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ABSTRACT 
 

This article investigates how early childhood learning processes are affected by delayed brain 
development. The crucial phases of brain development are discussed, along with the ways in which 
environmental and genetic variables can cause developmental delays. The prefrontal cortex (PFC) 
and hippocampus, two important learning brain regions, are examined in connection to language, 
motor, cognitive, and social-emotional development. The article explores the effects of 
neurodevelopmental disorders like as autism spectrum disorder (ASD) and attention 
deficit/hyperactive disorder (ADHD) in more detail and offers solutions for therapeutic assistance, 
early intervention, and educational approaches. The need of early diagnosis and intervention for the 
best learning results is emphasised in the work. 

 
Keywords: brain development, developmental delays, neural connectivity, synaptic pruning, 

neurodevelopmental disorders, educational therapy 
 
1. INTRODUCTION TO BRAIN DEVELOPMENT IN EARLY CHILDHOOD 
 
The brain grows and changes rapidly at early childhood. At the rapid process of synaptogenesis, a 
child's brain will developed 80% of its adult volume by the age of three (Mackes et al., 2020). This early 
stage is critical for the development of cognitive, physical, and social skills, which lay the groundwork 
for subsequent learning. Brain regions such as the PFC, hippocampus, and cerebellum are especially 
crucial in early childhood development. The PFC, which is in charge of executive skills like attention, 
problem solving, and decision making, develops during childhood and adolescence (Kolk and Rakis, 
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2022). The hippocampus, which is vital for memory formation, and the cerebellum, which is essential 
for motor coordination, are both experiencing major development during this time (Jacobi et al, 2021). 
 
Developmental milestone aids have been set and used in detecting delays in brain growth. However, 
these milestones are not always fulfilled on time, and delays in motor abilities, language acquisition, 
and social interaction may indicate developmental difficulties (Nelson et al., 2024). Delays in one area 
of development can affect others. Language delays, for example, might interfere with communication, 
affecting social connections and cognitive abilities. While it is critical to notice when development 
deviates from usual patterns, it is also critical to comprehend developmental heterogeneity among 
children. Some children may achieve some milestones later than others, although this is not always a 
concern. However, chronic delays that impair a child's capacity to connect with their surroundings and 
learn may indicate the need for intervention. 
 
Brain development is shaped by a combination of genetic and environmental factors. Genetics 
determine the basic framework for brain growth, while experiences in the early years’ environment 
influence how the brain’s neural circuits are formed and strengthened (Mishra et al., 2021). Factors 
such as nutrition, sensory experiences, exposure to language, and emotional support play significant 
roles in shaping brain development. Children who experience enriched and stimulating environments 
tend to have better cognitive and social outcomes, as positive stimuli promote neural growth and 
strengthen synaptic connections. 
 
Early diagnosis of developmental delays enables timely intervention, potentially mitigating the harmful 
impact on learning and behaviour. Educational therapy, speech therapy, occupational therapy, and 
specialised education programs are most effective when implemented early in childhood, when the 
brain is most ‘malleable’ or ‘plastic’. Thus, knowing early brain development is critical for recognising 
and proactively treating deficiencies in order to assure children's best learning outcomes (Lipkin et al., 
2020). 
 
During infancy and early childhood, neural-connectivity occurs at an alarming rate. Millions of synapses 
are created. This enables the brain to process and store vast amounts of information. The peaking of 
the synaptic density enables rapid learning and adaptation to the environment. However, this surge in 
synaptic formation is followed by a crucial phase known as ‘synaptic pruning’, where unused or weak 
neural connections are eliminated. This pruning process is highly dependent on environmental stimuli 
and experiences (Scholl et al., 2021).  
 
When a child is not adequately exposed to diverse and enriching experiences, critical connections may 
fail to develop or persist, potentially hindering cognitive and emotional growth. This explains why 
stimulating educational environments and early interventions are vital. Such conditions help shape the 
brain’s architecture by reinforcing essential neural pathways while pruning away less critical ones. 
Proper synaptic pruning improves the brain's efficiency, enabling it to focus on processes and 
behaviours essential for survival, learning, and adaptation (Wang et al, 2020). 
 
Despite accounting for only 2% of total body mass, the brain utilises around 20% of the body's energy 
(Steiner, 2020). Sleep is essential for meeting energy demands and preserving neural health. Sleep 
allows the brain to consolidate memories, remove metabolic waste products, and replenish energy 
stores. The glymphatic system, which works predominantly during sleep, eliminates toxins and 
promotes brain regeneration, maintaining optimal cognitive performance (Frazer et al., 2021).  
 
Sleep also maintains the balance of neurotransmitters and hormones required for emotional stability 
and learning. Without enough sleep, the brain struggles to maintain an energy balance, resulting in 
cognitive deficiencies, emotional swings, and poor decision-making. Thus, the interdependence of 
neural connectivity, pruning, and sleep underscores the brain’s intricate need for energy conservation 
and renewal, especially during the formative years when neuroplasticity is at its peak (Simon et al., 
2022). 
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2. CONSEQUENCES OF BRAIN DEVELOPMENTAL DELAYS 
 
During typical brain development, neuronal networks form strongly, and synaptic pruning refines these 
connections in response to external cues and experiences (Westacott & Wilkinson, 2022). Neuronal 
connectivity and synaptic pruning are disrupted when the brain growth is delayed. This result in long-
term changes in brain structure and functions. These mechanisms may be compromised in 
developmental delays, resulting in either an oversupply of weak, disorganised connections or an 
underdeveloped essential pathway. 
 
2.1 Disrupted Neural Connectivity 
 
In the studies conducted by Lukito et al. (2020), in cases of brain neurodevelopmental delay, including 
ASD, ADHD and intellectual disabilities, the brain may generate abnormal neural connections. This can 
result in abnormal communication among brain areas. Children with ASD frequently display 
hyperconnectivity in certain areas, such as the PFC, as well as decreased long-range connection 
between regions essential for integrating social, emotional, and cognitive activities. This imbalance can 
cause issues with information processing, sensory integration, and social relationships. Similarly, in 
ADHD, poor connection between the default mode network (DMN) and executive control networks can 
show as inattention and impulsivity (Harikumar et al., 2021). 
 
2.2 Altered Synaptic Pruning 
 
Neuronal synaptic pruning is an essential process for optimising brain efficiency. Such function is 
impaired during brain developmental delays. Excessive pruning causing the loss of critical brain 
connections is commonly seen in some neurodevelopmental diseases. As suggested in the studies 
conducted by Johnson & Hyman (2022), excessive synaptic pruning throughout adolescence may 
contribute to the cognitive abnormalities seen in schizophrenia. However, in contrast, insufficient 
pruning can result in synapse congestion, as seen in ASD. This lack of refinement can overload brain 
circuits, lowering information processing efficiency and contributing to issues with focus, learning, and 
behavioural regulation. 
 
As the adaptability of the brain is disrupted by the impairment of the neural connectivity and pruning, it 
impedes the development of cognitive, emotional and social skills, resulting in recurrent delays in 
meeting developmental milestones. This disruption can also trigger inflammatory responses and 
oxidative stress, which further damage neurons and synapses. The brain expends more energy to 
manage and repair this damage, contributing to fatigue and cognitive difficulties (Schurhoff & Toborek, 
2023). Such disruptions may increase the brain's energy demands, worsening symptoms such as 
difficulty in sustained attention, and reliance on compensating mechanisms (Amaral-Silva & Santin, 
2023). Early interventions aimed at these disrupted processes, such as educational, emotional and 
behavioural therapies that promote optimal connectivity environmental enrichment, are crucial for 
preventing long-term consequences and promoting healthy brain development. 
 
3. IMPACT OF DELAYED BRAIN DEVELOPMENT ON LEARNING 
 
Different developmental delays are associated with different cortical and subcortical parts of the brain. 
Thus, developmental delays can appear in a variety of ways, depending on the part of the brain involved. 
A range of impairments can be induced by the developmental delays. Cognitive delays, being one of 
them, are defined by the sluggish development of PFC associated executive functions associated with 
mental skills such as problem solving, reasoning, and working memory (Tan, 2025; Carvajal-Flores et 
al. 2020). According to Dayananda et al.  (2023), children with cognitive impairments may have impaired 
hippocampus and struggle to grasp and remember new information, which might impair their academic 
achievement.  
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Developmental delays in early life can alter the core cognitive and executive functioning skills required 
for optimal learning. It has a significant impact on learning processes. According to Carvajal-Flores et 
al. (2020), the PFC, which is critical for attention, working memory, and problem solving, grows gradually 
and may be delayed in children with developmental problems (Willoughby et al., 2017). When this 
region develops more slowly, children may struggle with staying focused during classroom tasks, 
staying focus, following directions, regulating emotions and managing their behaviour. These 
challenges immediately restrict their capacity to interact with learning materials, participate in group 
activities, and achieve academic success. During developmental delays, hippocampus as associated 
with long term memory, may also be affected. Children with delayed hippocampus development may 
have difficulty retaining information and concepts learning. It deeply affects not only academic learning 
but also the acquisition of everyday skills (Dayananda et al., 2023), making it difficult for them to build 
on prior knowledge and understand more complex ideas subsequently. 
 
Children will developmental delay is often seen to have language development simultaneously as 
language acquisition requires the coordinated functioning of several brain areas, such as Broca’s area 
and Wernicke’s area. These areas are associated with speech production and language comprehension, 
respectively (Hasan et al., 2024). The delay in the development of these areas often cause children to 
have difficulty in understanding spoken language, and challenges in expressing ideas. Speech 
development delays can lead to a limited vocabulary, difficulties constructing phrases, and 
understanding issues. As language is also a tool for social interactions and forming relationships, 
linguistic deficiencies also affect engaging in meaningful exchanges with peers and adults and 
challenges to learning. Language delays are frequent among children with ASD or intellectual 
disabilities.  
 
Children who struggle with fine or gross motor skills may have motor delays. Motor delays are problems 
with physical coordination, such as walking, running, or utilising hands for tasks like writing or painting. 
This can also impede learning, as they face difficulty participating in activities that require hand-eye 
coordination, such as drawing, writing, or even manipulating objects (Araujo et al., 2020). As the motor 
coordination is affected, children with such delays may face independence issues as they struggle to 
participate in classroom activities or physical education. These delays could result from abnormalities 
in the development of brain areas involved for movement and motor control, such as the cerebellum. 
 
In the studies conducted by Vandesande et al., (2022), children with developmental delays often display 
social-emotional delays and social communication deficits. These delays may cause them to face 
challenges in developing attachments, dealing with peers, or controlling emotions. The children may 
also exhibit aggressive and anxious behaviours, which can have an impact on their relationships and 
ability to participate in class activities.  
 
Together, these delays can create a cascade effect, where difficulties in one area of development, such 
as attention or language, exacerbate challenges in other areas, such as memory or social interaction. 
Such multi-faceted challenges may also lower confidence and learning motivation, which can further 
impede the children’s academic and social performance.  
 
4. CAUSES OF DEVELOPMENTAL DELAYS 
 
Many factors causing developmental delays in early childhood have been identified World Health 
Organisation. However, these variety of factors could be broadly classified into genetic, environmental 
and prenatal influences. Understanding these causes is crucial for identifying when a child is at risk and 
for ensuring that appropriate interventions are provided. 
 
4.1 Genetic Factors 
 
According to Setijowati et al. (2022), genetic disorders such as faulty genes or chromosomal defects 
can result in developmental delays interfering with normal brain development. In the case of Down 
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syndrome, children with such syndrome are often seen to have an extra chromosome 21. They often 
display speech delays, difficulties in motor coordination and frequent cognitive deficits. Similarly, as 
noted by Zhang et al. (2022), in the case of Fragile X syndrome, the genetic illness is caused by X 
chromosomal abnormalities. Children with Fragile X are often seen to have social communication 
challenges, learning disabilities and intellectual deficits. These genetic diseases can alter brain 
development in predictable ways, allowing for early identification and intervention. 
 
4.2 Environmental Influences 
 
A child's environment has a substantial impact on brain development. The quality of caregiving, access 
to nourishment, exposure to pollutants, and levels of cognitive stimulation can all help or stunt growth 
(Farid et al., 2020). For example, children reared in neglectful or impoverished households are more 
likely to experience developmental delays due to a lack of engaging experiences that stimulate brain 
growth. These children frequently have fewer opportunities for learning, social contact, and cognitive 
engagement, which can impede the development of critical abilities.  
 
(i) Traumatic Brain Injury (TBI) 
In the studies conducted by Keena and his colleagues (2023), TBI in children, resulting from falls, 
vehicle accidents, sports injuries, or physical abuse, can have profound and long-lasting effects on 
cognitive, emotional, and physical health. TBIs vary in severity, but even mild injuries can disrupt normal 
brain development and function. Cognitive impairments associated with TBI include difficulties with 
memory, attention, and executive functioning, which are crucial for academic performance and daily 
activities. Children with TBI frequently show more irritability and problems with self-control and 
emotional regulation, therefore emotional regulations and behaviour management issues are rather 
typical and common (McDonald and Genova, 2021). These altered behaviour and mental impairments 
may impede cognitive development and are detrimental to meaningful relationship formation with family 
and friends. Social dysfunction may lead to poor social communication skills as well. 
 
Early intervention and rehabilitation programs often include cognitive therapy, educational therapy, 
emotional and behavioural therapy, occupational therapy, physio therapy, and psychological support etc 
to address the multifaceted needs of the child. These therapies could buffer long term harmful 
consequences and are crucial mitigating factors. Family involvement and support in the rehabilitation 
process is also essential. Supportive home and school environments can significantly enhance the 
brain’s neural plasticity and recovery. Most importantly, neurotransmitters being synthesise during such 
therapy programs are essential in promoting neural connectivity and maintenance (Prigatano et al., 
2021). 
 
(ii) Chronic Stress and Adverse Childhood Experiences (ACEs) 
Chronic stress and ACEs, such as abuse, neglect, neglect, and domestic violence, have profound and 
lasting effects on brain development. Chronic stress can cause dysfunction in the body and increase 
the stress hormone cortisol. High cortisol levels can impair neural connections, leading to delayed 
development of brain regions and functions, such as the PFC involved in executive function and emotion 
regulation (Nivens et al., 2024). Children with high ACE scores often have problems with attention, 
motivation and impulse control, and are susceptible to mental health issues such as depression, anxiety 
and post-traumatic stress disorder (PTSD). 
 
The effects of multiple ACEs can lead to greater risks, leading to greater growth and health problems. 
Interventions to reduce the impact of ACEs focus on creating a stable, supportive environment and 
providing mental health support (Shonkoff, 2017). Early identification of children at risk through 
screening in health and education settings can facilitate timely intervention. Therapies such as cognitive 
behavioural therapy (CBT) have been shown to be effective in helping children cope with and recover 
from trauma (Peters et al., 2021). Providing support to parents and caregivers is also important as it 
increases their ability to provide a supportive and nurturing environment. Addressing the root causes of 
ACEs, such as poverty, drug use, and domestic violence, through community leadership and community 
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programs is critical to their prevention and to reducing their impact on brain development (Shonkoff, 
2017). 
 
(iii) Malnutrition 
Poor cognitive development and developmental delays result from undernourished during a vital phase 
of brain development. Brain development depends on vital nutrients such iodine, iron, and fatty acids; 
shortages of these nutrients might be catastrophic (Khandelwal et al., 2020). Intellectual disability is a 
risk for iodine deficiency in pregnant and early childhood; it can also result in symptoms such as 
cretinism and slow growth, both of which are marked by extreme mental retardation (Kiely et al., 2021). 
Myelination, neurotransmitter function, and overall brain development—all of which result in poor mental 
functions, reasoning, and learning—are affected by iron deficit, especially in early childhood. Critical for 
the integrity and operation of the nervous system are omega-3 fatty acids present in fish and certain 
vegetable oils. Lacking these fat molecules could cause behavioural issues and cognitive deficits (Kiely 
et al., 2021). 
 
Neglect of nutrition not only has a direct impact on brain growth but also an indirect on mental and 
physical development by means of illnesses and infections that exacerbate underdevelopment of the 
latter. Dealing with malnutrition entails making sure expecting mothers get enough nutrition, promoting 
breastfeeding, and giving young children and infants complementary feeding. Also effective in lowering 
the occurrence of malnutrition are supplementary programs including salt fortification with iodine and 
iron. Integrating education, health, and nutrition in early childhood programs can go a long way toward 
counteracting malnutrition and supporting brain growth. Constant endeavours to solve food insecurity 
and enhance access to healthy meals are critical to keep children from becoming malnourished and 
damaging their growth and brain development (Kiely et al., 2021). 
 
(iv) Exposure to Violence 
Exposure to violence, whether conscious or perceived, can have profound and lasting effects on brain 
development. Children, who have been abused physically or emotionally, often experience significant 
stress, which can alter the structure and function of brain regions responsible for emotion regulation 
and cognition, such as the amygdala and PFC (Mueller & Tronick, 2020). These changes can cause 
anxiety, anger, and problems with learning and memory. Continued activation of the stress response 
system leads to elevated cortisol levels, which damage neural connections and inhibit the growth of 
new neurons, particularly in the hippocampus, which is critical for memory and learning (Knezevic et 
al., 2023). Children who experience violence are susceptible to PTSD, depression, and other 
psychological problems. The effects of violence on the developing brain manifest themselves in a 
variety of behavioural problems, including impulsivity, hyperactivity, and the inability to form healthy 
relationships (Hamdan & Hallaq, 2021). 
 
Strategies to help children who have experienced abuse should focus on creating a safe and nurturing 
environment. Psychological interventions, such as cognitive behavioural therapy (CBT), can help 
children process and recover from traumatic events. School programs that promote learning and social 
well-being will also benefit. These policies and strategies seek to help families impacted by disasters 
and lower aggression and provide affect children the access to support and treatment will lower the 
adverse effects of violence on brain development and bolster resilience and recovery (Peters et al., 
2021). 
 
(v) Mental Health of Parents 
Parents’ mental health issues can have a long-lasting consequence on the brain development of their 
children. Children sometimes grow up in contexts of such negative environment might have their 
intellectual and emotional development disrupted when their parents have psychological issues such 
anxiety, depression, or trauma. Such difficulties can change the organisation and operation of key brain 
areas related in cognitive and emotional processing (Jiang et al., 2021). Including irritability and anxiety, 
such modifications could also add to problems with memory, learning, and emotional regulation. 
 
Chronic exposure to parental emotions distress can trigger stress response behaviours in children, 
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leading to elevated cortisol levels. This elevated cortisol level affects the neurogenesis of the 
hippocampus and also the synaptic pruning of the PFC (Parenteau et al., 2020). These areas 
associated with memory and learning are important for a healthy brain development. Mental health 
problems in parents have been linked to an increased likelihood of psychological problems in their 
children, including post-traumatic stress disorder, depression and other disorders, as well as 
behavioural problems such as impulsivity, impulsivity and the inability to form healthy relationships. 
 
Support for parents with mental health issues should crucially emphasise the need of establishing stable, 
caring and loving family environments. Trauma-focused cognitive behavioural therapy (TF-CBT) and 
other evidence-based psychological treatments can help parents to develop better coping strategies 
and provide a loving home environment for their children (Peters et al., 2021). Children also greatly 
benefit from school-based initiatives encouraging critical thinking, perseverance, and emotional well-
being. Supporting families and dealing with parental psychiatric health call for well-planned social and 
institutional initiatives. Giving access to mental health services and thorough support systems can help 
to reduce the effect of parental difficulties on brain development in children, therefore supporting 
resilience and recovery in both children and parents (Werlen et al., 2020). 
 
(vi) Socioeconomic Status (SES) 
One of the most important risk factors for brain development and poor cognitive results is low 
socioeconomic status. Particularly common among children from poor socioeconomic backgrounds are 
lack of resources, education, and healthcare (biological development hindering elements). The SES 
related environmental influences include exposure to aggression, absence of intellectual stimulation, 
bad nutrition, as well several other factors impairing brain development and performance (González et 
al., 2024). 
 
According to Li et al. (2021), teenagers from low-income groups showed variations in brain regions 
linked with language, memory, and executive function compared with their wealthier counterparts. 
Young as they were, these people showed a strong tendency for aggression, academic issues, and 
developmental slowness. Moreover, low fetal brain development can result from inadequate prenatal 
care and maternal stress; SES might also affect brain development even before birth. Interventions to 
reduce the impact of low socioeconomic status on brain development have focused on improving 
access to education, healthcare, and nutrition. Research shows that early childhood education 
programs such as Head Start can improve cognitive and social development outcomes for children from 
low-income families. In addition, a key to reducing the impact of socioeconomic status on brain 
development is creating policies that address income disparities and provide financial support to low-
income families. Children from low SES families need comprehensive strategies that integrate health, 
education, and social services to enhance their development and increase equity in developmental 
outcomes (Li et al., 2021). 
 
(vii) Sleep deprivation 
Sleep deprivation in children can have a significant impact on brain development and function. Good 
sleep is essential for mental function, memory formation, and emotional regulation. Sleep deprivation 
can affect attention, learning, and problem-solving skills, leading to behavioural problems such as 
inattention and aggression (Spruyt, 2021). Chronic sleep deprivation can affect their physical health, 
leading to problems such as obesity, a weakened immune system, and an increased risk of mental 
health problems. The developing brain is vulnerable to sleep deprivation because it relies on sleep to 
perform critical functions, such as building synapses and forming neural connections. 
 
Children who do not get enough sleep may have problems with schoolwork and social interactions, 
including irritability and emotional problems. Establishing good sleep is essential for supporting brain 
development. Parents and caregivers can promote sleep hygiene by establishing a consistent bedtime, 
ensuring a calm and restful sleep, and reducing the amount of time awake before bedtime (Jarrin et al., 
2020). Addressing sleep disorders, such as sleep apnea or restless legs syndrome, with medical help 
can improve sleep quality and overall health. Schools and communities can help promote good sleep 
by educating families about the importance of sleep and providing resources to manage sleep-related 
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problems. Research on the effects of sleep on brain development continues to highlight the important 
role of adequate sleep in promoting cognitive and emotional well-being in children (Spruyt, 2021). 
 
(viii) Lack of Healthcare 
Brain development such as untreated health issues, hearing and vision problems can be greatly 
affected by restricted access to healthcare. Developmental delays can all slow cognitive and physical 
development. Zhong and his colleagues (2022) find that children not provided with early medical 
attention when required correlates to more developmental delays and long-lasting health issues. Poor 
healthcare can lead to missed opportunities for early diagnosis and treatment of conditions such as 
autism, ADHD and other mental health disorders that can have long-term effects on learning and 
behaviour (Malik-Soni et al., 2022). 
 
Regular health check-ups, vaccinations, and testing are essential for early detection and treatment of 
potential problems. If hearing and vision problems are not treated promptly, they can seriously interfere 
with a child’s ability to learn and communicate with the world around them, leading to speech delays 
and poor academic performance (Zhong et al., 2022). Access to adequate health care, including 
preventive measures, mental health care, and specialized treatment, is essential for brain health. 
 
Promoting fairness in health results and development depends crucially on public health measures 
enhancing access of all children, irrespective of economic level, to medical services. Public health 
initiatives that offer information and support to families could also significantly help guarantee that 
youngsters get the treatment they need. Further research and activism are necessary to tackle 
inequality in access to medical services and create plans to offer all children with complete and 
integrated services (Zhong et al., 2022). 
 
(ix) Prenatal Factors 
Brain development can be much influenced by the mother’s overall health throughout the period of 
pregnancy, especially diet, level of stress, and toxin exposure. Undernourishment of mothers may cause 
underdeveloped brain areas, which in turn produce intellectual and physical handicaps in their children 
(Fitzgerald et al., 2020). Lacking critical nutrients including omega-3 fatty acids, iron, and folate can 
hinder brain growth and cause long-term learning disabilities. 
 
Furthermore, important in brain development are prenatal environmental influences including exposure 
to toxins, disease, stress, and maternal health. Pregnant maternal infections including rubella and Zika 
virus could lead to brain damage as well as neurodegenerative diseases (Ganguli & Chavali, 2021). 
The release of stress hormones from the physical and emotional anguish of childbirth can change the 
structure and functioning of the brain, hence affecting its development and raising the likelihood of 
health issues later in life. Normal brain development might be upset by exposure to environmental 
pollutants including lead, mercury, and pesticides, therefore cause cognitive and behavioural issues 
(Iqubal et al., 2020). Reducing these risks depend on promoting maternal health by means of prenatal 
treatment. Prenatal care should encompass health screening, diet support, stress control, and 
immunization prevention. Prenatal brain development depends largely on public health initiatives that 
help mothers to improve their health and lower environmental exposure. Early childhood care depends 
much on informing expecting mothers about the need of a healthy lifestyle and equipping them with 
techniques to reduce stress and avoid substance abuse. The aim of research now under way is to find 
methods of safeguarding brain health by studying how the prenatal setting influences brain development. 
By and large, family care including environmental, mental, and physical health is vital in preventing 
neurodegenerative diseases and supporting healthy brain development (Howard & Khalifeh, 2020). 
 
(x) Maternal Drug Use 
Fetal Alcohol Syndrome (FAS) is a well-known prenatal developmental disorder. Maternal alcohol 
consumption during pregnancy can affect brain function in the developing brain, leading to physical and 
mental disabilities (Popova et al., 2020). Children with FAS often have developmental delays, 
intellectual disabilities, and problems with motor coordination and social interaction. Maternal drug use 
during pregnancy exposes the developing fetus to harmful substances, which can cause a variety of 
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neurological disorders and long-term intellectual and behavioural disabilities. Alcohol, drugs, and 
tobacco are very dangerous, and alcohol abuse can lead to FAS as characterised by brain abnormalities, 
intellectual disabilities, and behavioural problems. Children with FAS often have problems with attention, 
learning, memory, and executive function, which can persist into adulthood (Kautz-Turnbull & Petrenko, 
2021). Prenatal exposure to drugs such as opioids and cocaine has been associated with Neonatal 
Abstinence Syndrome (NAS), which is characterised by withdrawal symptoms, and can lead to long-
term developmental problems, including impairments in cognitive function, emotional regulation, and 
attention (Martins et al., 2019). 
 
Smoking in pregnant mothers is linked with low birth weight, preterm birth, and an increased likelihood 
of ADHD (Havdahl et al., 2022). Among the ways compounds impair brain development are changes in 
neurotransmitter systems, disruptions of brain growth, and generation of oxidative stress, toxic for brain 
cells. Early behavioural modification and early detection are key to managing birth outcomes. 
Multidisciplinary approach including health experts, educators, and social services is the foundation of 
thorough care and support for children isolated from their families (Morgan et al., 2021). Prenatal drug 
exposure can be lowered and results for mothers and their children improved by means of antenatal 
programs that offer substance abuse rehabilitation, education, and support. Developing approaches 
designed to prevent them depends greatly on additional research on the therapy of neurodevelopmental 
problems (Kautz-Turnbull & Petrenko, 2021). 
 
5. CONCLUSION 
 
Each of these developmental delays and specific learning disabilities can cause many developmental 
issues for their children. With appropriate programs and support for parents, and educational strategies 
such as educational therapy, emotional and behavioural therapy for children, children with 
developmental and learning disabilities can also make significant progress and reduce the long-term 
negative effects of developmental delays. Understanding the practical factors that contribute to these 
conditions is essential for creating effective educational strategies and systems to help children succeed 
and reach their full potential. 
 
Educational strategies often include a comprehensive psychoeducational diagnostic assessment, 
evaluation and profiling (PDAEP), and preparation of an individualised education plan (IEP) specifying 
the targeted interventions (Chua & Singh, 2023). These programs may include speech and language 
therapy, which focuses on delays in communication skills, and occupational therapy, which helps 
children develop motor coordination, and daily living skills that change over time through extra work, 
cognitive breaks, or specialized instruction to address specific learning problems. Teachers and 
educators should also be trained in the effective implementation of these strategies, to ensure that 
children with developmental delays can participate in the learning process. 
 
Consequently, one must thoroughly analyse, review, assess, and evaluate developmental delays, 
learning disorders, handicaps, and challenges so as to assist in the creation of more effective therapy 
techniques and approaches. A child’s developmental, social, and emotional health needs depend on 
this special approach. Research shows that early treatment works well in tackling these delays before 
they get embedded and hard to change. Moreover, essential are family-based treatments given that 
parents and other caregivers greatly contribute to promoting the growth of kids with developmental 
issues. Parents who learn behaviour management strategies, communication skills, and developmental 
markers can help households offer good support at home and in the surrounding area (Grenier-Martin 
& Ricard, 2022). 
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