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Abstract
Excessive screen time in early childhood has become a major public health concern,  especially after the COVID-19 pandemic. This review of the literature critically analyzes current studies examining the effects of screen time on cognitive, language, social-emotional skills, physical growth, and preparedness for school in children aged 0–6 years. Five significant peer-reviewed studies released from 2022 to 2023 were examined, comprising systematic evaluations and forward-looking cohort studies. Results consistently show correlations between heightened screen time and setbacks in language development, diminished academic preparedness, reduced quality of parent-child engagement, and possible cognitive and social-emotional weaknesses. Despite methodological constraints, causality cannot be definitively determined, Accumulating evidence backs suggestions for controlled, age-appropriate, and monitored screen usage. This analysis compiles existing evidence, highlights research shortcomings, and explores effects on clinical practice, parental support, and policies for early education.
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Introduction 
The rapid integration of digital media into everyday life has significantly changed the environments in which young children grow and learn. Devices such as smartphones, tablets, televisions, and interactive media platforms are now frequently introduced during the earliest years of childhood. While digital technology offers opportunities for entertainment and learning, concerns have increased regarding the potential developmental consequences of excessive and unsupervised screen exposure during early childhood. This period is widely recognized as a critical stage for brain development, language acquisition, social learning, and emotional regulation.
Recent research has increasingly examined how screen time may influence developmental outcomes across multiple domains. Studies conducted by Vanderloo et al. (2022), Muppalla et al. (2023), Gath et al. (2023), and Panjeti-Madan and Ranganathan (2023) highlight growing evidence linking higher levels of screen exposure with vulnerabilities in language development, cognitive functioning, and school readiness. In particular, these studies suggest that prolonged screen use may reduce opportunities for important developmental experiences such as parent–child interaction, shared communication, active play, and exploratory learning.
At the same time, the current literature does not present a uniform or purely causal explanation for these associations. Several studies emphasize that contextual factors including the quality of content, parental mediation, and the amount of interactive engagement may influence developmental outcomes. As a result, understanding the relationship between screen exposure and early childhood development requires a careful examination of multiple domains rather than focusing on a single outcome.
Recent longitudinal and observational research further strengthens concerns regarding early screen exposure. Brushe et al. (2024) examined screen use among children aged 12 to 36 months and found that higher screen exposure was associated with reduced parent-child conversational turns and fewer spoken words within the home environment. Similarly, Sundqvist et al. (2024) conducted a longitudinal study examining the relationship between children’s screen exposure and vocabulary development over time. Their findings indicated that greater exposure to screen media during early childhood was associated with weaker vocabulary outcomes. These studies further highlight the potential influence of screen exposure on early language development and interactive learning environments.
This literature review aims to synthesize findings from five recent peer-reviewed studies published between 2022 and 2024 that examine the relationship between screen exposure and developmental outcomes in children aged 0–6 years. By reviewing evidence across cognitive, language, socio-emotional, physical, and school readiness domains, this paper seeks to provide a clearer understanding of how early screen exposure may shape developmental trajectories.

Methodology 
Study design
The present study adopted a narrative literature review methodology to synthesize recent empirical and review-based research examining the association between screen exposure and developmental outcomes in early childhood. A narrative review approach was considered appropriate for integrating findings across different research designs, including narrative reviews, analytical reviews, and longitudinal cohort studies. This approach allows a comprehensive understanding of how screen exposure may influence multiple developmental domains such as cognitive functioning, language development, socio-emotional development, and school readiness in children aged 0–6 years.
In addition to the previously selected studies, two recent empirical investigations were included to strengthen the evidence base. Brushe et al. (2024) conducted an observational study examining the association between screen exposure and parent–child conversational interactions among children aged 12–36 months. Sundqvist et al. (2024) conducted a longitudinal study analyzing how early screen media exposure relates to vocabulary development across early childhood. These studies provide additional empirical support for examining the relationship between screen exposure, language development, and parent–child interaction.

Search strategy
The literature search was conducted using combinations of keywords including screen time, early childhood development, language development, cognitive development, school readiness, and parent–child interaction. Boolean operators such as “and” and “or” were used to refine the search results. Relevant literature was identified through electronic databases including Google Scholar, PubMed, and journal databases containing peer-reviewed developmental and pediatric research. Reference lists of selected studies were also reviewed to identify additional relevant articles.
The Inclusion criteria for this review were studies published between 2022 and 2023, focusing on screen exposure and developmental outcomes in early childhood. Only peer-reviewed empirical studies and review articles written in English were included. Studies focusing on populations outside early childhood or those unrelated to developmental outcomes associated with screen exposure were excluded.

 Study selection
A number of relevant studies were initially identified through database searches. After screening titles, abstracts, and full texts for relevance, five peer-reviewed studies were selected that met the inclusion criteria and were included in the final synthesis. The selected works included narrative reviews, analytical domain-specific reviews, and a prospective cohort study examining screen exposure and developmental outcomes.

Data extraction and synthesis
Findings from the selected studies were analyzed qualitatively and organized across major developmental domains, including cognitive development, language development, socio-emotional functioning, school readiness, and physical development. Key information such as study design, sample characteristics, measurement tools, statistical approaches, and developmental outcomes was extracted and systematically reviewed.
The included studies comprised the narrative review by Muppalla et al. (2023) examining developmental consequences of excessive screen exposure, the empirical study by Gath et al. (2023) exploring associations between screen time, parent–child interaction, and expressive language outcomes, the prospective cohort study by Vanderloo et al. (2022) assessing school readiness using the Early Development Instrument among 876 children, and the structured domain-based review by Panjeti-Madan and Ranganathan (2023) examining cognitive, language, socio-emotional, and physical outcomes related to digital media exposure.
Across studies, screen exposure was primarily operationalized as total daily duration, while developmental outcomes were measured through validated assessment tools, teacher reports, behavioral checklists, and parent-reported questionnaires. Although most findings were correlational, the longitudinal design of the Vanderloo et al. study strengthened the temporal interpretation of screen exposure and developmental outcomes.



Result 
Cognitive Development
The relationship between excessive screen exposure and cognitive development has been examined across multiple developmental domains, including executive functioning, attention regulation, and problem-solving abilities. Evidence indicates that prolonged passive screen consumption is associated with diminished executive functioning capacities in young children (Panjeti-Madan & Ranganathan, 2023). Executive functions—including working memory, inhibitory control, and cognitive flexibility—are foundational for academic performance and behavioral regulation. Research highlights findings from neurodevelopmental studies suggesting that excessive screen exposure during critical brain maturation periods may influence attentional networks and self-regulatory mechanisms (Panjeti-Madan & Ranganathan, 2023).
High levels of screen exposure have also been associated with attention-related concerns, including increased distractibility and symptoms consistent with attention dysregulation (Muppalla et al., 2023). It has been suggested that rapidly changing audiovisual stimuli characteristic of many digital media formats may condition developing brains toward heightened stimulation thresholds, potentially impacting sustained attention capacity in non-digital learning environments (Muppalla et al., 2023).
Empirical evidence further supports cognitive vulnerability associated with higher screen use. Greater daily screen exposure has been significantly associated with increased developmental vulnerability in the language and cognitive domain of the Early Development Instrument (EDI) at school entry (Vanderloo et al., 2022). Children in the highest screen use category were more likely to demonstrate lower performance in foundational cognitive skills essential for formal education (Vanderloo et al., 2022).
Importantly, none of the reviewed studies assert direct causation. Instead, they consistently report statistically significant associations after adjusting for confounding variables such as sex, socioeconomic status, and parental education. The pattern across studies suggests that excessive screen exposure may displace cognitively enriching activities such as interactive play, reading, and structured learning, which are critical during early neurodevelopmental windows.

Language Development
Language development emerges as one of the most consistently affected domains in relation to excessive screen exposure across the reviewed literature. The relationship between preschoolers’ screen time, the quality of parent–child interaction, and expressive language outcomes has been examined in recent research (Gath et al., 2023). Findings indicate that greater daily screen exposure is significantly associated with reduced opportunities for high-quality verbal interaction between parents and children. Mediation analyses suggest that diminished parent–child interaction partially explains poorer expressive language performance (Gath et al., 2023). In other words, screen time does not operate in isolation; rather, it appears to displace conversational exchanges that are foundational for vocabulary acquisition, narrative skills, and conversational turn-taking.
Similarly, pediatric evidence indicates associations between excessive screen use and delayed speech development, particularly in children exposed to unsupervised or background television (Muppalla et al., 2023). Early language acquisition depends heavily on responsive communication and contingent feedback, both of which are significantly reduced during passive screen consumption. Young children exposed to prolonged screen media often demonstrate reduced verbal engagement, fewer spontaneous utterances, and delayed expressive milestones (Muppalla et al., 2023).
Additional research also identifies language vulnerability as a recurring theme across developmental investigations (Panjeti-Madan & Ranganathan, 2023). Passive media consumption limits reciprocal communication, which is critical during sensitive periods of phonological and syntactic development. However, it is also important to acknowledge that not all screen content produces uniform outcomes. Interactive and educational content, when co-viewed with caregivers, may offer structured vocabulary exposure. Nevertheless, duration and context remain decisive factors influencing developmental outcomes (Panjeti-Madan & Ranganathan, 2023).
Longitudinal evidence further strengthens concerns regarding language outcomes. Higher screen use in early childhood has been associated with vulnerability in the language and cognitive development domain at school entry (Vanderloo et al., 2022). Although expressive language measures were not isolated independently, language-related competencies formed a central component of the developmental vulnerability observed (Vanderloo et al., 2022).
Critically, while studies consistently report associations between higher screen exposure and poorer language outcomes, the mechanisms differ in emphasis. Some research highlights relational displacement of parent–child interaction, whereas other evidence emphasizes behavioral and developmental delay patterns observed in pediatric contexts (Gath et al., 2023; Muppalla et al., 2023). The consistency across different research designs—including review-based syntheses and prospective cohort evidence—adds weight to the argument that excessive screen exposure may compromise language development, particularly when it replaces responsive human interaction. However, limitations persist, including reliance on parent-reported screen duration and potential bidirectionality, wherein children with early language delays may also be offered screens more frequently. Despite these caveats, converging evidence suggests that early excessive screen exposure is consistently associated with weaker language outcomes at preschool and school-entry stages (Panjeti-Madan & Ranganathan, 2023; Vanderloo et al., 2022).
Additional evidence supporting language-related outcomes indicates that greater screen exposure may reduce parent–child conversational interactions during early childhood (Brushe et al., 2024). Increased screen time has been associated with fewer adult words spoken and reduced conversational turns between parents and children (Brushe et al., 2024). Similarly, higher exposure to screen media has been associated with weaker vocabulary development across early childhood in longitudinal analyses (Sundqvist et al., 2024). These findings reinforce patterns observed across the literature suggesting that screen exposure may influence language outcomes through reduced opportunities for verbal interaction (Brushe et al., 2024; Sundqvist et al., 2024).


Social and Emotional Development
The impact of screen exposure on socio-emotional development is presented with greater nuance across the reviewed literature. Associations have been identified between high screen use and increased behavioral concerns, including irritability, reduced self-regulation, and difficulties in emotional control (Panjeti-Madan & Ranganathan, 2023). Evidence synthesized across developmental research suggests that prolonged digital media exposure may limit opportunities for children to practice empathy, conflict resolution, and emotional interpretation within real-world social contexts (Panjeti-Madan & Ranganathan, 2023).
Similar associations have been reported between excessive screen time and psychosocial difficulties, including behavioral dysregulation and mood-related concerns (Muppalla et al., 2023). Overstimulation from rapid audiovisual media may contribute to emotional reactivity, while reduced peer and family interaction may limit opportunities to develop adaptive coping mechanisms. Sleep disturbances linked to excessive screen exposure are also identified as indirect contributors to emotional instability and behavioral challenges (Muppalla et al., 2023).
Population-level evidence further adds to this understanding. Higher screen use in early childhood has been linked to developmental vulnerability across broader school readiness domains, including aspects of social competence and emotional maturity measured through the Early Development Instrument (Vanderloo et al., 2022). This pattern suggests that socio-emotional effects may not occur in isolation but rather within a broader profile of developmental vulnerability (Vanderloo et al., 2022).
However, a critical examination reveals inconsistencies in the strength of associations across studies. Unlike language outcomes, socio-emotional findings appear more context-dependent. Parental mediation and content type have been identified as important moderating factors influencing socio-emotional outcomes (Panjeti-Madan & Ranganathan, 2023). Educational programming or co-viewing may reduce potential negative effects, whereas unsupervised and entertainment-focused consumption appears more strongly associated with adverse behavioral patterns (Panjeti-Madan & Ranganathan, 2023).
Furthermore, most evidence in this domain remains correlational. It is plausible that children with existing behavioral regulation difficulties are more likely to be offered screens as a calming strategy, thereby complicating causal inference. This possibility has been acknowledged in developmental research examining screen exposure and child outcomes, although definitive causal conclusions remain limited (Muppalla et al., 2023).
Despite these limitations, a consistent pattern emerges suggesting that excessive and unmoderated screen exposure may be associated with challenges in emotional regulation, social competence, and behavioral stability. The strength of this association appears weaker than that observed for language outcomes but remains sufficiently consistent to warrant clinical and parental caution (Panjeti-Madan & Ranganathan, 2023; Vanderloo et al., 2022).

School Readiness
School readiness represents one of the most robustly examined outcomes within the reviewed literature, particularly within prospective cohort research examining developmental vulnerability at school entry. Longitudinal research following children from early childhood into school entry has assessed developmental vulnerability using the Early Development Instrument (EDI), a validated teacher-reported measure capturing five domains of readiness (Vanderloo et al., 2022).
Findings demonstrate that greater daily screen use in preschool years is associated with increased developmental vulnerability at ages 4–6 (Vanderloo et al., 2022). The strongest associations are observed in the language and cognitive development domain. Children exposed to higher levels of daily screen time are more likely to score below expected thresholds in foundational academic competencies. Additionally, children in the highest screen exposure bracket demonstrate weaker communication skills and general knowledge at school entry (Vanderloo et al., 2022).
Importantly, these associations remain significant even after adjusting for demographic variables, strengthening the interpretation that screen exposure itself may contribute to readiness differences. Evidence therefore suggests that early excessive screen use may increase the likelihood of vulnerability across key developmental domains critical for successful school transition (Vanderloo et al., 2022).
Additional research further emphasizes how excessive screen use may displace activities essential for school preparedness, including shared reading, structured play, and problem-solving interactions (Muppalla et al., 2023). Executive function limitations associated with prolonged screen exposure may also indirectly affect academic readiness (Panjeti-Madan & Ranganathan, 2023).
Critically, school readiness integrates multiple domains—cognitive, language, social, emotional, and physical—making it a comprehensive indicator of developmental impact. Longitudinal research designs strengthen the evidence base compared to cross-sectional approaches when examining developmental outcomes associated with early screen exposure (Vanderloo et al., 2022). However, reliance on parent-reported screen duration remains a methodological limitation.
Nevertheless, the convergence between longitudinal data and review-based synthesis supports the conclusion that excessive early screen exposure is consistently associated with reduced preparedness for formal schooling (Muppalla et al., 2023; Panjeti-Madan & Ranganathan, 2023; Vanderloo et al., 2022).

Physical Development
Physical health outcomes associated with excessive screen exposure have been discussed across pediatric and developmental research examining the broader consequences of digital media use in early childhood (Muppalla et al., 2023; Panjeti-Madan & Ranganathan, 2023). Prolonged screen time is consistently associated with increased sedentary behavior and reduced physical activity levels. This displacement effect may contribute to higher risks of childhood overweight and obesity, particularly when screen use is coupled with snacking behaviors (Muppalla et al., 2023; Panjeti-Madan & Ranganathan, 2023).
Associations have also been identified between excessive screen exposure and sleep disturbances (Muppalla et al., 2023). Screen use before bedtime may interfere with sleep onset and sleep quality, which in turn can affect cognitive performance, emotional regulation, and overall health. Visual strain and musculoskeletal concerns are additional risks that have been discussed in relation to prolonged digital device use during childhood (Muppalla et al., 2023).
Research further emphasizes that reduced active play during early childhood may indirectly influence motor skill development (Panjeti-Madan & Ranganathan, 2023). Early childhood represents a critical period for gross and fine motor skill acquisition, and sedentary displacement may limit opportunities for physical exploration and movement-based learning (Panjeti-Madan & Ranganathan, 2023).
Although physical outcomes are less central than language or cognitive findings, developmental research consistently identifies sedentary displacement and sleep disruption as significant correlates of excessive screen exposure (Muppalla et al., 2023; Panjeti-Madan & Ranganathan, 2023). As with other developmental domains, most evidence remains correlational; however, the consistency across pediatric and public health literature reinforces concerns regarding the physical health implications of excessive screen exposure during early childhood (Muppalla et al., 2023; Panjeti-Madan & Ranganathan, 2023).

Discussion
The collective findings across the reviewed literature demonstrate a consistent association between excessive screen exposure and developmental vulnerabilities in early childhood; however, the strength and mechanisms of these associations vary across domains. Language development and school readiness emerge as the most consistently affected areas, while socio-emotional and physical outcomes appear more context-dependent.
Longitudinal cohort evidence provides one of the strongest empirical foundations within the reviewed literature due to the use of a prospective design and a validated teacher-reported developmental measure. Findings indicate that higher preschool screen exposure is associated with increased developmental vulnerability at school entry, particularly within the language and cognitive domain (Vanderloo et al., 2022). The temporal sequence strengthens concerns that early screen habits may precede and potentially contribute to later academic challenges. Nevertheless, screen exposure is commonly measured through parent-report, introducing possible recall bias and limiting precision regarding content type or contextual factors (Vanderloo et al., 2022).
Research examining mechanisms underlying language vulnerability suggests that reduced parent–child interaction quality may function as a mediating pathway linking screen exposure to expressive language outcomes (Gath et al., 2023). This relational displacement framework adds explanatory depth to duration-based analyses. Rather than positioning screen time as inherently harmful, evidence suggests that developmental risk may arise when screen use replaces reciprocal verbal engagement (Gath et al., 2023). This interpretation aligns with developmental theory emphasizing contingent communication as central to language acquisition.
Pediatric and behavioral research further reinforces associations between excessive screen exposure and delayed speech, attention difficulties, sleep disturbances, and behavioral concerns (Muppalla et al., 2023). However, conclusions derived from narrative synthesis rely on the strength of previously published studies rather than original empirical analysis. While the breadth of developmental domains discussed enhances ecological validity, it also reflects the heterogeneity of methodologies across the underlying literature (Muppalla et al., 2023).
Domain-specific analyses also highlight executive functioning vulnerabilities and socio-emotional challenges associated with prolonged screen exposure, while emphasizing moderating variables such as parental mediation and content quality (Panjeti-Madan & Ranganathan, 2023). This nuance introduces an important counterbalance to deterministic interpretations of screen exposure effects (Panjeti-Madan & Ranganathan, 2023).
Critically, across the reviewed literature, causality cannot be definitively established. Bidirectional influences remain plausible; children with early regulatory or language challenges may be offered screens more frequently as a coping or management strategy. Furthermore, most research operationalizes exposure as total daily duration, with limited differentiation between passive viewing and interactive educational engagement.
Despite these limitations, convergence across longitudinal and review-based evidence suggests that high daily screen exposure—particularly when unsupervised and replacing interactive activities—is associated with measurable developmental vulnerabilities (Muppalla et al., 2023; Panjeti-Madan & Ranganathan, 2023; Vanderloo et al., 2022). The consistency of findings in language and school readiness domains strengthens the argument for cautious regulation of early screen habits.
Additional empirical findings also support relational and language-related mechanisms linking screen exposure to developmental outcomes. Increased screen exposure has been associated with reductions in parent–child conversational exchanges that are essential for early language acquisition (Brushe et al., 2024). Longitudinal evidence further suggests that early screen exposure may be associated with weaker vocabulary development over time (Sundqvist et al., 2024). Together, these findings strengthen the interpretation that screen exposure may influence developmental outcomes not only through direct cognitive stimulation but also by displacing important language-related interactions in early childhood (Brushe et al., 2024; Sundqvist et al., 2024).

Conclusion
The evidence synthesized in this review indicates that excessive screen exposure during early childhood is consistently associated with developmental vulnerabilities across multiple domains, with the strongest evidence observed in language acquisition and school readiness outcomes. While cognitive, socio-emotional, and physical health associations are also documented, these effects appear more contextually moderated.
Longitudinal evidence suggests that higher screen exposure during preschool years is associated with increased developmental vulnerability at school entry, particularly within language and cognitive domains (Vanderloo et al., 2022). These results underscore the importance of early environmental influences on academic preparedness. Complementing this, research indicates that reduced parent–child interaction quality may serve as a mediating mechanism linking screen exposure to expressive language outcomes (Gath et al., 2023). Together, these findings highlight relational displacement as a central explanatory pathway.
Pediatric and developmental research further expands the scope of concern to include attention regulation, behavioral health, sleep disturbances, and physical inactivity associated with excessive screen exposure (Muppalla et al., 2023). Additional developmental analyses reinforce these concerns while emphasizing the moderating roles of content quality, parental mediation, and interactive engagement (Panjeti-Madan & Ranganathan, 2023). Across the literature, the evidence does not support a simplistic conclusion that all screen exposure is inherently harmful. Rather, duration, context, supervision, and developmental timing emerge as critical variables influencing developmental outcomes (Muppalla et al., 2023; Panjeti-Madan & Ranganathan, 2023).
Importantly, the predominance of correlational research designs limits definitive causal interpretation. Future research should prioritize longitudinal designs with objective screen-use measurement, differentiation between passive and interactive media, and detailed contextual analysis of co-viewing practices. Additionally, experimental and intervention-based research may clarify whether reductions in screen time produce measurable improvements in developmental outcomes.
From a clinical and public health perspective, the findings support existing pediatric guidelines advocating moderated and developmentally appropriate screen exposure. Parents and caregivers should be encouraged to prioritize interactive play, shared reading, and direct communication during early childhood. Educational policy frameworks may also consider integrating digital literacy programs that emphasize quality over quantity of media engagement.
In conclusion, while digital media is an unavoidable component of contemporary childhood, the reviewed literature indicates that excessive and unmoderated exposure during early developmental windows is associated with vulnerabilities in language, cognition, socio-emotional regulation, and school readiness. Balanced, supervised, and interactive use appears essential to mitigating potential risks. Continued interdisciplinary research is necessary to refine guidelines and better understand how digital environments can support—rather than hinder—optimal child development.
Recent empirical evidence further supports the pattern that higher screen exposure during early childhood may be associated with reduced parent–child interaction and weaker vocabulary development outcomes (Brushe et al., 2024; Sundqvist et al., 2024).
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