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Abstract - This study developed the smartphone addiction scale (SAS) based on theories of internet addiction, substance 
abuse, and smartphone use. We recruited 1195 Taiwanese college students as sample. The analytical results of confirmatory 
analysis indicate SAS had good reliability and validity. We also used Center for Epidemiologic Studies Depression Scale 
(CESD) and Young’s Internet Addiction scale (IAS) as for criterion-related validity. The correlations of SAS-IAS, SAS-CESD 
are .68, and .31, respectively. Hence, the discriminant validity of SAS and internet addiction was also established. 
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I. INTRODUCTION 

 

Smartphone is an indispensable tool of modern life. 

However, overuse of smartphone may cause behavior 

addiction which is similar to substance dependence or 
internet addiction [1].The similarities and differences 

between smartphone addiction and traditional internet 

addiction deserve our attention. Internet addiction has 

been confirmed positively related to depression [1], [2] 

but the relation between smartphone addiction and 

depression remains unstudied. Therefore, this study 

developed the smartphone addiction scale (SAS) to 

investigate the relationship among smartphone 

addiction, depression, and internet addiction. 

 

II. METHOD 
 

A. Sample 

This study recruited 1195 college students in Taiwan. 

Averagely, they used smartphone 6.19 hours a day (SD 

= 4.35) and used 31.40 applications 

(App.)(SD=32.87). The mean age of the participants 

was 20.03 (SD = 1.526). 

 

B. Measures 

B-1. Internet Addiction Scale 

This study employed Young’s8-item Internet 

Addiction scale [3]. 

B-2. Center for Epidemiologic Studies Depression 

Scale (CES-D) 

Currently one of the most widely adopted depression 

scales in the world, theCES-D scale [4] has been 

translated and verified for reliability and validity in a 

number of languages. This study used the 8-item 

Chinese version created by [2], which is a short form 

CES-D containing 8 question items scored on a 

four-point Likert scale. 

B-3. Smartphone Addiction Scale (SAS) 

After reviewing the scale factors and items of previous 
studies, this study developed the smartphone addiction 

scale (SAS) which contains five factors: mood 

modification, salience, overuse, withdraw, and lead to 

harmful consequences. The SAS consist 25 items 

measuring the above-mentioned five factors, as listed 

in Table 1. 

 

In terms of reliability of SAS, the Cronbach’s α of 

whole scale is .91, and the Cronbach’sα of each 

subscale is .80 (mood modification), .69 (salience), .76 

(overuse), .78 (withdraw), and .76 (lead to harmful 

consequences). It shows that subscales and whole scale 

have good internal consistency. In terms of composite 
reliability, all estimated parameters reach significant 

levels (p <.05); individual item reliability is between 

.16 and .66, among a total of 25 items only item6 less 

than the standard .20; the composite reliability of the 

six factors is between .71 and .80.Average variance 

extracted is between .34 and .46. The analytical results 

showed the SAS exhibited good reliability. In terms 

of validity, the result of confirmatory factor analysis of 

SAS shown in Figure 1. The model exhibited good 

model fit (chi-square=2037.06, df=270, p-value=0, 

CFI=0.96, SRMR=0.064, RMSEA=0.075). The 

analytical result showed the SAS exhibited good 
construct validity. 

 

Factor/Items  

Mood modification 

1. I feel connected to others when I use my 

smartphone. 

2. I can get rid of stress when I use my smartphone. 

3. Using smartphone is the most interesting thing in 

life. 

4. When I have bad mood, I use my smartphone to 

adjust. 

5. Instead of going out, I'd rather stay at home 
playing smartphones. 

Salience 

6. I would rather lose my wallet and do not want to 

lose my smartphone. 

7. No matter Where I go, I take my smartphone. 

8. When I sleep, my smartphone is always at arm’s 
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Factor/Items  

length. 

9. My smartphone is a very important part of my 
life. 

10. Even if anxious to go to the toilet, I still 

remember to bring my smart phone. 

Overuse 

11. I found myself using my smartphone for longer 

than originally expected. 

12. I will continue to use my smartphone to check 

the dynamics of social sites without missing out on 

any new posts. 

13. I think I should reduce the time using my 

smartphone. 

14. My friends or family have complained about my 

excessive use of my smartphone. 
15. I always pay attention to my smartphone when 

I’m in class or at work. 

Withdraw 

16. If I had not gone to check my smartphone for a 

while, I would feel anxious. 

17. If I had to turn off my smartphone at a meeting, 

dinner, or movie, I would get upset. 

18. When I'm not using my smartphone, I still think 

about using it and the picture. 

19. I used to try to stop myself from checking my 

smartphone. 

20. When my smartphone is out of power and 
cannot be charged, I would feel anxious. 

Lead to harmful consequences 

21. I have received a phone bill beyond my 

expectation. 

22. I have physical symptoms associated with using 

a smartphone (e.g. dizziness, blurred vision, wrist 

and cervical pain). 

23. I use the smart phone to cause the work 

efficiency to drop. 

24. I have a lack of sleep because of using my 

smartphone. 

25. I will interrupt the ongoing social interaction in 
response to the message from my smartphone. 

Table1 

Smartphone Addiction Scale (SAS) 

 

III. RESULTS 

 

To eliminate the influence of measurement error of the 

latent variables, this study used 

structural-equation-modeling (SEM) based 

dis-attenuated correlations instead of traditional 

Pearson correlation.  As shown in Figure 2, the model 

exhibited good model fit (chi-square =1363.95, 

df=186, p-value=0, CFI=0.95, SRMR=0.056, 
RMSEA=0.074).The dis-attenuated correlations of 

SAS-IAS, SAS-CESD, IAS-CESD are .68, .31, and 

.44, respectively based on structural equation modeling 

analysis. The SAS-IAS correlation indicated internet 

addiction and smartphone addiction are correlated but 

distinguishable. The SAS-CESD correlation was 

smaller than IAS-CESD correlation indicated 

smartphone is less harmful than the internet concerning 

the psychological connectedness and well-being. 
 

IV. DISCUSSION 

 

The SAS-IAS correlation is .68, which indicated that 

smartphone addiction and internet addiction are 

correlated but distinguishable. In addition to internet 

connecting, smartphone is so powerful that people can 

use lots of other functions, and people can use 

computer or other mobile device to connect to internet. 

Therefore, smartphone addiction and internet addiction 

are correlated but distinguishable.   

 
The SAS-CESD correlation was smaller than 

IAS-CESD correlation indicated smartphone is less 

harmful than the internet concerning the psychological 

connectedness and well-being. When using 

smartphone, in addition to connecting to internet, 

people also use voice calls or other applications to deal 

with daily life, which makes people participate their 

live more actively, whereas behavior pattern of internet 

addiction is more passive and more possible to relate to 

depression. 
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Fig.1 CFA on Smartphone Addiction Scale 

 

 
Fig.2 The dis-attenuated correlations among SAS, CES-D, & 

IAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 


