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Abstract

This study sought evidence of the validity of the Smartphone Addiction Scale-Short Version for a Brazilian sample of
718 individuals, amongst university students (n = 387, Magez 22.1 years) and adults (n = 331, M__= 35.2 years), who

age

completed a sociodemographic questionnaire and the scale. The transcultural adaptation was carried out using specific
protocols as recommended by expert’s committees. The factorial structure was evaluated by three methods: Confirmatory
Factor Analysis, Principal Component Analysis, and Network Analysis. The adjustment parameters were not adequate
and Principal Component Analysis explained 39.2% of the variance. The scale showed good reliability (« = 0.81) and a
39.4% prevalence of problematic phone use. The Network Analysis indicated that the correlations between the items
were similar in the two populations. This is an unpublished study evaluating the usage pattern of smartphones in a
sample of the adult population from all Brazilian states.

Keywords: Addiction medicine; Adults; Internet; Smartphone; Students.

Resumo

Este estudo buscou evidéncias de validade da Smartphone Addiction Scale-Short Version para uma amostra brasileira
de 718 individuos, entre universitarios (n = 387, Midade = 22,1 anos) e adultos (n = 331, Midade = 35,2 anos), que
preencheram um questiondrio sociodemografico e uma escala. Realizou-se a adaptacdo transcultural com protocolos
especificos respondidos por juizes. A estrutura fatorial foi avaliada por trés métodos: Anélise Fatorial Confirmatdria,
Anélise de Componentes Principais e Analise de Rede. Os pardmetros de ajustes ndo foram adequados e a Analise de
Componentes Principais explicou 39,2% da varidncia. A escala mostrou boa confiabilidade (a = 0,81) e prevaléncia de
39,4% de uso problematico de smartphone. A Anélise de Rede indicou que as correlagbes entre os itens foram parecidas
nas duas populacées. Este é um estudo inédito, avaliando o padrdo de uso de smartphones em uma amostra da populacdo
adulta de todos os estados brasileiros.

Palavras-chave: Medicina do vicio; Adulto, Internet; Smartphone; Estudantes.

Recent technological advances have resulted in the widespread use of smartphones in many cultures,
and their increasingly complex functions have led to a new form of social interaction (Ictech, 2019). The
most recent data from the Brazilian Internet Management Committee indicated that the internet use from
mobile devices surpassed computers in 2017 and forty-nine percent of Brazilians reported having accessed
the internet in the previous three months only by using their smartphones (Comité Gestor da Internet do
Brasil, 2018). In another report, 85% of individuals aged 9-17 years had access to the internet, with 44%
using only their smartphones according to Brazilian Internet Steering Committee (2018). Besides, Brazil is
ranked fourth globally on the total number of handsets, with more than 231 million smartphones according
to Fundacao Getulio Vargas (2019).

Regardless of the amount of time connected to the internet, the World Wide Web Foundation
ranked Brazil third place, in which Brazilian people spent more than nine hours daily online (World Wide
Web Foundation, 2019). On this report, the population also spent more than 3.3 hours per day connected
to social networks, only behind the Philippines. Concerning adolescents, Brazil ranks second in time of
internet connection outside of school hours (3.1 hours per day), and almost 30% of the students spend
more than six hours a day connected, according to the Organization for Economic Co-operation and
Development (2017).

This high frequency of smartphone use led to studies on its impacts on physical and mental health.
There has been strong evidence that overuse of smartphones is associated with various emotional problems,
such as anxiety (Elhai, Levine, & Hall, 2018), depression (Elhai, Yang, Fang, Bai, & Hall, 2019), stress (Xu et
al., 2019), sleep disorders (Chung et al., 2018), amongst others. Problematic Smartphone Use (PSU) has
therefore emerged as a new construct in the field of behavioral dependency studies. The PSU is not formally
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considered a psychopathology, according to the Diagnostic and Statistical Manual of Mental Disorders
(DSM-V) (American Psychiatric Association, 2014) and the International Classification of Diseases (ICD-11)
(World Health Organization, 2019).

On the other hand, both systems share symptomatic characteristics of clinically dependent behavior,
including: (i) tolerance (the user spends an increasingly amount of time using their smartphone); (ii) loss of
usage control (the user has difficulty reducing their time of use and of how often they check their device); (i)
excessive concern with hedonic stimulation, disregard over friends and family; (iv) problems in several areas of
life and abstinence syndrome (Lopez-Fernandez, 2017). In many cases, it is common for individuals to worry
excessively about posts on the internet (concern), needing to stay connected with their peers rather than
building relationships with family and friends (disregard). As a result, PSU can lead to problems in different
aspects of life, including family, school, and work (disruption). In the most severe cases, PSU can also lead
to clinical symptoms related to being deprived of use (withdrawal), leading especially to mood and anxiety
changes (Eide, Aarestad, Pallesen, Andreassen, & Bilder, 2018)

The identification of PSU in most cases is performed using screening instruments, which provide data
on the frequency and consequences of the usage pattern in the general population. In Brazil, the Smartphone
Addiction Inventory was the first translated and adapted instrument, but it was designed for university
students only (Khoury et al., 2017). More recently, the Smartphone Addiction Scale-Short Version (SAS-SV)
was adapted for Brazilian university students (Mescollotto, Castro, Pelai, Pertille, & Bigaton, 2019). The SAS-
SV (Kwon, Kim, Cho, & Yang, 2013a) is a reduced version of SAS-Long Version (Kwon et al., 2013b), and
has 33 items. SAS-SV has 10 items and was developed by the same authors as the original version. SAS-SV
has been translated and adapted to the following: German (Haug et al., 2015), Spanish and French (Lopez-
Fernandez, 2017), Turkish (Noyan, Dar¢in, Nurmedov, Yilmaz, & Dilbaz, 2015), Malay (Ching et al., 2015)
and ltalian (De Pasquale, Sciacca, & Hichy, 2017).

To date, there are still no instruments in Brazil assessing PSU in the adult population. The study by
Mescollotto et al. (2019) only evaluated the reliability of the instrument (a = 0.95) in a university population,
without evaluating the factorial structure of the SAS-SV.

The aim of this study was: (i) to obtain evidence of the validity based on internal structure, reliability
and validity of the adaptation of the SAS-SV for a Brazilian population of university students and adult
population; (i) to compare the frequency of addictive symptoms measured by SAS-SV between university
students and adult population. We hypothesized that: (i) the SAS-SV would have an adequate factorial
structure similar to its original version from the confirmatory factor analysis; (i) the frequency of addictive
symptoms would be higher for university students rather than for the adult population.

Method
Participants

The sample was comprised of 718 individuals, part were university students (n = 387, M, =221,
SD =5.07) and another one were adults from the general Brazilian population (n = 331, M, =352,5D =
12.8) from all regions of Brazil. Participants completed a sociodemographic questionnaire and the SAS-SV.
The survey was performed using the SurveyMonkey® platform, in which a link to the study was available
through social networks and messaging applications during the time period of two weeks. The questionnaire
could be answered only once, and all participants had to be resident in Brazil (detected automatically by the
internet protocol address of the devices used).
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Instruments

To characterize the sample, we used a sociodemographic questionnaire comprised of five general
guestions for all participants (gender, age, marital status, from which region of Brazil the survey was answered,
whether they were attending university). The participants who were university students also answered four
specific questions (current semester, type of university, course, and area of knowledge), and the adults
answered one specific question (level of education). The SAS-SV has 10 items answered on a six-point scale
ranging from 1 = strongly disagree to 6 = strongly agree. The total scale score, therefore, ranges from 10 to
60 points. The original version of SAS-SV showed high internal consistency (« = 0.91).

The prevalence of PSU was estimated using the cut-off point proposed by Kwon et al., (2013a), with
31 points for men and 33 points for women. Additionally, we assessed six different symptoms by using
SAS-SV, as proposed by Lopez-Fernandez (2017): loss of control (items 1 and 8), disruption (items 2 and 10),
disregard (items 3 and 7), withdrawal (items 4 and 5), preoccupation (item 6) and tolerance (item 9). Each
item has a score of 1 to 6, and the presence of the symptoms was considered when the scores’ average
of the grouped items was equal to or greater than 4 points. For the symptoms that were evaluated with
only a single question, the item should have a score equal to or higher than 4 to be considered as present.
According to Lopez-Fernandez (2017), this procedure was based on the symptoms of substance use disorders
and disorders related to pathological gambling, as stated by the Diagnostic and Statistical Manual of Mental
Disorders.

Procedures
Translation and adaptation of the SAS-SV

Initially, all items of the instrument were translated from English into Portuguese by two bilingual
translators, one of them a native English speaker with a background in Psychology (PhD) and the other with
a qualification on languages (Portuguese-English). Any disagreements were settled by consensus.

Evaluation of the SAS-SV items by an Experts Committee

In the second stage, we developed an initial version of the Portuguese scale and submitted it to five
experts in the field, who evaluated the semantic, conceptual, linguistic and cultural equivalence of the SAS-
SV. The experts used a scoring table adapted from the study by Balbinotti, Benetti, and Terra (2007). All the
items were evaluated for two characteristics: clarity of language and practical/clinical relevance. Regarding
the first, they assigned a grade ranging from 1 (very unclear) to 5 (very clear). The same value was assigned
to the second characteristic, with a score ranging from 1 (not relevant) to 5 (very relevant).

Assessment by the target population

Operational equivalence and validity of the items were analysed by using three focus groups conducted
with both university students (n = 15) and individuals from the general adult population (n = 8). At this stage
these participants responding to the instrument and discussed about possible changes to some words and/or
phrases that might be better suited to the Brazilian population. The functionality of data collection through
the platform and possible technical problems to complete the questionnaire were also assessed. Some syntax
and database access errors were fixed. These data were not included in the final sample.
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Back translation

This adapted version was translated into English by two translators, and a synthesis of the translations
(carried out by the researchers) was sent to the authors of the original scale. There were disagreements in only
two items of the scale, which were discussed amongst the researchers and the two experts. The translation
into Portuguese was explained to the authors of the original version, who agreed to keep the items in the
way they had been translated.

Data analysis
Sociodemographic data

The sociodemographic data, with continuous variables, was analysed through a one-way analysis
of variance (ANOVA), and the homogeneity of the variances was evaluated by the Levene Test. When
significance was detected, the Scheffé test was performed a posteriori to identify specific differences among
the groups. Regarding the nominal variables, they were analysed using the Chi-square Test (x?) or Fischer’s
Exact Test. To assess the effect size, we used Cramer’s V for the nominal variables, and Eta squared (n2) for
the continuous variables (Cruz, Scatena, Andrade, & De Micheli, 2018).

Confirmatory Factor Analysis

The adequacy of the sample for the factor analyses was performed by using the Kaiser-Meyer-Olkin
method (KMO = 0.858) and the Bartlett's Sphericity Test (p < 0.001). The initial adjustment of the model
was performed on Confirmatory Factor Analysis, using as a solution the weighted averages of least squares
method as one factor, such as in the original version of the instrument (Kwon et al., 2013a). The following
adjustment indices were considered: the Comparative Fit Index (CFl > 0.95), the Tukey-Lewis Index (TLI >
0.95), and the Root Mean Square Error of Approximation (RMSEA < 0.08).

Principal Component Analysis

Because the CFA did not indicate good adequacy in the Brazilian version, we conducted an exploratory
analysis using Principal Component Analysis method with oblique rotation and one-factor solution. Only
items with a factor weight above 0.30 were considered, according to the methodology recommended by
other authors (Giuliani, 2017). We adopted this factorial solution according to the previous study to validate
the SAS-SV (Lopez-Fernandez, 2017).

Network Analysis

The psychometric properties of the instrument were also analysed using the NA, which combines graphic
models with association algorithms that evaluate the strength of the correlations between items. Besides,
the Network Analysis analysis also assesses the degree of connectivity (betweenness centrality), the proximity
between all variables in the network (closeness centrality) and the frequency of connections each node has
from the number of possible connections (degree centrality) (Machado, Vissoci, & Epskamp, 2015). These
data allowed to identify those items which had a greater weight in the network, comparing them with the
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symptoms evaluated by each item. The Gaussian graph method was used, with the procedure of estimation
of partial correlations gLASSO (graphical least absolute shrinkage and selection operator) as proposed by some
authors (Friedman, Hastie, & Tibshirani, 2008). Correlations between items were obtained from a matrix,
considering different effect sizes (< 0.1 = small; > 0.1 to < 0.5 = moderate; > 0.5 = large). The final model
was composed of a finite range of parameters, which came from the data of residual extended Bayesian
information criteria (Chen & Chen, 2008). Three measures of centrality were considered in this study: (1)
Betweenness: to identify the connection strength between two items; (2) Closeness: to identify the proximity
between two items in the network; and (3) Degree: to identify the number of links each node has based on
the all possible connections.

Ethical aspects

The study was conducted following the principles of the Declaration of Helsinki and the Brazilian
National Health Council (Resolutions CNS 466/12, CNS 510/16) and was approved by the Research Ethics
Committee of the Institution (CAAE 75837417.1.0000.5481; n°® 2.326.766). The original authors approved
the cross-cultural translation and adaptation tool of the SAS-SV (Kwon et al., 2013a).

Results

Table 1 shows the mean SAS-SV scores of the participants according to sociodemographic data. The
highest scores were detected amongst male participants, single, from the Northern region of Brazil, and
those university students. In the adult population, those with a higher level of education presented lower
scores of PSU. In all analyses, we found a low effect that suggests significant observed differences may be
due to high sample size.

Table 1
Sociodemographic characteristics and scores of all participants who completed the SAS-SV (N = 7180029)
SAS - Short Version

Variables N % v, 55} P, 7
Sex ** 0.00
Male 262 36.50 31.6 9.1
Female 456 63.50 29.7 9.2
Marital status il 0.03
Single 535 74.50 31.9 8.7
Married 183 25.50 27.9 9.9
Brazilian Region 0.8 0.00
South 40 5.60 29.9 10.1
Southeast 540 75.20 31.0 9.1
North 5 0.70 33.4 9.2
Northeast 54 7.50 30.2 8.6
Midwest 79 11.00 30.7 9.8
Characteristic of population il 0.01
University Students 387 53.90 32.0 8.6
Adults 331 46.10 29.7 9.6
Adult education level *x 0.02
Elementary 4.0 1.20 32.0 5.9
High School 88 26.60 32.2 10.2
University, MSc, PhD 239 72.20 28.7 9.3

Note: **p < 0.01; ***p < 0.001. n2: Effect size calculated by using Eta Squared Test.
M: Mean; SD: Standard Deviation; MSc: Master of Science; p: significance level; PhD: Doctoral Degree.
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Prevalence of Problematic Smartphone Use

The total amount of participants with Prevalence of Problematic Smartphone Use was 39.4%
(n = 283). When the prevalence was analysed by gender, there was no significant difference (y> = 0.45, p =
0.49, Cramer's V test = 0.02) found in the proportion of women (n = 184, 40.4%) and men (n = 99; 37.7%)
with problematic smartphone use. On the other hand, a statistically significant difference (y> = 4.25, p =
0.04, Cramer’s V test = 0.08) was observed in the prevalence of PSU when comparing the adult population
(35.3%) to university students (42.9%,).

Table 2 shows the frequency of symptoms when comparing the adult population to university
students in the total sample and only among those who presented PSU. In the overall sample, university
students had a higher frequency of symptoms than adults, but only in three of them there was a significant
effect. When comparing only those with PSU, the frequency of symptoms between the two samples was
quite similar, and only the withdrawal’s symptom had a significantly higher frequency in adults compared
to the students.

Table 2
Frequency of symptoms amongst adults and students in the total sample (N = 718) and only from those with problematic smartphone use
(N = 283) based on SAS-SV Brazilian version

Total Sample
Symptoms Adults Students Total
N % N % N % Test p Effect size

Total of sample 331 100 387 100 718 100
Loss of control 102 30.8 167 43.2 269 37.4 =116 i 0.12
Disruption 76 23.0 122 31.5 198 27.5 ¥’ =6.55 ** 0.09
Disregard 52 15.7 70 18.1 122 16.9 »=0.71 0,39 0.03
Withdrawal 105 31.7 105 27.1 210 29.2 =182 0,17 0.05
Preoccupation 94 28.4 132 34.1 226 31.4 ¥ =270 0,10 0.06
Tolerance 246 74.3 335 86.6 581 80.9 ¥=173 i 0.15

Sample with PSU
Symptoms Adults Students Total

N % N % N % Test P Effect size

Total of sample 117 100 166 100 283 100
Loss of control 83 70.9 129 77.7 212 74.9 =167 0.19 0.07
Disruption 62 53.0 101 60.8 163 57.6 ¥ =173 0.18 0.08
Disregard 43 36.8 57 34.3 100 35.3 ¥ =0.17 0.67 0.02
Withdrawal 74 63.2 86 51.8 160 56.5 ¥’ =3.66 * 0.11
Preoccupation 69 59.0 99 59.6 168 59.3 ¥*=0.01 0.91 0.00
Tolerance 116 99.1 163 98.2 279 98.6 ¥ =044 0.50 0.04

Note: *p < 0.05, **p < 0.01, ***p < 0.001. The symptom was considered present if the mean of the scores from each dimension was greater than 4.00,
as follows: Loss of control (Q1, Q8); Disruption (Q2, Q10); Disregard (Q3, Q7); Withdrawal (Q4, Q5); Preoccupation (the raw score of Q6); Tolerance (the
raw score of Q9). Effect size was calculated by using Cramer’s VV Test according to a df = 1.

N: Participants; Test: Chi Squared Test; p: significance level; PSU: Problematic Smartphone Use.

Item analysis and reliability
Considering the 10 items of the SAS-SV, the fit parameters of the unifactorial model from the confirmatory

factor analysis; were inadequate (CFl = 0.806; TLI = 0.751; RMSEA = 0.124). For this reason, an exploratory
analysis was performed using the PCA method (Table 3). With this method, the average item score varied
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Table 3
Scores, factor loadings and reliability of the scores for each question of the Smartphone Addiction Scale-Short Version

Smartphone Addiction Scale-Short Version

Questions M SD Factor loading Corrected item total correlation Cronbach’s a if item deleted
Q1 3.34 1.52 0.630 0.512 0.804
Q2 3.30 1.53 0.664 0.544 0.801
Q3 2.73 1.60 0.340 0.260 0.830
Q4 2.92 1.50 0.598 0.485 0.807
Q5 2.96 1.45 0.684 0.568 0.799
Q6 2.69 1.44 0.735 0.626 0.792
Q7 2.55 1.38 0.555 0.440 0.811
Q8 3.20 1.56 0.686 0.570 0.798
Q9 4.56 1.40 0.672 0.554 0.800
Q10 2.66 1.51 0.610 0.492 0.807

Eigenvalue 3.920

Variance (%) 39.20

Note: The extract method was performed by using Principal Component Analysis, with Kaiser normalization. A cutoff of 0.30 was used for inclusion.
Bartlett's Test of Sphericity: p < 0.001; KMO overall: 0.858. The overall Cronbach’s & of the SAS-Short version was 0.819.
M: Man; SD: Standard Deviation.

from 2.55 (question 7) to 4.56 (question 9), and all items were maintained in SAS-SV because they presented
a factorial load higher than 0.30. Also, all items on the scale presented good internal consistency, and overall
scale reliability was high (a = 0.819).

Network analysis indicated the correlation between the all items of SAS-SV items between university
students (Figure 1A) and adults (Figure 1B). All items (nodes) showed positive correlations (green edges), which
indicates that the increase in the score of one item led to an increase in the scores of other items. The
strength of correlations amongst students (Figure 1A) was higher between items 1 and 2 (r = 0.43); 4
and 5 (r = 0.42) as well as 5 and 6 (r = 0.38). Regarding the adults (Figure 1B), it was detected strongest
correlations between items 1 and 2 (r=0.52); 4 and 5 (r=0.43), as well as 9 and 10 (r = 0.29). Concerning
centrality measurements (Figure 1C), item 6 was one of the most important in both groups, since it had
higher levels of connectivity and proximity to other items and showed a more central location in the
system. Amongst adults, item 9 stood out in the two measures of centralities. On the other hand, item 3
had the lowest influence on the system with a lower correlation strength with the other items and was the
most isolated one.

The color of the items (nodes) was based on the criteria proposed by Lopez-Fernandez (2017). The
withdrawal symptoms (items 4 and 5) were the ones that presented the strongest correlations with each other,
butitems 1-8 (r,, .. = 0.04. 7, .. = 0.05; loss of control); 3-7 (4., = 0.00; 1,y .. = 0.05; diisregard); and 2-10

(r =0.03;r

students adults

= 0.12; disruption) showed poor correlations. Regarding the proximity of items, only the
connection between items 4-5 showed strong proximity to each other. Items 2-10 presented some proximity,
and the other symptoms were very scattered in the network. As described above, item 6 (preoccupation) was
the one that most connected with the other symptoms in both groups: university students (betweenness =
2.25) and adults (betweenness = 1.53).

The final version of the SAS-SV with all the items translated into Brazilian Portuguese is presented in
Table 4. The instrument is under public domain and can be used freely, complying with its original version
(Kwon et al., 2013a).
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Figure 1. Association network for SAS-SV 10 items amongst students (Figure 1A), adults (Figure 1B) and three centrality measures (Figure 1C).

Note: Each line represents the zero-order correlation between two variables, and the thickness signifies magnitude. The green color represents a positive
correlation. Those nodes (variables) with stronger inter associations appear in the center of the network. The colors of the nodes represent the symptoms:
Red node: Disruption; Yellow node: Loss of control; Green node: Disregard; Light blue: Withdrawal; Blue (indigo): Preoccupation; Violet: Tolerance.
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Table 4
Smartphone Addiction Scale - Short Version (SAS-SV) adapted to Brazilian population

INSTRUCOES: Por favor, assinale qual das afirmacdes abaixo de uma escala de 1 (discordo totalmente) a 6 (concordo totalmente) se aplica ao
seu uso de celular.

Discordo . Discordo um Concordo um Concordo
Itens Discordo Concordo
totalmente pouco pouco totalmente
1. Deixo de fazer tarefas ou trabalhos planejados
A 1 2 3 4 5 6
devido ao uso do celular.
2. Tenho dificuldade para me concentrar na aula,
nas licdes de casa ou no trabalho devido ao uso 1 2 3 4 5 6
do celular.
3. Sinto dor nos punhos ou pescoco enquanto uso 1 7 3 4 5 6
o celular.
4. Nao ha nada mais dificil do que ficar sem meu 1 2 3 4 5 6
celular.
5. Eu fico impaciente e irritado quando estou sem 1 2 3 4 5 6
meu celular.
6. Fico pensando no meu celular mesmo quando 1 5 3 4 5 6

nao o estou usando.

7. Eu nunca vou deixar de usar meu celular, mesmo
se este uso cause problemas ou efeitos negativos 1 2 3 4 5 6
na minha vida.

8. Tenho que checar constantemente meu celular
para nao perder as publicacdes nas redes sociais

(WhatsApp, Twitter, Facebook, Instagram, por 1 2 3 4 5 6

exemplo).
9. Uso meu celular por mais tempo que pretendia. 1 2 3 4 5 6
10. As pessoas a minha volta me dizem que uso

: 1 2 3 4 5 6

excessivamente o celular.

Source: Copyright ©Kwon et al. 2013a.
Discussion

The main goal of this study was to translate and adapt the SAS-SV and to evaluate its validity in a
population of Brazilian university students and adults. To our knowledge, this is the first study in the literature
evaluating the psychometric properties of the SAS-SV through network analysis. The scale maintained the
semantic, idiomatic and conceptual equivalences of the original version. Initially, confirmatory factor analysis
was performed, similarly to the SAS-SV validation for Italian (De Pasquale et al., 2017) population. However,
the CFA did not show goof fit indexes (CFl = 0.80; Standardized Root Mean Square Residual (SRMR) = 0.06). In
the study by De Pasquale et al. (2017), the authors found better fit indicators (CFI = 0.92, SRMR = 0.06).

A PCA exploratory analysis method with a one-dimensional solution was therefore used, in a similar
way to other SAS-SV adaptation studies (Lopez-Fernandez, 2017; Noyan et al., 2015; Sfendla et al., 2018).
This procedure showed good validity and adequacy of the instrument in the Brazilian version and explained
39.2% of the variance. This finding was lower than other versions, such Arabic (42.4%, Sfendla et al., 2018),
Spanish and Belgian (respectively 49.0% and 54.0%; Lopez-Fernandez, 2017). The reliability level of scale in
the present study was a = 0.819, indicating good internal consistency (Streiner, 2003). Good levels of reliability
were also obtained in the original version (e = 0.91, Kwon et al., 2013a), Spanish and Belgian (« = 0.88 and
a = 0.90, respectively; Lopez-Fernandez, 2017), Arabic (a = 0.87; Sfendla et al., 2018), Turkish (a = 0.88;
Noyan et al., 2015), German (o = 0.85; Haug et al., 2015) and Italian (a = 0.79; De Pasquale et al., 2017).

The NA analysis showed a strong positive correlation between all the items in the scale, particularly
items 1-2 and 4-5, with high levels of correlation. Regarding centrality items, 6 and 9 were the most
relevant on the network; however, the symptoms proposed for the 10 items, as done by Lopez-Fernandez
(2017) were only partially confirmed in this analysis. ltems 4 - “There is nothing more difficult than being
without my cell phone” and 5 - " | get impatient and angry when | do not have my phone" (withdrawal)
showed a strong correlation with each other, but items 1-8 (loss of control) and 3-7 (disregard) presented
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poor correlations amongst themselves, as well as being quite separated in the network. It should be noted
that the original version of the SAS-SV does not evaluate the six symptoms since this was proposed later by
Lopez-Fernandez (2017), and subsequently evaluated by other authors (Sfendla et al., 2018).

Regarding the SAS-SV scores, those participants male, single, and university participants had higher
scores (p < 0.001), but in all analyses, we detected a small effect size. The total prevalence of PSU was
39.4%, and in university students, this rate was 42.9%. This finding is higher than that which has been
found in another study conducted in Brazil (33.1%; Mescollotto et al., 2019) and in Swiss and South-Korea,
with teenagers (21.6%; Haug et al., 2015; and 16.8%: Kwon et al., 2013a, respectively). Regarding the
adult population (35.3%), the findings were also higher than those observed in Spanish and Belgian adults
(21.5% and 12.3%, respectively; Lopez-Fernandez et al., 2017). When the frequency of symptoms among
individuals with PSU was evaluated, most of the sample showed symptoms of tolerance (98.6%). In this
case, similar data was found in Moroccan (93.6%; Sfendla et al., 2018) and Spanish samples (93.9%;
Lopez-Fernandez, 2017).

The present study has some limitations that must be considered. A concurrent validity analysis of the
SAS-SV was not performed due to the lack of another instrument validated in Brazil for the adult population
until de period of the data collection. Test-retest analyses were also not performed. The main strength of this
study was the adaptation and validation of the instrument for two populations, as well as the large sample
size. The network analysis was also a major point in this work, although a few psychometric studies still
use this statistical procedure. This type of analysis ensures better technical information because it estimates
associations after multivariate control of all items in the system. Network analysis ensures that the remaining
links in the system are the most stable.

The SAS-SV presented reliable semantic equivalence and factor structure for both university students
and adults. This instrument is a suitable tool to detect the pattern of smartphone use for the populations
studied. The prevalence of PSU was higher than the ones reported in other studies found in the literature,
which corroborates the high frequency of use of digital media in Brazil found in international reports.
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