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Abstract
The increased smartphone use in adolescence has led clinicians and researchers to carry 
out in-depth studies on the matter. Adolescents seem to be at risk of smartphone addiction 
because they are yet to develop self-control in smartphone use. This psychometric study 
aimed at examining the levels of validity evidence for the Smartphone Addiction Inven-
tory-Italian (SPAI-I) version for adults, among adolescents. Confirmatory Factor Analysis 
confirmed the factor structure of the SPAI-I version for adults among adolescents but not 
the exploratory factor structure for adults of the original Smartphone Addiction Inventory 
(SPAI). Convergent validity was assessed by examining the relationship between SPAI-I, 
self-control, and internalized and externalized problems. A total of 446 Italian adolescents 
(mean age = 16.04, SD = 1.72, 36.3% males) completed the Self-Restraint Subscale of the 
Adolescent Self-Consciousness and the Strengths and Difficulties Questionnaires—with a 
specific focus on the subscales of internalized and externalized problems. Present findings 
suggested that the SPAI-I version could be used to assess smartphone overuse among ado-
lescents according to a multidimensional perspective.

Keywords Smartphone Addiction Inventory-Italian version · Confirmatory Factor 
Analysis · Internalized symptoms · Externalized symptoms · Self-control · Adolescents

The Phenomenon of Smartphone Addiction in Adolescence

Nowadays, adolescents express their thoughts through smartphones, using many types of 
applications (e.g., WhatsApp, Facebook, YouTube), especially those for cultivating rela-
tionships, thereby reporting that they would not be able to live without them (Bittman 
et  al., 2009). Indeed, smartphone use is increasing exponentially worldwide, including 
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in Italy, and particularly among adolescents. According to Istat, 85.8% of Italian adoles-
cents aged 11–17 years have constant access to a smartphone, and over 72% can access the 
Internet via smartphone. In addition, 75% of Italian adolescents use a smartphone during 
school hours, and 98% use it after midnight. Indeed, 45% of adolescents sleep with their 
smartphone under their pillow, and 60% check their smartphone during the night. Statistics 
reveal that 57% of adolescents use their smartphone within 10 min of waking up, and 80% 
fall asleep holding their smartphone in their hand (Rapporto Censis sulla situazione sociale 
del Paese, 2018). Evidence has shown that addiction to the smartphones in adolescents can 
be associated with adverse and problematic effects (Al-Barashdi et al., 2015). Therefore, 
the increased use of smartphones in adolescence has led clinicians and researchers to study 
this phenomenon in-depth. However, the terminology regarding problematic smartphone 
use is inconsistent, and a general consensus is lacking. For example, the literature revealed 
a widespread usage of terms, such as addiction, excessive, overuse, compulsive, compensa-
tory, and problematic (Kardefelt-Winther, 2014; Widyanto & Griffiths, 2006). Neverthe-
less, smartphone addiction is conceptualized as different from substance abuse, and it is 
related to behavior and not substance dependence (van Deursen et al., 2015). In behavio-
ral addictions, the behavior seems to act as a reward in which the presence of thinking of 
using smartphones is predominant (van Deursen et al., 2015). Furthermore, literature did 
not reach a consensual definition of smartphone addiction symptoms because, even though 
a wide range of problematic behaviors emerged, they cannot be considered as indicators 
(Takao et al., 2009). Thus, further exploration regarding smartphone addiction symptoms 
is required. Most authors perceived this behavioral addiction as a human–machine interac-
tion, which involves individuals in smartphone overuse to the extent that they neglect other 
areas of life (Billieux et al., 2008; Griffiths, 2005; Lin et al., 2014). For example, according 
to some authors, smartphone addiction is defined as an excessive usage of smartphones 
that interferes with the adolescents’ daily functioning (Demirci et al., 2014). The revision 
of the growing body of studies regarding symptoms related to smartphone overuse seems 
to suggest that this phenomenon should be conceptualized and measured as a multidimen-
sional construct (Al-Barashdi et al., 2015).

Instruments Designed to Measure Smartphone Addiction

Most studies have been carried out through the use of instruments designed to measure 
difficulties, which emerged from Internet use, but not specifically from smartphone use. 
Therefore, a multidimensional instrument to help in determining the extent of smart-
phone addiction in Italian adolescents is needed. As regards the Italian population, 
in particular, three tools were developed for assessing smartphone addiction: firstly, 
the Smartphone Addiction Scale-Short Version (SAS-SV; De Pasquale et  al., 2017), 
a 10-item monodimensional, self-report questionnaire, in which the metric valid-
ity was evaluated in a wide sample of Italian adolescents and college students (mean 
age = 18  years old); secondly, the Smartphone Application-Based Addiction Scale 
(SABAS; Csibi et  al., 2018), also consisting of a monofactorial structure, although 
with a specific focus on compulsivity; and lastly, the Smartphone Addiction Inventory-
Italian (SPAI-I; Pavia et al., 2016) version, which was the only multidimensional self-
administered instrument validated in Italy. SPAI-I was validated on a sample of 498 
Italian college students, and the version includes 24 items out of the 26 items from 
the original scale (Pavia et  al., 2016). An exploratory confirmatory cross-validation 
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strategy suggested a five-factor solution: time-spent, compulsivity, daily life interfer-
ence, craving, and sleep interference. The initial validation of SPAI was conducted on 
283 Taiwanese University students (Lin et  al., 2014), and only an exploratory factor 
analysis (EFA) was carried out, yielding four-factor: compulsive behavior, functional 
impairment, withdrawal, and tolerance, encompassing multiple aspects of smartphone 
addiction (Lin et  al., 2014). SPAI had also shown adequate psychometric properties, 
and it appeared to be a reliable screening tool for the investigation of smartphone 
addiction. Validation of the SPAI original version (Simò-Sanz et  al., 2018) was also 
performed on a Spanish adult sample of 2,958 people (65.3% female, 82% bachelor’s 
or postgraduate degree, and mean age of 27.96 ± 12.1  years). Results confirmed the 
four-factor model (compulsive behavior, functional impairment, withdrawal, and toler-
ance) raised by Lin et al. (2014) in their study. Therefore, although SPAI and SPAI-I 
were both carried out on college students, their factor structure did not agree.

Self‑Control, Internalized and Externalized Symptoms in the Use 
of Smartphone in Adolescence

Literature reveals how internalized and externalized symptoms can pertain to smart-
phone addiction during adolescence. More specifically, internalized symptoms related 
to smartphone use appear to express themselves as symptoms of depression and anxi-
ety (Boumosleh & Jaalouk, 2017; Mitchell & Hussain, 2018) and also can cause sleep 
disturbances (Thomee et  al., 2011). Meanwhile, externalized symptoms can lead 
to problems with social and academic behaviors (Hawi & Samaha, 2016; Seo et  al., 
2016). Self-control can also pertain to smartphone addiction in adolescence. Self-con-
trol is defined as one’s ability to change thoughts, emotions, and impulses to follow 
social norms and personal values and to support the pursuit of long-term goals, despite 
short-term rewarding temptations, distractions, or aversive states (Baumeister & Vohs, 
2003; Baumeister et al., 2007). Successful self-control brings benefit for personal and 
social thriving, whereas self-control failure might lead to adjustment problems, unsat-
isfactory academic performance, low well-being, and so forth (de Ridder et al., 2017; 
Duckworth, & Seligman, 2005; Hofmann et al., 2014; Tangney et al., 2004). Adoles-
cents, during this specific developmental period, show poor self-control and regula-
tion strategies predisposing them toward increased risk-taking behaviors and adjust-
ment difficulties (Ahmed et al., 2015). Moreover, they can also experience a decrease 
in self-restraint ability and impulsive behaviors, which might become critical barri-
ers to healthy relationships and mental well-being (Won et al., 2013). As adolescents 
could be seen as especially prone to low self-control, due to the physiological immatu-
rity of the brain’s prefrontal cortex (Gazzley & Rosen, 2016), problematic smartphone 
use may represent a risk for the development of self-control capacity. Indeed, one of 
the most significant issues regarding smartphone addiction is its uncontrollability of 
usage. Since impulsivity is an important potential contributory factor to self-control, 
several studies have highlighted that the impulsiveness of smartphone addiction would 
be related to self-control (Hamilton et  al., 2014). Therefore, adolescents seem to be 
more at risk of smartphone addiction as compared to adults because they have yet to 
acquire self-control during development and in smartphone use (Cha & Seo, 2018).
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Objectives

The purpose of the current study was to evaluate the psychometric properties of the SPAI-I 
version—a multidimensional tool—for adults in a sample of Italian adolescents. More spe-
cifically, the aims of the current study were two-fold:

- To test the factorial structure of the SPAI-I for adults  in a sample of Italian adoles-
cents;
- To assess its convergent validity in a sample of Italian adolescents.

Therefore, a series of Confirmatory Factor Analyses (CFAs) have been performed, and 
the association between SPAI-I and its dimensions with a series of external criteria meas-
ures related to self-control and internalizing and externalizing problems has been exam-
ined, by using a structural equation modeling (SEM) approach.

Material and Methods

Inclusion and Exclusion Criteria

The inclusion criteria for participating in the current study were articulated as follows:

- Participation was limited to the high school students only.
- The possession of their own smartphone.

There were no refusals to participate, and therefore, there were no exclusion criteria, 
except for those students who were absent during the administration of the instruments.

Participants

According to the World Health Organization’s definition of adolescence, this developmen-
tal phase corresponds roughly to the period between the ages of 10 and 19 years (World 
Health Organization, 1986). Indeed, the study involved 486 adolescents recruited from 
high schools in the North of Italy. However, 40 participants did not complete the measures 
correctly and entirely. Therefore, the final sample included 446 Italian respondents aged 
between 13 and 19 years  (Mage = 16.04, SD = 1.72). In this sample, all participants are Ital-
ian and presented a middle socio-economic level. Moreover, 79.4% of adolescents attend 
classical, scientific, art, health, and social care high schools. In addition, 20.6% of them 
attend professional high schools, such as computer sciences and commercial studies.

Procedure

The study procedure was conducted in compliance with the Declaration of Helsinki 
(Italian law 196/2003, UE GDPR 679/2016). The Interdepartmental Ethical Commit-
tee of Psychology of Padova University approved the project (number 2322, 6 June 
2017), arguing that there were no critical ethical issues. The school principal, as well 
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as the participants’ parents, signed a written informed consent agreeing to the partici-
pation of the institution and the adolescents, respectively. Participants provided their 
oral assent before participation, since students completed the online questionnaire in 
a classroom designated for computer use, under the supervision of the teacher and the 
researcher. The online survey—with validated questionnaires within—was developed by 
the author’s departmental IT staff. All participants were informed that the data were 
confidential and that they could omit any information they did not wish to give and 
could withdraw from the study at any moment.

Measures

The Self-Restraint Subscale of Adolescent Self-Consciousness Questionnaire (ASC; Nie 
& Ding, 2009; Nie et al., 2014) represents one of the nine subscales of the ASC, con-
taining 11 items, designed to assess different aspects of the self of adolescents aged 
between 11 and 19  years. Each item is rated on a 5-point Likert scale, ranging from 
1 (“not like me at all”) to 5 (“like me very much”). This subscale was used to assess 
adolescents’ ability to control their thoughts/attention, emotions, and impulses. Higher 
scores indicate a higher level of self-consciousness and self-control. The ASC question-
naire has been validated on adolescent samples in Chinese and Italian contexts, showing 
good psychometric properties (Delvecchio et  al., 2014, 2015). Using a CFA, a recent 
cross-cultural study has revealed that the self-restraint subscale is monodimensional 
(Delvecchio et  al., 2014). In this study, participants answered the existing Italian ver-
sion of the scale (Nie et  al., 2014), and the polychoric Cronbach’s α was 0.76 (95% 
CI = [0.73, 0.80]).

The Strengths and Difficulties Questionnaire (SDQ; Goodman et al., 2010) is a brief 
questionnaire consisting of 25 items, for assessing strengths and difficulties in the psy-
chological adjustment among children and adolescents aged between 8 and 17  years 
(www. sdqin fo. com). Items are rated on a 3-point-Likert scale from 0 (“not true”) to 2 
(“certainly true”) and are summed to provide 5 component scores. These latter scales, 
namely emotional symptoms, conduct problems, hyperactivity-inattention, peer prob-
lems, and prosocial behaviors, are each composed of 5 items. An overall total difficulties 
score is obtained by adding together the scores for four components of behavioral prob-
lems (Goodman, 1999). For this study, internalizing (i.e., emotional symptoms and peer 
problems) and externalizing problems (i.e., conduct problems and hyperactivity-inatten-
tion) (Goodman et al., 2010), as well as the total difficult score, were considered. Higher 
scores on internalizing and externalizing symptoms indicate more problematic attrib-
utes. In the current study, polychoric Cronbach’s α was 0.80 (95% CI = [0.77, 0.83]) and 
0.85 (95% CI = [0.83, 0.87]) for externalizing and internalized problems, respectively.

The Smartphone Addiction Inventory-Italian (SPAI-I; Pavia et  al., 2016) version is 
a 24-item self-report questionnaire designed to assess smartphone addiction in adoles-
cence. It consists of 5 scale, namely time-spent (items: 1, 2, 3, 4), compulsivity (items: 
5, 10, 20, 23), daily life interference (items: 6, 7, 9, 12, 13, 15, 17, 18), craving (items: 
11, 14, 16, 19, 21), and sleep interference (items: 8, 22, 24). Each item is scored using a 
4-point Likert scale ranging from 1 (“strongly disagree”) to 4 (“strongly agree”). Scores 
across items are averaged to provide a 5 composite score and a total score. More details 
are reported in the “Introduction” section. The Cronbach’s alpha reliability coefficient 
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of the original SPAI ranged from 0.70 to 0.78 before computing the factor analysis, 
whereas the reliability of SPAI-I among adults ranged from 0.70 to 0.81.

Data Analysis

Analyses were performed using R (R Core Team, 2019). 
To evaluate the factor structure of SPAI-I, it has been tested: (a) a single-factor 

model (baseline model), in which items were loaded on a single latent factor; (b) a four-
factor solution, in which items tap the four dimensions indicated by Lin et al. (2014); 
and (c) a five-factor solution, with items loading on factors as indicated by Pavia et al. 
(2016) in the Italian version. All models were carried out using the weighted least 
squares mean and variance (WLSMV) estimator suitable for ordinal data (Flora & Cur-
ran, 2004). To evaluate models fit, a series of goodness-of-fit indices was computed, 
including the degrees of freedom ratio (χ2/df), the comparative fit index (CFI), the 
Tucker Lewis index (TLI), the root mean square error of approximation (RMSEA), and 
the standardized root mean square residual (SRMR). Following the Schermelleh-Engel 
et al. (2003) guidelines, a χ2/df < 3, values of RMSEA and SRMR less than or equal to 
0.06, and a CFI and TLI greater than 0.95 indicate a good fit of the model. All models 
were estimated using the lavaan package (Rosseel, 2012). Based on the model selected, 
the internal consistency has been evaluated through Cronbach’s alpha and the great-
est lower bound (GLB) computed on the polychoric correlation matrix (Ten Berge & 
Sočan, 2004).

To test external validity, first Pearson’s bivariate correlations were carried out 
between the SPAI-I dimensions, the SPAI-I total score, self-control (assessed by the 
ASC questionnaire), and internalizing and externalizing symptoms (assessed by the 
SDQ questionnaire). The significance of association between variables has been taken 
into account, also considering the power of their linkage following Cohen’s guidelines 
(1988), in which a value of 0.1 reflects a “small” effect size, 0.3 a “medium” effect size, 
and 0.5 a “large” effect size. Then, the association between SPAI-I with the external 
criterion measures was evaluated by using a SEM approach for observed variables (i.e., 
path analysis). In particular, two models were estimated: (1) a first model (M1) with 
the SPAI-I total score as a predictor (exogenous variables), externalized and internal-
ized symptoms, and self-control as dependent variables (endogenous variables) and 
(2) a second model (M2) including the five related SPAI factors as predictors of the 
external measures criteria (i.e., internalized and externalized symptoms and self-con-
trol). This procedure allowed us to assess the association with several outcomes that 
may potentially influence each other simultaneously (M2, M1) beyond to take the cor-
relation among SPAI-related dimensions into account and thus evaluate the unique con-
tribution of each factor in predicting the external measures. Both models were fitted 
using the robust maximum likelihood (MLR)  estimator (Satorra & Bentler, 1994). A 
brief representation of path analyses models is presented in the Supplementary Materi-
als (Figure S1). 
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Results

Descriptive Statistics

Most of the items showed a right-skewed distribution, supporting the use of a WLSMV 
estimator (Rhemtulla et  al., 2012). The main descriptive statistics for each item (i.e., 
mean, standard deviation, skewness) are provided within the Supplementary Material 
section (Table S1). Table 1 shows mean, standard deviation, and CI at 95% level for the 
SPAI-I total score and its five dimensions among the total sample.

Confirmatory Factor Analysis

Overall, the CFA1 performed on the one-factor model yielded unacceptable fit, according 
to the established cut-off values (Table 2). After testing for the four-factor solution (M1, 
Table 2), the model slightly improved in all the considered fit indices. However, the covari-
ance matrix of latent variables was not positive define. The subsequent five-factor model 
(M2, Table 2) yielded a good fit in all the considered indexes; therefore, it was considered 
more adequate in the current sample. All factor loadings were large and significant at the 
1% level. Furthermore, internal consistency was good with ordinal Cronbach’s alphas rang-
ing from 0.79 to 0.85 and ordinal GLB ranging from 0.83 to 0.88 (Table 3).

Table 1  Descriptive statistics and 
confidence of interval (CI) of the 
SPAI-I version factors

 N = 446; M mean, SD standard deviation, CI confidence interval

SPAI-I
Five factors

Total

M SD 95% CI

Time-spent 7.97 2.59 7.73, 8.21
Compulsivity 5.60 1.90 5.42, 5.78
Daily life interference 12.14 3.77 11.8, 12.5
Craving 8.36 3.03 8.08, 8.64
Sleep interference 4.22 1.88 4.05, 4.39
Total score 38.29 10.75 37.3, 39.3

Table 2  Fit indices for the confirmatory factor models tested for the SPAI

 N = 446. χ2/df chi-square/degree of freedom, CFI comparative fit index, TLI Tucker-Lewis index, SRMR 
standardized root mean square residual, RMSEA root mean square of approximation

χ2/ df p CFI TLI SRMR RMSEA [90% CI]

M0: One factor 3.04  < .001 .918 .910 .076 .068 [.062, .073]
M1: Four factors 2.53  < .001 .940 .933 .068 .059 [.053, .064]
M2: Five factors 2.05  < .001 .960 .954 .059 .048 [.042, .055]

1 Another analysis on participants under the age of 19 (n = 407) was run in order to avoid overlapping with 
the Pavia et al. (2016) sample. The results equal to those obtained from the whole sample (χ2/df = 1.94, 
CFI = 962, TLI = .957, RMSEA = .0.48 [.042–.055].
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Convergent Validity

In terms of convergent validity, as reported in Table 4, correlations between SPAI-I, self-
control, and internalizing and externalizing behaviors are all significant at the 0.05 level 
and characterized by small to large effect size.

Next, two path analyses were performed. One with the SPAI-I total score as an inde-
pendent variable and a second model including all five SPAI-I dimensions. The SPAI-I 
total score was significantly and positively related to both externalizing (B = 0.453, 
p < 0.001) and internalizing behaviors (B = 0.310, p < 0.001) and negatively related to self-
control (B =  − 0.515, p < 0.001). The subsequent model testing the linkage between each 
of the five SPAI-I with external criterion measures shows a significant positive associa-
tion between interference in daily life and sleep interference with internalizing symptoms 
(B = 0.186, p = 0.007; B = 0.215, p < 0.001) whereas time-spent, interference in daily life, 
and sleep interference with externalizing symptoms (B = 0.346, p < 0.001, B = 0.244, 
p < 0.001; B = 0.156, p = 0.003). Furthermore, a negative and meaningful association was 
found between time-spent (B =  − 0.390, p < 0.001), interference in daily life (B =  − 0.179, 
p = 0.004), and sleep interference (B =  − 0.206, p < 0.001) but a positive association 
between compulsivity and self-control (B = 0.134, p = 0.019).

Table 3  Reliability indices for 
the five factor of the SPAI-I 
version

 Both indexes are calculated on the polychoric correlation matrix

Factors Cronbach’s alphas [95% CI] Greatest 
lower 
bound

Time-spent .79 [0.75, 0.82] .83
Compulsivity .81 [0.78, 0.84] .84
Interference in daily life .82 [0.79, 0.84] .86
Craving .85 [0.82, 0.87] .88
Sleep interference .85 [0.82, 0.87] .85

Table 4  Two-tailed correlations between self-restraint subscale of adolescent self-consciousness question-
naire (ASC), the strengths and difficulties questionnaire (SDQ) scores, the SPAI-I version total score, and 
its dimensions

 N = 446; all p values are significant at the .05 level

1 2 3 4 5 6 7 8 9

1. SPAI-I total score 1
2. Time-spent .83 1
3. Compulsivity .81 .65 1
4. Interference in daily life .86 .57 .59 1
5. Craving .86 .70 .64 .64 1
6. Sleep interference .65 .42 .51 .49 .38 1
7. Externalizing problems .45 .44 .30 .41 .32 .34 1
8. Internalizing problems .31 .25 .18 .30 .22 .30 .43 1
9. Self-control  − .52  − .50  − .34  − .43  − .40  − .40  − .73  − .34 1
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Discussion

The aim of the present study was to examine the psychometric properties of the Smart-
phone Addiction Inventory-Italian (SPAI-I), originally developed for adults, in a sample 
of Italian adolescents. Using a CFA, the SPAI-I version factor structure obtained in previ-
ous studies on Italian college students was confirmed for the Italian adolescents’ sample, 
maintaining the five-factor structure. Therefore, results confirmed that the five-factor struc-
ture fits better than the four-factor structure of the SPAI original version. Furthermore, the 
five-factor structure of SPAI-I showed good internal consistency. A possible reason may be 
the fact that the original SPAI structure was examined using only 24 items rather than 26 
items. Another possible reason why the model fits better in the SPAI-I version structured 
than in the original SPAI version may be the difference in the cultural background (i.e., 
Italian and Taiwanese population). Cultural differences may be ascribed to issues regard-
ing translation and variation in the interpretation of items among individuals of different 
cultures. Indeed, European and Asian countries present differences regarding their cul-
tures, values, geographical location, and developmental paths. Another potential explana-
tion may be that the literature has not yet acquired a consensual definition of the term and 
symptoms regarding smartphone addiction. Consequently, different symptoms and signs 
could be identified differently, across several populations or contexts. For instance, in the 
original SPAI version, the factor functional impairment contains items regarding sleep and 
time management issues. Diversely, in the SPAI-I version, all items regarding sleep prob-
lems are concentrated entirely on a specific factor (i.e., sleep interference), whereas items 
regarding time management issues converge in the factor daily life interference. Relation-
ships with self-control and internalizing and externalizing symptoms go in the expected 
directions both for the SPAI-I total score and its dimensions, contributing to assess the 
external validity of the above-mentioned tool. Moreover, the several findings that emerged 
from this association also allowed the development of some interpretations since excessive 
smartphone use could lead adolescents to show a behavioral addiction, thereby presenting 
several symptoms. Previous studies reported that in smartphone addiction, both internal-
ized and externalized symptoms were noted: externalized symptoms in the form of aggres-
siveness and impulsiveness on the one hand, and internalized symptoms in the form of 
anxiety and depression on the other (Boumosleh & Jaalouk, 2017; Mitchell & Hussain, 
2018). Interestingly, when testing the path model, the dimensions of interference in daily 
life and the sleep interference showed a significant and positive association with internal-
izing and externalizing symptoms, indicating the importance of understanding the potential 
underlying psychological mechanisms. In particular, the interference in daily life dimen-
sion refers to the adolescents’ inability to take their minds off their smartphones and to 
perform other activities during their everyday life (Pavia et al., 2016). The sleep interfer-
ence dimension refers to being connected to their smartphone even during the night, which 
could lead to the development of some sleep disturbances (Pavia et al., 2016). Moreover, 
the time-spent dimension presented a significant and positive relation only with external-
izing problems. Specifically, time-spent relates to the difficulty of interrupting smartphone 
use while also creating a sense of time distortion, as a result of dedicating excessive time 
and resources to smartphone use (Pavia et al., 2016). Thus, these three dimensions related 
to internalizing and externalizing problems would appear to bear similarities to certain cri-
teria for “substance-related and addictive disorders,” as seen in the Diagnostic and Sta-
tistical Manual of Mental Disorder-5 (DSM-5; American Psychiatric Association, 2013), 
in which behaviors seem to be focused on the use of the smartphone. As for self-control, 
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one of the most significant issues regarding smartphone addiction is its uncontrollability 
of usage. Since impulsivity is an important potential contributory factor to self-control, 
several studies have highlighted that self-control is involved in the impulsiveness of smart-
phone addiction (Hamilton et al., 2014; Roberts & Pirog, 2012). In the present study, the 
SPAI-I total score and its dimensions were significantly negatively related: higher self-con-
trol and lower smartphone addiction. The most interesting results concerned the negative 
linkage between time-spent, interference in daily life, sleep interference, and self-control. 
The more adolescents spent time on their smartphones, the more there is interference in 
daily life and sleep, and the levels of self-control decrease. For example, previous stud-
ies investigated the association between self-control and smartphone usage: behaviors such 
as sending messages during school hours (Wei et  al., 2012), checking their notifications 
on their smartphone screen (Berger et  al., 2018), and manifesting externalized problems 
(Sinha, 2009) were found to be associated with poor self-control. In this regard, in the path 
analysis, C compulsivity showed a significant and positive association with self-control. 
Hypothetically, this relation could be the result of the particular developmental period that 
adolescents are facing, in which self-control capacities are still being constructed and are, 
in some ways, “controlled,” not entirely regulated and not spontaneous. Thus, as in com-
pulsivity, there is an emphasis on controlling one’s own actions, such as in the obsessive 
compulsive functioning. To this extent, these findings need to be considered in a preven-
tion program for supporting adolescents in their coping strategies, with a specific focus 
on self-control capacities and regulation skills. Notwithstanding, further exploration is 
needed, by including self-control as a valuable variable in smartphone excessive use. Over-
all, the findings of the present study suggest that the SPAI-I version represents a valid and 
reliable tool for assessing adolescents’ smartphone overuse from a multidimensional per-
spective and, particularly, for the analyses of population comparisons. In this context, it is 
worth noting that tools, such as the SPAI-I version, could be addressed on adolescent sam-
ples since recent studies have focused only on the adult population (Lin et al., Pavia et al., 
2016; Simò-Sanz et al., 2018). Indeed, the literature suggests that adolescents seem to be 
more at risk of developing a behavioral addiction as in smartphone use since they are going 
through an important psychophysical developmental period.

Limitations and Strengths

Several limitations should be considered in this study. First, this is a cross-sectional study. 
Nevertheless, it has been useful for the identification of relevant variables in the context of 
smartphone use in adolescents, such as self-control and the presence of internalized and 
externalized problems, which could be used for future longitudinal studies. Second, the 
study was carried out on a community sample, and thus, the results cannot be generalized. 
Indeed, only data from high school participants, who were volunteers, were collected in 
this study, which restricts the generalizability of findings related to the SPAI-I version psy-
chometric properties. Future studies could focus on patients at risk of smartphone addic-
tion or on those who present some pattern of social withdrawing symptoms (i.e., Hikiko-
mori). In addition, the sample consisted mainly of females, which could limit the external 
validity of the instrument, as emerged from Pavia et al.’s study (2016). Moreover, given the 
complexity number of parameters being estimated simultaneously and in light of the com-
plexity of the SPAI model (i.e., 24 items shared across 5 factors), the sample size was inad-
equate to perform multigroup (MG) analyses. More specifically, the boy’s group (including 
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164 participants) does not meet the sample size requirements (see Boomsma & Hoogland, 
2001; Marsh & Hocevar, 1988; Nunnally, 1967) recommended to perform the first step of 
MG-CFA (i.e., testing the factor structure of the questionnaire separately in each group). 
Therefore, future studies should perform an MGCFI analysis in order to evaluate gender 
invariance regarding smartphone addiction among a more balanced sample. Indeed, future 
works should focus on examining gender differences in smartphone addiction since the lit-
erature has scarcely addressed them (Fischer-Grote et al., 2019). Last, other forms of sub-
stance addictions (e.g., excessive alcohol and drug use) have been not investigated among 
this sample as well as other behavioral addictions (e.g., videogames). Therefore, future 
works should take into consideration these addictions, especially the behavioral ones since 
they could lead to similar brain and behavioral changes as in smartphone addiction.

Conclusion

The five-factor structure of the SPAI-I version seems to include some of the DSM-5 “sub-
stance-related and addictive disorders” diagnosis criteria (American Psychiatric Asso-
ciation, 2013). In this context, the SPAI-I version may represent an important tool in the 
development of the addiction concept related to smartphone use, thereby creating a parallel 
between the addiction to smartphones and the addiction to the substances (Billieux et al., 
2008). Therefore, this study could help to increase the awareness of symptoms and signs 
of smartphone addiction within a framework of potential behavioral addictive disorders. 
Also, this work provides a particular focus on several factors of smartphone use in adoles-
cents, highlighting a model (i.e., SPAI-I version), which presents a multidimensional con-
struct, rather than focusing on a monofactorial structure, as in SAS-SV (De Pasquale et al., 
2017) and SABAS (Csibi et al., 2018) (i.e., compulsivity). Moreover, the SPAI-I version 
specifically addresses the adolescents’ sample, since literature shows how smartphone use 
can alter the adolescents’ behavioral patterns and psychophysical development. The SPAI-I 
version represents the only tool validated in Italy among adolescents, and thus, the SPAI-I 
version can be used to assess the degree of smartphone addiction as a behavioral addiction 
in the Italian adolescents’ population.
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