
Journal Pre-proof

Development and validation of the smartphone addiction risk children questionnaire
(SARCQ)

Stella Conte, Carla Ghiani, Eraldo Nicotra, Andrea Bertucci, Roberto Truzoli

PII: S2405-8440(22)00162-1

DOI: https://doi.org/10.1016/j.heliyon.2022.e08874

Reference: HLY 8874

To appear in: HELIYON

Received Date: 18 May 2021

Revised Date: 8 August 2021

Accepted Date: 14 January 2022

Please cite this article as: Conte, S., Ghiani, C., Nicotra, E., Bertucci, A., Truzoli, R., Development
and validation of the smartphone addiction risk children questionnaire (SARCQ), HELIYON, https://
doi.org/10.1016/j.heliyon.2022.e08874.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2022 Published by Elsevier Ltd.

https://doi.org/10.1016/j.heliyon.2022.e08874
https://doi.org/10.1016/j.heliyon.2022.e08874
https://doi.org/10.1016/j.heliyon.2022.e08874


 1 

DEVELOPMENT AND VALIDATION OF THE SMARTPHONE ADDICTION RISK CHILDREN 1 
QUESTIONNAIRE (SARCQ) 2 

Stella Conte*, Carla Ghiani*, Eraldo Nicotra*, Andrea Bertucci*, Roberto Truzoli** 3 

*Department of Education, Psychology, Philosophy, University of Cagliari, Italy 4 

**Department of Biomedical and Clinical Sciences “Luigi Sacco”, University of Milan, Italy 5 

Corresponding author: Stella Conte  6 
e-mail: stellacontecasa@gmail.com  7 
Address: Department of Education,, Psychology, Philosophy, University of Cagliari, via Is Mirrionis 8 
1, 09123 Cagliari, Italy 9 
 10 

Abstract 11 

Smartphone abuse interferes with all activities in daily life. Young 12 

people who tend to have a smartphone addiction (SA) also have social, 13 

familiar and academic problems. Furthermore, smartphone provides 14 

immediate access to communication as well as avoids experiencing 15 

social anxiety. This research aims to evaluate the factorial structure of 16 

Smartphone Addiction Risk Children Questionnaire (SARCQ), a 17 

specific questionnaire created to assess the risk of SA in primary 18 

school children (8-11 years). An exploratory factor analysis before and 19 

a confirmatory factor analysis after were performed in order to 20 

establish the factorial structure of the questionnaire. Results showed a 21 

two-factor structure explaining 49.30% of total variance. The 22 

outstanding dimensions are: “I’m not afraid with you” (INAWY) and 23 

“Linus blanket” (LB). SARCQ will be useful to assess the risk of SA in 24 

childhood in order to operate early effective therapeutic interventions. 25 

Keywords 26 

New Technology, Smartphone Addiction, Childhood, Questionnaire, 27 

SARCQ, C.F.A. 28 

1. Introduction 29 

The use of smartphone has been increasing in the last twenty years. 30 

As a consequence, the access to information and data is easier and 31 

faster when compared to Personal Computer (PC) (Škaupová et al., 32 

2016). As an example, after the launch of iphone by Apple, three 33 

billion people have been using smartphone since 2007 (Ericsson, 34 

2019). 35 
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 2 

Smartphone is useful for communication, work, socialization and to 36 

get information, but its overuse could cause serious and problematic 37 

consequences (Al-Barashdi et al., 2015; Chóliz, 2010). 38 

There are three types of problematic use of smartphone: (i) very 39 

dangerous use (e.g. while driving a car); (ii) dispersive use (e.g. use of 40 

smartphone during a school lesson); (iii) overuse (Walsh et al., 2007). 41 

All these types of misuse could be associated to smartphone addiction 42 

(Chóliz, 2012). New technology addiction includes: (i) Internet 43 

Addiction (IA) (Kuss et al., 2014); (ii) Internet Gaming Addiction (IGA) 44 

(Kuss and Griffiths, 2012); (iii) Smartphone Addiction (SA) (Chóliz, 45 

2012). All these types of addiction show communalities and 46 

differences. Their symptoms are similar but the smartphone addiction 47 

is subtler due to its easiness of use (e.g. children of all ages can use it) 48 

as well as to its versatility and real helpfulness (Elhai et al. 2017). 49 

In 2013, 0.8% of the Italian population were classified as IAD (Kuss et 50 

al., 2019) and this percentage increases up to 5% among the 51 

adolescents (Poli et al., 2012; Taranto et al., 2015). Likewise, Rusconi 52 

et al. (2012) found a percentage of 2% in subjects from 14 to 18 years 53 

old. Recently, Pan et al. (2020) in their epidemiological meta-analysis 54 

show that the percentage of IAD in Italy ranged from 1.2% to 22.1% in 55 

the last ten years. Furthermore, a problematic smartphone use was 56 

observed in Italy in 6.3% of adolescents and this condition is 57 

associated with other behavioral addictions (Martinotti et al., 2011). 58 

According to ISTAT (2018), 85% and 72% of the Italian adolescents 59 

(aged from 11 to 17 years old), daily use smartphone and the Internet, 60 

respectively with a prevalence of female (87.5%).       61 

Several researchers proposed many definitions of SA but they all 62 

propose a problematic use of human-machine interactions leading to 63 

abuse and esclusive relationships at the detriment of many areas of 64 

the individual existence, among whom the most important is 65 

socialization in presence (Griffiths, 1999; Lin et al., 2014; Gutiérrez et 66 

al., 2016). 67 

To understand the construct of problematic smartphone use, it is 68 

helpful to comment addiction in the context of the more established 69 

models of substance use. Most prominent psychological models of 70 

addiction show that compulsory use develops out of a process of 71 

positive and negative reinforcement (Robinson and Berridge, 2003; 72 

Elhai et al, 2017). The positive reinforcemente model of addiction is 73 

helpful to explain how smartphone use progresses to pathological use. 74 

(i.e. incentive sensitization theory; Robinson and Berridge,2001). 75 
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 3 

Negative reinforcement models suggest that addiction develops as a 76 

way to cope with negative emotions. Negative reinforcement models 77 

offer a possible mechanism for smartphone use maintenance.  78 

Several pathways are related to negative reinforcement models, as 79 

habitual use and checking behaviors (Oulasvirta et al. 2012); seeking 80 

reassurance (Billieux et al. 2015); and reluctance to miss information 81 

(Przybylski et al. 2013).  82 

Two addictional pathways are relevant to both negative and positive 83 

reinforcement models because they involve hedonic behaviors intended 84 

to boost positive emotions, but also warding off negative ones such as 85 

extraversion and impulsivity (Billieux et al. 2015; Smetaniuk 2014; 86 

Sororet al. 2015). The extraversion pathway can involve sensation 87 

seeking and reward sensitivity, and the impulsivity pathway involves 88 

lack of self-control and regulation in managing smartphone use 89 

(Billieux et al. 2015a). This pathway is also relevant to antisocial 90 

personality traits, disinhibition, and attentional deficits (Billieux et al. 91 

2015). Therefore, it should be remarked that the pathways include 92 

variables that involve personality traits. 93 

Many personality and socialization problems are directly or indirectly 94 

associated to SA. In fact, a relationship between loneliness, shyness 95 

and SA has been reported in adults (Bian and Leung, 2015; Kim et al., 96 

2017). Like IA (Reed et al., 2017), SA exhibits deficit of attention, 97 

anxiety, loneliness, communication avoidance, reduction of social 98 

adaptation and other symptoms belonging to chemical addiction such 99 

as drug or alcohol addiction (Kim, 2013; Mendoza et al., 2018). Several 100 

studies showed a relationship between IA and social anxiety (Sapacz et 101 

al., 2016; Weinstein et al, 2015; Yücens & Üzer, 2018; Przepiorka et 102 

al., 2021); low empathy, low openness and low self-esteem (You et al, 103 

2019). Menendez-García et al. (2020) demonstrated an association 104 

between SA and Attention Deficit Hyperactivity Disorder (ADHD) in 105 

children and adolescents. This association was observed also in Asian 106 

samples (Lee et al, 2018; You et al., 2019; Zheng et al., 2014). 107 

Given the multiple repercussions of SA in both personal and social 108 

contexts, the search for evidence-based preventive strategies is 109 

essential.  110 

Like SA, interventions to prevent IA should also be focused on 111 

parents (Lin & Gau, 2013). A meta-analysis (Yen et al. 2007) on the 112 

prevention of Internet addiction found an association between some 113 

characteristics of the family and the development of IA among 114 

adolescents. Yu and Shek (2013), remarked a good parent-child 115 
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 4 

relationship among family protection factors. Some authors (Yen et al., 116 

2007; Flora, 2015) suggest a family-centered approach to prevention.  117 

Hence, it is crucial to have a tool to investigate how the use of 118 

smartphones mediates relationships with parents but also with the 119 

peer group, which plays an important psychological role in the 120 

developmental age. 121 

Another suggestion from the literature of IA is the need to develop 122 

tests for the assessment of forms of these addictions (Throuvala et al., 123 

2019; King  et al., 2018), which are also distinguished in relation to 124 

the tool used to connect (i.e. PC, smartphone), differentiated by age, 125 

and adapted to the culture of reference. 126 

In literature, some instruments to assess SA are the Smartphone 127 

Addiction Scale (SAS, Kwon et al., 2013), the Smartphone Addiction 128 

Measurement Instrument (SAMI, Tossel et al., 2015), and the 129 

Smartphone Addiction Inventory (SPAI, Lin et al., 2014). 130 

To date, a questionnaire to assess smartphone risk in children in 131 

Italy does not exist. Therefore, this research aims to implement the 132 

questionnaire for generalized smartphone addiction risk in children. In 133 

fact, generalized problematic smartphone use refers to a 134 

multidimensional and generalized behavioral patterns of smartphone 135 

use that could cause negative effects (Ponte et al., 2015; Chen et al. 136 

2020). 137 

Smartphone Addiction Risk Children Questionnaire (SARCQ) is a 138 

questionnaire aiming to assess the risk of SA in primary school 139 

children (8-11 years) in Italy. Thus, the evaluation of factorial 140 

structure by exploratory-confirmatory factor analysis will be crucial to 141 

use the questionnaire also in other contexts. 142 

 143 

2. Materials and Methods 144 

2.1 Participants 145 

This study was carried out on a sample of 470 children, 253 males and 146 

218 females, with an average age of 108.3 months (SD=9.7). Table 1 147 

shows the frequency distribution of the age variable across the sample. 148 

 149 

INSERT TAB.1 HERE 150 

 151 

All the parents of participants signed the informed consent. The 152 

research was approved by the Ethic Board of the University of Cagliari. 153 

The Smartphone Addiction Risk Children Questionnaire (SARCQ) was 154 
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 5 

administered to each child collectively in classrooms (primary school) 155 

under supervision of three researchers. All participants and their 156 

parents were informed that both questionnaire and data collection 157 

were anonymous, and an identification code was created for each 158 

participant. Since all the participants were teenagers, parents read and 159 

signed a document containing information on the aim of the research, 160 

data processing and informed consent for the processing of data, the 161 

participation in the survey, and the use of the data for research 162 

purposes. This study was carried out is respectful of the provisions of 163 

the Declaration of Helsinki in 1995 (as revised in Edinburgh 2000).  164 

All participants were Caucasian. They were recruited from 6 schools of 165 

the district of Cagliari, south Sardinia, Italy, from March 2019 to June 166 

2019. These schools accepted to take part in this research after a 167 

general request addressed to all the schools belonging to this district.  168 

 169 

2.2 Materials 170 

 171 

2.2.1 Questionnaire Development 172 

 173 

Preliminary steps were constructed through research of existing tests 174 

on smartphone problematic use or addiction. 175 

The test construction was based on other tests such as: Smartphone 176 

Addiction Scale Short Version (SAS-SV, Kwon et al., 2013), the 177 

smartphone Overuse Screening Questionnaire (SOS-Q, Lee et al., 178 

2017), the Problematic Smartphone Use Scale (Bianchi and Philips, 179 

2005) and the Smartphone Addiction Inventory (SPAI, Lin et al., 2014). 180 

A group of Psychology scholars, experts in new technology addiction, 181 

were commissioned to translate the scales into the Italian language 182 

and to choose the items adapted to 8-year old children. 183 

The chosen questionnaires assess issues such as: preoccupation with 184 

smartphone use (e.g. I check my smartphone to see if anyone has 185 

called or sent a message to me); distress if the smartphone is off or not 186 

available (e.g. I get angry if I cannot use my smartphone); problems 187 

with relationship or activity in general (e.g. I use my smartphone 188 

instead of doing something else); loss of control and overuse (e.g. I go 189 

to sleep late because I use my smartphone); use of smartphone to 190 

avoid negative emotions (e.g. I use my smartphone to get better when 191 

I’m sad) and, last, use of smartphone as a transitional object 192 

(Winnicot, 1971) (e.g. When I take my smartphone with me I feel closer 193 

to mom and dad). A transitional object is something, usually a physical 194 

object, (Winnicot, 1971) that provides psychological comfort to the 195 
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 6 

child progressively replacing the symbiotic mother-child bond. After 196 

the first draft, each question was submitted to a sample of 20 children 197 

(aged 8-10 years) to verify the understanding and ask them a new 198 

version with words familiar to the children language and slang. The 199 

questionnaire should not be too long because children have a low 200 

sustained attention. 201 

In the first page questions about age, gender, and use or not of 202 

smartphone was introduced to select the sample. The following items 203 

were removed: 204 

1) “I use smartphone instead of playing with my friend” because it is 205 

similar to: “I use smartphone instead of doing somethin else”. 206 

2) “I take my smartphone with me” was removed because nearly all 207 

sample had answered “Yes”. 208 

3) “I need to spend an increasing amount of time on smartphone to 209 

achieve some satisfaction as before” was removed because not clear for 210 

the sample. 211 

The last version of questionnaire included 13 questions and two 212 

disctractors with questions on the Internet. This choice was made 213 

because the child does not focus only on the smartphone and partially 214 

avoids responses due to social desiderability. 215 

 216 

2.2.2 Smartphone Addiction Risk Children Questionnaire (SARCQ) 217 

 218 

Smartphone Addiction Risk Children Questionnaire (SARCQ) is a 13-219 

ítem questionnaire. The items measuring smartphone addiction are 11 220 

and two are distraction items. 221 

The smartphone addiction items were:  222 

item 1: “I check my smartphone to see if anyone has called or sent 223 

me a message“; 224 

item 2: “I need to keep my smartphone with me to feel more 225 

confident”; 226 

item 3: “I feel alone if I can’t use my smartphone”; 227 

item 4: “When I take my smartphone with me I feel closer to mom 228 

and dad”; 229 

item 5: “I get angry if I cannot use my smartphone”; 230 

item 6: “I use my smartphone instead of doing something else (for 231 

example: play, draw, stay with friends)”; 232 

item 7: “When I take my smartphone with me, I feel safer”; 233 

item 8: “I use my smartphone to get better when I’m sad”; 234 

item 9: “Mom and dad are calmer when I take my smartphone with 235 

me”; 236 
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 7 

item 10: “I feel sad if something  bad is happening and I cannot use 237 

my smartphone”; 238 

item 11: “I go to sleep late because I use my smartphone”. 239 

 240 

Distractor items were: 241 

“I usually use the computer to do my homework”, and “I usually use 242 

the computer to play”. 243 

The answers were at 3-point Likert scale: 1-never; 2-sometimes, 3-244 

always. 245 

This 3-pointed scale is frequently used in children tests (e.g. Big Five 246 

Children, Barbaranelli et al. 2003), because, at their age (i.e. 8-10 247 

years), they are not able to perform more complicated discriminations 248 

than can be found in more complex scales.   249 

On the first page of the questionnaire there were these questions: 250 

“Are you a boy or a girl?” 251 

“Do you use the smartphone?” 252 

“How old are you?” 253 

 254 

2.3 Data analysis 255 

 256 

The data collection consists of the answers of each subject to the 257 

SARCQ where: 1 (strong disagreement); 2 (moderate agreement); 3 258 

(total agreement) for each of the 11 statements in the questionnaire. 259 

The exploratory factor analysis aims to extract latent-dimensioned 260 

factors underlying item scores.  261 

All questionnaires (470) were statistically treated both from a 262 

descriptive and structural point of view, through the application of 263 

exploratory factor analysis (EFA) followed by a confirmatory factor 264 

analysis (CFA). The 1-way ANOVA was carried out to observe 265 

differences between males and females. 266 

Further, the confirmatory factor analysis was performed. This analysis 267 

allows to calculate the individual factorial scores from two latent traits. 268 

Through a linear composition of the factor loadings estimated by the 269 

CFA model multiplied by the scores provided by the participants to 270 

each item associated with the latent trait components. 271 

 272 
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 8 

3. Results 273 

The data set has been initially processed by the statistical package 274 

SPSS 24 and then by package LisRel 8.8. The graph has been plotted 275 

by R package 4.0. 276 

Concerning the preliminary question: “Do you use the smartphone?” 277 

89% answered “Yes”. 278 

Frequencies, mean and standard deviation (SD), skewness and 279 

kurtosis were performed for individual items. Skewness and Kurtosis 280 

were used to evaluate the relevance of the expected normal asymmetry 281 

of SARCQs items in the direction of little or moderate children’s 282 

problems. Specifically, skewness ranged from -.067 to 1.224 and 283 

Kurtosis ranged from -1.521 to 2.093. Table 2 displays the main 284 

descriptive statistics and their standard errors. 285 

 286 

INSERT TAB.2 HERE 287 

 288 

Table 3 shows the frequency distributions obtained for each scale 289 

value across the 11 items of SARCQ . 290 

 291 

INSERT TAB.3 HERE 292 

 293 

Figure 1 shows the trends of agreement-disagreement with the 294 

statements of the questionnaire. Scores 1 are the frequencies of 295 

response of “full disagreement”; scores 2 are the frequencies of  296 

“moderate agreement”; scores 3 are the frequencies of “full agreement”. 297 

Therefore, score 1 and score 3 show the highest and lowest 298 

frequencies, respectively. Score 2 in an intermediate position, denotes 299 

a full decreasing monotonicity of the scale values with respect to the 300 

frequency distribution of the individual items. 301 

 302 

INSERT FIG.1 HERE 303 

 304 

Further, the different frequency profiles (Figure 1), exhibit the degree of 305 

internal discrimination to each single item is high with the exception of 306 

item 1: “I check my smartphone to see if anyone has called or sent me 307 

a message“, which shows an equipartition of the sample regarding the 308 

agreement frequencies to the three values of the Likert scale (1-never; 309 
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2-sometimes, 3-always). Conversely, the highest level of internal 310 

discrimination has been observed for item 3: “I feel alone if I can’t use 311 

my smartphone”. 312 

No significant differences between males and females for each item of 313 

SARCQ have been observed (p<0.05). 314 

 315 

3.1 Factor Analyses 316 

3.1.1 Exploratory Factor Analysis 317 

In order to evaluate the factor structure of SARCQ, a EFA was 318 

performed. Results of the exploratory factor analysis (EFA) to assess 319 

the number of underlying dimensions of SARCQ, and related factor 320 

loadings for each dimension, are shown in table 4. Like SPSS 24, the 321 

ML extraction method was used to reach the best link between the 322 

EFA solution and the algorithmic solution used by the LisRel 8.8 323 

software (Jöreskog, 1967, Finney, DiStefano, 2013). The 2-factor 324 

solution of EFA explained 49.30% of the total variance. The factors 325 

were named INAWY (I’m not afraid with you) and LB (Linus Blanket). 326 

 327 

INSERT TAB.4 HERE 328 

 329 

Using the EFA solution, a confirmatory factor analysis of first order 330 

was submitted to the statistical package LisRel 8.8 (see, Joreskög and 331 

Sörbom, 1988). 332 

 333 

3.1.2 Confirmatory Factor Analysis 334 

In order to verify the factor’s structure of exploratory factor analysis, a 335 

confirmatory factor analysis was performed using LisRel 8.8 (Jöreskog, 336 

1969; Joreskög, 1979). Tab. 5 shows the values of the estimated 337 

structural parameters x that points out the strength of the 338 

association between the item and the latent tracts involving both the 339 

INAWY and LB factors. The two-dimensional solutions offered by the 340 

confirmatory factor analysis has been parametrically reported in table 341 

5.  342 

INSERT TAB.5 HERE 343 
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 344 

The association between latent tracts and items was marked in bold to 345 

show the strong association between items and latent tract, 346 

respectively for INAWY and LB structural components. All the x 347 

parameters were statistically different from zero (p< 0.05). 348 

The two latent dimensions, respectively INAWI and LB, show a 349 

significant correlation with a structural parameter value equal to 350 

=0.62 (t=16.55; p<0.05) that exhibits a moderate association between 351 

the two latent components. By means of the EFA and CFA we were 352 

able to confirm the two-factor structure of SARCQ, considering the 353 

goodness of fit index reported in tab. 10. EFA and CFA solutions, 354 

jointly, denote a latent structure interpretation converging to a two-355 

dimensional interpretation, conveyed by items (3, 5, 6, 8, 10, 11), to 356 

the first factor named (INAWY). This effectively represents the 357 

addiction and the inability of handling negative emotions and 358 

loneliness. 359 

The second factor named (LB) was related to smartphone usage as a 360 

transitional object: the confirmatory analysis highlighted the strong 361 

association of the items 1, 2, 4, 7, 9 with this latent dimension. 362 

Figure 2 shows the parametric solution obtained from the confirmatory 363 

factor analysis with the ML solution method.   364 

A second order factor analysis has been applied to the data set. To 365 

verify the satisfactory adequacy of the first order solution, a second 366 

order analysis has been carried out. Results obtained from the second 367 

order solution show that no second order dimensions tends to be 368 

relevant. Therefore, the two-component solution seems to convey the 369 

most adequate data interpretation and dimensional reduction of the 370 

collected data. Analyzing in detail the Lambda-x (x) values (Tab. 5) the 371 

following items proved to be more consistent with factor INAWY: item 372 

10, “I feel sad if something bad is happening and I cannot use my 373 

smartphone” (x=0.79); item 8: “I use my smartphone to get better 374 

when I’m sad” (x=0.78) and item 5: “I get angry if I cannot use my 375 

smartphone” (x=0.77). As for LB factor, item 7: “When I take my 376 

smartphone with me, I feel safer” is the more efficient in terms of 377 

explained variance (x=0.83). The residual explained variance of factor 378 

LB is equally partitioned among the remaining items: 1, 2, 4, 9 with a 379 

x mean value of 0.65. 380 
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Tab. 6 and tab. 7 show the theta-delta parametric values associated to 381 

the random errors, and estimated by the CFA model solution for 382 

INAWY and LB latent traits, respectively. No significant values have 383 

been evaluated as different from zero. 384 

 385 

INSERT TAB.6 HERE 386 

 387 

INSERT TAB.7 HERE 388 

 389 

Tab. 8 and tab. 9 show the reliability coefficients (R2) for each item 390 

with respect to the confirmed two-factor solution for INAWI and for LB, 391 

respectively. All the estimated parameters passed the zero-difference 392 

test. 393 

 394 

INSERT TAB.8 HERE 395 

 396 

INSERT TAB.9 HERE 397 

 398 

Figure 2 shows the graphic solution of the confirmatory factor model 399 

with structural standardized parametric values. 400 

 401 

INSERT FIG.2 HERE 402 

 403 

The Cronbach’s alpha reliability coefficients for the two dimensions are 404 

equal to 0.849 for INAWY and 0.814 for LB, respectively. 405 

Goodness of fit indexes (GFI and AGFI) were very high and the error 406 

components (RMR and RMSEA) were very low. 407 

 408 

INSERT TAB.10 HERE 409 

 410 

Last, the factor scores for each subject related to each dimension 411 

(INAWY and LB) were computed. 412 

Figure 3 shows the score distribution for INAWY and LB, respectively. 413 

 414 

INSERT FIG.3 HERE 415 

 416 

Tab. 11 shows the percentage distribution of weighted scale values for 417 

the two factor dimensions. 418 

Jo
urn

al 
Pre-

pro
of



 12 

 419 

INSERT TAB.11 HERE 420 
 421 

4. Discussion 422 

Smartphone has become a prevalent technology, useful for fast access 423 

to digital information and communication (Lemola et al., 2015). This 424 

kind of technology is useful for working, communication and 425 

relationships, but its overuse is associated with adverse and 426 

problematic effects (Al-Barashdi et al., 2015; Chen et al., 2016; James 427 

and Drennan, 2005; Wang et al., 2015). The problematic use of 428 

smartphone interferes with activities in daily life and affects 429 

interpersonal relationships (Al-Barashdi et al., 2015). 430 

Concerning literature (negative and positive reinforcement models of 431 

addiction and parental and social protective factors), this research 432 

aimed at evaluating the risk of SA in children. Hence, a questionnaire 433 

has been created: Smartphone Addiction Risk Children Questionnaire 434 

(SARCQ). The 11 items of SARCQ are related to two dimensions: 435 

A) The first dimension named “I’m not afraid with you” (INAWY) is 436 

related to handle negative emotions and loneliness. This 437 

dimension is related to the use of smartphone to avoid negative 438 

emotions and its use as a relief. It is related to escape from 439 

reality, stress and unhappiness (Goldberg, 1995). Moreover, it is 440 

also related to the use of smartphone instead of dealing with 441 

negative emotions such as fear, sadness and anger. Boys and 442 

girls increase the smartphone use to compensate the negative 443 

feeling due to negative emotions: “I don’t feel them so they aren’t 444 

there!“ This dimension is also related to the “addiction”: boys and 445 

girls feel bad if they cannot have their smartphone with them. 446 

The items correlated to INAWY are: “I feel alone if I can’t use my 447 

smartphone”, “I get angry if I can’t use my smartphone”, “I use 448 

my smartphone instead of doing something else (for example: 449 

play, draw, stay with friends)”, “I use my smartphone to get 450 

better when I’m sad”, “I feel sad if something bad is happening 451 

and I cannot use my smartphone” and “I go to sleep late because 452 

I use my smartphone”. 453 

B) The second factor “Linus’ blanket” (LB) is inspired by the well-454 

known cartoon’s character who held a protective blanket. This 455 

dimension is related to the use of smartphone in relationship 456 

with parents and friends and not to miss them. Thus, the 457 

smartphone becomes a transitional object for boys and girls. This 458 
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dimension is related to socialization difficulties and avoids any 459 

direct contact with the others or to sublimate their absence. LB 460 

is correlated to: “I check my smartphone to see if anyone has 461 

called or sent me a message”, “I need to keep my smartphone 462 

with me to feel more confident”, “When I take my smartphone 463 

with me I feel closer to mom and dad”, “When I take my 464 

smartphone with me, I feel safer” and “Mom and dad are calmer 465 

when I take my smartphone with me”. 466 

 467 

 468 

5. Conclusions 469 

 470 

Smartphone overuse can give repercussions in both personal and 471 

social contexts. Thus, the preventive aspect is crucial. In fact, the 472 

present research aimed to develop a tool to evaluate the risk of SA in 473 

children, able to support the recognition of the need for preventive (or 474 

early therapeutic treatments) interventions on addiction. Hence, 475 

prevention will certainly be more effective by intervening during 476 

childhood and/or adolescence rather than during adulthood when 477 

disturbs caused by SA can be serious and more difficult to cope with.  478 

Thus, this research adds a new specific assessment tool, suitable for a 479 

very young population, which can also be used for screening. 480 

This research also shows some limitations and opportunities for future 481 

studies. 482 

The validation of this questionnaire could be a potential starting point 483 

for some further research in very young children. Smartphone use is 484 

affected by cultural aspects and varies across social groups and 485 

countries. Furthermore, it changes over time. 486 

More details about problematic smartphone use risk is useful. For 487 

example, more information on the context: Facebook, Whatsapp, 488 

Instagram could be an interesting future research area 489 

 490 

 491 
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Figure Captions 740 

Figure 1. Frequency splines for each score and items 741 

Figure 2. Factor structure of the confirmatory model 742 

Figure 3.  Score distribution for INAWY and LB 743 
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Tables 745 

 746 

Tab. 1 frequency distribution of age.  747 

8 years 9 years 10 years 11 years 

18 187 220 46 
 748 

 749 

Tab. 2 Main statistical description of the total sample 750 

Descriptive Statistics 

  Mean S. E. of the mean Median Std. Deviation Skewness S. E. of  Skewness Kurtosis S. E. of Kurtosis 

Item 1 2.04 .038 2 .823 -.067 .113 -1.521 .225 

Item 2 1.62 .035 1 .762 .769 .113 -.874 .225 

Item 3 1.3 .027 1 .594 1.809 .113 2.093 .225 

Item 4 1.65 .034 1 .742 .654 .113 -.916 .225 

Item 5 1.6 .033 1 .722 .768 .113 -.720 .225 

Item 6 1.53 .029 1 .638 .805 .113 -.39 .225 

Item 7 1.77 .037 2 .807 .444 .113 -1.327 .225 

Item 8 1.59 .033 1 .721 .809 .113 -.667 .225 

Item 9 1.78 .038 2 .821 .428 .113 -1.389 .225 

Item 10 1.44 .031 1 .665 1.224 .113 .234 .225 

Item 11 1.44 .030 1 .655 1.212 .113 .247 .225 

 751 

 752 

Tab. 3 Score by items: Frequencies of the total sample 753 

Frequencies  

 item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 Item 11 

Score 1 151 261 361 239 254 259 220 260 222 310 308 

Score 2 152 129 77 156 151 175 140 146 131 115 120 

Score 3 168 81 33 76 66 37 111 65 118 46 43 

 754 

Tab. 4 Factorial solution with maximum-likelihood method 755 
 756 

Factorial solution 

Items Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 Item 11 

F1 .578 .576 .614 .518 .707 .543 .720 .749 .513 .712 .605 

F2 .262 .247 -.207 .465 -.322 -.200 .377 -.213 .474 -.385 -.075 
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 757 

Tab. 5 Confirmatory factor solution (Lambda-X) 758 

LAMBDA-X 

Items 1 2 3 4 5 6 7 8 9 10 11 

INAWY   0.65*  0.77* 0.58*  0.78*  0.79* 0.60* 

LB 0.64* 0.63*  0.66*   0.83*  0.66*   
 759 

 760 

Tab. 6 Theta-delta for INAWAI 761 

Item 3 Item 5 Item 6 Item 8 Item 10 Item 11 

0.57 0.41 0.66 0.39 0.38 0.64 

 762 

Tab. 7 Theta-delta for LB 763 

Item 1 Item 2 Item 4 Item 7 Item 9 

0.59 0.61 0.56 0.31 0.57 

 764 

Tab. 8 Squared Multiple Correlations for INAWY 765 

Item 3 Item 5 Item 6 Item 8 Item 

10 

Item 

11 

0.43 0.59 0.34 0.61 0.62 0.36 

 766 

Tab. 9 Squared Multiple Correlations for LB 767 

Item 1 Item 2 Item 4 Item 7 Item 9 

0.41 0.39 0.44 0.69 0.43 

 768 

Tab. 10 Main indexes of goodness of fit 769 

Goodness of fit indexes 

DF GFI AGFI RMR RMSEA  NFI χ2/DF 

43 0.94 0.91 0.029 0.075 0.96 3.526 

 770 

 771 

 772 

 773 

 774 

 775 
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Tab. 11 Scale scores 776 

 Min 10% 20% 30% 40% 50% 60% 70% 80% 90% Max 

INAWY -9.69 -6.75 -5.87 -5.87 -4.46 -2.62 -0.55 3.57 9.16 22.34 52.13 

LB -11.57 -6.26 -6.26 -5.33 -3.32 -0.05 2.16 5.37 10.07 15.55 31.73 

 777 

 778 
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