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Abstract  

The excessive use of smartphones has raised concerns about their impact on psychological and social well-being. This study developed and validated 
the Smartphone Addiction Scale (EAS - IC) in Peruvian adolescents. Three dimensions were examined: Smartphone Hobby, Frustration 
Tolerance, Interpersonal Relationships and Social Perception. A total of 1012 adolescents aged 13 to 17 years were included. Analyses showed 
that all items met homogeneity and validity criteria. Confirmatory Factor Analysis (CFA) indicated good fit for the original model and for 
gender groups. However, no overall factor was found, suggesting that the dimensions are independent. The alpha and omega coefficients showed 
good reliability for all dimensions and sex groups. The scale provides a valid and reliable tool to measure smartphone addiction in Peruvian 
adolescents, with direct scores and established percentiles. It highlights the importance of addressing this problem in the Peruvian context and 
adapting measurement tools to better understand its psychological and social implications. This study contributes to the development of instruments 
adapted to specific cultural contexts, addressing the need to better explore and understand smartphone addiction, especially among adolescents, a 
population vulnerable to its effects.  
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INTRODUCTION 

Today, technological innovations have introduced a range of devices that seek to meet people's everyday needs 
in an increasingly efficient and rapid manner. Among these advances, smartphones, known as smartphones, 
have experienced exponential growth in both their technological development and global demand over the last 
two decades. According to data from Teleco (2012), the number of cell phone users in the world has increased 
significantly from 0.7 billion in 2000 to 6.3 billion during the third quarter of 2012, with China being the country 
with the largest number of users in that period. 

However, this rapid increase in smartphone use has not only generated benefits for society, but has also raised 
concerns regarding its possible negative effects on the psychological and social well-being of individuals. 
According to a 2017 report by the Interactive Advertising Bureau (IAB) on device consumption in Mexico, 
81% of users constantly use their smartphones to access the internet, which disrupts their daily routine, whether 
at home or away from home. In addition, 47% of those surveyed said they could not leave home without their 
device, which shows a strong dependence on these devices. A data that is valuable to mention is that when 
exploring which is the most used device to browse social networks is the cell phone with 95.8% of adolescents 
mentioning this (Frutos and Andrade, 2024). This percentage could be explained by the fact that within the 
mobile device there are intelligent services or apps that provide access to the Internet at any time; additionally, 
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it was found that the accessibility of adolescents to electronic devices and applications increases with increasing 
age (Borrego et al., 2024). 

The excessive use of smartphones not only interrupts daily routines, but also impacts teaching and learning 
processes, as well as family dynamics and social interaction (Macías, 2008). This problem also significantly 
affects the adolescent and young population in cities such as Lima and Arequipa in Peru. According to 
Fundación MAPFRE (2016), 56% of young Peruvians use their smartphones to connect to the internet, and 
excessive use has been associated with problems such as hyperactivity, depression and difficulty concentrating 
on a task. Among the main problems associated with the pathological use of cell phones are phubbing, which 
is understood as the act of ignoring the other person when using a cell phone, and nomophobia, referred to as 
experiencing nervousness, anxiety or discomfort when deprived of a cell phone; At the same time, the increase 
in nomophobia and related disorders affect the psycho-affective development of adolescents, added to the fact 
that artificial intelligence and new technologies currently make it necessary to use smartphones and other 
devices in various activities, so it is vital to know how not to generate dependence on them (Chambi & Sucari, 
2017; Cortés & Herrera-Aliaga, 2022). At the same time, there is evidence indicating that there is a link between 
dependence and addiction to the phone in young people, and that women show greater dependence and 
addiction to smartphones; it was also found that there is a condition manifesting itself through anxiety, 
depression, stress, sleep disorders (Aldana-Zavala et. Al 2021); Romero et al. (2019) indicates that time of use 
is a predictor of smartphone addiction, also age which conditions self-esteem, finding that if students have high 
self-esteem they will not present problems of smartphone addiction. 

However, the rapid evolution of communications has generated a shortage in the development of measurement 
instruments adapted to the diverse cultures and realities of each region. This poses a major challenge in terms 
of psychological measurement, as tools designed in one cultural context may not be applicable in another. 
Therefore, it is crucial to carefully develop or adapt new instruments that are relevant to each specific context 
(Richaud, 2008). 

In this sense, there is a need for tools that allow psychology professionals to identify early and accurately any 
alterations in people's well-being related to smartphone abuse. A prominent initiative in this area is the creation 
of the Smartphone Dependence and Addiction Scale (EDAS) in Spain in 2016, in response to the significant 
increase in smartphone use in that country (La información, 2017). Likewise, Sánchez-Villena et al. (2021) 
conducted an analysis of the 40-item Smartphone Dependence and Addiction Scale (EDAS), finding that the 
scale presented optimal fit indices CFI = .93; RMSEA = .07 for the unidimensional version with 23 items, this 
research worked with a mean age of 28.48 years; this same EDAS scale, was reviewed at psychometric level by 
Garcia-Domingo (2020) also in young people and adults, the NNFI = 0.974, CFI = 0.976, RMSEA = 0.056. 
showing good model fit, however, they proposed an abbreviated version.  However, it is important to note that 
so far instruments related to unconventional addictions associated with technology have been developed, which 
highlights the need to continue exploring this topic, in addition to the fact that no instrument is presented for 
the group of schoolchildren who are in one of the most critical ages of human development, 13 to 17 years, 
which are the final part of secondary education. Given the relevance of this problem, it is necessary to have 
instruments adapted to the Peruvian context to address this problem effectively. In addition, due to the growth 
of the northern area of Lima at the urban level added to its commercial activity and the presence of numerous 
educational institutions, companies and a growing consumer population, which has changed the dynamics of 
life of its inhabitants (Municipalidad Distrital de Los Olivos, 2019). 

METHOD 

Research Design 

The design of this research was non-experimental, since the study variable was not manipulated or subjected 
to experimentation. Likewise, it is instrumental since, as Montero and León (2007) point out, for Alarcón (1991) 
it is psychometric research. 
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Participants  

The sample of this research consisted of 1012 adolescents of both genders, whose ages ranged from 13 to 17 
years old and who met the exclusion and inclusion criteria. The following inclusion criteria were used: Students 
from public secondary education institutions from 3rd to 5th grade of secondary school. 

Table 1 Sample distribution 

  Feature  Frequencies of Total 

Sex 
Female 545 53.9 

Male 467 46.1 

Grade of studies 

First grade 384 37.9 

Second grade 258 25.5 

Third grade 370 36.6 

Instrument 

Smartphone Addiction Scale (EAS - IC) developed by Villanueva (2018) of an individual and collective nature, 
aimed at adolescents aged 13 to 17 years, with three dimensions: Smartphone Hobby; Frustration Tolerance; 
Interpersonal Relationships and Social Perception, which are based on Griffiths' biopsychosocial addiction 
model. 

Procedure  

Permissions were requested from the educational institutions, then the data collection was done in person for 
the final sample in the selected public educational institutions, so we worked with printed questionnaires, where 
the first part consisted of informed consent along with sociodemographic data for free participation, finally, 
the measurement instrument was applied and analyzed, upon reaching the desired sample, all the information 
was collected in an Excel data, for subsequent coding. 

Data Analysis 

Data analysis was performed using RStudio 4.1.2 statistical software. For the analysis of the items, the standard 
deviation, mean, skewness and kurtosis were taken into account, taking as reference the values of ±1.5 (Pérez 
and Medrano, 2010), for homogeneity index they should be values >0.30 to be acceptable (Rutkowsi & Svetina, 
2013) and for communalities, they should present values >0.40 (Ferrando and Anguiano-Carrasco, 2010). To 
examine the evidence of validity based on the internal structure of the test, a confirmatory factor analysis (CFA) 
was executed, with the WLSMV estimator suggested for ordinal or categorical data and due to the absence of 
multivariate normality; the fit indices were taken into account: RMSEA = < .08, CFI = > .95, TLI = > .90, X2 
/gl < 3 these indices allow us to see the viability of the model (Hooper et al., 2008). Reliability was estimated 
through the alpha (Cronbach, 1951) and omega (McDonald, 1999) coefficients, considering magnitudes > .80 
as acceptable (Oviedo & Campo, 2005).  

RESULTS 

Table 2 Item metrics analysis 

D item Media DE IHC 

If the element is 
discarded 

h2 

Polycorrelations 

α ω item P2 P4 P6 P8 P16 P22 

AFS 

P2 2.01 1.02 0.63 0.90 0.90 0.54 P2 -           

P4 1.75 0.98 0.78 0.88 0.88 0.73 P4 0.74 -         

P6 1.87 1.04 0.78 0.88 0.88 0.83 P6 0.64 0.81 -       

P8 1.83 0.98 0.79 0.88 0.88 0.76 P8 0.68 0.78 0.78 -     
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P16 1.89 0.99 0.74 0.88 0.89 0.76 P16 0.62 0.73 0.74 0.84 -   

P22 1.92 1.05 0.69 0.89 0.89 0.54 P22 0.57 0.72 0.77 0.70 0.67 - 

TFRU 

item  Media DE IHC α ω h2 item P7 P9 P14 P17 P21 P23 

P7 1.78 1.05 0.79 0.83 0.83 0.99 P7 -           

P9 1.77 1.05 0.80 0.83 0.83 0.99 P9 0.99 -         

P14 1.75 0.95 0.66 0.86 0.86 0.55 P14 0.66 0.66 -       

P17 1.63 0.92 0.63 0.86 0.87 0.57 P17 0.61 0.62 0.67 -     

P21 1.83 1.05 0.59 0.87 0.87 0.48 P21 0.58 0.59 0.61 0.64 -   

P23 1.79 1.06 0.60 0.87 0.87 0.40 P23 0.66 0.66 0.58 0.58 0.54 - 

RINTE 

item  Media DE IHC α ω h2 item P1 P3 P10 P12 P13 P24 

P1 1.95 1.12 0.68 0.89 0.89 0.55 P1 -           

P3 1.86 1.04 0.67 0.89 0.89 0.99 P3 0.57 -         

P10 1.99 1.23 0.76 0.87 0.87 0.75 P10 0.65 0.67 -       

P12 1.68 1.00 0.69 0.88 0.89 0.88 P12 0.76 0.62 0.64 -     

P13 1.93 1.12 0.81 0.87 0.87 0.76 P13 0.64 0.77 0.82 0.68 -   

P24 1.61 1.10 0.73 0.88 0.88 0.64 P24 0.68 0.63 0.82 0.69 0.81 - 

PERCP 

item  Media DE IHC α ω h2 item P5 P11 P15 P18 P19 P20 

P5 1.77 1.01 0.65 0.87 0.87 0.57 P5 -           

P11 1.93 1.09 0.67 0.86 0.87 0.65 P11 0.71 -         

P15 2.07 1.12 0.74 0.85 0.86 0.70 P15 0.63 0.62 -       

P18 2.17 1.14 0.74 0.85 0.86 0.71 P18 0.62 0.67 0.74 -     

P19 1.94 1.04 0.73 0.86 0.86 0.74 P19 0.69 0.66 0.78 0.69 -   

P20 2.44 1.19 0.63 0.87 0.87 0.51 P20 0.57 0.60 0.65 0.70 0.60 - 

Note: AFS=Smartphone fondness; TFRU= Frustration tolerance; RINTE= Interpersonal relationships; PERCP= Social perception; 
D=Dimensions, IHC= Index of homogeneity. 

The metric analysis of each dimension with their respective items was performed, finding that the standard 
deviation, the skewness coefficient, the kurtosis coefficient, the correlation of the item - corrected test and the 
communality, all the items presented optimal values, meeting the following criteria the skewness and kurtosis, 
having as reference the values of ±1.5 (Pérez and Medrano,2010), all the items presented homogeneity values 
higher than >0.30 (Rutkowsi & Svetina, 2013) and for communalities, they must present values >0.40, only 
item 23 was in the minimum allowed limit (Ferrando and Anguiano-Carrasco, 2010). At the same time, the 
correlations between items show an intensity that does not exceed 0.90 when evaluated by dimension 
(Tabachnick and Fidell, 2001). This indicates that the items of the Smartphone Addiction Scale (EAS - IC) have 
an optimal performance. 

Table 3 Confirmatory factor analysis 

Models X²/gl IFC TLI SRMR RMSEA PNFI 

Model 1 2.72 0.98 0.97 0.04 0.04 0.86 

Model 2 1.67 0.98 0.98 0.05 0.04 0.85 

Model 3 2.25 0.98 0.98 0.04 0.03 0.80 

Bifactor Model 3 
indexes 

PUC 0.783 ECV 0.256 ωH 0.389 

H 0.841 FD 0.996     

Model 1= First-order CFA; Model 2= First-order CFA by gender; Model 3: Bifactor 
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Table 3, shows the confirmatory factor analysis of models 1 and 2, which was performed with the WLSMV estimator, 
in all cases the fit indices were optimal (Escobedo et al., 2016; Ruiz et al., 2010; Hooper et al., 2008), this indicates 
that the proposed model works correctly for the general sample and for the female and male sample. Model 3, 
evaluates the existence of a general factor, with traditional indices optimal indices are found for model 3, however, 
with specific indices for a bifactor model PUC= 0.783; ECV= 0.256; ωH= 0.389; H=0.841 and FD=0.996 not 
meeting all the criteria (PUC > 0.70; ECV > 0.70; ωHg > 0.70; H > 0.80 and FD>0.90 proposed by Rodriguez et 
al., 2016; Gorsuch, 1983; Hancock & Mueller, 2001) indicating that there is insufficient evidence for the existence 
of a general factor. 

Table 4 Factor loadings of the proposed models 

       Model 1 Model 2 Model 3 

D Item β   Sex Item β Sex D Item β FG Item β D Item β 

AFS 

P2 0.64 

Female 

AFS 

P2 0.62 

Male 

AFS 

P2 0.65 

FG 

P2 
-

0.18 

AFS 

P2 0.69 

P4 0.84 P4 0.85 P4 0.83 P4 0.10 P4 0.82 

P6 0.83 P6 0.82 P6 0.84 P6 0.09 P6 0.82 

P8 0.85 P8 0.85 P8 0.85 P8 0.12 P8 0.84 

P16 0.80 P16 0.82 P16 0.77 P16 0.11 P16 0.78 

P22 0.73 P22 0.70 P22 0.76 P22 0.11 P22 0.72 

TFRU 

P7 0.88 

TFRU 

P7 0.88 

TFRU 

P7 0.86 P7 
-

0.01 

TFRU 

P7 0.88 

P9 0.89 P9 0.89 P9 0.86 P9 
-

0.01 
P9 0.88 

P14 0.70 P14 0.72 P14 0.69 P14 0.04 P14 0.70 

P17 0.66 P17 0.68 P17 0.64 P17 
-

0.04 
P17 0.66 

P21 0.63 P21 0.66 P21 0.57 P21 0.03 P21 0.62 

P23 0.64 P23 0.68 P23 0.61 P23 
-

0.02 
P23 0.64 

RINTE 

P1 0.72 

RINTE 

P1 0.73 

RINTE 

P1 0.72 P1 0.58 

RINTE 

P1 0.42 

P3 0.74 P3 0.78 P3 0.68 P3 0.63 P3 0.35 

P10 0.80 P10 0.78 P10 0.83 P10 0.62 P10 0.54 

P12 0.74 P12 0.75 P12 0.73 P12 0.60 P12 0.41 

P13 0.85 P13 0.86 P13 0.85 P13 0.65 P13 0.57 

P24 0.77 P24 0.76 P24 0.76 P24 0.56 P24 0.56 

PERCP 

P5 0.72 

PERCP 

P5 0.74 

PERCP 

P5 0.71 P5 0.49 

PERCP 

P5 0.50 

P11 0.73 P11 0.73 P11 0.73 P11 0.47 P11 0.54 

P15 0.78 P15 0.79 P15 0.78 P15 0.45 P15 0.67 

P18 0.78 P18 0.80 P18 0.76 P18 0.46 P18 0.65 

P19 0.78 P19 0.78 P19 0.77 P19 0.45 P19 0.65 

P20 0.68 P20 0.70 P20 0.66 P20 0.45 P20 0.51 

Note: AFS= smartphone fondness; TFRU= frustration tolerance; RINTE= interpersonal relationships; PERCP= social perception; 
D=Dimensions; β= factor loadings; FG= general factor. 

At the same time in Table 4, Figure 1, 2 and 3 the factor loadings and path diagrams are presented and in all 
cases the loadings exceed 0.40 which indicates that they contribute to the measured construct (Kaiser,1974; 
Guerra and Pace, 2017). 
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Figure 1 Model 1 of the Smartphone Addiction Scale (EAS - IC) 

 

Figure 2 Model 2 of the Smartphone Addiction Scale (EAS - IC)-Female Sex. 

 

Figure 3 Model 2 of the Smartphone Addiction Scale (EAS - IC)-Male Sex. 
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Figure 3 Model 2 Bifactor of the Smartphone Addiction Scale (EAS - IC). 

Table 5 Reliability indexes 

Group Dimension α ω AVE 

General sample 

AFS 0.90 0.90 0.61 

TFRU 0.87 0.88 0.55 

RINTE 0.90 0.90 0.60 

PERCP 0.88 0.88 0.56 

Female 

AFS 0.90 0.90 0.61 

TFRU 0.89 0.89 0.58 

RINTE 0.90 0.90 0.61 

PERCP 0.89 0.89 0.57 

Male 

AFS 0.90 0.91 0.62 

TFRU 0.86 0.86 0.52 

RINTE 0.89 0.90 0.59 

PERCP 0.87 0.88 0.54 

Note: AFS= smartphone fondness; TFRU= frustration tolerance; RINTE= interpersonal relationships; PERCP= social perception; 
α=Alpha; Ω= Omega. 

Table 5 shows the alpha and omega coefficient for the original model with the general sample and the sample 
for female and male sex had acceptable values (Kiliç, 2016 and Viladrich et al., 2017), this implies that there is 
evidence to mention that the Smartphone Addiction Scale (EAS - IC) presents precision of the measures 
obtained (Campo-Arias & Oviedo, 2008; Katz, 2006). The average variance extracted (AVE) is also presented, 
and in all the domains the scores are higher than .50, which indicates an adequate convergence of the items in 
all the dimensions. This summary information is evidence of adequate convergent and discriminant validity of 
the dimensions (Fornell & Larcker, 1981; Hair et al., 2014). 
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Table 6 Equivalence between percentiles and direct scores 

Standard scores (SP) 
Smartphone hobby 

Tolerance to 
frustration 

Interpersonal 
relationships 

Social perception 

Direct scores (PD) 

1 a 20 6 to less 6 to less 6 to less 6 to less 

21 a 40 7 a 9 7 a 8 7 a 8 7 a 10 

41 a 60 10 a 12 9 a 10 9 a 11 11 a 12 

61 a 80 13 a 15 11 a 15 12 a 15 13 a 15 

81 a 99 16 to more 16 to more 16 to more 16 to more 

Media 11.3 10.6 11 12.3 

Standard deviation 4.97 4.77 5.38 5.23 

Table 6 shows a table of interpretation and equivalence between direct and standard scores which could provide 
a diagnosis, where the standard scores in percentiles are equivalent to 1 to 20 (Very low); 21 to 40 (Low); 41 to 
60 (Average); 61 to 80 (High) and 81 to 99 (Very high). 

DISCUSSION 

This section presents the results obtained in the research, together with the limitations identified and some 
suggestions for future studies. The scale developed has a significant relevance, considering the increasing use 
of smartphones among young people of all ages and the problems associated with the uncontrolled use of these 
devices. The analysis of the items was performed all criteria were met for these to belong to the measurement 
instrument under study (Perez and Medrano,2010; Rutkowsi & Svetina, 2013; Ferrando and Anguiano-
Carrasco, 2010; Tabachnick and Fidell, 2001). Which indicates that the items of the smartphone addiction scale 
(EAS - IC), have an optimal performance, this is an indicator that the factorial solutions of either an AFE or 
AFC will be adequate and will surely present optimal adjustment indexes. Another element to take into account 
is that the EAS - IC proposal considers an extension of 24 items, a smaller number than that used by Basteiro, 
Robles, Juarros and Pedrosa (2013) who consider 36 items in their test on addiction to social networks in a 
similar group, however, in the proposal of Sánchez-Villena (2021) a structure of 23 items was presented for a 
scale that measures the same construct, however, it is aimed at a sample of university students and not at 
schoolchildren. At the same time, it is found that the items are correlated with each other, which denotes the 
assumptions of the framework would be relevant for validity (American Educational Research Association, 
American Psychological Association, & National Council on Measurement in Education. - APA; AERA & 
NCEM, 2014).  

Regarding the confirmatory factor analysis (CFA) it is worth mentioning that this analysis went through 2 
models, with the same structure only that in a second moment the analysis was run dividing the group by 
gender; also for all cases, with the WLSMV estimator, the fit indices were optimal (Escobedo et al., 2016; Ruiz 
et al., 2010; Hooper et al., 2008), this denotes that the relationships between items of the proposed instrument 
and the dimensions fit the construct on which the proposed score interpretations are based; it is also partially 
corroborated that the internal structure of the scale shows items that can function similarly for female and male 
subgroups (APA; AERA and NCEM, 2014). In addition, it can be mentioned that in comparison with the 
works of Sánchez-Villena et al. (2021); García-Domingo (2020) and Basteiros, Robles, Juarros and Pedrosa 
(2013) where the instruments studied by these researchers also show suitable fit indices, such as the EAS - IC 
scale, but the advantage is that the proposal of Cueva (2018) is directed for a specific sample of schoolchildren.  
In the AFC of this scale the dimensions are not significantly related to each other, this is an indicator that there 
is no general factor, from which it follows that each dimension has its own interpretation and that these 
configure indicators of smartphone addiction if they have high scores (Reise, 2012; Rodriguez, Reise, & 
Haviland, 2016a; Rodriguez, Reise, & Haviland, 2016b; Bonifay, Lane, & Reise, 2017; Dueber, 2020), based on 
this it can be stated that it is not feasible to calculate an overall score of the EAS - IC scale, moreover an overall 
reliability index should not be calculated.  
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The alpha and omega coefficient for the original model with the general sample and the sample for the female 
and male sex had acceptable values for all dimensions (Kiliç, 2016 and Viladrich et al., 2017), i.e. this scale 
provides accurate scores of the measures obtained (Campo-Arias & Oviedo, 2008; Katz, 2006).  Globally, it 
can be affirmed that the scale correctly measures the dimensions raised in it according to the cut-off point of 
George and Mallery (2003), who indicates that a scale is reliable from 0.80.  

The present research presents some limitations regarding the lack of information on instruments that measure 
the construct of interest in a sample of schoolchildren; an additional instrument was not considered to calculate 
the evidence of validity with other variables. Cognitive interviews are suggested to evaluate the comprehension 
of the items in the study sample, due to the presence of negations in some items.  

CONCLUSIONS 

The items of the Smartphone Addiction Scale (EAS - IC) have a suitable metric performance, the instrument 
shows evidence of validity based on the internal structure with the initial structure. The dimensions of the scale 
have adequate reliability indices; there is no overall score on this scale, which is why it is not necessary to 
calculate the overall reliability. 
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