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Abstract:

Background: Over the past decade, the use of digital tools has grown and research evidence
suggests that traditional media and new media offer both benefits and health risks for young
children. The abilities to understand and use language represent two of the most important
competencies developed during the first 3 years of life through the interaction of the child with
people, objects, events, and other environmental factors. The main goal of our study is to evaluate
the relationship between digital devices use and language abilities in children between 8-36 month,
considering also the influence of several variables..

Materials and Methods: We conducted a cross-sectional observational study on 260 healthy
children (140 males = 54%) aged between 8-36 months (mean=23.5+7.18 months). All the parents
completed a self-report questionnaire investigating the use of digital devices by their children, and
a standardized questionnaire for the assessment of language skills (MacArthur). Multiple linear
regression was used to evaluate the relationship between different variables. Subsequent
moderation analysis were performed to verify the influence of other factors.

Results: W found a statistically significant negative correlation between the total daily time of
exposure to digital devices and the Actions and Gestures Quotient (£=-0.397) in children between
8-17 months, and between the total daily time of exposure to digital devices and Language
Quotient ($8=-0.224) in children between 18-36 months. Sex, level of education/job of parents,
modality of use/content of digital device do not significantly affect these relationships.

© 2020 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202008.0070.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 August 2020 d0i:10.20944/preprints202008.0070.v1

2 of 14

Conclusion: In our study we found that a longer time of exposure to digital devices was related to
lower mimic-gestural skills in children from 8-17 months and to lower language skills in children
between 18-36 months, regardless of age, sex, socio-economic status, content and modality of use.
Further studies are needed to confirm and better understand this relationship, but parents and
pediatricians are advised to limit the use of digital devices by children and encourage the social
interaction to support the learning of language and communication skills in this age group.

Keywords: digital devices; digital media; toddler; children; language abilities.

1. Introduction

The abilities to understand and use language represent two of the most important competencies
developed during the first 3 years of life [1-5] through the interaction of the child with people,
objects, events, and other environmental factors in everyday settings [6-8]. This time is a great period
of plasticity in which the brain is sensitive to the quantity and quality of the linguistic input heard
from both people and object input sources. In fact, children’s language skills rapidly unfold over the
first three years of life [9] and during this time, language acquisition is determined by the total
number of words heard in children’s everyday environments and by the syntactic richness and
complexity of language expressed in the home environment [10].

Infants and toddlers are also capable of learning from screen media. This learning is dependent upon
the confluence of three distinct but interrelated factors: attributes of the child; characteristics of the
screen media stimuli; and the varied environmental contexts surrounding the child’s screen media
use [5].

In the last years, the market for infant-directed media products is increased and researchers are
trying to understanding whether and how screen media impact language development.

This increased use reflects both the increasing use of screen media by families and society [11] and
the growing marketing of cable TV channels, digital devices, and applications (apps) to young
children [12] even to those from disadvantaged households [13].

There is considerable evidence that children under two who watch educational Television do learn
media-presented vocabulary and then are able to transfer specific learning to more generalized
language gains [5,14-19] but specifically, Linebarger and Walker (2005) find that outcomes were
program specific [20]. Programs that had a strong narrative, such as Dora the Explorer, were
positively associated with greater vocabulary and expressive language, whereas, programs that had
little narrative structure and spoken language, such as Teletubbies, were negatively associated with
vocabulary and expressive language.

This suggest that not only does the amount of Television exposure influence language development,
but also there are other important factors to consider. A determinant role in the screen exposure is
played by parents. Parents can offset some of the potential harmful effects of media exposure on
their children for example stimulating an active use rather than a passive one.

However, it would appear that the quality and quantity of parents’ interactions with their children
tend to be reduced by the presence of Television [21-23].

Kabali and colleagues (2015), in a study conducted in a low-income urban pediatric clinic, showed as
almost all (97%) 0 to 4 year olds had used a mobile device, and three-quarters owned their own
device. The 92% of 1 year olds had exposure to mobile devices and they were primarily using mobile
devices for entertainment, not educational, purposes. Many parents report that mobile devices,
which are handheld and usually used individually, are more difficult to monitor in terms of what
the child is playing or downloading as well as where and when they are using media [13]. Instant
accessibility means that children can demand preferred programs at any time or place and Hiniker
and colleagues (2016) found that context-based rules (i.e., where children are allowed to use digital
media, such as the dinner table) were the hardest to enforce compared with rules about time limits
and content [24,25]. (Radesky and Christakis, 2016). Mobile devices are used to placate or distract
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children or to manage children’s behavior. Studies revealed that parents often give children devices
when doing house chores, to keep them calm in public places, during meals and/or at bedtime to put
their child to sleep [13,26-28].

In Italy a recent survey described that 20% of children used a Smartphone for the first time during
his first year of life. Moreover, 80% of children from 3 to 5 years old is able to use their parent’s
Smartphone. In addition, parents often use media as pacifiers, giving mobile devices to their child to
keep them calm during the first (30%) and the second (70%) year of life [29-30]. The majority of the
studies in literature are on the US population but there are very few studies on Italian infant,
toodlers and preschoolers. For that reason we believe it is important to explore how mobile devices
are managed by parents and how much this affects language development in Italian children under
three years old.

The main goal of the present study is to evaluate the language development in children between 8 to
36 months assuming that the use of electronic devices adversely affects language development but
this happen considering the influence of several variables.

We hypothesize that co-viewing and characteristics of the screen media stimuli influence the
relationship between digital devices use and language development. In particular, we consider that
there is a difference between children that use devices in active interaction with parent and children
that use devices alone. We do not expect socioeconomic status differences as each child has full
access to devices.

2. Materials and Methods

2.1 Sample selection

We conducted a cross-sectional observational study on 260 healthy children (140 males = 54%; 120
female = 46%) aged between 8-36 months (mean= 23.5+7.18 months), recruited from twelve
kindergartens and nursery schools of the city of Salerno.

All the children younger than or equal to 36 months were included; the exclusion criteria were the
presence of medical or neuropsychiatric conditions that could affect language or neuropsychomotor
development, and poor parental compliance to take parte into the study.

All the parents were invited to a preliminary meeting with a specialist in Child Neuropsychiatry, in
order to explain the methods and purposes of our research. Subsequently, two different self-report
questionnaires were administered to the parents who provided their written informed consent.

The first questionnaire aimed to investigate the use of DD by the children, while the second one was
a standardized questionnaire for the assessment of language abilities (Il primo vocabolario del
bambino PVB - Italian adaptation of the MacArthur-Bates Communicative Development Inventory -
CDI).

All the data were collected and examined by a single investigating neuropsychiatrist.

This study was performed in accordance with the Helsinki declaration and was approved by the
Campania Sud Ethics Committee (protocol number = N.0033986 March,01 2019).

2.2 Digital Devices Questionnaire (DDQ)
Digital Devices questionnaire consisted of two parts:
a first section that collected general information, socio-demographic data and medical history (age,
sex, family members, number of siblings, educational level and job of the parents, pregnancy,
childbirth, psychomotor development, diagnosed pathologies); a second section, consisting of 12
items, exploring the use of DD by children, as follows:

— DD available at home (Smartphone, Tablet, Computer, Television, Videogamess);

- children's favorite DD (Smartphone, Tablet, Computer, Television, Videogamess);

age of start using DD (Smartphone, Tablet, Computer, Television, Videogamess);

- mean time of daily use (Smartphone, Tablet, Computer, Television, Videogamess);

—  modality of use (with or without parents’ supervision);

—  preferred content (with or without dialogues);

- content selection (independent choice or choice guided by the parent);
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behaviors implemented by DD use (frustration level, name response, social attention)

—  parental motivation for allowing DD to the child (to entertain, to calm down, during meal
time, to fall asleep);

—  parents' awareness of the risks for their children associated with the DD use;

parents request to the pediatrician for advice on DD use by children;

—  Time spent by the child in recreational activities with peer.

2.3 1l primo vocabolario del bambino (PVB) - Italian adaptation of the MacArthur-Bates Communicative
Development Inventory (CDI)

The language skills of the children were assessed through a standardized questionnaire.

PVB is a standardized questionnaire for parents of children aged between 8 and 36 months, used
both in research and in clinical practice for assessing communication and language in children with
typical and atypical development. Given the physiological changes in language development
between the first and third year of age, two forms have been created: the "Gestures and Words"
Form, for children between 8 and 17 months, and the "Words and Phrases" Form, for children
between 18 and 36 months.

All the raw scores, are converted into age-weighted scores. In the "Gestures and Words" Form three
age-weighted scores are considered: the Actions and Gestures Quotient (AGQ), the Language
Understanding Quotient (LUQ) and the Language Production Quotient (LPQ). In the form "Words
and Phrases" is considered only the Language Quotient (LQ). The age-weighted scores have
mean=100 and standard deviation (SD)=15; scores below 70 (-25D) are considered below the norm.

2.4 Statistical analysis
All data were expressed as mean, standard deviation and proportions/percentage, and subjected to
descriptive statistics analysis.
A preliminary normality test was performed in order to verify the data distribution (Shapiro-Wilk
Normality Test). Multiple linear regression analysis was used to evaluate the relationship between
different variables. Subsequent moderation analysis were performed to verify the influence of other
factors. Bonferroni correction for multiple comparisons has been applied.
All data were analyzed using the Statistical Package for Social Science, version 23.0 (IBM Corp,
2015); p-values less than or equal to 0.0025 were considered statistically significant.

3. Results

3.1 Sample characteristics

Our sample included 260 children (140 males=54% and 120 females=46%) aged between 8-36 months
(mean=23.5+7.2months). The sample was subsequently divided into two sub-groups: 72 children
between 8-17 months (mean=13.8 +3.5) and 188 children between 18-36 months (mean=27.1 +4.4),
based on the typical differences in language competences of the two group age and, therefore, on the
different standardized questionnaires administered. Socio-demographic and clinical data suggests
that the sample is representative of a population with a typical psychomotor development (first
steps mean age =12.6+2.0 months; first words mean age =12.8+4.2 months) and the two subgroups
appeared homogeneous for the main characteristics analyzed. The socio-demographic
characteristics of the sample are summarized in Table 1.

Total Sample 8-17 months 18-36 months
Sample Size 260 72 188
Sex
male 140 (54%) 44 (61%) 96 (51%)
female 120 (46%) 28 (39%) 92 (49%)
Age - m+SD 23.5 £7.2 months 13.8 £3.5 27.1+4.4
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Pregnancy problems 38 (15%) 7 (10%) 31 (16%)

Birth problems 27 (10%) 3 (4%) 24 (13%)

Perinatal problems 25 (10%) 7 (10%) 18 (10%)

Birth week - m+SD 38.9+1.9 39.1+14 38.8 2.0

Birth weight - m+SD 3.2+0.5kg 3.3+0.5 3.2+0.5

Crawling 36 (14%) 10 (14%) 26 (14%)

First step age m*SD 12.6 2.0 months 12.3£1.9 12.7 +2.0

First word age m+SD 12.8 +4.2 months 10.8 £3.0 13.4+4.3

Medical pathologies 18 (7%) 4 (5%) 14 (7%)

Family members 4.0+1.0 3.7+0.9 41+1.2

Siblings - mSD 1.1+0.9 1.0+0.7 1.2+0.9

M/F age - m+SD 34.7 £5.1/ 37.7 £5.7 years 34.9+4.7/37.3 6.4 34.7 5.3/ 37.8 +5.4

Educational level MS HS UN MS HS UN MS HS UN
Mother 27(11%) 116(45%) 114(44%) 4(6%) 28(39%) 39(55%) 23(12%) 88(47%) 75(41%)
Father 50(20%) 118(47%) 81(33%) 11(16%) 32(47%) 25(37%) 39(22%) 86(47%) 56(31%)

UH SW OW/T SE U/H SW OW/T SE UH SW OW/T SE

Mother 67(27%)  55(22%)  57(23%)  71(28%) | 17(24%)  14(19%) 17(24%) 24(33%) | 50(28%) 41(23%) 40(22%)  47(27%)
Father 14(6%)  87(35%)  70(28%)  77(31%) 2(3%) 25(36%)  15(22%)  27(39%) | 12(7%)  62(34%) 55(31%)  50(28%)

Table 1. Sample characteristics. m=mean; SD=standard deviation; M=mother; F=Father; MS=middle
school; HS=High School; UN=University; U/H=unemployed / housewife; SW=skilled worker;
OW/T=office worker, teacher; SE=self-employed.

3.2 Digital Devices questionnaire

Most of the parents reported the use of at least one DD by their children (252/260, 97%); in younger
children this percentage was slightly lower (64/72, 89%), while it reached 100% in the group of older
children (188/188).

The DD preferred by children in both groups were the Smartphone (171/252, 66%) and the
Television (157/252, 60%), with a slight preference for the Smartphone in older than in younger
children (71% vs 53%). The Tablet ranked third (44/252,17%), with a greater preference in older
children (21% vs 6%).

The parents reported that the DD used as first by the children were Television (mean age=11.3+5.2
months) and Smartphone (15.6 +5.8months), followed by Tablet (18.5£6.1 months), PC (18.8+7.9
months) and Videogames (22.31+3.2 months). In the group of younger children, the mean age of the
first use of any DD considered was always earlier, compared to the group of older children.

In the total sample, the mean time spent on DD by the children was 2.13+2.04 h/day. The most used
DD were once more Television (1.27+1.39 h/day) and Smartphone (0.62+0.85 h/day). Older children
used DD more than younger (2.34+2.09 vs 1.57+1.79 h/day).

Most of the children used DD mainly in presence of parents/caregivers (188/252, 75%), or of
brother/sister (23/252, 9%), while a 5% of children used DD without any supervision (13/188); a
scheduled digital parent-control was reported in 11% (28/252).

The children's favorite DD contents were video with dialogues (190/252, 75%). More in detail the
content of DD were driven by the parent in 89% of younger children (57/64, 89%), while only in 41%
(110/188) of older one.
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In both groups the main reasons why parents allowed their children to use DD were “to entertain”
(104/252, 42%) or “to calm the child” (91/252, 36%). The DD were frequently also used during meal
time (94/252, 37%) or before the child went to sleep (23/252, 9%).

In few children, with a slightly prevalence in the older group, the parents reported that they did not
respond to the their name when called (6/252, 2%), or didn’t interacted with others (12/252, 5%)
during DD use. A further 6% (16/252) appeared frustrated, with stubborn crying, if the DD was
taken off.

Overall, the parents also reported sleep problems (including difficulty falling asleep and/or frequent
nighttime awakenings) in about 33% (86/260) of the children, with a slightly prevalence in younger
group (45% vs 33%).

Finally, 53% of parents (134/260) expressed concern about the health consequences of the DD use in
their children, although only 19% of the parents (47/260) had already asked their pediatrician for

advice on this topic.

Total Sample 8-17 months 18-36 months

Sample Size 260 72 188
Use of DD by children

(at least one) 252 (97%) 64 (89%) 188 (100%)
DD available at home
Smartphone 191 (74%) 43 (60%) 148 (79%)
Tablet 86 (33%) 13 (18%) 73 (39%)
Personal Computer 52 (20%) 19 (26%) 33 (18%)
Television 230 (85%) 59 (82%) 171 (91%)
Videogames/console 12 (5%) 2 (3%) 10 (5%)
Children's favorite DD
Smartphone 171 (66%) 38 (53%) 133 (71%)
Tablet 44 (17%) 4 (6%) 40 (21%)
Personal Computer 12 (5%) 5 (7%) 7 (4%)
Television 157 (60%) 40 (56%) 117 (62%)
Videogames/console 4 (2%) 1(1.4%) 3 (1.6%)
Age of start using DD months (m+SD) months (m+SD) months (m+SD)
Smartphone 15.6 +5.8 11.1+3.1 16.4+5.9
Tablet 18.5+6.1 15.3+£3.1 18.6+6.2
Personal Computer 18.8+7.9 14.0+3.1 16.8+12.9
Television 11.3+5.2 8.4+3.7 12.245.3
Videogames/console 22.3+3.2 16.0+0.0 23.6+1.3
Time of use DD hours/day (m+SD) hours/day (m+SD) hours/day (m+SD)
Smartphone 0.62+0.85 0.41+0.62 0.70+0.91
Tablet 0.19+0.55 0.06+0.23 0.25+0.62
Personal Computer 0.04+0.28 0.05+0.21 0.03+0.30
Videogames 0.01+0.05 0.01+0.06 0.01+0.04
Television 1.27+1.39 1.04+1.36 1.36+1.39
Total Time 2.13+2.04 1.57+1.79 2.34+2.09
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Modality of use
with parent/caregiver 188 (75%) 56 (87%) 132 (70%)
with brother/sister 23 (9%) 4 (6%) 19 (10%)
with parent-control 28 (11%) 3 (5%) 25 (13.5%)
alone 13 (5%) 1(2%) 12 (6.5%)
Favorite contents
with dialogue 190 (75%) 44 (69%) 146 (78%)
without dialogue 22 (9%) 12 (19%) 10 (5%)
Videogames 40 (16%? 8 (12%) 32 (17%)
Contents selection
independent choice 117 (46%) 7 (11%) 110 (59%)
choice guided by parents 135 (54%) 57 (89%) 78 (41%)
Reasons for granting DD
to entertain 105 (42%) 24 (38%) 81 (43%)
to calm down 91 (36%) 20 (31%) 71 (38%)
to fall asleep 23 (9%) 6 (9%) 17 (9%)
during meal time 94 (37%) 24 (38%) 70 (37%)
Concerns about DD use
Yes 134 (53%) 38 (59%) 96 (51%)
No 118 (47%) 26 (41%) 92 (49%)
Request to the pediatrician
Yes 47 (19%) 5 (8%) 42 (22%)
No 205 (81%) 59 (92%) 146 (78%)
Behavior during DD use

absent  partial immediate | absent  partial = immediate | absent  partial = immediate
response to name 6(2%) 92(37%) 154 (61%) | 0(0%) 14(22%) 50 (78%) | 6(3%) 78(42%)  104(55%)

absent  partial adequate | absent  partial adequate | absent  partial adequate
social attention 12(5%) 30 (12%) 210 (84%) | 4 (6%) 4 (6%) 56 (88%) 8 (4%) 26(14%)  154(82%)

high  medium low high  medium low high  medium low

frustration 16(6%) 113(45%) 129 (51%) | 4 (6%) 16(25% 44 (69%) | 12(6%) 99(53%) 77(41%)
Social activities*
less than once a week 16 (7%) 4 (8%) 12 (6%)
about once a week 72 (31%) 8 (17%) 56 (30%)
several times a week 93 (39%) 16 (34%) 75 (40%)
often- every day 55 (23%) 10 (21%) 45 (24%)
Sleep problems 86 (33%) 32 (45%) 54 (29%)
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Table 2. Digital Devices Questionnaire; m=mean; SD=standard deviation; DD=digital devices; *(only

for children >12 months, total sample size=236)

3.3 Relationship between Digital Devices use and language skills in children

In the group of younger children, a statistically significant negative relationship was found between
the total daily time of exposure to DD and the Actions and Gestures Quotient (AGQ) scores, through
linear regression analysis (8=-0.397; R2=0.158; p=0.001; Table 3; Figure 1).

Through subsequent moderation analyzes emerged that other factors such as sex, level of
education/job of parents, modality of use/content of DD, and frequency of social activities do not
significantly affect this relationship (Table 4).

On the other hand, no statistically significant relationship was found between the total daily time of
exposure to DD and the Language Understanding Quotient (LUQ) and Language Production
Quotients (LPQ) scores (Table 3).

The relationship between age of the first use of the DD and AGQ, LUQ and LPQ scores was also
tested, but no statistically significant correlation was found (Table3).

In the group of older children a statistically significant negative relationship was found between the
total daily time of exposure to DD and the Language Quotient (LQ) scores, through linear regression
analysis ($8=-0.224; R2=0.060; p=0.001; Table 3; Figure 2).

Also in this case, we found that the variables considered in the subsequent moderation analysis did
not significantly affect this relationship (Table 4).

No statistically significant relationship was found between the start age of use of the DD and the LQ

scores (Table3).
Daily Time of Use DD Start Age of Use DD
R? Iq t p-value R? Ia t p-value
Understanding Quotient 0.033 -0.182 -1.515 0.135 0.053 -0.230 -1.495 0.143
Production Quotient 0.000 0.000 0.003 0.997 0.051 -0.225 -1.461 0.152
Actions and Gesture Quotient 0.158 -0.397 -3.542 0.001** 0.034 -0.185 -1.192 0.240
Language Quotient 0.060 -0.244 -3.291 0.001** 0.001 -0.032 -0.411 0.681

Table 3. Linear regression analysis

Actions and Gestures Quotient | Language Quotient
sex p=0.622 p=0.528
parents’ educational level p=0.132 p=0.251
parent’s job p=0.261 p=0.475
co-viewing p=0.659 p=0.728
contents p=0.969 p=0.601
social activities p=0.403 p=0.177

Table 4. Moderation analysis.
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Figure 1. Linear regression between time of DD use by the children and Actions and Gesture Quotient.

x axis= hours/day of DD use; y axis = Actions and Gestures Quotient scores.
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Figure 2. Linear regression between time of DD use by the children and Language Quotient.

x axis= hours/day of DD use; y axis= Language Quotient scores.

4. Discussion

The purpose of our study was to evaluate the use of digital devices in a population of children under
3 years old and correlate them with language skills. Our sample consisted of 260 children (54% male;
mean age = 23.5+7.2 months), that was divided into two subsamples of children aged 8-17 months
(n=72) and 18-36 months (n=188), according to the physiological variations of language skills in the
two different age groups. The two subgroups appeared homogeneous for the main
socio-demographic and clinical characteristics analyzed, and both are representative of a typically
developing population (the stages of psychomotor development were described in the norm and
children with neuropsychiatric problems were not reported).

The first important result that emerged from our survey was that almost all of the children (97%)
used at least one of the most popular digital device, with a slight difference based on age. In
particular, all the children between 18-36 months (100%) used DD against 89% of the children
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between 8-17 months. Our result is in line with the study of Zimmerman et al. (2007) in which 90% of
parent reported that their children younger than 24 months use some form of electronic media [31].
The digital devices preferred by the children were the Smartphone (66%) and the Television (60%),
with a slight preference for the Smartphone in the older than in the younger children group (71% vs
53%). The Tablet was in third place being preferred by 17% of the total sample and by 21% of
children between 18-36 months.

This data confirms that the Smartphone and the Tablet, considered among "new" digital devices,
have become part of everyday life, and that children, even very young, are increasingly familiar with
these tools [32].

In addition, parents reported that the first digital device used by the children was television (mean
age of first use =11.3+5.2 months) followed by Smartphone (15.6 +5.8 months), Tablet (18.5+6.1
months), PC (18.8+7.9 months) and Videogames (22.3+3.2 months). In our opinion, it is also
important underline that in the group of younger children the ages of first use of DD are always
lower than in the group of older children, for all the digital devices analyzed. This data would
suggest a sort of "anticipation" of the age to DD exposure, which would seem increasingly early
[31,32].

The average daily used of DD was about 2 hours/day, with a slight difference between the two
groups (1.57 hours in children between 8-17 months and 2.34 hours in children between 18-36
months), confirming what has already emerged from the previous literature data. Vandewater et al.
(2007) reported that forty percent of children between 6-23 months used digital media 2 or more
hours/day [33] and Zimmerman et al. (2007) reported that on average infants younger than 24
months watched Television for 1-2 hours/day [31].

The most of children used digital devices in the presence of the parent/caregiver (75%) or siblings
(9%), and only a minority of children completely alone (5%); 11% of parents report the use of
automatic parental-control.

In line with previous literature data, we also found that parents using DD as peacekeeper for their
children while they are engaged in other activities [34,35]; in both groups the main reasons why
parents allowed their children to use DD were to entertain (42%), to calm the child (36%), during
meal time (37%) or before the child went to sleep (9%).

In a small percentage of children aged 18-36 months, parents reported some atypical behaviors
during the DD use: this children did not respond to the their name when called (2%), or didn’t
interacted with others (5%) during DD use. A further 6% appeared frustrated, with stubborn crying,
if the DD was taken off. This data suggests that the use of digital devices in some children can
become totalizing and lead to a reduction in social interaction and a difficulty in emotional
regulation, as already reported in previous studies [36,37].

Overall, the parents also reported sleep problems (including difficulty falling asleep and/or frequent
nighttime awakenings) in about 33% of the children, with a slightly prevalence in younger group
(45% vs 33%). The association between sleep disturbance and excessive media use by children had
already been reported. In particular, a recent cross-sectional study including 1117 toddlers showed
that everyday use of a Tablet or Smartphone raised the odds ratio of a shorter total sleep time and a
longer sleep onset latency regardless of other factors, such as temperament or type of screen
exposure (TV or Videogames) [38].

Finally, 53% of parents expressed concern about the health consequences of the DD use in their
children, although only 19% of the parents had already asked their pediatrician for advice on this
topic.

The most important result of the study concerned the relationship between language skills and time
spent on digital devices by the children.

In children aged 8-17 months, we found a negative relationship between the total daily time of
exposure to DD and the Actions and Gestures Quotient scores. Therefore, the children who spent
more time to use digital devices showed a repertoire less rich in communicative gestures. It is
important to consider that gestural and mimic ability are the main indicators of the pre-verbal
communication skills of children in this age group.
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In children aged 18-36 months, we found a negative correlation between the Language Quotient and
the time spent on DD. In this case, greater use of DD by children was associated with less production
of words. In both cases the correlation found was weak but significant and sex, age and
socio-economic status did not significantly affect these relationships.

For several years there has been a scientific debate about the association between the use of digital
media and language skills in children. In terms of quantity of exposure, many authors suggest that
the use of digital devices may represent a "passive" behavior that displaces fundamental learning
opportunities for the child [37]. Population-based studies and a very recent meta-analysis showed
associations between excessive TV viewing in early childhood and language, cognitive and
socio-emotional delay; possible mechanisms responsible for this association would be inappropriate
content, decrease in parent-child interaction and poor family functioning. Furthermore, earlier age
of media use onset, cumulative hours of media use and contents were independent predictors of
poor cognitive and linguistic skills [31,39-42].

In particular, evidence provides limited educational benefits of media use for children under 2 years
and the American Academy of Pediatric discourage media exposure under this age [43].

It would seem, indeed, that before the age of 24 months, interaction with parents/caregivers is more
effective in teaching verbal and non-verbal problem solving strategies [44]. On the other hand, there
would be a difficulty learning from 2D representations before the 30 months (video deficit) due to
the poverty of symbolic thought, control of immature attention and insufficient flexibility to transfer
knowledge to the real world [45]. Before the age of two, therefore, children would learn language,
sensorimotor and socio-emotional skills more through hand-on exploration and social interaction.
Our study is in line with this evidence, showing that a higher use of digital media was associated
with less language skills; however, some authors disconfirm these results, showing an absence of
correlation between language skills and time spent by children on digital media [46]. Other studies
suggest, on the other hand, that the use of digital devices is not exempt from bringing benefits to
children, even if they depend on the age, the stage of development, the characteristics of the child,
the methods of use (co-viewing) and content (educational applications). The use of educational
applications and parent co-viewing would be associated with an improvement in language skills in
children [47,48].

In our study the co-viewing and the digital contents did not seem to significant affect the
relationship between language and digital device use.

This result could be due to not specifically investigating the use of "educational applications" and
not to distinguish between "active" or "passive" co-viewing; therefore we can further explore these
two aspects in future researches.

However, we can also hypothesize that in the age group considered (8-36 months), these two factors
are not as decisive as they are for older children, maybe because in this age group direct social
interactions direct are the main source of language learning.

Another limitation of the study is to use indirect questionnaires aimed at parents. Further studies
would be needed, to assess language and communication skills through standardized direct tests
[49].

5. Conclusion

Over the past decade, the use of digital tools has grown and research evidence suggests that
traditional media and new media offer both benefits and health risks for young children.

In our study we found that a longer time of use of digital devices was related to lower
mimic-gestural skills in children from 8-17 months and to lower language skills in children between
18-36 months, regardless of age, sex, socio-economic status, content and modality of use. Further
studies are needed to confirm and better understand this relationship, but parents and pediatricians
are advised to limit the use of digital devices by children and encourage the social interaction to
support the learning of language and communication skills in this age group.


https://doi.org/10.20944/preprints202008.0070.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 August 2020 d0i:10.20944/preprints202008.0070.v1

12 0f 14

Acknowledgements: We thank all the parents for the time spent to take part in our research.
Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. 1. Hoff, E.. How social contexts support and shape language development. Developmental Review,
2006;26:55-88.

2. 2. Gauvain, M. The social context of cognitive development. New York: Guilford. 2001.

3. 3. Hart, B, & Risley, T. R. American parenting of language-learning children: Persisting differences in
family—child interactions observed in natural home environments. Developmental Psychology,
1992;28:1096-1105.

4. 4. Hart, B, & Risley, T. R. Meaningful differences in the everyday experiences of young American
children. Baltimore: Paul H. Brookes. 1995.

5. 5. Linebarger, D. L., & Vaala, S. E. Screen media and language development in infants and toddlers: An
ecological perspective. Developmental Review, 2010;30(2):176-202. https://doi.org/10.1016/j.dr.2010.03.006

6. 6. Bronfenbrenner, U. The ecology of human development: Experiments by nature and design.
Cambridge: Harvard University Press. 1979.

7. 7. Carta,].]. & Greenwood, C. R. Process-product analysis: An approach for studying critical variables
in early intervention. Journal of the Division for Early Childhood, 1987;12:85-91.

8. 8. Greenwood, C. R, Carta, J. J., & Atwater, J. B. Ecobehavioral analysis in the classroom: Review and
implications. Journal of Behavioral Education, 1991;1:165-191.

9. 9. Fenson, L, Dale, P.S., Reznick, ].S., Bates, E., Thal, D.J., Pethick, SJ. Variability in early
communicative development. Monographs for the Society for Research in Child Development 1994;59(5)
Serial No.242.

10. 10. Hoff, E. and Naigles, L, How Children Use Input to Acquire a Lexicon. Child Development, 2002;73:
418-433. doi:10.1111/1467-8624.00415

11. 11. Rideout, V., Saphir, M., Pai, S.,, Rudd, A. Zero to eight: children’s media use in America 2013.
Common Sense Medjia. 2013.

12. 12. Vaala, S, Ly, A., Levine, M. Getting a read on the app stores: a market scan and analysis of children’s
literacy apps. New York: The Joan Ganz Cooney Center at Sesame Workshop; 2015. Available at:
http://www joanganzcooneycenter.org/wp-content/uploads/2015/12/jgcc_gettingaread.pdf.

13. 13. Kabali, H.,, Irigoyen, M., Nunez-Davis, R., et al. Exposure to and use of mobile devices by young
children. Pediatrics 2015;136(6):1044-50.

14. 14. Anderson, D. R, Huston, A. C., Schmitt, K. L., Linebarger, D. L., & Wright, J. C. Early childhood
Television viewing and adolescent behavior: The Recontact Study. Monographs of the Society for
Research in Child Development 2001;66(1):1-143.

15. 15. Linebarger, D. L., & Piotrowski, J. T. TV as storyteller: How exposure to Television narratives
impacts at-risk preschoolers’ story knowledge and narrative skills. British Journal of Developmental
Psychology 2009;27(1):47-69.

16. 16. Rice, M. L. The words of children’s television. Journal of Broadcasting, 1984;28:445-461.

17. 17. Rice, M. L., & Woodsmall, L. Lessons from television: Children’s word learning when viewing. Child
Development 1988;59:420-429.

18. 18. Rice, M. L., Huston, A. C.,, Truglio, R., & Wright, J. C. Words from Sesame Street: Learning
vocabulary while viewing. Developmental Psychology 1990;26:421-428.

19. 19. Wright, J. C,, Huston, A. C., Murphy, K. C,, Peters, St. M., Pinon, M., Scantlin, R., et al. The relations
of early television viewing to school readiness and vocabulary of children from low-income families: The
early window project. Child Development 2001;72(5):1347-1366.

20. 20. Linebarger, D. L., & Walker, D. Infants’ and toddlers’ television viewing and language outcomes.
American Behavioral Scientist, 2005;48(5):624—645.

21. 21. Courage, M.L., Howe, M.L. To watch or not to watch: infants and toddlers in a brave new electronic
world. Dev Rev 2010;30:101-15.

22. 22. Kirkorian, H.L.,, Pempek, T.A., Murphy, L.A., et al. The impact of background television on
parent-child interaction. Child Dev 2009;80(5):1350-9.


https://doi.org/10.20944/preprints202008.0070.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 August 2020 d0i:10.20944/preprints202008.0070.v1

13 of 14

23. 23. Pempek, T.A., Demers, L.B., Hanson, K.G., Kirkorian, H.L.,, Anderson, D.R. The impact of
infant-directed videos on parent-child interaction. Journal of Applied Developmental Psychology
2011;32(1):10-19 https://doi.org/10.1016/j.appdev.2010.10.001.

24. 24. Hiniker, A., Schoenebeck, S.Y., Kientz, J.A. Not at the dinner table: parents’ and
children’sperspectives on family technology rules. CSCW 16, ACM. San Francisco, February 27, 2016.
http://dx.doi.org/10.1145/2818048.2819940.

25. 25. Radesky, J.S., Christakis, D.A. Increased Screen Time: Implications for Early Childhood
Development and Behavior. Pediatric Clinics of North America. 2016;63(5):827-839. DOI:
10.1016/j.pcl.2016.06.006.

26. 26. Radesky, ].S., Eisenberg, S., Kistin, C.J., et al. Overstimulated Consumers or Next-Generation
Learners? Parent Tensions About Child Mobile Technology Use. Ann Fam Med. 2016;14(6):503-508.
doi:10.1370/afm.1976

27. 27. Coenen, P., Howiea, E., Campbella, A., Strakera, L. Mobile touch screen device use among young
Australian children — first results from a national survey. Proceedings 19th triennial Congress of the IEA,
Melbourne 2015.

28. 28. Dinleyici, M., Carman, K.B., Ozturk, E., Sahin-Dagli, F. Media use by children and parent’s view on
children’s media usage. Interactive ] Med Res. 2016;5:1-10.

29. 29. Rideout, V.J.,, Hamel, E. The Media Family: Electronic Media in the Lives of Infants, Toddlers,
Preschoolers, and Their Parents. Menlo Park, CA: Kaiser Family Foundation; 2006.

30. 30. Bozzola, E., Spina, G., Ruggiero, M. et al. Media devices in pre-school children: the recommendations
of the Italian pediatric society. Ital ] Pediatr 2018;44,69. https://doi.org/10.1186/s13052-018-0508-7

31. 31. Zimmerman, F.J,, Christakis, D.A., Meltzoff, AN. Television and DVD/video viewing in children
younger than 2 years. Arch Pediatr Adolesc Med. 2007;161(5):473-9. doi: 10.1001/archpedi.161.5.473.

32. 32. Chang, H.Y, Park, EJ. Yoo, HJ., Lee, ].W., Shin, Y. Electronic Media Exposure and Use among
Toddlers. Psychiatry Investig. 2018;15(6):568-573. doi: 10.30773/pi.2017.11.30.2.

33. 33. Vandewater, E.A, Rideout, V.J., Wartella, E.A., Huang, X,, Lee, ].H., Shim, M.S. Digital childhood:
electronic media and technology use among infants, toddlers, and preschoolers. Pediatrics. 2007
May;119(5):€1006-15. doi: 10.1542/peds.2006-1804.

34. 34. Radesky, ].S., Peacock-Chambers, E., Zuckerman, B., Silverstein. M. Use of mobile technology to calm
upset  children: associations ~ with ~ social-emotional = development. = JAMA  Pediatr.
2016;170(4):397-399pmid:26928293

35. 35. Kilig, A.O,, Sari, E., Yucel, H,, Oguz, M.M,, Polat, E., Acoglu, E.A., Senel, S. Exposure to and use of
mobile devices in children aged 1-60 months. Eur ] Pediatr. 2019;178(2):221-227. doi:
10.1007/s00431-018-3284-x.

36. 36. Radesky, ].S., Silverstein, M., Zuckerman, B., Christakis, D.A. Infant self-regulation and early
childhood media exposure. Pediatrics. 2014;133(5):e1172-8. doi: 10.1542/peds.2013-2367.

37. 37. Reid Chassiakos, Y.L., Radesky, J.,, Christakis, D.,, Moreno, M.A., Cross, C. COUNCIL ON
COMMUNICATIONS AND MEDIA. Children and Adolescents and Digital Media. Pediatrics.
2016;138(5):20162593. doi: 10.1542/peds.2016-2593.

38. 38. Chindamo, S., Buja, A., DeBattisti, E., Terraneo, A., Marini, E., Gomez Perez, L.]., Marconi, L., Baldo,
V., Chiamenti, G., Doria, M., Ceschin, F., Malorgio, E.,, Tommasi, M., Sperotto, M., Buzzetti, R,
Gallimberti, L. Sleep and new media usage in toddlers. Eur ] Pediatr. 2019;178(4):483-490. doi:
10.1007/s00431-019-03318-7.

39. 39. Madigan, S., McArthur, B.A., Anhorn, C., Eirich, R., Christakis, D,A. Associations Between Screen
Use and Child Language Skills: A Systematic Review and Meta-analysis. JAMA Pediatr. 2020 Mar
23;174(7):1-11. doi: 10.1001/jamapediatrics.2020.0327.

40. 40. van den Heuvel, M., Ma, J., Borkhoff, C.M., Koroshegyi, C., Dai, D.W.H., Parkin, P.C., Maguire, J.L.,
Birken, C.S., TARGet Kids! Collaboration. Mobile Media Device Use is Associated with Expressive
Language Delay in 18-Month-Old Children. ] Dev Behav Pediatr. 2019;40(2):99-104. doi:
10.1097/DBP.0000000000000630.

41. 41. Duch, H,, Fisher, EM., Ensari, I, Font, M., Harrington, A., Taromino, C., Yip, J., Rodriguez, C.
Association of screen time use and language development in Hispanic toddlers: a cross-sectional and
longitudinal study. Clin Pediatr (Phila). 2013;52(9):857-865pmid:23820003.


https://doi.org/10.20944/preprints202008.0070.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 August 2020 d0i:10.20944/preprints202008.0070.v1

140f 14

42. 42. Moon, ].H., Cho, S.Y., Lim, S.M., Roh, ].H., Koh, M.S., Kim, Y.]J., Nam, E. Smart device usage in early
childhood is differentially associated with fine motor and language development. Acta Paediatr.
2019;108(5):903-910. doi: 10.1111/apa.14623.

43. 43. American Acedemy of Pediatrics, Committee in Public Education. Media Education. Pediatrics
199;104:341-343

44. 44. Brown, A. Council on Communications and Media. Media use by children younger than 2 years.
Pediatrics. 2011;128(5):1040-1045pmid:22007002

45. 45. Barr, R. Memory constraints on infant learning from picture books, television, and touchscreens.
Child Dev Perspect. 2013;7(4):205-210

46. 46. Lin, H.P, Chen, K.L., Chou, W, Yuan, K.S,, Yen, S.Y., Chen, Y.S., Chow, J.C. Prolonged touch screen
device usage is associated with emotional and behavioral problems, but not language delay, in toddlers.
Infant Behav Dev. 2020;58:101424. doi: 10.1016/j.infbeh.2020.101424.

47. 47. Griffith, SF., Hagan, M.B., Heymann, P., Heflin, B.H., Bagner, D.M. Apps As Learning Tools: A
Systematic Review. Pediatrics. 2020;145(1):e20191579. doi: 10.1542/peds.2019-1579.

48. 48. Yang, X, Chen, Z.,, Wang, Z., Zhu, L. The Relations between Television Exposure and Executive
Function in Chinese Preschoolers: The Moderated Role of Parental Mediation Behaviors. Front Psychol.
2017 Oct 17;8:1833. doi: 10.3389/fpsyg.2017.01833.

49. Radesky, J.S., Weeks, H.M., Ball, R., Schaller, A., Yeo, S., Durnez, J., Tamayo-Rios, M., Epstein, M.,
Kirkorian, H., Coyne, S., Barr, R. Young Children's Use of Smartphones and Tablets. Pediatrics. 2020
Jul;146(1):e20193518. doi: 10.1542/peds.2019-3518.


https://doi.org/10.20944/preprints202008.0070.v1

