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Abstract:
 The digital age has ushered in unprecedented technological advancements, but it has also brought forth developmental challenges, one of which is “Virtual Autism.” This phenomenon refers to autism-like symptoms emerging in young children due to excessive exposure to digital screens during critical developmental years. Unlike traditional Autism Spectrum Disorder (ASD), Virtual Autism is environment-induced and often reversible with reduced screen time and increased social interactions. This paper explores the age-wise classification of symptoms of ASD and how they compare with symptoms of Virtual Autism. This study examines two cases of "virtual autism," highlighting developmental concerns linked to excessive screen exposure and limited social interaction, emphasizing early intervention and caregiver awareness for mitigating its impact. The implications of Virtual Autism extend beyond childhood, affecting academic performance, emotional well-being, and social adaptability. Early detection and intervention through screen-time regulation, play-based learning, and parental guidance can help mitigate its effects. This study emphasizes the urgent need for awareness and intervention to safeguard the neurodevelopment of children in the digital age.	Comment by Shankha Rakshit: After objectives you should specify the methodology
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Introduction:  Autism Spectrum Disorders (ASD) encompass a wide range of conditions, primarily marked by challenges in social interaction and communication. Individuals “with ASD may also exhibit unique behavioral patterns, such as difficulty transitioning between tasks, an intense focus on details, and atypical responses to sensory stimuli. The abilities and needs of autistic individuals vary significantly and can change over time. While some can lead independent lives, others experience severe impairments requiring lifelong care and support. Autism “can also affect educational and employment prospects, placing substantial demands on families who provide care. The quality of life for individuals with autism is influenced by societal attitudes and the level of support available from both local and national authorities.	Comment by Shankha Rakshit: Write the introduction in proper way with intext citations. Follow these points:
 Provides background information.
 Reviews relevant literature to highlight gaps in existing knowledge.
 Clearly defines the research objectives.
 Justifies the importance of the study.
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Figure 1(Image source- Autism Child Stock Vector Illustration and Royalty Free Autism Child Clipart)
	Table 1. Age-wise Classification of Symptoms of ASD.

	Age Group
	Symptoms

	0–6 months
	• Lack of social smile
• Reduced reactivity to visual/auditory cues
• Reduced response to affection

	6–12 months
	• Reduced facial expressions
• Delayed motor milestones 
• Lack of adequate sound production (cooing/babbling)
• Reduced/absent use of social gestures (waving, pointing)
• May not respond to own name

	12–24 months
	• Lack of shared enjoyment
• Delayed speech development, poor use of meaningful words
• Poor non-verbal communication
• Lack of interest in other children
• Greater interest in inanimate objects

	>24 months
	• Repetitive behaviors with poor adjustment to changes in routine
• Poor eye contact
• Peculiar way of using toys or routine objects
• Lack of pretend play
• May show developmental regression—loss of existing language or social skills

	Older children/adults
	• Difficulty deciphering facial emotions, body language, and social cues
• Difficulty maintaining conversations
• Limited repertoire of interests/activities
• Rigid adherence to daily routines
· Poor ability to verbalize thoughts and emotions



Characteristics “or Signs of autism can appear in early childhood, though diagnosis is often delayed until later in life. Many individuals with autism have co-existing conditions such as epilepsy, depression, anxiety, and attention deficit hyperactivity disorder (ADHD). They may also exhibit challenging behaviors, including sleep disturbances and self-injury. Intellectual abilities among autistic individuals vary greatly, ranging from severe impairment to exceptionally high cognitive functioning.	Comment by Shankha Rakshit: Check this sentence
Virtual autism: In “recent years, electronic media has gained significant attention due to the growing dependence on digital devices and technology. Advancements in technology have simplified daily life and contributed to an improved overall quality of living. Both children and adults increasingly rely on various gadgets for convenience and entertainment. While the benefits of technological progress are undeniable, excessive use has been observed to have negative impacts on daily functioning. 
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Figure 2A child staring blankly at a tablet screen with an expression of disengagement.
Origin of the Term: The term "Virtual Autism" was first introduced by Romanian psychologist Dr. Marius Zamfir, who observed autism-like behaviors in children excessively exposed to screens. Studies have since supported the idea that prolonged screen exposure during early developmental stages can lead to symptoms resembling classical autism. In today's “digitally driven world, electronic devices have become deeply embedded in our daily routines. From infancy to adolescence, screens are omnipresent, influencing behavior and cognitive growth. However, recent research has brought attention to a concerning issue known as Virtual Autism—a condition where young children develop autism-like symptoms due to excessive screen exposure. This chapter explores the science behind Virtual Autism, its symptoms, causes, and strategies for caregivers to address its effects. Virtual “Autism occurs when prolonged screen exposure, especially before the age of three, leads to symptoms resembling Autism Spectrum Disorder (ASD). Unlike ASD, which is primarily linked to genetic and neurodevelopmental factors, Virtual Autism is an environmentally induced condition that can be reversed by limiting screen time and encouraging real-world interactions. Common symptoms include delayed speech, impaired social skills, attention difficulties, and repetitive behaviors. Research suggests that excessive screen stimulation disrupts cognitive and emotional development, emphasizing the importance of parental intervention through interactive play and sensory-based activities. In 2018, “Romanian psychologist Marius Zamfir introduced the term "virtual autism" to describe behavioral abnormalities observed in children aged zero to three. He linked these issues to sensory-motor and socio-affective deprivation caused by spending more than four hours per day in a virtual environment. Zamfir noted that the functional and developmental symptoms in these children closely resembled those of childhood autistic disorder, as outlined in DSM-4 and ICD-10.”.Following his observations, multiple studies have reported the presence of autism-like symptoms in toddlers excessively exposed to electronic screens. While the evidence remains preliminary and virtual autism is not yet recognized as a formal diagnosis in current medical classification systems, numerous newspapers and magazines have cautioned parents about its risks and warning signs. 
Implications of “Virtual Autism”
The “term "virtual autism" is “fitting in some ways, as the symptoms—such as language delays, delayed social milestones, and poor attention—closely resemble those seen in autism spectrum disorders. Additionally, the name directly links the condition to its cause: excessive exposure to virtual environments. It can also help raise awareness among parents and caregivers about the potential risks of prolonged screen time in early childhood, encouraging preventive measures and early recognition of behavioral signs, which may lead to timely intervention. However, the “term also carries the serious implications associated with an autism spectrum disorder diagnosis, including persistent behavioral abnormalities, language and cognitive challenges, emotional difficulties, and a reduced quality of life for both the child and their caregivers. The perception of lifelong dependency on supportive services and limited chances of recovery may unintentionally contribute to stigma and misinformation, potentially leading to misconceptions among the public and caregivers of affected children. Research “suggests that excessive screen exposure during early childhood may lead to neurochemical changes in children with behavioral abnormalities, including deficiencies in key neurotransmitters such as dopamine, acetylcholine, gamma-amino butyric acid (GABA), and 5-hydroxytryptamine (5-HT). These findings contrast with some neurochemical alterations observed in Autism Spectrum Disorder (ASD), where levels of GABA and 5-HT tend to be elevated, alongside increased glutamate levels and specific receptor polymorphisms affecting neurotransmitter metabolism and function.”.
By definition, ASD is characterized by a lack of developmentally appropriate social interest, provided the child has sufficient opportunities for social interaction. However, studies on virtual autism emphasize the critical role of poor parent-child interaction in linking excessive screen exposure to ASD-like symptoms. This suggests that screen exposure alone may not necessarily result in such symptoms if the child receives adequate social engagement. This raises further debate on whether "virtual autism" is the most appropriate term for this phenomenon.” Additionally, technological advancements in ASD management, such as artificial intelligence and virtual reality-based interventions, have shown promising results in improving language development, cognitive abilities, and social learning.”
Symptoms of Virtual Autism	Comment by Shankha Rakshit: Table should be put in appropriate way
Children with Virtual Autism often display a range of behavioral and cognitive challenges, including:
	Delayed Speech and Communication Issues

	[image: Speech Delay Images - Free Download on Freepik]
	· Limited vocabulary or complete speech delay
· Difficulty understanding or responding to social cues

	Lack of Eye Contact and Social Withdrawal
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	· Reduced interaction with family and peers
· Preference for screens over human interaction

	Repetitive Behaviors and Fixation on Screens
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	· Repeated hand flapping, rocking, or fixation on specific digital content
· Tantrums when screen access is denied

	Attention Deficits and Hyperactivity
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	· Difficulty adapting to new environments
· Increased sensitivity to sounds and lights


	Sensory Issues
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	· Short attention span
· Difficulty focusing on real-world tasks




Causes of Virtual Autism: Virtual Autism is primarily linked to excessive screen exposure in early childhood, which disrupts normal developmental processes. Below are the key causes:

Figure 3Causes of Virtual Autism
· Excessive screen exposure: The “main cause of Virtual Autism is excessive screen exposure during early childhood, especially before the age of three, a crucial period for brain development. During this formative stage, children rely on real-world sensory experiences, social interactions, and physical activities to develop their cognitive, emotional, and communication skills. However, when screens replace these fundamental experiences, it can result in sensory deprivation, disrupting normal development and leading to autism-like symptoms. A” key contributing factor is prolonged and early exposure to screens, where young children spend extended periods watching television, using tablets, or interacting with smart phones. Unlike real-life engagement, digital content lacks the multi-sensory stimulation necessary for healthy neurological growth. Screens provide passive rather than active learning, restricting a child's ability to explore their surroundings, engage in imaginative play, and develop problem-solving skills. Studies indicate that more than four hours of daily screen time can significantly impact a child’s attention span, emotional regulation, and language development.
· Limited parental involvement and reduced social interaction: Another “major factor is limited parental involvement and reduced social interaction. When screens are used as a substitute for human engagement, such as when parents rely on digital content to keep children occupied for long durations, it reduces face-to-face communication, which is essential for language acquisition and emotional growth. Human interactions, including eye contact, verbal exchanges, facial expressions, and social cues, help children develop communication skills and emotional intelligence. A lack of these interactions can result in speech delays, lower empathy levels, and social difficulties. Moreover, “screens replace crucial physical and sensory activities, which are fundamental for motor skills and cognitive development. Engaging in activities like crawling, running, feeling different textures, playing with toys, and spending time outdoors stimulates various senses and strengthens neural connections. Excessive screen exposure limits these real-world experiences, leading to poor motor coordination, weak spatial awareness, and difficulties processing sensory information.”
· Overstimulation from digital media: Another “contributing cause is overstimulation from digital media, which can disrupt brain chemistry. The fast-moving visuals, bright colors, rapid scene transitions, and background sounds in digital content can overstimulate the brain’s dopamine pathways, which are responsible for reward and motivation. This can lead to attention difficulties, hyperactivity, and a decreased interest in real-world activities that require focus and patience. As a result, children may become dependent on screens for instant gratification, making it more challenging for them to engage in slower-paced learning activities such as reading, solving puzzles, or interacting socially.” Finally, “screen exposure affects sleep patterns, which plays a critical role in Virtual Autism. Excessive use of screens, particularly before bedtime, disrupts melatonin production, leading to poor sleep quality. Insufficient sleep negatively impacts brain development, memory processing, and emotional regulation, further worsening autism-like symptoms. Sleep-deprived children may display irritability, difficulty focusing, and emotional instability, traits commonly seen in both Virtual Autism and ASD.”
This case series report describes the clinical profiles of two children diagnosed with virtual autism evaluated at Jeevandhara rehabilitation centres Bareilly Uttar Pradesh. All two children were diagnosed with virtual autism based on the Modified Checklist for Autism (M-CHAT) and the Indian Scale for Assessment of Autism (ISAA).
Table:	Comment by Shankha Rakshit: Put the table number and title
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	Case I: Subject A
	A 3.2 -year-old child from a nuclear family presented with concerns of limited communication, hyperactivity, short attention span, solitary play, repetitive behaviours, lack of cooperation, and frequent anger outbursts. Symptoms were first noticed at age 4.The child was born at term via LSCS (3.3 kg) with no postnatal complications and was exclusively breastfed until 2.3 years. Due to the parents' professional commitments, he was primarily cared for by a secondary caregiver for 9 hours daily and was exposed to excessive screen time (4-5 hours/day) from the age of 1. Limited supervision further restricted outdoor activities and exploration. At age 3.2, the mother became pregnant again, further reducing parental attention. Consequently, the child increasingly relied on screens for engagement. He now has a 6-month-old sibling (girl) but shows minimal interaction. Upon starting preschool at 3.3 years, he struggled with verbal and nonverbal communication, refused to share, and displayed anger, raising concerns among caregivers. After being screen-free for 3-4 months, he was evaluated at the hospital with severe autism.
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	Case II: Subject B
	A 3 -year-old child, previously living in an extended family, moved to a nuclear family with his father 10 months ago. Over the past 6 months, his father noticed behavioural changes, including speech regression, reduced attention, difficulty socializing, limited communication, strong attachment to one toy, insistence on routines, and hand flapping when excited. Her mother pregnancy was further affected by a strong aversion to milk and induced vomiting. The child was born via LSCS at term (3.2 kg) with no postnatal complications and was breastfed until 9 months. Previously, he exhibited healthy social skills, including eye contact and interactive play. However, after relocating, symptoms emerged. The father’s work kept him away, while the overwhelmed mother relied on screens for childcare, exposing the child to 4-5 hours of TV or phone use daily with minimal interaction. Living in a remote area limited his social opportunities. After diagnose with the symptoms he indicated with moderate concerns of virtual autism.
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Discussion: The cases of Subject A and Subject B highlight the impact of environmental factors, particularly early childhood experiences, on developmental outcomes. Both children exhibit signs of virtual autism, characterized by communication difficulties, socialization challenges, repetitive behaviours, and a strong reliance on routines. The common factor in both cases is excessive screen exposure, reduced face-to-face interaction, and limited social engagement during crucial developmental years. Subject A, a 3.7-year-old male from a nuclear family, showed symptoms of hyperactivity, limited communication, solitary play, and emotional outbursts. His early years were marked by prolonged screen exposure (3-4 hours/day) and minimal parental interaction due to work commitments. The arrival of a younger sibling further reduced parental attention, leading to increased dependence on screens. Upon starting preschool, difficulties in verbal and nonverbal communication, lack of cooperative behavior, and aggression became evident. Despite being screen-free for several months, assessment suggest ongoing concerns related to virtual autism. Similarly, Subject B, a 3-year-old male, initially displayed healthy social interactions but experienced speech regression, reduced attention span, and social withdrawal after relocating from an extended family to a nuclear setup. The transition, coupled with limited parental availability and increased screen time (3-4 hours/day), contributed to developmental challenges. The child's mother, overwhelmed by responsibilities, relied on screens for engagement, leading to reduced meaningful interactions. Living in a remote area further restricted social opportunities, exacerbating symptoms. The assessment indicates moderate concerns of virtual autism. Both cases emphasize the critical role of early social interaction, parental engagement, and reduced screen exposure in healthy child development. The findings suggest that environmental modifications, including increased face-to-face interactions, structured play, and reduced screen time, are essential in mitigating the risks associated with virtual autism.
The Science behind Virtual Autism
Studies “indicate that extended screen exposure can have a profound effect on brain plasticity, particularly in areas that regulate social interaction, attention, and language skills. In early childhood, the brain experiences rapid growth, forming vital neural connections based on real-world experiences. However, when screen time replaces sensory and social engagement, it can disrupt normal developmental processes, leading to delays in key cognitive functions. The fast-paced visual and auditory stimuli of digital content may overstimulate neural circuits, making it challenging for children to adjust to slower-paced real-world activities such as face-to-face conversations, storytelling, and imaginative play.” Excessive “screen usage has been associated with weaker neural connections in the prefrontal cortex, the brain region responsible for impulse control, decision-making, and social behavior. As a result, children may develop shorter attention spans, difficulties with emotional regulation, and trouble interpreting social cues. Brain imaging studies have shown that children exposed to prolonged screen time tend to exhibit reduced white matter development, which plays a critical role in language comprehension, reading ability, and memory retention. Moreover, excessive screen stimulation can cause dopamine imbalances, fostering addictive behaviors where children seek constant instant gratification, making it harder for them to practice patience and self-control in everyday life.”
Key Contributing Factors: Below are the key contributing factors:
1. Early and Unregulated Screen Exposure: Infants and toddlers are in a crucial stage of brain development, where sensory and motor experiences shape cognitive and emotional growth. Excessive screen time at an early age can disrupt this natural progression in several ways. Screens provide one-way communication, whereas human interaction is dynamic and necessary for language acquisition. Studies show that toddlers who spend more time on screens may develop speech delays. When young children engage more with digital devices than with people, they miss out on essential face-to-face interactions that teach social cues, empathy, and emotional regulation. Constant exposure to flashing images and fast-paced content overstimulates the brain, making it difficult for children to focus on slower-paced, real-world activities like reading, conversation, or problem-solving. Blue light from screens interferes with melatonin production, leading to sleep difficulties, which in turn affect mood, learning, and overall health.	Comment by Shankha Rakshit: Change the sentence
https://www.aarongolub.com/post/3-proven-science-backed-tips-to-reduce-anxiety
2. Lack of Parental Engagement: Parental interaction is critical for a child’s emotional, cognitive, and social development. When screens are used as "digital babysitters," children experience reduced parental engagement, leading to several issues.  Infants and toddlers develop trust and security through eye contact, touch, and responsive interactions. If a parent is distracted by a screen or relies on digital devices to entertain their child, it can weaken emotional bonds. When children are left to passive screen consumption, they miss out on critical learning moments such as problem-solving, creativity, and real-world experiences. Children need caregivers to help them understand and manage their emotions. 
3. Reduced Physical Play and Sensory Experiences: Children learn best through hands-on activities that engage their senses—touching, feeling, running, climbing, and interacting with their environment. A screen-heavy lifestyle replaces these vital experiences, leading to several developmental concerns. Climbing, running, and manipulating objects help develop both gross and fine motor skills. Excessive screen time reduces these physical activities, leading to weaker coordination and physical endurance. Screen-based entertainment provides limited and often unnatural sensory input, which may contribute to sensory processing disorders. Free play encourages children to think creatively, develop problem-solving skills, and use their imagination. 4. Overstimulation and Dopamine Dysregulation: Dopamine is a neurotransmitter associated with pleasure, motivation, and reward. Digital devices—especially video games, social media, and fast-paced cartoons—overload the brain with dopamine, leading to several negative effects. High-stimulation digital content offers instant gratification, making everyday tasks like reading, homework, or playing outside seem dull and unappealing. Children accustomed to the rapid rewards of screens may struggle with patience and delayed gratification. Frequent dopamine spikes from screen use can create dependency, leading children to seek more screen time for pleasure, much like an addiction. When deprived of screens, they may experience withdrawal symptoms such as irritability, boredom, or anxiety. The constant novelty and instant feedback of digital entertainment condition the brain to expect quick rewards. As a result, children may have difficulty sustaining attention on slower, more effortful activities such as reading, writing, or structured learning. Overstimulation from screens can make it harder for children to regulate their emotions. They may become more prone to mood swings, frustration, and difficulty handling boredom or challenges in the real world.	Comment by Shankha Rakshit: Change the sentence
https://www.onlymelbourne.com.au/bricks-4-kidz
Excessive and unregulated screen exposure can significantly impact a child’s development by reducing human interaction, limiting physical play, and over stimulating the brain. While technology can be a valuable tool, it must be used mindfully, with an emphasis on balanced activities that support cognitive, emotional, and social growth. Encouraging real-world experiences, meaningful social interactions, and structured screen time can help mitigate these negative effects.	Comment by Shankha Rakshit: Change the sentence
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Figure 4Image source- Autism Child Stock Vector Illustration and Royalty Free Autism Child Clipart
Additionally, “an overreliance on screens reduces opportunities for physical activity, creative expression, and meaningful social interactions, all of which are essential for healthy brain development. Engaging in activities such as outdoor play, hands-on exploration, and peer interactions stimulates multiple senses, strengthening neural pathways and enhancing problem-solving abilities, emotional intelligence, and resilience. On the other hand, excessive digital exposure can lead to cognitive overload, hindering a child’s ability to filter distractions, process information efficiently, and retain new knowledge. Currently, “research on virtual autism primarily consists of case studies and narrative reviews, requiring a more extensive systematic evidence base before it can be formally recognized as a distinct diagnostic condition. As scientific exploration continues, additional similarities and differences between virtual autism and Autism Spectrum Disorder (ASD) are likely to be identified. Critical questions remain, such as whether these symptoms align more closely with the autism spectrum, another neurodevelopmental disorder, or an entirely separate condition. Future studies may provide more conclusive answers.” Until “greater clarity is achieved, alternative terminologies may be considered to describe this condition. One such term is "neurodevelopmental disorder due to early screen exposure," which may offer a more accurate classification. This designation acknowledges additional symptoms like attention deficits and hyperactivity, which are frequently observed in children with excessive screen exposure but are not core characteristics of ASD. Moreover, adopting this terminology can help prevent mislabeling a disorder that is still not well understood, reducing unnecessary stigma. Another “key advantage of this alternative classification is that it highlights the reversible nature of virtual autism. Research suggests that neurodevelopmental delays caused by excessive screen exposure can be improved with the right interventions, such as reducing screen time, increasing social engagement, and encouraging sensory-rich activities. This perspective offers hope to caregivers, who might otherwise associate the term "virtual autism" with a lifelong, irreversible condition, leading to unnecessary distress and anxiety about their child's prognosis.”	Comment by Shankha Rakshit: Source
https://www.bigdreamersaba.com/blog/what-is-virtual-autism
Paraphrase this sentence
Conclusion: Virtual “Autism is an emerging concern in today’s digital world, highlighting the adverse effects of excessive screen exposure on early childhood development. While the symptoms closely resemble those seen in Autism Spectrum Disorder (ASD)—such as speech delays, attention deficits, social withdrawal, and repetitive behaviors—Virtual Autism is an environmentally induced condition rather than a neurodevelopmental disorder with genetic roots. The good news is that, unlike ASD, Virtual Autism is preventable and reversible if addressed early with appropriate interventions.” To “mitigate the risks associated with Virtual Autism, it is vital for parents, caregivers, and educators to take proactive steps in managing screen exposure. Limiting screen time, especially for children under the age of three, can help prevent developmental delays. Experts recommend keeping screen exposure under one hour per day for young children and encouraging interactive, real-world activities instead. Engaging children in outdoor play, reading, hands-on creative activities, and social interactions fosters healthy brain development and strengthens emotional intelligence.” Moreover, “parents should focus on quality over quantity when it comes to screen use. Instead of passive consumption of digital content, they should opt for educational and interactive screen experiences that encourage parent-child engagement. Co-viewing programs, discussing content, and integrating screen activities with real-world learning experiences can help reduce the negative effects of screen time. Establishing tech-free zones at home, particularly during meals and bedtime, can also promote better sleep patterns and social bonding within the family. In conclusion, “while technology is an integral part of modern life, it is crucial to strike a balance between screen time and real-world experiences to ensure healthy cognitive and social development in children. By setting clear screen time limits, prioritizing face-to-face interactions, and encouraging sensory-rich activities, we can protect children from the risks of Virtual Autism and support their holistic growth in an increasingly digital world.”	Comment by Shankha Rakshit: Paraphrase this sentence
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Causes of Virtual Autism


Excessive screen exposure


Limited parental involvement and reduced social interaction


Overstimulation from digital media
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