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Abstract

Text messaging is the primary form of technology-mediated interpersonal contact and the most carried out activity on cell
phones. Despite its advantages, text messaging is not exempt from risks. The present paper aimed to validate and expand the
psychometric properties of the Self-perception of Text-message Dependency Scale (STDS) in a Brazilian sample of adult
internet users. In this cross-sectional study, we recruited a convenience sample of Brazilian internet users aged 18 and over.
A total of 1,642 (M,,.=38.6, SD=13.5; 73% female) participants completed the STDS, the Mobile Phone Problem Usage
Scale-27 (MPPUS), and the Problematic Internet Use Questionnaire — Short form — 9 questionnaires (PIUQ-SF-9). Multi-
group confirmatory factor analysis showed measurement invariance for gender and age. Internal consistency was high when
accessed by both McDonalds' Omega and Cronbach's alpha. Network Analysis provided insights into the core symptoms of
problematic text messaging. Convergent validity of the STDS was demonstrated by the subscale’s correlation with MPPUS
and PIUQ-SF-9. Due to its expanded psychometric properties and brevity, the STDS can be used in more comprehensive
investigations about other excessive technology-related behaviors, such as problematic smartphone and internet use, allowing

a better understanding of the mechanisms involved in problematic technology use.
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Introduction

Text messaging (TM) has revolutionized human communi-
cation in recent decades and has become the primary form of
technology-mediated interpersonal contact (Statista, 2020).
It has increasingly become integrated into people's daily
lives, work-related communications, interactions between
families, as well as interpersonal and romantic relation-
ships (GWI, 2021). TM is widely available on various
platforms (from instant messaging apps to social networks
and online games), enabling also the sending of voice mes-
sages, images, videos, links, gifs, stickers, and emojis (We
Are Social, 2021), and it is the most carried out activity on
cell phones, especially among young people (GWI, 2021;
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Roberts et al., 2014; Smith & Page, 2015). Communication
via text messaging has also increased in face of the chal-
lenges of the COVID-19 pandemic given the social distanc-
ing measures implemented in many countries (CTIA.org,
2021).

Despite the advantages of TM in communication and
interaction between people, this practice is not exempt from
risks. Problematic Text Messaging (PTM) may be defined
as impaired control over texting, intense emotional reactions
(anxiety, frustration, feelings of rejection) arising from tex-
ting, high importance of messaging in people's social lives,
and negative consequences secondary to this behavior (Liese
etal., 2019; Lu et al., 2014). Studies have linked PTM with
many negative consequences, such as the increased risk of
traffic accidents (resulting both from texting while driving
as well as from distracted walking) (Klauer et al., 2014;
Phuksuksakul et al., 2021; Ropaka et al., 2020), sleep dis-
orders (Ferraro et al., 2015), academic difficulties (Grant
et al., 2019), among others. PTM has also been associated
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with higher levels of depression (Lu et al., 2014; Panova
et al., 2020), anxiety (Lu et al., 2014), emotion dysregula-
tion (Liese et al., 2020) and impulsivity, as well as lower
levels of executive function and self-directedness (Hayashi
& Blessington, 2020; Lu et al., 2014). Several authors state
that PTM is more prevalent in younger individuals (Fer-
raro, 2018; Hayashi & Blessington, 2020), but its specifici-
ties regarding gender differences are not fully established.
From a nosological and taxonomic perspective, research
on PTM is also relevant to increasing the understanding of
problematic smartphone use (PSU) and problematic inter-
net use (PIU), as it deepens the discussion about the poten-
tial mechanisms of these disorders (Montag et al., 2021;
Rozgonjuk et al., 2021; Starcevic et al., 2021).

To date, one of the most frequently used questionnaires
to evaluate PTM is the Self-Reported Scale of Text Message
Dependence (STDS), developed by Igarashi et al. (2008).
It is a brief instrument which assess PTM based on three
dimensions: (i) emotional reaction (ER); (ii) excessive use
(EU); (iii) relationship maintenance (RM). The ER dimen-
sion measures excessive preoccupation with TM while the
EU dimension access self-perception regarding compulsive
TM. Finally, the RM comprises items related to fear of rela-
tionship breakdown in the absence of TM and psychologi-
cal dependence on texting to maintain social relationships.
The STDS demonstrates a robust three-factor structure, good
internal consistency measured by Cronbach’s alpha, and
good construct validity (Igarashi et al., 2008; Liese et al.,
2019; Lu et al., 2011, 2014).

However, to date, no validation study has evaluated the
measurement invariance of the factor structure of the STDS
in different age groups. Furthermore, whether the STDS
demonstrates measurement invariance to gender has only
been verified in the original development of the instrument
in a Japanese sample (Igarashi et al., 2008). As such, gender
invariance has not been investigated in samples from other
cultural backgrounds. Measurement invariance assesses
the psychometric equivalence of a construct across groups,
demonstrating if the scale has similar meanings to different
groups, which allows for meaningful comparisons across
groups (Putnick & Bornstein, 2016). Measurement invari-
ance is considered to be a prerequisite to conducting further
cross-group comparisons, with implications for the analysis
of the internal factor structure of the scale as well as the
correlations of its scores with external variables (Van De
Schoot et al., 2015; Vandenberg & Lance, 2000). In addition,
internal consistency of the STDS has only been assessed
by methods that may not be suitable for psychological con-
structs in which variances of and covariances between items
are not equal. Moreover, convergent validity has not been
evaluated in comparison to any instrument that assesses
problematic smartphone use, and has only been evaluated
once in relation to problematic internet use (Lu et al., 2011).
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Moreover, no study has used network analysis to explore the
distribution of items and their relationship to gender.

Over the recent years, Brazil, like other low- and mid-
dle-income countries, has faced a significant technological
transition. According to the Brazilian Internet Steering Com-
mittee (2020), in less than a decade, the number of Internet
users has nearly doubled in Brazil. This number accounts for
74% of the Brazilian population aged ten and over, which
corresponds to 134 million individuals. Of importance to the
present research, TM is the most used form of communica-
tion (92%) followed by social networks (76%) and voice or
video calls (73%) (Brazilian Internet Steering Committee,
2020). Given the high rate of TM in the Brazilian popula-
tion, PTM may be relatively frequent, but to date, there is no
instrument available to assess PTM in Brazil.

Given that the validation of a measurement instrument is
a continuous process, this paper aimed to further explore the
psychometric properties of the STDS in a sample of adult
Internet users, as well as to adapt the STDS to the Brazil-
ian population. We hypothesized that: (i) the STDS would
exhibit high internal consistency levels; (ii) the three-factor
solution of the STDS proposed in the original version would
be similar for Brazilian adults; (iii) the invariance levels of
the instrument would be equivalent for age and gender; (iv)
the distribution among the instrument' items would be simi-
lar among different groups by using the Network Analysis
approach; (v) the STDS’ subscales would show moderate
correlation with measures of PSU and PIU (convergent
validity).

Methods

This cross-sectional study is part of a multicentric project
in 16 countries whose main objective is to assess the cross-
cultural aspects of Internet and smartphone use. The study
was conducted according to the Declaration of Helsinki
and was approved by the Research Ethics Committee of
the Hospital de Clinicas de Porto Alegre (protocol number
89702318.2.0000.5327).

Cultural Adaptation

The instructions, items, and answers of the English version
of the instrument were forward translated independently by
two groups of 3 bilingual mental health professionals whose
native language was Brazilian Portuguese, which produced 2
Brazilian Portuguese versions. An expert committee exam-
ined both translated versions to assess linguistic and seman-
tic discrepancies, and a synthesized translation version was
developed by consensus. Two back-translations were then
produced independently by two native English speakers, and
these versions were then evaluated to verify how much they
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differed from the original instrument concerning their mean-
ing using a 4-point Likert scale from 1 (much altered) to 4
(not altered). Items were revised based on the insights from
the back-translations and, when necessary, consensually
adjusted to maintain the meaning of the original instrument,
producing a new synthesized and unified version in Brazil-
ian Portuguese. Face validity was evaluated by 15 people
who were asked for comments and suggestions regarding
clarity and comprehensibility regarding each item and the
whole questionnaire in line with previous studies (Spritzer
etal., 2021).

Sample and Procedures

A convenience sample of Brazilian adults (18 +) was
recruited online via social media platforms (especially
Facebook and WhatsApp) and email. Data collection was
carried out anonymously through SurveyMonkey®, and the
questionnaire could be accessed and answered via smart-
phone, computer or tablet. A total of 2,046 participants
started the survey, from which 404 participants did not com-
plete the survey, resulting in a final sample size of 1,642
(M age=38.67; SD=13.52; male n=451; 27%; female
n=1.191; 73%) participants.

Measures
Sociodemographic and Technology Use Data

We collected the following information: age, sex, education
level, employment, and marital status. We also collected
information related to the number of hours spent on smart-
phones and the Internet as well as self-perceptions of prob-
lems related to TM, smartphone, and Internet use.

Problematic Text Messaging (PTM)

The Self-perception of Text-message Dependency Scale
(STDS; Igarashi et al., 2008) is a self-report instrument
that assesses PTM from 3 dimensions: emotional reaction,
excessive use, and relationship maintenance. Each of these
has five questions that are answered on a Likert scale rang-
ing from 1 ("Strongly agree") to 5 ("Strongly disagree").
Scores range from a minimum of 15 to a maximum of 75.
Previous studies have shown high internal consistency for
each dimension, ranging between a=0.78—0.91 (Igarashi
etal., 2008; Lu et al., 2011). In the present study, the internal
consistency of the STDS dimensions was high (McDonald’s
omega ranging between 0.82—0.87, Cronbach’s o ranging
between 0.79—0.86).

While acknowledging that the STDS has been validated
as a multidimensional scale and using its 3-factor struc-
ture when evaluating factorial structure and convergent

validity, in order to facilitate comparisons to previous stud-
ies (Blessington & Hayashi, 2020; Hayashi & Washio, 2020;
Hayashi et al., 2019) we opted to explore the distribution of
the sociodemographic variables among different levels of
PTM based on the tertiles of participants STDS final score:
(1) lower tertile; (ii) middle tertile; and (iii) upper tertile.
This procedure is in line with previous studies (Andrade
et al., 2020) and demonstrated the most prominent effect
size between groups, indicating a robust difference in self-
perception of PTM (F,,=3,570.49, n*=0.813).

Problematic Smartphone Use (PSU)

The Mobile Phone Problem Usage Scale (MPPUS) is a
27-item instrument to assess motivation for use, addiction
symptoms, and negative consequences of using a cell phone
(Bianchi & Phillips, 2005). Questions are answered on a
Likert scale ranging from 1 ("Totally false") to 10 ("Totally
true"). Scores range from 27 to 270 with higher scores indi-
cating an increased risk of PSU. In our sample, MPPUS
has demonstrated high internal consistency (Cronbach’s
a=0.93).

Problematic Internet Use (PIU)

The Problematic Internet Use Questionnaire — Short Form
— 9 (PIUQ-SF-9) consists of nine items, which evaluates
problematic internet use according to three dimensions:
obsession, neglect, and control disorder (Koronczai et al.,
2011). All items are based on a 5-point Likert scale, ranging
from 1 ("never") to 5 ("almost always/always"). Total scores
range from 9 to 45, and higher scores indicate a higher risk
of PIU. The PIUQ-SF-9 has demonstrated high internal
consistency across different studies ( Cronbach’s a=0.91,
Koronczai et al., 2011; Cronbach’s o« =0.81—0.90, Laconi
et al., 2019; Cronbach’s a=0.93, Spritzer et al., 2021).

Data Analysis
Factor Structure and Reliability

The Kaiser—Meyer—Olkin method (KMO =0.882) and Bar-
tlett's test of sphericity (p<0.001) were used to assess the
suitability of the data for factor analysis. Confirmatory Fac-
tor Analysis (CFA) was used to confirm the original three-
factor structure of the STDS (Igarashi et al., 2008), using
robust error calculation, Weighted Least Squares Mean
(WLSMYV) and variance-adjusted as the estimation method.
We chose this method because it uses polychoric correla-
tion and is more suitable for ordinal data (Gadermann et al.,
2012). We considered factor loadings values according to
Comrey and Lee’s (1992) recommendations, thus exclud-
ing loadings lower than 0.45. We used the fit thresholds

@ Springer



Current Psychology

recommended by Cheung and Rensvold (2002) to examine
good model fit.

We conducted multigroup confirmatory factor analyses
(MGCFAs) to test measurement invariance for gender and
age. Regarding age, participants were classified accord-
ing to the guidelines provided by the Brazilian Institute of
Geography and Statistics (Instituto Brasileiro de Geogra-
fia e Estatistica, 2020): (i) young adults (18 to 29 years,
n=477); (ii) middle-aged adults (30 to 59 years, n=999);
and (iii) older adults (60 years or more, n=156). We evalu-
ated metric, scalar, and residual invariances in a hierarchical
way, where a less restricted model was compared to a more
restricted model. Measurement invariance was achieved
when CFI and SRMR difference values (ACFI and ASRMR)
were lower than 0.01 and 0.02, respectively. Due to the fact
that unbalanced sample sizes in MGCFA may impact the
results of some parameters, we have chosen ACFI since it
is independent of both model complexity and sample size,
and is not correlated with the overall fit measures (Cheung
& Rensvold, 2002; Pimenta de Devotto et al., 2020).

The internal consistency was assessed using McDonald's
omega coefficient (@) due to the fact that it performs better
than Cronbach’s alpha in models in which tau-equivalence
cannot be assumed, as factor loadings, variances of and
covariances between items are not equal (Cho, 2016). Addi-
tionally, the use of “omega if item deleted” better reflects
the genuine population estimates of reliability by removing
a particular scale item than "alpha if item deleted" (Dunn
et al., 2014). and was considered satisfactory if higher than
0.70 (Dunn et al., 2014). Nevertheless, Cronbach's alpha (o)
was also reported for the sake of comparability with previ-
ous research.

Network Analysis (NA)

We use NA as an exploratory graphical statistical technique
to estimate how items in the factor structure group and how
much influence each item exerts on the system (network).
NA has been increasingly used to assess the psychometric
properties of instruments because it allows us to identify
in different ways the degree of importance of each item in
the instrument. In this case, the network can be understood
as the instrument itself so that the nodes (items) correlate
through edges. These correlations can be positive (green
edges) or negative (red edges), and the greater the strength of
the correlation, the thicker the edge (Borsboom & Cramer,
2013). In this study, we assessed four measures of item cen-
trality; (i) The number of shortest connections between any
two nodes that pass through the aimed node (betweenness
centrality); (ii) the magnitude of these connections (degree
centrality); (iii) the average weight of each item's correla-
tions with the other items (closeness centrality); and (iv)
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the weighted weight of the item's influence on the system if
it were removed from the instrument (expected influence).

We used the LASSO (Least Absolute Shrinkage and
Selection Operator) regularization method to generate the
graphs, using a network of partial correlations between the
nodes. This technique was chosen because it allows a better-
fitted model that does not consider low magnitude correla-
tions in the graph. According to an algorithm that took into
account the frequency and magnitude of the associations of
the STDS items, the nodes were positioned in the system in
line with previous studies (Andrade et al., 2020, 2021; de
Oliveira Pinheiro et al., 2020).

Convergent Validity

We analyzed convergent validity using Spearman's correla-
tion between the STDS subscales and: i) the MPPUS-27 and
the PIUQ-SF-9, ii) self-perception of PTM, PSU, and PIU,
and iii) time spent on the smartphone and the Internet. We
considered in the analyses weak (< 0.40), moderate (0.40—
0.69) and strong (0.70 and above) correlations (Nunnally &
Bernstein, 1999).

Research Data

The dataset and the syntax of the analysis presented in this
study are fully available online in the Open Science Frame-
work (OSF) repository: https://osf.io/btq9m/.

Results
Cultural Adaptation

The two forward translations achieved very similar results,
and only minor adjustments were needed to obtain the first
synthesized version. The experts suggested adding a clari-
fication that TM refers to both messages through applica-
tions (apps) and SMS functionality in the instructions. To
facilitate understanding, the expression "check my mail-
box" was modified in Brazilian Portuguese for the equiva-
lent of "check my telephone." In the back-translation, all
items maintained their meaning compared with the original
instrument. Concerning the face validity, all respondents
rated the questionnaire as "easy to understand." One typo
was identified and corrected. The final Brazilian Portuguese
version of the STDS is available as supplementary material
in Appendix A.

Factor Structure and Reliability

The CFA's model indicated an acceptable fit (Table 1),
which corroborates the original three-factor structure of
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Table 1 Confirmatory factor analyses of the STDS and MGCFA fit indexes for gender and age

Goodness-of-fit indexes

Xz (df) ledf RMSEA (90% IC) SRMR A SRMR TLI CFI A CFI

Three-factor model 833.1(73) 11.412 .079 (.074-.084) .054 - 985 .988 -
Gender

Male (n=452) 130.206 (73) 1.784 .042 (.03—.054) .054 - .986 989 -

Female (n=1.197) 257.876 (73) 3.533 .046 (.04—.053) .048 - 981 985 -
Unconstrained model 388.082 (146) 2.658 .045 (.04—.051) .047 - 983 986 -
Metric invariance 402.393 (158) 2.547 .044 (.038—.049) .047 .000 984 986 .000
Scalar invariance 409.682 (169) 2.424 .042 (.037—.047) .048 .001 985 986 .000
Residual invariance 421.091 (183) 2.301 .040 (.035—.045) .048 .000 986 986 .000
Age

Young adults (n=479) 137.11 (73) 1.878 .043 (.032—.054) .054 - 978 982 -

Middle-aged adults (n=1.003) 221.965 (73) 3.041 .045 (.039—.052) .049 - 983 986 -

Older adults (n=157) 55.796 (73) 764 .000 (.000—.013) .067 - 1.012 1.000 -
Unconstrained model 414.872 (219) 1.894 .041 (.035—.047) .049 - 985 988 -
Metric invariance 48.03 (243) 1.975 .043 (.037—.048) .052 .003 984 985 .003
Scalar invariance 604.935 (265) 2.283 .049 (.044—.054) .057 .005 978 979 .006
Residual invariance 718.846 (293) 2.453 .052 (.047—.057) .065 .008 975 974 .005

STDS Self-reported Text message Dependence Scale; MGCFA Multigroup confirmatory factor analysis; RMSEA Root-mean-square error of
approximation; TLI Tucker-Lewis Index; SRMR Standardized root-mean-square residual; CFI Comparative fit index. Note: The fit criteria were
considered as according to Cheung and Rensvold (2002): comparative fit index (CFI>.95), Tucker-Lewis Index (TLI>.95), root mean square
error of approximation (RMSEA <.08), standardized root means square residual (SRMR <.05) and the ratio between the chi-square/degrees of

freedom value (Xz/df), with the ideal values being between 2 and 3

the instrument (Igarashi et al., 2008). The MGCFA also
indicated that the STDS showed optimal fit indexes when
evaluating participants based on gender and age. All invari-
ance tested in the model provided evidence that the STDS
is not biased for any of the parameters analyzed (Table 1).
These procedures ensured the quality of the factor structure
of the STDS.

Table 2 shows the factor loadings for each item, as well
as the scale reliability indices. The data indicated high levels
of internal consistency for the three dimensions using both
McDonald's Omega (o ranging between 0.82—0.87) and
Cronbach's alpha (o ranging between 0.79—0.86) analyses.

Network Analysis (NA)

Partial correlations using NA are shown in Fig. 1, in which
analyses were performed among all participants (Fig. 1A),
among Men (Fig. 1B), and Women (Fig. 1C). In all graphs,
the STDS items showed a similar distribution. The strongest
correlations were found between items 2 and 3, which are
part of the ER factor. Also, a higher frequency of strong cor-
relations was observed between the RM factor items among
women.

Figure 2 shows four centrality levels in both the overall
sample (Fig. 2A) and between men and women (Fig. 2B).
The higher the centrality indices, the greater the relevance of
a given item in the system (questionnaire). Items 8 ("I often

exchange many text messages in a short period of time"), 9
("I use text messages even while I am talking with friends"),
and 13 ("I think my relationships would fall apart without
text messages') were the items with the most significant
influence on the system (Fig. 2A). When evaluated by gen-
der, items 9 (see above) and 11 ("I cannot maintain new
friendships without text-messages") showed higher levels
of centrality among men, and items 8 (see above) and 12
(I can't form any new relationships without using text mes-
sages) among women.

Convergent Validity

As presented in Table 3, all the STDS subscales showed
a moderate correlation with MPPUS-27 and PIUQ-SF-9
scores, weak to moderate correlation with self-perception
of PTM, PSU, and PIU, and weak correlation with time
spent on smartphones and time spent on the Internet.

Table 4 shows the sociodemographic data of the par-
ticipants based on the STDS classification from the ter-
tiles. Regarding gender, almost 80% of the "upper tertile"
group participants were women. Also, the average age of
the participants in the "upper tertile" group was 12 years
younger (33 years) compared to those in the "lower tertile"
group (45 years).
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Table 2 Factor loading and

e Factors Item M SD Item loading  aif item deleted o if item deleted
reliability of STDS
Emotional reaction 271 1.16 .864 .868
1 315 115 718 .870 .874
2 256 1.13 .876 .869 872
3 250 1.15 .868 .868 .872
4 309 120 .623 .870 .874
5 226 1.16  .657 .870 .873
Excessive use 290 1.28 831 835
6 276 130 .672 873 877
7 271 129 786 .867 872
8 3.07 129 .769 .869 874
9 279 125 759 .869 874
10 317 126 538 .877 .881
Relationship maintenance 2.00 1.04 791 .820
11 1.79 .96 798 .873 877
12 1.81 1.02 .819 .874 877
13 1.68 .93 759 .875 .878
14 312 138 459 .881 .882
15 1.63 .90 591 .876 .879
Overall .880 .883

STDS Self-reported Text message Dependence Scale; M Mean; SD Standard deviation; a Cronbach's alpha;

@ McDonald's omega

L §
®

0g @

@ Relationship maintenance

© Excessive use

© Emotional reaction

Fig.1 Gaussian Graphical Model based on network analyses (NA)
for Self-reported Text message Dependence Scale (STDS) in a Bra-
zilian sample according to the general population (1A), female (1B)

Discussion

We aimed to expand the psychometric properties of the STDS
in a sample of adult internet users, as well as to culturally
adapt the questionnaire to the Brazilian population. The
original 3-factor structure (emotional reaction, overuse, and
relationship maintenance) of the STDS initially proposed by
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and male (1C). The green line represents the zero-order positive par-
tial correlation between the variables, and thickness represents the
magnitude of the correlation

Igarashi et al. (2008) and confirmed by several authors (Liese
etal., 2019; Lu et al., 2011, 2014) was also confirmed in our
study. The findings from the network analysis reinforced the
factorial structure through the analysis of both partial correla-
tions and centrality indices. Items related to the 3 dimensions
of the STDS showed a high expected influence on the system
for both men and women.
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Fig.2 Four-centrality indices

Betweenness
for Self-reported Text message A
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To our knowledge, this is the first study to assess factor
structure through multigroup confirmatory factor analysis
for individuals of different ages, demonstrating measurement
invariance between groups of younger and older individu-
als. These findings reinforce the instrument's external valid-
ity, given that the vast majority of validation studies of the
STDS have assessed younger populations, especially college
students (Blessington & Hayashi, 2020; Liese et al., 2019).
Our data also demonstrated the factorial invariance on gen-
der in a sample of adults from a different sociodemographic
background, which had only been evaluated previously in the

original study with Japanese high school students (Igarashi
et al., 2008).

The internal consistency of the Brazilian version of STDS
demonstrated high levels of homogeneity, as demonstrated
by the analysis of both the @ and the a indices. This is in line
with previous validation studies (Igarashi et al., 2008; Lu
et al., 2014). This was the first study to evaluate the internal
consistency of the STDS using McDonald's omega, which
has been increasingly used in psychometric studies. This is
a more suitable approach for assessing reliability when the
factor loadings, variances of and covariances between items
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Table 3 Spearman correlation of the STDS' subscales with MPPUS-
27, PIUQ-SF-9, self-perception of problem use, and time spent online

Emotional  Excessive use Relationship
reaction maintenance
MPPUS-27 591 .614 468
PIUQ-SF-9 .540 527 465
Self-perception of problem use
Text messages 339 .385 207
Smartphone .389 433 264
Internet 354 .386 .288
Time spent (hours per day)
On smartphone 277 401 192
On the Internet 194 .300 183

STDS Self-perception of Text-message Dependency Scale; MPPUS-
27 Mobile Phone Problem Usage Scale 27; PIUQ—-SF-9 Problematic
Internet Use Questionnaire — Short Form — 9. Note: In all analyses,
the significance level was less than .001

are not equal, while alpha assumes that variance unique to an
item is comprised wholly of error (Cho, 2016).

Regarding convergent validity, all STDS subscales dem-
onstrated moderate correlation with MPPUS-27 and PIUQ-
SF-9 scores. This is not surprising since messaging is the
main activity performed on mobile phones and since smart-
phones are the main device used to access the Internet in

Brazil (Brazilian Internet Steering Committee, 2020; GWI,
2021; Smith & Page, 2015). Self-perception of PTM, PSU,
and PIU were weak to moderately correlated with the STDS
subscales, which may be related to the possibility of people
not recognizing that they have a problem as these technolo-
gies are increasingly integrated into people's daily lives.
Correlation with time spent on smartphones and time spent
on the Internet was weak, supporting the need to assess the
symptoms of PTM use more comprehensively rather than
assessing only time spent on smartphones and the Internet.

Network analysis has been used in recent years as a com-
plementary procedure to traditional factor analyses, as it
allows for assessing dimensionality by inferring clusters of
behaviors in a network (Golino & Epskamp, 2017; Santiago
et al., 2021). In our study, the network structure adequately
described the dimensions of the STDS, reinforcing the
three-factor structure of the instrument observed through
the CFA. The results of the network analysis also showed
that for both men and women, the symptoms with the great-
est impact on PTM scores were related to the importance
the person assigns to texting communication in their social
life, either by establishing or maintaining their relation-
ships. The insights from the core symptoms of PTM high-
lighted in the NA may help guide more specific prevention
and intervention strategies (Borsboom & Cramer, 2013;
Hayashi & Blessington, 2020), as well as further research

Table 4 Participants'
sociodemographic data
according to the risk of PTM
(based on SDTS tertile scores)

Upper Middle Lower Test  Effect size
tertile tertile tertile
(n=571) (@=544) (n=527)

M SD M SD M SD F np?

Age 33.6 11.3 37.6 12.8 452 13.8 1166 .12
N % N % N % 14
Gender 21.17 .11
Male 128 224 141 259 182 345
Female 443 77.6 403 74.1 345 655
Marital status 42.68 .16
In a relationship 265 464 272 50.1 342 65.1
Single 306 53.6 271 499 183 349
Educational level 29.59 .09
Up to High-School degree 41 72 44 81 29 55
High-School degree + 14 years of study 111 195 88 163 66 12.6
High-School degree 4+ 5-7 years of study 140 24.6 124 230 93 178
High-School degree + 8 or more years of study 276 48.6 284 52.6 335 64.1
Occupation 8593 .16
Studying only 108 189 85 156 34 6.5

Studying and working
Working only
Not working, not studying

181 31.7 130 239 95 18.0
250 43.8 288 529 340 64.5
32 56 41 75 58 110

STDS Self-reported Text message Dependence Scale; PTM Problematic Text Messaging; M Mean; SD
standard deviation; 5p’ Partial eta squared; V Cramers’V Test. Note: In all analyses, the significance level

was less than .001
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that investigates motivations for texting use and their rela-
tionship with personality characteristics and psychiatric
comorbidities (Starcevic et al., 2021).

We also observed socio-demographic differences between
individuals who scored on the highest tertile group com-
pared to the lowest tertile group. Specifically, participants
who may be experiencing PTM were younger in age, more
likely to be women, single, and being a student. These find-
ings should be interpreted with caution, as they were con-
ducted based on the total STDS score rather than its 3-fac-
tor structure. However, these results provide preliminary
clues as to who is most likely to be experiencing PTM and
thus provide an avenue for potential prevention initiatives.
For example, based on the socio-demographic profiles of
participants who scored in the highest tertile of the STDS,
education initiatives related to the potential harms of exces-
sive TM could be geared towards women who are in their
late 20 s, early 30 s and who are studying. For example,
the message could include potential signs of excessive TM,
consequences of PTM, and alternate ways to socialize (e.g.,
face-to-face). Such initiatives may help reduce the rates of
PTM in the Brazilian population.

Although this study was not based on a probabilistic
sample, the socio-demographic findings above can be con-
sidered from a cultural perspective. In Brazil, the fact that
TM is the most used form of communication on the internet
may be related to socialization motivations, which may be
particularly true for single women. In addition, the low cost
of texting, which is often provided free of charge may also
have a significant influence on PTM, especially in a middle-
income country with huge economic disparities as is the case
in Brazil. Furthermore, given that cell phones are the main
and usually the only means of access to the Internet for the
vast majority of the Brazilian population may influence the
rates of PTM in Brazil.

Our findings have some limitations that deserve atten-
tion. First, the cross-sectional design does not allow for
causal inferences. Second, we tested the STDS psychometric
properties based on a non-probabilistic sample, which may
restrict the external validity of the instrument. On the other
hand, we believe that a large number of participants and the
inclusion of people up to 89 years of age may partly offset
the instrument's external validity. In addition, our study used
validation strategies with sophisticated statistical analyses,
such as Multigroup CFA for invariance measures, McDon-
ald's omega for internal consistency, and the Network Analy-
sis approach providing confidence in our findings.

This study strengthens and expands the psychometric
properties of the STDS by examining its factor struc-
ture, reliability, and convergent validity in a sample from
a middle-income Latin American country with a very
heterogeneous cultural and socioeconomic background.
The Brazilian version of the STDS is a brief scale with

sound psychometric properties that can be used in further
research on the mechanisms of problematic smartphone
and internet use. The Brazilian version of the STDS could
also be used in clinical studies as a potential outcome
measure which may help in developing effective interven-
tions for PTM. Future psychometric studies would also
benefit from: (i) including clinical interviews to assess
criterion validity, (ii) assess construct validity from the
correlation with psychopathological and personality char-
acteristics, (iii) test—retest validation to assess instrument
stability, and (iv) compare scores on the STDS with objec-
tive measures obtained from the analysis of reports pro-
vided by the phones themselves to further examine the
psychometric properties of the STDS.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12144-022-02957-8.

Authors' Contributions Conceptualization: Daniel Tornaim Spritzer,
André Luiz Monezi Andrade, Katarzyna Kaliszewska-Czeremska,
Stéphany Laconi, Ives Cavalcante Passos, Simone Hauck.

Methodology: Daniel Tornaim Spritzer, André Luiz Monezi
Andrade.

Investigation: Daniel Tornaim Spritzer, Aurora Zamora Xavier,
Simone Hauck.

Formal analysis: André Luiz Monezi Andrade, Gabriel Teixeira da
Silva.

Writing — Original Draft: Daniel Tornaim Spritzer, André Luiz
Monezi Andrade, Aurora Zamora Xavier, Gabriel Teixeira da Silva.

Writing — Review & Editing: Daniel Tornaim Spritzer, André Luiz
Monezi Andrade, Hyoun S Kim, Katarzyna Kaliszewska-Czeremska,
Stéphany Laconi, Tasuku Igarashi, Ives Cavalcante Passos, Simone
Hauck.

Funding This work was partly supported by the Coordenagéo de Aper-
feicoamento de Pessoal de Nivel Superior—Brazil (CAPES, Finance
Code 001), and the Conselho Nacional de Desenvolvimento Cientifico
e Tecnoldgico (CNPQ, proc. 303163/2020-8).

Data Availability The dataset and the syntax of the analysis presented
in this study are fully available online in the Open Science Framework
(OSF) repository (Andrade et al., 2021).

Code Availability Not applicable

Declarations

Ethics Approval The study was conducted according to the Decla-
ration of Helsinki and was approved by the Research Ethics Com-
mittee of the Hospital de Clinicas de Porto Alegre (protocol number
89702318.2.0000.5327).

Consent to Participate Informed consent was obtained from all indi-
vidual participants included in the study.

Consent for Publication Patients signed informed consent regarding
publishing their data.

Conflicts of Interest The authors declare that they have no conflicts
of interest.

@ Springer


https://doi.org/10.1007/s12144-022-02957-8

Current Psychology

References

Andrade, A. L. M., Kim, D. J., Scatena, A., Enes, C. C., Enumo, S. R.
F., & De Micheli, D. (2020). Validity and Reliability of the Bra-
zilian Version of the Smartphone Addiction Scale-Long Version
(SAS-LV). Trends in Psychology, 1-18. https://doi.org/10.1007/
$43076-020-00046-y.

Andrade, A. L. M., Scatena, A., de Oliveira Pinheiro, B., de Oliveira,
W. A, Lopes, F. M., & De Micheli, D. (2021). Psychomet-
ric Properties of the Smartphone Addiction Inventory (SPAI-
BR) in Brazilian Adolescents. International Journal of Mental
Health and Addiction, 2021, 1-16. https://doi.org/10.1007/
S11469-021-00542-X

Bianchi, A., & Phillips, J. G. (2005). Psychological predictors of prob-
lem mobile phone use. Cyberpsychology & Behavior : The Impact
of the Internet, Multimedia and Virtual Reality on Behavior and
Society, 8(1), 39-51. https://doi.org/10.1089/cpb.2005.8.39

Blessington, G. P., & Hayashi, Y. (2020). Gender as a moderating vari-
able between delay discounting and text-message dependency in
college students. Psychological Record, 70(1), 99-108. https://
doi.org/10.1007/s40732-019-00373-2

Borsboom, D., & Cramer, A. O.J. (2013). Network analysis: An inte-
grative approach to the structure of psychopathology. Annual
Review of Clinical Psychology, 9(1), 91-121. https://doi.org/10.
1146/annurev-clinpsy-050212-185608

Brazilian Internet Steering Committee. (2020). Survey on the Use
of Information and Communication Technologies in Brazilian
Households - ICT Households 2019. Sao Paulo. https://cetic.br/pt/
publicacao/pesquisa-sobre-o-uso-das-tecnologias-de-informacao-
e-comunicacao-nos-domicilios-brasileiros-tic-domicilios-2019/.
Accessed 3 April 2021.

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit
indexes for testing measurement invariance. Structural Equation
Modeling, 9(2), 233-255. https://doi.org/10.1207/S15328007S
EM0902_5

Cho, E. (2016). Making reliability reliable: A systematic approach to
reliability coefficients. Organizational Research Methods, 19(4),
651-682. https://journals.sagepub.com/doi/10.1177/1094428116
656239. Accessed 21 September 2021.

Comrey, A. L., & Lee, H. B. (1992). A First Course in Factor Analysis
(2nd ed.). Lawrence Erlbaum.

CTIA.org. (2021). 2021 Annual Survey Highlights. https://www.ctia.
org/news/2021-annual-survey-highlights. Accessed 21 September
2021.

de Oliveira Pinheiro, B., Monezi Andrade, A. L., Lopes, F. M.,
Reichert, R. A., de Oliveira, W. A., da Silva, A. M. B., & De
Micheli, D. (2020). Association between quality of life and risk
behaviors in Brazilian adolescents: An exploratory study. Journal
of Health Psychology, 135910532095347. https://doi.org/10.1177/
1359105320953472.

Dunn, T.J., Baguley, T., & Brunsden, V. (2014). From alpha to omega:
A practical solution to the pervasive problem of internal consist-
ency estimation. British Journal of Psychology, 105(3), 399-412.
https://doi.org/10.1111/bjop.12046

Ferraro, F. R. (2018). Does Age Impact Text-Message Dependence?
Journal of General Psychology, 145(2), 199-207. https://doi.org/
10.1080/00221309.2018.1459453

Ferraro, F. R., Holfeld, B., Frankl, S., Frye, N., & Halvorson, N. (2015).
Texting/iPod dependence, executive function and sleep quality
in college students. Computers in Human Behavior, 49, 44—49.
https://doi.org/10.1016/j.chb.2015.02.043

Gadermann, A. M., Guhn, M., & Zumbo, B. D. (2012). Estimating
ordinal reliability for Likert-type and ordinal item Estimating
ordinal reliability for Likert-type and ordinal item response data:
A conceptual, empirical, and practical guide response data: A

@ Springer

conceptual, empirical, and practical guide. Practical Assessment,
Research, and Evaluation, 17(1), 3. https://doi.org/10.7275/
N560-J767

Golino, H. F., & Epskamp, S. (2017). Exploratory graph analysis: A
new approach for estimating the number of dimensions in psycho-
logical research. PLoS One, 12(6). https://doi.org/10.1371/journ
al.pone.0174035.

Grant, J. E., Lust, K., & Chamberlain, S. R. (2019). Problematic smart-
phone use associated with greater alcohol consumption, mental
health issues, poorer academic performance, and impulsivity.
Journal of Behavioral Addictions, 8(2), 335-342. https://doi.org/
10.1556/2006.8.2019.32

GWI. (2021). Social Media Trends In 2021: Latest Trends & Statis-
tics. https://www.globalwebindex.com/reports/social. Accessed
3 April 2021.

Hayashi, Y., & Blessington, G. P. (2020). Excessive Valuation of Social
Interaction in Text-Message Dependency: A Behavioral Economic
Demand Analysis. Psychological Record, 1-9. https://doi.org/10.
1007/540732-020-00418-x.

Hayashi, Y., Friedel, J. E., Foreman, A. M., & Wirth, O. (2019). A
cluster analysis of text message users based on their demand for
text messaging: A behavioral economic approach. Journal of the
Experimental Analysis of Behavior, 112(3), 273-289. https://doi.
org/10.1002/jeab.554

Hayashi, Y., & Washio, Y. (2020). Text-Message Dependency, Execu-
tive Function, and Impulsivity in College Students: A Cluster
Analysis. Cyberpsychology, Behavior and Social Networking,
23(11), 794-799. https://doi.org/10.1089/CYBER.2019.0743

Igarashi, T., Motoyoshi, T., Takai, J., & Yoshida, T. (2008). No mobile,
no life: Self-perception and text-message dependency among Jap-
anese high school students. Computers in Human Behavior, 24,
2311-2324. https://doi.org/10.1016/j.chb.2007.12.001

Instituto Brasileiro de Geografia e Estatistica. (2020). Uma andlise
das condigbes de vida da populagdo brasileira. Rio de Janeiro.
https://biblioteca.ibge.gov.br/visualizacao/livros/liv101760.pdf.
Accessed 3 April 2021.

Klauer, S. G., Guo, F., Simons-Morton, B. G., Ouimet, M. C., Lee, S.
E., & Dingus, T. A. (2014). Distracted Driving and Risk of Road
Crashes among Novice and Experienced Drivers. New England
Journal of Medicine, 370(1), 54-59. https://doi.org/10.1056/
NEJMsal204142

Koronczai, B., Urban, R., Kokonyei, G., Paksi, B., Papp, K., Kun,
B., etal. (2011). Confirmation of the three-factor model of prob-
lematic internet use on off-line adolescent and adult samples.
Cyberpsychology, Behavior, and Social Networking, 14(11),
657-664. https://doi.org/10.1089/cyber.2010.0345

Laconi, S., Urban, R., Kaliszewska-Czeremska, K., Kuss, D. J., Gnisci,
A., Sergi, I, et al. (2019). Psychometric Evaluation of the Nine-
Item Problematic Internet Use Questionnaire (PIUQ-9) in Nine
European Samples of Internet Users. Frontiers in Psychiatry,
10(MAR), 136. https://doi.org/10.3389/fpsyt.2019.00136

Liese, B. S., Benau, E. M., Atchley, P., Reed, D., Becirevic, A., &
Kaplan, B. (2019). The Self-perception of Text-message Depend-
ency Scale (STDS): Psychometric update based on a United States
sample. American Journal of Drug and Alcohol Abuse, 45(1),
42-50. https://doi.org/10.1080/00952990.2018.1465572

Liese, B. S., Kim, H. S., & Hodgins, D. C. (2020). Insecure attachment
and addiction: Testing the mediating role of emotion dysregula-
tion in four potentially addictive behaviors. Addictive Behaviors,
107, 106432. https://doi.org/10.1016/J.ADDBEH.2020.106432

Lu, X., Katoh, T., Chen, Z., Nagata, T., & Kitamura, T. (2014). Text
messaging: Are dependency and Excessive Use discretely differ-
ent for Japanese university students? Psychiatry Research, 216(2),
255-262. https://doi.org/10.1016/j.psychres.2013.12.024

Lu, X., Watanabe, J., Liu, Q., Uji, M., Shono, M., & Kitamura, T.
(2011). Internet and mobile phone text-messaging dependency:


https://doi.org/10.1007/s43076-020-00046-y
https://doi.org/10.1007/s43076-020-00046-y
https://doi.org/10.1007/S11469-021-00542-X
https://doi.org/10.1007/S11469-021-00542-X
https://doi.org/10.1089/cpb.2005.8.39
https://doi.org/10.1007/s40732-019-00373-2
https://doi.org/10.1007/s40732-019-00373-2
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://cetic.br/pt/publicacao/pesquisa-sobre-o-uso-das-tecnologias-de-informacao-e-comunicacao-nos-domicilios-brasileiros-tic-domicilios-2019/
https://cetic.br/pt/publicacao/pesquisa-sobre-o-uso-das-tecnologias-de-informacao-e-comunicacao-nos-domicilios-brasileiros-tic-domicilios-2019/
https://cetic.br/pt/publicacao/pesquisa-sobre-o-uso-das-tecnologias-de-informacao-e-comunicacao-nos-domicilios-brasileiros-tic-domicilios-2019/
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://journals.sagepub.com/doi/10.1177/1094428116656239
https://journals.sagepub.com/doi/10.1177/1094428116656239
https://www.ctia.org/news/2021-annual-survey-highlights
https://www.ctia.org/news/2021-annual-survey-highlights
https://doi.org/10.1177/1359105320953472
https://doi.org/10.1177/1359105320953472
https://doi.org/10.1111/bjop.12046
https://doi.org/10.1080/00221309.2018.1459453
https://doi.org/10.1080/00221309.2018.1459453
https://doi.org/10.1016/j.chb.2015.02.043
https://doi.org/10.7275/N560-J767
https://doi.org/10.7275/N560-J767
https://doi.org/10.1371/journal.pone.0174035
https://doi.org/10.1371/journal.pone.0174035
https://doi.org/10.1556/2006.8.2019.32
https://doi.org/10.1556/2006.8.2019.32
https://www.globalwebindex.com/reports/social
https://doi.org/10.1007/s40732-020-00418-x
https://doi.org/10.1007/s40732-020-00418-x
https://doi.org/10.1002/jeab.554
https://doi.org/10.1002/jeab.554
https://doi.org/10.1089/CYBER.2019.0743
https://doi.org/10.1016/j.chb.2007.12.001
https://biblioteca.ibge.gov.br/visualizacao/livros/liv101760.pdf
https://doi.org/10.1056/NEJMsa1204142
https://doi.org/10.1056/NEJMsa1204142
https://doi.org/10.1089/cyber.2010.0345
https://doi.org/10.3389/fpsyt.2019.00136
https://doi.org/10.1080/00952990.2018.1465572
https://doi.org/10.1016/J.ADDBEH.2020.106432
https://doi.org/10.1016/j.psychres.2013.12.024

Current Psychology

Factor structure and correlation with dysphoric mood among Japa-
nese adults. Computers in Human Behavior, 27(5), 1702-1709.
https://doi.org/10.1016/j.chb.2011.02.009

Montag, C., Wegmann, E., Sariyska, R., Demetrovics, Z., & Brand,
M. (2021). How to overcome taxonomical problems in the study
of Internet use disorders and what to do with “smartphone addic-
tion”? Journal of Behavioral Addictions, 9(4), 908-914. https://
doi.org/10.1556/2006.8.2019.59

Nunnally, J. C., & Bernstein, I. H. (1999). Psychometric theory (3rd
Ed.). New York: McGraw-Hill. Journal of Psychoeducational
Assessment. https://doi.org/10.1037/018882.

Panova, T., Carbonell, X., Chamarro, A., & Puerta-Cortés, D. X.
(2020). Specific smartphone uses and how they relate to anxiety
and depression in university students: A cross-cultural perspec-
tive. Behaviour and Information Technology, 39(9), 944-956.
https://doi.org/10.1080/0144929X.2019.1633405

Phuksuksakul, N., Kanitpong, K., & Chantranuwathana, S. (2021).
Factors affecting behavior of mobile phone use while driving
and effect of mobile phone use on driving performance. Accident
Analysis and Prevention, 151, 105945. https://doi.org/10.1016/j.
aap.2020.105945

Pimenta de Devotto, R., de Freitas, C. P. P., & Wechsler, S. M. (2020).
Perceived Opportunities to Craft Scale: adaptation and evi-
dence of the construct validity of the Brazilian version. Psico-
logia: Reflexao e Critica, 33(1), 21. https://doi.org/10.1186/
s41155-020-00158-5

Putnick, D. L., & Bornstein, M. H. (2016). Measurement invariance
conventions and reporting: The state of the art and future direc-
tions for psychological research. Developmental Review, 41,
71-90. https://doi.org/10.1016/].DR.2016.06.004

Roberts, J. A., Yaya, L. H. P., & Manolis, C. (2014). The invisible
addiction: Cell-phone activities and addiction among male and
female college students. Journal of Behavioral Addictions, 3(4),
254-265. https://doi.org/10.1556/JBA.3.2014.015

Ropaka, M., Nikolaou, D., & Yannis, G. (2020). Investigation of traffic
and safety behavior of pedestrians while texting or web-surfing.
Traffic Injury Prevention, 21(6), 389-394. https://doi.org/10.1080/
15389588.2020.1770741

Rozgonjuk, D., Sindermann, C., Elhai, J. D., & Montag, C. (2021).
Comparing Smartphone, WhatsApp, Facebook, Instagram, and
Snapchat: Which Platform Elicits the Greatest Use Disorder
Symptoms? Cyberpsychology, Behavior, and Social Networking,
24(2), 129-134. https://doi.org/10.1089/cyber.2020.0156

Authors and Affiliations

Daniel Tornaim Spritzer'

Santiago, P. H. R., Manzini Macedo, D., Haag, D., Roberts, R., Smith-
ers, L., Hedges, J., & Jamieson, L. (2021). Exploratory Graph
Analysis of the Strengths and Difficulties Questionnaire for Abo-
riginal and/or Torres Strait Islander Children. Frontiers in Psy-
chology, 12. https://doi.org/10.3389/fpsyg.2021.573825.

Smith, A., & Page, D. (2015). U.S. Smartphone Use in 2015. https://
assets.pewresearch.org/wp-content/uploads/sites/14/2015/03/P1_
Smartphones_0401151.pdf. Accessed 4 April 2021.

Spritzer, D. T., Machado, WdeL., Yates, M. B., Astolfi, V., Laskoski,
P. B., Pessi, C. P., et al. (2021). Psychometric properties of the
nine-item Problematic Internet Use Questionnaire in a Brazil-
ian general population sample. Frontiers in Psychiatry, 12, 426.
https://doi.org/10.3389/FPSYT.2021.660186

Starcevic, V., King, D. L., Delfabbro, P. H., Schimmenti, A., Castro-
Calvo, J., Giardina, A., & Billieux, J. (2021). “Diagnostic infla-
tion” will not resolve taxonomical problems in the study of
addictive online behaviours Commentary on: How to overcome
taxonomical problems in the study of Internet use disorders and
what to do with “smartphone addiction”? (Montag et al., 2020).
Journal of Behavioral Addictions. Akademiai Kiado ZRt. https://
doi.org/10.1556/2006.2020.00083.

Statista. (2020). User-generated internet content per minute. https://
www.statista.com/statistics/195140/new-user-generated-content-
uploaded-by-users-per-minute/. Accessed 3 April 2021.

Van De Schoot, R., Schmidt, P., De Beuckelaer, A., Lek, K., & Zonder-
van-Zwijnenburg, M. (2015). Editorial: Measurement Invariance.
Frontiers in Psychology, 1064. https://doi.org/10.3389/FPSYG.
2015.01064.

Vandenberg, R. J., & Lance, C. E. (2000). A Review and Synthesis of
the Measurement Invariance Literature: Suggestions, Practices,
and Recommendations for Organizational Research. Organiza-
tional Research Methods, 3(1), 4-69. https://doi.org/10.1177/
109442810031002

We Are Social. (2021). Digital 2021: the latest insights into the ‘state of
digital.” https://wearesocial.com/blog/2021/01/digital-2021-the-
latest-insights-into-the-state-of-digital. Accessed 3 April 2021.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

- André Luiz Monezi Andrade? - Aurora Zamora Xavier' - Gabriel Teixeira da Silva? -

Hyoun S. Kim? - Katarzyna Kaliszewska-Czeremska* - Stéphany Laconi® - Tasuku Igarashi® -

Ives Cavalcante Passos'” - Simone Hauck'®
André Luiz Monezi Andrade
andre.andrade @ puc-campinas.edu.br

Aurora Zamora Xavier
aurorazamoraxavier @ gmail.com

Gabriel Teixeira da Silva
gabrielt.s@live.com

Hyoun S. Kim
andrewhs.kim @ryerson.ca

Katarzyna Kaliszewska-Czeremska
katarzyna.kaliszewska@ignatianum.edu.pl

Stéphany Laconi
stephanielaconi.b@gmail.com

Tasuku Igarashi
tasukuigarashi @yahoo.co.jp

Ives Cavalcante Passos
ipassos @hcpa.edu.br

Simone Hauck
shauck @hcpa.edu.br

Graduate Program in Psychiatry and Behavioral
Sciences, Universidade Federal Do Rio Grande Do Sul,

@ Springer


https://doi.org/10.1016/j.chb.2011.02.009
https://doi.org/10.1556/2006.8.2019.59
https://doi.org/10.1556/2006.8.2019.59
https://doi.org/10.1037/018882
https://doi.org/10.1080/0144929X.2019.1633405
https://doi.org/10.1016/j.aap.2020.105945
https://doi.org/10.1016/j.aap.2020.105945
https://doi.org/10.1186/s41155-020-00158-5
https://doi.org/10.1186/s41155-020-00158-5
https://doi.org/10.1016/J.DR.2016.06.004
https://doi.org/10.1556/JBA.3.2014.015
https://doi.org/10.1080/15389588.2020.1770741
https://doi.org/10.1080/15389588.2020.1770741
https://doi.org/10.1089/cyber.2020.0156
https://doi.org/10.3389/fpsyg.2021.573825
https://assets.pewresearch.org/wp-content/uploads/sites/14/2015/03/PI_Smartphones_0401151.pdf
https://assets.pewresearch.org/wp-content/uploads/sites/14/2015/03/PI_Smartphones_0401151.pdf
https://assets.pewresearch.org/wp-content/uploads/sites/14/2015/03/PI_Smartphones_0401151.pdf
https://doi.org/10.3389/FPSYT.2021.660186
https://doi.org/10.1556/2006.2020.00083
https://doi.org/10.1556/2006.2020.00083
https://www.statista.com/statistics/195140/new-user-generated-content-uploaded-by-users-per-minute/
https://www.statista.com/statistics/195140/new-user-generated-content-uploaded-by-users-per-minute/
https://www.statista.com/statistics/195140/new-user-generated-content-uploaded-by-users-per-minute/
https://doi.org/10.3389/FPSYG.2015.01064
https://doi.org/10.3389/FPSYG.2015.01064
https://doi.org/10.1177/109442810031002
https://doi.org/10.1177/109442810031002
https://wearesocial.com/blog/2021/01/digital-2021-the-latest-insights-into-the-state-of-digital
https://wearesocial.com/blog/2021/01/digital-2021-the-latest-insights-into-the-state-of-digital
http://orcid.org/0000-0002-7408-6252

Current Psychology

R. Ramiro Barcelos, 2400 - 2° andar, Porto Alegre, Graduate School of Education and Human Development,
Rio Grande Do Sul Zipcode: 90035-003, Brazil Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601,

Center of Life Science, Pontifical Catholic University Japan

of Campinas, Av. John Boyd Dunlop, S/N - Jardim Laboratory of Molecular Psychiatry, Centro de Pesquisa

Ipajussara, Campinas, SP Zipcode: 13034-685, Brazil Experimental (CPE) and Centro de Pesquisa Clinica (CPC),
Department of Psvcholoey. University of Caleary. Ottawa Hospital de Clinicas de Porto Alegre, Rua Ramiro Barcelos,
P yehology, y gary, ’ 2350, Rio Grande do Sul Zipcode: 90035-903 Porto Alegre,
ON, Canada K
Brazil
Institute of Psychology, Jesuit University Ignatianum 8

Psychodynamic Psychiatry Research Laboratory, Hospital

de Clinicas de Porto Alegre, Rua Ramiro Barcelos, 2350,

5 Centre d’Etudes Et de Recherche en Psychopathologie Et Porto Alegre, Rio Grande do Sul Zipcode: 90035-903, Brazil
Psychologie de La Santé, Université Toulouse Jean Jaures, 5,
allées Antonio-Machado, 31058 Toulouse Cedex 9, France

in Krakow, ul. Kopernika 26, 31-501 Krakow, Poland

@ Springer



	The Self-perception of Text message Dependence Scale (STDS): A Brazilian-Portuguese validation and expansion of its psychometric properties
	Abstract
	Introduction
	Methods
	Cultural Adaptation
	Sample and Procedures
	Measures
	Sociodemographic and Technology Use Data
	Problematic Text Messaging (PTM)
	Problematic Smartphone Use (PSU)
	Problematic Internet Use (PIU)

	Data Analysis
	Factor Structure and Reliability
	Network Analysis (NA)
	Convergent Validity
	Research Data


	Results
	Cultural Adaptation
	Factor Structure and Reliability
	Network Analysis (NA)
	Convergent Validity

	Discussion
	References


