

YIBT-SF
The short form of the Young’s Internet Addiction Test developed 
by Young was developed by Pawlikowski et al. (2013). Turkish 
adaptation was done by Kutlu et al. (2016). YIBT-SF is a 5-point 
Likert-type scale (1=never to 5=very often) consisting of 12 
items. The scale does not have sub-dimensions. There is no re-

verse-scored item on the scale. The scale score ranges between 12 
and 60. High scores from the scale indicate a high level of inter-
net addiction. The Cronbach’s alpha reliability coefficient of the 
YIAT-SF was 0.85, and the CFA results showed good agreement 
(=173.58, df=53, comparative fit index=0.95, standardized root 
mean square=0.064, and root mean square error of approxima-
tion=0.079; Kutlu et al., 2016).

Statistical Analysis 
We evaluated the data with the Statistical Package for Social 
Sciences version 23 program (IBM SPSS Corp.; Armonk, NY, 
USA). To test the compatibility between continuous variables, 
after evaluating their suitability to the normal distribution, we 
performed Pearson or Spearman correlation analysis. According 
to Cohen’s classification, “0.10-0.29=low, 0.30-0.49=medium, and 
0.50-1.0=high” (Cohen, 1988; Büyüköztürk, 2004). We accepted 
the statistical significance value as p<0.05 at a 95% confidence 
interval.

We got permission from Yu Hsuan Lin, who developed the scale, 
after communicating about the use of the scale to be adapted 
and the necessary regulations, and we created the Turkish form 
of SPAI-SF and evaluated its language validity. To evaluate the 
surface validity (understandability) of SPAI-SF, we evaluated the 
scale, whose translation stages were completed, and the final ver-
sion of the Turkish form was created by applying it to 12 students 
in the 10th grade, and we finalized the scale (Appendix Table 
1). As CFA is recommended without exploratory factor analysis 
(EFA)  in scale adaptation studies, we performed CFA with the 
AMOS v.23 program for the structure validity analysis of SPAI-
SF (n=578; Seçer, 2018). CFA is used to evaluate whether the 
determining factors are sufficiently related to each other, which 
variables are related to which factors, whether the factors are 
independent of each other, and whether the factors explain the 
model sufficiently (Schreiber et al., 2006; Erkorkmaz et al., 2013).

As the numerical data were not suitable for normal distribution, 
we evaluated the relationship between the criterion validity of 
SPAI-SF, participants’ scores of the SPAI-SF, and participants’ 
scores of the YIAT-SF using the Spearman correlation analysis, 

Table 1.
CFA Results for SPAI-SF Items (n=578)

Standardized factor loads
Items Original SPAI-SF Adapted SPAI-SF
Item 1 0.596 0.552

Item 2 0.633 0.402

Item 3 0.710 0.714

Item 4 0.703 0.675

Item 5 0.567 0.658

Item 6 0.649 0.611

Item 7 0.675 0.773

Item 8 0.896 0.769

Item 9 0.764 0.749

Item 10 0.764 0.780

CFA: confirmatory factor analysis; SPAI-SF: Smartphone Addiction Invento-
ry-Short Form
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and we calculated the correlation coefficient. We calculated the 
Cronbach’s alpha coefficient to evaluate the internal consistency 
of SPAI-SF. The Cronbach’s alpha coefficient was suggested to be 
≥0.70. In the test-retest reliability analysis of SPAI-SF, we reached 
109 students who were in the same example and whose nicknames 
were known, with the same data collection form, as suggested in 
the literature, 2 weeks after data collection (Seçer, 2018). To eval-
uate the consistency between the first and second application total 
scores, we performed a Pearson correlation analysis and calculat-
ed the correlation coefficient, as the numerical data were suitable 
for normal distribution. We used the item analysis based on cor-
relations method, one of the item analysis methods suggested by 
Likert, to determine the measuring power of each item in SPAI-SF. 
As numerical data were not suitable for normal distribution, we 
performed the Spearman correlation analysis and calculated the 
correlation coefficient (Tezbaşaran, 2008).

In the original form of the SPAI-SF, Receiver Operating Charac-
teristic (ROC) analysis was performed using the area under the 
ROC curve to examine the diagnostic sensitivity of SPAI-SF on 
smartphone addiction, and the cut-off point was determined as 
24/25. In our study, we took the lower cut-off point. Thus, we 
may have provided a better demonstration of the seriousness of 
the situation. We accepted the participants who got 24 points and 
above from SPAI-SF as high risk in terms of smartphone addic-
tion and those who scored below 24 as non-risk.

Results

We included 578 students who used smartphones in the past 3 
months. 59.9% (n=385) of the participants were girls. The av-
erage age of first smartphone ownership of users was 12.9±1.7 
years, the average duration of smartphone use was 3.4±1.9 years, 
the total number of smartphones owned was 2.8±2.5, and the av-
erage daily time allocated to the smartphone was 4.7±4.2 hours.

Validity Findings

Language Validity Analysis Results of SPAI-SF
After obtaining the necessary permissions to evaluate the Turk-
ish validity and reliability of SPAI-SF within the scope of this 
study, we started the translation process of the scale.

Surface Validity (Understandability) Analysis Results of SPAI-SF
To evaluate the surface validity of SPAI-SF, we completed the 
translation steps, finalized the Turkish form, and applied the 
scale to 12 students in the 10th grade in a private vocational and 
technical Anatolian high school in Gölbaşı. We asked if there 
were any incomprehensible areas on the form during one-on-one 
interviews with the students and then finalized the scale by con-
sidering the answers.

SPAI-SF’s Construct Validity Analysis Results
The original SPAI-SF had four sub-dimensions with 10 items. To 
verify this structure, the model obtained as a result of the CFA 
conducted with the responses of 578 participants with full-scale 
data is shown in Figure 1. The non-standard factor loads of the 
original scale and the SPAI-SF we adapted are shown in Table 1, 

Figure 1. Four Sub-dimensional Confirmatory Factor Analysis 
(CFA) Model of the Turkish form of Smartphone Addiction In-
ventory-Short Form (SPAI-SF)
SPAI_SF1: Compulsive behavior; SPAI_SF2: Impaired functionality; 
SPAI_SF3: Withdrawal; SPAI_SF4: Tolerance

Table 2.
Standard Compliance Measures Used in CFA and SPAI-SF Compliance Values (n=578)

Fit dimensions Weak fit
Acceptable 
compliance PF

Original 
scale fit 
values

SPAI-SF 
compliance 

values

Compatibility 
result of 
SPAI-SF

x2/df ≤5 ≤3 2.255 PF

RMSEA ≤0.10 ≤0.08 ≤0.05 0.061 0.047 PF

RMR ≤0.10 ≤0.08 ≤0.05 0.023 PF

CFI 0.85≤CFI<0.90 0.90≤CFI<0.95 0.95≤CFI≤1 0.97 0.979 PF

NFI 0.85≤NFI<0.90 0.90≤NFI<0.95 0.95≤NFI≤1 0.94 0.964 PF

IFI 0.85≤IFI<0.90 0.90≤IFI<0.95 0.95≤IFI≤1 0.97 0.979 PF

GFI 0.85≤GFI<0.90 0.90≤GFI<0.95 0.95≤GFI≤1 0.978 PF

AGFI 0.80≤AGFI<0.85 0.85≤AGFI<0.90 0.90≤AGFI≤1 0.958 PF

PF: perfect fit; CFA: confirmatory factor analysis; SPAI-SF: Smartphone Addiction Inventory-Short Form; RMSEA: root mean square error of approximation; RMR: 
root mean square residuals; CFI: comparative fit index; NFI: normed fit index; IFI: incremental fit index; GFI: goodness fit index; AGFI: adjusted goodness fit index
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and the standardized factor loads of the scale items we adapted 
are between 0.402 and 0.773. According to this result, we com-
pleted the first step of the analysis required for the validity of the 
factor structure of the scale.

We looked at the goodness of fit values in the second step for the 
CFA validity of the four sub-dimensions determined in the CFA 
analysis we conducted for SPAI-SF. Standard fit measures and 
the fit values obtained as a result of DFA are shown in Table 2 
(Schreiber et al., 2006; Erkorkmaz et al., 2013).

According to the fit values of the CFA result, the SPAI-SF that we 
adapted perfectly fit the four sub-dimensional structure.

Criterion Validity Analysis Results of SPAI-SF
We performed Spearman correlation analysis to evaluate the 
relationship between YIAT-SF and SPAI-SF scores, as the to-
tal scores of both scales did not match the normal distribution. 

There was a positive significant correlation between YIBT-KF 
and SPAI-SF scores (r=0.57, p<0.001). This correlation is at a 
high level according to Cohen’s classification. 

Reliability Analysis Results of SPAI-SF
In this study, we performed internal consistency analysis, test-re-
test reliability analysis, and item analysis for the reliability anal-
ysis of SPAI-SF.

Internal Consistency Analysis
The Cronbach’s alpha values calculated for all four sub-dimen-
sions of SPAI-SF are shown in Table 3. The Cronbach’s alpha 
values calculated for the whole SPAI-SF is 0.85. According to the 
sub-dimensions, Cronbach’s alpha values are 0.58 for compulsive 
behavior, 0.68 for impaired functionality, 0.74 for withdrawal, 
and 0.73 for tolerance. Although there are different opinions 
about Cronbach’s alpha value, the general acceptance is that this 
value is 0.70 and above (Kılıç, 2016).

Test-Retest Reliability
The first test total scale score average of 109 students was 
22.2±5.8, and the average of retest total scale score was 22.2±4.6. 
According to the result of the Pearson correlation analysis, there 
was a positive significant relationship between the first and retest 
total scores (r=0.68, p<0.001). This correlation was at a high lev-
el according to Cohen’s classification and showed that SPAI-SF 
gave consistent results over time.

Item Analysis Based on Correlations
For the correlation-based item analysis, we calculated corrected 
item-total score correlation coefficients. If this coefficient is neg-
ative or <0.20 and the Cronbach’s alpha coefficient is increased 
when the item is excluded from the scale, it is accepted as a deter-

Table 4.
Item Analysis Results of SPAI-SF Based on Correlations (n=578)

Scale items

Scale point averages 
when the item is 

deleted

Scale variance 
when the item is 

deleted

Corrected 
item-total score 

correlation

Cronbach alpha value 
when the item is 

subtracted
1. Compulsive behavior

Item 1 (n=575) 19.75 31.07 0.51 0.84

Item 2 (n=578) 20.06 33.12 0.36 0.85

Item 3 (n=571) 19.59 29.57 0.63 0.83

2. Functional impairment

Item 4 (n=578) 19.73 30.03 0.57 0.84

Item 5 (n=574) 19.73 29.92 0.56 0.84

Item 6 (n=581) 19.53 30.44 0.52 0.84

3. Withdrawal

Item 7 (n=576) 19.65 29.30 0.60 0.84

Item 8 (n=576) 19.73 29.87 0.58 0.84

4. Tolerance

Item 9 (n=576) 19.75 30.11 0.59 0.84

Item 10 (n=578) 19.92 30.35 0.62 0.83

Total n=578, item number=10, Cronbach’s alpha=0.85, X̄±SD=21.94±6.07

SPAI-SF: Smartphone Addiction Inventory-Short Form
X̄±SD: Mean±Standard Deviation

Table 3.
Cronbach’s Alpha Values Calculated for SPAI-SF and all its 
Sub-Dimensions (n=578)

Scale and sub-dimensions Cronbach’s alpha value
SPAI-SF 0.85

Compulsive behavior  
(items 1, 2, and 3) 0.59

Functional impairment  
(items 4, 5, and 6) 0.68

Withdrawal (items 7 and 8) 0.74

Tolerance (items 9 and 10) 0.73

SPAI-SF: Smartphone Addiction Inventory-Short Form
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minant to remove the relevant item from the scale (Terzi, 2017). 
The item analysis results of SPAI-SF based on correlation are 
shown in Table 4. In the item analyses, the results of the sec-
ond item were different from other items. When the item was 
deleted, the mean scale scores were similar in nine items of SPAI-
SF, whereas the average increased slightly in the second item. 
Although the corrected item-total score correlation coefficient 
calculated for any item of SPAI-SF was not below 0.20, the cor-
relation coefficient for the second item was lower than the other 
items (r=0.35). When the item was removed, the Cronbach’s al-
pha value was lower than the Cronbach’s alpha value of the scale 
in all items, whereas the Cronbach’s alpha value was minimally 
higher than the total value when the second item was removed 
(α=0.85).

Therefore, we decided to keep this item in the scale, as the 
item-total score correlation coefficient calculated for the second 
item was not below 0.20, and there was a minimal difference in 
the Cronbach’s alpha value of the scale when it was removed 
from the scale (α=0.85). Item analysis results based on the cor-
relations performed for SPAI-SF show that the scale is a reliable 
measurement tool (Table 4).

The Spearman correlation coefficients calculated for each item in 
the scale with the item analysis method based on correlations ranged 
from 0.47 to 0.70, and there was a positive significant relationship 
between each item and the total score (p<0.001). This relationship 
was mostly at a high level according to Cohen’s classification.

Discussion

For a scale to give objective results, it must be standardized, that 
is, it must have validity and reliability features (Ercan & Kan, 
2004). Therefore, in this study, we conducted validity and reliabil-
ity analyses to evaluate whether the Turkish form of SPAI-SF was 
a standard measurement tool.

Validity is the extent to which a measurement tool can measure 
the feature it aims to measure and the degree to which it can be 
measured without mixing it with other features (Seçer, 2018). In 
this study, we analyzed language validity, surface validity, con-
struct validity, and criterion validity to evaluate the validity of 
SPAI-SF.

In language validity and surface validity, the translation process 
started after obtaining the necessary permissions for the Turkish 
adaptation of SPAI-SF. The translations of the scale were done 
with the support of experts. In terms of understandability, it was 
presented to students for evaluation, and necessary modifications 
were made. Thus, the problems that could develop later in the 
scale were noticed and corrected in time. After these steps, it was 
decided that the scale’s language and surface validity were pro-
vided and that SPAI-SF was applicable.

Construct validity is related to the extent to which the feature 
desired to be measured can be accurately measured by the scale 
(Seçer, 2018). In this study, we used the factor analysis method 
to evaluate construct validity. Factor analysis is a multivariate 
statistical method that aims to find factors or sub-dimensions by 
bringing together multiple related variables (Büyüköztürk, 2007). 
According to the results of CFA, the original four sub-dimension-
al structure of SPAI-SF was verified by showing perfect harmony. 

The factor load values of nine of the 10 items of SPAI-SF were 
≥0.55. Although the second item of SPAI-SF has a lower value 
than the factor load values of other items, it is critical to question 
“the duration of using a smartphone and the money spent on it” 
in measuring smartphone addiction. In addition, this item was 
kept in the analysis due to the low number of items in the scale 
(Hoşgör et al., 2017; Özdemir, 2018).

In criterion validity, the researcher collects additional evidence 
about the scale by comparing the scale with a scale that has 
previously been proven to be valid and reliable (Seçer, 2018). As 
internet addiction is similar to smartphone addiction in many 
aspects, we applied the YIAT-SF, which was validated in Turk-
ish with SPAI-SF (Akaltun & Ayaydın, 2019). According to the 
data obtained, we correlated the scores of the two scales and 
found a significant positive correlation between the two scales 
(r=0.57, p<0.001). This correlation was high according to Cohen’s 
classification (Cohen, 1988). To verify the criterion validity, the 
significant correlation value must be above 0.30 (Şencan, 2005). 
Therefore, the criterion validity of SPAI-SF was verified.

Reliability implies that the test applied does not differ signifi-
cantly during applications and is consistent, that is, the fact that 
the test has the least errors shows its reliability. As the reliability 
of the test increases, the risk of error decreases (Seçer, 2018). In 
this study, we performed internal consistency analysis, test-retest 
reliability, and item analysis to evaluate reliability.

Cronbach’s alpha reliability coefficient is widely used to mea-
sure psychological characteristics (Kılıç, 2016). The Cronbach’s 
alpha reliability coefficient is the reliability value that makes 
mathematical calculations over variances (Ercan & Kan, 2004). 
If the answers given to the scale are in the form of dichotomous 
or ordinal scoring such as true or false, it is appropriate to use 
the Cronbach’s alpha reliability coefficient (Kılıç, 2016). As the 
answers of SPAI-SF are in the form of sequential scoring, we used 
the Cronbach’s alpha reliability coefficient in the internal consis-
tency analysis of the scale in this study. The total Cronbach’s al-
pha reliability coefficient of SPAI-SF was 0.85. Cronbach’s alpha 
coefficient values of the four sub-dimensions ranged between 0.59 
and 0.74. The lowest Cronbach’s alpha value belonged to compul-
sive behavior, and the highest Cronbach alpha value belonged to 
the withdrawal sub-dimension. In the original SPAI-SF, this value 
for the total scale was 0.84 ( Lin et al., 2017). Although there are 
different opinions regarding Cronbach’s alpha value, the general 
acceptance is that this value is acceptable if it is between 0.60 
≤α< 0.80 and highly reliable if it is between 0.80≤α<1.00 (Kılıç, 
2016; Altuntaş & Baykal, 2010). In line with these results, the 
SPAI-SF sum and Cronbach’s alpha coefficient value calculated 
for the sub-dimensions show that the scale was quite reliable.

We conducted a test-retest reliability analysis to test the ability of 
SPAI-SF to provide consistent results over time. In the test-retest 
reliability analysis of SPAI-SF, we reached 109 students who were 
included in the same sample with the same data collection form 
2 weeks after data collection, as suggested in the literature. The 
high correlation values obtained in test-retest reliability shows 
that test-retest reliability is ensured (Seçer, 2018). This correla-
tion was statistically significant and high according to Cohen’s 
classification (Cohen, 1988). These results were the first to show 
that SPAI-SF is a consistent measurement tool against time. 
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To evaluate the items of SPAI-SF, we calculated the scores the 
participants got from the scale and performed item analysis 
based on correlations. There was no reverse item on the scale. 
The cut-off point in the original scale was 24 (Lin et al., 2017). 
For the correlation-based item analysis, we calculated correct-
ed item-total score correlation coefficients. If the corrected 
item-total score correlation coefficient for the items in the scale 
is negative or less than 0.20 and the Cronbach alpha coefficient 
is increased when the item is removed from the scale, it is ac-
cepted as determinant for the removal of the related item (Ter-
zi, 2017). In the whole item analysis of SPAI-SF, the results of 
the second item were different from other items. When the item 
was deleted, the mean scale scores were similar in the nine items 
of SPAI-SF, whereas the average increased slightly in the sec-
ond item. Although the corrected item-total score correlation 
coefficient calculated for any item of SPAI-SF was not below 
0.20, the correlation coefficient in the second item was lower 
than the other items (r=0.357). When the item was removed, the 
Cronbach’s alpha value was lower than the Cronbach’s alpha 
values of all the items, whereas the Cronbach’s alpha value was 
minimally higher than the total value when the second item was 
removed (α=0.85). Therefore, we decided to keep this item in the 
scale, as the item-total score correlation coefficient calculated 
for the second item was not below 0.20, and there was a minimal 
difference in the Cronbach’s alpha value of the scale when it 
was removed from the scale (α=0.85). The item analysis results 
based on correlation for SPAI-SF showed that the scale was a 
reliable measurement tool.

Strengths
Both these scales are useful to determine the level of smartphone 
use among adolescents and determine whether this increasingly 
widespread behavior has turned into addiction, to reveal the sit-
uation, and to take precautions.

Limitations and Directions/Suggestions for Future Research
The fact that the scale items of absenteeism and refusal to at-
tend school were blank more than the acceptable limit during the 
study caused data loss. Despite the evaluation of surface validity 
(understandability) and the settings we made, during the data 
collection, some students responded, “My sleep quality decreased 
but my sleep time did not.” Regarding the fifth question of the 
scale, “My sleep quality and total sleep time decreased because I 
made it a habit of using a smartphone,” it will be useful to write 
“and/or” instead of “and” in this question when the scale is used 
in future studies.

We were unable to include the data collection form on a standard 
scale that would function as a gold test to measure smartphone 
addiction. Hence, we could not determine the cut-off point of our 
sample and used the cut-off point of the original scale. For re-
searchers who will adapt a cut-off point of the scale in future 
studies, this may be worth considering.

SPAI-SF is a valid and reliable measurement tool that can be 
used to measure the smartphone addiction status of Turkish high 
school students, and there is a significant correlation between 
SPAI-SF and internet addiction among students. In addition, the 
scale has a single-factor structure.
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Appendix Table 1.
Smartphone Addiction Inventory-Short Form (SPAI-SF)

SPAI‐SF

Factor 1- Compulsive behavior

1. Although using smartphone has impacted my interpersonal relationships negatively, the amount of time I spend on the internet 
remains unchanged.

2. I use the smartphone for a longer period and spend more money than I intended.

3. I try to spend less time on smartphone, but the efforts are in vain.

Factor 2- Functional impairment

4. I feel aches and soreness in the back or eye discomfort because of excessive smartphone use.

5. I make it a habit to use the smartphone, and my sleep quality and total sleep time have decreased.

6. Smartphone use has resulted in certain negative effects on my schoolwork or job performance.

Factor 3- Withdrawal

7. I feel restless and irritable when the smartphone is unavailable.

8. I feel uneasy once I stop using the smartphone for a certain period.

Factor 4- Tolerance

9. I find that I have been hooked on the smartphone longer and longer.

10. I have increased the amount of time using smartphone per week in the recent 3 months.

SPAI-SF: Smartphone Addiction Inventory-Short Form


