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Abstract

The increasing prevalence of smart media usage among children has raised concerns about its potential
impact on various aspects of child development. One such area of worry is speech delay, as early language
acquisition is critical for cognitive, social, and educational development. The purpose of this systematic
review was to investigate and synthesize available research data in order to determine the association
between speech delay and the usage of smart media in children.

To perform this systematic review, a thorough literature search was conducted using relevant keywords in
electronic databases, such as PubMed, Scopus, PsycINFO, Google Scholar, Web of Science, and Embase. We
included studies published during the last 10 years investigating the impact of smart media on children's
speech delay using various research designs.

The findings showed that extended exposure to electronic media for children was negatively associated with
expressive vocabulary and language skills in children, in addition to decreased language scores and speech
delays. Educational apps and shared media engagement with parents correlated with stronger language
skills. The introduction of smart devices at a later stage of development (24 months of age and older) was
associated with positive language development, whereas early introduction was associated with speech
delay. However, six-month abstinence from devices led to speech improvement in the affected children.

These findings highlight the need to balance interactive screen time and other forms of interaction to
enhance speech development.

Categories: Family/General Practice, Physical Medicine & Rehabilitation, Other
Keywords: smart media, electronic device, screen time, language development, language delay, speech delay

Introduction And Background

Incorporating smart media devices into children's daily lives has become increasingly common in the quickly
evolving digital age, affecting their experiences, interactions, and developmental trajectories [1,2]. Modern
parenting has incorporated smart devices to facilitate the parenting of young children [1]. With the
introduction of smart media devices (smartphones, tablets, television, computers, game devices) and other
electronic devices, children's access to information, engagement with educational content, and connection
with the world around them have been transformed. However, in addition to the benefits of modern
technologies, there have been concerns raised about their possible impact on several elements of child
development, such as language acquisition and communication skills.

Studies have highlighted an association between excessive screen usage and speech delays in young
children [3-5]. However, proving a direct cause-and-effect association is complex due to various influencing
factors like parenting methods, socioeconomic status, and the overall communication environment [6]. A
prominent theory suggests that excessive screen exposure could replace crucial face-to-face interactions
between parents/caregivers and children, negatively impacting language development [7-9]. Thus, the
American Academy of Pediatrics (AAP) recommends a limited screen time of less than 1-2 hours per day for
children under two years of age. It also recommends interactive and educational content for older children
who use smart devices to balance screen engagement with other developmental activities [10]. Some
research indicates that controlled use of interactive media (engaging and educational) can foster learning,
while passive media (watching videos) consumption might negatively affect a child’s development [11].

Language development is a key stage in early childhood cognitive, social, and emotional growth [12]. The
intricate process of acquiring language skills is affected by genetics and interactions. Early positive
experiences, like responsive interactions and varied language exposure, build strong language abilities [13].
As a result, any factor that may affect the conventional track of language development should be thoroughly
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investigated. The parallel development in the availability and use of smart media, particularly among
society's youngest members, warrants a thorough assessment of how new technologies may interact with
children's language learning processes. Research suggests that there might be a negative relationship
between increased smart media consumption in early children and expressive language development, with
each additional hour of usage reducing expressive language skills [14,15].

While there is some evidence linking excessive smart media exposure to speech delay in children, the exact
nature of this association is complex and not entirely understood. Therefore, this systematic review aimed
to comprehensively understand the relationship between speech delay and smart media.

Review

Methods
Search Strategy

The primary research question for this systematic review was: What is the relationship between the use of
smart media and the occurrence of speech delay in children? We comprehensively searched databases such
as PubMed, Scopus, PsycINFO, Google Scholar, Web of Science, and Embase for relevant studies to answer
this question. The search was performed using keywords such as “speech delay,” “language delay,” “language
development,” “smart media,” “digital devices,” “smart media,” “screen time,” “electronic devices,”
“television,” “smartphone,” “tablet,” computer,” “child development,” “language skills,” “media usage,” and
“children,” “toddler,” and “preschooler.” We combined these keywords using Boolean operators (AND, OR)
to create effective search queries.

» &

» & 5 & » & 5 &

Studies were included if they met the following criteria: (1) focused on children, (2) investigated the
relationship between smart media usage and speech delay among children, (3) employed cross-sectional,
cohort, case-control, randomization, experimental, meta-analysis, and qualitative research designs, (4) were
published in peer-reviewed journals, and (5) were published in English in the last five years. This is to
account for the latest evidence available. Studies were excluded if they were case reports, reviews, opinions,
and other non-original research articles.

Study Selection

Three independent reviewers screened the search results based on titles and abstracts. The full texts of
potentially eligible studies were then retrieved and assessed for final inclusion. Any disagreements between
the reviewers were resolved through discussion and consultation with a corresponding author if necessary.
Figure I depicts the process of selecting the included studies. Study selection followed Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA).
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FIGURE 1: PRISMA flow diagram showing the selection process

Data Extraction and Quality Assessment

A standardized data extraction form was created to collect relevant information from selected studies,
including the first authors’ names, year of publication, study design, and key findings related to the
relationship between smart media usage and speech delay. The methodological quality and risk of bias in
selected studies were assessed using appropriate tools such as the Newcastle-Ottawa Scale for observational
studies [16] and the National Institute of Health (NIH) Study Quality Assessment Tools for other studies [17].
Two reviewers independently performed quality assessments, and any discrepancies were resolved through
discussion.

Data Synthesis and Analysis

We synthesized data from selected studies to determine the overall relationship between smart media usage
and speech delay among children. Key findings were presented in a table, summarizing the key outcomes
reported in each study. A meta-analysis was not feasible due to the potential heterogeneity among the
included studies.

Results

The initial search generated 543 results, and after removing duplicates and other articles with exclusion
criteria, 334 titles and abstracts were examined. The full-text versions of 117 studies were retrieved from
qualifying titles and abstracts. The titles, abstracts, and full texts of 45 papers were deemed eligible and
underwent a thorough review, which generated 17 articles fulfilling all inclusion criteria (Table 7). Most of
the included articles (11) were cross-sectional studies; two were case-control studies, one was a systematic
review and meta-analysis, one used a transversal design, one was a prospective cohort, and the last was a
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Summary of findings

For every hour of electronic media exposure, there were reductions in child vocalizations (B = -0.47; 95% Cl: -0.71-0.19), conversational turns

(B =-0.45; 95% Cl: -0.65-0.22), and language development ( = -0.37; 95% CI: -0.61-0.15).

Children who spent over two hours daily using screens had an increased likelihood of experiencing speech delay (aOR=6.15; (95% Cl: 2.84-
13.30, p < 0.001). Additionally, being male and belonging to a lower socioeconomic background were also associated with speech delay (aOR

=2.67; 95% Cl: 1.72-5.60; p = 0.009 and OR=5.49; 95%Cl: 2.04-13.93, p = 0.001, respectively).

60% of parents allowed their children to use gadgets without supervision, while only 40% of parents chose to oversee their children's gadget
use. Regarding gadget usage frequency, 70% of children engaged with gadgets daily, while the remaining 30% used gadgets selectively. The
results of a simple linear regression analysis indicated a significant correlation between the intensity of gadget usage and the speaking

proficiency of young children (p<0.001).

The findings indicated that electronic gadgets had a negative influence on the development of speech in toddlers compared to other children of

the same age without gadgets.

As children’s time spent on screen or the mothers' screen time increased, their language skills diminished, even after considering the children's

age, maternal education level, and birth order.

there were and negative with the children's lexical and

overall language capabilities.

Electronic gadgets were used by 90.3% of children with speech and language developmental delays. Children possessing a device had an
elevated likelihood of experiencing language development issues (OR = 3.94, 95% CI: 1.97-7.84, p < 0.001). In comparison to early initiation
(at 12-24 months of age), the introduction of electronic devices at a later stage (25-36 months) exhibited a positive impact on language
development (OR = 0.32, 95% CI: 0.13-0.82, p = 0.017). Moreover, children who spend 3 to 4 hours watching television daily were at an

increased risk of language delays (OR = 3.21, 95% Cl = 1.66-6.17, p < 0.001).

Increased screen time was associated with developmental delays, particularly in language acquisition and communication. In children aged two
years and older, a language delay was significantly positively associated with screen time (aOR = 52.92, 95% CI: 12.33-227.21, p < 0.001). For

children below two years of age, a language delay was also associated with screen time (aOR = 20.93, 95% Cl: 2.68-163.32, p < 0.01).

The study analyzed 893 children (mean age 18.7 months, 54.1% male), with most parents reporting no mobile media device usage (77.6%).
Among those with reported usage (22.4%), the median daily use was 15.7 minutes. Expressive speech delay prevalence was 6.6%, while the
delay of other communication skills was among 8.8% of children. For device users, each additional 30 minutes daily was linked to increased

odds of expressive speech delay (aOR = 2.33, 95% Cl: 1.25-4.82).

Screen time exceeding two hours was associated with a decrease in receptive and expressive language scores. A high likelihood of excessive
screen time was observed in children whose parents watched television for over two hours (OR = 4.19, 95% ClI: 2.46-7.13, p < 0.001), spent
more than two hours browsing the web (OR = 1.75, 95% CI: 1.07-2.88, p = 0.027), and engaged in social media for over two hours (OR = 1.84,
95% Cl: 1.15-2.95, p = 0.012). Findings also revealed higher odds of excessive screen time among children who watched TV alone compared

to those who watched TV with a parent or adult (OR = 8.56, 95% Cl: 1.14-64.07, p = 0.037).

Speech and language delays were observed in 28.4% of children who spent more than three hours using media.

The findings indicated reduced language scores in preteens with increased access to media devices who used them more often and engaged
in fewer conversations with their parents. Similarly, preteens who utilized media devices for communication exhibited lower language scores
compared to those who used them for educational purposes or learning. These outcomes remained consistent across different socioeconomic

backgrounds, sexes, ages, and family languages.

The majority (88.5%) of parents being i of the cor of increased screen time for children. Visual issues

ranked as the primary concern among the outlined effects, while speech delay was the least reported problem. Of all parents, 84% believed
that excessive screen time was linked to attention problems, and 93.8% felt that screen time should be limited. However, 56% were unaware

of any established guidelines in this regard.

Among the observed cases, 94.9% experienced delayed speech

while the complete speech loss. A
significant correlation was observed between speech delay and screen usage in both groups, particularly those who initiated screen exposure
before 24 months of age (P= 0.02) and spent at least four hours daily engaging with screens (P=0.01). Those who spent more hours per day

on screens had i lower

(p=0.01). After from these devices for six months, an improvement in speech was

noted in 36.7% of cases.

The child's language skills were positively correlated with the practice of engaging in reciprocal interactions. The vocabulary and grammar skills
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showed negative associations with the use of devices by parents during their daily interactions with the child, as well as the extent to which the

child watched TV.

, the child's of practical skills had a positive association with parents incorporating
devices into child routines, and it was also positively correlated with parents engaging in media activities together with children. In this case,

girls had a stronger in

Long periods of exposure to electronic media for both children and parents were associated with a decrease in the child's expressive
vocabulary. Our findings revealed that extended screen time (OR = 1.69) and prolonged TV usage (OR = 1.73) were associated with a
reduced vocabulary in 18-month-old children. Similarly, increased parental screen time (OR = 2.16) and less frequent shared reading sessions

(OR = 0.65) were both associated with a smaller vocabulary in 24-month-old children.

For both children with autism spectrum disorder (ASD) (p = 0.025) and typically developing (TD) children (p = 0.004), the average count of child
utterances per minute was significantly reduced during electronic toy play compared to traditional toy play. Similarly, the mean number of
distinct words per minute was significantly lower during electronic toy play in both children with ASD (p = 0.021) and children with TD (p =

0.005).

Increased screen usage duration (hours per session) was associated with reduced language proficiency (r = =0.14; 95% CI: -0.18-0.10). On
the other hand, enhanced screen quality, like educational programs (r = 0.13; 95%CI: 0.02-0.24, and joint usage with parents (r = 0.16; 95%CI:
0.07-0.24), was associated with stronger child language abilities. Beginning screen usage at a later age was correlated with improved child

language skills (r = 0.17; 95%Cl: 0.07-0.27) compared to early-age usage.

TABLE 1: Characteristics of the included studies

Cl: Confidence interval; aOR: Adjusted odd ratio; OR: Odd ratio; TV: Television; SD: Standard deviation

One study found that electronic gadgets were used by 90.3% of children with speech and language
developmental delays [23]. This high prevalence of use of electronic gadgets in children with language
delays was also reported in other included studies. Most users (70%) engage with gadgets daily, while the
remaining 30% use gadgets selectively [20]. One study reported a median daily use of 15.7 minutes among
22.4% of electronic device users, while 77.6% were not users [25].

The findings from the included studies indicated that media devices affect the development of speech in
children [11,15,21,22,27,29-32]. There was a high likelihood of language development problems in children

possessing electronic devices (Odd ratio [OR] = 3.94, 95% confidence interval [CI]: 1.97-7.84, p < 0.001) [23].
It was found that long periods of exposure to electronic media for both children and parents were associated
with a decrease in the child's expressive vocabulary and poor language skills, including lexical skills [22,31],
indicating that parental screen time also affects a child’s language abilities. In this regard, parental use of
electronic devices influences similar behaviors in children. One study found a high likelihood of excessive
screen time in children whose parents watched television for over two hours (OR =4.19, 95% CI: 2.46-7.13, p
< 0.001), spent more than two hours browsing the web (OR = 1.75, 95% CI: 1.07-2.88, p = 0.027), and engaged
in social media for over two hours (OR = 1.84, 95% CI: 1.15-2.95, p = 0.012) [26].

One study found that vocabulary and grammar skills were negatively associated with parents' use of
electronic devices when interacting with the child, as well as watching TV and less frequent shared reading
sessions [30,31]. Another study found that increased media device access led to lower language scores in
preteens who used them frequently, especially if conversations with parents were limited by the device

use [11]. For children with autism spectrum disorders and children without autism, the average count of
child utterances per minute and the mean number of distinct words per minute were significantly reduced
during electronic toy play compared to traditional toy play [32]. Language acquisition delay was also found to
be associated with increased screen time in children aged more than two years (Adjusted OR [aOR] = 20.93,
95% CI: 2.68-163.32, p < 0.01) and less than two years (aOR = 52.92, 95% CI: 12.33-227.21, p < 0.001,
respectively) [24]. For every hour of electronic media exposure, there were reductions in child vocalizations,
conversational turns, and language development [18]. On the other hand, one study found that each
additional 30 minutes of daily screen time was linked to increased odds of expressive speech delay (aOR =
2.33,95% CI: 1.25-4.82) [25], confirming that increased screen usage duration (hours per session) was
associated with reduced language proficiency (r = -0.14; 95% CI: -0.18-[-0.10]) reported in another

study [15].

Studies established a correlation between the intensity of gadget usage and the speaking proficiency of
young children, with a higher risk of language delay in children with more gadget use

intensity [15,19,20,23,25,26,29]. Screen time exceeding two hours and watching TV for 3 to 4 hours daily
were associated with a decrease in receptive and expressive language scores and speech delays [19,23,26].
Moreover, findings also revealed higher odds of screen time among children who watched alone compared to
those who viewed with a parent or adult (OR = 8.56, 95% CI: 1.14-64.07, p = 0.037) [26], indicating the
parental influence on screen time among children. This influence can also be positive since the child's
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development of practical communication skills was found to have a positive association with parents
incorporating devices into child routines and engaging in media activities together with children [30].

Three studies reported the influence of sex in the association between smart media and speech delay
[11,19,30]. While one study reported that male sex and lower socioeconomic background were associated
with speech delay (aOR = 2.67; 95%CI: 1.72-5.60; p = 0.009 and OR = 5.49; 95%CI: 2.04-13.93, p = 0.001,
respectively) [19], another study found no influence of socioeconomic backgrounds, sex, age, and family
languages [11]. One study found that girls had stronger performance in pragmatic development when
parents incorporated electronic devices into children’s routines, helping them to develop communication
skills [30]. This positive impact of smart media devices when used appropriately is also confirmed by another
study that showed that using them for educational programs (r = 0.13; 95%CI: 0.02-0.24, and joint usage
with parents (r = 0.16; 95%CI: 0.07-0.24) were associated with stronger child language skills [15]. This is also
consistent with another study showing that using electronic devices for communication correlated with
lower language scores compared to using them for educational purposes [11].

One study found that screen exposure at an early stage of life, before two years of age, was significantly
associated with speech delay (p = 0.02) [29]. On the other hand, introducing electronic devices at a later stage
of development was found to positively affect a child’s language development [15], with introducing them at
25-36 months of age being positively associated with language skills (p = 0.017) [23]. Though smart media
devices were associated with speech delay and other language problems among children, only one study
reported that abstaining from these devices for six months was associated with speech improvement in
36.7% of children with speech delay [29].

One study evaluating parental awareness found that most parents (88.5%) were aware of the consequences
of increased screen time. However, speech delay was the least common problem they were concerned about,
while vision problems were their most common concern [28]. Other problems reported by parents were
related to attention, consistent with another study that found a significant association between screen time
and low concentration among children (p = 0.01) [29].

Dicussion

This systematic review explored the association between smart media use and speech delay in children. By
synthesizing existing information, this systematic review contributes to the present knowledge base,
inspires future research projects, and provides insights for parents, educators, and policymakers concerned
about the impact of smart media on child development.

The findings showed that most children used smart media devices or watched TV. Similarly, another
previous study found that almost a third (31.1%) of the children with an average daily usage time of 3.1
hours experienced a speech delay, though the association between smart device usage duration and speech
delay was insignificant (p = 0.538) [33]. Other studies found that children who use smart media devices for
extended periods of time are more likely to have speech delays than children who do not use these devices as
much. For example, a study from Korea reported that there was a proportional increase in the risk of
language delay with each increment in toddlers' TV-watching time (p = 0.004) [12], aligning with our
findings, and another previous study also showed that the extent of electronic media exposure was
negatively associated with receptive language skills [34]. This is consistent with our findings that screen
time and watching TV for 3 to 4 hours daily were associated with decreased receptive and expressive
language scores and speech delays.

The association between smart media use and speech delays could be explained in a variety of ways.
Children who use smart media devices may be less likely to engage in activities that encourage speech
development, such as talking to their parents and siblings [35,36]. This is supported by our findings showing
that parental usage of smart devices was also associated with poor vocabulary and lower lexical skills in their
children. Our findings also showed that when smart devices interfere with conversations with parents, the
children score lower in language acquisition. When children spend a long time on screens, they are not
connecting with others, which limits their opportunities to acquire new words and develop communication
skills [13]. This leads to poor vocabulary, reductions in child vocalizations, conversational turns, and overall
speech delay, especially in children under five, as indicated by our findings. The age of exposure is crucial
since we found that children below two years of age who are exposed to smart media devices have higher
odds of language delay than those over two years of age (aOR = 53.9 vs. aOR = 20.9), aligning with previous
studies [37,38]. We also found that exposure at a later stage of development was less detrimental to language
skills, implying that advanced age might be protective. This is confirmed by previous studies that reported
age as a protective factor for early language delay [39,40]. There is evidence that parental screen

duration can, directly and indirectly, affect children’s screen duration and the parent-child relationship [41].
Similarly, our findings showed a high likelihood of excessive screen time in children whose parents’ screen
time was over two hours. However, the involvement of parents in supervising and regulating the time and
content of the child was positively associated with language development in children. Co-viewing, where
parents interact with and discuss the information with their children, can improve the educational value of
screen time [42]. Our systematic review showed that watching with caregivers or parents reduced screen time
for children, and parents guiding children to use smart devices for educational purposes and interactive
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content were associated with improved language and communication skills.

Many smart media apps and games are intended to be passive experiences in which children watch or listen
without interacting [43]. This type of content does not give children as many opportunities to improve their
speech skills as more participatory games like playing with toys or talking to friends [43,44], which limits
their capacity to enrich their language skills. Our systematic review showed that electronic toy play
significantly reduces the average count of child utterances and the mean number of distinct words per
minute compared to traditional toy play. This might be because electronic toys do not support caregiver-
child interactions and creativity compared to traditional toys [45]. Though our findings did not find any
influence of socio-demographic factors in the relationship between smart media and speech delay other
than sex and age, previous research showed that ethnicity, maternal language, hearing conditions,
household size, and income were predictors of speech delay [39]. We found that girls performed stronger in
pragmatic language, indicating that the male sex might be more susceptible to language development
problems. Previous studies also found that male sex was a factor in speech delay [39,46].

This systematic review has some limitations for consideration. We excluded many articles as most search
results had been published more than 10 years ago, were conducted on adults, and were non-original articles
(mostly reviews and case reports), all of which constituted exclusion criteria for our study. Additionally, we
restricted our inclusion criteria to articles published in English and in peer-reviewed journals, with a clear
statement of the study designs used. This led to more articles not fulfilling inclusion criteria and
consequently being excluded. Another limitation was the heterogeneity among the included studies, making
meta-analysis not feasible. Therefore, extensive longitudinal studies are recommended to further
understand the impact of smart media devices on children's language, cognitive, and physical development.

Conclusions

This systematic review showed that excessive and unsupervised smart media use may contribute to speech
delay. The later the smart device is introduced, the better the language development. Depending on how
technology is integrated into a child's daily routine, smart media can help or impede language development.
Maintaining a balance between interactive screen time and other forms of engagement, such as face-to-face
interactions and outdoor play, frequent conversation, daily reading, and interactive games, is ultimately
critical for promoting speech development and counteracting the negative effects of smart media. The
findings showed that best practices for co-viewing with parents and caregivers may steer children toward a
good, engaging, and high-quality, age-appropriate media experience that complements their language
development path.
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