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INTRODUCTION
Traumatic brain injury (often referred to as TBI) is a pervasive health problem in our society, with an estimated incidence of 1.4 million new injuries per year. Eighty to 85% of TBI cases are of mild severity with the remaining 15-20% comprising individuals with more severe injuries. It has been estimated that there are over 5.3 million people living with disability in the United States as a result of TBI. These statistics underscore the large number of individuals, families, and communities that are affected by TBI. 
The incidence rate of TBI substantially exceeds that of other neurological conditions, including epilepsy, stroke, and multiple sclerosis. Given the high incidence of TBI in the population, it is fairly likely that patients with a history of TBI will be seen in your clinical setting. Despite the high incidence of TBI, information relevant to assisting primary care physicians in working with such patients has not been readily available.
The Rehabilitation Research and Training Center on Community Integration of Persons with Traumatic Brain Injury (funded by a grant from the National Institute on Disability and Rehabilitation Research, U.S. Department of Education) has developed this podcast to highlight some key issues regarding patients with TBI. It is hoped that primary care physicians may use this overview as a resource, both to increase familiarity with issues relevant to patients with TBI and their families and to become aware of adjunct resources and services that may be useful referrals for the physician in working with these patients. The ultimate goal of our center is to enhance the clinical experience of patients with TBI and their family members, which may lead to increased access to service and improved clinical care. 

To facilitate your understanding of this information, a PowerPoint presentation can be accessed on our website at www.tbicommunity.org. The website also contains additional supplementary information, including a list of resources and references that may provide you with additional or more detailed information about specific topics. The organization of this material is designed to assist the primary care physician in obtaining a broad overview of the relevant issues, as well as to provide practical suggestions that may be implemented in clinical practice to enhance your evaluation and treatment of patients with TBI. 

· The first module will address general information on TBI, including defining the condition, a brief description of the mechanisms of injury, epidemiological findings, issues regarding severity of injury, common sequelae of TBI, and the typical recovery course.

· The second module will provide helpful tips on how to determine if your patient has sustained a TBI and will outline how various consultant reports may be utilized.

· The third module will review common comorbid emotional or behavioral disorders that may occur among your patients with TBI.

· The fourth module will provide suggestions regarding tips to modify clinical practice to facilitate the care of your patients with TBI and will present suggestions about referrals that may be helpful in assisting patients and family members of persons with TBI in managing common sequelae.

· A fifth module is planned for future development and will provide an overview of medical issues that may present for your patients with a history of TBI and will address issues regarding medications and TBI. 
---------------------------------

Module 1: General Information about Traumatic Brain Injury
We will begin by defining the condition. 
A TBI occurs when an outside mechanical force is applied to the head and affects brain functioning. An impact on brain functioning may be indicated by a reduced level of consciousness or by a period of confusion or memory loss. Mechanical forces can consist of a blow to the head (such as from an assault, a fall, or in striking the head against an object) or a rapid acceleration-deceleration event (like that which occurs during a motor vehicle accident). It is possible for the brain to become injured even if the head has not directly struck or been struck by another object. The brain can become injured whether or not the skull is fractured. The most common causes of TBI, in order of frequency, include falls (28%), motor vehicle-traffic crashes (20%), being struck by or against an object (19%), and assaults (11%). Blasts are a leading cause of TBI for active duty military personnel in war zones.
We will now provide a brief overview of the pathology and pathophysiology of traumatic brain injury; however, an in-depth review of this information is beyond the scope of this podcast. Please refer to our website for additional references that may provide a more detailed account of this information. 
One of the major difficulties in understanding pathophysiology after TBI has been discriminating between primary brain damage that is due to the immediate result of trauma and secondary damage that occurs subsequent to the initial injury as a result of the body’s response to the initial injury.
· The major types of primary brain injury are contusions, lacerations, hemorrhage, and diffuse axonal injury.
· Cerebral contusions are most frequently found in the tips and bases of the frontal lobes, as well as the tips, bases, and lateral surfaces of the temporal lobes. These areas are most frequently injured due to their proximity to bony protuberances within the skull. 
· Lacerations are less frequently found after TBI, but are associated with penetrating brain injuries (such as those sustained due to a gun-shot wound or stab wound) or with depressed skull fractures, where bone fragments pierce the parenchyma.
· TBIs can lead to forces that can break or shear blood vessels within the skull. Depending on where this occurs, the resulting hemorrhage may be epidural, subdural, subarachnoid, intraparenchymal, or intraventricular. Hematomas resulting from primary injury are a frequent cause of surgical intervention after moderate to severe TBI. 

· With forces exerted during TBI, there is movement of the entire brain within and relative to the skull. With such movements, widespread tearing and straining of axons and myelin sheaths in the white matter of the cerebral hemispheres occurs leading to diffuse axonal injury. Diffuse hemispheric damage is the best correlate of prolonged coma after TBI.
· Secondary injury to brain tissue can occur due to intracranial hypertension, brain shift, biochemical processes, swelling, and cerebral ischemia, occurring after the initial primary injury to the brain.
· Increased intracranial pressure is the most common cause of death from TBI, after an individual has survived the initial injury. Intracranial hypertension can lead to brainstem herniation, compromising vital functioning. However, compression effects and/or ischemic injury due to such increased intracranial pressure can cause further impairment in functioning for those who survive.
· Shifting of brain tissue (i.e., mass effect, brain shift, herniation) due to pressure effects from bleeds, edema, and the like can cause additional injury.
· Biochemical processes that occur as part of the body’s response to injury can cause additional cell death and can contribute to increased effects on the patient’s functional outcome.
· Brain swelling can occur, often due to increased cerebral blood volume or cerebral edema. Swelling can be localized adjacent to contusions, can be diffuse within a cerebral hemisphere, or can occur diffusely throughout both hemispheres. Swelling can contribute to increased intracranial hypertension and cerebral ischemia.
· Cerebral ischemia can occur even without increased intracranial pressure and may relate to such factors as vascular disruption and vasospasm.
Most acute hospital care for persons with TBI is designed to limit or eliminate the amount of secondary injury that occurs. Keeping an open airway, providing appropriate control of seizures, relieving hypertension, and aggressively treating intracranial hematomas are all part of that effort.
Grading of injury severity is an important tool, both in the initial triaging of injury and in prognostication regarding the likelihood of various outcomes after TBI.
Every brain injury is different. The level of severity of the initial injury can be related to many different variables, including how much force was involved and how fast the head or object was moving at the time of injury. When an injury is referred to as uncomplicated mild, complicated mild, moderate, or severe, it is in reference to the initial injury itself – not the eventual outcome that an individual with TBI may experience. It is possible that a person with an initial rating of mild TBI may experience a poor outcome. Likewise, someone who presents initially with a severe injury may experience a very good outcome. However, in general, initial injuries with greater severity will be associated with poorer outcomes.
As soon as healthcare professionals encounter someone with TBI, an attempt is made to grade the severity of the injury. The level of severity is determined to assist with initial triaging and to help with planning treatment. 

· One thing that the medical team looks at is the duration of loss of consciousness. The longer this period of unconsciousness, the more severe the injury. In an acute hospital setting, the medical team will be tracking consciousness on an hourly and daily basis. Frequently, such tracking is done using a scale called the Glasgow Coma Scale (GCS).
· The GCS is a scale to assess responsiveness after TBI and is widely utilized in many hospital settings throughout the United States and the world. The GCS evaluates three aspects of responsiveness: eye opening (can the individual open his/her eyes spontaneously?), motor responses (can the person move when asked or when responding to painful stimuli?), and verbal responses (can the person speak and is the person oriented?). The GCS score can range from 3 to 15, with scores of 13-15 considered mild, 9-12 moderate, and 3-8 severe levels of injury. The scale values for the GCS are shown in supplementary materials on our website. 

· Injury severity can also be judged by looking at the duration of time that persons experience post-traumatic amnesia or post-traumatic confusion. People are often confused or disoriented for a period of time after a TBI. They may not know where they are for minutes, hours, or even days. They may not be able to accurately state the day, date, time, month, or year. During this time, people may be unable to make new memories and are unlikely to remember the period of time later on. In general, the longer the period of PTA, the more severe the injury has been. 
Although heterogeneity of sequelae is the hallmark of TBI, there are several areas that are more commonly affected after injury. We will outline these functional areas, highlighting the more common sequelae. 

While this list is not exhaustive, it does detail the more common areas of difficulty that individuals may face. We will first list the sequelae that are most commonly seen following mild TBI. Although these problems are often associated with mild TBI, it is possible that your patient may experience none, a few, or many of these problems. It is also possible that persons with mild TBI may experience symptoms mentioned later as being more common for those with moderate to severe injury. For further information and definitions of the sequelae listed, please refer to our website.
The most common symptoms experienced following mild TBI include (in order of frequency): headache, fatigue, dizziness, and irritability. Other problems that are fairly common after mild TBI include: sensitivity to light and/or noise, attention/concentration problems, memory problems, slowed information processing, depression, and less often blurred or double vision.
For persons with moderate to severe TBI, there are several other problems that might occur. Somatosensory problems include: headaches, fatigue, dizziness, blurred vision, visual field cuts, sensitivity to noise and light, anosmia, and ageusia. Motor problems include hemiparesis, spasticity, slowed performance, poor coordination, and dysarthria. Cognitive problems include attention and concentration problems, memory problems, slowed information processing, visuospatial difficulties, and executive functioning impairments. Behavioral and emotional issues can include decreased initiation, impaired self-awareness, impulsivity, inappropriate or embarrassing behavior, depression, irritability/anger, emotional lability, and anxiety.
It is important to note that every brain injury is different. The consequences that people typically experience may differ depending on the severity of the injury, the localization of the injury to the brain, the mechanism of the injury, and other factors. For your patients with TBI, you will want to be aware of ongoing symptoms that have resulted from the TBI.
In order to better understand what impact the TBI may have on your patient, it will be helpful to have an understanding of the typical course of recovery following TBI. We will discuss the typical recovery course for patients with mild TBI first and will then address recovery following moderate to severe TBI.

The majority of individuals with mild TBI experience symptoms in the initial weeks and months after injury. The term “postconcussion syndrome” is often used to describe the symptoms experienced following mild TBI. Most persons will feel close to “normal” within the first three months after a single, uncomplicated mild TBI. It is important to note that different people have different rates of recovery after injury. Recovery can be slower in persons who have had one or more brain injuries in the past or in older-age adults. 

Symptoms are usually worse acutely. However, sometimes persons may not notice problems until they attempt to resume their normal daily activities (like returning to work or school). Symptoms will tend to get better over time for most people.  

A small subset of individuals with mild TBI continue to experience persisting physical, cognitive, and/or emotional symptoms following their injuries. While not well understood at this time, the presence of persisting symptoms is likely due to multiple variables, including biomechanics of the injury, personal characteristics of the injured person (and brain), severity of the injury, the symptom presentation, reactions to such symptoms, and available resources to address issues after TBI. 
For those with more severe injuries, the typical recovery course is longer. In general, persons with more severe injuries experience the most rapid improvements in the first six months after injury. Continued improvements occur between six months and one year after injury. However, these improvements are usually not as dramatic or rapid as those seen in the first six months. The time period between one and two years after injury is different for different people; some persons continue to show slow and gradual improvements while others show very little improvement. Those with more severe injuries generally show little change two years or more after injury. 
For those with moderate to severe TBI, it is more likely that initial injury-related symptoms may continue to be a factor long-term after injury. With increasing severity of injury and with greater degrees of initial impairments related to such injuries, the probability that symptoms will be long-standing increases. Longer durations of coma and/or longer durations of post-traumatic confusion are associated with more severe impairments after injury.

As previously noted, every individual is different and every recovery after TBI is different as well. It is not well understood why some individuals recover more quickly or with better outcomes than others, but it is likely due to a number of factors, such as: the extent of the injury to the brain, the condition of the brain that was injured, previous cognitive functioning, ability to utilize and benefit from compensatory strategies, material support (e.g., financial resources, access to transportation, etc.) and social supports (e.g., family and friends).

------------------------------------

Module 2: Clarifying Diagnosis and Utilization of the Neuropsychological Report
Now that we have covered general information on TBI, in module two we will cover important issues to consider when you conduct your evaluation of patients with TBI. Specifically, we will cover the following major areas: how to identify whether your patient has had a TBI; what information should be obtained from the patient’s medical records; and the role of the neuropsychological report. 

Before seeing a patient with TBI for the first time, you may not always be made aware that the patient has sustained a TBI. Many patients may present to you for other medical reasons, and may not spontaneously tell you that they have sustained a TBI. This may be because the purpose of the visit is unrelated to the injury, but may also occur due to the patient’s lack of specific knowledge about what defines a TBI or the presence of cognitive problems that can interfere with the patient’s ability to provide accurate medical history information. Therefore, as part of your gathering of general information about the patient’s medical history, we recommend that you include a set of questions to help determine whether the patient has sustained a TBI. This may be particularly important for those patients with a history of more severe injury for whom longer-lasting sequelae are more common.
Questions that may be helpful in identifying a history of TBI include asking whether the patient has ever had an injury to the head, and if so, if such an injury was accompanied by a loss of consciousness, confusion, or memory disturbance. Details about hospital treatment or hospitalization should also be obtained, including results of any neuroimaging studies that were conducted and what, if any, brain injury-related surgeries were performed. Additionally, you should find out whether the patient participated in rehabilitation after the injury. 

If the patient indicates that he or she has had an injury to the head, but did not lose consciousness or experience memory problems or confusion as a result of the injury, then it is unlikely that a TBI has occurred. However, if the patient states that an injury to the head occurred, along with a loss of consciousness, memory problems, or confusion, then it is likely that a TBI has occurred. Further questioning and review of medical records may help you determine the severity of that injury.
As noted previously, some patients may have cognitive problems that make it difficult for them to answer these questions. It is important to keep in mind that some TBI patients may have few obvious physical problems, yet have substantial cognitive, emotional, or behavioral difficulties that impair their daily functioning. When you encounter TBI patients with these kinds of difficulties, it is advisable to obtain permission from the patient to talk to family members, who often play a critical role in providing important TBI history information that will affect your management of the patient. 

To aid in your clinical evaluation of TBI patients, medical records pertaining to the injury should be obtained. For patients with a mild TBI, only limited records may be available. In some cases, there may be an absence of records for someone who has had a mild TBI because he or she may never have sought medical attention after the injury. In contrast, patients who have had moderate to severe injuries usually have extensive records because most have been hospitalized. For patients for whom medical records are available, you will want to try to obtain information about the date and severity of injury, along with documentation about physical, cognitive, emotional, and behavioral changes related to the injury, therapies received, assistive devices used to help with daily functioning, social and material resources, functional limitations, and recommendations. 

Please note that a detailed list of medical record information to request can be found on our website in PowerPoint format at www.tbicommunity.org.
For all medical record information you obtain, be sure to note the various dates when information was gathered because this will affect your management of the patient. If, for example, information about the patient’s physical and emotional symptoms was gathered several weeks after the injury and you are seeing the patient one year after the injury, the information will likely no longer be accurate. The closer in time the data about functional status have been collected in relation to your initial visit with the patient, the more accurate the findings will be. 

One of the sources of information that may help inform you about the physical, cognitive, emotional, and behavioral status of your patient is the neuropsychological report. We will now discuss the definition and role of neuropsychological assessment and highlight how such an evaluation may be useful in the clinical management of your patient. 

A neuropsychological assessment involves the use of interview, observation, and behavioral measures to systematically examine the relationship between brain functioning and behavior. Measures of cognitive, sensory, motor, emotional, and behavioral functioning are administered. Patients are referred to a neuropsychologist for evaluation if they have had, or are suspected to have neurological disorder or dysfunction of some type.

Patients who have had moderate to severe TBI are typically referred for neuropsychological evaluation at some point in the initial year after injury since cognitive difficulties are so common in this group. Unfortunately, those without healthcare resources may not have been referred for or completed such an evaluation. Nearly all patients who sustain moderate to severe TBI and then participate in a comprehensive rehabilitation program will have undergone neuropsychological testing. In contrast, patients who have had mild TBIs, particularly those who were not hospitalized, are much less likely to have had a neuropsychological evaluation prior to coming to see you. 

If the patient has had a neuropsychological evaluation, it would be helpful to obtain the report, as it is likely to provide valuable information about cognitive, emotional, and behavioral functioning. Again, be sure to take note of when the assessment was conducted in relation to the date of your initial visit with the patient to determine whether the findings still represent an accurate characterization of the patient’s functioning. 

Why is it helpful to have the patient’s neuropsychological report? Well, there are several reasons, all of which can impact the way you care for the patient. First, the report will describe areas of cognitive weakness, such as memory, attention, information processing speed, language, visuospatial functioning, and problem-solving. You can use this information to determine the extent to which you will need to modify your approach to caring for the patient. Additionally, the report will address areas of cognitive strength for the patient. The report will also likely include a section on emotional functioning. You can make use of these data when you consider issues such as medication management and appropriateness of referral to a psychologist or psychiatrist. Finally, the neuropsychological report will contain recommendations. A close look at this section may be very helpful in determining the needs of the patient as you conduct your initial assessment. 

Now let’s discuss when you should refer your patient for a neuropsychological evaluation. The primary reasons are:

1) If the patient has never had an evaluation and he or she is experiencing cognitive problems, as indicated by self-report, family report, or your clinical observation.

2) If the patient had an evaluation, but the findings are no longer accurate because the evaluation was performed during the acute stage after injury, and you are seeing the patient months later. In this case, you would want to refer for a re-evaluation to obtain updated data about the patient’s current level of cognitive and emotional functioning. 

When you refer a patient to a neuropsychologist for evaluation, be sure to provide your medical records on the patient to the neuropsychologist. Also, to maximize the utility of the neuropsychological report, you should be clear when communicating your referral question to the neuropsychologist. Let the neuropsychologist know the specific question or questions you want addressed. For example, a specific referral question such as, “What are my patient’s cognitive weaknesses, and how might they affect his goal of returning to work as an auto mechanic?” will yield much more fruitful information than a non-specific referral. Be sure to include all of the questions that you would like to be addressed, so that you will more likely obtain an evaluation that is practical and will assist you in the management of your patient’s care. In addition, be sure to specify the time by which you need to receive the results of the evaluation, especially if there are critical clinical decisions that will be pending receipt of the results.
---------------------------------
Module 3: Common Comorbid Emotional and Behavioral Disorders for Persons with TBI
In addition to other general medical problems your patients may have, patients with TBI may present to your office with a wide variety of behavioral sequelae. Some of the more common comorbid emotional and behavioral disorders associated with TBI include: 
· postconcussion syndrome

· depression

· post-traumatic stress disorder and generalized anxiety disorders

· anger, agitation, and aggression
· problems with behavioral regulation

· lack of deficit awareness

· sexual dysfunction
· and alcohol and substance abuse issues
In this module, a brief presentation about these disorders and information about treatment will be presented. A full presentation of this information is beyond the scope of this podcast, and additional details and references are available on our website at www.tbicommunity.org. 
Postconcussion syndrome (also known as postconcussive disorder) is a set of emotional, cognitive, and somatosensory symptoms that occur in a loose cluster following mild and sometimes moderate TBI. Symptoms include:

· headache

· dizziness

· fatigue

· irritability

· difficulty concentrating

· impairment of memory

· insomnia

· reduced tolerance for stress, emotional excitement, and alcohol

It is estimated that 80-100% of patients experience at least one PCS symptom in the first month postinjury with headache, dizziness, fatigue, and irritability being the most commonly reported symptoms. Such symptoms can also be accompanied by feelings of depression, anxiety, or fear of permanent brain damage. 

Most patients recover completely within approximately 1 to 3 months after injury, but a minority of patients (roughly 10% to 20%) do not recover well and present persistent post-concussive symptoms for much longer. 

Although secondary gain (i.e., participation in litigation or receiving insurance or other compensation due to the injury) is often a concern for patients with persisting symptoms of postconcussive syndrome after mild TBI, studies have found that a large fraction of those with persisting PCS symptoms have no such incentive and therefore, secondary gain should not be assumed automatically. 
For patients with mild initial TBI and chronic symptom presentation, a number of neurological, psychological, and environmental factors may be involved. Careful evaluation to identify contributing factors is important and referral to professionals experienced in working with patients with persisting postconcussive syndrome (such as physiatrists, neuropsychologists, and similar health professionals) to address these symptoms would be recommended. 
-------------------------------------------
Depression is the most common affective disturbance after TBI and incidence rates exceed those of community base rates. Depression after TBI is known to exacerbate TBI-related cognitive impairments including problems with memory, mental processing speed, sustained attention, and executive functions such as inhibition and concept formation. Depression also adds significantly to functional impairment and decreased quality of life for those with TBI.
The diagnosis of depression following TBI can be complicated, as the sequelae of TBI can lead to either over-diagnosis or under-diagnosis. Changes in sleep, libido, fatigue, and difficulties with concentration and/or memory could be a direct result of the brain injury itself, rather than a psychological reaction, and can lead a clinician to mistakenly diagnose the patient with clinical depression. Alternatively, although some patients may actually be depressed, impaired self-awareness as a result of the TBI may lead such patients to be unaware or actively deny the presence of depressed mood, resulting in under-diagnosis of the problem. 

The Centers for Epidemiologic Studies Depression scale (CES-D) has been found to be a good screening instrument for detecting depression following mild to moderate TBI. You may wish to consider utilizing the CES-D as a screening tool for depression in patients with a history of TBI. You can find a copy of the CES-D on our website with other supplemental materials. 

The assessment of suicidality in patients with TBI is especially critical and should be conducted regularly as part of the assessment of mood in these patients.  Persons with TBI and major depression are at increased risk for suicide relative to depressed persons without TBI. The strongest predictors of suicide attempts in patients with TBI are young age, male gender, increased feelings of hostility and aggression, and substance use. Patients with post-TBI comorbid diagnoses of mood disorder and substance abuse were at 21 times higher odds of suicide attempt than persons without TBI. 

--------------------------------------------------------

The diagnosis of post-traumatic stress disorder, or PTSD, has been a controversial issue for patients with TBI, due to concern about whether patients with no memory of circumstances surrounding a traumatic event can develop features of and meet diagnostic criteria for PTSD, since frequent re-experiencing of the event is not likely to occur. While a complete discussion is beyond the scope of this podcast, there is convincing evidence that PTSD can develop in a patient with TBI severe enough to result in a period of amnesia surrounding the traumatic event. 

While prevalence rates vary, PTSD has been diagnosed in 12-24% of patients with mild TBI and 27% of patients with severe TBI, with one study finding the rate of PTSD in patients with TBI to be approximately 5.8 times the relative risk observed in the general population.

In evaluating your patient with TBI, you will want to consider whether features of PTSD are also present, keeping in mind that there are overlapping features between this diagnosis and PCS including:

· feelings of anxiety

· disordered sleep (insomnia or hypersomnia)

· difficulty concentrating

· irritability or angry outbursts

· trouble recalling important details of the traumatic event

· diminished interest or participation in significant activities

· feelings of detachment from others 

The Posttraumatic Checklist-Civilian form (PCL-C) has been found to be a good screening instrument for detecting PTSD following mild to moderate TBI. You may wish to consider utilizing the PCL-C as a screening tool for PTSD in patients with a history of TBI. You can find a copy of the PCL-C on our website with other supplemental materials. 

Several studies have shown that post-TBI PTSD is sometimes associated with a pre-injury psychiatric history. Other factors that have been shown to be associated with PTSD include trauma severity, poor social support networks, and a high number of life stressors. Specific features of PTSD for patients with TBI include the following: 

· PTSD is more common in patients who deny a loss of consciousness

· women are overrepresented among those with TBI and PTSD

· patients with TBI are less likely to report re-experiencing phenomena

Generalized anxiety disorder (or GAD) is possibly the most common type of anxiety disorder diagnosed following TBI. GAD occurs in approximately 1.7 to 2.5% of patients with TBI at one year post-injury, but climbed as high as 24% in patients referred to a university clinic. 

Patients with TBI appear to be at an increased risk of developing GAD as suggested by the 44% prevalence rate when assessed at an average of 15 years post-injury. 

-------------------------------------------------
After TBI, people often report having a “shorter fuse” or being more easily irritated or angry. Such increased irritability has been noted for persons with all levels of injury severity. While violent behavior is relatively rare for those with TBI, it can occur. More frequently, persons feel angered more easily and may be more prone to verbal and even physical outbursts. 

During acute recovery from TBI, patients with severe TBI may exhibit agitated behavior and as much as 33% may exhibit aggression and/or agitation at six months post-injury. Follow-up studies have found that 31 to 71% of patients with severe TBI reported increased irritability, aggression, or agitated behavior over the long term. Although the most striking increases in anger, agitation, and aggression occur in patients with severe TBI, problems with irritability and short temper have been reported in patients with mild and moderate TBI. 

Pre-injury history of poor social functioning, substance abuse, and the presence of major depression have been shown to significantly correlate with aggressive behavior in patients with TBI. 

--------------------------------------------
Some individuals with TBI have problems with behavioral regulation, including impulsivity, poor initiation, inappropriate behavior, personality changes, and emotional regulation. 
· Impulsivity, or difficulty with inhibiting actions, can occur following TBI. The neural systems that help us “stop and think” before we act have been affected. 

· After TBI, some individuals may have trouble getting started with activities even though they may express interest in engaging in activities. Problems with initiation can often be misinterpreted as laziness or as noncompliance, and can be a significant source of stress and distress among family members and caregivers. However, initiation difficulties can occur as a result of damage to neural systems that are involved in activating motor sequences. 

· Some persons with TBI exhibit inappropriate or embarrassing social behaviors, such as asking casual acquaintances overly personal questions, or disclosing intimate personal information to strangers. These problems can significantly impact social integration, as well as the ability to return to work, school, or other community activities. Such problem behaviors are often very stressful for family members, and may contribute to family reluctance to take persons with these problems out into the community. 

· Personality and social skill changes following TBI are commonly reported and include impaired social perceptiveness, poor self-monitoring of behavior, verbosity and rambling verbal output, perseveration on a single topic or idea, difficulty maintaining a topic in conversation, inability to benefit from previous social experiences, and the like. 
· For some persons with TBI, regulation of emotions may be impaired. Emotions may quickly shift from one extreme to another (such as from laughing one minute to crying the next). Control of emotions may be more difficult, and the individual may cry or laugh more easily in situations that would not have resulted in such a reaction previously. In some cases, emotional reactions may not be appropriate to the context of the situation, such as laughing when someone is hurt or dies. 
-------------------------------------------------
One of the major challenges that can be faced for healthcare professionals and family members is anosognosia or impaired self-awareness. As a direct result of a TBI, some individuals have difficulty seeing themselves and their abilities or behaviors accurately. It is estimated that nearly 45% of patients with moderate to severe TBI may have significant degrees of impaired self-awareness. Problems with awareness are associated with poor compliance in treatment, longer lengths of stay in rehabilitation, increased caregiver distress, and poorer vocational outcomes.
Patients with impaired self-awareness as a direct result of TBI may be unable to notice that they are experiencing certain problems and may act as though nothing has changed since the injury, despite evidence to the contrary. This kind of unawareness is different than denial. In denial, a person may be aware at some level that a problem exists, but uses defense systems to deny the problem. With anosognosia, the individual does not realize that any problem is present or is unaware that problems can affect their ability to perform tasks like driving and working. 
A patient with impaired self-awareness may pose a challenge to the physician, as such patients may or may not fully understand the reasons for referral and may not be able to provide an accurate history regarding his/her symptoms and presenting problem. It is often found that lack of awareness is more apparent when questions about functioning are general rather than specific and that the lack of awareness is more pronounced regarding questions about nonphysical functioning (e.g., cognitive and affective areas of functioning) compared to physical functioning. Therefore, you may need to use more specific questions to elicit information you need for a clinical history and/or may need to have the assistance of a family member or close other to obtain this information.
The presentation of awareness difficulties after TBI may vary from person to person and over time after injury. Persons may or may not be able to report that they are experiencing symptoms, report how such symptoms affect functioning, recognize when such problems are occurring, or anticipate when the problem is likely to affect them in a future situation. You may observe the following in patients with poor self-awareness: 
· never seeming concerned, as if nothing is different

· insisting that they can do things just as well as before the injury, or wanting to do activities that they clearly cannot do

· adamant that they can walk when they are hemiplegic and using a wheelchair for ambulation

· complaining that the doctors and friends/family members “don’t know what they’re talking about”

· blaming other people for things the patient cannot do. For example, “I can go back to work, but the doctor won’t let me.”

· poor safety awareness such as thinking it is safe to use power tools despite problems with vision and coordination
For many patients with impaired self-awareness, improvements are noted over time. However, a post-acute brain injury rehabilitation program may be helpful in providing treatment to increase awareness. You may wish to consult a physiatrist or neuropsychologist to assist with addressing impaired awareness issues, particularly if this is posing barriers to your treatment with the patient or is contributing to caregiver/family distress.
----------------------------------------------
A comorbid issue that may present in your treatment of patients with TBI is problems with sexual functioning and/or intimacy issues. Although the primary care physician may not typically ask about sexual functioning, it would be useful to include a standard question about sexual functioning for patients with TBI, as there is ample evidence that such functioning can be compromised. This may be especially important if other contributing factors are present, such as depression or prescription medications that affect sexual functioning.

Common sexual problems include diminished libido, decreased frequency of intercourse, difficulty achieving or maintaining an erection, and difficulty reaching orgasm. Sexual problems are not limited to those with moderate to severe TBI as even mild TBI may result in significant changes in sexual functioning. 

While very much less commonly reported after TBI, individuals with brain lesions in specific areas may also experience hypersexuality and problem sexual behaviors such as exhibitionism, public or frequent masturbation, promiscuity, or sexual aggressiveness. 
-------------------------------------------------
The likelihood of confronting issues related to alcohol and substance use/abuse in patients with TBI is high. Problems with alcohol and substance use should be addressed as both pre-injury and post-injury substance use/abuse have been shown to result in poorer outcomes. 

Pre-injury drug and alcohol abuse in patients with TBI appears common; pre-injury alcohol abuse is found in half to two-thirds of patients, while pre-injury illicit drug use is found in about 30-40% of patients. A pre-injury history of alcohol abuse is related to higher mortality, greater frequency of mass lesions (e.g., hematomas), poorer neuropsychological functioning both acutely and at one year post-injury, and poorer global outcome. Furthermore, if a TBI has occurred as a result of alcohol intoxication, the patient has over a four-fold increased relative risk of sustaining a second TBI, (often alcohol related as well) making this an important area for aggressive clinical intervention.

Although pre-injury substance use has significant postinjury consequences, post-injury substance use also carries significant morbidity. This is particularly true for persons with greater TBI severity, in that alcohol and other intoxicating substances can have a greater effect on cognition and judgment than they may have previously had on the same person before injury. This is highly problematic in the person with poor insight, reasoning, and judgment who becomes even more impaired while drinking or using illicit drugs. 

Although research has found that substance use/abuse often declines in the near-term following TBI, longer-term follow-up studies have suggested that use—of alcohol in particular—increases to pre-injury levels. Although less frequently reported, it has been found that approximately 15-25% of persons with TBI who were abstinent or light drinkers before their injury subsequently become heavy drinkers afterwards. 

---------------------------------
Module 4: Modifying Clinical Practice and Suggestions Regarding Resources
Patients with TBI may experience sensory, motor, cognitive, behavioral, and emotional difficulties that can impact their ability to provide accurate history information and to comply with treatment. Impairments experienced by patients with TBI can directly impact your clinical interaction and may affect the mechanics of setting up appointments, etc. For example, a patient with memory problems may forget scheduled appointment times, may fail to remember to take medications as prescribed, and the like. A patient with slurred speech or slowed speech may have difficulty communicating his or her needs with your office staff. Communication problems can be increased when carried out by telephone. The following are some tips that may be helpful in enhancing the experience of your patients with TBI. A list of tips is provided as supplementary information on our website, and may be useful to share with your office staff.
When working with someone with a problem with learning or memory, the following strategies are recommended:

· Provide all important information in writing

· Repeat important information

· Ask the patient to repeat back important information

· Depending on the severity of the impairment, consultation with caregivers may be needed

· Patients should be encouraged to write down important information in an organized fashion, such as a planner or memory notebook

· Patients may need reminder calls the day before their appointment, and reminders to bring necessary paperwork

When working with someone with a problem with attention, the following strategies are recommended:

· Conduct the session in a quiet environment with minimal distractions

· Focus on one topic at a time

· Ask the patient to repeat back important information

· If the patient is getting off topic, provide redirection and cueing to return to the topic at hand

When working with someone with slowed speed of processing, the following strategies are recommended:

· Allow extra time for the patient to process information and to respond.

· Present information at a slower rate of speed, and focus on one issue at a time, and:
· Encourage the patient to ask others to slow down or to repeat information as needed

It may be helpful to conduct staff training for your support staff to ensure that patients are treated with courtesy and flexibility. Training should include all staff members who might interact with patients, including receptionists, administrative assistants, and others. Increasing staff knowledge about the potential difficulties of patients with TBI can prevent negative interactions from occurring. This may also enhance the experience for both your patients with TBI and staff members. Some areas of difficulty that may be encountered and tips for staff members include:

· Dysarthria: Some patients with TBI may have dysarthria or slurred speech. This can be misinterpreted as sounding like intoxication, and patients may be misperceived as being “drunk.” Increasing staff awareness about this potential problem may prevent a negative interaction from occurring. In addition, staff will need to pay very close attention to patients with slurred speech, as they may be difficult to understand. If a problem, the staff member may ask the patient to write down information. 

· Slowed speed of processing or responding: Frequently patients with TBI may take longer to respond to questions or may take longer to get their ideas out. Encourage staff to be patient and wait for the patient to complete their statement. Bypassing the patient by speaking only with a family member can be upsetting to the person with TBI. If clarification is needed, staff can either ask the patient or the family member to clarify.

· Memory problems: Patients with TBI are likely to have difficulty remembering things like appointments. To facilitate patient attendance, encourage your staff to do the following:

· Provide the appointment date and time in writing.

· Call the patient with a reminder the day before the appointment.

· Consider calling the patient on the day of the appointment with a reminder.

· Provide additional instructions needed for the appointment in writing.

These are but a few of the issues that may result in staff/patient misunderstandings. Take the time to let staff members know if there are any modifications that you would recommend in the way that they interact with specific patients to facilitate a good clinical experience. Encourage your staff to use courtesy with all patients, and to come to you if they are having any particular challenge in interacting with a specific patient.
Your patients with TBI will likely benefit from referral to specialized healthcare providers and/or TBI-related resources. You will find that many patients are unaware that these healthcare providers and resources exist. In addition to neurologists and psychiatrists, there are a number of other healthcare providers to whom you may consider referring your patients with TBI. Now we will cover the most common healthcare providers and resources you should consider as potential referrals:

· Physiatrists are physicians who specialize in the rehabilitation of neurological conditions including TBI, stroke, and spinal cord injury. They also treat musculoskeletal injuries, pain syndromes, and sports injuries. Other medical specialists who may be helpful to your patients include behavioral neurologists, neurologists identified as neurorehabilitation specialists, and neuropsychiatrists.
· Neuropsychologists are clinical psychologists with advanced training in brain-behavior relationships. They specialize in the assessment of cognitive functioning. Neuropsychologists often evaluate patients with neurological disorders, including TBI, stroke, and dementia. Neuropsychological evaluations include specification of the patient’s cognitive strengths and weaknesses, along with recommendations for intervention strategies and referrals.  

· Speech language pathologists specialize in the assessment, diagnosis, and treatment of language and cognitive communication disorders. They also evaluate and treat swallowing problems.
· Occupational therapists work with patients to maximize performance of activities of daily living.
· Physical therapists work with patients to improve their ability to move and function within their environment, and to restore and maintain fitness and health.
· Clinical and counseling psychologists provide psychotherapy to patients with TBI and to their family members. 
· Rehabilitation counselors specialize in working with patients with disabilities. They provide personal and vocational counseling, and also coordinate vocational training and job placement services for patients with disabilities. 
There are also state and nationally run resources that will likely be helpful to your patients with TBI. We will cover three major resources here. First is the Brain Injury Association of America, which is the leading national organization serving and advocating for individuals and families affected by TBI. It has a network of more than 40 chartered state affiliates, as well as hundreds of local chapters and support groups across the country. The objectives of the Brain Injury Association of America are to provide information, education, and support to assist the 5.3 million Americans currently living with TBI and their families. Another important resource is the North American Brain Injury Society, which is composed of professionals who are involved in the care of individuals with brain injury. The main focus is to work toward the translation of brain injury research into clinical practice through the provision of educational programs and scientific updates. The third major resource we will cover here is vocational rehabilitation services, which are provided by state agencies. Vocational rehabilitation funding assists patients in searching for employment and obtaining job training, and may also help provide support for other services that facilitate patients’ return to work, such as psychotherapy, medical treatments, and rehabilitation services. 

Please note that a comprehensive list of resources, including those just discussed can be found on the website. 
This concludes the podcast, “Assisting Patients with Traumatic Brain Injury: A Brief Guide for Primary Care Physicians.”

