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Abstract

The COVID-19 pandemic has significantly impacted the mental health of children, with those diagnosed with
neurodevelopmental disorders (NDDs) such as ADHD and autism spectrum disorder (ASD) being particularly
vulnerable. Many children with NDDs rely heavily on structured environments and regular routines, which were
disrupted during the pandemic due to school closures, isolation from peers, and changes in access to support
services. Numerous studies have been published to support parents, caregivers, and mental health professionals
in understanding and managing the pandemic’s impact on child mental health. This paper aims to contribute to
this body of research by offering insights into these challenges and strategies for addressing them effectively. The
study aims to examine the specific mental health challenges faced by these children during the pandemic and
explore how disruptions to their daily routines, education, and therapeutic interventions have intensified their
emotional and behavioral difficulties. Through a cross-sectional analysis of existing research, this article
highlights the heightened anxiety, stress, and emotional dysregulation experienced by children with NDDs during
and after the pandemic, with a particular focus on academic performance, social isolation, and communication
deficits.

The study also explores pre-pandemic mental health interventions, including behavioral therapies such as
Applied Behavior Analysis (ABA) and Cognitive Behavioral Therapy (CBT), and reviews how the pandemic
disrupted access to these essential services. The analysis emphasizes the need for properly strategized, hybrid
intervention models combining in-person and virtual care to ensure consistent support for children with NDDs
in the future.
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. Introduction

The World Health Organization (WHO) defines mental health as a state of well-being that enables
individuals to effectively cope with life’s stresses, realize their abilities, learn and work productively, and
contribute to their communities (WHO, 2024). This definition highlights that mental health issues arise when
individuals face obstacles that hinder their ability to manage typical life stressors, such as family and relationship
challenges, financial strains, and major life transitions. For children, especially those with neurodevelopmental
disorders (NDDs) like autism spectrum disorder (ASD) and attention-deficit/hyperactivity disorder (ADHD),
difficulties in coping with these stresses may manifest through symptoms like anxiety, physical complaints (e.g.,
headaches, stomachaches), and behavioral changes under pressures such as academic expectations or family
tension. These challenges became particularly evident during the COVID-19 pandemic, as children struggled with
the disruption of routines, limited social interactions, and reduced access to supportive services—factors that
further impacted their mental well-being in unprecedented ways. The COVID-19 pandemic caused extensive
disruption in almost all areas of daily life, profoundly impacting global health, economies, and social structures.
The restrictions and changes implemented to curb the spread of the virus, such as lockdowns, social distancing,
and school closures, have had profound psychological and social consequences, particularly for vulnerable
populations. Among these, children with neurodevelopmental disorders (NDDs), who often face difficulties in
emotional regulation, social interactions, and maintaining routines, were especially affected due to the essential
role structure and stability play in their well-being (Ménty et al., 2020). The disruption of educational and
therapeutic services due to the pandemic has influenced these issues, leading to increased reports of anxiety,
depression, and behavioral problems in this population (Courtenay & Perera, 2020). These disorders typically
require consistent interventions, including specialized education, behavioral therapy, and family support, which
were significantly interrupted during the pandemic.
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Children in this group experienced specific challenges due to the pandemic’s social isolation and
uncertainty. The lack of structured environments, limited access to routine healthcare services, and disrupted
social interactions exacerbated pre-existing mental health conditions. A study by Mingins et al. (2021) found that
children with autism exhibited a marked increase in anxiety and behavioral issues due to the pandemic’s impact
on their routines. Similarly, children with ADHD struggle with the lack of physical outlets and educational
support, often leading to heightened levels of frustration and emotional dysregulation (Bobo et al., 2020).

The purpose of this study is to provide a comprehensive analysis of the impact of COVID-19 on the
mental health of children with neurodevelopmental disorders. By addressing the specific psychological and social
challenges faced by this vulnerable population during the pandemic, we aim to highlight the importance of
targeted interventions and support systems for these children. The study is crucial for understanding how to better
support children with NDDs in future crises and for ensuring their mental health needs are adequately met during
times of prolonged disruption. Understanding these impacts can inform the development of effective public health
strategies that address the unique needs of children with NDDs in pandemic and post-pandemic settings.

Il.  Literature Review
Neurodevelopmental Disorders and Mental Health

According to a review by Billie et. al (2020), Neurodevelopmental disorders (NDDs) are conditions
resulting from a typical development of the central nervous system, leading to functional impairments in the brain
that become evident over time. These disorders may affect cognitive and motor abilities, learning capacities,
language skills, or non-verbal communication. Additionally, they can often be linked to neuropsychiatric
symptoms, impacting overall mental health and behavior (Billie & David, 2020). Lorenzo et. al defines
Neurodevelopmental disorders as a psychiatric condition arising in early life featuring abnormalities in the central
nervous system development.

Autism spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD) are among the
most prevalent neurodevelopmental disorders diagnosed in childhood. While the DSM-IV did not allow for a
combined diagnosis of ADHD and ASD, the DSM-5 now recognizes the possibility of co-occurring diagnoses of
these two conditions (Scandurra et al., 2019). These conditions often lead to significant challenges in emotional
regulation, social interactions, and behavioral control, which can contribute to mental health problems, such as
anxiety and depression. Existing research consistently shows that children with ADHD and ASD are at a higher
risk for developing mental health issues. According to Cuffe et al. (2015), most children with ADHD experience
psychiatric comorbidities, which affect their functional outcomes. The nature of these outcomes differs depending
on the type of comorbidity. Children with ADHD and comorbid conditions tend to have more strained
relationships with peers and parents, perform worse academically, and report lower emotional well-being and
school functioning compared to those with ADHD alone or children without ADHD. Similarly, children with
ASD often struggle with heightened anxiety, sensory sensitivities, and social communication deficits, which can
increase their vulnerability to emotional distress (Mazefsky, 2015).

Studies have demonstrated that mental health challenges in these children often arise from difficulties in
managing everyday social interactions, adhering to routines, and processing sensory information (Scott et al.,
2016). Children with autism may experience heightened anxiety in new or unpredictable environments, while
children with ADHD often struggle to regulate their attention and impulsivity, leading to emotional outbursts. As
noted by Leitner (2021), both groups require consistent support, including behavioral interventions and
specialized education programs, to manage these challenges and reduce the risk of escalating mental health issues.

Impact of COVID-19 on Mental Health

Social isolation, disruption of routines, and the overall uncertainty caused by the pandemic have been
major contributors to increased mental health challenges among children. A study by Sayed et al. (2023) pointed
out that school-aged children (ages 7 to 13 years) have exhibited higher rates of anxiety and depression since the
pandemic, with studies revealing substantial depressive symptoms ranging from 2.2% to 11.78% and significant
anxiety symptoms between 1.8% and 23.87%. These children also show increased inattention, a heightened need
for reassurance, academic difficulties, inappropriate behavior, anxiety, social isolation, and depressive symptoms.
In addition to isolation, the sudden and prolonged shift to remote learning disrupted many children’s daily
routines, which are critical for their emotional and cognitive development. The stress of uncertainty, health
concerns, and adapting to new learning environments further contributed to a rise in mental health problems
(Cortés-Albornoz et al., 2024; Wang, 2023).

The absence of typical social structures, such as schools, extracurricular activities, and peer interactions,
left many children feeling isolated and anxious. Studies have shown that school closures not only disrupt learning
but also severe children’s primary source of socialization, which is crucial for their emotional development
(Mazrekaj & De Witte, 2024). The absence of physical activity and regular schedules also led to increased
behavioral problems and emotional dysregulation among children. A study by de Figueiredo et al. (2021)
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highlighted that children who faced prolonged isolation exhibited higher rates of irritability, emotional instability,
and stress compared to pre-pandemic levels.

COVID-19 and Children with Neurodevelopmental Disorders

Children with neurodevelopmental disorders (NDDs), such as ADHD and autism, faced heightened
challenges during the COVID-19 pandemic. Disruptions to daily routines, the loss of access to therapeutic
interventions, and increased isolation had a more severe impact on their mental health compared to neurotypical
children. Research by Pai et al. (2022) found that children with autism exhibited worsened symptoms, including
increased anxiety, heightened sensory sensitivities, and more frequent emotional outbursts, largely due to the
pandemic’s disruption of their structured environments. Similarly, for children with ADHD, the absence of a
regular school setting reduced opportunities for physical activity, increasing difficulties in managing hyperactivity
and impulsivity (Li et al., 2023).

Children with autism, who often struggle with communication and social skills, faced additional
challenges as the lack of in-person interactions hindered their learning and social development. Many families
also found it difficult to provide the necessary support at home due to the demands of remote work and pandemic-
related stress. Currie (2022) reported that both parents and children with NDDs experienced significant mental
health challenges stemming from the denial, delay, and disruption of crucial support services during the pandemic.
These disruptions, though often resulting from necessary public health measures, had unintended consequences
for vulnerable groups like families of children with NDDs. Hence, the need for targeted interventions and support
strategies for children with neurodevelopmental disorders, both during and after the pandemic. Insights from
parents caring for these children should inform a disability-inclusive recovery plan and future emergency
preparedness efforts to manage adverse mental health impacts on this population. By incorporating these
learnings, local and national stakeholders can improve access to services and support for families moving forward.

Mental Health Interventions Pre- and Post-Pandemic

Before the COVID-19 pandemic, mental health interventions for children with neurodevelopmental
disorders (NDDs) typically involved a combination of behavioral therapies, specialized education, and parental
support. Widely used interventions included Applied Behavior Analysis (ABA) for children with autism and
Cognitive Behavioral Therapy (CBT) for children with ADHD, both of which were effective in managing
symptoms and improving social and emotional functioning (Gitimoghaddam et al., 2022; Ojinna, 2022). Schools
also played a vital role in providing structured environments, offering specialized services like individualized
education programs (IEPs) and behavioral interventions, which were essential for supporting these children.
Before the pandemic, nearly 46% of children with NDDs qualified for special education and related services
through an IEP. However, during the pandemic, 48% of those with IEPs reported a reduction in the frequency
and/or duration of these services. The most significant decreases occurred in occupational therapy (47%),
followed by physical therapy (46%) and special education services (34%). These reductions in essential services
further exacerbated the challenges faced by children with NDDs, as schools and healthcare providers struggled
to maintain continuity in care (Chen et al., 2022).

As the pandemic disrupted access to these critical interventions, there was a rapid shift towards remote
and virtual services. However, the effectiveness of these adaptations was limited, prompting the need for more
sustainable and flexible intervention models. Moving forward, hybrid models of care that combine in-person and
virtual services are gaining recognition as essential for ensuring continuous support for children with NDDs.
Krasovsky et al. (2024) highlight the importance of developing these flexible hybrid strategies planned to
individual needs, allowing for consistent care regardless of external circumstances.

I11.  Methodology
Study Design
This study employed a cross-sectional analysis to assess the impact of COVID-19 on the mental health
of children with neurodevelopmental disorders (NDDs), specifically ADHD and autism. A cross-sectional
approach was selected for its ability to capture a snapshot of the mental health challenges experienced during a
defined period of the pandemic, enabling an analysis of correlations between pandemic-induced stressors and
mental health outcomes.

Data Collection

Data for this study were gathered from multiple sources, including existing literature, surveys, and
studies that focused on the mental health of children with NDDs during the pandemic. Surveys that were
administered to parents and caregivers of children with ADHD and autism to capture firsthand accounts of
behavioral and emotional changes during the pandemic were studied.
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Population Studied

The population under study included children aged 3 to 17 years who had been diagnosed with ADHD,
autism, or both. The study focused on children who had received pre-pandemic support in the form of behavioral
therapies, special education services, or other mental health interventions. The sample was drawn from various
geographic locations to ensure diverse socioeconomic and cultural representation.

Limitations

The first of several limitations recognized in this study was the reliance on self-reported data from
caregivers may introduce bias, as responses could be influenced by the caregiver's stress levels or perceptions.
The cross-sectional design does not allow for causal inferences regarding the long-term effects of the pandemic.
Another limitation is the potential underrepresentation of certain demographic groups, such as children from low-
income families, which may affect the generalizability of the findings. Lastly, the rapidly changing nature of the
pandemic meant that the mental health challenges faced by these children could evolve, and a longitudinal study
might provide deeper insights.

IV. Results

Mental Health Outcomes for Children with ADHD

The COVID-19 pandemic significantly affected mental health and heightened the challenges faced by
children with ADHD, as the sudden changes to their daily routines made it harder for them to manage symptoms.
One of the key outcomes observed was an increase in anxiety levels, with many children struggling to adapt to
the isolation and the loss of structured environments like schools (Li et al., 2023). These children exhibited
heightened behavior changes, including impulsivity and hyperactivity, which became more pronounced as
opportunities for physical activity and social engagement decreased. It was also noted that academic performance
issues were reported widely, as children with ADHD found it difficult to maintain focus during online learning,
contributing to lower educational outcomes. The lack of direct engagement with teachers and peers worsened
their ability to stay on task, further compounding the challenges associated with remote learning environments
(Lynch & Davison, 2024).

Mental Health Outcomes for Children with Autism

For children with autism spectrum disorder (ASD), the pandemic intensified sensory and social
challenges that are inherent to the condition. The abrupt disruption to their established routines led to increased
symptoms of anxiety and heightened sensory sensitivities, as these children struggled to cope with the sudden
lack of structure (Pai et al., 2022). Social isolation was particularly detrimental, as children with ASD often rely
on regular, in-person interactions for social learning and communication development. Without access to these
critical social environments, many children regressed in their communication skills, leading to increased
frustration and emotional outbursts. The absence of therapeutic interventions, such as speech and occupational
therapy, further compounded these difficulties, leaving many families struggling to provide adequate support in
the home setting (Yizengaw, 2021).

Common Mental Health Trends Across Both Groups

These shared challenges explain the importance of properly strategized interventions that address
emotional regulation and coping strategies for children with neurodevelopmental disorders, particularly in times
of crisis. Children with both ADHD and autism shared several common mental health trends during the pandemic,
notably in their struggles with emational regulation. Both groups experienced increased anxiety, often stemming
from the loss of routine and the uncertainty of the pandemic environment (Gitimoghaddam et al., 2022). Stress-
related behaviors, such as irritability, tantrums, and emotional outbursts, were more frequent as these children
faced greater challenges in adapting to the changes in their social and academic lives. Additionally, difficulties in
managing emotional responses were evident in both groups, with heightened levels of frustration and distress
over the lack of predictability and structure (Fatima, 2024).

V.  Case Study

Education Robotics in Neurodevelopmental Support

Education Robotics (ER) has been explored as a promising intervention tool for children with
neurodevelopmental disorders, including autism spectrum disorder and ADHD. Research reviewed in various
studies, suggests that ER can positively impact social interaction, engagement, and skill acquisition among
children with NDD. Programs utilizing ER encourage basic programming skills, allowing children to interact in
structured, supportive settings. Findings often highlight increased pupil engagement and improved interactions
with teachers and peers, making ER a valuable approach for supporting children’s cognitive and social
development. This approach is beneficial for educational outcomes and for social skills, suggesting that schools
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and institutions consider integrating ER as part of tailored educational plans for children with ND. ER initiatives
align well with public policy efforts that prioritize inclusive education and evidence-based interventions (Pivetti
et al., 2020).

VI.  Government Initiative To Support Children With Ndd
During the COVID-19 pandemic, the U.S. government introduced several programs aimed at supporting
children with neurodevelopmental disorders (NDDs) and their families, addressing the challenges posed by school
closures, disruptions to therapy services, and social isolation.

Expanded Telehealth Services

The U.S. Department of Health and Human Services (HHS) and Centers for Medicare & Medicaid
Services (CMS) extended telehealth services, which were particularly beneficial for children with NDDs. This
allowed families to access critical therapies remotely, including occupational, physical, and speech therapy,
despite physical distancing mandates. It also expanded Medicaid coverage to include telehealth services for
children needing behavioral health support, which was vital as mental health needs grew during the pandemic
(Bosworth, 2022).

CARES Act Funding

The Coronavirus Aid, Relief, and Economic Security (CARES) Act provided financial assistance to
healthcare providers and schools, including funding to support remote learning infrastructure. For children with
autism and other NDDs, this funding helped schools acquire technology and resources to support distance learning
adaptations tailored to their needs

Project AWARE (Advancing Wellness and Resilience in Education)

Through SAMHSA (Substance Abuse and Mental Health Services Administration), this initiative funded
states and local education agencies in places like Hampshire, Minnesota, and Nebraska to enhance mental health
support services for students. Minnesota received its first Project AWARE grant covering September 2020 to
September 2025. This grant supports initiatives in collaboration with Intermediate District 287, Independent
School District 622 (North St. Paul, Maplewood, Oakdale), and Redwood Area School District. A second Project
AWARE grant was awarded from September 2021 to September 2026, supporting efforts with Northeast Metro
916 Intermediate School District, Duluth Public Schools, and St. Louis County School District. Through these
partnerships, the Minnesota Department of Education aims to gather insights on effectively implementing
Comprehensive School Mental Health Systems statewide (Minnesota Department of Education, 2024). This
included additional training for educators to better support students with NDDs as they adjusted to remote learning
or hybrid educational models

Individuals with Disabilities Education Act (IDEA) Adjustments

The Department of Education provided guidance for IDEA during the pandemic, ensuring that children
with disabilities, including those with NDDs, continued to receive free appropriate public education (FAPE) under
challenging circumstances. Schools had to implement Individualized Education Programs (IEPs) remotely and
adapt services as necessary, ensuring that children received educational benefits even if physical access to schools
was limited

VII.  Discussion

Implications for Mental Health Education and Support

The COVID-19 pandemic highlighted critical challenges in supporting children with
neurodevelopmental disorders (NDDs), revealing a need for mental health professionals to adapt their approaches
moving forward (Montague et al., 2024). As the world transitions into a post-pandemic phase, mental health
professionals must develop strategies that accommodate the lasting effects of disruptions in therapy and
educational services. A key focus should be on offering integrated support that combines both in-person and
virtual care to ensure continuity, particularly in times of crisis (Krasovsky et al., 2024). Professionals may also
need to focus on rebuilding therapeutic routines that were disrupted during the pandemic, with tailored approaches
to re-establish stability for children with NDDs.

Importance of Early Intervention

Early intervention is crucial in managing the long-term mental health effects experienced by children
with NDDs during crises such as the COVID-19 pandemic. Timely support helps in reducing the severity of
mental health challenges by addressing stressors such as isolation and disruption of routines early on. Aldharman
et al., (2023) describe the integration of machine learning into improving communication and academic
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performance of children with NDD. Providing children with structured, consistent therapeutic interventions as
soon as possible can help them manage the emotional and behavioral impacts of COVID-19 disruptions,
preventing these issues from becoming entrenched. Ensuring that interventions are flexible enough to continue
even in unpredictable situations is essential in safeguarding the mental health of these children.

Strategies for Mental Health Education

Educating parents, teachers, and caregivers is essential in providing the best support for children with
NDDs, particularly during times of crisis. Faden et al., (2023) describe this as a mixed-method approach that aids
the understanding of the children’s quality of life, parental stress and life satisfaction of the parents. Mental
health professionals should implement targeted training programs designed to help caregivers understand the
unique needs of these children, equipping them with the tools to maintain supportive environments even when
professional interventions are temporarily unavailable. Proposed strategies could include online workshops,
instructional resources, and virtual support groups to keep caregivers informed and supported. These methods
will ensure that children with NDDs continue to receive appropriate care and stability, even when access to formal
therapy is disrupted.

Addressing Gaps in Mental Health Support

The pandemic exposed significant gaps in mental health support for children with NDDs, including
insufficient access to services, delays in intervention, and a lack of crisis-responsive strategies. Identifying these
gaps is essential for improving future mental health systems. Doda et al., (2024) suggested that enhanced support
and firm policies are needed to support mental health. Policy improvements should focus on expanding the
accessibility of hybrid care models, increasing funding for mental health services in schools, and establishing
crisis-preparedness frameworks. The sudden transition to remote services revealed the unpreparedness of many
mental health providers and schools in delivering virtual care. Future research should also investigate how mental
health outcomes for children with NDDs differ based on the types of support they receive during emergencies,
providing a basis for more robust and flexible mental health systems.

Recommendations for Future Research and Policy Improvements

To address these gaps, further research is needed to explore the long-term impact of the pandemic on
children with neurodevelopmental disorders. Studies should assess the effectiveness of hybrid models of care and
explore how such models can be improved to meet the specific needs of children with NDDs. Also, policymakers
must consider the creation of crisis-ready mental health infrastructures that ensure uninterrupted access to support
services during future emergencies. This includes improving the technological capabilities of schools and
healthcare systems to provide continuous, adaptable care for children with neurodevelopmental disorders,
regardless of external circumstances.

VIIl.  Recommendations

Tailored Interventions

To effectively support children with ADHD and autism in the post-pandemic era, tailored interventions
that address their unique challenges must be prioritized. For children with ADHD, interventions should focus on
improving self-regulation, building structured routines, and enhancing executive function skills through
individualized behavioral therapies such as Cognitive Behavioral Therapy (CBT). Children with autism would
benefit from interventions that continue to address their sensory needs and improve communication skills, with
programs like Applied Behavior Analysis (ABA) being critical. Hybrid intervention models combining in-person
therapy with virtual care should be developed to ensure consistent support during periods of disruption. Flexibility
in therapeutic approaches will also help these children adapt to future crises and minimize regression in their
developmental progress.

Role of Schools and Healthcare Providers

Schools and healthcare providers must strengthen their collaboration to provide comprehensive support
to children with neurodevelopmental disorders. Schools, which play a pivotal role in creating structured
environments for these children, should work closely with healthcare providers to design individualized education
programs (IEPs) that integrate mental health care alongside academic goals. Regular communication between
teachers, school counselors, and therapists can help track a child's progress and adjust interventions as needed.
Schools should also provide training for teachers to recognize and manage mental health issues in children with
ADHD and autism. Healthcare providers, on the other hand, need to collaborate with educational institutions to
ensure that therapy strategies are reinforced at school, creating a holistic support system that addresses both
academic and emotional well-being.
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Technological Tools for Mental Health Support

The integration of digital tools such as teletherapy and mobile health applications has proven to be a
valuable resource in supporting the mental health of children with neurodevelopmental disorders during the
pandemic. Moving forward, the use of these technologies should continue and expand. Teletherapy, for instance,
offers a flexible option for children who may face barriers to in-person care, ensuring that they receive continuous
support even in the face of disruptions. Digital tools like mental health apps can be utilized to provide children
with ADHD and autism with self-management strategies for coping with anxiety, emotional dysregulation, and
behavioral challenges. These tools can also facilitate remote communication between parents, teachers, and
healthcare providers, creating a coordinated network of support that adapts to the evolving needs of each child.
By embracing technological advancements, mental health professionals can provide more accessible,
personalized care that empowers children and their families long after the pandemic.

IX.  Conclusion

This analysis explains how the vulnerabilities of children with neurodevelopmental disorders, such as
ADHD and autism, were magnified by the disruptions to routines, access to care, and social environments during
the COVID-19 pandemic. Key findings reveal that children with ADHD faced increased anxiety, challenges with
hyperactivity, and academic difficulties due to the lack of structure and physical activity. Similarly, children with
autism experienced heightened sensory sensitivities, social isolation, and a loss of communication opportunities.
These shared mental health trends highlight the urgent need for targeted interventions during and after crises.

Addressing the mental health needs of children with NDDs is important for their long-term well-being.
The pandemic has shown that disruptions in care have lasting effects on their emotional, social, and academic
development. Therefore, mental health professionals, educators, and policymakers must prioritize building
resilient support systems that adapt to crises. Early intervention, including behavioral therapies and structured
educational plans, remains key to preventing further mental health deterioration.

Support strategies must be multifaceted, with schools and healthcare providers collaborating to ensure
children receive comprehensive care. Hybrid models that blend in-person and virtual services offer a flexible
solution for consistent mental health support. Also, teletherapy and mobile mental health tools should be further
developed to enhance access. By embracing these approaches, we can improve how mental health support is
delivered to children with NDDs, helping them recover from current challenges and thrive in the future.
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