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Abstract. The definition of Problematic Smartphone Use (PSU) as an 

addictive behavior remains a topic of ongoing discussion. Although 

several studies have classified PSU as addictive behavior, it has not yet 

been formally recognized as a diagnosis in the DSM-5. To date, there is 

no PSU scale that specifically measures smartphone use from a 

behavioral perspective. This preliminary study aims to examine the 

relevance of the behavioral dimensions of mobile phone use proposed by 

Hooper and Zhou (2007) in the context of smartphone use. This study 

employs a qualitative approach using the Exploratory Factor Analysis 

(EFA) method. This research participant were 218 young adults aged 18-

25 as they are prone to PSU. The results indicate a reduction from the 

initial six dimensions to three dimensions. Future research should 

perform Confirmatory Factor Analysis (CFA), as well as reliability and 

validity assessments, to ensure the model's accuracy.  
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1 Introduction 

Ever since the discovery of smartphones, the smartphone and its consequences have 

been widely researched. This is proven by the vast literature studying the effects of 

smartphone usage on human life aspects (Xu & Long, 2020; Ross, 2020 ; Harris et al., 

2020; Hidalgo-Fuentes, 2022; Sullivan & George, 2023;). While the utilization of 

smartphones can bring benefits to humans (Xu & Long, 2020; Ross, 2020), others said 

that smartphones bring more disadvantages (Harris et al., 2020; Hidalgo-Fuentes, 

2022). There is a growing concern that excessive use of smartphones can cause 

addiction. This compulsive smartphone usage pattern was then termed Problematic 

Smartphone Use. Even though this topic has garnered interest from researchers, its 

classification as an addiction behavior is still being debated (Busch & McCarthy, 2021). 

 

Although numerous scholars have defined PSU as a behavioral addiction (Panova & 

Carbonell, 2018; Yu & Sussman, 2020; Loleska & Pop-Jordanova, 2021), there hasn’t 

been a diagnosis for PSU in the Diagnostic and Statistical Manual of Mental Disorder-

5 (DSM-5-TR) (American Psychologist Association, 2022). Thus, the question, “Is  
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Problematic Smartphone Use an addiction?” has yet to be answered. Furthermore, this 

question has been lingering for a while, even before the emergence of smartphones. 

The excessive use of mobile phones, predecessor of smartphones, was also signaled as 

an addictive behavior (Hooper & Zhou, 2007). To shed some light on this matter, 

Hooper and Zhou (2007) conducted a study to classify mobile phone usage behavior 

according to its underlying motivation. The study involved 184 first-year information 

system students and revealed six dimensions, namely addictive, compulsive, 

dependent, habitual, voluntary, and mandatory (Hooper & Zhou, 2007). Those 

dimensions were established by categorizing behavior based on motivation, as 

motivation serves as the underlying factor driving behavior (Hooper & Zhou, 2007; 

Bandhu et al., 2024). 

Hooper and Zhou (2007) defined the dimensions as such; (a) addictive behavior refers 

to the usage of a mobile phone to a certain state that it has become the primary focus of 

a person to the exclusion of other activities or has started to negatively impact the 

individual’s life; (b) compulsive behavior is defined as the inability to restrain mobile 

phone usage; (c) dependent behavior indicates the attachments an individual shows to 

mobile phone; (d) habitual behavior refers to the usage of the mobile phone as an 

automatic or unconsciously performed activities; (e) voluntary behavior is a deliberate 

use of mobile phone influenced by specific motivations also associated with positive 

outcomes; and (f) mandatory behavior is usage of mobile phone as an activity that needs 

to be done or followed.  

Until now, most of the scales to measure problematic smartphone use are based on the 

adaptation of an already existing addiction scales. Whereas the best way to measure the 
behavior is by considering the context, function, and motivation for using a smartphone 

(Harris et al., 2020). This statement is consistent with the research conducted by Ellis 

et al. (2019), which compared a range of smartphone usage and 'addiction' scales 

alongside smartphone usage data obtained from Apple's Screen Time application. In 

the research, Ellis et al. (2019) stated that the majority of self-reported smartphone 

assessments demonstrated low accuracy in predicting objective smartphone behaviors, 

thus behavioral measurement should be conducted using objective data. However, 

measurement method using objective data has some limitations. One limitation is that 

researchers cannot obtain smartphone usage data from Android users, as Apple's Screen 

Time feature is exclusively available on iPhones. Meanwhile, previous research 

indicates that the behavior of Android and iPhone users differs (Ellis et al., 2019). 

Moreover, there is a possibility of ethical challenges, such as privacy concerns (Harris 

et al., 2020).  

This scale is being developed as a solution to address the inaccuracies in measuring 

problematic smartphone use, as well as the practical and ethical challenges associated 

with objective data collection methods for smartphone usage. When obtaining objective 

behavior data for research is not possible, this scale can be utilized to assess smartphone 

use based on the types of behaviors shown. Therefore, this study aims to: (a) conduct a 

preliminary study into the relevance of behavioral dimensions of mobile phone use, as 

proposed by Hooper and Zhou (2007). 
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2 Research Method 

Research suggests that young adults are particularly prone to problematic smartphone 

use as they do not feel comfortable living without smartphones. This can be explained 

by the younger generation’s reliance on smartphones since they have been exposed to 

technology at a younger age (Busch & McCarthy, 2021). A cross-sectional study 

conducted by Csibi et al. (2021) showed that the 20-34 age groups reported the highest 

risk for smartphone-related addictive behavior. Other research found that the 16-25 age 

group and 26-35 age group exhibit problematic smartphone use risk (Kwon et al., 2017; 

de-Sola et al., 2017 as cited in Csibi et al., 2021). Therefore, this research will employ 

a cross-sectional quantitative method with a sample consisting of young adults aged 

18–25 years.  

The measurement instrument used in this study is a scale originally developed by 

Hooper and Zhou (2007) to measure behavior types of mobile phone users. This scale 

consists of six dimensions and 30 items, with Cronbach's alpha coefficients ranging 

from 0.525 to 0.842. Prior to data collection, the scale is translated into Bahasa 

Indonesia, and each item underwent content validity testing. Minor adjustments are 

necessary since the original scale developed by Hooper and Zhou was designed to 

measure mobile phone usage behavior, whereas mobile phones and smartphones differ 

in features and functionalities (Harris et al., 2020).  

Data collection was conducted using Google Forms, and the questionnaire was 

distributed to individuals aged 18-25. The sampling technique is  purposive sampling, 

as researchers set specified criteria for the sample. After collecting the data, the analysis 

was performed using Microsoft Excel, IBM Statistical Package for the Social Sciences 

23.0 (SPSS), and Jeffrey's Amazing Statistics Program (JASP). The method chosen to 

perform analysis was Exploratory Factor Analysis (EFA) method. Since the previous 

study was conducted in 2007 and there is a difference in the object being measured 

(from mobile phones to smartphones), there is a possibility of changes in the 

dimensions from the original study by Hooper and Zhou. Therefore, EFA was preferred 

because it is focused on assessing new measurements (Nájera et al., 2023). Analysis 

then was continued with Confirmatory Factor Analysis (CFA), but this paper will only 

discuss EFA results since it’s a preliminary study. 

3 Result 

As many as 218 respondents’ answers were extracted from Google Forms to Microsoft 

Excel for data cleaning. Before conducting EFA, the outlier data were identified using 

the Mahalanobis Distance method, and multivariate normality was tested using 

Shapiro-Wilk test. Four outlier data were then deleted, thus resulting in 214 data 

eligible for analysis. The Shapiro-Wilk test indicated a violation of normality with p < 

.05, suggesting that the data were not normally distributed. Kaiser-Meyer-Olkin test 

and Bartlett’s Test of Sphericity were used to determine whether data is adequate for 

EFA. The KMO value was 0.836, and Bartlett’s test of sphericity was significant (p < 

.05), confirming the suitability of the data for factor analysis. 
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Shapiro-Wilk 

Table 1. Test of normality 

 Statistic df Sig. 

H1 ,905 214 ,000 

H2 ,874 214 ,000 

H3 ,864 214 ,000 

H4 ,914 214 ,000 

H5 ,894 214 ,000 

H6 ,909 214 ,000 

D1 ,828 214 ,000 

D2 ,864 214 ,000 

D3 ,880 214 ,000 

D4 ,908 214 ,000 

D5 ,879 214 ,000 

M1 ,799 214 ,000 

M2 ,894 214 ,000 

M3 ,788 214 ,000 

M4 ,791 214 ,000 

M5 ,867 214 ,000 

A1 ,907 214 ,000 

A2 ,904 214 ,000 

A3 ,871 214 ,000 

A4 ,892 214 ,000 

C1 ,909 214 ,000 

C2 ,884 214 ,000 

C3 ,910 214 ,000 

C4 ,895 214 ,000 

V1 ,883 214 ,000 

V2 ,814 214 ,000 

V3 ,916 214 ,000 

V4 ,864 214 ,000 

V5 ,766 214 ,000 

V6 ,843 214 ,000 

Table 2. Kaiser-Meyer-Olkin Test Tabel . Bartlett's Te3 t s

Χ² df p 

1286.83 153.00 < .00

6 
 

0 
 

1 
 

MSA 

0.838  
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Since the data is not normally distributed, the extraction method used was Principal 

Axis Factoring (Sürücü et al., 2024). In deciding several factors to retain, the most 

frequently used method is Kaiser Criterion or Eigenvalue > 1. However, this method is 

considered less effective for determining the number of factors because it tends to 

overestimate (Lee, 2020; Sürücü et al., 2024). Hence, this research employs parallel 

analysis for factor retention, which was further supported by the scree plot. Based on 

the parallel analysis and the scree plot, the study identified three factors underlying the 

construct of smartphone usage behavior. Items with factor loading greater than 0.4 were 

maintained because factor loadings ranging from 0.3 to 0.4 are considered to be 

sufficient for the interpretation of structure (Hair et al., 2022). Items with cross loading 

are also removed, resulting in 18 items that adequately represent the construct.    

Table 4. Factor Loadings 

  Factor 1 Factor 2 Factor 3 Cronbach’s Alpha 

H4  0.732        0.820  

C3  0.699          

C1  0.629          

H1  0.612          

A4  0.564          

A3  0.541          

H5  0.502          

A1  0.502          

D3     0.844     0.820  

D2     0.735       

D1     0.663       

D4     0.660       

H2     0.449       

V5        0.757  0.769  

M

4 
       0.694    

M

1 
       0.589    

M

3 
       0.579    

V2        0.541    

Note.  Applied rotation method is promax. 

These new factors demonstrated validity, with discriminant values between factors 

remaining below 0.7 and the Cronbach’s alpha value reached 0.835, indicating 

reliability. The model demonstrated an acceptable fit based on RMSEA (0.05), and TLI 

(0.927) while SRMR (0.038), and CFI (0.952) indicated a good fit. 
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Table 5. Factor Correlations Matrix 

  Factor 1 Factor 2 Factor 3 

Factor 1  1.000  0.460  -0.021  

Factor 2  0.460  1.000  0.426  

Factor 3  -0.021  0.426  1.000  

Table 6. Fit Indices 

RMSE

A 
 

SRM

R 
TLI CFI  

0.050    0.038  
0.92

7 

0.95

2 
   

4 Discussion 

The final model of this scale consisted of three factors and 18 items. Renaming the 

factors needs to be done since there have been changes from the previous six 

dimensions into the remaining three dimensions. The first factor is made of eight items, 

indicating addictive, compulsive, and habitual behavior. This factor is named 

Smartphone Fixation because it reflects a strong desire or urge to use a smartphone 

excessively and compulsively, to the point that it negatively impacts the individual’s 

life. An individual who scores high in this dimension may indicate an unhealthy 

attachment to their smartphone. Authors don’t use the term ‘addiction’ as labeling a 

behavior as an addiction needs to be done in caution, thus, the term ‘fixation’ is used. 

According to the Oxford Learner’s Dictionary, fixation means a strong interest in 

something that is not natural.  

The second factor consists of five items which are uniform as they all pertain to 

dependency. This factor reflects the negative emotions shown by an individual when 

they don’t have their phone nearby, thus named Emotional Dependency. It’s important 

to note that while a person can show dependency on his or her smartphone, it’s not 

necessarily an addiction because dependence is not a requirement for addiction (Köpetz 

et al., 2013). Nowadays, technological development makes human life more practical. 

There are tools and applications in smartphones, such as cameras, calculators, and 

digital payment, that make life more convenient. Such ‘all in one’ nature in 

smartphones turns people to rely on their devices to perform daily tasks.  

The third factor is based on voluntary and mandatory behavior in using smartphones. 

The behavior is mostly rooted in social motivation such as the intention to communicate 

with others and may also derive from the sense of safety offered by smartphones. In 
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this digital era, having a smartphone is considered a necessity. As stated before, using 

smartphones can increase practicality in daily life. Not only that, smartphones also help 

people communicate more effortlessly without concern about distance and time. 

Therefore, this third factor is named Smartphone as Necessity. According to Hooper 

and Zhou (2007), voluntary and mandatory behavior usually produce a positive impact 

on human life, namely strengthening social bonds. However, there is a possibility that 

voluntary or mandatory behavior could evolve into smartphone fixation. If the 

voluntary or mandatory behavior is carried out regularly, these behaviors may turn into 

habits which lead to smartphone fixation.  

In the previous research, Hooper and Zhou (2007) classified the six behavioral 

dimensions into two groups, which are behavior that is acceptable as a reason to use 

mobile phones and those that do not. Groups of behavior that were classified as 

acceptable were voluntary, mandatory, and dependent. Whereas groups of behavior that 

were considered unacceptable were habitual, addictive, and compulsive. In this recent 

study, items belonging to habitual, addictive, and compulsive states merged into one 

dimension with the same thing happening to voluntary and mandatory items. 

Interestingly, dependent behavior didn’t undergo such drastic transformation and is still 

established as its own dimension. The three aforementioned behaviors merged possibly 

because recent research has found that habit and compulsivity are associated with the 

formation of addictive behavior (Grant et al., 2010; Sjoerds et al., 2014; Solly et al., 

2025). Voluntary and mandatory behavior are combined because the two have 

overlapping motives.   

Voluntary smartphone use is driven by personal will, whereas mandatory use is 
imposed by external requirements. This pattern aligns with the continuum between 

intrinsic and extrinsic motivation, as suggested by Deci et al. (1991) (Bandhu et al., 

2024). According to intrinsic motivation theory, individuals engage in certain behaviors 

or activities because they find them engaging or fulfilling. In contrast, extrinsic 

motivation suggests that individuals participate in behaviors due to potential external 

incentives or obligations. This unique pattern observed in voluntary and mandatory 

behavior blurs the distinction between the two, potentially leading them to emerge as a 

single dimension.  

The dependent dimension didn’t show significant changes possibly because this 

dimension has already been well established theoretically. Also as stated earlier, and 

by Hooper and Zhou in the previous research, dependent behavior is different from 

addictive behavior and not a requirement for addictive behavior. Moreover, there are 

underlying differences between voluntary and mandatory behavior with dependent 

behavior as dependency is more likely to relate to emotional attachment rather than 

intrinsic or extrinsic motives (Gritti et al., 2023). 

Table 7. Mobile Phone Usage Behavior Scale after EFA 

Factors After EFA No Items Item’s Dimension as

Proposed by Hooper

and Zhou (2007) 
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Smartphone Fixation 1. I often start to use my smartphone, even 

though I might be uncertain about my 

 Habitual 

2. I usually ignore the harmful 

consequences of spending too much time 

talking on the phone instead of attending 

to people around me 

intention to use it 

 Compulsive 

 3 I have to use my smartphone even when I 

know I can’t afford it 

. Habitual 

4 I frequently use my smartphone at 

inappropriate times without thinking e.g. 

during lecture 

. Addictive 

5 I don’t seem able to change my smartphone 

usage behavior even though people tell me 

I spend too much time on it 

. Addictive 

6 I feel others would be horrified if they knew 

of my smartphone usage habits 

. Addictive 

7

but I do not have a clear idea why I want to 

use it. 

Sometimes I want to use my smartphone, . Habitual 

Emotional 9 I feel anxious if i forget to take my . Dependent 

Dependency 

10

smartphone with me 

I feel lost when I leave my smartphone at 

home 

. Dependent 

11 When I don’t have my smartphone with me, . Dependent 

12 I feel anxious or nervous on days when i 

I feel incomplete 

. Dependent 

13

can’t use my smartphone 

Using my smartphone is something I do 

without thinking 

. Habitual 

Smartphone as 14 It is more efficient to use smartphone as . Voluntary 

Necessity 

15 I have a smartphone so that my friends can 

keep in touch with me 

opposed to other communication devices 

. Mandatory 

16 My parents wanted me to have a 

smartphone so they can keep in touch with 

me 

. Mandatory 

17 I have a smartphone to use in case of 

emergency 

. Mandatory 

18 Having a smartphone makes me feel safe 

while I am walking alone at night 

. Voluntary 

5 Conclusion and direction for future research 

This research found that the six dimensions of mobile phone usage behavior proposed 

by Hooper and Zhou (2007) have changed over time into three dimensions. EFA results 

showed that addictive, habitual, and compulsive behavior integrate into the first factor 
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named smartphone fixation. Dependent behavior didn’t show significant change but 

was renamed as emotional dependency since items in the factor reflected emotional 

attachment to smartphones. Voluntary and mandatory behavior merge into factor three, 

later named smartphone as necessity. Future research needs to conduct Confirmatory 

Factor Analysis into the newly found dimensions to evaluate whether the data aligns 

with the hypothesized measurement model, as established by this research. Moreover, 

conducting validity and reliability tests is essential to ensure the accuracy of the model. 

Disclosure of Interest The authors have no competing interests to declare that are relevant to the 

content of this article.  
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