
Article Not peer-reviewed version

Use of Technological Devices in

Children Aged 3–11 Years: Possible

Effects on Sleep and Behavioral

Difficulties

Marta Tremolada * , Roberta Maria Incardona , Sabrina Bonichini , Livia Taverna

Posted Date: 29 April 2025

doi: 10.20944/preprints202504.2349.v1

Keywords: children; technological devices; behavioral problems; emotional difficulties; sleep

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/234750
https://sciprofiles.com/profile/2111668
https://sciprofiles.com/profile/1412243
https://sciprofiles.com/profile/267426


 

 

Article 

Use of Technological Devices in Children Aged  
3-11 Years: Possible Effects on Sleep and  
Behavioral Difficulties 
Marta Tremolada 1,*, Roberta Maria Incardona 1, Sabrina Bonichini 1 and Livia Taverna 2 

1 Department of Developmental and Social Psychology, University of Padua 
2 Faculty of Education, Free University of Bolzano-Bozen 
* Correspondence: marta.tremolada@unnipd.it 

Abstract: The use of technological devices by children has increased in recent years. This study aims 
to: Investigate the frequency and typology of its use and the possible socio-demographic factors 
associated; screen emotional behavior and sleeping difficulties and their possible associations with 
children’s attitudes towards technological devices. The study involved 134 children (52.2% males), 
with an average age of 7.86 years (SD = 2.02) and mainly their mothers (80.2%). Participants were 
given a series of self- and proxy-report questionnaires about the digital age, type of activities, hours 
of sleep, and their behavioral/emotional difficulties. Parents declared tablet as the device most used 
by children (49.8%), with average daily use time of 22.86 min (SD=33.62). Their digital starting age 
was on average 5.91 years (SD = 2.25) with mostly recreative activities (Mean=3.15; SD=0.72). The 
tablet time was significantly different by gender (t307.08 = -2.36; p = 0.019), with boys using longer mean 
time tanh girls (27.8 versus 18.22) and having more ADHD problems (t309.49 = - 3.13 p = 0.002; 2.68 
versus 1.74). Parents declared on average 9.55 (SD = 0.55) hours of sleep per night for their children. 
A significant correlation was found between PC usage time and sleep hours (r = -0.13 p = 0.019). The 
frequency of tablet use was correlated with both the Behavioral Problems scale (r = 0.15 p = 0.010) and 
the ADHD scale (r = 0.11 p = 0.049). Based on these empirical results, preventive programmes and 
educational activities should be set up. 

Keywords: children; technological devices; behavioral problems; emotional difficulties; sleep 
 

1. Introduction 

The rapid advancement of digital technology has significantly transformed daily life, 
particularly among younger generations. Today’s children are immersed in a digital world where 
screen technologies, such as televisions, computers, tablets, and smartphones, play an integral role in 
their daily activities, influencing their cognitive, emotional, and social development. The increasing 
accessibility and widespread use of these digital devices raise important questions about their impact 
on children’s adaptation, behavior, and emotional well-being. 

The concept of digital natives has been widely discussed in the literature to describe individuals 
who have grown up with digital technology as an intrinsic part of their environment [1]. Unlike 
digital immigrants, who had to adapt to technological advancements later in life, digital natives 
exhibit an intuitive familiarity with digital devices. Prensky later revised his perspective, 
emphasizing digital competence over generational distinctions [1]. The shift toward digital wisdom, 
as opposed to mere digital fluency, underscores the importance of fostering a conscious and 
responsible approach to the use of technology among young users [2]. 

According to data reported by Save the Children, in Italy approximately one in three children 
between the ages of 6 and 10 (32.6%) uses a smartphone every day, a trend that has been continuously 
increasing in recent years (in 2018-2019 it was 18.4%) and with a clear prevalence in the South and 
the Islands, where the share increases to 44.4%, more than 20 percentage points higher than 23.9% in 
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the North [3]. In Italy, 73% of children and adolescents between 6 and 17 years of age use the internet 
every day and do so mainly through smartphones; 65.9% of children and adolescents use their cell 
phones every day. The age at which people own or use a smartphone is increasingly lower, with a 
significant increase after the pandemic: Children aged 6-10 who use their cell phones every day went 
from 17.4% to 27.6% between the two-year period 2018-19 and 2021-22. 

As digital engagement becomes increasingly prevalent among children, researchers have sought 
to understand its developmental implications. The growing body of literature on the use of digital 
media among children highlights both the potential benefits and the associated risks. On the one 
hand, digital technologies have been shown to facilitate learning, creativity, and social connectivity. 
Research suggests that exposure to interactive digital media can enhance cognitive skills, support 
second language acquisition, and improve information processing skills [4]. In addition, digital tools 
are increasingly integrated into educational settings to improve engagement and retention of 
knowledge [5]. 

However, concerns have emerged regarding the potential negative effects of excessive use of 
digital media. Prolonged screen time has been associated with issues such as reduced sleep duration 
[6], increased risk of attention difficulties [7], and lower social and academic competencies [8]. Gender 
differences in digital engagement have also been observed, with boys generally engaging more in 
games and online purchases, while girls tend to use digital devices primarily for communication and 
social interaction [9]. Dworak et al. [10] found an association between excessive use of television and 
video games and emotional and behavioral symptoms. Sanders et al. [6] reported an association 
between less screen time and fewer externalizing, as well as internalizing, problems. Furthermore, 
the potential risks of exposure to the internet, including cyberbullying and privacy concerns, 
emphasize the need for parental mediation and digital literacy initiatives. 

As digital technologies continue to evolve, further research is needed to develop strategies to 
optimize their benefits while minimizing risks. This study aims to contribute to the ongoing discourse 
by synthesizing current knowledge on digital participation in children, parental perspectives, and 
the broader implications for childhood development. The study objectives are to investigate the time 
and typology of use of digital devices, adaptation, emotional and behavioral difficulties in school-
age children understanding possible gender or age differences and the influence of parental 
sociodemographic factors. 

2. Materials and Methods 

2.1. Participants 

The study involved 134 children (52.2% boys), with an average age of 7.86 years (SD = 2.02) and 
one of the parents’ couples, mainly mothers (80.2%), with an average age of 42.74 (SD = 5.36). Tables 
1 and 2 show the sociodemographic information about children and their parents. 

Table 1. Sociodemographic information of children. 

 Frequencies % 

Gender 
Females 
Males 
Total 

150 
164 
314 

47.8 
52.2 
100 

Age 

3-5 years 
6-7 years 
8-9 years 
10-11 years 
Total 

76 
90 
71 
77 

314 

24.2 
28.7 
22.6 
24.5 
100 

School 
Pre-schooler 
1 ͣ primariy school 
2 ͣ primary school 

48 
23 
31 

15.3 
7.3 
9.9 
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3 ͣ primary school 
4 ͣ primary school 
5 ͣ primary school 
Total 

62 
72 
78 

314 

19,7 
22.9 
24.8 
100 

  Mean SD 
Child’s age  7.86 2.02 

Table 2. Sociodemographic information of parents. 

 Respondent parent Partner 
 Frequencies % Frequencies % 

Role 
Mothers 
Fathers 
Total 

253 
61 

314 

80.6 
19.4 
100 

  

Level of 
education 

Primary school 
Secondary school 1st grade 
Secondary school 2 nd grade 
Degree 1st level 
Degree 2 nd level 
Post-degree 
Missing 
Total 

0 
27 

159 
24 
70 
34 
0 

314 

0 
8.6 

50.6 
7.6 

22.3 
10.8 

0 
100 

0 
59 

158 
10 
60 
23 
4 

310 

0 
18.8 
50.3 
3.2 

19.1 
7.3 
1.3 
100 

Current job 

Part-time 
Full-time 
Looking for a job 
Missing 
Total 

129 
134 
40 
11 

314 

41.1 
42.7 
12.7 
3.5 
100 

70 
221 
18 
5 

314 

22.3 
70.4 
5.7 
1.6 
100 

Job hours/ 
week 

50 or more 
40-49 
30-39 
20-29 
10-19 
0-9 
Missing 
Total 

24 
76 
79 
81 
29 
13 
12 

314 

7,6 
24,2 
25,2 
25,8 
9,2 
4,1 
3,8 
100 

53 
165 
57 
16 
8 

10 
5 

314 

16,9 
52,5 
18,2 
5,1 
2,5 
3,2 
1,6 
100 

N. siblings 

0 
1 
2 
3 
4 
5 
Missing 
Total 

75 
108 
103 
15 
12 
1 
0 

314 

23.9 
34.4 
32.8 
4.8 
3.8 
0.3 
0 

100 

  

Perceived 
economic 
condition 

Low 
Average 
High 
Total 

 
34 

191 
89 

314 
 

10.8 
60.8 
28.3 
100 

  

 Mean SD   
Parental Age 42.74 5.36   

2.2. Procedure 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 29 April 2025 doi:10.20944/preprints202504.2349.v1

https://doi.org/10.20944/preprints202504.2349.v1


 4 of 12 

 

The protocol was approved by the Psychology Ethics Committee of the University of Padua 
(protocol 4039). All subjects gave their written informed consent to participate in accordance with the 
Declaration of Helsinki. The consent was then scanned and sent to the study director for further 
administration. Once signed informed consent has been obtained, the link to the compilation was 
sent by email to children and their parents, which took place online through the LimeSurvey 
platform. The mean time to complete the questionnaires was about 25 min. The participants in this 
study were parents and children from Northeastern Italy who completed various questionnaires 
from 2017 to 2020 during Padua University courses at the Faculty of Psychology. Three different 
cohorts were combined for a total of 314 subjects. The questionnaires were filled out by parents of 
children aged 3-11 years old. Subsequently, the data collected were coded and entered into SPSS files 
for statistical analysis. 

2.3. Instruments 

2.3.1. Sociodemographic Questionnaire 

This questionnaire allows you to collect useful information to understand the socioeconomic 
and cultural level of the family. It contains questions aimed at investigating the age, number of years 
of schooling, educational qualification and employment situation of the parent and partner, the age 
and sex of the child, the demographic data of the family (number of children, housing situation, 
economic situation). 

2.3.2. Parent Questionnaire on Child Digital Experience (3-11 Years) 

This is a questionnaire that the parent fills out and that allows you to understand what digital 
experience the child has acquired. It includes questions that investigate the frequency of use of each 
digital device and the type of activity performed. It also provides information related to the hours of 
sleep of children per night. The time range of the use of technical devices is transformed into minutes 
to compare these data with other variables. 

2.3.3. Child Behavior Checklist – CBCL/6-18 

CBCL/6-18 is a behavior assessment questionnaire that is part of Achenbach System of 
Empirically Based Assessment, ASEBA. It allows you to evaluate social skills and emotional-
behavioral problems. For this research, only the skills scale was taken into consideration, which 
allows to detect the subjects' skills profile, derived from 20 items and divided into 3 scales: activity 
scale (assesses the quantity and quality of the child's participation in sports, hobbies, games and 
activities, the quantity and quality of the jobs and/or chores done and of friendships), sociability scale 
(assesses the child's ability to get along with others, play and work independently), school scale 
(assesses school functioning). Profile sheets were used for scoring, divided by sex, age and type of 
scale, which allow the raw scores to be transformed into T scores and allow comparison with 
normative data, derived from reference samples of the same age. The retest reliability for the skills 
scale is 0.90 and, while the internal consistency is supported by an alpha coefficient ranging from 0.63 
to 0.79 [11]. 

2.3.4. Strengths and Weaknesses Questionnaire (SDQ-ITA, Version 4-10 Years for Parents and 
Teachers) 

The Italian version of the “Strength and Difficulties Questionnaire – SDQ” by Goodman (1997) 
was used. The SDQ is a questionnaire composed of 25 items divided into five subscales: 
Hyperactivity, Conduct Disorders, Emotional Problems, Peer Relations, Prosocial Behaviors. The 
same questionnaire can be filled out by both teachers and parents and allows the individual to obtain 
many information about the child’s behavior. Ratings range from 0 (not true) to 1 (fairly true) to 2 
(certainly true). For all scales, a higher score corresponds to a higher level of difficulty, with the 
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exception of the Prosocial Behaviors scale, in which a high score indicates a significant presence of 
positive behaviors. The calibration of the SDQ-ITA was obtained on a sample of 528 elementary 
school students in the provinces of Vicenza and Venice. The SDQ demonstrated good psychometric 
properties, with a five-factor structure and good internal consistency of the five subscales (Cronbach's 
alpha between 0.73 and 0.89). The SDQ percentile scores are reported to allow the use of the 
questionnaire both as an information sheet on the psychological difficulties of students and as a 
screening tool for schools (to identify cases of behavioral and emotional difficulties) [12]. 

3. Results 

3.1. Th Strating Digital Age and the Type of Use of Digital Devices 

From the frequency distribution of the answers on the age of first use of technology it emerged 
that the average age at which the children in our sample began to use technology was 5.91 years (SD 
= 2.25). Children used a digital device for the first time mostly between the ages of six and seven 
(37.3%), 20.4% between the ages of eight and nine and 28.1% between the ages of three and five. A 
minority of children started before the age of two (9.3%) and only 4.8% between the ages of nine and 
eleven. The device most used by the children in the sample was the tablet (49.8%), followed by the 
smartphone (35.4%) and the Personal Computer (PC) (12.2%). The e-book reader was less used (2.6%). 

The average time in minutes of daily use of the tablet was 22.86 (SD=33.62), of the smartphone 
8.87 (SD=24.43), of the PC 15.68 (SD=26.38) and of the e-book 1.23 (SD=7.11). 

The activities reported as frequently and most frequently performed by children with digital 
devices were recreational activities (M = 3.15; SD = 0.72, range: 1-5) such as listening to music (48.1%), 
watching TV/videos/cartoons (42.4%) and games for fun only (e.g. Angry Birds, Fruit Ninja, etc.) 
(39.2%). The least used were educational activities (28.7%); in fact, more than half of the children 
never used them. 

3.2. Impact of Sociodemographic Variables on Technology Usage Time and Typology of Activities 

A series of ANOVAS was performed on time children spent using digital devices at their age 
(grouped by age groups). The analysis showed a significant effect of the children's age on the 
frequency of tablet use (F3,307 = 2.85; p = 0.038), smartphone (F3,301 = 4.38; p = 0.005) and e-book (F3,308 = 
6.05; p = 0.001), while there was no significant effect of the children's age on the frequency of PC use 
(Table 3). In particular, following the application of the post hoc analysis with the Bonferroni method 
(Table 4), it was observed that children in the 8-9 age group used the tablet significantly more than 
those in the 3-5 age group (p = 0.023); that children aged 10-11 years used the smartphone significantly 
more than both children in the 3-5 age group (p = 0.012) and those in the 6-7 age group (p = 0.046); 
finally, that older children used e-books significantly more than younger children (p = 0.009), but also 
than the other age groups examined. 

Table 3. One-way ANOVA with DV the time spent on digital devices and IV the age of the children. 

 F df1 df2 p 
Tablet 2.85 3 307 0.038 
Smartphone 4.38 3 301 0.005 
PC 1.48 3 307 0.220 
E-book reader  6.05 3 308 0.001 

Table 4. Bonferroni post hoc test with DV the time spent on digital devices and IV the age groups of children. 

 
Age 

range A 
Age 

range B 

Usage Mean 
A 

Usage  
Mean B 

Mean 
differences 

(A-B) 
p 

M SD M SD 
Tablet 8-9 3-5 27.52 37.87 10.89 18.06 16.63* .023 
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Smartphone 
10-11 
10-11 

3-5 
6-7 

15.01 
15.01 

29.67 
29.67 

0.93 
3.78 

3.62 
13.17 

14.08* 
11.23* 

.012 

.046 

E-book 
10-11 
10-11 
10-11 

3-5 
6-7 
8-9 

4.14 
4.14 
4.14 

13.47 
13.47 
13.47 

0.00 
0.12 
0.45 

0.00 
0.90 
2.85 

4,14* 
4.03* 
3.69* 

.009 

.005 

.002 

The ANOVAS analyses showed a significant effect of children's age on recreational activities 
(F3,310 = 7.48; p = 0.0001) and on internet use (F3,310 = 9.99 p = 0.0001). Following the application of the 
post-hoc analysis with Bonferroni method, it was observed that younger children carried out 
recreational activities and used internet to a significantly lower extent than older children (Table 5). 

Table 5. Bonferroni post hoc test with VD the type of activities on digital devices and VI the age groups of 
children. 

 
Age 

range 
A 

Age 
range 

B 

Activities 
Mean A 

Activities  
Mean B 

Mean 
differences 

(A-B) p 

M DS M DS  

Recreational 
activities 

8-9 
10-11 
10-11 

3-5 
3-5 
6-7 

3.22 
3.38 
3.38 

0.72 
0.71 
0.71 

2.84 
2.84 
2.96 

0.66 
0.66 
0.70 

0.38* 
0.54* 
0.41* 

.011 

.000 

.004 

Internet 
8-9 

10-11 
10-11 

3-5 
3-5 
6-7 

2.54 
2.89 
2.89 

1.14 
1.08 
1.08 

1.76 
1.76 
2.20 

1.08 
1.08 
1.29 

0.78* 
1.10* 
0.66* 

.001 

.000 

.006 

A series of test T for independent samples was performed between the child gender variable and 
the variables relating to the time spent using technology and then between the child gender variable 
and the variables relating to the activities carried out with digital devices. Tablet use time was 
significantly different depending on gender (t = -2.36; df = 307.08; p = 0.019) and recreative (t = -2.95; 
df = 312; p = 0.003), creative activities (t = 2.10; df = 312; p = 0.0037) and photos (t = 3.84; df = 312; p = 
0.0001) were run differently depending on gender. Figure 1 shows these results. 

 

Figure 1. Comparison between boys and girls on the time spent and type of activities on digital devices. 

3.3. Associations Between Parental SES and Time and Typology of Use of Technological Devices 

The use of tablet time by children was significantly associated with the schooling years of fathers 
(r = -0.21 p = 0.034), indicating that a higher educational qualification of father was associated with a 
lower use of tablet by the child, and vice versa. The schooling years of the father were also 
significantly associated with the performance of recreational activities with digital devices (r = -0.32 

27.08

3.27 2.04 2.4

18.22

3.03 2.25 2.84

Tablet time
usage

Recreative
activities

Creative
activities

Photos

Males Females
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p=.001), so a higher educational qualification of the father corresponded to a lower use of recreational 
activities with digital devices by the child. 

A significant effect of the family's economic situation on the time spent using the smartphone 
emerged (F2,302=2.94 p=0.054). Following the application of the post hoc analysis with the Bonferroni 
method, it can be observed that parents with a low perceived economic condition declared that their 
children used the smartphone more time than those with a medium economic condition (M=18.38 
SD= 49.27 against M=7.62 SD=15.58). 

3.4. Behavioral Difficulties and Adaptive Skills Along Children’s Sociodemographic Factors 

A statistically significant difference was found for the ADHD scale by sex (t309.49 = - 3.13 p = 0.002), 
such that boys had higher scores on the ADHD scale than girls (M = 2.68 SD = 2.08 versus M = 2.01 
SD = 1.74). Therefore, we can state that boys have difficulties with attention and hyperactivity 
difficulties more than girls. Furthermore, a statistically significant difference emerged between boys 
and girls also for the Prosocial Behaviors scale (t312 = 2.78 p = 0.010), such that girls had higher average 
scores in the prosocial behaviors scale than boys (M = 8.10 SD = 1.58 versus M = 7.65 SD = 1.53) (Figure 
2). 

 

Figure 2. Relative frequencies of the T-scores of the global SDQ and scales scores referred to the children in the 
sample. 

An ANOVA analysis was performed to understand whether the child's age had a significant 
effect on the SDQ scales. The Behavioral Problems Scale differed significantly with age (F3,310 = 3.61; p 
= 0.014). After applying the posthoc analysis with the Bonferroni method, it was observed that 
children aged 3-5 years had significantly higher scores on the Behavioral Problems scale than those 
aged 10-11 years (mean difference = 0.72; p = 0.01); furthermore, it was seen that the children aged 6-
7 years had higher scores in the Prosocial Behaviors scale than those aged 3-5 years (mean difference 
= 1.10; p = 0.002). This result indicates that as the age increases, behavioral problems decrease, and 
prosocial behaviors increase. 

3.5. Associations Between Usage Time of Technical Devices and Psycho-Physical Health (Sleep and 
Behavioral Difficulties) 

Parents declared on average 9.55 (SD = 0.55) hours of sleep per night in their children. Pearson 
correlations were performed to evaluate whether the use time of technological devices was 
significantly associated with hours of sleep. Identifying the frequencies related to the time of day in 
which there was greater use of digital devices, it emerged that children used technologies more in 
the late afternoon, approximately in the hours preceding dinner (69.1%), while 10.8% of them use 
them before going to sleep. A significant correlation was found between computer usage time and 

1.29 1.29

2.68

1.06

7.65

1.24 1.45
2.01

0.87

8.1

Behavioral
difficulties

Emotional
symptoms

ADHD Peer
relationships

Prosocial
behaviors

Males Females
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sleep hours (r = -0.13 p = 0.019), which indicated a decrease in sleep hours as the frequency of PC use 
increases, and vice versa, an increase in sleep hours as the frequency of computer use decreases. 

To evaluate the level of adaptation of the children, parents were asked to complete the CBCL 
questionnaire, in the section related to the skill scale. The sample size is made up of 109 subjects; in 
fact, this cohort of participants belonged to an initial data collection related to the project and then 
this questionnaire was no longer administered. Three different skill scores emerged from the scoring, 
one for the Activity scale, one for the Sociality scale and one for the School scale; subsequently, an 
overall skill score was calculated and the cutoff levels adopting T scores conversion are reported in 
Figure 3. 

 

Figure 3. Relative frequencies of T-scores of the CBCL Total score referred to the children in the sample. 

Pearson correlations were performed between variables related to time spent using technology 
and activities carried out with digital devices and the scores of the CBCL competency scales (Activity 
scale, Sociability scale, School scale, Total score). 

Sociability scale score was significantly correlated with both the frequency of smartphone use (r 
= -0.024 p = 0.016) and the frequency of PC use (r = - 0.33 p = 0.001), so that as the frequency of 
smartphone and PC use increases, the sociability scale score decreases, and vice versa. The frequency 
of tablet use had a significant association with the School scale score (r = - 0.24 p = 0.012), so a lower 
score on the school scale is associated with greater tablet use, and vice versa. Furthermore, it emerged 
that the frequency of tablet use was also significantly associated with the total CBCL score (r = -0.19 
p = 0.048), so a higher total competency score corresponds to a lower frequency of tablet use, and vice 
versa. 

The analysis of the difficulty scores of the children adopting SDQ showed that 93% of them are 
normal, being below the 80th percentile; 4.8% fall within the subclinical range, while 2.2% are 
considered clinical subjects as they are above the 90th percentile. Figure 4 shows the frequencies 
cutoff scores along the various SDQ scales. 

 

60%16%

24%

Normal Subclinical Clincal

75% 80% 85% 90% 95%100%

T score SDQ

Behavioral problems

Emotive symptoms

ADHD

Peer problems

Prosocial benaviors

Normal Subclinical Clinical
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Figure 4. Relative frequencies of the T-scores of the SDQ global and scales scores referred to the children in the 
sample. 

The frequency of tablet use was positively correlated with both the Behavioral Problems scale (r 
= 0.15 p = 0.010) and the ADHD scale (r = 0.11 p = 0.049), indicating that a higher use of the tablet 
corresponds to greater behavioral, attention and hyperactivity difficulties, and vice versa. 
Furthermore, it emerged that the Behavioral Problems scale was also negatively correlated with the 
frequency of e-book use (r = -0.11 p = 0.049), indicating that a greater frequency of e-book use is 
associated with fewer behavioral problems, and vice versa. 

4. Discussion 

Today’s children live in an environment where technology is present in every aspect of their 
lives. According to the American Academy of Pediatrics (AAP) [13], children spend more time using 
digital devices than any other activity; therefore, some recommendations have been made regarding 
the use of technology by children, including limiting screen exposure to less than two hours per day 
[8,14]. This study was born from the intention of deepening the issues related to the use of digital 
tools by children and the connection between the use of technology and adaptation and emotional 
and behavioral difficulties of children. 

The first objective was to investigate the use of digital devices by children, analyzing the average 
age at which they begin to use technologies, the digital device they prefer to use between PC, 
smartphones, tablets and e-books, the frequency of daily use for each technological tool and the type 
of activities they carry out most when using technologies. The results show that the average age at 
which children approach technology is around six years, lower than those shown in precedent studies 
where seven years is the age for the first use of the Internet [15] and ten years for the first ownership 
of a mobile phone [15,16]. The average age of first use is decreasing. Further analyses on future 
cohorts of children would compare these current results with the new data. In this study, the most 
used device by children is the tablet, followed by the smartphone and the computer, while the e-book 
is still little used. Therefore, it seems that the use of smaller and more portable devices, such as tablets 
and smartphones, is currently preferred to the use of the computer, used for DVD and videogames 
in past years [17]. A recent study in 2023 by Save the Children Association (32.6% between the ages 
of 6 and 10) confirms that the percentage of daily use of small portable devices detected in our study 
is higher [3]. 

The activities performed most frequently by children in this study are recreational, including 
listening to music, playing games for fun, and watching videos, TV, and cartoons on digital devices 
as reported in 2012 [17], even if among the activities that have increased are listening to music and 
using the camera to take photos or selfies, probably following the new trend of social networks and 
influencers. 

The second objective was to understand whether the usage of technological devices was 
different depending on the gender or age of the child. Regarding the age of children, the results of 
this study agree with the literature which shows an increase in the time spent using digital devices 
as age increases [15]. Children's age is also found to be relevant for the performance of recreational 
activities and for the use of the Internet; specifically, older children (8-11 age group) perform 
recreational activities and use the Internet to a significantly greater extent than younger children (3-
7 years). Regarding the gender of the children, on average, boys use technology more than girls; 
however, a significant difference is found only for the time spent using the tablet, so that boys spent 
more time in front of the tablet screen. Cannoni and colleagues [7] observe that parents favor the use 
of technology in their male children, and that there are the fathers who transmit the interest in the 
use of technology to their male children. Future studies could examine whether and how the use of 
digital devices by both parents affects their children's use of technology, and whether any gender 
differences in parents' use of digital tools affect their children's use. Specifically, the higher 
educational qualification of fathers and the high economic condition reduce tablet use time and 
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recreational activities. The literature confirms this result explaining that parents with higher 
education and good economic condition exercise greater control over their children's use of 
technology, as they are more aware of the risks that come from it [18–20]. 

The third objective was to identify the possible associations between the use of technology 
devices and sleeping and behavioral difficulties. A decrease in sleep hours is recorded as the time 
spent using the computer during the day increased. These data are in line with the literature, which 
finds a negative association with sleep hours, not only for the use of video games, smartphones, and 
television, but also for the use of computers [21]. The same result is also reported by Twenge et al. 
[14], who found a significant association between the time spent using digital devices, both portable 
and non-portable, and sleep hours in children under ten years old. 

Regarding the overall level of adaptation, children have a predominantly normal level, while 
approximately a quarter of the children are placed in the clinical range. With respect to technology 
use time, it has emerged that greater smartphone and computer use time is associated with poorer 
participation in extracurricular group activities, a smaller number of friends, and worse behavior 
toward significant others (parents, brothers/sisters, friends).). This result would seem to be in line 
with the two main theories that explain the correlation between technology use and social and 
relational aspects, whereby, on the one hand, spending time using technology occurs at the expense 
of time that could be spent on social activities, increasing the risk of social isolation or depression 
[22]; on the other hand, young people with real or perceived deficits in social skills tend to use 
technology more to compensate for their difficulties [23,24]. Furthermore, it emerges that children 
who make greater use of tablet also have lower academic performance and greater academic 
difficulties, in line with what Peas [8] reports on the use of entertainment media, which would have 
a negative effect on children's academic results, mainly because they are often used while doing 
homework. 

With respect to the total behavioral and emotional difficulties, most children classified in the 
clinical range appear to have problems with peers, emotional symptoms and behavioral problems, 
while a small portion of children show symptoms of hyperactivity and inattention and problems in 
prosocial behavior. As children grow, behavioral problems decrease, and prosocial behaviors 
increase. With respect to the gender of the children, however, it is evident that boys have more 
symptoms of ADHD than girls, that have a greater presence of prosocial behaviors than boys. With 
respect to technology use time, it emerges that a higher use of the tablet corresponds to greater 
behavioral, attention and hyperactivity difficulties. This result is in line with the literature showing 
an association between externalizing symptoms, including inattention, hyperactivity and 
impulsivity, and high rates of technology use [22,25]. 

4.1. Strengths and Limits 

This study involves a large and heterogeneous sample with respect to sociodemographic 
conditions, so it can be considered fairly representative of the population of interest. The sample, 
however, comes entirely from North-Eastern Italy, so it would be interesting to observe the same 
phenomenon also in relation to other areas of the Italian peninsula. The data collected are multiple 
and diverse; this allows us to relate numerous variables detected in the same sample, paving the way 
for various research alternatives. 

Furthermore, the data collection is carried out over three years, thus allowing the comparison 
between the different cohorts that participated in the survey and the evaluation of how the same 
phenomenon changes over time. For this research, only questionnaires completed by parents are 
adopted, so it would be useful to compare our results with those obtained from the compilation of 
the same questionnaires by children, thus evaluating the degree of agreement between the answers 
given by parents and those given by children. 

Since this is a rapidly evolving field, the literature available on this topic may already be out of 
date. Furthermore, much of the literature focuses on preschool children and adolescents; this has 
made it more difficult to find information on what is already in the literature for school-age children. 
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5. Conclusions 

Future research studies could use the multiple data collected to relate other variables of interest, 
expand the number by involving other areas of Italy and compare these results with those obtained 
from the questionnaires filled out by the children. 

These information and future studies could be informative to set up preventive and educational 
programmes for children, for parents and for teachers. The directions could be: attention to the time 
facing the screen, ameliorate the parental control and the ability of children to regulate their use not 
excluding other important social activities and improving the educative activities adopting technical 
devices. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 
paper posted on Preprints.org, the research data file has been submitted here. 
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