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BLAST INJURY-INDUCED COMMUNICATION DISORDERS IN U.S. COMBATANTS AND 
THE ROLE OF THE SPEECH-LANGUAGE PATHOLOGIST

Maida Bermúdez Bosch, BS
University of North Carolina at Greensboro

Greensboro, NC

Robert Mayo, Ph.D.
University of North Carolina at Greensboro

Greensboro, NC

ABSTRACT

Conflicts in Iraq and Afghanistan have resulted in numerous U.S. military combat casualties caused by improvised explosive devices 

(IEDs). Blast injuries involving IEDs and other explosive devices can result in injuries to the head, face, neck and chest, all parts of the body 

housing important structures necessary for communication. Mild traumatic brain injury is the signature wound of the Iraq and Afghanistan 

wars. Blast-induced injuries can produce a variety of communication disorders and can negatively impact language, cognition, speech and 

voice as well as the auditory system. By reviewing the current literature, we explain how explosive devices can result in communication 

and related disorders (i.e., cognitive-linguistic, voice, swallowing). We also note that presently, speech-language pathologists are seldom 

involved in the initial part of recovery and diagnosis of blast-wave survivors and only involved when rehabilitation services are required. 

Because post-traumatic stress disorder and mild traumatic brain injury have similar symptoms, misdiagnosis can occur, and incorrect 

treatments applied. Thus, we contend that speech-language pathologists are trained professionals who should be involved in the diagnosis 

and treatment of blast-wave survivors, not only when rehabilitation services are needed, but also during the initial stages post-injury. 

Continued research should involve case studies as well as short-term and long-term studies of blast-wave survivors and their impairments 

in communication, as current research mostly focuses on mild traumatic brain injury. 

KEY WORDS: Blast wave injury, Combat trauma, Cognitive-linguistic processing disorders, Mechanisms of explosive devices, Role 
of the speech-language pathologist
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INTRODUCTION

On September 11, 2001, the world witnessed one of the 
most devastating attacks on the United States of America. 

The destruction of the World Trade Center by terrorist attacks 
in New York City and Washington, D.C. changed the lives of 
many Americans and put into motion a series of events that led 
to Operation Enduring Freedom (OEF, Afghanistan, 2001 to 
present), Operation Inherent Resolve (OIR, Iraq and Syria, 2014 to 
present), Operation Iraqi Freedom (OIF, Iraq, 2003 to 2010), and 
Operation New Dawn (OND, Iraq, 2010 to 2011). More than two 
million soldiers were deployed to Iraq and Afghanistan during the 
United States’ involvement into Afghanistan in 2001 and Iraq in 
2003. Approximately 6,648 soldiers lost their lives and many more 
have been wounded. Data on the racial and ethnic distribution of 
deaths among military personnel during OIF and OND reveal that 
83.6 percent were white, 9.9 percent were African American, 4.9 
percent were Hispanic, 1.7 percent were Asian, and 1.0 percent 
were Native American. (Fischer, 2014). 

Since the United States Civil War in 1861, the use of Improvised 
Explosive Devices (IEDs) has increased along with the quantity 
of injuries suffered by U.S. military personnel. Owens et al., 
(2008) analyzed and described the types of wounds suffered by 
U.S. military personnel in Iraq and Afghanistan between October 
2001 and January 2005. A total of 6,609 wounds were reported 
in 1,566 soldiers and of these, 29.4 percent of injuries were to 
the head and neck region i.e., areas that contain structures critical 
for cognitive-linguistic processing, speech and voice production, 
hearing, and swallowing. Improved body armor, helmet head 
protection and battlefield medicine have led to better survival 
of military personnel in the OEF and OIF conflicts (Chan et al., 
2012). Many of the survivors present with multiple complex 
injuries or polytrauma (Wallace, 2006) such as open wounds; 
traumatic amputations; traumatic injuries to the brain, spinal 
cord, eye, and musculoskeletal system; and psychiatric problems 
(DePalma et al. 2005; Scott et al. 2006; Wightman & Gladish, 

2001). These injuries are also known as “blast injuries” (Scott et 
al. 2006). In a study of 188 service members treated for injuries 
during the first four years of OIF and OED, Sayer et al. (2009) 
reported that 93 percent of the patients sustained a traumatic 
brain injury and more than half of these were incurred secondary 
to blast explosions. Numerous studies describe trauma caused 
by blast injuries but few describe how this type of trauma 
impacts communication. Moreover, while the speech-language 
pathologist can serve many roles in the assessment and treatment 
of survivors of blast wave injury (Wallace, 2006), those roles 
have not been clearly delineated in the extant literature.

In this paper we describe the mechanism of explosives, types of 
blast waves, and injuries associated with blast waves. Next, we 
discuss traumatic brain injury types and classifications. We also 
discuss the speech, voice, cognitive-linguistic, and swallowing 
disorders seen in U.S. military personnel caused by blast injuries 
and describe the speech-language pathologist’s role in the 
assessment and treatment of blast injury survivors. We conclude 
by describing areas in need of further research on this topic. 
While we recognize that damage to the auditory system resulting 
in hearing loss is a frequent clinical feature of blast injury, we 
will not provide focused discussion of this topic in this paper.

Explosives and Blast Waves
An explosion is a chemical reaction in which a solid or a liquid 
is converted into a gas. When an explosion occurs, energy and 
heat are released and air molecules are compressed. This type of 
phenomenon is known as an exothermal reaction and the reaction 
is propagated as a “blast wave”. DePalma, Burris, Champion, and 
Hodgson (2005) explain that blast waves consist of two parts, a 
shockwave of high pressure followed closely by a blast wind, 
which dissipates causing a reversal of wind back toward the 
blast and under pressurization. Explosive devices are frequently 
used in combat and military warfare. The most commonly used 
explosive devices are IEDs. Statistics from the Department of 
Defense demonstrate that more than 73% of OEF/OIF military 
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casualties were caused by explosive weaponry, with the majority 
of deployment-related traumatic brain injury (TBI) resulting from 
improvised explosive devices (Galarneau, Woodruff, Dye, Mohrle 
& Wade, 2008). Other explosive devices that have caused injury 
among troops include rocket-propelled grenades, land mines, 
artillery, mortar shells, and aerial bombs (Gawande, 2004).

Explosive devices can contain propellants like gunpowder, which 
is a low-level explosive or chemicals like trinitrotoluene (aka, 
‘TNT’), which is a high-level explosive. Low-level explosives 
gradually release energy whereas high-level explosives 
rapidly release energy. Terrorist devices and military ordnance 
typically contain high-level explosives (Horrocks, 2001). High-
level explosives produce high-pressure gases that disturb the 
atmospheric pressure in the medium in which they occur, usually 
air or water. These high-pressure gases rapidly expand from their 
point of formation to compress the surrounding medium and 
generate a pressure pulse carried as a blast wave in all directions 
(Wightman & Gladish, 2001). After a blast wave is set in motion, 
particles from the explosive device such as shrapnel, as well as 
fragments around the detonation area are propelled outward at 
high velocity. A blast wind is also created by the varying pressure 
differences, generating a vacuum that refills itself with air and 
draws fragments back towards the center of the explosion. When 
the blast wave comes in contact with a medium it is called a 
shock wave. The shock wave carries energy through the medium 
(Scheve, 2008). 

Blast waves also interact with structures they come into contact 
with, reflecting in the same manner as sound waves do. Warden 
et al. (2005) explain that in an explosion, the air blast will move 
radially in an open field, but will deflect off surfaces in an enclosed 
space. Blasts that occur in open spaces produce a Frielander wave 
characterized by a positive phase in which pressure rises above 
atmospheric pressure, and a negative phase, in which pressure 
is below atmospheric pressure. If the blast occurs within an 
enclosure, the pressure-time history appears very different from 
a Frielander wave (Mayorga, 1997). The original blast wave is 
known as the incident wave, and when it reflects off a surface, the 
reflected wave will have greater pressure than the incident wave. 
This doubling of pressure is caused by the pressure of the reflected 
wave adding to the pressure of the incidence wave. The strength 
of the reflected and transmitted shock waves depends upon the 
material properties of the structure, its geometry and the incident 
blast wave (Cullis 2001).

Types of Blast Injuries
Blast-waves can generate four types of injuries, each caused by 
different mechanisms (See Table 1). Primary blast injuries are 
those caused by the blast-wave interacting with the body. Air-
filled organs and air-fluid interfaces like the brain, lungs, ear and 
gastrointestinal tract are the organs most vulnerable. Most neural 

trauma is caused by primary blast injuries. Chen and Huang 
(2011) have identified two mechanisms by which a blast wave 
can lead to neural injury: 

(1) Impact injuries to the head can cause acceleration and 
deceleration of the brain causing coup and counter-coup 
injuries. 

(2) When the blast wave interacts with the body, blood 
vessels are compressed creating a volumetric blood surge 
that moves rapidly towards the brain, producing blood 
vessel rupture and damaging the blood-brain barrier (BBB). 
Damage to the BBB will cause secondary neural trauma 
characterized by diffuse axonal injury. (p. 643)

Another mechanism believed to result in trauma to the brain 
is caused by direct interaction of the blast wave with the head. 
Some studies like Moss, King and Blackman (2009) suggest 
primary blast injury alone can cause trauma to the brain stating 
that the skull can be compressed increasing intracranial pressure. 
Other studies like Cheng and Huang (2011) explain that the 
skull cannot be compressed because it is a solid structure, 
and therefore, mild TBI may not be the result of direct cranial 
transmission of the blast wave or skull flexure caused by action 
of the blast wave on the head.

Secondary blast injuries occur when objects accelerated by the 
energy of the explosion strike a victim, causing either blunt 
or penetrating ballistic trauma (Wightman & Gladish, 2001). 
Secondary blast injuries can cause trauma to any part of the 
body. Terrorists who make IEDs purposely add nails and other 
small metal objects to the explosive to maximize injury after 
detonation. Tertiary blast injuries are caused by the displacement 
of the body followed by immediate impact with surrounding 
structures and the ground. Tertiary injuries include crush trauma 
to any part of the body, but of most interest are impact injuries 
to the brain. Quaternary blast injuries include all other injuries 
including burns and inhalation of toxic gas vapor fumes. Figure 
1 illustrates the mechanisms associated with primary, secondary, 
and tertiary blast injuries.
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TABLE 1. Types of Blast Injuries, Causes and Potential Damage (Sources: Center for Disease Control, 2005; DePalma et al, 
2005; Stuhmiller, 2008).

Type of Blast Injury Caused By Trauma Can Occur To Resultant Injuries
Primary Blast Injury Blast wave Brain, auditory system, 

and lungs
Concussion (traumatic 

brain injury). Blast lung. 
Tympanic membrane 

rupture and middle ear 
damage. Surge in blood 
flow and pressure that 

may lead to tissue injury 
in the brain.

Secondary Blast Injury Acceleration of debris 
particles and bomb frag-

ments/shrapnel

Trauma to any part of the 
body

Penetrating wounds and/
or blunt trauma to the 

skull resulting in coup/
contrecoup injuries. 

Penetrating or laceration 
wounds to the face and 

neck.
Tertiary Blast Injury Body displacement Trauma to any part of the 

body. Primarily head/neck 
and extremities.

Fractures, contusions and 
closed- and open-head 

injuries.
Quaternary Blast Injury Fire and toxic gases

Crush injury
Trauma to any part of the 
body. Respiratory system. 

Flash burns. Respiratory 
injuries. Post-traumatic 

stress disorders.

FIGURE 1. Primary, Secondary, and Tertiary Injury from Blast (Source: Stewart, 2006).
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Traumatic Brain Injury Types and Classification
Traumatic brain injury (TBI) is caused by external trauma to the 
brain, which can be the consequence of a fall, violent force or 
vehicular accident. In blast injury survivors, the manifestations 
of head injury are usually caused by secondary and tertiary 
brain injury mechanisms such as the effects of flying debris 
and shrapnel and being physically thrown (Cherney et al. 2010; 
Wightman & Gladish, 2001). According to statistics from 
the Walter Reed Army Medical Center, an estimated 60% of 
all combat-related blast injuries result in TBI (Warden, et al. 
2005). In terms of actual numbers, estimates suggest there were 
upwards of 253,000 such TBI cases between the years 2000 and 
2012 (Fischer, 2014). Thus, the importance of understanding the 
long-term sequelae of blast-related TBI cannot be overstated 
(Ryu et al. 2014). 

There are two types of TBI: penetrating head injury (open head) 
and closed head injury (blunt). Penetrating injuries are those in 
which an external object penetrates the brain tissue. Closed head 

injuries are those in which there is no damage to the skull, but 
impact causes internal damage to the brain tissue, resulting in 
axonal damage. Damage to the brain can be classified as focal 
when a specific region of the brain suffers trauma, or diffuse when 
lesions occur to multiple areas of the brain. With closed head 
injury, blast overpressure waves can lead to a sudden increase in 
overall pressure inside both the thoracic and abdominal cavities. 
It creates a volumetric blood surge that moves quickly through 
large blood vessels to the low-pressure cranial cavity from the 
high-pressure ventral body cavity. The volumetric blood surge 
causes damage to both tiny cerebral blood vessels and the 
blood-brain barrier, thus further triggering secondary neuronal 
damage in the brain (Chen & Huang, 2011). The blood surge 
can also cause cerebral arterial air embolism-induced stroke. 
Secondary neuronal damage, which includes features such as 
hypoxia, neuronal cell death, or diffuse axonal injury (DAI), 
can be a major contributor to neurological and psychological 
impairments after mild TBI and battlefield post-traumatic stress 
disorder (PTSD). These relationships are described in Figure 2.

FIGURE 2. The potential mechanism underlying blast-induced mild traumatic brain injury (Source: Chen and Huang, 2011).
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According to the Department of Defense and Veteran Brain Injury 
Center, a TBI can be classified as mild, moderate and severe and 
the severity is determined at the time of injury. When classifying 
TBI severity, three different criteria are considered: (1) duration 
of loss of consciousness (LOC), (2) duration of post-traumatic 
amnesia (PTA) and (3) Glasglow Coma Scale score (GCS). The 
GCS is used to determine an individual’s state of consciousness 
and assesses eye opening abilities and verbal and motor responses 
(Center of Excellence for Medical Multimedia, 2013). 

A mild TBI is characterized by LOC lasting less than 30 minutes, 
PTA lasting less the 24 hours and a GCS score between 13-15. 
A moderate TBI is characterized by LOC lasting more than 30 
minutes but less than 24 hours, PTA lasting more than 24 hours 
but less than seven days and a GCS ranging from 9-12. A severe 
TBI is characterized by LOC lasting more than 24 hours, PTA 
lasting more than 7 days and a GCS of 8 or less. As members 
of TBI rehabilitation teams, speech-language pathologists and 
other specialists use assessment protocols such as the GCS and 
the Ranchos Los Amigos Levels of Cognitive Functioning Scale 
(Hagan, Malkmus, & Durham, 1974; Hagan, 2000; Malkmus, 
Booth, & Kodimer, 1980) to describes the stages of recovery 
from TBI based on the patient’s behavior (from coma to near 
independence).

Blast Wave Impact on Speech and Voice
Blast injuries incurred by soldiers in combat frequently result 
in penetrating maxillofacial and neck trauma yielding a 
combination of complex lacerations, open fractures, wounds 
and burns (Brown-Baer et al. 2012; Hale et al. 2012). The 
maxillofacial complex (a) encompasses the bony and soft tissue 
structures anterior and inferior to the base of the skull, from 
the ears forward and from the brow down to the chin and (b) 
corresponds to head structures not protected by the Kevlar® 
helmets currently used by U.S. military personnel (Hale et. al. 
2012) i.e., structures important for speech production such as the 
upper and lower jaws, oral and nasal cavities, teeth, tongue, lips, 
and cranial nerves V, VII, IX and XII.

Using the Joint Theater Trauma Registry, Chan, Siller-
Jackson, Verrett, and Hale (2012) examined injuries to the 
craniomaxillofacial region incurred by U.S. combatants over 
the 10-year period of 2001-2011 during Operations Enduring 

Freedom and Iraqi Freedom. These researchers reported 
injuries to this structural region in 42% of patients (with a high 
preponderance of multiple wounds and fractures) and that the 
primary mechanism of injury involved explosive devices. Open 
wounds were seen in 65% of their patients and involved from 
most to least frequent the forehead, jaw, cheek, lips, and mouth. 
Additionally, six percent of the patients with craniomaxillofacial 
trauma presented with nerve injuries with the facial nerve (34%) 
most commonly injured. 

Some possible functional consequences of blast injuries on speech 
production are presented in Table 2. These speech production 
disorders can be the result of direct trauma to structures of the 
speech mechanism or the consequence of surgical procedures 
designed (a) to save the life of the wounded combatant; (b) 
preserve structures needed for basic functions such as breathing 
and deglutition; and/or (c) reduce the disfigurement associated 
with the injury. 

Blast injuries to the head and neck can also have an impact on 
voice production. Norman et al. (2013) conducted a study of the 
prevalence of communication disorders secondary to traumatic 
brain injury in veterans of the wars in Iraq and Afghanistan. 
They reported that out of 303,716 soldiers, 1,848 were found 
to have a communication disorder and that voice disorders were 
the most prevalent diagnosis (3.5 per 1,000). Wade, Dye, Mohrle 
and Galarneau (2007) examined 643 head, face and neck battle 
injuries seen in service members from the Navy and Marine 
Corps from March 1, 2004 through September 30th, 2004 who 
participated in Operation Iraqi Freedom II. Of these 643 injuries, 
seven percent were injuries to the neck. Elsewhere, Brennan et 
al. (2011) examined operative logs of six head and neck surgeons 
deployed to Iraq between 2004 and 2007, who performed 
exploratory neck surgery in patients who suffered from high-
velocity penetrating neck trauma. Of all of the penetrating 
injuries seen, 77% were located between the cricoid cartilage 
and the angle of the mandible, which is an area of the body 
containing structures important for voice production. Damage 
observed by Brennan et al. (2011) included vascular and arterial 
trauma, nerve injury (CN X, CN XI) and trauma to the thyroid 
and cricoid cartilages which are the major skeletal structures of 
the larynx.
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TABLE 2. Summary of Possible Functional Consequences of Blast Injury to the Systems Supporting Speech, Swallowing, Voice, Lan-
guage and Cognition.

Supporting Systems Causes and Functional Consequences

Craniomaxillofacial and Neck 
Structures

To Speech and Swallowing
•	 Tongue laceration/traumatic amputation; 

Trauma to mandible/maxillae and/or 
oropharynx; Dental trauma; Soft tissue fibrosis 
and burn scarring leading to contractures of 
oral-facial structures; Surgical management
◦◦ Articulation disorder, Oral resonance 

disorder; Oral motor feeding/swallowing 
disorder

•	 Damage to cranial nerves that support speech 
motor and swallowing control (e.g., CN VII)
◦◦ Dysarthria
◦◦ Dysphagia 

•	 Trauma to the nose, nasal cavity and/or 
nasopharynx
◦◦ Nasal resonance disorder

To Voice 
•	 Blast overpressure injury; Inhalation 

burn injury and scarring of vocal folds 
and tissues lining the larynx; crush 
injuries to the larynx. Blast injury to the 
lungs
◦◦ Aphonia and dysphonia

•	 Penetrating injury to CN X branches
◦◦ Vocal fold paralysis
◦◦ Aphonia and dysphonia

•	 Surgical endotracheal intubation
◦◦ Aphonia and dysphonia associated 

with edema, granuloma, laceration, 
or hematoma of the vocal folds

•	 Spinal cord injury
◦◦ Respiratory insufficiency for speech 

and voice

Brain and Central Nervous 
System

To Cognition
•	 Traumatic Brain injury

◦◦ Concussion 
◦◦ Poor concentration
◦◦ Memory issues
◦◦ Executive functions
◦◦ Problem solving issues
◦◦ Reduced processing speed
◦◦ Posttraumatic Stress Disorder
◦◦ Psychogenic stuttering
◦◦ To Speech and Swallowing
◦◦ Neurogenic stuttering
◦◦ Dysarthria, Apraxia of speech
◦◦ Dysphagia

To Language
•	 Traumatic Brain Injury, Stroke

◦◦ All types of aphasia
◦◦ Difficulty reading, writing and spell-

ing
◦◦ Auditory processing disorder
◦◦ Affective language processing defi-

cits (aprosodia)

Air-containing organs such as the larynx are sensitive to blast 
injury (Stuhmiller, 2010). In 1997, Mayorga described how blast 
wave overpressure (BOP) can produce petechiae or ecchymosis 
in tissues lining the larynx including the true and false vocal folds 
and vestibule. According to the Mayo Clinic (2012) petechiae 
are round red spots measuring less than 3 mm that appear under 
the skin as a result of bleeding and ecchymosis are red spots 
that are 1 cm or larger. Sharpnack, Johnson and Phillips (1991) 
explain that stripped and/or ulcerated epithelium with associated 
fibrocellular clots may also be observed as a result of BOP. 
Petechiae and ecchymosis, which result in edema of the tissues 
lining the larynx, are most likely consequences of primary blast 
injury as a result of the blast-wave exerting pressure on the 

larynx via the same mechanism it does with other organs like the 
lungs and gastrointestinal tract. Within the larynx, the vestibule, 
posterior epiglottic surface and the arytenoids are particularly 
affected by mucosal bruising (Horrocks, 2001). Additionally, 
stripped and/or ulcerated epithelium and fibrocellular clots of 
the tissues of the vocal folds most likely result from quaternary 
blast injuries. All four types of blast injuries can affect the larynx 
resulting in different types of trauma. 

Secondary blast injuries to the laryngeal structures are of great 
concern because acceleration of fragments can produce one or a 
combination of lacerating, incising or penetrating wounds to the 
larynx. These can damage supporting structures like ligaments, 
cartilage, muscles and nerves necessary for voice production. 
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The recurrent laryngeal nerve (RLN) is a branch of the vagus 
nerve that supplies motor control to all of the intrinsic laryngeal 
muscles except the cricothyroid muscle (Sapienza and Ruddy 
2013). Secondary blast injuries penetrating the neck can damage 
the RLN producing varying voice disorders including aphonia 
and dysphonia. The superior laryngeal nerve (SLN) is another 
branch of the vagus nerve, which serves to bilaterally innervate 
the cricothyroid laryngeal muscles (Sapienza & Ruddy, 2013). 
Secondary blast injuries can also damage the SLN and could 
produce dysphonia, aphonia and problems adjusting vocal pitch. 

Tertiary blast injuries to the larynx can cause crush wounds. 
Laryngeal crush injuries can lead to life-threatening airway 
obstruction due to fracture of the hyoid bone, epiglottis, thyroid 
and cricoid cartilages or tracheal rings (Goldenburg, Goltz, 
Flax-Goldenburg & Joachims, 1997). Also, edema of the true 
and false vocal folds and the tissues lining the subglottic area of 
the larynx and tearing of the thyroarytenoid muscles and vocal 
ligament may occur in combatants subjected to this form of blunt 
force trauma (Heman-Ackah & Sataloff, 2002). 

Quaternary blast injuries can result in burn/inhalation injuries 
that affect voice quality resulting in a voice disorder. A voice 
disorder is accompanied by a change in the quality, pitch or 
loudness of the voice that is different from what is expected for 
someone of the same age or sex (Smith, Verdolini, Gray, et al., 
1996). Changes in vocal quality following burn/inhalation injury 
are not well documented. Casper, Clark, Kelley and Colton 
(2002) explain the consequences of burn/inhalation injuries and 
their effects on laryngeal and respiratory function as follows:

Injury to the laryngeal mucosa may result in scarring, which 
stiffens the cover of the vocal folds and interferes with their 
vibratory behavior. Injury to the posterior larynx may result 
in scar bands or vocal fold weakness/paralysis that disrupts 
the ability of the vocal folds to open and close adequately. 
Respiratory limitations restrict the airflows and pressures 
required for normal voice production. (p. 236)

Inhalation/burn injuries typically result in dysphonia. In a long-
term follow up study by Casper et al. (2002), 10 patients were 
examined 18 years after suffering from a burn injury. Only four 
of the patients examined suffered an inhalation/burn injury. Three 
of these patients were found to have mild-severe dysphonia, 
however, factors unrelated to burn injuries like smoking, alcohol 
abuse and poor vocal hygiene were not documented. 	The lining 
of the larynx is mostly made up of non-keratanized squamous 
epithelium. Because there is no keratin protecting this tissue, it 
is extremely vulnerable to heat. As a result, patients who suffer 
from a burn/inhalation injury require immediate intubation 
because edema of the respiratory airway is an involuntary 
response to heat. Patients in an unconscious state require 
intubation as well as those who suffer from inhalation/burn 

injuries. Endotracheal intubation for short and extended periods 
of time can cause scarring of vocal fold tissues, granulomas, 
dislocation of the arytenoids, impair mobility of the vocal folds 
by exerting pressure on the recurrent laryngeal nerve (Ellis & 
Bennet, 1977), and negatively impact acoustic and physiologic 
characteristics of voice such as fundamental frequency, pitch 
perturbation and mucosal wave symmetry (Beckford, Mayo, 
Wilkinson & Tierney, 1990; Hamdan, Sibai, Rameh & Kanazeh, 
2006). Some possible functional consequences of blast injuries 
on voice production are presented in Table 2. 

Blast injuries may also inflict trauma directly onto the lung tissue. 
Sasser, Sattin, Hunt and Krohmer (2006) explain that blast lung 
injury is a direct result of the blast wave upon the body, and is 
a consequence of the complex and dynamic interaction between 
the pressure wave, the chest wall, the lung tissue, and pulmonary 
vasculature. When the blast wave travels through the chest wall, 
the pressure exerted on the lung tissue produces implosions 
and acceleration and deceleration of tissues. Patients will 
present difficulty breathing, coughing, respiratory discomfort 
and hemoptysis. In a one-year follow up study, Hirshberg et al. 
(1999) discussed blast lung injuries seen in 11 patients who were 
victims of a suicide bomber in Jerusalem. Upon examination, all 
patients were diagnosed with a blast lung injury and presented 
severe respiratory failure. Five patients were examined three 
months after injury and spirometric testing revealed a mild 
restrictive pattern in respiratory function. One year after initial 
injury all patients’ respiratory function was within normal limits. 

While numerous studies describe the effects blast-waves can 
have on the lungs, they rarely explain the effects these forces can 
have on speech breathing following recovery from injury. We 
do know that the respiratory system provides the basic energy 
source for all speech and voice production and is involved in 
the regulation of such important parameters as speech and 
voice intensity, pitch, linguistic stress, and the division of 
speech into various units (Hixon, 1973). Thus, blast injuries 
to the systems that regulate and control respiration can impair 
the aforementioned parameters of speech and voice resulting 
in reduced speech intelligibility (McHenry & Minton, 1998; 
Murdoch et al. 1992).

Blast-Wave Impact on Cognition and Language
Blast injury to the brain is the signature injury of recent conflicts 
in Iraq (Operation Iraqi Freedom; OIF) and Afghanistan 
(Operation Enduring Freedom; OEF) (Ryu et al., 2014). About 
68% of the more than 33,000 service members wounded in 
action in 2008 experienced blast-related injuries (Beck & 
Sigford, 2008) and as mentioned earlier, it is estimated that 60% 
of all blast injuries result in traumatic brain injury (Warden et 
al. 2005). Additionally, Bogdanova and Verfaellie (2012) report 
that an estimated 15% to 23% of OEF and OIF personnel have 
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experienced a TBI and that mild traumatic brain injury (mTBI) 
is the most common type of traumatic brain injury among OEF/
OIF military personnel (Fischer, 2014). Most of the reports of 
the effects of primary blast exposure on the human brain detail 
damage related to direct head impact (MacDonald et al. 2011; 
Sponheim et al. 2011). Thus, the effects of mTBI caused by blast 
injury and their subsequent effects on language and cognition 
(i.e., cognitive-communication disorders) have received 
increased clinical and research interest. 

The acute symptoms of mTBI include physical (e.g., headaches, 
dizziness, sleep-wake disturbances), cognitive (e.g., poor 
concentration, memory problems) and emotional symptoms 
(e.g., irritability, anxiety, depression) (Bogdanova & Verfaellie, 
2012). The cognitive sequelae of mTBI are apparent on tasks 
involving working memory, executive functions, processing 
speed and learning, and can be sufficiently severe to interfere 
with everyday activities. For example, blast survivors recovering 
from mTBI may have difficulty participating in conversation in 
noise or in groups; exhibit disorganized verbal expression; show 
difficulty learning new information; display disfluent speech; 
have word-retrieval problems; and demonstrate difficulty in 
planning, problem solving, judgment, and decision making 
(Cherney et al. 2010). Helm-Estabrook and Albert (2004) explain 
that executive functions:

Is a term applied to what may be regarded as the highest 
level of human cognition. Executive functions include the 
ability to plan, sequence, and accomplish goal-directed 
activities in a flexible manner as demanded by situational 
and environmental changes. Attention and working memory 
skills are fundamental to these higher order, problem- 
solving processes. (p. 149)

Interestingly, research indicates that blast etiology is not 
categorically different from other TBI mechanisms (e.g., motor 
vehicle accident), at least with regard to cognitive sequelae 
on select measures and cognitive sequelae following TBI are 
determined more by severity of injury than mechanism of injury 
on verbal learning and memory measures (Belanger et al. 2009). 

Recent published clinical reports indicate that victims of 
TBI secondary to blast injury may frequently present with 
a combination of cognitive and language impairments such 
as aphasia. For example, Norman et al.’s (2013) previously-
mentioned study of the prevalence of communication disorders 
resulting from traumatic brain injury in veterans of the wars in 
Iraq and Afghanistan revealed that irrespective of the severity of 
the TBI, aphasia was diagnosed in 1.9 per 1,000 patients. The 
authors concluded from their findings that individuals with a TBI 
diagnosis were more likely to have a diagnosis of aphasia. 

There are a few published clinical case studies that describe 
cognitive-linguistic disorders secondary to blast-related TBI. 

Warden, French, Shupenko, Fargus, et al. (2009) described 
a case study of a 50-year-old female soldier who sustained a 
blast injury to the left side of her body while deployed in Iraq. 
The patient reported dizziness, balance problems and thinking 
difficulties. Although the patient did not develop any language 
impairments, she did present with a transitory cognitive 
impairment. Elsewhere, Rosen at el. (2009) reported the case of 
a 23-year-old male combatant who suffered two blast exposures 
(two months apart) while deployed in Iraq in 2004. Loss of 
consciousness was not suffered during the first blast but was 
experienced by the soldier following the second encounter. 
The patient was evaluated, but returned to duty after both blast 
exposures. In 2005, he attempted to finish his college degree 
but was unsuccessful because of difficulty with communication. 
The patient presented with numerous symptoms including 
“slow vision”, difficulty hearing, impaired memory, stuttering 
and “mumbling”. A MRI with diffusion tensor imaging showed 
damage to the arcuate fasciculus of the patient’s left cerebral 
hemisphere. 

The arcuate fasciculus is a neural pathway composed of fiber 
bundles that extend anteriorly from the posterior portion of the 
temporal lobe to the posterior region of the inferior prefrontal 
lobe, thereby linking the expressive (i.e., Broca’s area) and 
receptive (i.e., Wernicke’s area) language centers of the 
cortex (Kolb, & Whishaw, 2003; Loring, 1999). In terms of 
neurocognitive functioning, the arcuate fasciculus is said to play 
a vital role in repetition (Filley, 2001). Specifically, as auditory 
information comes into the neural system that is to be repeated, 
it is first processed by the receptive center of the brain (i.e., 
Wernicke’s). Upon clinical evaluation by a speech-language 
pathologist and neuropsychologist, Rosen et al. (2009) reported 
that their patient was diagnosed with conduction aphasia and 
neurogenic stuttering. They noted the patient’s spontaneous 
speech was characterized by hesitations and disfluencies with 
reduced content but was grammatical. Auditory comprehension 
was preserved but confrontation naming was mildly impaired. 
Additionally, the patient presented with moderate-to-severe 
dysfunction with affective language processing (“aprosodia”) 
as exemplified by his inability to produce and repeat affectively 
(angry, happy, sad, and indifferent) modulated sentences. Some 
possible functional consequences of blast injuries on cognition 
and language are presented in Table 2. 

In a recently published clinical report, the axonal injuries of 
five veterans with a history of blast exposure were studied and 
compared to axonal injuries of patients with a history of opiate 
abuse, anoxic-ischemic encephalopathy, motor vehicle crashes 
and healthy control subjects (Ryu et al., 2014). Three of the 
subjects with a history of blast injury died of opiate and/or alcohol 
abuse. Testing was done by immunohistochemistry for proteins 
that accumulate in damaged axons including amyloid precursor 
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protein (APP) and neurofilament proteins. This study revealed a 
honeycomb-shaped pattern (APP+) in the superior and middle 
frontal white matter and cingulate gyri. Similar patterns were 
observed in the white matter of the anterior and middle temporal 
lobe. This honeycomb-shaped pattern was not seen in any of the 
brain tissues from individuals who died from non-blast injury 
causes. It is important to note from a functional standpoint where 
these honeycomb-shaped patterns were observed. The frontal 
lobe is responsible for regulating cognitive functions including 
reasoning, self-regulation and monitoring, abstract thinking, 
planning, decision making, executive functions and pragmatic 
behavior. The temporal lobe plays an important role in language 
comprehension and memory. Although these findings cannot be 
used to draw any major conclusions, they do reveal that blast 
injuries can result in trauma to the brain that can only be seen 
post-mortem. These injuries could explain the reported cognitive 
deficits seen in military personnel, which include chronic 
problems with memory, attention and executive functions that 
are frequently treated as Post Traumatic Stress Disorder (PTSD) 
with no reports of improvement. 

As described earlier, cognitive deficits can impair an individual’s 
ability to communicate effectively. Cognitive-communication 
disorders are frequently documented in the TBI population, 
however, the opposite occurs when blast injuries are involved. 
One explanation for this shortcoming involves some of the 
similarities between mTBI and PTSD, which include irritability, 
problems concentrating, memory dysfunction, depression, and 
mood swings (see Figure 3). These behavioral similarities make 
mTBI and PTSD difficult to separate and diagnose. Note that the 

symptoms described above are frequent complaints of patients 
diagnosed with cognitive-communication disorders. Symptoms 
of mTBI such as loss of consciousness (LOC), Post Traumatic 
Amnesia (PTA), disorientation and confusion rapidly resolve 
(Blyth, Scott, Bond & Paul, 2011) and mTBI is rarely evidenced 
on imaging techniques making diagnosis challenging. It is 
important to note that military personnel in combat zones who 
subsequently suffer a blast injury have already met one of the 
eight criteria used to diagnose PTSD, making its diagnosis more 
frequent than in other situations. Williamson and Mulhall (2009) 
explain that:

Troops returning from combat may experience a wide range 
of psychological responses. Many veterans experience 
some level of sleeplessness, anxiety, irritability, intrusive 
memories, or feelings of isolation: the severity of these 
symptoms varies widely between individuals, and a single 
veteran’s symptoms usually fluctuate over time. If these 
symptoms become severe or persistent, they are often 
diagnosed as Post Traumatic Stress Disorder or major 
depression. In addition to these psychological injuries, some 
troops who have suffered concussion in theatre may be 
experiencing the effects of Traumatic Brain Injury, including 
mood changes and cognitive problems. (p. 3)

Finally, there is a stigma regarding head injuries, more so in the 
military than in other settings (Friedemann-Sanchez, Sayer, & 
Pickett, 2008). Many soldiers avoid reporting injuries for fear 
of being medically discharged or for fear of being labeled as 
having a disability. Some military personnel consider an injury a 
weakness and they fear being portrayed as weak (Sagalyn, 2011). 

FIGURE 3. Mild TBI (mTBI) and Post-Traumatic Stress Disorder (PTSD) Symptoms.
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Wong, Murdoch, and Whelan (2010) indicate that research into the 
cognitive-communication deficits following mTBI is necessary 
for determining treatment priorities for individuals with cognitive-
linguistic impairments occurring secondary to mTBI in order to 
facilitate their return to work, school, and normal social activities. 
Cognitive-communication disorders can limit the amount of work 
individuals can perform and in some cases impede a soldier’s return 
to normal duties, which can result in social isolation, depression, 
and/or financial hardship (Department of the Army, 2012). 

Blast-Wave Impact on Swallowing 
Swallowing or deglutition is a highly coordinated neurological 
process that involves 31 pairs of muscles (Dodd, Stewart and 
Logemann, 1990). Deglutition involves four phases: (1) oral 
preparatory phase, (2) oral phase, (3) pharyngeal phase and 
(4) esophageal phase. A fifth stage was proposed by Leopold 
and Kagel (1983; 1997) called the pre-oral anticipatory 
phase (Morgan & Ward, 2001). They suggest that this stage 
encompasses the interaction of pre-oral motor, cognitive, 
psychosocial and somatoesthetic elements involved during 
mealtimes. The first two stages of swallowing are voluntary and 
require fine neuromotor control. Lazarus (1989) explained that:

Several neuromuscular events occur during the oral preparatory 
phase. Lip closure maintains the bolus within the oral cavity. 
Buccal tone is necessary to prevent spillage of material into 
the lateral sulci. Lingual lateralization maneuvers the bolus to 
the teeth, retrieves the bolus from the teeth during mastication, 
mixes it with saliva and returns it to the teeth. (p. 34-35)

During the oral phase, the tongue moves the bolus to the back of the 
oral cavity in preparation for the pharyngeal phase. The oral phase 
ends when the bolus enters the pharynx. The pharyngeal phase 
also requires fine neuromotor control. Lazarus (1989) describes 
six stages of the pharyngeal phase: (1) elevation of the velum, (2) 
tongue base retraction to the pharyngeal wall, (3) elevation and 
anterior movement of the larynx, (4) closure of the larynx, (5) 
pharyngeal peristalsis, and (6) relaxation of the cricopharyngeus 
muscle. The pharyngeal stage ends when the bolus enters the 
esophagus. The esophageal stage begins when the bolus enters the 
esophagus and ends when the bolus enters the stomach. 

Swallowing disorders can involve any one of the four stages of 
swallowing resulting in danger of aspiration and/or malnutrition. 
Moreover, blast injuries to the head, face, oral cavity, and neck can 
impact the soft tissue and skeletal structure, musculature, and neural 
innervation of swallowing. Mackay, Morgan and Bernstein (1999) 
explain that adequate nutrition is vital for patients with brain injuries 
who are at risk of malnutrition secondary to trauma, dysphagia and 
other complications. Brooke et al. (1989) reported that the average 
weight loss from head injury to rehabilitation admission was 29 
pounds. This rapid weight loss is caused by hypermetabolism as 
a result of head injury and is also observed in burn victims. Hayes 
(1992) described other factors that affect nutritional intake including 
cognition, drug therapy and constipation. 

Head injured patients are frequently prescribed numerous 
medications that produce varying side effects including changes 
in metabolism, loss or increase in appetite, constipation, or 
taste alteration. Constipation delays gastric emptying therefore 
affecting food intake. Hayes (1992) explains that weight 
management in head injured patients can be very challenging 
because of the frequent surgical procedures and medical 
investigations, swallowing dysfunction and difficulty predicting 
and maintaining the high calorie and protein needs of these 
patients. In cases where oral intake is not an option, alternative 
methods of nutritional intake need to be provided. 

Swallowing disorders following traumatic brain injury are well-
delineated in the literature; however, swallowing disorders in 
patients with TBI caused by a blast injury are less well-described 
and researched. Some possible functional consequences of blast 
injuries on feeding and swallowing are presented in Table 2. 
Additionally, in their overview of combat-related blast injury and 
dysphagia seen in military personnel, Newman, Gillespie, and 
Brigger (2007) provided the following important observations 
that are worthy of note by SLPs.

1.	 Blasts can result in multiple injuries associated with impaired 
swallowing function, including neurologic deficits, and 
damage to oral, pharyngeal and/or laryngeal structures.

2.	 The most severe forms of damage have included avulsions of 
facial structures including mandible, floor of mouth, tongue, 
teeth, palate, lips, and larynx. These patients may require 
multiple reconstructive procedures and long-term swallowing 
therapeutic intervention to regain the ability to eat orally.

3.	 Swallowing disorders are not always overtly present at the time 
of emergency care; however, dysphagia may become a critical 
health issue during an individual’s recovery and rehabilitation.

4.	 These patients can experience traumatic brain injury with its 
consequent cognitive deficits and possibly a stroke.

5.	 Multiple other issues adversely affect the clinician’s ability 
to diagnose and treat swallowing disorders in blast injury 
victims. A primary hurdle is the multifactorial reduced level 
of consciousness secondary to polytrauma, brain injury, pain 
medication and/or sedation.

6.	 The level of consciousness may be complicated by post-
traumatic stress and cognitive deficits which impact the 
patient’s ability to participate in a diagnostic swallow 
assessment, follow recommendations, or engage in a 
swallowing treatment protocol.

7.	 Some patients may require tracheostomy and/or mechanical 
ventilation secondary to the polytrauma and other issues previously 
described. Repeated endotracheal intubation and sedation for each 
surgical procedure may further affect swallowing function.
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Roles of the Speech-Language Pathologist
Speech-language pathologists (SLPs) are professionals trained 
to prevent, assess, diagnose, and treat speech, language, social 
communication, cognitive-communication, and swallowing 
disorders in children and adults (ASHA, 2007). SLPs understand 
the five domains of language, which include semantics, syntax, 
morphology, phonology and pragmatics and recognize how these 
domains collectively function. SLPs are also skilled in language 
development, and the neurological aspects of communication. 
Some SLPs, by virtue of specialized training and/or professional 
work experience (e.g., ‘medical SLPs’), are uniquely qualified 
to address the types of blast injury-induced communication and 
related disorders presented by military combatants.

It is important to understand that SLPs are one of several 
rehabilitation disciplines that contribute to defining the nature 
of the cognitive deficits resulting from blast-related TBI 
adding unique skills to the interdisciplinary management of 
the functional consequences of those deficits (Cornis-Pop et 
al. 2012). Additionally, SLPs understand the importance of 
employing evidence-based practice treatments to assist blast-
wave survivors improve their overall functional outcome. 
Functional areas of concern that SLPs can examine following 
a blast-induced traumatic brain injury incurred by a combatant 
include (1) job performance (e.g. work, school); (2) need for job 
redesignation and/or Active Duty, work, or school restrictions 
or limitations; (3) differences between pre-injury performance 
and current functional status; (4) performance on simulators 
(e.g., rifle, flight) and work trials; (5) quality of life; and (6) 
community participation (Cornis-Pop et al. 2012). 

     Approaches to Service Provision
Because of the polytrauma associated with blast-injuries, 
it is important to consider the mechanism of the injury when 
evaluating and treating prospective patients. Scott, Belanger, 
Vanderploeg, Massengale and Scholten (2006) discussed two 
different approaches that are used when examining and treating 
patients with blast-related polytrauma. The primary symptoms-
based approach (see Figure 4) is used in a typical clinical setting, 
where a patient complains of a symptom and the physician uses 
the patient’s primary symptoms or a diagnosis based on routine 
tests to determine the course of treatment, including referral 
to a specialist. Additionally, Scott et al. (2006) note that if a 
new symptom arises, this sequential process is repeated. As 
explained by Scott et al. (2006), this approach has the potential 
to overlook certain blast-related injuries and delay referral 
for specialized assessment and/or treatment services (such as 
speech, language or swallowing). Most alarmingly, the primary 
symptoms-based approach has been found to be associated with 
premature closure of cases (McSherry, 1997) and with overall 
underdiagnosis and inferior quality of care (Scott et al. 2006). 
Conversely, the mechanism-of-injury approach (see Figure 
5) considers the cause of the injury and relies on knowledge 

FIGURE 4. The Traditional Primary Symptom-Based Approach 
to evaluating and treating patients with blast-related polytrauma 
(Scott et al. 2006).

of the typical physical and psychological sequelae associated 
with a particular mechanism (cause) of injury to guide patient 
assessment and treatment. As Scott et al. (2006) explain, this 
approach has the advantage of “refocusing assessment and 
treatment efforts around the mechanism of injury---the blast---
rather than solely on the primary symptom or injury [and] might 
provide a more comprehensive, efficient, and programmatic 
system of care.” (p. 267). Some of the typical and commonly 
overlooked blast-related conditions in injured military personnel 
with polytrauma that may require the services of the SLP include 
concussion, PTSD, nerve damage, and hearing loss (Scott et al. 
2006). In the mechanism-of-injury intervention context, once all 
life-threatening injuries are taken care of, the patient receives 
a full examination and appropriate referrals are made (Scott et 
al. 2006). This model uses an interdisciplinary team in which 
speech-language pathologists play a very important role. 
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FIGURE 5. The Mechanism of Injury Approach to evaluating and 
treating patients with blast-related polytrauma (Source: Scott et al. 
2006).

     When and Where?
Wounded combatants should have access to diagnostic 
and treatment services from SLPs starting with their initial 
hospitalization and continuing throughout their reintegration into 
the community (Cherney et al. 2010). The U.S. Department of 
Defense has established five levels of medical care for personnel 
who are in combat zones. It is important to note that SLPs are not 
involved in all levels of this care (U.S. General Accountability 
Office, 2011). Level 1 care is administered to soldiers, marines, 
airmen, or sailors who are wounded on the field of combat. In 
Level 1 care, medics, corpsmen or battalion aid stations are 
the first responders. They provide immediate medical care and 
stabilization and prepare the wounded for evacuation to the next 
level. Level 2 care provides wounded soldiers with emergency 
medical care. This level of care is given near the initial area of 
injury such as an on-base or off-base medical facility. Medical 
personnel can provide surgical inpatient services such as critical 
care nursing and temporary holding. Level 3 care personnel 
provide the most advanced medical care available in Iraq and 
Afghanistan. They offer preventative and curative health care in 
Army combat support hospitals, Air Force theatre hospitals or 
Navy expeditionary medical facilities.

SLPs are involved with patient care in Level 4 and Level 5. 
Level 4 care is provided in overseas hospitals that render a full 
range of medical services including preventative, curative, acute, 
convalescent, restorative and rehabilitative care. At this level, 
SLPs are mostly involved with patients’ feeding and swallowing 
issues. They may perform some informal assessments to 
determine a patient’s ability to communicate, however, at 
Level 4, SLPs do not address any communication impairments 
noted during the evaluation. Any communication impairments 
identified are fully assessed and treated in Level 5. A major 
reason for not treating communication impairments in Level 4 
involves spontaneous recovery. Some individuals may improve 
their overall communicative functioning as a result of improved 
circulation, reduced edema and/or absorption of damaged brain 
tissue (Cherney & Robey, 2008). Level 5 is provided in a medical 
facility inside of the United States. The services provided in 
Level 5 are the same as in Level 4. At Level 5, SLPs complete a 
full battery of assessments and provide evidence-based practice 
treatments for individuals who have difficulty communicating. 
Levels 4 and 5 facilities are designated as polytrauma centers.

     Services Provided by Speech-Language Pathologists
In polytrauma rehabilitation centers, SLPs have standing orders 
to assess cognitive-communication and swallowing functions in 
blast-injury survivors within 24 to 48 hours of admission and 
then to treat the patient as indicated throughout their stay in 
rehabilitation (Cornis-Pop, 2006). In this setting (Level 5), SLPs 
are not exclusively involved when a communication problem 
arises; they are involved with that patient from the initial point of 
admission per the mechanism-of-injury approach to assessing and 
treating blast-injured patients. SLPs recognize the importance of 
establishing some method of communication for patients unable 
to speak as a result of their injuries. SLPs can meet this goal 
by using communication boards, or teaching a patient to use 
gestures. In some cases, the use of augmentative and alternative 
communication (AAC) devices may be warranted.

AAC devices are designed to provide patients with an alternative 
method of communication. SLPs are trained to assist patients in 
selecting the appropriate AAC device and provide instruction on 
the use of such systems. Additionally, SLPs assess swallowing 
function and determine the patient’s risk for aspiration. In cases 
where signs and symptoms of aspiration are present, SLPs 
make diet modifications to meet the patient’s nutritional needs 
and reduce the risk of aspiration. Another important factor to 
consider with blast-wave survivors is that some of them arrive to 
the acute care venue in comatose states and require intubation. 
As previously discussed, intubation has the potential to cause 
laryngeal tissue injury resulting in phonatory deficits. SLPs can 
assist patients improve vocal fold function and voice quality 
when intubation results in dysphonia. 
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Another major task SLPs are responsible for is patient, caregiver 
and family education and counseling. As mentioned earlier, 
blast injuries can impact communication at many different 
levels and some disorders are more severe than others. In cases 
where the severity of the communication disorder impacts 
rehabilitation or re-integration into social, educational and/or 
work environments, SLPs provide support and advocate for the 
needs of their patients. An example of such a situation involves 
patients with cognitive communication disorders following a 
TBI. Cognitive communication disorders present challenges 
to the patient because they can impact social interactions, 
information processing, executive functions, awareness, emotion 
and behavior, affecting an individual’s overall quality of life. 

As underscored in this paper, TBI is the hallmark wound of 
the war in Iraq and Afghanistan. TBI can negatively impact 
an individual’s ability to obtain and retain employment. The 
most recent figures from the Bureau of Labor Statistics show 
that the unemployment rate among veterans who participated 
in Operation Enduring Freedom (OEF) and Operation Iraqi 
Freedom (OIF) is 10.2 percent (Bureau of Labor Statistics, 
2014). The unemployment rate among veterans who served in 
OEF is 12.3% and those who served in OIF is 10.0%. Twamley 

et al. (2013) and Sturm, Gresenz, Pacula, and Wells (1999) 
predict that the unemployment rate among veterans with mental 
health conditions may be even higher, because mental health 
conditions in the general population are associated with three to 
five times higher rates of unemployment. SLPs can help patients 
with cognitive communicative deficits or other communication 
disorders by identifying the areas of communication strength 
and suggest an area of work in which they might be successful 
(Perry and Hux 2011). In the latter role, the SLP might work 
collaboratively with a vocational rehabilitation counselor.

While we cannot provide an exhaustive list and descriptions of 
the many possible roles assumed by the SLP in the management 
of blast-injured military personnel, we can provide a summary 
of those possible contributions. Table 3 lists roles and care 
activities SLPs may assume in working with this population. We 
highlight three role areas as a function of points in the recovery 
process when the SLP may be called upon to serve the needs of 
blast-injured patients. These phases of recovery include (1) after 
stabilization of life functions, (2) acute and post-acute phases, 
and (3) progress monitoring. Additionally, examples of services 
the SLP can offer the patient, family and rehabilitation team are 
delineated under each recovery phase. 

TABLE 3. Summary of Possible Roles of the Speech-Language Pathologist in the Care of Blast-Injured Military Personnel.	

Possible Roles and Care Activities
I- After Stabilization of Life Functions: Assessment and Diagnosis

•	 Review of medical record for inventory of injuries and locations; operative, radiologic imaging, physician and nursing reports; 
list of medications.

•	 Be familiar with the commonly associated sequelae of blast-related injuries

•	 Coma assessment for purposes of identifying level of consciousness, level of cognitive function (e.g., response to verbal, audi-
tory or tactile stimulation).

•	 Swallowing assessment to determine risk of aspiration; deglutition/nutritional intake methods (i.e., alternative means of nutri-
tion, taking nutrition with support or independently)

•	 Respiration assessment to determine if patient is breathing independently or with support of tracheostomy/ventilation intuba-
tion.

•	 Oral-motor assessment for purposes of identifying problems with communication functions including: speech production, 
articulation, vocal quality and breath support for speech.

•	 Assessment of basic communication functions (vocal or non-vocal, verbal-non-verbal, reading, writing, gesture, gross hearing 
abilities, eye movement/eye tracking).

•	 Assessment of cognitive-linguistic abilities and determine the impact of deficits on activities of daily living and participation in 
social, educational, or work activities. 

•	 Educate patient, family and interdisciplinary team about recovery expectations.
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Possible Roles and Care Activities
II- Acute and Post-Acute Phases of Recovery: Treatment

•	 Identify and treat ‘hidden’ injuries in the primary care and/or post-acute care setting (e.g., muscle weakness, undiagnosed hear-
ing loss, memory problems)

•	 Work on cognitive-linguistic deficits (attention; memory; executive function; information processing and speed; language pro-
cessing and expression). Assist patient in developing and using compensatory strategies.

•	 Utilize holistic functional communication approaches and emphasis.

•	 Educate patient, family and interdisciplinary team about recovery expectations.

•	 Work on social communication skills.

•	 Address motor speech disorders, articulation and resonance disorders related to ablative injuries or surgeries to vocal tract 
structures.

•	 Identify and treat neurogenic stuttering or psychogenic stuttering.

•	 Promote generalizations of strategies and skills.

•	 Manage swallowing impairments.

•	 Address complication following intubation (e.g., aphonia, dysphonia).

•	 Determine need for Alternative and Augmentative Communication system(s). Provide patient with systems that meet their im-
mediate and future needs.

•	 Develop and employ outcome measures to validate the efficacy of cognitive-communication interventions.
III- Progress Monitoring 

•	 Provide follow-up care or refer to local SLP, Audiologist, and other rehab specialists.

•	 Monitor changes in cognition, communication and swallowing

•	 Serve as family support resource (connect with local TBI support groups, veterans’ groups, etc).

•	 Advocate for other services or modifications as needed (e.g., modifications to the work environment, support efforts to obtain 
AAC device and/or funding for device).

TABLE 3. Summary of Possible Roles of the Speech-Language Pathologist in the Care of Blast-Injured Military Personnel.	

Areas of Research Need
As the federal government commits funds and resources to 
investigate the effects and rehabilitation of blast injuries, it is 
important that researchers in speech-language pathology and 
audiology be an integral part of the interdisciplinary research 
team (Cherney, et al. 2010). Research that can provide further 
insight into blast-injuries and their impact on communication 
should include studies that describe the most common 
communication disorders seen following a blast-injury. Research 
should include a large cohort of individuals who have sustained 
a blast-injury within the last six months who are three months 
post-injury. A full communication assessment battery should 
be performed to determine the type of communication disorder 
that is present, the severity of the disorder and prognosis for 
recovery. Assessments should also be used to monitor progress. 
Additionally, information regarding functional outcomes should 
be collected. These studies should aim to answer the following 

questions: How many individuals who have a blast-induced 
communication disorder, without any comorbidities, return 
to their military career? How many of them are honorably 
discharged and why? How does the communication disorder 
impact their family and their re-integration into the community, 
work or school setting? How many individuals are able to find 
and sustain a job? How many of these individuals suffer from 
PTSD? How many individuals have an additional impairment? 
(e.g., lost a limb). 

Currently, research involves retrospective studies and case 
studies, which present numerous limitations. Case studies provide 
insight into blast injuries and communication impairments; 
however, conclusions cannot be made based on one individual. 
Retrospective studies present additional limitations because they 
rely solely on databases to obtain research data. The accuracy 
of the information used can be difficult to determine. If the data 
used contains information on diagnosis (e.g., aphasia, fluency 
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disorder), the level of expertise of the individual who provided 
the diagnosis cannot be determined. Similar to case studies, 
retrospective studies are also considered low evidence research. 
Thus, well-controlled prospective studies and evidence based 
research will help SLPs and other professionals acquire the 
knowledge and skills needed to improve the services they provide 
to blast wave survivors. To achieve this goal, it is necessary to 
improve current research practices involving blast injuries and 
their impact on communication. Furthermore, it is important 
to discuss how blast-induced communication disorders impact 
functional outcomes in order to provide service members with 
the highest quality of care and support post-injury.

Conclusions
Many of the injuries associated with blast injury such as loss of 
limbs or disfiguring burns are for the soldier and his or her family, 
life changing. Because blast injury survivors typically sustain 
wounds that are life threatening, the need to treat impairments in 
communication becomes secondary to managing life threatening 
injuries. However, the communication disorders described in this 
paper can also cause transient or permanent changes in the lives 
of blast-wave survivors. Explosive devices can cause polytrauma 
in one or more of the systems necessary for speech and voice 
production, language and cognition, respiration, swallowing 
and hearing function. Further research is needed to evaluate on 
a larger scale how blast-wave injuries affect communication, 
swallowing and hearing; to understand the cognitive-linguistic 
deficits associated with mTBI; and recognize the patterns of 
recovery from blast-related communication disorders. As we 
note in this paper, the SLP has an important role in identifying 
and servicing the needs of these patients. Further research will 
also allow speech-language pathologists and other healthcare 
professionals to adapt current protocols and create new ones 
for the effective treatment of blast-injury survivors thereby 
enhancing their recovery and quality of life.
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