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Abstract 

Background: Pediatric traumatic brain injury (PTBI) contributes to long-term physical, cognitive, and 

emotional difficulties and is a major cause of mortality and disability in children. An estimated 200,000 

fatalities in India each year are attributed to traumatic brain injuries, with PTBI accounting for a 

significant share of these cases. Accidents, abuse, and sports injuries are just a few of the causes of 

post-traumatic brain injury (PTBI), which can result in comorbid illnesses including melancholy, 
anxiety, and trauma that might not show symptoms until adulthood. Objective: With an emphasis on 

therapies that can enhance emotional regulation and enhance long-term results, the study intends to 
investigate the psychological effects of PTBI on both the afflicted people and their parents. Methods: A 

thorough overview of the body of research on PTBI, co-occurring mental illnesses, and family-centered 

therapies is included in the review. The efficiency of different strategies RCTs and other pertinent 
studies are used to evaluate methods like motivating tactics, and hypopituitarism therapy. Results: 

Research indicates that after post-traumatic brain injury (PTBI), organised family therapies greatly 
enhance parental emotional control, interpersonal skills, and child conduct. Better healing and 

psychological adjustment are facilitated by methods that emphasize cognitive rehabilitation and 
motivational techniques. Conclusion: Family-centered therapies are essential for treating PTBI's 

physiological and psychological effects. These treatments improve children's chances of recovery while 

also giving their families the vital emotional support they need, which promotes general well-being. 
Importance: The study highlights the need for targeted mental health interventions, such as connections 

with family members and cognitive rehabilitation, to address the complex challenges related to PTBI. 
Implementing these strategies could improve the long-term outcomes of impacted people and their 

families.  

 

Keywords: Psychological-cum-physiological, parental emotional management, pediatrics, and shaken 
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INTRODUCTION 

Any harm to a child's brain from an outside 

physical force is called paediatric brain injury, and 

it can result in either temporary or permanent 

cognitive, physical, or psychosocial deficits. 

Traumatic Brain Injury (TBI) is categorized as mild, 

moderate, or severe based on the Glasgow Coma 

Scale, and it can sometimes result in fatal outcomes. 

Male children are more prone to Pediatric Brain 

Injury in comparison to females. This all dates back 

to 1600 B.C. In ancient Egypt, significant 

advancements in neuro-trauma research were 

recorded in the Edwin Smith Papyrus. This 
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document is the earliest known written record of brain injuries and the first medical document in history. 

In the US, paediatric traumatic brain injury (TBI) causes 37,000 hospitalizations, 435,000 ER visits, 

and roughly 2,500 fatalities annually. The consequences may be far-reaching, affecting the development 

of the mind, body, and emotions. Improving outcomes requires specialized care and early intervention 

[1-4].  
 

Importance of Familial Interventions 
Family interventions are critical in the treatment of pediatric brain injury for several reasons. First 

and foremost, they offer a nurturing atmosphere that is essential to the child's and the family's emotional 
health as they deal with the difficulties of recovery and adjustment. Second, by empowering and 
educating families to participate actively in their child's rehabilitation, these treatments promote 
continuity of care and improve rehabilitation results. Last but not least, research has demonstrated that 
family participation improves the social and cognitive development of kids with brain injuries, fostering 
their long-term functional independence and overall well-being [5-8]. 

 
Related Comorbidities 

Diagrammatic representation of Comorbidities related to PTBI is discussed in Figure 1. 
 

Scope of Review 
Examining a range of topics, including causes, impacts, treatment options, rehabilitation, and long-

term results, is necessary while writing a research paper on paediatric brain injuries. Scholars generally 
investigate clinical trials, case studies, epidemiological data, and technological developments in 
medicine. It is critical to comprehend how the developing brains of children and adults are distinct from 
one another because this affects prognosis and therapy options [9]. 

 

 
Figure 1. Related comorbidities. 
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Research Problem: Traumatic Brain Injury in Children (PTBI) 

Insufficient research 

Studies that focus especially on paediatric traumatic brain injury (PTBI) are scarce. The majority of 

studies combine data from all age groups without taking into account the special causes and effects of 

PTBI. This restricts the creation of customised paediatric treatments. 

 

Insufficient background knowledge 

Background information on PTBI is frequently insufficient in the literature currently in publication. 

Understudied crucial facets include developmental stages and long-term consequences, which prevents 

a complete comprehension of the illness. 

 

Overarching attention to TBI 

The majority of research discusses traumatic brain injury (TBI) in general rather than PTBI 

specifically. This broad emphasis misses the special requirements and characteristics of brain injury in 

children. 

 

Aim 

This review paper looks mostly at pediatric brain injury and its chronic impacts on not only the 

physiological aspects of an individual’s life but also the social and emotional dimensions. Additionally, 

the paper will explore familial interventions in cases of Pediatric Traumatic Brain Injury (PTBI), 

beginning with an analysis of the effects on family members living with a PTBI patient. In the later 

sections, the paper will address how individuals with PTBI might perceive their limitations as normal. 

The goal is to help patients with pediatric brain damage (PTBI) comprehend what normally looks like 

at different ages [10-14]. 

 

METHODOLOGY 

The most recent research on paediatric brain injury was compiled in a systematic review with 

particular attention paid to issues like parental emotional management, motivational interventions, 

hypopituitarism, Shaken Baby Syndrome, and psychological-cum-physiological aspects. Electronic 

databases such as Google Scholar, Shodhganga, Medline, Library, PubMed, and PsycINFO were 

included in the search approach. Selected systematic reviews and meta-analyses published in English 

during the previous ten years were required to meet the inclusion criteria. Studies that didn't directly 

address pediatric brain damage or the stated issues, were not published in English, or were not 

systematic reviews or meta-analyses were eliminated.  

 

Inclusion Criteria 

i. Research on treatments for post-traumatic stress disorder (PTBI) and related comorbidities such 

as anxiety, depression, and traumatic childhood experiences. 

ii. Study carried out in India, considering the incidence and consequences of PTBI in this area. 

 

Exclusion Criteria 

i. Research work that does not concentrate on PTBI therapy or intervention tactics. 

ii. Studies provided inadequate information about the results of family interventions and PTBI. 

 

PEDIATRIC BRAIN INJURY: OVERVIEW 

Pediatric brain injuries are defined as any damage to a child's brain due to an external physical force. 

These injuries can lead to permanent or temporary cognitive, physical, or psychosocial problems [15-

19].  

 

Different Kinds of Childhood Traumatic Brain Injury (TBI) 

Different Kinds of Childhood Traumatic Brain Injury (TBI) is mentioned in Table 1.  



 

 

Strengthening neurological and familial interventions                                                                         Angela et al. 

 

 

© STM Journals 2024. All Rights Reserved 10  
 

Table 1. Type of Brain Injuries. 

Type of Brain Injury Explanation 

Concussion A minor traumatic brain injury (TBI) is caused by a hit to the head or sudden shock that 

impairs brain function. 

Contusion Typically accompanied by brain tissue bruises and contusions from direct impact to the 

head. 

Fractures Skull fractures, which can lead to brain injury, occur when bones in the skull break. 

 

Causes of Falls, Accidents, and Brain Injuries in Children 

Common causes of brain injuries in children include falls, sports accidents, birth related injuries etc 
are mentioned in Table 2. 
 
Table 2. Specific Causes of brain injuries in children. 

Cause Specific Causes 

Falls Beds, playground equipment, automobile collisions, bicycle incidents 

Athletic Injuries Sports like football, soccer, basketball lead to concussions and TBIs 

Birth-Related 

Injuries 

Labor complications such as extended labor, use of forceps, or vacuum extraction lead to 

HIE and other injuries 

Health Issues Infections like viral encephalitis or bacterial meningitis, genetic abnormalities, congenital 
illnesses 

 

SHORT TERM EFFECTS 
According to researcher, behavioral abnormalities such as impatience and increased sobbing are also 

frequent (Figure 2). Short-term effects of these injuries may include emotional and behavioral 
disturbances such as anxiety, depression, and mood swings, as well as cognitive deficits such as trouble 
focusing and memory.  

 
LONG-TERM EFFECTS OF PEDIATRIC BRAIN INJURY 
Cognitive Impacts 

Brain injuries sustained as a child may have cognitive effects that last into adulthood and impair 
different facets of life. Deficits in executive processes, such as organizing, planning, and problem-
solving abilities, are among the long-term cognitive impacts. These people frequently struggle with 
memory, focus, and processing speed, which might impede their success in school and the workplace 
[20]. 

 
Emotional Impacts 

Emotional dysregulation is prevalent and can lead to heightened irritation, mood fluctuations, and 

heightened vulnerability to stress. According to Anderson et al. (2009) [1]. a significant number of 
individuals who suffered brain injuries as children have continuous difficulties forming social bonds 
and may experience feelings of loneliness and isolation. Brain injuries, both acquired and congenital, 
can have a profound impact on a person's emotional well-being (Figure 3).  

 

 
Figure 2. Short term effects. 
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Figure 3. Emotional changes caused by brain injuries. 
 
Physical impacts 

According to study the long-term physical impacts may include persistent headaches, motor deficits, 
and problems with balance and coordination. Adult survivors of childhood brain traumas frequently 
experience persistent issues with exhaustion and endurance, in addition to chronic pain disorders. 
(Figure 4) 
 
ADULT COPING MECHANISMS 
Coping Mechanisms in Psychology and Society for Pediatric Brain Injury 

To cope with the difficulties brought on by their condition, children with brain injuries frequently 
need to use a diversity of psychological and social coping mechanisms. Research has said that children 
may effectively manage anxiety, depression, and behavioral problems that may arise after an injury 
with the support of cognitive-behavioral therapy (CBT) [21]. 

 
Family Support's Function in Coping with Paediatric Brain Injury 

The child's motivation and involvement in therapeutic activities can be greatly increased by parents 
and siblings who are informed about the child's condition and actively involved in their rehabilitation. 
Furthermore, family support frequently entails speaking out for the child's needs in the educational and 
medical systems to make sure they get the resources and accommodations they need.  

 

 
Figure 4. Long-term physical impacts of brain injuries. 
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Impact of Coping Mechanisms on Quality of Life in Pediatric Brain Injury 
Youngsters with brain damage have a far lower quality of life when they don't have appropriate 

coping methods. According to the study, kids who employ flexible coping mechanisms—like problem-
solving, seeking out social support, and participating in constructive activities—generally have better 
emotional and psychological results (Figure 5).  

 
There are numerous other coping mechanisms for both adults and children suffering from PTBI are 

mentioned in Table 3.  
 
Table 3. Coping Mechanisms on Quality of Life in Pediatric Brain Injury. 

Category Coping Mechanisms Additional Considerations for Children: 

Emotional 
Coping 
Mechanisms  

Individual therapy, Support 
groups, Mindfulness and 
relaxation techniques, Cognitive-
behavioral therapy (CBT), 
Journaling 

Play therapy: Play therapy can be a helpful way for 
children to express their emotions and cope with 
difficult experiences. 
Educational support: Children with PTBI may need 
educational support services to aid them to succeed in 
school. 
Parental support: Parents play a crucial role in helping 
their children cope with PTBI. They can benefit from 
education and support groups to better understand 
and assist their children. 

Physical 
Coping 
Mechanism  

Physical therapy, Occupational 
therapy, Speech therapy, Pain 
management, Healthy lifestyle 
choices 

 
NEUROLOGICAL INTERVENTIONS 
Current Neurological Treatments and Their Efficacy in Paediatric Brain Injury 

Therapies such as physical and occupational therapy are essential for enhancing motor function, 
independence, and coordination in day-to-day activities. In addition to this, novel therapies like 
neurofeedback and transcranial magnetic stimulation (TMS) are being investigated for their capacity to 
influence brain activity and encourage neural plasticity in kids with brain trauma [22]. 

 

 
Figure 5. Impact of coping mechanisms on the quality of life. 
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Advances in Neurological Rehabilitation for Long-Term Improvement in Pediatric Brain Injury 

To optimise functional independence and mobility, intensive multidisciplinary rehabilitation 
programmes incorporate speech, occupational, and physical therapy. Constraint-induced movement 

therapy is one example of a neuroplasticity-based intervention that aims to restore motor function and 
abilities by utilising the brain's ability to reorganise and adapt following injury. 

 

FAMILIAL INTERVENTIONS 
After a pediatric brain injury, family involvement is essential to the healing and rehabilitation 

process. Families support children with brain injuries emotionally, keep an eye on their development, 
and help to ensure continuity of treatment because they are usually the children's primary carers and 

advocates. Empirical evidence highlights the substantial impact that parental support has on a child's 
rehabilitation path, resulting in improved physical, cognitive, and psychosocial results [23].  

 
Programmes for Rehabilitation 

There are three noteworthy programs 
i. Constraint-induced movement therapy (CIMT): The goal of constraint-induced movement 

therapy (CIMT) is to provide help to children who have gone through brain damage and 

hemiparesis to regain their motor skills. Engaging the afflicted limb in repetitive exercises and 
activities promotes neuronal plasticity and functional recovery.  

ii. Cognitive rehabilitation therapy (CRT): CRT aims to improve cognitive skills that are usually 
damaged by pediatric brain injury, which include memory, attention, problem-solving, and 

executive functioning. Customized to reach the specific requirements of every kid, this therapy 
can involve computer-based cognitive training, exercises guided by the therapist, and real-life 

practice situations. 
iii. Multidisciplinary rehabilitation programmes: Multidisciplinary rehabilitation programs combine 

expert care from various fields to support comprehensive recovery and improve outcomes (Table 
4). 

 
Table 4. Rehabilitation Programmes. 

Rehabilitation area Program examples Focus 

Physical Rehabilitation Physical Therapy 

Occupational Therapy 

Improves motor skills, strength, coordination, and 

independence in daily activities. 

Cognitive Rehabilitation Speech-Language Therapy 
Cognitive Therapy 

Addresses communication difficulties, memory, attention, 
problem-solving, and learning skills. 

Emotional and 

Behavioural 
Rehabilitation 

Individual Therapy Family 

Therapy 

Provides emotional support, coping mechanisms, and 

helps families adjust and develop strategies to support the 
child. 

Social Rehabilitation Social Skills Training 
Support Groups 

Teaches social skills and connects children with similar 
experiences to reduce isolation. 

 

DISCUSSION 
Research on brain injury in children shows a range of results in the areas of cognition, behaviour, and 

physical functioning. Long-term cognitive deficits, such as issues with memory, attention, and 
executive functioning, are common. Physical effects can take various forms, although they frequently 
involve persistent pain, sensory abnormalities, and motor deficits. The aforementioned results highlight 

the intricate and varied consequences of brain injuries in children, underscoring the necessity of 
thorough, extended evaluations to comprehend and tackle the various obstacles encountered by those 

impacted. To improve clinical practice and patient outcomes, future research in paediatric brain damage 
should concentrate on several important topics. Furthermore, more advanced assessment tools are 

required to fully reflect the complexity of the outcomes of pediatric brain injuries [24].  
 

Limitations in Paediatric Brain Injury 

i. The lack of research addressing this topic created a substantial gap in the literature review's 

consideration of child abuse as a contributing factor to pediatric brain damage (PTBI). 
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ii. It might be difficult to create a clear context for comprehending the extent and implications of 

PTBI because the material that is currently available frequently lacks sufficient background 

information. 

iii. Instead of being specifically focused on PTBI, The majority of the data that was previously 

accessible for traumatic brain injury (TBI) in general. Because of this overlap, it was challenging 

to identify and highlight problems that were exclusive to the pediatric group. 

 

CONCLUSION 

Brain injury in children poses intricate problems in the areas of cognition, behaviour, and physical 

functioning. The degree of the injury and individual characteristics can have a varied impact on the 

outcomes. Important discoveries highlight enduring cognitive deficits, such as issues with memory and 

concentration, combined with behavioral alterations like emotional dysregulation and heightened 

impulsivity. Physical effects might include everything from persistent pain and sensory impairments to 

motor deficiencies, which can affect everyday functioning and quality of life far into adulthood. 

 

A diversified strategy is needed to improve therapies and assistance for grownups coping with 

pediatric brain damage. According to research, longitudinal research is essential for monitoring the 

course of recovery and determining the most successful strategies for fostering long-term 

neurobehavioral adaptation. Furthermore, for comprehensive treatment and enhanced quality of life, it 

is essential to determine and treat comorbidities such as anxiety disorders and social challenges. 
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