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ARTICLE DETAILS ABSTRACT

Article History: Traumatic Brain Injury (TBI) presents a significant public health concern among military veterans, often
leading to persistent communication impairments that hinder rehabilitation, social reintegration, and overall

Received 28 February 2025 quality of life. This review explores the complex interplay between cognitive, linguistic, and psychological

Eg‘c’g)‘i‘;s% 5“":;53 %8%? deficits associated with TBI and their impact on communication outcomes in veteran populations. It examines

Available online 19 May 2025 arange of evidence-based intervention strategies, including speech-language therapy, assistive technologies,

and cognitive-behavioral approaches, highlighting the critical role of tailored, interdisciplinary care.
Additionally, the paper emphasizes the importance of support systems involving families, caregivers, and
veteran-focused rehabilitation programs in facilitating meaningful communication recovery. Despite
advancements, barriers such as limited access to services, under-recognition of communication deficits, and
a lack of individualized long-term care remain prevalent. By identifying current gaps and proposing future
directions, this review emphasize the urgent need for comprehensive, veteran-centered strategies to improve
communication outcomes and enhance the reintegration experience for those affected by TBI.
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1. INTRODUCTION to accessing care and support systems (Belanger et al,, 2016)Given the
rising prevalence and complexity of TBl-related impairments among
1.1 Background on Traumatic Brain Injury in Veterans veterans, there is a growing demand for comprehensive, long-term
management strategies that include targeted communication
Traumatic Brain Injury (TBI) has emerged as a critical concern within the rehabilitation. Understanding the background and scope of TBI in this
veteran population, particularly among those who served in post-9/11 population is essential to informclinical practice, research, and policy
military operations such as Operation Iraqi Freedom (OIF) and Operation aimed at improving functional outcomes.

Enduring Freedom (OEF). TBIs are typically caused by external
mechanical forces such as blast exposures, falls, vehicle accidents, or blunt
trauma, which lead to disruption in normal brain function. The U.S.
Department of Defense (DoD) and the Defense and Veterans Brain Injury
Center (DVBIC) reported that between 2000 and 2023, over 490,000
service members were diagnosed with some form of TBI, ranging from
mild (concussions) to severe (penetrating brain injuries) (DVBIC, 2023).
Veterans are particularly susceptible to TBIs due to the nature of modern
warfare, where improvised explosive devices (IEDs) and repeated blast
exposures are common. Mild TBI (mTBI), often referred to as the
“signature injury” of these conflicts, constitutes the majority of cases and
frequently goes undiagnosed due to the subtlety of symptoms and the
overlapping nature of psychological conditions such as post-traumatic
stress disorder (PTSD) (Bryant et al, 2021). Repeated TBIs or
unrecognized injuries can lead to cumulative neurological damage,
increasing the risk for chronic traumatic encephalopathy (CTE),
neurodegenerative diseases, and long-term cognitive and behavioral
dysfunction (Stein et al, 2015). The consequences of TBI in veterans
extend beyond the physical domain. Many individuals experience
persistent challenges in memory, attention, executive function, and most
notably, communication. These impairments can significantly impact
social interaction, employment, mental health, and overall quality of life
(Lezak et al,, 2012). Additionally, the transition from military to civilian
life can be further complicated by these invisible injuries, creating barriers

Figure 1: Clinical Assessment of Traumatic Brain Injury in Military
Veterans

Figure 1 depicts a U.S. military veteran in a clinical setting undergoing
evaluation for traumatic brain injury (TBI). A brain scan (likely MRI or CT)
is projected nearby, indicating diagnostic assessment. The veteran
appears reflective, symbolizing cognitive impact and awareness
challenges. A healthcare professional discusses the results, emphasizing

Quick Response Code Access this article online
[; E! Website: DOI:
B www.mmhj.com.my 10.26480/mmh;.01.2025.01.12

Cite The Article: Favour Ojochide Raphael, Awurama Boafo (2025). Improving Communication Outcomes for Veterans with Traumatic

Brain Injury (TBI). Malaysian Mental Health Journal, 4(1): 01-12.




Malaysian Mental Health Journal (MMH]) 4(1) (2025) 01-12

interdisciplinary evaluation. The setting highlights the integration of
military medicine and neurorehabilitation.

1.2 Impact of Traumatic Brain Injury (TBI) on Communication
Abilities

Traumatic Brain Injury (TBI) significantly disrupts multiple domains of
communication, affecting veterans’ abilities to express, comprehend, and
engage in meaningful social interaction. Communication impairments are
among the most persistent and functionally limiting consequences of TBI,
especially when cognitive and linguistic systems are compromised. These
impairments range from subtle difficulties in word-finding and
conversational fluency to more severe deficits in pragmatic language,
discourse cohesion, and auditory comprehension (Coelho et al., 2005).
One of the primary ways TBI affects communication is through cognitive-
communication disorders. These disorders arise when cognitive deficits—
such as impaired attention, memory, executive functioning, and
processing speed—negatively influence communication performance.
Veterans with TBI often exhibit difficulties in organizing their thoughts,
staying on topic, interpreting nonverbal cues, and responding
appropriately in social contexts (Togher et al, 2014). For instance,
impairments in working memory can hinder the ability to follow multi-
step instructions or maintain coherence during extended conversations,
reducing the effectiveness of verbal exchange. Moreover, the impact of TBI
on communication extends to both expressive and receptive language
skills. Expressively, individuals may struggle with naming, sentence

formulation, and fluent speech production, while receptively they may
experience challenges in understanding abstract language, idioms, or fast-
paced speech (MacDonald, 2017). In moderate to severe TBIs, damage to
language-dominant brain regions, such as the left temporal and frontal
lobes, can result in aphasia or dysarthria, further limiting the veteran's
communicative independence (Brookshire, 2014). Social communication
is also profoundly affected, particularly in veterans who experience frontal
lobe damage or diffuse axonal injury. These types of injuries often lead to
poor self-regulation, impulsivity, reduced empathy, and lack of insight—
factors that compromise successful interpersonal interactions (Martin and
McDonald, 2003). As a result, veterans may face social isolation,
breakdowns in family relationships, and challenges reintegrating into
professional and community environments. The psychological and
emotional consequences of TBI further compound communication
difficulties. Co-occurring conditions such as depression, anxiety, and post-
traumatic  stress disorder (PTSD) frequently intersect with
communication impairments, creating a complex clinical profile that
demands comprehensive and individualized intervention (Sayer et al.,
2014). Veterans may avoid social situations due to frustration or
embarrassment over their communication limitations, leading to a decline
in participation and quality of life.

Effective communication is essential for rehabilitation, community
reintegration, and maintaining meaningful relationships. Therefore,
addressing the multifaceted impact of TBI on communication is critical to
improving long-term outcomes for veterans.

Table 1: Multifaceted Impact of Traumatic Brain Injury on Veterans' Communication Abilities

Aspect of Impact Description

Examples Implications for Veterans

Cognitive deficits interfere with
communication (attention,
memory, executive function).

Cognitive-Communication
Disorders

Disrupted conversations,

reduced ability to follow

instructions, poor social
integration

Disorganized speech, off-topic
responses, difficulty interpreting
nonverbal cues

Expressive and Receptive Language

Both speech production and
language comprehension are
affected.

Word-finding difficulty, trouble
forming sentences, difficulty
understanding abstract/fast speech

Limits independence, hampers
understanding in daily and
professional contexts

Frontal lobe damage leads to self-
regulation issues and poor social
behavior.

Social Communication
Impairments

Strained relationships, social
isolation, difficulty reintegrating
into work and community life

Impulsivity, reduced empathy, lack
of conversational appropriateness

Mental health issues amplify
communication difficulties and
affect social participation.

Psychological and Emotional
Consequences

Lowered participation, reduced
quality of life, complex
intervention needs

Depression, anxiety, PTSD leading to
avoidance of interaction

1.3 Importance of Effective Communication for Rehabilitation and
Social Reintegration

Effective communication is central to successful rehabilitation and social
reintegration for veterans with traumatic brain injury (TBI). Beyond its
functional role in expressing needs and desires, communication is
essential for building relationships, engaging in therapy, navigating
healthcare systems, and participating in vocational and community life
(Togher et al., 2014). When communication is impaired, it can hinder a
veteran's ability to advocate for their needs, adhere to treatment plans,
and establish meaningful social connections—all of which are vital for
long-term recovery. Research indicates that communication deficits
following TBI are strongly associated with reduced participation in social,
occupational, and community activities (Cicerone et al.,, 2011). Veterans
may experience difficulties maintaining employment, accessing benefits,
or sustaining personal relationships due to pragmatic language
impairments or cognitive-communication disorders. These challenges can
lead to increased isolation, frustration, and mental health complications
such as depression and anxiety (Ponsford et al, 2014) Interdisciplinary
rehabilitation programs that integrate speech-language pathology,
psychology, and occupational therapy have demonstrated improved
communication outcomes and greater reintegration success among
veterans (Sim et al., 2013). Such approaches emphasize not only language
recovery but also social communication training and real-life application,
which enhance both confidence and competence in daily interactions.
Ultimately, addressing communication in TBI rehabilitation is not merely
about restoring language—it is about restoring identity, independence,
and connection to society.

1.4 Purpose and Scope of the Review

The purpose of this review is to examine and synthesize current

knowledge on improving communication outcomes for veterans affected
by traumatic brain injury (TBI). It aims to highlight the nature and extent
of communication impairments resulting from TBI, explore evidence-
based therapeutic strategies, and underscore the importance of
comprehensive, interdisciplinary approaches to rehabilitation. By
focusing on the unique experiences and needs of veterans, this paper seeks
to provide a clearer understanding of how communication challenges
intersect with broader issues such as mental health, social reintegration,
and long-term recovery. The scope of this review includes an in-depth
analysis of cognitive-communication disorders associated with TBI,
intervention models tailored to the veteran population, and the role of
support systems—ranging from family and caregivers to healthcare
providers and community organizations. It also considers the structural
and systemic barriers that limit access to effective communication
rehabilitation and outlines areas where further research and innovation
are needed. This review draws from high-quality, peer-reviewed literature
across disciplines including neuropsychology, speech-language pathology,
and veteran healthcare.

1.5 Significance of Improving Communication Outcomes

Improving communication outcomes for veterans with traumatic brain
injury (TBI) is essential to enhancing their overall quality of life,
independence, and successful reintegration into society. Communication
is foundational to everyday functioning, including forming relationships,
maintaining employment, accessing healthcare, and participating in
community life. When communication is impaired, veterans may face
isolation, frustration, and a diminished sense of identity and purpose (Sim
et al,, 2013). Effective communication rehabilitation not only addresses
the linguistic and cognitive deficits associated with TBI but also promotes
psychological well-being, social engagement, and greater self-efficacy.
Veterans who receive targeted interventions are more likely to participate
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actively in their own recovery, make informed decisions about their care,
and navigate complex systems such as veterans’ services and benefits
(Cicerone etal., 2011). Furthermore, improving communication outcomes
reduces the long-term societal and economic burden by decreasing
reliance on support services and facilitating return to work or education
(Ponsford et al, 201)  Recognizing and addressing communication
impairments as a core component of TBI rehabilitation is critical to
fostering holistic recovery. It supports not only the veteran but also their
families, caregivers, and communities, contributing to stronger support
networks and more effective post-service transition pathways.

2. UNDERSTANDING COMMUNICATION CHALLENGES ASSOCIATED
WITH TBI

2.1 Cognitive-Communication Deficits in TBI

Cognitive-communication deficits are among the most pervasive and
functionally debilitating consequences of traumatic brain injury (TBI),
particularly in veterans. These deficits arise when impairments in
cognitive domains—such as attention, memory, executive function, and
processing speed—interfere with the ability to communicate effectively.
Unlike aphasia, which is primarily a language disorder, cognitive-
communication deficits reflect the breakdown in the integration of
cognitive and linguistic skills necessary for meaningful interaction
(MacDonald, 2017). Veterans with TBI may exhibit difficulties organizing
their thoughts, maintaining topic coherence, understanding abstract or
figurative language, and interpreting social cues. These impairments often
manifest in conversational breakdowns, poor self-monitoring, and
inappropriate responses during interpersonal exchanges (Togher et al,
2014). Even in mild TBIs, subtle deficits in working memory and attention
can disrupt communication flow, particularly in high-demand
environments such as the workplace or social gatherings (McDonald et al.,
2013). Cognitive-communication impairments can also contribute to
increased frustration, social withdrawal, and misinterpretation by others,
especially when the individual appears "normal” in casual conversation
but struggles under more complex or emotionally charged conditions
(Coelho et al, 2005). For veterans, these deficits may be further
complicated by co-occurring conditions such as post-traumatic stress

disorder (PTSD) and depression, amplifying the communication
challenges and reducing engagement in rehabilitation. Early identification
and intervention are crucial, as targeted therapies—particularly those
incorporating real-world communication tasks—can significantly
improve outcomes and support reintegration into civilian life.

2.2 Common Speech and Language Impairments in TBI

Traumatic Brain Injury (TBI) can lead to a wide range of speech and
language impairments that vary in severity and manifestation depending
on the location and extent of brain damage. Among the most common
language deficits are aphasia, dysarthria, apraxia of speech, and pragmatic
language disorders. These impairments interfere not only with verbal
expression and comprehension but also with reading, writing, and the
ability to engage in socially appropriate communication (Brookshire,
2014).Aphasia, typically resulting from damage to the language-dominant
(usually left) hemisphere, may impair the ability to retrieve words,
construct sentences, or understand spoken and written language.
Although less frequent in closed-head injuries, aphasia remains a
significant concern in focal TBIs (Papathanasiou et al,, 2017). Dysarthria, a
motor speech disorder caused by muscle weakness or incoordination,
often results in slurred or slow speech, making verbal communication
laborious and difficult to understand(Yorkston et al., 2010).

Apraxia of speech, another motor planning disorder, may co-occur with
aphasia or exist independently, leading to inconsistent articulation errors
and disrupted speech rhythm. Veterans with apraxia may know what they
want to say but struggle to physically produce the intended sounds and
words (Duffy, 2013). Furthermore, pragmatic language deficits, including
difficulties with turn-taking, topic maintenance, and interpreting
nonliteral language or humor, are particularly prevalent in TBI
populations and can severely impair social interactions (Togher et al,,
2007). These impairments not only reduce intelligibility and effectiveness
in communication but also impact the individual's social identity,
relationships, and emotional well-being. Comprehensive, individualized
speech-language assessments are crucial to identify the specific nature of
impairments and to develop targeted intervention strategies that support
meaningful recovery.

Table 2: Common Speech and Language Impairments in TBI

Impairment Type
P yp Underlying Cause Key Characteristics Clinical Relevance
. Motor speech disorder from Affects intelligibility and verbal
Dysarthria P L Slurred, slow, or effortful speech 8 . y_
brain injury communication
Dam lan nter o . . L .
. amage to a, guage .ce t,e S Difficulty in expression or Limits verbal output, reading, and
Aphasia (e.g., Broca’s, Wernicke’s . L
comprehension writing
areas)
. . . Inconsistent speech errors, gropin Frustration during communication
Apraxia of Speech Impaired motor planning p groping g
for sounds attempts
. . . Diffuse axonal injury or Impaired attention, memory, Impacts functional communication in
Cognitive-Communication Disorder . .
frontal lobe damage problem-solving daily tasks
. . Prefrontal cortex Difficulty with social cues, turn- Affects interpersonal relationships
Pragmatic Language Impairment . . . .
involvement taking and integration

2.3 Behavioural and Psychological Factors Affecting Communication

Behavioural and psychological factors play a critical role in shaping
communication outcomes following traumatic brain injury (TBI),
particularly in veterans who may experience a complex interplay of
emotional, cognitive, and social challenges. Emerging research highlights
the complex interplay between traumatic brain injury, substance abuse,
and mental health disorders, particularly in vulnerable populations,
underscoring the need for integrated neuropsychological interventions
(Enyejo et al., 2024).These factors often exacerbate existing speech and
language deficits, hindering recovery and reintegration. One of the most
influential psychological factors is post-traumatic stress disorder (PTSD),
which frequently co-occurs with TBI in veterans. PTSD can manifest
through hyper arousal, avoidance behaviours, and emotional
deregulation, all of which interfere with a person’s ability to engage in
coherent, socially appropriate communication (Hoge et al, 2008). For
example, veterans with PTSD may avoid conversations that trigger trauma
memories or respond aggressively in stressful interactions, compromising
the quality of interpersonal communication. Depression and anxiety are
also prevalent in this population and are closely linked to reduced
communicative motivation, impaired concentration, and negative self-

perception (Sayer et al, 2014). These emotional states can lead to
withdrawal from social situations, decreased initiation of conversation,
and reluctance to participate in rehabilitation activities that require verbal
engagement. In addition, behavioural changes such as impulsivity,
irritability, and poor self-awareness—often resulting from frontal lobe
damage—can make communication unpredictable or inappropriate.
Veterans with these challenges may interrupt frequently, dominate
conversations, or fail to recognize social cues, leading to breakdowns in
personal and professional relationships (McDonald et al, 2013). These
behavioural and psychological impairments not only disrupt
communication but also create barriers to therapeutic progress. As such,
effective rehabilitation must incorporate behavioural management,
psychological counselling, and communication strategies tailored to each
veteran's emotional and cognitive profile.

2.4 Variability in Symptoms Based on TBI Severity and Location

The clinical presentation of traumatic brain injury (TBI) is highly variable,
with symptoms influenced significantly by both the severity of the injury
and its neurological location. This variability complicates diagnosis,
intervention planning, and rehabilitation, particularly when addressing
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communication deficits in veterans. Severity of TBI, typically classified as
mild, moderate, or severe, plays a foundational role in determining the
breadth and persistence of symptoms. Mild TBI (mTBI), often referred to
as concussion, may result in transient impairments such as slowed
processing speed, memory lapses, and subtle pragmatic language
difficulties. While many individuals recover fully, a subset—particularly
veterans exposed to blast injuries—may experience chronic post-
concussive symptoms affecting attention, communication, and social
functioning (Belanger et al., 2009). In contrast, moderate to severe TBI
often results in long-term or permanent impairments across multiple
domains, including expressive and receptive language, speech production,
executive functioning, and social cognition (Whyte et al, 2013).
Neurological location of the injury further determines the nature and
complexity of symptoms. Injuries to the frontal lobes are commonly
associated with deficits in executive function, self-regulation, and
pragmatic language. Veterans with such injuries may struggle with

impulse control, topic maintenance, and turn-taking during conversations
(Wood and Worthington, 2017). Damage to the temporal lobes,
particularly on the left side, is often linked to aphasia, which impairs
naming, comprehension, and verbal memory (Papathanasiou et al,, 2017).
Injuries involving the parietal lobes may disrupt auditory processing and
literacy-related abilities, while damage to the occipital lobes can impair
visual-spatial integration, making interpretation of nonverbal cues more
difficult. In addition, diffuse axonal injury (DAI)—a hallmark of closed-
head trauma and blast exposure—leads to widespread disruption of
neural communication pathways. This often results in complex cognitive-
communication deficits that can be difficult to localize or treat effectively
(Bigler and Maxwell, 2012). Understanding this variability is essential for
clinicians working with veterans, as no two TBI cases present identically.
Tailored assessments that consider both the severity and location of injury
are critical in developing individualized, functional communication
interventions.

Figure 2: Anatomical Visualization of the Brain in a Human Head

Figure 2, displays a realistic 3D rendering of the human brain within a
semi-transparent head. It highlights the brain's anatomical structure and
spatial positioning inside the skull. The visualization aids in understanding
how different brain regions may be affected by TBLIt serves as an
educational tool for linking injury location to communication deficits.

3. INTERVENTION STRATEGIES FOR ENHANCING
COMMUNICATION

3.1 Speech-Language Therapy Approaches

Effective speech-language therapy is foundational to improving
communication outcomes in veterans with traumatic brain injury (TBI).
These therapeutic approaches are multifaceted, addressing not only the
linguistic and motor speech deficits but also cognitive-communication
challenges and social-pragmatic impairments. Speech-language
pathologists (SLPs) play a central role in designing and implementing
personalized, evidence-based interventions that support functional
recovery and reintegration into daily life. Restorative approaches
aim to rebuild impaired language and cognitive skills through structured,
repetitive exercises. For instance, therapies focusing on word retrieval,
sentence formulation, and auditory comprehension are beneficial for
veterans experiencing aphasia. Cognitive-linguistic therapies that target
memory, attention, and executive functions—often disrupted in TBI—are
also integrated into language tasks to enhance generalization to real-life

scenarios (Turkstra et al, 2017). Compensatory strategies are equally
important, especially in cases where full restoration of function is unlikely.
These strategies include the use of external aids such as cue cards, memory
notebooks, or speech-generating devices, as well as internal strategies like
semantic clustering and visualization to support word finding and topic
maintenance (Sohlberg and Mateer, 2001). For veterans with severe
motor speech disorders such as dysarthria or apraxia, augmentative and
alternative communication (AAC) systems provide essential tools for
maintaining communicative independence. Social communication
interventions are a core component of therapy, especially for veterans
with frontal lobe injuries or pragmatic deficits. These interventions focus
on improving conversational turn-taking, interpreting nonverbal cues,
understanding figurative language, and managing emotional regulation
during interaction (Togher et al, 2014). Group therapy formats are
particularly effective in this context, offering opportunities for peer
feedback, role-playing, and naturalistic practice. Additionally, family and
caregiver training is essential in maximizing therapy outcomes. Involving
family members in the therapeutic process helps create a supportive
communicative environment and reinforces strategy use across contexts.
Ultimately, speech-language therapy for TBI must be individualized,
functional, and context-driven, recognizing the unique cognitive,
emotional, and physical needs of each veteran. The integration of
technology, interdisciplinary collaboration, and on-going outcome
measurement are also critical to ensuring sustainable progress.
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Figure 3: Core Approaches in Speech-Language Therapy for Veterans with TBI

Figure 3 shows The hub-and-spoke diagram illustrating key components
of speech-language therapy for veterans with TBI. At the centre is the core
goal: enhancing communication abilities. Each spoke represents a targeted
approach—restorative, compensatory, social-pragmatic,c, AAC, and
caregiver involvement. Together, these strategies form a holistic,
individualized therapy framework.

3.2 Use of Assistive Communication Technologies

Assistive communication technologies play a crucial role in enhancing the
communicative abilities of veterans with traumatic brain injury (TBI),
particularly those with moderate to severe impairments. These
technologies are designed to support or replace verbal communication,
facilitate cognitive functioning, and promote greater independence in
daily interactions. Their use has become increasingly integrated into
rehabilitation settings due to advances in digital health tools and
personalized technology solutions. One of the most widely used forms is
augmentative and alternative communication (AAC) systems. These
include both low-tech options such as communication boards and picture
exchange systems, as well as high-tech solutions like speech-generating
devices and tablet-based applications. These tools are especially beneficial
for veterans who experience severe dysarthria, apraxia, or expressive
language deficits, providing them with a functional means to communicate
(Beukelman and Light, 2020). In addition to AAC, other technologies target
cognitive-communication challenges. Applications that support memory,
attention, and organizational skills—such as electronic planners, voice-to-
text tools, and cueing software—are increasingly used in therapy and
independent living. These tools are particularly effective for veterans with
executive functioning deficits, helping them manage conversations,
schedules, and task sequencing (Fager et al, 2006).Advancements in
assistive communication technologies have revolutionized therapeutic
interventions for veterans with TBL. Modern systems such as Al-powered
speech-generating devices, wearable sensors, and brain-computer
interfaces are increasingly utilized to overcome expressive and receptive
communication barriers. These tools not only support language
rehabilitation but also offer adaptive features based on user behavior,
enabling a more personalized and responsive experience. The
convergence of artificial intelligence and digital health innovations
continues to enhance diagnostic precision, communication therapy, and
long-term monitoring, ensuring better outcomes across public health
domains (Idoko et al,, 2024). As these technologies evolve, ethical and
accessibility considerations remain critical to inclusive care
delivery.Adaptive features like customizable interfaces, predictive text,
and visual symbol support make these technologies more accessible for
users with varied cognitive or physical limitations. Furthermore, the
integration of artificial intelligence in newer systems enables real-time
language modelling, emotion recognition, and context-based predictions,
improving the naturalness and efficiency of communication
(Higginbotham et al, 2012). Effective implementation of assistive

communication technologies requires individualized assessment by
speech-language pathologists and interdisciplinary teams. Training,
family involvement, and consistent practice are also essential to ensure
successful adoption and long-term use.
The growing accessibility and sophistication of these technologies offer
promising outcomes for veterans, not only in terms of communication but
also in social participation, psychological well-being, and overall quality of

life.
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Figure 4: A handheld brain hematoma detector for TBI (Medical Design
Briefs, 2013).

Figure 4 shows the handheld brain hematoma detector device being used
in a field setting. It demonstrates how the portable tool assists healthcare
professionals in quickly diagnosing brain hematomas, typically caused by
head injuries. The device enhances diagnosis efficiency by providing
immediate results. This innovation aims to improve patient outcomes by
enabling timely medical intervention. It is designed for use in emergency
and pre-hospital environments.

3.3 Cognitive-Behavioural Interventions Supporting Communication

Cognitive-behavioural interventions (CBIs) have emerged as an essential
component of communication rehabilitation for veterans with traumatic
brain injury (TBI), particularly when cognitive, emotional, and
behavioural impairments interfere with effective interpersonal exchange.
These interventions address the interplay between cognition, behaviour,
and communication, with a focus on enhancing self-awareness, emotional
regulation, social problem-solving, and adaptive coping strategies—all of
which are critical to successful communication in real-world contexts.
Veterans with TBI often exhibit difficulties with attention, memory,
impulse control, and emotional regulation, which can disrupt both verbal
and non-verbal communication. CBIs target these issues by using
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structured therapeutic techniques such as cognitive restructuring,
behavioural modelling, and goal-oriented dialogue to help individuals
recognize maladaptive thought patterns and replace them with
constructive communication behaviours (Ashman et al., 2006). In practice,
CBI may include role-playing social scenarios, identifying and challenging
irrational beliefs that lead to communication breakdowns, and training in
mindfulness-based strategies to manage anxiety or anger during
interpersonal exchanges. These techniques are often integrated into
speech-language therapy or delivered in collaboration with psychologists
to ensure that communication goals are reinforced across cognitive and
emotional domains (Cicerone et al, 2011).Furthermore, CBIs enhance
metacognitive skills, such as self-monitoring and error awareness, which
are essential for individuals to evaluate and adjust their communication

strategies in real time. Veterans trained in these skills demonstrate
improved ability to manage frustration, adapt to conversational cues, and
engage in reciprocal dialogue—outcomes that are foundational to
rebuilding social relationships and reintegrating into civilian life
(Ylvisaker et al, 2005). Importantly, CBIs are most effective when
personalized and delivered consistently over time. Group-based formats
have shown particular promise, allowing veterans to practice
communication skills in naturalistic settings and receive feedback from
peers facing similar challenges. By addressing both the cognitive and
emotional components of communication, cognitive-behavioural
interventions offer a comprehensive, person-cantered approach that
complements traditional speech-language therapy in TBI rehabilitation.

Table 3: Enhancing Communication Through Cognitive-Behavioural Interventions

Key F
ey Focus Challenges Addressed

CBI Techniques Used

Outcomes and Benefits

Cognitive-Behavioural
Interventions (CBIs) for
Communication

Attention deficits, memory
issues, impulse control,
emotional dysregulation

Cognitive restructuring, role-playing,
behavioural modelling, mindfulness,
goal-oriented dialogue

Improved self-awareness, emotional
regulation, adaptive coping, and effective
real-world communication

Maladaptive thoughts and

Emotional and Behavioural ; .
emotions leading to

Identifying irrational beliefs,
anger/anxiety management through

Enhanced ability to manage frustration
and engage in appropriate verbal and

Integration - . . .
g communication breakdowns mindfulness non-verbal interactions
. . Lack of self-monitoring and Training in self-monitoring, error e .
Metacognitive Skill Ting 5 A 5 . Better adaptability, improved reciprocal
poor conversational awareness, and adjusting strategies ) . . .
Development dialogue, stronger social reintegration

adaptability

during interaction

Group-Based and
Personalized Approach

Isolation and lack of practice in
natural communication settings

Peer-supported group therapy,
tailored interventions,
interdisciplinary collaboration

Greater practice opportunities, peer
feedback, sustained progress across
emotional, cognitive, and social domains

3.4 Family and Caregiver Involvement in Communication Support

Family and caregiver involvement is a critical factor in the success of
communication rehabilitation for veterans with traumatic brain injury
(TBI). The complexities of TBI often extend beyond the affected individual,
deeply influencing the social and emotional dynamics within the home.
When family members and caregivers are actively engaged in the
therapeutic process, outcomes in communication and psychosocial
adjustment are significantly improved. Following a TBI, veterans may
struggle with speech production, comprehension, social communication,
and emotional regulation—challenges that can lead to frustration,
withdrawal, and strained relationships. Educating families about the
nature of TBI-related communication deficits is a foundational step in
fostering understanding and empathy. It helps caregivers interpret
behaviors not as personal shortcomings, but as neurological consequences
of injury (Lezak et al, 2012). Speech-language pathologists and
rehabilitation teams increasingly incorporate communication partner
training (CPT), a structured intervention designed to equip caregivers
with strategies to facilitate effective interaction. This training focuses on

skills such as simplifying language, using visual cues, providing extra time
for responses, and creating supportive environments for communication.
Research shows that CPT can significantly reduce communication
breakdowns and enhance conversational engagement in home settings
(Togher et al., 2010). In addition to direct training, involving caregivers in
goal-setting and therapy sessions ensures that interventions are aligned
with the veteran’s real-life contexts and daily routines. This approach
promotes the carryover of therapeutic gains from clinical settings to
natural environments, such as family gatherings or workplace interactions
(Rietdijk et al, 2020). Moreover, supporting caregivers themselves is
essential. The demands of caring for a veteran with cognitive-
communication impairments can lead to high levels of emotional stress,
burnout, and social isolation. Providing psychosocial support, peer groups,
and respite care enhances their capacity to serve as effective
communication partners while safeguarding their well-being (Arango-
Lasprilla et al., 2010). In sum, the integration of family and caregivers into
communication rehabilitation not only improves functional outcomes for
veterans but also strengthens relational bonds, fostering resilience and
long-term recovery.
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Figure 5: Key Elements of Family and Caregiver Support in TBI Communication Rehabilitation
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Figure 5 highlights five interconnected strategies that enhance
communication outcomes for veterans with TBI through caregiver
involvement. Central to the process is understanding TBI challenges.
Around this core, elements like communication partner training,
education for empathy, therapy involvement, caregiver support, and a
focus on long-term benefits form a comprehensive support system. Each
factor contributes to better interpersonal interactions and sustained
rehabilitation success.

4.. ROLE OF MULTIDISCIPLINARY SUPPORT SYSTEMS
4.1 Collaboration Between Healthcare Professionals

Effective rehabilitation of communication deficits in veterans with
traumatic brain injury (TBI) necessitates a multidisciplinary approach,
with collaboration between healthcare professionals forming the
foundation of holistic care. The complexity of TBI-related impairments—
spanning cognitive, linguistic, psychological, and physical domains—
requires integrated expertise from various disciplines to ensure
individualized and coordinated treatment strategies. Speech-language
pathologists (SLPs) play a central role in assessing and treating
communication disorders, but their work is most effective when
embedded  within a  collaborative  framework  involving
neuropsychologists, occupational therapists, physical therapists, social
workers, rehabilitation physicians, and mental health specialists. This
team-based model allows for comprehensive understanding of the
veteran’s needs, ensuring that communication goals align with broader
cognitive, emotional, and functional rehabilitation plans (Sohlberg and
Turkstra, 2011). Regular interdisciplinary meetings and shared treatment
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planning are critical to this collaboration. For example,
neuropsychological assessments inform SLPs about the veteran’s memory
and executive functioning status, guiding realistic goal setting and strategy
selection. Likewise, coordination with occupational therapists ensures
that communication therapies are applicable to daily living tasks and
vocational reintegration (Katz et al, 2020). Physicians and mental health
providers contribute insights on medication effects and psychological
status, which may influence communication performance and
responsiveness to therapy. Such synergy promotes continuity of care
across settings—from acute care to outpatient rehabilitation and
community reintegration. It also enhances the veteran’s experience,
reducing fragmentation and confusion in navigating multiple providers.
Importantly, collaborative care fosters consistent messaging, reinforcing
therapeutic strategies across disciplines and maximizing the effectiveness
of interventions (Cicerone etal., 2019). Moreover, shared decision-making
among professionals supports ethical, person-centered care. When team
members contribute their perspectives and expertise, the rehabilitation
process becomes more adaptive, responsive, and aligned with the
veteran’s values and long-term goals. With the growing integration of
technology and Al-driven tools in rehabilitation logistics and coordination,
ethical considerations around implementation, data privacy, and equitable
access become increasingly relevant (ljiga et al, 2024). Such ethical
frameworks are critical for sustaining trust and ensuring that
technological advances enhance, rather than complicate, multidisciplinary
care models. In sum, interprofessional collaboration is not only a best
practice in TBI rehabilitation but a vital mechanism for achieving
comprehensive, cohesive, and effective communication outcomes for
veterans.

Veteran with TBI
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! |
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Figure 6 : Interdisciplinary Care Team for Veterans with Traumatic Brain Injury (TBI)

Figure 6,visually illustrates how a multidisciplinary team—consisting of
the rehabilitation physician, speech-language pathologist,
neuropsychologist, occupational therapist, mental health specialist, and
social worker/case manager—collaborates to support veterans with
traumatic brain injury (TBI). Each professional contributes to integrated
care through communication therapy, cognitive assessment, functional
reintegration, psychosocial support, and continuity of rehabilitation.

4.2 Veteran Support Programs and Rehabilitation Services

Veterans with traumatic brain injury (TBI) benefit significantly from
structured support programs and specialized rehabilitation services
designed to enhance their communication and overall functional recovery.
The U.S. Department of Veterans Affairs (VA) leads in offering
comprehensive care through Polytrauma Rehabilitation Centers (PRCs),
which provide interdisciplinary services including speech-language
therapy, cognitive rehabilitation, mental health counselling, and
vocational support. These programs aim to restore independence and
improve quality of life by addressing the multifaceted needs of veterans
with TBI (Belanger et al., 2019). Rehabilitation services often include both

inpatient and outpatient options, enabling continuity of care throughout
different stages of recovery. Community Reintegration programs, such as
the VA’s “Transitional Rehabilitation Program,” help veterans re-engage
with their families, work, and communities while still receiving therapy.
Additionally, the VA’s TBI Model System Sites serve as centres of
excellence for both clinical care and research, offering veterans access to
the latest evidence-based treatments and interventions (Corrigan et al.,
2022). Beyond the VA, nonprofit organizations and advocacy groups like
the Brain Injury Association of America (BIAA) and Wounded Warrior
Project also provide tailored services, including peer mentorship, support
groups, and technology training to aid communication. Telehealth
services, now widely adopted, have further expanded access to speech and
cognitive rehabilitation, particularly for veterans in rural or underserved
regions (Gordon et al,, 2020). These integrated support systems ensure
that communication outcomes are not addressed in isolation, but as part
of a broader recovery plan that respects the veteran's social, emotional,
and vocational goals. Effective rehabilitation programs for veterans with
TBI must incorporate structured health, safety, and environmental (HSE)
risk assessments to minimize secondary health risks and optimize
recovery outcomes (Idoko et al., 2024).
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Table 4: Key Veteran TBI Support and Rehabilitation Services
Program/Service
g / Provider Focus Area Key Features
Speech
Interdisciplinary therapy,
Polytrauma Rehabilitation Centres (PRCs) U.S. Department of Veterans Affairs (VA) rehabilitation for cognitive
complex injuries rehab, mental
health support
Evidence-
Clinical care and based
TBI Model System Sites VA and Research Institutions treatment,
research on TBI o
longitudinal
tracking
Vocational
Transitional Rehabilitation Program VA Cf)mmunl_ty therapy, social
reintegration support,
outpatient care
Peer
Holistic veteran mentoring,
Wounded Warrior Project Programs Nonprofit Organization SupDOr assistive tech
PP training, family
support
Rural access,
Telehealth TBI Services VA and Private Providers Remote therapy spee ‘.:h and
access cognitive tele-
therapy

4.3 Training and Education for Communication Partners

Effective communication rehabilitation for veterans with traumatic brain
injury (TBI) extends beyond clinical therapy to include the education and
training of communication partners—family members, caregivers, and
peers who interact with the veteran daily. These individuals play a critical
role in reinforcing strategies learned during therapy and ensuring
consistent, supportive communication environments (Togher etal., 2014).
When communication partners are equipped with appropriate skills,
veterans experience improved conversational outcomes, reduced
frustration, and greater social participation. Training programs often
focus on developing skills such as active listening, turn-taking, simplified
language use, and the interpretation of non-verbal cues. Communication
partner training (CPT) models, such as those implemented by speech-

language pathologists, are based on person-centered care and tailored to
the unique needs of both the veteran and their support network
(Simmons-Mackie and Kagan, 2007). These programs may include role-
playing exercises, video feedback, and guided interactions to strengthen
real-life communication scenarios. Moreover, caregivers trained in basic
cognitive-communication strategies can better identify signs of fatigue,
emotional triggers, or breakdowns in conversation, leading to earlier
intervention and improved quality of life for the veteran (Lehman et al,,
2017). Educational workshops and online modules, including those
developed by the VA and other veteran organizations, make training
accessible and sustainable across different care settings. By actively
involving communication partners, interventions become more functional
and contextually relevant, fostering long-term gains in communication
effectiveness and social reintegration.

Simplified Language
& Repetition Techniques

Behavioral Triggers
& Fatigue Management

Figure 7: Enhanced Communication Partner Training Model for Veterans with TBI

Figure 7 shows a model presenting six structured domains integral to
communication partner training for veterans with TBI. It emphasizes
evidence-based strategies including active listening, simplified language,
and non-verbal cue interpretation. Role-play and guided practice enhance
situational application, while behavioral management addresses fatigue-
related disruptions. Online modules and VA workshops ensure scalable,
ongoing education. Collectively, these domains optimize partner-veteran

interaction, communication

outcomes.

facilitating improved neurocognitive

4.4 Community Reintegration and Social Engagement Initiatives

Community reintegration and social engagement are essential dimensions
of recovery for veterans with traumatic brain injury (TBI), supporting
both psychological well-being and long-term communication
improvement. Reintegration involves re-establishing social roles,
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engaging in meaningful activities, and rebuilding interpersonal
relationships disrupted by injury (Resnik et al., 2012). Veterans with TBI
often face barriers such as impaired social cognition, reduced self-
confidence, and difficulties interpreting social cues, which can hinder
participation in group settings or employment environments (Struchen et
al, 2011). Social engagement initiatives—including structured
recreational programs, peer support groups, and adaptive sports—
provide controlled environments for veterans to practice communication
and social skills in real-world contexts. Programs such as the VA's
Community Reintegration Services and the National Veterans Sports
Programs utilize therapeutic recreation and group interaction to improve
speech fluency, turn-taking, and emotional expression (Sander et al.,
2010). These initiatives also foster identity reconstruction and reduce
isolation, which are critical for reintegration success. Moreover,

community-based interventions that include vocational rehabilitation,
supported employment, and volunteer engagement help veterans apply
communication strategies functionally while rebuilding societal
connections. The integration of speech-language pathologists and mental
health professionals within these initiatives ensures that therapeutic goals
are embedded in community contexts, bridging the gap between clinical
care and everyday communication demands (Willer et al, 1999
Partnerships between healthcare providers, community clinics, and local
pharmacies can further enhance health outcomes by ensuring continuity
of care and resource accessibility across different settings (ljiga et al.,
2024). Through these interdisciplinary, socially embedded approaches,
veterans are empowered to regain autonomy and re-engage with civilian
life.

Table 5: Community Reintegration and Social Engagement Initiatives for Veterans with TBI

Aspect L.
Description

Examples/Programs Professional Involvement

Veterans with TBI often face impaired social

Barriers to cognition, low self-confidence, and difficulty

Challenges in group settings, employment,

Addressed by speech-language
pathologists, mental health

Reintegration interpreting social cues, which hinders and social activities. .
: ) professionals
reintegration.
Social Programs designed to improve real-world . Facilitated by multidisciplinary
L i - Recreational therapy, peer support groups, . : .
Engagement communication and social interaction through . teams including therapists and
e . ; adaptive sports.
Initiatives structured, supportive settings. counselors.

Practical applications of communication

Community-Based strategies in everyday contexts that promote

Vocational rehab, supported employment,

Collaboration with community
partners and clinical

Interventions . . - volunteer work. .
societal connection and function. professionals
E ine th . Isi . " itv Rei . ices, _
Integrated mbedding therapeutic goals in community V. s Community Reintegration Services Partnerships among healthcare
contexts to ensure continuity of care and National Veterans Sports Programs, local . . -
Support Systems providers, clinics, pharmacies.

address holistic needs.

pharmacy partnerships.

5. CHALLENGES, GAPS, AND FUTURE DIRECTIONS
5.1 Barriers to Accessing Communication Rehabilitation Services

Veterans with traumatic brain injury (TBI) often face significant barriers
to accessing communication rehabilitation services, which are essential
for regaining functional communication and social reintegration.
Geographic disparities represent a critical challenge, particularly for
veterans residing in rural or underserved regions where specialized
speech-language pathologists and cognitive-communication programs are
limited or unavailable (Eapen et al., 2019). These access issues are further
exacerbated by long wait times within the Veterans Health Administration
(VHA) system, which can delay timely intervention during critical periods
of neuroplasticity recovery. Financial constraints and inadequate
insurance coverage also impede access to continued therapy, especially
when services are provided outside the VHA or are deemed non-essential
by third-party payers (Kerr et al,, 2014). In addition, there is often a lack
of awareness among veterans and their families about the availability and
benefits of communication rehabilitation, leading to underutilization of
services even when they are accessible (Cicerone etal., 2011). Cultural and
psychological factors such as stigma, reluctance to seek help, and the
under-recognition of communication impairments—particularly those
linked to cognitive and behavioral symptoms—further contribute to
service gaps (Foster et al, 2020). Moreover, coordination challenges
between medical professionals and speech-language pathologists can
result in fragmented care pathways, delaying or minimizing the
integration of communication support into the broader rehabilitation
process (Resnik et al., 2012). The integration of biostatistical models and
real-world evidence has proven instrumental in identifying disparities in
healthcare access, including those affecting communication rehabilitation
outcomes among TBI-affected veterans (Idoko et al,, 2024).Addressing
these barriers requires a systemic, multidisciplinary approach that
improves outreach, expands service delivery models (e.g, telehealth), and
enhances care coordination across all rehabilitation stages.

5.2 Gaps in Research and Clinical Practice

Despite significant advancements in traumatic brain injury (TBI)
rehabilitation, critical gaps persist in both research and clinical practice,
particularly concerning communication outcomes in veterans. One major
shortcoming is the limited longitudinal data on the effectiveness of specific
communication interventions across different stages of recovery. Most
studies emphasize short-term gains without adequately addressing long-
term functional integration or sustained communication improvements
post-discharge (Duff et al., 2013). Moreover, much of the current research
fails to account for the complexity of comorbid conditions commonly

observed in veterans, such as post-traumatic stress disorder (PTSD) and
depression, which can significantly influence communication behaviours
and therapy responsiveness (Bryant et al,, 2010). In clinical practice, there
is a lack of standardized protocols for assessing and managing cognitive-
communication disorders, leading to variability in care delivery across
institutions. This inconsistency hampers the ability to replicate and scale
effective interventions across the Veterans Health Administration (VHA)
and other healthcare systems (Cicerone et al, 2011). Furthermore, few
studies incorporate the perspectives of veterans and their families in
intervention design, limiting the ecological validity and real-world
applicability of clinical tools (Tsaousides et al.,, 2011). Another critical gap
lies in the integration of technological innovations such as telepractice and
virtual rehabilitation. While these platforms have shown promise in
increasing accessibility, particularly for rural populations, evidence-based
guidelines for their use in communication rehabilitation for veterans
remain underdeveloped (Cohn et al, 2021). Bridging these research-
practice divides will require interdisciplinary collaboration, veteran-
centered trial designs, and a commitment to translating empirical findings
into scalable, equitable clinical models.

5.3 Addressing Individualized Needs and Long-Term Support

Meeting the individualized needs of veterans with traumatic brain injury
(TBI) requires a tailored, person-centred approach that accounts for the
wide variability in injury severity, cognitive-linguistic profiles,
psychosocial conditions, and life contexts. Unlike generalized protocols,
individualized rehabilitation emphasizes functional communication goals
relevant to each veteran’s daily environment—whether navigating
workplace demands, managing interpersonal relationships, or handling
healthcare interactions (Cicerone et al,, 2011). Personalized therapy plans
involve interdisciplinary assessments that consider cognitive-
behavioural, linguistic, and environmental factors, ensuring a holistic view
of the veteran’s communicative capabilities and limitations. Long-term
support is equally vital, given that TBI-related communication
impairments often persist or evolve over time, especially in cases
involving diffuse axonal injury or secondary neurodegenerative
conditions (McAllister et al, 2013). Sustainable intervention strategies
include periodic re-evaluation, booster sessions, and integration of
technology such as mobile apps or AAC systems to support communication
in dynamic settings. Additionally, the continuity of care must extend
beyond clinical settings, involving community-based resources, veteran
peer networks, and digital health platforms to ensure consistent access to
support mechanisms (Rogers et al., 2018). Recognizing the fluctuating
nature of TBI recovery, long-term care plans should be adaptable,
incorporating flexible therapy models such as hybrid telepractice,
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caregiver coaching, and transitional programming into employment or
education contexts (Ponsford et al., 2014). These models not only promote

communication competence but also empower veterans with autonomy,
self-efficacy, and resilience in their reintegration journey.

Table 6 : Addressing Individualized Needs and Long-Term Support

Key Focus Description Application Benefit
Individualized Tailored to each veteran’s cognitive, Personalized therapy goals and Improves real-life communication
Rehabilitation linguistic, and psychosocial profile functional communication tasks and relevance

Long-Term Support
Planning

Recognizes on-going and evolving nature
of TBI-related impairments

Periodic reassessment, use of assistive

Sustains progress and adapts to

technologies changing needs

Continuity Beyond
Clinical Care

Integrates community and digital
resources into rehabilitation

Veteran networks, mobile platforms,

Enhances support outside formal

telehealth therapy settings

Flexible Therapy
models

Incorporates hybrid interventions and
caregiver coaching

Combines telepractice, in-person
therapy, and transitional programs

Builds autonomy and prepares for
social reintegration

5.4 Recommendations for Enhancing Communication Outcomes

Enhancing communication outcomes for veterans with TBI requires a
multi-tiered strategy that prioritizes personalization, accessibility, and
integration. First, therapy plans should be tailored to the veteran’s specific
injury profile, daily communication needs, and cultural background,
ensuring interventions remain functionally relevant. Second, expanding
access to services through hybrid care models—combining in-person and
telehealth approaches—can bridge geographic and logistical barriers,
especially for rural or underserved populations.
Interdisciplinary collaboration is essential, bringing together speech-
language pathologists, neuropsychologists, occupational therapists, and
social workers to deliver cohesive care. Additionally, training programs
for caregivers and communication partners should be incorporated to
extend therapy gains into everyday environments. Finally, on-going
monitoring and flexible long-term support systems must be embedded in
care pathways to adapt to the evolving nature of TBI-related
communication challenges, ultimately promoting greater independence,
social integration, and quality of life for veterans.
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