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Summary

The Veterans Benefits Administration (VBA) provides disability compensation to
veterans with a service-connected injury. Disability compensation is “a tax-free monetary benefit
paid to veterans with disabilities that are the result of a disease or injury incurred or aggravated
during active military service.”
To receive disability compensation from the Department of Veterans Affairs (VA), a
veteran must submit a claim or have a claim submitted on his or her behalf. A disability
percentage is then assigned in a process summarized below:
1. The veteran or veterans service organization acting as the veteran’s proxy submits a
claim to VBA.
2. VBA receives the claim. If all necessary information is provided, the claim will be
processed. In most cases, the medical information submitted is not “adequate for
rating purposes,” and VBA orders a compensation and pension (C&P) exam from a
C&P examiner, who can be a Veterans Health Administration (VHA) clinician or a
VBA-contracted clinician.
3. The C&P examiner notes the diagnosis and evaluates the degree of impairment,
functional limitation, and disability. The examiner records information using a
Disability Benefits Questionnaire (DBQ).
4. DBQ results are submitted to VBA via the compensation and pension record
interchange. At VBA, a veterans service representative may determine that there is
enough evidence to make a rating or request more information. If there is enough
evidence, a ratings veterans’ service representative makes a disability rating decision
by comparing DBQ results and other evidence to criteria in the Veterans Affairs
Schedule for Rating Disabilities (VASRD).
5. The veteran begins receiving disability benefits.
6. The veteran may appeal to have his case reviewed by the Board on Veterans Appeals
if he does not agree with the rating decision. The appeals process re-reviews the case.
A committee was formed in response to Public Law 114-315 passed on December 16,
2016, which required that the VA contract with the National Academies to provide an
independent review of the process by which the VA assesses impairments resulting from
traumatic brain injury (TBI) for purposes of awarding disability compensation. The committee’s
statement of task is described in the next section.

1
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TRAUMATIC BRAIN INJURY IN VETERANS
STATEMENT OF TASK

The committee will review the process by which impairments that result from TBI are
assessed for purposes of awarding disability compensation. The specific tasks are noted in Box
S-1.
BOX S-1
Statement of Task
The National Academies of Sciences, Engineering, and Medicine will convene a committee to
make:
(A) A determination of the adequacy of the tools and protocols used by the Department of
Veterans Affairs to provide examinations; and
(B) A determination of which credentials are necessary for health care specialists and
providers to perform such portions of such examinations that relate to an assessment of
all disabling effects.
Additionally, the committee shall include in its final report:
(1) Findings with respect to the comprehensive review noted in (A) and (B) above; and
(2) Recommendations for legislative or administrative action for improving the adjudication of
veterans’ claims seeking entitlement to compensation for all impairments arising from a
traumatic brain injury

APPROACH TO THE TASK
A committee of experts in emergency medicine, neurology, neurosurgery, psychiatry,
psychology, physical medicine and rehabilitation, and epidemiology and biostatistics was
convened to address the statement of task. Given the task, the committee found it necessary to
review the scientific literature on TBI, gain an understanding of each step of the adjudication
process for residuals of TBI1 (from submission of claims through appeals), and learn what
measures the VA has already taken to ensure the quality of its process. In this publication the
committee provides recommendations to the VA related to the health care specialists who
diagnose TBI, the adequacy of the tools used by the VA to provide clinical examinations and
disability ratings for TBI residuals (the DBQ and the VASRD), and the overall adjudication
process.

1
Residuals of TBI include three main areas of dysfunction that might result from sustaining a TBI. These might
have profound effects on functioning, including cognitive, emotional/behavioral, and physical. “Residual” is a term
used by the VA in its VASRD (Veterans Affairs Schedule for Rating Disabilities) and DBQ (Disability Benefits
Questionnaire), but the scientific community uses the term “sequela” to indicate outcomes resulting from a TBI.
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HEALTH CARE PROFESSIONALS TRAINED TO DIAGNOSE
TRAUMATIC BRAIN INJURY

The committee reviewed the scientific literature on the natural history of TBI and how it
is diagnosed in military personnel, veterans, and civilians in order to comment on the credentials
and training necessary for health care specialists to diagnose TBI. Given the complexities in
diagnosing TBI and the time that might have elapsed since the original injury, the diagnostician
needs to have experience with TBI and be trained in and familiar with the state of the science for
making a determination of brain injury and its severity. In addition, there is enough ongoing
research and new theoretical views on the trajectory of recovery after TBI that new
developments are likely forthcoming that would assist providers who have training and
experience with TBI to accurately diagnose TBI.
Currently the VA requires one of four specialists to diagnose TBI: a neurologist,
neurosurgeon, physiatrist, or psychiatrist. The committee found that in addition to those four
specialties, there are many specialties and subspecialties involved in making the diagnosis of a
brain injury, particularly if the diagnosis occurs months to years following the injury. Clinical
psychology and clinical neuropsychology, for example, are disciplines where specialized training
in assessment of TBI consequences is common and documentable. Even if the sole determination
is not made by one of those professionals, it is difficult to see how adequate information about
cognitive consequences of TBI could be collected without a formal assessment.
Given today’s increased awareness of TBI, more medical specialties now include training
in TBI within their curriculum and have continued updates concerning the current state of the
science. Additionally, there are at least 18 Accreditation Council for Graduate Medical
Education (ACGME) accredited brain injury programs to train physicians of many specialties to
assist in the diagnosis, treatment, and rehabilitation of individuals diagnosed with brain injury.
Thus, the VA should allow health care professionals, including non-physicians, with additional
training and experience in brain injury, to make the TBI diagnoses. The committee believes that
it is the training and experience, not necessarily the medical specialty that renders a health care
specialist capable of an accurate diagnosis.
The committee recommends that the Department of Veterans Affairs allow health
care professionals who have specific traumatic brain injury (TBI) training and
experience, in addition to the current required specialists, to make a TBI
diagnosis. Furthermore, the committee recommends pertinent and ongoing clinical
training that is up to date with the state of current knowledge regarding TBI.
THE DISABILITY BENEFITS QUESTIONNAIRE AND THE VA SCHEDULE FOR
RATING DISABILITIES FOR RESIDUALS OF TRAUMATIC BRAIN INJURY
As previously noted, after the claim is filed with VBA, if the VBA employee determines
additional medical evidence is needed, a C&P examination is completed by a VHA clinician or a
VBA-contracted clinician to provide medical information to VBA to help determine the presence
and degree of medical impairment incurred by the veteran. The C&P exam should note the
diagnosis and the medical nature of the condition and record all requested measurements and test
results in a DBQ. As its name suggests, a DBQ is a questionnaire and therefore provides limited
information that is relevant only to making the rating. The DBQs do not document all C&P
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examination findings. They provide medical information that is directly relevant to the VASRD,
a federal regulation that lists criteria that provide the majority of the medical evidence that VBA
rating specialists need as they process the claim. There are more than 70 DBQs for various
medical conditions, including one for the residuals of TBI. The criteria in the DBQ for the
residuals of TBI mirror those in the section of the VASRD used for rating the residuals of TBI,
as the DBQ was developed to aid the non-clinician VBA rating specialist in determining the
disability rating.
The committee reviewed the criteria in the DBQ and VASRD in response to the VA’s
request for them to determine the adequacy of the tools used in providing examinations.
The DBQ and the VASRD provide a list of common residuals of TBI that are used to rate
the level of disability associated with TBI. For the most part, the identified residuals accurately
reflect problems that are most likely to disrupt quality of life following TBI. However, some of
the characteristics of the criteria used to rate severity of disability (e.g., the frequency at which
the problem is observed) do not fully capture the residual’s potential impact. Furthermore, they
fail to take into account some basic medical knowledge concerning how residuals of TBI might
manifest and affect disability.
The committee recommends that the Department of Veterans Affairs convene
experts from both Veterans Health Administration and Veterans Benefits
Administration, including clinicians who diagnose and assess residuals of
traumatic brain injury, to regularly update the Veterans Affairs Schedule for
Rating Disabilities and the Disability Benefits Questionnaires for residuals of TBI
to better reflect the current state of medical knowledge.
In the committee’s review of the residuals of TBI DBQ, it found that there are important
residuals that were not included. In particular, three important residuals of TBI are not
adequately covered by any of the existing DBQs: insomnia, vestibular dysfunction, and nearvision dysfunction (near point accommodative and convergence insufficiency).
Isolated questions related to insomnia and sleep disruption can be found on four DBQs
(mental disorders, chronic fatigue syndrome, PTSD, and sleep apnea), but no single DBQ
combines them all in a way that captures the full extent of disability associated with post-TBI
sleep disruption. Sleep disruption occurs commonly after TBI, contributing to fatigue, cognitive
dysfunction, and disrupted mood.
Isolated questions and physical exam elements related to vestibular dysfunction can be
found on two DBQs (cranial nerves diseases and ear conditions), but no single DBQ combines
them in a way that captures the full extent of disability associated with post-TBI vestibular
dysfunction. This dysfunction is typically a mix of both peripheral (ear and vestibulocochlear
nerves) and central (vestibulo-spinal and vestibulo-ocular) vestibular structure disruption.
Vestibular dysfunction occurs commonly after TBI, producing symptoms related to (1) altered
postural stability (imbalance and abnormal gait); (2) altered oculomotor function (reduced
dynamic visual acuity, dizziness with head movement, dizziness with movement of objects in
visual field); and (3) reduced concentration or “fogginess” when in motion. Vestibular
dysfunction may also contribute to altered mood, particularly anxiety.
Although the eye conditions DBQ provides questions related to diplopia, no existing
DBQ includes questions or physical exam elements intended to capture the full extent of
disability associated with near-point accommodative and convergence insufficiency. These near
vision problems occur commonly after TBI, and can result in not only diplopia but also blurred
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vision, headache, nausea, and an inability to maintain focus while reading and doing other closerange visual activities.
The committee recommends that the Department of Veterans Affairs add
insomnia, vestibular dysfunction, and near-vision dysfunction to the Disability
Benefits Questionnaires for residuals of traumatic brain injury.
QUALITY OF THE ADJUDICATION PROCESS
In the committee’s discussions with VBA officials, VBA placed great emphasis on the
consistency of the rating process, rather than on the outcome of the disability determinations.
Consistency of process was presented as an end in and of itself, rather than as a way of ensuring
the reliability and validity of the assessments, i.e., the characteristics of the process needed to
ensure that the veteran had been given an accurate disability rating. VBA has taken great pains to
train its raters so that they might accurately and reliably rate a disability; however, the emphasis
on consistency of process does not actually ensure the reliability or the validity of the rating.
Furthermore, and just as important, a lack of consistency in process does not necessarily mean
there is a lack of reliability or validity. It is plausible that those factors are related to assessment
performance, but it is not guaranteed to be true.
The committee discussed several major domains of quality and how they are related to
the adjudication process for veteran disability claims, including reliability and validity. A process
with high reliability is one in which repeated evaluations of the same service member would
result in the same disability rating. An adjudication process with high validity would be one in
which the disability rating reflects the true degree of service-connected disability. A high-quality
adjudication process would ideally excel in both of these quality domains, while also being
transparent, timely, and credible and minimizing burden to the veteran. To ensure and maintain
high quality, systems need to measure both process and outcome quality, incorporate feedback,
correct themselves, and measure outcomes after such a correction.
The committee’s review of the VA’s quality assurance measures found that the VA’s
quality measures focus on consistency in the disability rating step of the process. One example of
a VA quality measure that focuses on consistency of process but with unclear effect on reliability
or validity is the measurement of the fraction of diagnoses of TBI that are made by a physician
board-certified in one of four specialties: neurology, neurosurgery, physical medicine and
rehabilitation, or psychiatry. While the committee appreciates that an understanding of the
pathophysiology of TBI and of the proximal and distal signs and symptoms associated with this
diagnosis is necessary for an accurate diagnosis, there need not be an inordinate amount of
emphasis placed on the specialty of the examiner or on adherence to this policy if there is no
evidence that this will lead to more accurate evaluations of disability.
The transparency of the adjudication process is another key quality characteristic.
Transparency should be considered from the points of view of both the individual veteran and
the system. Transparency from the point of view of the individual veteran would include, for
example, access to the details of his or her individual application (e.g., the results of the
examination as documented on the DBQ, details regarding additional materials that have been
requested by VBA). Transparency from a system-wide point of view would include easy access
to and widespread distribution of data on the system performance, including performance with
respect to both process quality measures (e.g., timeliness of and access to VHA examinations,
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percent of examinations conducted by contracted examiners) and outcome quality measures (e.g.,
the consistency of outcomes across geographic regions, the accuracy of disability determinations
evaluated using standardized patients, the inter-rater reliability of determinations as assessed
through independent examinations and ratings of random cases). The committee found that
transparency was inadequately appreciated as a goal by both VHA and VBA personnel.
The committee recommends that Veterans Health Administration (VHA) and
Veterans Benefits Administration take specific actions to increase transparency at
both individual and system-wide levels, including but not limited to providing full
access to veterans of the details of their examinations and ratings and providing
public access to detailed system-wide data, with separation by geographic location
and examination type (e.g., VHA versus contracting examiner), on the outcomes of
evaluations and outcome quality.
Careful consideration should be given to the methods that the VA uses to evaluate the
processes of diagnosis and disability assessment, including not only the disability rating step, but
also the diagnosis of TBI, the determination of service connection, and the detection and
characterization of the sequelae of TBI (e.g., as documented in the DBQ). The overall goal of the
evaluation is to ensure that the approaches taken by the examiner result in an evaluation that
accurately capture the effects of TBI on disability in veterans.
The committee recommends that the Department of Veterans Affairs institute
processes and programs to measure the reliability and validity of the adjudication
process, identify opportunities for improvement in the quality of outcomes, and
implement modifications of the adjudication process as needed to optimize the
quality of both the adjudication process and the reliability and validity of the
outcomes.
Four specific recommendations for the initial steps to be taken are (1) instituting a
program of standard patients to directly measure the reliability and validity of the examination
and rating processes for such patients; (2) the use of experienced, second-level reviewers to
conduct fully independent evaluations to evaluate the criterion validity of actual veterans’
evaluations; (3) creating a system by which veterans may rate the quality of their own
evaluations; and (4) the systematic and transparent collection and comparison of disability
outcome data across geographic regions.
The implementation of these final two recommendations will represent a fundamental
enhancement in the methods used by the VA to ensure the quality of disability evaluations for
TBI. Shifting from a focus on the consistency of the process (e.g., for the rating step in disability
determination) and on practitioner qualifications to a focus on the accuracy of the outcome of the
evaluation is intended and expected to identify steps or components in the disability evaluation
process that warrant improvement. In fact, the identification of such opportunities for
improvement will be a key indicator of the success and positive impact of these
recommendations in improving the system, rather than a criticism of the current system or the
personnel who work within it. Furthermore, by adopting an explicit learning structure in which
the reliability and validity of disability determinations are directly assessed, the VA will be able
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to devote its resources to those modifications and enhancements of the disability evaluation
system that will have the greatest impact in improving the service provided to injured veterans.
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1
Introduction

This introductory chapter provides an overview of traumatic brain injury (TBI), including
how it is defined and its incidence and prevalence. The chapter then reviews the organization of
the Department of Veterans Affairs (VA) and offers a brief history of the VA’s compensation
and pension (C&P) program. The chapter introduces the reader to the VA’s disability
compensation and disability claims process, including the C&P exam. The chapter provides the
study’s Statement of Task, as described in Congressional legislation (see Appendix A), which
led to the VA’s request for the study. Finally, the chapter presents the committee’s approach to
the task and the organization of the overall report. The committee relied on the VA’s Office of
Inspector General’s Report No. 15-01580-108, published February 27, 2018, for background
information.1
TRAUMATIC BRAIN INJURY
Traumatic brain injury is defined as an insult to the brain from an external force that leads
to temporary or permanent impairment of cognitive, physical, or psychosocial function. TBI is a
form of acquired brain injury, and it may be open (penetrating) or closed (non-penetrating) and
can be categorized as mild, moderate, or severe, depending on the clinical presentation
(Gennarelli and Graham, 2005). Numerous organizations have defined TBI, and a compilation of
those definitions can be found in Appendix B; additionally, Chapter 2 provides detailed
information about TBI.
TBI IN THE U.S. POPULATION
TBI is a serious public health problem in the United States, in both civilian and military
populations. Each year traumatic brain injuries contribute to a substantial number of deaths and
cases of permanent disability (CDC, 2017). While not all blows or jolts to the head result in a
TBI, many do. The Centers for Disease Control and Prevention (CDC) estimates that in 2013,
2.8 million Americans were diagnosed with TBI. Among civilians, TBIs accounted for
approximately 2.5 million emergency department (ED) visits, 282,000 hospitalizations, and
1

Healthcare Inspection Review of Montana Board of Psychologists Complaint and Assessment of VA Protocols for
Traumatic Brain Injury Compensation and Pension Examinations (2018).

9
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56,000 deaths in 2013. The majority of these civilian incidents were due to falls (47 percent) or
being struck by or against an object (15 percent). From 2007 to 2013, motor vehicle–related
TBIs have decreased, but TBIs due to falls in older adults have increased. In 2013, 2.2 percent of
all civilian deaths in the United States were attributed to TBI (CDC, 2017).
CDC has been the source of the frequently cited estimates in the United States for the
prevalence of disability in civilians due to TBI (Selassie et al., 2008; Thurman et al., 1999;
Zaloshnja et al., 2008). The estimates are based on 1-year outcomes following acute
hospitalization in single states, to which assumptions about mortality were applied. Using data
from Colorado, Thurman and colleagues (1999) estimated that in 1996, 2.0 percent of the U.S.
population experienced disability due to TBI. Extrapolating from data from South Carolina,
Zaloshnja and colleagues (2008) estimated that 1.1 percent of the U.S. population, or 3.2 million
people, had long-term disability associated with TBI. The primary difference in the two
estimates is the application of more pessimistic mortality assumptions to the 2008 data. The
authors identified multiple limitations, including that their estimates relied solely on hospitalized
patients, thus excluding disability that might arise from injuries that did not result in
hospitalization.
The prevalence of disability estimated from general population surveys would circumvent
the limitation of using hospitalization data, but only one such survey has been conducted to date.
Using the French National Disability and Health Survey, Jourdan and colleagues (2018)
estimated the prevalence of disability due to TBI to be 0.7 percent, which is lower than follow-up
data in single American states. The authors noted that their estimate is likely to be conservative,
and suggested that the fact that their estimate is lower than CDC estimates (2003) might, in part,
be due to the lower incidence of medically treated TBI in Europe. The French National Disability
and Health Survey relied on respondents to identify their current disability arising from TBI. For
impairments that are immediate and persistent following injury, such self-identification could be
reliable. However, the disabling effects of an injury that emerged some time after the injury
occurred could be attributed to other causes.
There is growing recognition that even mild TBIs in childhood might introduce a risk for
disability in later life (CDC, 2003; Corrigan and Hammond, 2013; Masel and DeWitt, 2010).
TBI is a well-established risk factor for dementia generally (Barnes et al., 2018; Fann et al.,
2018) as well as for Parkinson’s disease (Gardner et al., 2018; IOM, 2009), and there is emerging
evidence that a lifetime history of TBI might affect cognition and mobility in independently
living older adults without dementia (Gardner et al., 2017; Peltz et al., 2017). Repeated blows to
the head have been implicated in later, degenerative disease processes, specifically chronic
traumatic encephalopathy (Aldag et al., 2017; Asken et al., 2017; Iacono et al., 2017; Johnson et
al., 2017; Vile and Atkinson, 2017; Wilson et al., 2017). Whiteneck and colleagues (2016)
analyzed survey data on the co-occurrence of disability and TBI regardless of the need for
hospitalization and concluded that the prevalence of disability due to TBI could easily be triple
that based on hospitalizations only. Yi and colleagues (2017) found that adults with a history of
TBI and loss of consciousness had an increased risk of current, self-reported disability.
A complete assessment of disability due to TBI would account for non-hospital-treated
injuries as well as the later development of future consequences. CDC (2015) noted that national
TBI-related disability is based on extrapolations of one-time state-level estimates of lifetime
TBI-related disability (Selassie et al., 2008; Zaloshnja et al., 2008). CDC concluded there is a
need to improve TBI surveillance of both incidence and prevalence by capturing TBIs treated in
non-hospital settings or not receiving medical care, among other types of monitoring (CDC,
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2015). Despite difficulties in obtaining the information, quantifying lifetime histories of TBI,
including timing and severity, may be crucial to understanding the full public health burden.
TBI IN THE MILITARY
TBIs have been an increasing cause of casualty and disability in the military since the
conflicts in Iraq and Afghanistan began, and TBI has become known as the signature injury for
those veterans. A 2017 Department of Defense and Veterans Brain Injury Center (DVBIC) report
estimates that 22 percent of all combat casualties from Iraq and Afghanistan are due to TBIs
(VA, 2017). A 2019 DVBIC report estimates that more than 375,000 incidents of TBI were
incurred in the military between the years of 2000 and 2018 (see Figure 1-1), primarily outside
of combat, such as training accidents, motor vehicle collisions, and sport-related incidents
(DVBIC, 2010). A minority of injuries are incurred in combat, with mechanisms including
penetrating and blast-induced TBIs. The principal source of blast injuries is one or more
encounters with a blast wave produced by a detonated improvised explosive device as well as
large ammunitions and some firearms, while penetrating TBIs may be due to gunshot wounds as
well as shrapnel associated with blasts. Consistent with rates observed in civilian populations,
approximately 80 percent of TBIs in the military are mild in severity (see Figure 1-1).

FIGURE 1-1 TBIs in the military by severity.
SOURCE: DVBIC, 2019.
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TRAUMATIC BRAIN INJURY IN VETERANS
OVERVIEW OF THE ORGANIZATION OF THE
DEPARTMENT OF VETERANS AFFAIRS

The VA is divided into the Veterans Health Administration (VHA), the Veterans Benefits
Administration (VBA), and the National Cemetery Administration. VHA provides health
services to qualified veterans and, related to the committee’s task, arranges medical exams for
veterans who are filing for disability compensation. VBA focuses on disability and is distinct
from VHA. It provides numerous types of services and benefits to service members, veterans,
and their families. In particular, VBA oversees the delivery of disability compensation, which is
a tax-free monetary benefit paid to veterans with disabilities that are the result of disease or
injury incurred or aggravated during active military service (VA, 2018a).
Disability compensation is based on the severity of the service-connected medical
condition and can range from 0 to 100 percent disability depending on the severity of the
disabling condition (see Table 1-1). The VA regards disability as an intersection of service
connection, diagnosis, and function. The VA awards disability compensation to people who
sustain injuries from military service, regardless of their ability to work (VA Law, 2018).
The VA is the second largest federal department after the Department of Defense. The
proposed fiscal year (FY) 2019 budget for the VA is $198.6 billion. The proposed budget
represents an increase of $12.1 billion over 2018. The budget included $88.9 billion in
discretionary funding for VA medical care, including medical collections,2 which is $6.8 billion
(8.3 percent) above the FY 2018 budget. The budget also includes $109.7 billion in mandatory
funding for benefit programs, $5.3 billion (5.1 percent) above FY 2018 (VA, 2018b). The 2019
request also will support 366,358 full-time equivalent (FTE) employees3 (see Table 1-2). The
2020 advance appropriations request includes $79.1 billion in discretionary funding for medical
care, including collections (see footnote 2), and $121.3 billion in mandatory funding for veterans
benefits programs (compensation and pensions, readjustment benefits, and veterans insurance
and indemnities accounts).
BRIEF HISTORY OF THE DEPARTMENT OF VETERANS AFFAIRS
COMPENSATION SYSTEM4
The beginnings of the U.S. disability compensation system can be traced back to 1636,
when the Pilgrims of Plymouth Colony were at war with the Pequot Indians. The Pilgrims passed
a law stating that disabled soldiers would be supported by the colony. Later, the Continental
Congress of 1776 encouraged enlistments during the Revolutionary War by providing pensions
to disabled soldiers. In 1811 the federal government authorized the first domiciliary and medical
facility for veterans. Also in the 19th century, assistance programs for veterans were expanded to
include benefits and pensions not only for veterans, but also for their widows and dependents.

2
Medical collections include the assessment of fees, referred to as co-payments, from certain veterans who receive
inpatient or outpatient health care, medications, or extended care services. Such debts are subject to interest, late
payment charges, and referral for collection purposes.
3
The 2019 VA budget request includes 324,701 FTEs for VHA and 23,692 FTEs for VBA.
4
The text in this section has been excerpted from VA History in Brief (VA, 2018e).
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TABLE 1-1 Disability Compensation Rate Table for 2018 (in Dollars) per Month
Disability Percent
Veteran Alone

10%
136.24

Copyright National Academy of Sciences. All rights reserved.

20%
30%
269.30 417.15

40%
600.90

50%
855.41

60%
1,083.52

70%
1,365.48

80%
1,587.25

90%
1,783.68

100%
2,973.86

Veteran & Spouse

466.15

666.90

937.41

1,182.52

1,481.48

1,719.25

1,932.68

3,139.67

Veteran, Spouse, & 1
Child

503.15

714.90

998.41

1,255.52

1,566.48

1,816.25

2,041.68

3,261.10

Veteran & 1 Child
Additional Children

450.15
24.00

644.90
32.00

910.41
41.00

1,149.52
49.00

1,442.48
57.00

1,675.25
65.00

1,882.68
74.00

3,084.75
82.38

Additional Schoolchild

79.00

106.00

133.00

159.00

186.00

212.00

239.00

266.13

A&A for Spouse

46.00

61.00

76.00

91.00

106.00

122.00

137.00

152.06

NOTES: A&A = aid and attendance, which provides increased monthly pension if a veteran requires the aid of another person to perform
personal functions. If veteran has a spouse who requires A&A, add “A&A for spouse” to the amount of dependency and rate code above.
SOURCE: Veterans Aid Benefit, 2018.
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TABLE 1-2 VA FTE Employees by Administration and Office
2017 Actual
313,512
22,408
1,847

2018 Request
318,944
22,812
1,923

2019 Request
324,701
23,692
1,941

VHA
VBA
National Cemetery
Administration
Office of Information
Technology
General Administration
Board of Veterans’ Appeals

7,241

7,889

8,138

2,524
840

2,937
1,105

3,035
1,025

Office of the Inspector General

745

855

827

Supply Funds
Franchise Funds
Total VA

1,145
1,314
351,576

1,150
1,750
359,365

1,150
1,849
366,358

SOURCE: VA, 2018c.

Following the Civil War, many state veterans’ homes were established, and indigent and
disabled veterans of the Civil War, Indian Wars, Spanish-American War, and Mexican Border
period, as well as discharged members of the Armed Forces, received care at those homes. In
1917 Congress established a new system of veterans’ benefits, including programs for disability
compensation, insurance for service personnel and veterans, and vocational rehabilitation for the
disabled.
In 1924 veterans’ benefits were liberalized to cover disabilities that were not servicerelated. In 1928 admission to the national homes was extended to women and National Guard
and militia veterans. On July 21, 1930, President Herbert Hoover signed Executive Order 5398
and elevated the Veterans Bureau to a federal administration—creating the Veterans
Administration. At that time the National Homes and Pension Bureau also joined the VA. The
three component agencies became bureaus within the Veterans Administration. Brig. Gen. Frank
T. Hines, who had directed the Veterans Bureau for 7 years, was named the first Administrator
of Veterans Affairs. Following World War II there was a vast increase in the veteran population,
and Congress endorsed large numbers of new benefits for war veterans, the most significant of
which was the World War II GI Bill, signed into law on June 22, 1944.
In 1945 the VA Schedule for Rating Disabilities (VASRD) underwent its last major
revision in an effort to address World War II veterans’ organ system injuries and illnesses. In a
significant change, the revised VASRD allowed the VA to reevaluate a veteran and change the
veterans’ disability rating. The revised 1945 version of the VASRD forms the foundation of the
VA Schedule for Rating Disabilities that is in effect today. The VASRD will be discussed later
in the chapter (and in more detail in Chapter 3).
The current VASRD assigns a percentage of disability, called a rating, based primarily
on the severity of the veteran’s medical impairment or diagnosis. As noted above, the assigned
percentages are in increments of 10 on a scale of 0 to 100. When the disability is judged serviceconnected and a compensable evaluation (at least 10 percent) is assigned, the veteran is entitled
to receive monthly monetary benefits (see Table 1-1 for the range in monthly benefits).
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More recently the VA amended its adjudication regulations to provide additional
compensation benefits for veterans with residuals of traumatic brain injury.5 The final rule
incorporates a benefit authorized by the Veterans’ Benefits Act of 2010. That act authorizes
special monthly compensation for veterans with TBI who are in need of aid and attendance and,
in the absence of such aid and attendance, require hospitalization, nursing home care, or other
residential institutional care. (Note: This final rule related to special compensation for TBI was
effective on June 7, 2018. The provisions of this final rule apply to all applications for benefits
received by the VA on or after October 1, 2011, or that were pending before VA, the U.S. Court
of Appeals for Veterans Claims, or the U.S. Court of Appeals for the Federal Circuit on October
1, 20116). See Appendix C for a timeline of the VA’s disability and veterans’ compensation
policy.
Disability compensation often reflects the social, political, and economic values of the
time. The legislators who create the policies on which disability compensation are based are
often influenced by stakeholders, their constituents, and by the state of the relevant science and
law at the time of their enactment.
DISABILITY COMPENSATION AND THE DISABILITY CLAIMS PROCESS
VBA provides different types of compensation to veterans, including disability
compensation, health care, housing, and insurance benefits (VA, 2018d). Disability
compensation is provided to service members or veterans with a service-connected injury.
Disability compensation is
a tax free monetary benefit paid to veterans with disabilities that are the result of a
disease or injury incurred or aggravated during active military service.
Compensation might also be paid for post-service disabilities that are considered
related or secondary to disabilities occurring in service and for disabilities
presumed to be related to circumstances of military service, even though they
might arise after service. (VA, 2018d)
To receive the VA disability, a veteran must submit a claim or have a claim submitted on
his or her behalf. If a service member is separating from the military because of a medical
condition, then the VA disability process begins automatically as part of the Integrated Disability
Evaluation System. A disability percentage is assigned in a process that is detailed in Chapter 3
of this report and summarized in Box 1-1.
According to the VA, the factors affecting the length of time it takes to process a claim
include the type of claim filed, the number and complexity of the claimed conditions (for
example, comorbidities), and the availability of evidence to support the claim. If the veteran does
not agree with the decision, there is an appeals process. The benefits and appeals procedures will
be discussed in detail in Chapter 3.
The process for determining eligibility for disability benefits resulting from a TBI
involves several steps, the first of which is a TBI diagnosis. If the TBI diagnosis had occurred
5

Residuals of TBI include three main areas of dysfunction that might result from sustaining a TBI. These might
have profound effects on functioning, including cognitive, emotional/behavioral, and physical. “Residual” is a term
used by the VA in its VASRD and DBQ (Disability Benefits Questionnaire), but the scientific community uses the
term “sequela” to indicate outcomes resulting from a TBI.
6
Federal Register, Vol. 83, No. 89 (Tuesday, May 8, 2018), Rules and Regulations 20735 FR.
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during military service by Department of Defense personnel, then VBA’s policy is to accept that
diagnosis. If, however, a veteran does not have a TBI diagnosis, then the VA requires that the
diagnosis be made by a neurologist, neurosurgeon, physiatrist, or psychiatrist prior to the
completion of the disability evaluation (see Chapter 2 for a further discussion about the expertise
necessary for diagnosing TBI).
For veterans with a previous TBI diagnosis, the C&P examination is performed to
evaluate the current state of any residuals resulting from the TBI. The exam can be made by any
compensation-and-pension clinician certified through a program established by the Office of
Disability and Medical Assessment, regardless of specialty.7 The examination might also be
completed by one of the required specialists who performed the first part of the examination (i.e.,
provided the TBI diagnosis). VBA might send the veteran for a TBI disability examination to an
outside contractor (generally to one of the four specialists required for a diagnosis), or VBA staff
might send an examination request to VHA or have its contractors perform the exam; the VBA
employee processes the application generally based on which path might be fastest.
BOX 1-1
Disability Determination Process Summary
Step 1 The veteran or veterans service organization acting as the veteran’s proxy submits a
claim to VBA.
Step 2 VBA receives the claim. If all necessary information is provided, the claim will be
processed. In most cases, medical information submitted is not “adequate for rating
purposes,” and VBA orders a compensation and pension (C&P) exam from a VHA clinician
or a VBA-contracted clinician.
Step 3 The C&P examiner notes a diagnosis and evaluates degree of impairment, functional
limitation, and disability. The examiner records information using a Disability Benefits
Questionnaire (DBQ). The diagnosis of TBI must be made by a psychiatrist, physiatrist,
neurologist, or neurosurgeon, but residuals of TBI may be evaluated by any clinician
certified by the Office of Disability and Medical Assessment to complete C&P exams.
Step 4 The C&P examiner submits the DBQ results to VBA via the compensation and
pension record interchange. At VBA, a veterans service representative may determine there
is enough evidence to make a rating, or request more information. If there is enough
evidence, a ratings veterans’ service representative makes a percentage disability rating
decision by comparing DBQ results and other evidence to criteria in the Veterans Affairs
Schedule for Rating Disabilities.
Step 5 The veteran begins receiving disability benefits.
Step 6 The veteran may appeal to have his case reviewed by the Board on Veterans
Appeals if he or she does not agree with the rating decision. The appeals process rereviews the case.

7

The certification process includes completion of a TBI training module, which is a 1-hour course.
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After a claim is filed with VBA, if the VBA employee determines there needs to be
additional medical evidence,8 a C&P exam is completed by a VHA clinician or VBA-contracted
clinician to provide medical information to VBA to help determine the presence and degree of
medical impairment incurred by the veteran. The C&P exam should note the diagnosis and the
medical nature of the condition, and record all requested measurements and test results in a
Disability Benefits Questionnaire (DBQ). It should be noted that, as the title suggests, the DBQs
are questionnaires and therefore provide limited information that is relevant only to making the
rating. The DBQs do not document all C&P examination findings. The DBQ provides medical
information that is directly relevant to the VA schedule of rating disease, providing the majority
of the medical evidence that VA rating specialists need as they start to process the claim. There
are more than 70 DBQs for various medical conditions, including one that is specific to residuals
of TBI (see Appendix D).
THE VA’S SCHEDULE FOR RATING DISABILITIES: THE VASRD
After VBA receives all information necessary to process the claim, a VBA rater assesses
all the information necessary to rate the claim based on the criteria in the VASRD. The VASRD
is the collection of federal regulations used by VBA raters to assign disability ratings. The
VASRD is encoded in Title 38 Code of Federal Regulations Part 4 (see Appendix E). TBI
residuals are evaluated in the VASRD under diagnostic code 8045. Disability ratings are based
on an individual’s functioning in three areas: cognitive, emotional/behavioral, and physical.
The intent of the VASRD is to consistently rate every service-connected condition that
has been diagnosed in a service member. Each disabling condition is evaluated based on the
veteran’s symptoms and functional abilities. The criteria for symptoms and functional abilities in
the TBI DBQ are aligned with those noted in the VASRD (further discussed in Chapter 3). Once
all of the evidence is submitted and reviewed for a service-connected disability, VBA assigns a
disability rating based on the VASRD criteria.
VA disability ratings can be adjusted over time because the VA retains the right to
reexamine a disability rating as the veteran’s condition might improve. Additionally, if a veteran
does not agree with the rating decision, he or she can submit an appeal to have the case reviewed
(the appeals process is discussed further in Chapter 3).
STATEMENT OF TASK
Public Law 114-315 (see Appendix A), passed December 16, 2016, required the VA to
contract with the National Academies to provide an independent review of the process by which
the VA assesses impairment resulting from TBI for purposes of awarding disability
compensation.9 In response to that mandate, the VA requested a comprehensive review of
examinations conducted by the VA of individuals who submit claims to the Secretary of
8

VBA can use information in the veteranʼs health record to adjudicate the claim, if the information is sufficiently
complete for rating purposes.
9
Public Law 114-315, the Jeff Miller and Richard Blumenthal Veterans Health Care and Benefits Improvement Act
of 2016. Section 110. December 16, 2016.
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Veterans Affairs for compensation for traumatic brain injury. The committee will review the
process by which impairments that result from TBI, for purposes of awarding disability
compensation, are assessed. The specific Statement of Task is in Box 1-2.
BOX 1-2
Statement of Task
The National Academies of Sciences, Engineering, and Medicine will convene a committee to
make:
(A) A determination of the adequacy of the tools and protocols used by the Department of
Veterans Affairs to provide examinations; and
(B) A determination of which credentials are necessary for health care specialists and
providers to perform such portions of such examinations that relate to an assessment of
all disabling effects.
Additionally, the committee shall include in its final report:
(1) Findings with respect to the comprehensive review noted in (A) and (B) above; and
(2) Recommendations for legislative or administrative action for improving the adjudication of
veterans’ claims seeking entitlement to compensation for all impairments arising from a
traumatic brain injury

APPROACH TO THE TASK
A committee of 15 experts who have expertise in emergency medicine, neurology,
neurosurgery, psychiatry, psychology, physical medicine and rehabilitation, epidemiology, and
statistics was assembled. The committee members held five meetings over the course of 1 year.
The committee members met with representatives from VHA and VBA at its first three
meetings, during open sessions, so that they could understand the issues and various department
processes. The committee also met with VBA quality assurance staff, VHA clinicians, and raters
to discuss the evaluation of TBI and to better understand the role of those filling out the §
4.124a—Schedule of ratings, 8045, that is, the residuals of traumatic brain injury (see Appendix
E).
Inasmuch as the legislation, directing the committee’s study, called for an assessment of
adequacy of the tools and protocols used by the VA to provide examinations, a determination of
which credentials are necessary for health care specialists and providers to perform such
examinations, and to make recommendations for legislative or administrative action for
improving the adjudication of veterans’ claims, the committee found it necessary to review and
comment on all aspects of the adjudication process (i.e., from diagnosis to final decision making
regarding veterans’ claims).
Finally, although the VA provided a great deal of information to the committee regarding
the details of the process that the committee was reviewing, the committee directed the staff to
conduct broad literature searches for additional relevant information. Numerous published
papers, government reports, and other documents were gathered and reviewed by the staff and
the committee.
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ORGANIZATION OF THE REPORT

The report is organized into five chapters. Chapter 1 provides introductory material
intended to acquaint the reader with background information about the VA and processes related
to the committee’s task. Chapter 2 discusses the diagnosis and assessment of TBI, the difficulties
in diagnosing mild TBI, and distinguishing TBI from posttraumatic stress disorder or other
comorbidities. The chapter also discusses the neuropathology of TBI and the possible recovery
trajectories of TBI. Chapter 3 provides a detailed description of the disability determination
process for residuals of TBI and assesses the adequacy of the tools and training provided in the
process. Chapter 4 explores the characteristics of a high-quality process for determining
disability resulting from TBI (such as validity, reliability, and consistency of process). Finally,
conclusions and recommendations are discussed in Chapter 5.
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2
Diagnosis and Assessment of Traumatic Brain Injury

This chapter provides an overview of traumatic brain injury (TBI), including how it is
defined, its mechanisms of injury, and its neuropathology. The chapter also provides a
conceptual model on the recovery trajectories after TBI and intrinsic factors related to the
variability in its presentation and diagnosis and in recovery from TBI. There is a discussion of
the complexity of establishing a diagnosis of TBI, especially mild TBI (mTBI), the role of
neuroimaging after injury, and the limitations of the current approaches. Finally, there is a
discussion of which health care providers are qualified to make the diagnosis as well as the
additional complexity of common co-occurring conditions in diagnosing TBI.
TRAUMATIC BRAIN INJURY
As noted in Chapter 1, traumatic brain injury is defined as an insult to the brain from an
external force that leads to temporary or permanent impairment of cognitive, physical, or
psychosocial function. TBI is a form of acquired brain injury, and it may be open (penetrating) or
closed (non-penetrating) and can be categorized as mild, moderate, or severe, depending on the
clinical presentation (Gennarelli and Graham, 2005). A TBI diagnosis is best documented at the
time of injury or within the first 24 hours.
Mechanism of Injury
There are various mechanisms that can bring about a traumatic brain injury, which can
result in physiologic or structural brain damage. The committee discusses those different
mechanisms, which include blunt, non-penetrating TBI injury; penetrating injury; and blast
injury.
Blunt, Non-Penetrating TBI
Blunt, non-penetrating TBI can result from a direct impact to the head or from rapid head
acceleration or deceleration without impact. Brain injury from this mechanism has two phases.
The first phase occurs as a direct result of the initiating traumatic event; the second involves a
cascade of several neuropathologic processes continuing for weeks to months after the initial
injury.
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The primary injury phase is immediate, and its damage, which can cause death almost
instantaneously, is often complete by the time emergency care is initiated. Direct impact of the
brain against the bony cranial vault and shearing of neurovascular structures result in neuronal
damage. Because the brain resides within a fluid-filled compartment, the movement of its
cellular elements lags behind the skull during rapid deceleration. Thus, the brain will strike both
anteriorly and posteriorly against the inner aspect of the skull, and a coup-countercoup lesion
will result (Graham et al., 2002). If a rotational component is present—which is nearly universal
in the case of blunt TBI—intracranial structures will torque and twist, resulting in excessive
shear strain (i.e., stretch) (Morales et al., 2005; Smith, 2013). Neuronal axons and blood vessels
are most susceptible to sheer strain due to their elongated microstructure. Thus, the primary
injury phase of TBI results in damage to axons (axonal injury) and blood vessels (hemorrhage).
Motor vehicle accidents are particularly injurious because of the sudden deceleration (Johnson et
al., 2017).
The secondary injury phase begins immediately after the primary phase and involves a
progression of axonal injury, with shifts in ionic flux leading to axonal swelling, a loss of axonal
transport, and altered neurotransmission (Giza and Hovda, 2014). Mitochondrial failure results in
an energy crisis for the neuron, leading to a loss of neuronal function and apoptosis (programmed
cell death). This secondary phase might also involve necrosis and neuronal demyelination. A
neuroinflammatory response involving microgliosis starts within hours of the injury and might
continue for months or even years. TBI-induced blood–brain barrier dysfunction (BBBD) allows
elements of the peripheral immune system to participate in this process. Diffuse microvascular
damage combined with BBBD and a loss of autonomic regulation results in both hyper- and
hypo-perfusion, contributing to ischemia and cerebral edema. The destruction of intra-axonal
structures can result in abnormal accumulations of neurotoxic proteins such as beta-amyloid and
phosphorylated tau. It is thought that post-TBI accumulations of those proteins in combination
with persistent abnormal neuroinflammation might contribute to early-onset neurodegeneration
or dementia (Giza and Kutcher, 2014; Smith, 2013).
Penetrating TBI
A TBI may be open (penetrating) or closed (non-penetrating). A penetrating TBI occurs
when physical, external forces affect the brain and an object enters the brain tissue. A nonpenetrating (closed) head injury is caused by an external force that produces movement of the
brain within the skull.
Missile injuries, such as gunshot wounds, are a common cause of TBI, and are classified
as either penetrating or perforating depending on how the missile traverses the head (Graham et
al., 2000). In penetrating injuries, the object enters and lodges within the cranial cavity.
Perforating injuries occur when the object traverses the cranial cavity and leaves through an exit
wound. The extent of damage is governed by the shape and mass of the missile and by its
direction and velocity (Morales et al., 2005). Damage is also related to the amount of energy
released when the missile passes through the brain (Graham et al., 2000).
Blast-Induced TBI
Blast-induced traumatic brain injury (bTBI) has become a common type of military head
injury, although non-blast mechanisms are still common in the military and civilian population
(e.g., injuries from car and motorcycle accidents, athletic activities, and military physical
training).
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The neurologic injury from bTBI can result both from a direct shock wave effect and an
indirect transfer of the shock wave through blood vessels and cerebrospinal fluid to the brain.
Exposure to blast overpressure initiates a cascade of cellular pathologic processes in the brain,
including damage to the microvasculature and blood–brain barrier (BBB) integrity, followed by
increased BBB permeability. The breakdown of the BBB can result in brain edema and an
increase in intracranial pressure, accompanied by the activation of secondary brain injury by
impairing cerebral perfusion and oxygenation. In particular, the activation of oxidative
mechanisms and neuroinflammation has been shown to contribute to the neurodegeneration and
cell death in secondary brain injury following bTBI.
As with TBIs from other causes, bTBI may range from a severe form, which is often
comorbid with polytrauma (i.e., multiple traumatic injuries, such as a TBI in addition to a serious
burn or TBI and posttraumatic stress disorder [PTSD]), to the mild form, which shares symptoms
or is comorbid with PTSD (discussed later in the chapter). The epidemiologic scale and
complexity of bTBI and closely related neuropsychiatric conditions present significant short- and
long-term challenges for the military health care system and for the Department of Veterans
Affairs (VA) (Papa et al., 2015). Comorbidities often associated with TBI, including bTBI, will
be discussed later in the chapter.
Neuropathology
TBI neuropathology consists of a primary injury that is a direct consequence of the
traumatic insult and a secondary injury that results from a cascade of molecular and cellular
events triggered by the primary injury and which leads to cell death, axonal injury, and
inflammation (McKee and Daneshvar, 2015; Taylor and Gercel-Taylor, 2014). In response to
tissue damage, cells release proteins into extracellular space which offers transit to body fluids,
including the blood (Taylor and Gercel-Taylor, 2014). Acute responses occur as a result of the
primary injury and orchestrate neuronal recovery; however, in a subset of individuals these
biologic changes are related to symptoms and deficits which last beyond this period into the subacute, and for some even into the chronic, period of recovery (Taylor and Gercel-Taylor, 2014).
The mechanisms that influence individual variability into recovery are not well understood and
are a current research focus.
Chronic neurologic symptoms following traumatic brain injuries in military personnel are
common and can include global disability, neurobehavioral impairment, and psychological
comorbidities (Laskowitz and Grant, 2016). It is hypothesized that TBI and the subsequent
pathogenic processes induce neurons and glial and endothelial cells to release molecules
extracellularly that transit into blood (DeKosky et al., 1998). Extracellular release of molecules
may occur through a breakdown of cell membranes (e.g., neurodegeneration) or via secretion as
part of intercellular communication (e.g., cytokines or angiogenic factors), which likely
contribute to the development and maintenance of chronic symptoms and deficits following
TBIs. There is also evidence linking TBI to neurodegenerative diseases, including Parkinson’s
disease, multiple sclerosis, amyotrophic lateral sclerosis, and other types of dementia (e.g.,
Alzheimer’s disease and chronic traumatic encephalopathy) (Freeman and Ting, 2016; Gardner
et al., 2014; Witcher et al., 2015).
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ASSESSMENT OF TBI SEVERITY

During the diagnostic process, a clinician typically assesses the severity of TBI.
However, the initial assessment of TBI severity does not necessarily predict the extent of
disability arising from TBI. Typical approaches to determining severity early after injury include
neuroimaging, assessing the presence of an altered consciousness or loss of consciousness,
assessing the presence of posttraumatic amnesia, and applying the Glasgow Coma Scale score.
That score has been the gold standard of neurologic assessment of trauma patients since
its development by Teasdale and Jennett in 1974 (Teasdale and Jennett, 1974). The Glasgow
Coma Scale is a clinical tool designed to assess coma and impaired consciousness and is one of
the most commonly used TBI severity scoring systems. Other TBI severity-classification systems
grade single indicators, such as loss of consciousness and the duration of posttraumatic amnesia.
The predictive value of those measures has been demonstrated (Dikmen et al., 1990; Levin,
1990, 1995; Levin et al., 1990; Sherer et al., 2008), but each may be influenced by factors
unrelated to or only indirectly related to the severity of TBI (e.g., intoxication).
The severity of a TBI might range from mild to severe. There are multiple schema that
have been developed by several organizations to assist in defining TBI severity (see Table of
Case Definitions of Traumatic Brain Injury in Appendix F) which differ slightly from one
another according to which criteria are weighed most heavily. All are similar in that those
individuals with mTBI experience just a brief loss of consciousness or even an alteration of
consciousness without complete loss. The Department of Defense (DoD) classifies severity using
a combination of the four factors mentioned above: neuroimaging results (normal or abnormal),
extent of altered or loss of consciousness (0–30 minutes, >30 minutes to <24 hours, and >24
hours), length of posttraumatic amnesia (up to 24 hours versus >24 hours), and Glasgow Coma
Scale scores (using best score in first 24 hours; 13–15, 9–12, <9).
Recovery Trajectories of TBI
In this section, the committee presents a conceptual model for understanding recovery
trajectories of TBI and then describes subject-level factors that might influence TBI recovery.
Within the first week of any TBI, most patients will experience a decline in function
associated with a variety of symptoms. However, the degree of functional decline varies; some
will be able to carry out normal daily activities such as school and work, while others will
require formal rehabilitation (Eisenberg et al., 2013) (see Figure 2-1, Acute Phase). The initial
severity of the brain injury is thought to have a major influence on the degree of functional
decline during this phase. Indicators of injury severity include the Glasgow Coma Scale score
(15 is the least severe, 3 is the most severe) and mechanism of injury (TBIs from motor vehicle
collisions are typically more severe than other mechanisms). Vulnerability to neuronal injury
may also influence the degree of functional decline; a prior TBI and pre-existing central nervous
system diseases (e.g., dementia, multiple sclerosis, stroke) increase the risk of dysfunction during
this stage (Iverson et al., 2017). Females may be more vulnerable than males due to weaker neck
muscles (allowing for more head rotation and shear strain on neurons) (Collins et al., 2014)1 and
reduced tensile strength of neuronal axons (Dollé et al., 2018). When symptoms are used to
define function, declines from baseline also might be related to symptom reporting style.
1

The authors note that it is unclear the relative roles biophysiology, anthropomology, and sociocultural constructs
play in these differences.
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Although the initial severity of TBI often predicts the speed of recovery, recent research
suggests that not everyone follows the same trajectory. Some recover fully, but slowly, while
others never fully recover and might experience prolonged functional disability (Yeates et al.,
2009) (see Figure 2-1, Subacute Phase). Factors influencing the degree of recovery during this
phase include other comorbidities, resilience, cognitive reserve, and cognitive stressors such as
work and school (Iverson et al., 2017; Sullivan et al., 2016). The treatments received might also
influence the degree of recovery (Collins et al., 2016). It is not clear if the functional trajectory
experienced in the acute phase influences the trajectory in subacute phase. Moreover, it should
be emphasized that these subject-level factors account for less than one-quarter of the variance in
TBI outcomes. That fact underscores their weakness as predictors of outcome and suggests that
other, unmeasured factors are at play.
A single TBI of any severity can increase the risk of accelerated cognitive decline 10 or
more years after the injury (Vincent et al., 2014) (see Figure 2-1, Chronic Phase). The
individual’s age at the time of initial injury has a significant influence on the risk of accelerated
decline (Gardner et al., 2014). Subsequent brain insults, such as those experienced during contact
sports, also might influence the risk of accelerated decline (e.g., chronic traumatic
encephalopathy) (Asken et al., 2017). It is not clear if the functional trajectory of either the acute
or subacute post-injury phase influences that risk.
Factors Related to Variability in Presentation, Diagnosis, and Recovery of TBI
A number of factor might affect the trajectory of disability and recovery after TBI. They
might affect the presentation, diagnosis, and course of TBI, which is viewed here as a
progressive and chronic disease with lifetime consequences (Maas, 2016). While there is a vast
literature on factors related to TBI in the general population, there are fewer studies describing
associations within the military setting. Regardless, there is evidence that demographic factors,
including age and sex, might influence the course, progression, and outcomes of TBI, as will the
type of injury, comorbidities, and genetic predisposition. There is also evidence that differences
in TBI outcomes might be related to factors involving access to care. These are briefly discussed
below.
Age
While the median age of incident TBI is relatively young, especially in cases due to
trauma occurring during active duty, it is highly variable. In the general population, TBI is more
prevalent among those under 25 years of age and those older than 75 years (Peeters et al., 2015),
with the mean age for women higher than for men. The absolute incidence of TBI among the
elderly is increasing, most likely due to the greater life expectancy and mobility of older adults,
with the resulting increased risk of falls (Faul and Coronado, 2015). Studies following the
outcome of TBI have reported older age to be associated with greater disability in terms of both
physical and cognitive function (Graham et al., 2010), with older individuals experiencing more
hospitalizations and higher mortality than any other age group (Roozenbeek et al., 2013).
However, not all studies have found an association between age and TBI outcomes. Age did not
affect the Glasgow Outcome Scale or Disability Rating Scale in one study examining outcomes
(Oppelt et al., 2018), and mixed results were seen in a second study, with no age differences
found in 1-year functional outcomes, but an association of being age 80 or older observed with
1-year outcome scores on the total Quality of Life after Brain Injury (Gross and Amsler, 2018).
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Genetic influences

FIGURE 2-1 Conceptual model of trajectories of disability and recovery after a single TBI during the acute, subacute, and chronic post-injury
phases.
NOTES: The trajectories of disability and recovery after a single TBI are represented during the acute phase (0–1 week), the subacute phase (1
week to 3 months), and the chronic phase (3 months to >10 years). A solid line represents “typical” recovery trajectory; dashed lines represent
trajectory variations. Breaks in the trajectory lines, between phases, indicate a lack of knowledge of how a trajectory in one phase influences the
trajectory of the following phase. ADD/ADHD = attention deficit disorder/attention deficit hyperactivity disorder; CNS = central nervous system;
F = female; M = male.
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Sex
There is strong evidence that sex plays an important role in various aspects of TBI, from
pathophysiology to clinical care. TBI disproportionately affects young males due to their highrisk behaviors, and with a mortality rate after TBI being four times higher in males age 20 to 24
than in females of the same age (Coronado et al., 2011). However, incidence is increasing in
women as their involvement in military combat, sports, and other high-risk activities associated
with TBI is increasing (Amara et al., 2014). Research on the impact of sex differences has
produced variable findings.
In 2001 the Institute of Medicine acknowledged the important influence of sex on brain
function (IOM, 2001). In one study, women with mTBI were found to have significantly higher
odds of poor outcome than males (Bazarian et al., 2010). However, males and older adults are at
increased risk of depression following TBI (Albrecht et al., 2018).
TBI may affect women of reproductive age; the stress of TBI may result in anovulation
and central hypothalamic-pituitary-ovarian axis suppression (Ranganathan et al., 2016). A
growing body of evidence indicates that hormones may play a role in injury susceptibility as well
as recovery (Wright et al., 2014). There is evidence that high estradiol production is associated
with adverse outcomes related to the extracerebral consequences of severe TBI (Rakholia et al.,
2018).
Another recent study found that males, but not females, with TBI performed significantly
worse than comparison participants without TBI on a dynamic task of emotional recognition
abilities and that the sex difference could not be explained by lesion location, TBI severity, or
other neuropsychologic variables (Rigon et al., 2016). In another study, by contrast, sex was not
found to be an independent predictor for poorer outcome after severe TBI (Herrera-Melero et al.,
2015).
Type of Injury
The types of TBI have been investigated, and significant differences in medical
complications have been reported. For example, although penetrating injuries are less common
than closed injuries in the civilian population, they are far more lethal (Santiago et al., 2012).
Compared with blunt injuries, penetrating injuries are associated with higher rates of
comorbidities involving the pulmonary and central nervous systems including respiratory failure,
pneumonitis/pneumonia, skull fracture, cerebrospinal fluid leak, and hypotonia (Black et al.,
2002). Recently, a number of studies have examined the consequences of blast as a new
mechanism of brain injury. Trotter et al. (2015) reported a dose–response relationship between
military blast exposure and white matter integrity and added that the number of years since the
most severe blast was negatively associated with fractional anisotropy. High rates of sensory
impairment, pain issues, and polytrauma were also found to be present in those injured by blasts
(French, 2010). Although differences in the frequency of long-term complications between blast
and non-blast TBIs have been reported, clinical presentation of blast-related injuries are difficult
to track as they are classified by severity score rather than mechanism; severity scoring is
associated with prognosis in clinical practice (Yamamoto et al., 2018). Unfortunately, injuries
that appear to have different pathophysiologies and outcomes are managed in the same way, with
perhaps not all of them being managed optimally (Santiago et al., 2012).
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Comorbidities
Medical conditions associated with TBI are often diagnosed concurrent with or following
the brain injury (Farmer et al., 2017; Hoge et al., 2006; Lew et al., 2007). A very comprehensive
study was conducted by the RAND Corporation concerning the characteristics of non-deployed
active duty service members diagnosed with mTBI, including their co-occurring symptoms and
conditions (Farmer et al., 2017). In general, the rates of behavioral health diagnoses were found
to be twice as high in those with a history of TBI, regardless of severity, than in those without
such a history. Treatments for adjustment disorders (16 percent) and anxiety disorders (14
percent) were the most common, followed by treatment for depression; no differences were
found in the rates of alcohol abuse or attention deficit disorder/attention deficit hyperactivity
disorder (Farmer et al., 2017). Hoge at al. (2006), Kontos et al. (2013), and Manners et al. (2016)
found that service members deployed in the Iraq war exhibited high rates of posttraumatic stress
disorder associated with mTBI. However, self-reports of poorer general health, missed work
days, medical visits, and a higher number of somatic and post-concussive symptoms were no
longer associated with the TBI when adjusted for PTSD and depression. It is important to
recognize that mental health symptoms might have causes other than TBI—specifically, causes
involving pain, medication, alcohol or drug use or intoxication, or PTSD, any of which can be
present either in isolation or in addition to a brain injury and can confound or complicate the
diagnosis (Roozenbeek et al., 2013).
Genetic Predisposition
In the era of promoting precision medicine for the treatment of specific disease and
disorders in individuals, genetic predisposition plays an important role in TBI outcomes.
Understanding the impact of genetic influences on neurorecovery from TBI has the potential to
provide guidance for the better individualization of prognosis and to inform the development of
novel treatments, which are currently lacking (Kurowski et al., 2017). Several recent reviews and
meta-analyses have been published that hint at the influence that genes may have in post-injury
recovery and disability. The gene that has been most investigated to date is apolipoprotein E
(ApoE), a lipid transport protein, which is recognized as an important genetic risk factor for
dementia and other neurodegenerative diseases (Van Giau et al., 2015). While the ε4 allele of
ApoE plays a significant role in the pathogenesis of neurodegeneration, particularly in
Alzheimer’s disease, its role in other neurologic diseases has not been conclusively elucidated, as
confounding factors have affected interpretation of the allele’s role (Maiti et al., 2015). A metaanalysis evaluating cognitive function and neuropsychologic domains published in 2016
concluded that that ApoE ε4 does not have a detrimental effect on cognitive performance
following TBI (Padgett et al., 2016).
Several other systematic reviews have investigated the relationship between non-ApoE
genes and TBI recovery. Kurowski and colleagues (2017) used a system biology–based approach
to identify biologic processes over-represented with genetic variants previously implicated in
clinical outcomes after TBI and attempted to identify unique genes potentially related to
recovery after TBI. Their study identified genetic variants primarily involved in two biologic
processes: response to injury (cell proliferation, cell death, inflammatory response, and cellular
metabolism) and neurocognitive and behavioral reserve (brain development, cognition, and
behavior). They concluded that novel sets of genes are implicated in the healing process
following TBI, which may be important in understanding the underlying complex biologic
processes important to TBI recovery (Kurowski et al., 2017). Another review of the relationship
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between genetic variations and outcomes after TBI found that the tissue, cellular, and subcellular
location of non-ApoE single nucleotide polymorphisms (SNPs) reported to be associated with
variation in global, neuropsychiatric, and behavioral outcomes could be clustered into three
types: those associated with the blood–brain barrier, neuroprotective/regulatory functions, and
neuropsychiatric/degenerative groups (Zeiler et al., 2018). A review of polymorphisms
associated with TBI reported two studies that found SNPs related to brain-derived neurotrophic
factor to be significantly associated with concussion incidence (Panenka et al., 2017). The
investigators noted that U.S. soldiers with that genotype were more likely to report a history of
concussion prior to deployment and to sustain a concussion during deployment. While work in
this field is just beginning, it is clear that future studies using genomic, proteomic, and epigenetic
approaches to research will have a significant impact on the understanding of risk and outcomes
related to TBI.
Access to Care and Disparities in Outcomes, Treatment, and Follow-Up
While it is apparent that age, sex, race, and other factors are associated with differences
in TBI incidence, presentation, and severity, studies investigating the follow-up of TBI are
critical to determining if and what factors might affect long-term outcomes.
Two important factors, race and insurance status, have been found in multiple studies to
be associated with lower referral rates for rehabilitation or other follow-up treatment after TBI. A
study of discharge destinations of almost 300,000 patients with moderate or severe TBI using
National Trauma Data Bank data over the years 2007–2010 found that Hispanic and black
patients were less likely to be discharged to higher level rehabilitation than were non-Hispanic
whites (Meagher et al., 2015). In that study, the racial disparity remained even at older ages
where uniform insurance coverage by Medicare existed. In a study using the same data source,
racial/ethnic groups were found to be comparable in terms of injury severity score, TBI severity,
and associated injuries. However, after adjusting for confounders including insurance status,
non-white patients were 15 percent less likely to be placed in rehabilitation than white patients
(Shafi et al., 2007). Asemota et al. (2013) directly compared insured and non-insured patients by
race. They found that insured blacks, Hispanics, and Asians were less likely to be discharged to
rehabilitation than insured whites. In terms of insurance coverage, all ethnicities without
insurance were less likely to be discharged to rehabilitation than insured whites. Haider et al.
(2008) found similar results concluding that African American, Hispanic, and uninsured patients
have worse outcomes, but insurance status appears to be more strongly associated with mortality
after trauma than race/ethnicity.
McQuistion et al. (2016) expanded the investigation of outcomes reporting that the
uninsured were less likely to have a TBI procedure, had longer hospital stays, were more likely
to die in the hospital, and were less likely to be discharged to rehabilitation than those with
private insurance. In this study of more than 187,000 patients registered in the National Trauma
Data Bank during 2002–2012, results by race/ethnicity varied depending on the outcome
assessed. In a study of predominantly (70 percent) Hispanic patients, Hispanic ethnicity and
insurance status along with markers of injury severity were predictive of discharge to
rehabilitation facilities and to long-term acute care/nursing facilities (Budnick et al., 2017). In a
study of almost 15,000 U.S. veterans diagnosed with TBI in 2006, Dismuke and colleagues
(2015) found evidence that health care use might be a partial mediator between race/ethnicity
and mortality. In that study, Hispanic veterans were found to have fewer total visits and fewer
TBI clinic, neurology, rehabilitation, and other visits than non-Hispanic whites, with the only
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exception to the pattern being that Hispanic veterans had more mental health visits than nonHispanic white veterans. Similar results involving differences in outcomes or follow-up by
race/ethnicity have also been published (Arango-Lasprilla and Kreutzer, 2010; Berry et al., 2010;
Bowman et al., 2007; Gary et al., 2009; Perrin et al., 2014; Schiraldi et al., 2015; Shafi et al.,
2007; Staudenmayer et al., 2007).
Studies of other factors that might affect TBI outcomes are limited. A recent qualitative
study described rural heath disparities for TBI services (Eliacin et al., 2018). In addition to
generalized findings involving inadequate access to and the unavailability of specialized, ageappropriate, and long-term health services, the researchers reported that patients experienced
transportation barriers to health services which limited access to care. Those barriers tended to
amplify the health disparities between rural and urban or suburban patients. The amount of
“safety-net burden” of hospitals, defined as the proportion of Medicaid and uninsured patient
charges that were covered by the health care facility, was also found to affect TBI outcomes
(Bakhsheshian et al., 2018). High-burden hospitals had greater mortality rates and more major
complications than those with lower safety-net status. In a study investigating the lifetime
prevalence of TBI among 2,881 African Americans and whites, Kisser et al. (2017) found a
significant three-way interaction among race, poverty status, and age. The results, which were
based on individuals’ histories of TBI, indicated a higher prevalence of TBI in men, older
African Americans in poverty, and younger whites in poverty.
Those studies suggest that post-TBI access to care issues, which are found to be
associated with race/ethnicity, insurance coverage, and socioeconomic status, might be a primary
factor in disparities in long-term outcomes in TBI patients. Preventive measures targeting the
relevant TBI risk factors in those populations (Kisser et al., 2017) and policies to address
systematic inequalities in access that may affect long-term functional outcomes (Shafi et al.,
2007) are warranted.
EMERGING EVIDENCE ON NATURAL HISTORY OF MILD TBI
While considerable research has been conducted on mTBI, the diagnosis of mTBI and the
prognosis offered after a finding of mTBI continue to be complicated and sometimes
controversial. However, it is likely that three ongoing, large-scale, multi-center, observational,
longitudinal studies that are now in the advanced stages of data collection, curation, and analysis
will reveal new information about both the psychosocial and neurobiologic manifestations of
mTBI.
Transforming Research and Clinical Knowledge in Traumatic Brain Injury (TRACKTBI) is a prospective, multicenter, longitudinal observational study of civilian patients with TBI
presenting to 18 Level I trauma centers throughout the United States. Funded by the National
Institute on Neurological Diseases and Stroke, the project recruited between 2,700–3,000 adults
who were evaluated in an emergency department within 24 hours of injury and had a clinical
indication to require a computed tomography (CT) scan. As a result, the sample is predominately
composed of persons with mTBI; however, the full spectrum of injury severity is included.
Importantly, 300 orthopedic trauma controls were also enrolled. The data collected include CT
scans, advanced imaging such as magnetic resonance images (MRIs), blood biospecimens,
indices of premorbid characteristics, and detailed clinical outcomes with more than 20 outcome
assessments. Follow-up interviews are conducted at 2 weeks, 3 months, 6 months, and 1 year
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post-injury. The research program also includes the recruitment of a friend control group without
injury.
The Chronic Effects of Neurotrauma Consortium (CENC) was established in 2013 via a
federal cooperative agreement responding to the National Research Action Plan for improved
prevention, diagnosis, and treatment of service members and U.S. veterans with TBI. The
centerpiece of CENC is a multicenter, longitudinal, observational study designed to address gaps
in knowledge about who served in Operation Iraqi Freedom and Operation Enduring Freedom
and experienced mTBI. Data are being collected from more than 30 academic universities, 15
VA medical centers, and 3 military treatment facilities. The study’s overarching goal is to
understand the associations among chronic effects of mTBI, neurodegenerative disorders, and
common comorbidities, including psychological, neurologic (i.e., memory, seizure, autonomic
dysfunction, and sleep disorders), sensory (i.e., visual, auditory, and vestibular dysfunction),
movement, pain (which includes headache), and cognitive and neuroendocrine disorders. CENC
will collect data and conduct annual follow-up interviews on the research participants.
The National Collegiate Athletic Association and DoD established the Concussion
Assessment, Research and Education (CARE) Consortium to study the natural history of clinical
and neurobiologic recovery following concussion in athletes from collegiate sports and in U.S.
military academy cadets. The CARE Consortium is a 30-site investigation that intends to enroll
approximately 25,000 athletes and cadets, with the goal of capturing 1,200 participants who
experience concussions. The project, launched in 2014, includes data collection from 30
campuses across the country. The CARE Consortium has two major components: a clinical study
core, which is investigating the natural history of how symptoms of concussion manifest and
evolve over time, and the advanced research core, which studies the neurobiology of concussion
and repetitive head impact exposure. The CARE Consortium is also intended to provide a
framework for a future longitudinal study that will examine both the intermediate and long-term
effects of concussion and repetitive head impact exposure.
Each of these studies is recruiting, or has recruited, a large cohort of people from whom a
broad array of imaging, biologic, clinical, and psychosocial data are being collected. Each study
is designed to examine the natural course of recovery over months to years. The three studies
focus on different cohorts: persons treated in civilian Level I trauma centers (TRACK-TBI),
post-9/11 veterans and service members exposed to combat and experiencing an mTBI (CENC),
and students engaged in collegiate sports or attending U.S. military academies (CARE
Consortium). Given the breadth of characteristics being studied and the naturalistic designs, it is
reasonable to expect that new insights into the manifestation and consequences of mTBI will
emerge from these studies. In particular, the discovery of one or more biomarkers of the chronic
effects of TBI could be an important advancement for disability determination if these indicators
were sensitive to both current functional effects and vulnerability to future consequences.
ESTABLISHING A TBI DIAGNOSIS
While the previously described studies may lead to the identification of biomarkers that
can confirm the diagnosis of TBI long after injury, at the present time a clinical interview and
self-report using a validated screening method is considered the gold standard for determining a
comprehensive lifetime history of exposure to TBI. This section will review the screening
instruments used to detect potential cases of TBI, the various clinical criteria and case
definitions, the limitations of the current approaches in the clinical diagnosis of mTBI, and the
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role of neuroimaging in identifying patients with a potential TBI. Chapter 3 will discuss the tools
specifically used by the VA to provide evidence for the disability determination for residuals of
TBI.
Screening
A number of screening instruments have been developed to detect potential cases of TBI.
Relying on medical records is often insufficient because many injuries are not treated, including,
occasionally, even more severe injuries. Screening instruments vary in the extent to which their
psychometrics have been established (e.g., Corrigan and Bogner, 2007a; Russell et al., 2013;
Schneider et al., 2016; Terrio et al., 2009; Vanderploeg et al., 2012), with single-item screens
tending to be the least reliable and unlikely to capture all TBIs (Diamond et al., 2007).
The primary method for screening for exposure to deployment-related TBI at the time of
injury is the Military Acute Concussion Evaluation 2 (MACE 2). Because many mTBIs are not
evaluated at the time of injury, injuries incurred during deployment are typically screened
retroactively with the Brief Traumatic Brain Injury Screen (BTBIS) (DVBIC, 2007; Schwab et
al., 2007), a four item measure that is typically completed by service members upon return from
deployment as part of a comprehensive health screening. The VA’s TBI screening tool is a
modified version of the Defense and Veterans Brain Injury Center’s (DVBIC’s) BTBIS. The
screening tool that the VA developed from the BTBIS errs on the side of being overly inclusive
in identifying veterans at risk for having a TBI (GAO, 2008). A positive screen is followed by a
more comprehensive evaluation (VA, 2010). The MACE 2 and the BTBIS are described in more
detail below.
Military Acute Concussion Evaluation
In the field, the MACE 2 is completed immediately post-injury—specifically, following
an event that might have resulted in a TBI—to determine cognitive deficits due to mTBI
(DVBIC, 2006, 2018). The major goals of the MACE 2 are to confirm the diagnosis of mTBI
and to provide further assessment data by using the Standardized Assessment of Concussion
(McCrea et al., 1997) to record neurocognitive deficits. The MACE 2 can be used by medics and
corpsmen and can be administered within 5 minutes of injury; there are no data to support its use
beyond the acute injury period (French et al., 2008). The four cognitive domains tested are
orientation, immediate memory, concentration, and delayed recall. Evaluations of the validity of
the MACE 2 indicate that it is able to distinguish service members who have sustained mTBI
from controls and that it accurately predicts the timing of return to duty (McCrea et al., 2014). If
administered more than 12 hours post-injury, however, its sensitivity and specificity are lower,
and it is not considered to be of clinical utility (Coldren et al., 2010).
The MACE 2 form consists of four sections (see Appendix G):
• Concussion screening: includes a description of the injury event (event as described by
the service member or a witness, observable signs, type of event, and whether there
was a blow or jolt to the head) and screening questions about loss of consciousness,
alteration of consciousness, and posttraumatic amnesia. Also included in the
concussion screening are a checklist of symptoms and specific questions regarding
medical history related to concussion, headache, migraine, depression, anxiety, and
other behavioral health concerns. If the evaluator answers “yes” to the service member
having both a “blow or jolt to the head” AND “any alteration of consciousness or
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memory,” the evaluator continues with the other portions of MACE 2. In the exam
summary, the evaluator reviews the symptoms checklist and marks “1 or more
symptoms” or “no symptoms.” The evaluator also reviews the medical history results
and marks “positive” or “negative.”
• Cognitive exam: assigns scores for orientation, immediate memory, concentration, and
delayed recall. The scores are totaled out of 30 possible points and reported at the end
of the MACE 2 form.
• Neurologic exam: tests for speech fluency and word finding, grip strength and
pronator drift (an indicator of muscle weakness and compensation), balance and gait,
normal or abnormal pupil response to light, and eye tracking. The evaluator indicates
an overall response of “normal” or “abnormal.”
• Vestibular/ocular-motor screening (VOMS): tests for baseline symptoms, smooth
pursuits, saccades, convergence, vestibular-ocular reflex, and visual motion
sensitivity. The evaluator is instructed to consider deferring this test if the patient is
overly symptomatic or a trained provider is unavailable. The evaluator scores the
section as “abnormal,” “normal,” or “deferred.”

The Brief Traumatic Brain Injury Screen
The BTBIS is a one-page paper-and-pencil questionnaire designed by the DVBIC to
screen for TBI in service members (DVBIC, 2007; Schwab et al., 2007). It begins with a few
questions about basic demographics and deployment history over the preceding 2 years, which
are followed by three questions designed to identify possible TBI (see Box 2-1). The first of
those asks about any injuries received during deployment, with checkboxes indicating blast,
vehicular, bullet, falls, and other as categories of injuries. The next question asks about
neurologic features of TBI, including any alterations in consciousness and loss of consciousness
that resulted from injuries identified by the previous question. The question also includes the
categories “having symptoms of concussion afterward” and “head injury,” which are not part of
the definition of TBI; those were included to provide further description of the injury for
clinicians. The final question aims at identifying specific symptoms and problems that are
thought to be possibly associated with a head injury or concussion. Generally, it takes about 3 to
4 minutes to complete the BTBIS. A critical review of the literature on the instrument concluded
that sensitivity was poor, with 30–60 percent of cases being missed, but its specificity was
acceptable (Belanger et al., 2016).
Clinical Criteria and Case Definitions
Clinical criteria provide guidance to clinicians on the specific signs, symptoms, or test
results that indicate the presence of an illness, and they guide the classification of patients into
diagnostic categories. Clinicians use diagnoses to manage illness, provide appropriate treatment,
and predict prognosis. Case definitions are a specific type of diagnostic criteria used to define an
illness, and they work well for illnesses for which the underlying pathology is understood and
can be observed. Case definitions often are assessed in terms of sensitivity, or the ability to
identify patients with an illness correctly.
Numerous organizations have developed case definitions and clinical guidance for
determining the diagnosis and severity of TBI (e.g., the VA and DoD, the American Psychiatric
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BOX 2-1
Brief Traumatic Brain Injury Screen (BTBIS)
Defense and Veterans Brain Injury Center (DVBIC) TBI Screening Tool
1. Did you have any injury(ies) during your deployment from any of the following?
(check all that apply):
A. Fragment
B. Bullet
C. Vehicular (any type of vehicle, including airplane)
D. Fall
E. Blast (Improvised Explosive Device, rocket-propelled grenade, land mine, grenade, etc.)
F. Other specify: __________________________________________
2. Did any injury received while you were deployed result in any of the following?
(check all that apply):
A. Being dazed, confused, or “seeing stars” (NOTE: Endorsement of A–E meets criteria for
positive TBI screen)
B. Not remembering the injury
C. Losing consciousness (knocked out) for less than a minute
D. Losing consciousness for 1–20 minutes
E. Losing consciousness for longer than 20 minutes
F. Having any symptoms of concussion afterward
NOTE: Confirm F and G through clinical interview (such as headache, dizziness, irritability,
etc.)
G. Head injury
H. None of the above
3. Are you currently experiencing any of the following problems that you think might be
related to a possible head injury or concussion?
(check all that apply):
A. Headaches
B. Dizziness
C. Memory problems
D. Balance problems
E. Ringing in the ears
F. Irritability
G. Sleep problems
H. Other specify
SOURCE: Schwab et al., 2006.
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Association) (see Appendix B). They all include similar criteria concerning which factors
to consider; they vary primarily on the criteria for diagnosis of mTBI, whereas moderate to
severe TBI is consistently defined as a loss of consciousness of greater than 30 minutes,
posttraumatic amnesia lasting longer than 1 day, and a score on the Glasgow Coma Scale of less
than 13, with or without abnormal imaging.
Department of Veterans Affairs and Department of Defense
mTBI diagnostic criteria range from observations relating to one or more of the common
four factors (neuroimaging, loss of consciousness, posttraumatic amnesia, and the Glascow
Coma Scale score) to the use of symptom checklists or some combination of these. The VA and
DoD developed a joint clinical practice guideline for the management of concussion and mTBI
(VA, 2016). These clinical practice guidelines are meant to assist in decision making rather than
to prescribe a standard of care. The diagnosis of mTBI continues to be an emerging science
which should be reflected in a learning system approach to the disability determination process.
The VA also provides instructions for coding any TBI using the International
Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) (see Appendix
H). To ensure the most accurate and appropriate level of coding, the documentation for initial
encounters must clearly state if there was a loss of consciousness due to injury based on the
status of the patient at the time of injury and the duration of the loss of consciousness. If
documentation does not clearly define that loss of consciousness, then an unspecified state of
consciousness must be coded. Follow-up care should be coded for the sequelae of TBI using the
symptom code(s) best representing the patient’s chief symptoms (VA, 2015).
American Psychiatric Association
The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
addresses TBI and its neuropsychiatric sequelae with DSM’s framework for neurocognitive
disorders.2 The DSM requires strict criteria for diagnosing major or mild neurocognitive
disorders resulting from a TBI. These include, first, that the criteria are met for major or mild
neurocognitive disorder3 and then that there is evidence of a TBI and that the neurocognitive
disorder presented immediately after the TBI or immediately after the recovery of consciousness
and that it persists past the acute post-injury period (APA, 2013).
TBI is defined in the DSM-5 as an impact to the head or other mechanisms of rapid
movement or displacement of the brain within the skull, with one or more of the following:
•
•
•
•

loss of consciousness,
posttraumatic amnesia,
disorientation and confusion, and
neurologic signs (e.g., neuroimaging demonstrating injury; a new onset of seizures; a
marked worsening of a preexisting seizure disorder; visual field cuts; anosmia [loss of
smell]; hemiparesis).

2

Clinicians use the DSM to diagnose disorders affecting mood, personality, identity, cognition, etc. The DSM has
been updated several times since it was first released in 1952, and it is published by the American Psychiatric
Association.
3
See criteria for a major or mild neurocognitive disorder in the DSM-5 (APA, 2013).
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DSM-5 distinguishes major versus mild neurocognitive disorder with evidence of a
severe versus modest cognitive decline from the patient’s previous level of performance in one
or more of the following cognitive domains: complex attention, executive function, learning and
memory, language, perceptual-motor, and social cognition. The other distinction between major
and mild neurocognitive disorder is whether the individual’s cognitive deficits interfere with his
or her ability to be independent in the activities of daily living (e.g., paying bills, taking
medications). In major neurocognitive disorder, there must be significant interference with the
activities of daily living.
DSM-5 describes a TBI severity rating for the initial injury, which includes the standard
mild, moderate, and severe TBI measures. However, DSM-5 notes that the initial severity rating
of the TBI is not necessarily predictive of the severity of the resulting neurocognitive disorder.
DSM-5 identifies age, a prior history of brain damage, and a history of substance abuse as factors
that might impede recovery following any type of TBI. DSM-5 lists the common symptoms that
further support the diagnosis of major or mild neurocognitive disorder due to traumatic brain
injury. These symptoms occur with disturbances in the following areas:
• Emotional function: irritability, easy frustration, tension and anxiety, emotional
lability
• Personality changes: disinhibition, apathy, suspiciousness, aggression
• Physical symptoms: headache, fatigue, sleep disorder, vertigo, tinnitus, anosmia
• Neurologic symptoms: seizures, visual disturbance, cranial nerve deficits
• Orthopedic injuries
Finally, DSM-5 states that except in cases of severe TBI, the typical course of TBI
involves an improvement in the neurocognitive, neurologic and psychiatric signs and symptoms.
However, some individuals will continue beyond 1 year post-injury to experience symptoms
such as headaches, fatigue, depression, anxiety, and irritability and to experience post-concussive
syndrome (McInnes et al., 2017), and there is evidence to suggest that a single concussion can
disrupt the neurologic mechanisms underlying cognition (Xiong et al., 2014).
The World Health Organization and the National Center for Health Statistics
The World Health Organization owns and publishes the International Statistical
Classification of Diseases and Related Health Problems, 10th Revision (ICD-10). It is a useful
tool in the classification of morbidity data for indexing health records, medical care review, and
ambulatory and other health care programs as well as for basic health statistics.
The ICD-10, Clinical Modification (ICD-10-CM) is published by the U.S. government in
recognition of its responsibility to promulgate this classification throughout the United States for
morbidity coding (CDC, 2018). Specifically, the National Center for Health Statistics, part of the
Centers of Disease Control and Prevention (CDC), is responsible for use of the ICD-10 in the
United States, and it has developed the clinical modification of the classification for morbidity
purposes. The ICD-10 is also used to code and classify mortality data from death certificates.
The ICD-10-CM is comparable to the ICD-10. As noted on the CDC website, the term “clinical”
is used to emphasize the modification’s intent.
Finally, there are many misconceptions about TBI and, particularly, about mTBI; some of
these are presented in Table 2-1.

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

40

TRAUMATIC BRAIN INJURY IN VETERANS

TABLE 2-1 Common Misconceptions About Traumatic Brain Injury
Misconception
Symptoms that are not recognized
immediately post-injury are not due to
the TBI.

Sequelae that are not reported
immediately post-injury are not due to
the TBI.

Symptoms from mTBI should resolve
within 3 months; more chronic
symptoms are likely due to psychologic
factors or to secondary gains.

mTBIs should always be associated with
mild sequelae. More severe sequelae are
likely due to psychologic factors.

Fact
Individuals may not be able to distinguish alterations in
consciousness associated with mTBI from changes in
mental state due to other sources, such as sleep deprivation,
acute stress, or confusion of the combat setting (Chapman
and Diaz-Arrastia, 2014).
Problems may be temporarily masked by discomfort/pain
associated with polytrauma and by medications that can
impede cognitive functioning. Awareness of cognitive or
other changes may not emerge until the person returns to
challenging situations, such as a return to duty. In addition,
secondary brain injury, such as the development of a
subdural hematoma, could result in the emergence of
sequelae being delayed (Ghajar, 2000; Kiraly and Kiraly,
2007).
While many people recover from a single mild TBI quickly,
some do not. Emerging research suggests that our previous
expectations of recovery were too simplistic. For example,
neuroinflammation has been found to persist for months
post-injury and has been associated with persistent
behavioral symptoms such as PTSD (Devoto et al., 2017).
Repetitive TBI or subconcussive blows to the head, as
commonly experienced by military personnel, can
exacerbate underlying pathology and increase the likelihood
of delayed or persistent symptoms (Fehily and Fitzgerald,
2017).
The severity of injury sequelae is influenced by many
factors beyond the initial injury presentation. For example,
changes in the structure and function of the brain may not
be identified using conventional neuroimaging (Veeramuthu
et al., 2015); prior injuries or compromised brain health can
exacerbate the effects of new injuries (Fehily and
Fitzgerald, 2017); multiple comorbid conditions can
intensify the effects (Pugh et al., 2016).

Neuroimaging
Neuroimaging plays an essential role in identifying patients with a brain (intracranial)
injury, both acute injuries and, in some cases, injuries with persistent symptoms. Common
imaging techniques include CT scans and MRI scans. Rapid imaging helps differentiate patients
who require urgent neurosurgical intervention from those who can be monitored or sent home.
When imaging is clinically indicated in the evaluation of TBI, non-contrast CT (NCCT) is the
primary choice (Mutch et al., 2016). However, many patients with TBI do not show evidence of
injury on CT scans, and MRI has been shown to have superior sensitivity for identifying small,
focal traumatic intracranial lesions (Lee et al., 2008), and new generations of imaging technology
continue to reveal abnormalities unrecognized by standard imaging.

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

DIAGNOSIS AND ASSESSMENT OF TRAUMATIC BRAIN INJURY

41

CT Imaging
NCCT is the most common imaging technology used to assess TBI because it readily
detects trauma-related fractures, hemorrhage, intracranial injury, extra-axial fluid collection,
brain tissue swelling, and radio-opaque foreign bodies (e.g., shrapnel) (Jagoda, 2008;
Wintermark et al., 2015). There is a consensus and evidence that NCCT should be the initial
diagnostic imaging test for patients with acute moderate to severe TBI (Wintermark et al., 2015).
The early detection of expanding hemorrhage is key for rapid neurosurgical
decompression, which can be lifesaving. It is recommended that all patients with a Glasgow
Coma Scale (GCS) score of less than 15 get head CT scanning. For those with GCS of 15,
among whom the prevalence of intracranial injury is less than 10 percent (Easter et al., 2015),
clinical decision rules can be used to identify high-risk patients in need of head CT scanning.
Typical post-TBI CT findings include subdural hematoma,4 epidural hematoma,5 intra
parenchymal hemorrhage,6 contusion, and traumatic subarachnoid hemorrhage. Contusions and
subdural hemotoma are the most common intracranial injury, followed by subarachnoid
hemorrhage, and then by epidural hematoma, which are relatively uncommon.
When imaging is clinically indicated for the evaluation of acute mTBI, then NCCT is the
initial choice. The advantages of CT include 24-hour availability in most emergency medical
facilities, minimal imaging time, and no contraindications for patients with ferromagnetic
substances (e.g., metallic foreign body or cardiac pacemakers). Following clinical screening, the
majority of mTBI patients will have normal NCCTs (i.e., uncomplicated mTBI), but this is not
sufficient to establish whether a patient has sustained a TBI.
MRI
Although many patients with mTBI will have normal findings on CT, that does not mean
they do not have brain injury. Despite the many advantages of CT, MRI has superior sensitivity
for the identification of hemorrhagic axonal injury and small contusions and has been shown to
identify these lesions in patients with normal CT scans (Yuh et al., 2013). Over the past decade,
there has been increasing use of MRI following the initial TBI assessment and treatment,
especially in patients with persistent unexplained neurologic findings (Wintermark et al., 2015).
While MRI is currently less available in the acute setting, takes longer to perform, and is more
expensive than CT, newer MRI imaging techniques are advancing our understanding of TBI and
will likely play a larger role in the diagnosis and management of TBI.
Advanced Imaging Techniques
Diagnosing brain injury for all levels of TBI severity is a particularly active area of
research. Advanced MRI imaging techniques such as diffuse tensor imaging (DTI) might have
prognostic utility in patients with TBI (Edlow et al., 2016; Yuh et al., 2014). Subtle alterations of
brain tracts or fiber pathways have been visualized using DTI, which enables better imaging of
the extent of early microstructural changes post-mTBI (Veeramuthu et al., 2015). DTI has
4
Subdural hematoma is an accumulation of blood above the brain but below the dura, which appears as a crescentic
or concave opacity overlying the brain on CT.
5
Epidural hematoma is a traumatic accumulation of blood between the inner table of the skull and the stripped-off
dural membrane.
6
Intra parenchymal hemorrhage is one form of intracerebral bleeding in which there is bleeding within brain
parenchyma.
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provided evidence that all TBIs, ranging from mild to severe, can result in a degree of axonal
damage, with the more severe injuries showing damage to both axons and myelin (Pan et al.,
2016).
Finally, positron emission tomography (PET) scans are useful for looking at brain
metabolism and molecular imaging. PET scanning can reveal anomalies in TBI patients with
unremarkable CT and MRI scans (Shin et al., 2017). However, the utility of PET and other
advanced imaging techniques in diagnosing mTBI remains to be determined.
Limitations of Current Approaches in the Clinical Diagnosis
of Mild Traumatic Brain Injury
The current methods of mTBI diagnosis rely on a report of certain symptoms at the time
of injury from the person who was injured or from a witness. The immediate symptoms that
indicate mTBI are a brief loss of consciousness or a period of amnesia or confusion, or both.
Some definitions also include an immediate headache. There are few specific tests, such as Xray, blood test, or CT scan, widely available to help make the diagnosis of mTBI. The Food and
Drug Administration (FDA) has cleared the following tests for the prediction of intracranial
hemorrhage on a head CT scan performed within 12 hours of TBI: a blood test combining glial
fibrillary acidic protein and ubiquitin carboxy-terminal hydrolase L1; the Banyan Biomarkers’
brain trauma indicator, which identifies and measures the levels of two brain-specific proteins
that appear in the blood within 12 hours of a brain injury when bleeding has occurred; a portable
quantitative electroencephography test (BrainScope’s Ahead® 100), which provides an
interpretation of the structural condition of the patient’s brain after head injury; and a portable
near-infrared spectroscopy (NIRS) to detect intracranial bleeding.
Despite those options, the current widely used methods of diagnosing mTBI are far from
ideal, as they can produce both false positive and false negative diagnoses. Common issues in the
diagnosis of mTBI are described below.
Some Patients Who Experience mTBI Symptoms Cannot or Do Not Report Them
Because mTBI can result in retrospective amnesia or confusion at the time of injury,
patients might not be able to recall the details of their injuries. Furthermore, within the combat
setting, sleep deprivation, acute stress, sensory overload, and prolonged missions can impede a
service member’s ability to recognize an alteration of consciousness, and those same
complicating factors can potentially affect recovery (Chapman and Diaz-Arrastia, 2014). The
recollection of the events associated with an injury might also be altered by drug or alcohol use
or by preexisting dementia, both of which are common among civilians with mTBI. And two
patient groups, active duty troops and athletes, might well remember injury events and symptoms
but be reluctant to report them for fear of being pulled from their unit or team. Thus, given the
current state of diagnosis, mTBIs are often overlooked.
A recent study found that one-third of athletes did not realize they had a concussion
(Meehan et al., 2013). Patients treated in hospital settings do not fare much better. Three studies
of patients with head injuries presenting to emergency departments found that concussions were
missed in 56 to 89 percent of cases (De Maio et al., 2014; Delaney et al., 2005; Powell et al.,
2008). Another difficulty in diagnosing mTBI occurs in the case of complex polytrauma where
other injuries might appear to be more severe and the head injury is not assessed.
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Some Patients Who Experience mTBI Symptoms and Report Them Might Not Have Brain
Injury
A headache following a head injury might be due to a traumatically triggered migraine
headache or to neck muscle strain, particularly if the headache begins hours after the injury. A
brief loss of consciousness during contact sport or combat activities might be a result of severe
dehydration, occult bleeding, or neurocardiogenic syncope (Williams and Bernhardt, 1995).
Some Patients Who Do Not Experience Concussion Symptoms Might Actually Have a
Brain Injury
Multiple studies have found that repetitive head injury and blast exposures that do not
produce immediate mTBI symptoms can result in white matter changes observable with diffuse
tensor imaging (Asken et al., 2018) or in elevations of brain proteins in peripheral blood (LuckeWold et al., 2014). It is unclear if a single head injury not resulting in immediate mTBI
symptoms demonstrates similar evidence of brain injury.
Thus, when considering the diagnosis of TBI in the clinical setting, it is important to
understand the role that patient and family self-report have in providing evidence of an injury.
While prospective evaluation is often able to document an initial injury, prior injuries are
typically undocumented or elicited via informal methods (Corrigan and Bogner, 2007a). TBI is
often confused with a variety of other conditions, including aging, depression, and emotional
problems such as anxiety or posttraumatic stress disorder (Dams-O’Connor et al., 2014; Spencer
et al., 2010). Even when medical records are available, a large percentage of prior injuries often
do not receive recognition or medical attention (Setnik and Bazarian, 2007). Therefore, patient
self-report of previous head trauma is often used in both clinical practice and research as a
screening method to identify TBI. However, the most common practice of asking one or two
questions to identify a history of previous TBI has been found to be inadequate in that all but the
most severe or recent injuries are missed (Corrigan and Bogner, 2007b).
The problem of recall is most apparent in adults attempting to report TBI that occurred in
childhood. Even when carefully cued, adults with TBI events occurring before age 4 were unable
to report prior injuries 25 percent of the time even when hospitalization was involved (McKinlay
et al., 2016). In general, most previously unreported childhood TBI is not recollected, although
having been older at the time of injury and having experienced a more severe injury were found
to increase the likelihood of remembering prior injury (McKinlay and Horwood, 2017). Failure
to recognize the etiology of symptoms precludes appropriate treatment or symptom management
(Yi and Dams-O’Connor, 2013).
While the literature provides evidence that self-report might be helpful for the initial
screening of TBI and its symptoms, the evaluation is greatly enhanced by structured interviews
using validated instruments. Furthermore, self-report does not replace the need for a clinical
evaluation for TBI and comprehensive neuropsychiatric testing (Corrigan and Bogner, 2007a).
Health Care Professionals Trained to Diagnose Traumatic Brain Injury
Given the complexities in diagnosing TBI, especially mTBI, and the time that might have
elapsed since the original injury, a diagnostician needs to be trained on and familiar with the
standard diagnostic tools (discussed earlier in the chapter) used in making a determination of
brain injury and its severity.
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Currently the VA requires one of four medical specialists to diagnose TBI: a neurologist,
neurosurgeon, physiatrist, or psychiatrist. The physician making the diagnosis should be familiar
with the signs and symptoms of TBI, abnormal structural imaging, and abnormal physical
findings on exams (such as neurologic exams). Additionally, the diagnostician should be aware
of common psychological comorbidities that often present with TBI and should be prepared to
refer the patient for additional evaluation. For example, in cases where the neurologic exam is
normal in an individual with mTBI, a physician specializing in concussions might need to work
with a psychologist as part of a team approach to ensure a comprehensive evaluation and
diagnosis. Additional specialties might need to be available, as part of a team, and the physician
should not hesitate to call on those team members who might assist in making the diagnosis.
Thus, making a diagnosis of brain injury might include
• A detailed neurologic exam (including a headache specialist, a vision specialist, and a
balance specialist to assess vestibular dysfunction),
• Brain imaging (likely MRI to look for signs of cortical or subcortical injury),
• Cognitive evaluation by a psychologist with formal training in the assessment of TBIrelated cognitive and executive functioning deficits, and
• Evaluations by physical, occupational, and speech therapists to clarify the extent of the
TBI and the deficits that might present, including exertional symptoms.
There are many medical/clinical specialties and subspecialties involved in making the
diagnosis of a brain injury, particularly if the diagnosis occurs months to years following the
injury. Clinical psychology and clinical neuropsychology, for example, are disciplines where
specialized training in assessment of TBI consequences is common and documentable (Podell et
al., 2010; Prince and Bruhns, 2017). Even if the sole determination is not made by a professional
of one of these specialties, it is difficult to see how adequate information about cognitive
consequences of TBI could be collected without a formal assessment.
Given today’s increased awareness of TBI, more medical specialties now include training
in TBI within their curriculum and have continued updates concerning the current state of the
science. Additionally, there are at least 18 Accreditation Council for Graduate Medical
Education (ACGME) accredited brain injury fellowships (e.g., Rutgers New Jersey Medical
School, New York University School of Medicine, University of Washington) that train
physicians of many specialties to assist in the diagnosis, treatment, and rehabilitation of
individuals diagnosed with brain injury. Thus, the VA should allow health care professionals,
including non-physicians, with additional training and experience in brain injury, to make TBI
diagnoses. The committee believes that it is the training and experience, not necessarily the
medical specialty that renders a health care specialist capable of an accurate diagnosis.
The committee recommends that the Department of Veterans Affairs allow health
care professionals who have specific traumatic brain injury (TBI) training and
experience, in addition to the current required specialists, to make a TBI
diagnosis. Furthermore, the committee recommends pertinent and ongoing clinical
training that is up to date with the state of current knowledge regarding TBI.
The committee notes, however, that specific and ongoing clinical training does not
automatically guarantee knowledge and skill acquisition. Thus, the VA should consider
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implementing a mechanism to prove the success of educational initiatives through demonstration
of competency in assessing and diagnosing TBI.
CO-OCCURRING TBI, PTSD, DEPRESSION, PAIN, AND SLEEP DISTURBANCE
In addition to the complexity of diagnosing TBI as described above, common cooccurring conditions including PTSD, depression, pain, and sleep disturbance may also
complicate the diagnosis. TBI has been associated with behavioral health problems such as
persistent pain, depression, sleep, anxiety, aggression, and impulse control and overlaps with the
symptoms of PTSD (Collins et al., 2012; Stein et al., 1997). PTSD and other mental disorders are
often diagnosed concurrent with or following a brain injury. Thus, a TBI evaluation is often
incomplete without a skilled assessment for PTSD and other common comorbidities. PTSD and
TBI share some key neuropsychologic and functional neuroanatomic characteristics, and both are
associated with cognitive impairment and sleep disruption (Tanev et al., 2014). Dissociative
symptoms are often observed in PTSD, and there is evidence that TBI can result in dissociativelike symptoms, such as emotional numbing, derealization, reduced awareness of surroundings,
depersonalization, and amnesia (Bryant et al., 2011). Further complicating the issue of
comorbidity is that TBI, PTSD, and depression are also associated with chronic pain, which
similarly overlaps with those conditions (Bryant et al., 2011).
Farmer and colleagues (2017) used Military Health System electronic health record data
to characterize common symptoms associated with an mTBI diagnosis in the Military Health
System. The symptoms included headache, sleep dysfunction, dizziness, and balance disorders.
Additionally, the report reinforced earlier findings that individuals with an mTBI diagnosis are
also frequently diagnosed with behavioral health conditions such as depression and PTSD.
Farmer et al. (2017) reported that behavioral health diagnoses were twice as common in those
with a history of a TBI diagnosis, regardless of severity, as those without. The most common
behavioral health diagnoses were adjustment disorder (16 percent) and anxiety disorder (14
percent), followed by a diagnosis of depression.
Given the significant overlapping symptoms between TBI and PTSD, differential
diagnosis is difficult. Patients with TBI often meet the diagnostic criteria for PTSD on screening
instruments for TBI, and vice versa. Many veterans of the wars in Iraq and Afghanistan who
have experienced mTBI also have PTSD related to their combat experience (e.g., Silver et al.,
2001). Numerous studies have examined the link between TBI and PTSD, and they have
consistently found that veterans with positive TBI screens are more likely to have PTSD than
veterans with negative TBI screens (Carlson et al., 2010; Hoge et al., 2008, 2014; Zatzick et al.,
2010). Hoge et al. (2014) found that even after accounting for predeployment symptoms, prior
TBI, and combat intensity, TBI was the strongest predictor of postdeployment PTSD symptoms.
A study by Hoge et al. (2008) found that soldiers with mTBI, primarily those who had a loss of
consciousness, were significantly more likely to report poor general health, missed workdays,
medical visits, and a high number of somatic and postconcussive symptoms than were soldiers
with other injuries. However, after the researchers adjusted for PTSD and depression, they found
that mTBI was no longer significantly associated with those physical health outcomes or
symptoms, except for headache. Thus, mTBI is strongly associated with PTSD and physical
problems in soldiers returning from Iraq. Furthermore, the study found that PTSD and depression
are important mediators of the relationship between mTBI and physical health problems (Hoge et
al., 2008).
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A recent study of veterans without TBI who had returned from Iraq and Afghanistan
reported prevalence rates of 23 percent for PTSD, 17 percent to 21 percent for depression, and 7
to 15 percent for alcohol-related problems. The rates were much higher among veterans with
TBI, with 89 percent having a comorbid psychiatric diagnosis, including 44 to 54 percent who
had a diagnosis of PTSD and 70 percent who had pain diagnoses (Armistead-Jehle et al., 2017).
The relationships among TBI, post-concussive symptoms, anxiety, depression, PTSD,
and chronic pain are complex. TBI may result in co-occurring mental and physical symptoms,
mental health symptoms may exacerbate pain and other post-concussive symptoms, and
symptoms may occur coincident to one another. Pain, the use of medications, alcohol or drug use
or intoxication, or PTSD, which can be present either in isolation or in addition to a brain injury,
can confound or complicate the diagnosis (Hoge et al., 2008, 2014; Roozenbeek et al., 2013).
SUMMARY AND RECOMMENDATION
Damage to the brain after trauma is referred to as traumatic brain injury. TBI may be
blunt, non-penetrating, penetrating, or due to blast. The resulting neuropathology consists of a
primary injury that is a direct consequence of the traumatic insult and a secondary injury that
results from a cascade of molecular and cellular events triggered by the primary injury and that
leads to cell death, axonal injury, and inflammation. According to CDC, mTBI (often referred to
as a concussion) manifests initially as a brief change in mental status or unconsciousness,
whereas severe TBI results in an extended period of unconsciousness or amnesia.
TBI severity is typically defined at the time of initial injury; the GCS has been the gold
standard of neurologic assessment of trauma patients since its development by Teasdale and
Jennett in 1974. Other TBI severity-classification systems grade single indicators, such as loss of
consciousness and duration of posttraumatic amnesia. The predictive value of those measures has
been demonstrated, but each may be influenced by factors unrelated to, or only indirectly related
to, the severity of the TBI (e.g., intoxication). Ultimately, the severity of the injury defined
initially does not necessarily predict the trajectory or natural history of TBI, as individuals
diagnosed with mTBI can experience ongoing impairment.
In the absence of clear biomarkers, self-report based on a validated screening method is
currently considered the gold standard for obtaining a comprehensive lifetime history of
exposure to TBI. Reliance on medical records is often insufficient because many injuries are not
treated, including, occasionally, even more severe injuries. Screening instruments vary in the
extent to which their psychometrics have been established, with single-item screens tending to be
the least reliable and least likely to capture all TBIs. Because many mTBIs are not evaluated at
the time of injury, injuries incurred during deployment are typically screened retrospectively
with the Brief Traumatic Brain Injury Screen (DVBIC, 2007; Schwab et al., 2007), a four-item
measure that is typically completed upon return from deployment as part of a comprehensive
health screening. A positive screen is followed by a more comprehensive evaluation, the VA
Comprehensive TBI Evaluation (VA, 2010).
The current method of TBI diagnosis after initial injury relies on the report of certain
symptoms at the time of injury from the person who was injured or from a witness. However, not
all individuals who have sustained a TBI are identified at the time of the initial injury as, in the
case of complex polytrauma, for example, other injuries might appear to be more severe and the
head injury is not assessed, or, in the case of mTBI, the individual might not present for medical
care. Furthermore, there are no current tests to help make, and perhaps document, the diagnosis
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more than 24 hours after injury, although new tests have been approved by FDA for use early
after injury.
Thus, when considering the diagnosis of TBI in the clinical setting, it is important to
understand the role that patient and family self-report have in providing evidence of injury.
While prospective evaluation is often able to document an initial injury, prior injuries are
typically undocumented or elicited via informal methods. Furthermore, TBI is often confused
with a variety of other conditions including aging, depression, and emotional problems such as
PTSD. Even when medical records are available, a large percentage of prior injuries often do not
receive recognition or medical attention. Therefore, patient self-report of previous head trauma is
often used in both clinical practice and research as a screening method to identify TBI.
TBI has been associated with such behavioral outcomes as depression, anxiety,
aggression, and impulse control and overlaps with the symptoms of PTSD. Thus, a TBI
evaluation might be incomplete unless the diagnostician is familiar with the symptoms of PTSD
and other common comorbidities. PTSD and other psychiatric conditions are often diagnosed
concurrent with or following a brain injury. PTSD and TBI share some pathophysiological
characteristics and both are associated with cognitive impairment and sleep disruption. It is
important to recognize that mental health symptoms might have causes other than TBI. These
causes include pain, the use of medications, alcohol or drugs use or intoxication, or PTSD, all of
which can be present either in isolation or in addition to a brain injury and, as noted, confound or
complicate the diagnosis.
Given the complexities in diagnosing TBI and the time that might have elapsed since the
original injury, a diagnostician needs to have experience with TBI and be trained and familiar
with the state of the science in order to accurately make a determination of brain injury and its
severity. In addition, there is ongoing research and new theoretical views on the trajectory of
recovery after TBI, so new developments are likely forthcoming that would help providers who
have training and experience with TBI to accurately diagnose TBI. Currently the VA requires
one of four medical specialists to diagnose TBI: a neurologist, neurosurgeon, physiatrist, or
psychiatrist. There are many specialties and subspecialties involved in making the diagnosis of a
brain injury, particularly if the diagnosis occurs months to years following the injury.
Universities and medical schools offer special training in brain injury to train physicians and
other health care professionals with an interest in the field to assist in the diagnosis, treatment,
and rehabilitation of individuals diagnosed with brain injury. Thus, the VA should consider
allowing other health care professionals with experience and pertinent ongoing training in brain
injury to make TBI diagnoses. The committee believes that it is the training and experience and
not necessarily the specialty that renders a health care professional capable of an accurate
diagnosis.
The committee recommends that the Department of Veterans Affairs allow health
care professionals who have specific traumatic brain injury (TBI) training and
experience, in addition to the current required specialists, to make a TBI
diagnosis. Furthermore, the committee recommends pertinent and ongoing clinical
training that is up to date with the state of current knowledge regarding TBI.
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3
Disability Determination Process for Veterans with
Traumatic Brain Injury

The Department of Veterans Affairs (VA) requested that the committee review the
adjudication process by which impairments that result from traumatic brain injury (TBI) are
assessed for awarding disability compensation. The committee specifically was asked to assess
the adequacy of the tools and protocols used by the VA to provide examinations and also to
review the credentials and training of the providers who perform examinations. Chapter 3 begins
by defining disability and providing an overview of the VA’s disability determination process for
the residuals of TBI (i.e., those conditions which result from sustaining a TBI) from the
submission of the claim through the appeals process. The chapter then focuses on the tools and
protocols used in evaluating the residuals of TBI as well as the credentials and training required
in the clinical assessment and disability rating of TBI residuals. Finally, the chapter describes the
VA’s efforts at quality assurance for the adjudication process.
DISABILITY AND DISABILITY COMPENSATION
Disability compensation is a monetary benefit awarded to veterans for one or more
injuries or illnesses that the VA determines were “service connected,” that is, were incurred
during active military service (VA, 2018a).1 Each disabling, service-connected condition is
assigned a rating, ranging from 0 to 100 percent disability, in 10 percent increments. The degree
of disability for a given disabling condition depends on a number of factors, including the
diagnosis (coded according to the Veterans Affairs Schedule for Rating Disabilities [VASRD],
which provides criteria for translating medical information into a disability rating) associated
with the disability and a variety of functional measures. A veteran who has more than one
service-connected disability receives a rating for each condition, and the VA then applies a
formula to determine the overall disability rating (VA, 2018a). Finally, the overall disability
rating is mapped to a benefits table (see Chapter 1, Table 1-1), which shows the monthly amount
paid by VA to the veteran commensurate with the degree of disability and the number of eligible
dependents (VA, 2015a).

1

In addition to monetary benefits, veterans may be eligible for other benefits, including health care, housing, and
insurance benefits. The focus of this chapter is monetary benefits.
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The VA regards disability as an intersection of service connection, diagnosis, and
function, and the compensation decision is for the most part not associated with the veteran’s
ability to work.2 This can be contrasted with how the Social Security Administration (SSA)
views disability. SSA, another federal agency that provides disability benefits, views disability
compensation as a binary decision where the compensation is awarded based on the claimant’s
inability to work or perform “substantial gainful activity” by reason of a medical impairment
(SSA, 2017). While SSA awards disability compensation to individuals who cannot work, the
VA awards disability compensation to people who sustain injuries from military service,
regardless of their ability to work. Veterans may also receive disability benefits from SSA while
receiving benefits from the VA, although eligibility for one does not necessarily confer eligibility
for the other (VA Law, 2018).
In fiscal year 2017, 155,321 veterans received compensation benefits for residuals of
TBI. Table 3-1 shows the number of unique veterans who received VA disability compensation
benefits for residuals of TBI, displayed by their overall disability ratings, inclusive of TBI and
any other non-TBI rated conditions.
TABLE 3-1 Overall Disability Ratings for Veterans with a Rating for Residuals of Traumatic
Brain Injury
Overall Disability Rating
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Total

FY 2017
39,494
55,648
485
8,779
20,757
8,113
163
15,698
143
18
6,023
155,321

FY 2018 to date
(as of July 2018)
41,314
56,999
465
9,168
21,676
9,371
159
18,077
137
18
6,654
164,038

NOTE: Fiscal year (FY) to date includes data from October 1, 2017, to June 30, 2018. Those with 0%
were evaluated but determined to have no disability.
SOURCE: Communication with Veterans Benefits Administration, July 2018.

DEPARTMENT OF VETERANS AFFAIRS DISABILITY DETERMINATION
PROCESS FOR RESIDUALS OF TRAUMATIC BRAIN INJURY
The adjudication process for VA disability compensation involves the following key
stakeholders: the veteran, the Veterans Health Administration (VHA), the Veterans Benefits
Administration (VBA), and staff offices that work with veterans on appeals; however, not all
2

An exception is that for certain disabilities a veteran receiving a 100 percent disability rating cannot work full time
or make over a certain income (usually the federal poverty line) (VA Law, 2018).

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

DISABILITY DETERMINATION PROCESS

59

cases involve all of those stakeholders. This section describes the process by which the
stakeholders work together to adjudicate claims for residuals of TBI. The overall adjudication
process is not unique to residuals of TBI claims, but there are specific tools and protocols that are
unique to those claims. Figure 3-1 provides a simplified version of the adjudication process:

FIGURE 3-1 Overview of the VA adjudication process for disability compensation.
NOTES: A veteran may file for an appeal at any step in the process (e.g., service connection, initial
decision, a decision for an increased rating). C&P = compensation and pension; DBQ = Disability
Benefits Questionnaire; DEMO = Disability Examination Management Office; TBI = traumatic brain
injury; VA = Department of Veterans Affairs; VASRD = Veterans Affairs Schedule for Rating
Disabilities; VBA = Veterans Benefits Administration; VHA = Veterans Health Administration.

Broadly speaking, the VA disability determination process for residuals of TBI involves
the following steps, as described in the VA’s Compensation and Pension Manual, M21 (see
Appendix I for M21 Table of Contents) (VA, 2018b):
1. If the service member is being medically discharged from the military because of
residuals of TBI that render him or her unfit for duty, the disability evaluation process
begins while the service member is still serving in the military. At any point after
leaving the military, a veteran may file a claim with the VA for a disability. Disability
claims can be filed through the VA’s eBenefits, in person with a veterans service
organization (VSO), or with a VA representative at a military installation (health.mil,
2018).
2. VBA receives the claim. If VBA receives a “substantially complete application,”
meaning it includes sufficient information to verify the veteran’s service and claimed
medical condition, it will begin to process the claim. If VBA does not receive a
substantially complete application, VBA must give the claimant written notice of the
evidence necessary to substantiate the claim. It must also inform the claimant whether
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3.

4.

5.

6.

the VA or the claimant is responsible for obtaining that evidence. A veteran submitting
a claim for residuals of TBI must first establish a TBI diagnosis by a psychiatrist,
physiatrist, neurologist, or neurosurgeon if the veteran did not receive a diagnosis
while on active duty (VA, 2018b).
Once the TBI diagnosis has been established, the residuals of TBI must be assessed.
That may happen in a number of ways. VBA might accept a medical report from a
private physician if it determines that report is “adequate for rating purposes.”3
However, in most cases, standard medical examinations are not “adequate for rating
purposes” because the diagnostic and treatment information obtained in a standard
medical examination does not cover functional impacts of the impairment. In those
cases, VBA orders a compensation and pension (C&P) examination performed by a
VHA clinician or a VBA clinician contractor. The C&P examiner evaluates the degree
of impairment, functional limitation, and disability, which is recorded in the Disability
Benefits Questionnaire (DBQ), which is unique to residuals of TBI (see Appendix D).
The C&P examination results are sent to VBA via the C&P record interchange. A VBA
rating specialist determines the percentage rating by comparing medical evidence
recorded in the DBQ for residuals of TBI with criteria in the VASRD for residuals of
TBI, in addition to other information such as the veteran’s medical and service records.
The veteran begins receiving disability benefits. The disability rating may be adjusted
as the veteran’s condition worsens or improves over time. That adjustment requires
reevaluation of the veteran’s condition(s). Veterans receiving benefits for residuals of
TBI may request to be reevaluated at any time.
If the veteran does not agree with the rating decision, he or she can submit an appeal to
have the case reviewed by the Board of Veterans Appeals. The appeals process gathers
and develops new evidence and re-reviews the case to issue a final decision on behalf
of the VA secretary for disability compensation claims (and other veterans’ benefits).

In December 2018, the average reported length of time for the VA to process disability
claims was 110 days (VA, 2018c).
THE RATING PROCESS
VBA is the administration within the VA that makes the decision about the rating, with
information gathered from the veteran’s records and, often, with health information established
from VHA or VBA-contracted clinicians. VBA staff work across 57 regional offices to process
claims. Claims processors are veterans service representatives (VSRs), who gather the evidence
needed to determine entitlement, and rating veterans service representatives (RVSRs), who
decide rating percentages. In fiscal year (FY) 2017, 50,155 veterans submitted claims for TBI:
38,659 were filed for service connection, while 11,496 were filed for an increase in benefits
(communication with VBA, July 2018). In 2018 the maximum award was $2,973.86 per month
for 100 percent disability rating for a veteran alone, and $3,261.10 for 100 percent disability
rating for a veteran with a spouse and child (Veterans Aid Benefit, 2018).
The VBA’s predetermination team and the rating team work together to make a rating
decision. Those teams include VSRs, who gather the evidence needed to determine entitlement,
3

38 CFR 3.326.
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including requesting medical exams, reviewing information from VHA, and gathering other data
required to make a claim decision, and RVSRs, who determine whether the condition is service
connected, determine the disability rating, and assign an effective date. The predetermination
team’s job of developing the evidence necessary to make a rating decision is often timeconsuming, as multiple requests might be necessary to obtain all the needed information. The
predetermination team sets deadlines for receipt of requested information and determines
whether VHA should complete a C&P exam (IOM, 2007).
The rating team makes decisions on claims that require the consideration of medical
evidence. In addition to medical records, VSRs retrieve the military personnel file.4 A routing
tool determines whether the examination goes to a VA medical center clinician or a VBAcontracted clinician, based on the veteran’s zip code. The determination is made based on the
distance and availability of VHA clinicians. If there are no VHA clinicians available within a
month of the scheduling goal, the veteran may see a VBA contractor. However, VA does set a
limit for the number of exams performed by contractors (personal communication with VBA,
August 6, 2018).
RVSRs take the information from the cases determined by the VSR to be “ready to rate”
and make a decision on service connection, percent disability, the need for reexamination, and
the competency of veterans and dependents for self-support. The information from the DBQ is
entered into the Veteran Benefits Management System evaluation builder, which populates all
the information inputted by the rater. Then the RVSR assigns an effective date (the date the
veteran will begin to receive benefits). Only RVSRs or decision review officers (DROs) may
prepare complex medical opinion requests, including conflicting medical diagnoses and
questions concerning the credibility of evidence presented to the examiner. Journey-level VSRs
who have completed training specified by the central office may prepare basic medical opinion
requests without RVSR or DRO review (VA, 2018b).
It should be noted that in determining a disability percentage for residuals of traumatic
brain injury, an RVSR might consider information from more than one DBQ. The order in which
DBQs are completed should be taken into consideration, given the likelihood that additional
DBQs will be required and answers to questions on one might be required in another. For
example, because the posttraumatic stress disorder (PTSD) DBQ requires information from the
TBI DBQ, the TBI DBQ should be completed before the PTSD DBQ. A protocol should be
implemented requiring the TBI DBQ to be conducted prior to the PTSD DBQ. (See Appendixes
D and J for the TBI and PTSD DBQs, respectively.)
THE APPEALS PROCESS
Veterans have the right to appeal any benefits decision made by VBA. Once VBA has
made a decision on the veteran’s claim (whether the initial decision, a decision for an increased
rating, or any other decision), the veteran has 1 year to appeal some or all of the decision,
including, but not limited to, entitlement to service connection, the percentage of evaluation
assigned, and the effective date (see Notice of Disagreement, Appendix K). The appeals process
is a multistage, nonlinear process set in law that has evolved over decades, with a continuous
4

Prior to leaving the military, all service members undergo a medical examination that is used by both the
Department of Defense (DoD) and the VA called the separation health assessment (VA, 2018b). The examination
documents and assesses the service member’s medical history, medical concerns identified during his or her service
career, and current health status.
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open record which allows the submission of new evidence at any time. Each submission of
evidence requires a new cycle of review and decision making. The appeals process is described
in Box 3-1 below.

BOX 3-1
Life Cycle of a VA Appeal
•
•
•
•
•
•

Veteran submits claim
VBA issues initial VA rating decision
Veteran submits notice of disagreement informal appeal
VBA issues statement of the case informal appeal decision
Veteran submits VA Form 9 (Substantive Appeal) formal appeal
VBA issues supplemental statement of the case 1st, 2nd, 3rd, etc. appeal decision(s). VBA
certifies and transfers appeal to Board of Veterans’ Appeals for a final decision. Board
issues final decision
• By law, board must decide appeals in docket order
SOURCE: BVA, 2016.

There are two levels of appeals. The first level of appeal is heard by the Board of
Veterans’ Appeals (BVA). The BVA’s mission is to conduct hearings and decide appeals in a
timely manner.5 To initiate an appeal, the veteran must submit a Notice of Disagreement (see
Appendix K). Additionally, the veteran must submit VA Form 9, which is the official appeal (see
Appendix L). If, after the decision is made, the veteran still disagrees with the BVA’s decision,
then the second level of appeal available to the veteran is the U.S. Court of Appeals for Veterans
Claims. The veteran must submit a notice of appeal within 120 days of the BVA decision (VA,
2018b). Once the appeal has been docketed, the court clerk will send a notice of docketing to all
parties advising them of the date the clerk received the notice of appeal. The clerk also notes
what will be required of both the veteran and the VA secretary (VA, 2015b). The court is a
national court of record and has exclusive jurisdiction to provide judicial review of final
decisions by the BVA. The court provides the highest level of appeals within the VA.
The appeals process is complex and takes a considerable amount of time. In FY 2017, the
BVA issued 52,661 decisions. For those appeals that were resolved by the BVA, veterans waited
on average 7 years from the date that they initiated their appeal until resolution (BVA, 2017).6
THE DISABILITY BENEFITS QUESTIONNAIRE AND A SCHEDULE
FOR RATING DISABILITIES FOR RESIDUALS OF TBI
The committee was tasked with making a determination of the adequacy of the tools and
protocols used by the VA to provide TBI examinations and to make recommendations for
5

38 United States Code (U.S.C.) § 7101 (a)
See figure 1 in GAO’s 2017 report Additional Planning Would Enhance Efforts to Improve the Timeliness of
Appeals Decisions for a detailed appeals timeline: https://www.gao.gov/assets/690/683637.pdf (accessed March 21,
2019).

6
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legislative or administrative action for improving the adjudication of veterans’ claims for all
impairments arising from TBI. While Chapter 2 described the protocols for diagnosing and
assessing TBI, this section will describe the tools that VHA and VBA use for evaluating
residuals of TBI (i.e., the DBQ and the VASRD). The clinician using the DBQ will evaluate the
veteran’s condition, and the RVSR will determine a rating using the VASRD.7 The DBQs were
developed to assist the VBA in addressing TBI rating criteria (correspondence with VHA, 2018);
therefore, the criteria in the DBQ have been developed to mirror those in the VASRD.
As previously discussed, in order to assess the level of impairment resulting from
residuals of TBI, VHA clinicians and VBA-contracted clinicians use the DBQ, a form that elicits
the medical information needed to make claims. The DBQ provides a standardized report format
for medical examinations and opinions to guide the documentation of C&P exams. The C&P
examiners use DBQs to provide medical information that is directly relevant to determining a
disability rating, which enables the VA’s rating specialists, the RVSRs, to have the information
they need to start processing a claim by using the VASRD.
The disability rating for residuals of TBI derives from the levels of impairment contained
in the “assessment of cognitive impairment and other residuals of TBI” section of the DBQ for
residuals of TBI. In the VASRD, the disability rating for residuals of TBI can only take on five
values: 0 percent, 10 percent, 40 percent, 70 percent, or 100 percent. If the outcome of the DBQ
indicates that the veteran is completely impaired in one or more of the 10 facets on the DBQ,
VBA awards the veteran a 100 percent disability. If no facet is evaluated as total, the overall
percentage is based on the highest facet as follows: 0 = 0 percent; 1 = 10 percent; 2 = 40 percent;
and 3 = 70 percent. For example, a veteran might be awarded 70 percent disability if 3 is the
highest level of evaluation among the facets evaluated (see Appendix E).8
Comments on the 10 Facets
The committee reviewed the “assessment of cognitive impairment and other residuals of
TBI” section of the DBQ as well as comments on the 10 facets that are evaluated in that section
(see Appendix D for the DBQ). In the following subsections the committee comments on those
facets and on the difficulty that a rater may have with providing a rating on the VASRD because
of the lack of flexibility in applying the rating.
Memory, Attention, Concentration, and Executive Functions
Section II of the DBQ, “assessment of cognitive impairment and other residuals of TBI,”
identifies deficits in memory, attention, concentration, and executive functions that are
commonly observed following TBI (Rosenthal et al., 1999). The definition of executive function
used in the rating schedule emphasizes the cognitively based functions, such as planning and
organization, while the difficulties with the regulation of emotions and behavior often
experienced following TBI are not evaluated in the VASRD under residuals of TBI. Difficulties
with executive functions following TBI are wide ranging and include problems with information
processing, reasoning and problem solving, planning and organization, goal setting, self7

TBI is rated in the VASRD under 38 CFR 4.124a, Diagnostic Code 8045—residuals of TBI (see Appendix D).
Overall disability ratings for multiple disabilities are not additive, but are calculated according to a combined
ratings table and rounded to the nearest ten. As an example, for a veteran who is awarded a rating of 40 percent
disability for residuals of TBI and 20 percent for a second condition (e.g., back pain), the combined rating according
to the table is 52 percent, which the VA rounds down to 50 percent. The table can be found at VA (2018c).

8
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awareness, and mental flexibility. Executive function deficits can be observed in persons with
TBI of any severity level and might be short-lived or chronic (Wood and Worthington, 2017).
The committee notes that the DBQ specifies that cognitive impairment includes memory,
attention, concentration, or executive functioning. Ratings of impairment greater than the mild
level rely on objective evidence in testing. Evaluators should be aware, however, that appropriate
tests for evaluating a cognitive or executive function can take different forms (e.g., from an
evaluation of functional problem solving in the kitchen by an occupational therapist to a full
neuropsychologic test battery).
Furthermore, memory, attention, concentration, and executive function are grouped into
one facet, leaving the VHA or VBA clinician to choose one level of functional status for those
four areas (see Appendix D TBI DBQ). That assumes that each of these four functions has been
affected to the same degree, which might not be the case. The DBQ does not provide guidance
on how a clinician should address different levels of impairments for the four functions evaluated
in this facet.
Judgment
Judgment, which includes decision making, is rated separately on the DBQ from the first
facet of memory, attention, concentration, and executive functions. The committee found that to
be appropriate, given the importance of judgment for independent functioning. The decisionmaking process includes identifying alternative choices, weighing the pros and cons of the
choices, understanding the outcomes of decisions, and making reasonable choices. Judgment and
decision making can remain impaired for years following TBI exposure and can have a
substantial impact on an individual’s successful return to community participation (Agoston and
Kamnaksh, 2015; Wood and Worthington, 2017).
The DBQ requires an evaluation of judgment based on the complexity or novelty of
decision making and the frequency of difficulty with decision making. However, the latter
criterion can be problematic when a poor decision made infrequently has serious consequences.
For example, an individual might decide to forego taking a medication to prevent seizures on a
day that she or he wants to drink alcohol. While the individual is heeding a recommendation not
to mix alcohol with the medication, the individual has inappropriately weighed the risk of a
seizure against the perceived pros of drinking alcohol. On the continuum of complexity, the
decision to take or forego the medication and to consume or not consume the alcohol falls in the
moderate range; however, the consequences of making the wrong decision even once can be
serious. The physician filling out the DBQ must check the box on the frequency of the
occurrence, but a more refined DBQ (and the VASRD) might take into account both the
complexity of the decision and the consequences of poor decision making, rather than the
frequency with which a poor decision is observed.
Social Interaction
Social interactions might deteriorate following a TBI. For example, individuals might
experience difficulties using the historic and current context to fully comprehend meaning in a
conversation, might have difficulties with turn-taking and tending to dominate the interaction, or
might have trouble with the violation of social norms and maintaining boundaries (Angeleri et
al., 2008; Rowley et al., 2017). Many individuals have problems perceiving and reading affective
cues in themselves and others (Bornhofen and McDonald, 2008; Neumann et al., 2014).
Individuals with TBI might not be aware of how their behavior is affecting social interaction and,
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as a result, fail to modify their behavior (Prigatano, 2009; Sherer et al., 1998). Impaired social
interaction can lead to negative outcomes, such as social isolation and job loss.
On the DBQ, social interaction is evaluated with regard to the frequency in which it is
inappropriate. While frequency is an important consideration, the impact of the social interaction
deficits should also be considered. For example, individuals who fail to take turns in
conversations can quickly find themselves without a conversational partner after only a couple of
interactions.
Orientation
Disorientation following TBI is normally considered within the context of posttraumatic
amnesia. During the acute stage of recovery, individuals might not be fully aware of their
location (place orientation), the passage of time (time orientation), or their situation, and in rare
circumstances they cannot identify themselves (person orientation). The extent to which the
individual is oriented to time, place, situation, and person is used an indicator of progress in
recovery from posttraumatic amnesia (McKinlay and Watkins, 1999). However, it is also
possible that individuals might become disoriented in certain circumstances, even months or
years post-injury. While even persons without TBI might temporarily lose track of time during
prolonged circumstances without scheduled activities (e.g., vacation), the difference is that an
individual with TBI might have greater difficulty reorienting in those circumstances. Periods of
disorientation might also be a signal of underlying deterioration due to aging, or they might be a
function of multiple factors common to TBI, such as a disrupted sleep-wake cycle, medications
and their interactions, or stress. Persons with comorbid PTSD may experience dissociation and
its associated disorientation (McKinnon et al., 2016).
The DBQ assesses orientation with regard to person, time, place, and situation in
accordance with the four areas that are impaired and how frequently they are impaired. However,
while not being able to identify oneself or one’s current circumstances is the least frequent
outcome of the four, it is also potentially the most concerning, as it can have a catastrophic
impact on overall function.
Motor Activity
The committee noted that the motor facet is limited to apraxia, the inability to execute
skilled actions, which can result from multiple types of brain lesions and can affect multiple
systems, including speech and limb movements (Worthington, 2016). The assessment of this
facet is more specifically defined as slowed or decreased motor activity due to apraxia. Due to
the nature of the impairments, individuals with apraxia may have functional limitations in dayto-day function that are difficult to assess on clinical exam (Worthington, 2016).
Visual–Spatial Orientation
Deficits in visual–spatial orientation can affect route finding and the ability to work with
three-dimensional objects. Left neglect or inattention can cause an individual to run into
doorways or not be aware of dangerous situations if they only occur on the person’s left side.
Veterans and other persons with mild TBI have been found to have deficits in spatial attention
that have affected their ability to walk around in the community (Catena et al., 2009; Kearns et
al., 2015). The TBI DBQ focuses primarily on a person’s ability to find his or her way in familiar
and unfamiliar surroundings and to use assistive devices such as GPS, a global positioning
system. At the most severe level of impairment, an individual may not be able to identify his or
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her body parts (which can be affected by left neglect) or identify spatial relationships between
two objects. The DBQ would more accurately reflect the full spectrum of deficits if each level
under visual–spatial orientation also included additional visual–spatial problems, such as left
inattention.
Subjective Symptoms
The DBQ provides examples of subjective symptoms that may be considered based on
their impact on work, the instrumental activities of daily living, or family or other close
relationships. Example symptoms include headaches, anxiety, dizziness, tinnitus, insomnia,
hypersensitivity to light or sound, marked fatigability, and blurred or double vision. The physical
and sensory sequelae of TBI, including concussion (Junn et al., 2015), depend on such factors as
the brain region involved (e.g., olfactory tracts, motor cortex, visual association areas,
cerebellum) and can affect many organ systems. There are conditions that may be subjective
symptoms attributable to TBI that are not listed in the facets on the DBQ, such as olfactory
changes (Bratt et al., 2018) or postural instability or gait disturbance (Meadows and Williams,
2009); however, they are addressed in Section III of the DBQ and require additional
questionnaires to be completed.
Neurobehavioral Effects
After TBI, individuals can have numerous difficulties in behavioral regulation, including
impulsivity, poor initiation, disinhibition, anosognosia (impaired self-awareness), irritability,
aggression, inappropriate sexual behavior, apathy, and difficulties with emotional control (Wood
and Worthington, 2017; Wortzel and Arciniegas, 2014). Difficulties with behavioral and
emotional regulation are often poorly understood by others, and there is a tendency to attribute
the maladaptive behavior to the person or their “personality” rather than recognizing the brain
injury as the source (or, at a minimum, as an exacerbating factor). The misattribution creates a
barrier to the development of accommodations and strategies in the environment designed to
maximize more adaptive behavior. Individuals who have difficulties with activation and
initiation may be viewed as “lazy,” while those who are disinhibited may be perceived as “rude”
and “obnoxious.” Unfortunately, employers and the general public are often not informed about
TBI and its effects and are thus likely to react quickly to single significant incidents by
terminating employment, avoiding future interactions, or barring the individual from public
places.
The DBQ acknowledges that some deficits in neurobehavioral regulation can have a more
serious impact than others. However, the rating of the severity of this effect focuses on the
frequency in which the behavior interferes with work or social interactions. Given that a single
occurrence of some behaviors (e.g., physical aggression, inappropriate touching) could lead to
immediate termination, basing the ratings on frequency does not adequately capture the severity
of the neurobehavioral deficits. The criteria could be improved by focusing directly on the extent
of the behavior’s impact on work or social interactions. For example: Is the individual able to
self-monitor and apply compensatory strategies to avoid affecting interactions? Does the
behavior disrupt an interaction to the extent that the interaction ceases whenever the behavior
occurs? Does the behavior result in formal or informal sanctions or restrictions?
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Communication
Communication impairments after TBI may be secondary to aphasia (primary language
impairment) or manifest themselves through an interaction with other cognitive impairments that
decrease the effectiveness of communication such as an inability to attend to conversation or
difficulty with appropriate social interactions associated with communication (Togher et al.,
2014). The DBQ groups together comprehension and expression under the communication facet
and categorizes levels of difficulty based on the communication of complex ideas and basic
needs and the frequency with which the veteran experiences communication limitations.
However, an inability to communicate, even when infrequent, implies a more severe disabling
effect. Thus, the DBQ should take into account functional impact in addition to frequency.
Consciousness
The committee notes that this facet is a dichotomous yes/no indication of whether the
veteran manifests impaired arousal. While it is appropriate that a vegetative state, a minimally
responsive state, or coma are equated with total disability, there are manifestations of impaired
arousal between “normal” and “persistent altered state of consciousness,” and those disorders of
consciousness should be rated.
Cumulative Effects
As previously described, the facets diagnosed by a VHA clinician or VBA clinician
contractor on the DBQ are translated by a non-clinician to provide a disability percentage of 0,
10 percent, 40 percent, 70 percent, or 100 percent, and the facet with the highest level of
impairment is translated into the final rating. The committee found this approach to be
problematic as it does not allow for cumulative effects of multiple residuals. For example, eight
facets rated as mild might carry more consequences than a single facet rated moderate.
Other Comments
The TBI DBQ has a section for additional residuals, other findings, diagnostic testing,
functional impacts, and remarks from the clinician. It is not clear how information from that
section would be incorporated into the rating decision.
Since the DBQ mirrors the VASRD, the same issues described for facets of TBI on the
DBQ hold for the VASRD.
The committee recommends that the Department of Veterans Affairs convene
experts from both the Veterans Health Administration and the Veterans Benefits
Administration, including clinicians who diagnose and assess residuals of
traumatic brain injury (TBI), to regularly update the Veterans Affairs Schedule
for Rating Disabilities and the Disability Benefits Questionnaire for residuals of
TBI to better reflect the current state of medical knowledge.
Additional Aspects of TBI Not Adequately Addressed in the DBQ
In the committee’s review of the residuals of the TBI DBQ, the committee found
additional important residuals that were not included. In particular, injuries to cervical muscles,
ligaments, nerve roots, vertebrae, and intervertebral discs are common contributors to post-TBI
headache as well as to vestibular dysfunction (Morin et al., 2016). Thus, the committee believes
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that the VA should add the residuals in the Neck (Cervical Spine) Conditions DBQ to the list of
residuals attributable to TBI in Section III of the DBQ Initial Evaluation of Residuals of
Traumatic Brain Injury (see Appendix D for TBI DBQ and Appendix M for Neck DBQ).
In addition, there are three important residuals of TBI that are not adequately covered by
any of the existing DBQs: insomnia, vestibular dysfunction, and near vision dysfunction (near
point accommodative and convergence insufficiency).
Insomnia
Isolated questions related to insomnia and sleep disruption can be found on four DBQs
(mental disorders, chronic fatigue syndrome, PTSD, and sleep apnea), but no single DBQ
combines them all in a way that captures the full extent of disability associated with post-TBI
sleep disruption. Sleep disruption occurs commonly after TBI, contributing to fatigue, cognitive
dysfunction, and disrupted mood (Viola-Saltzman and Watson, 2012).
Vestibular Dysfunction
Isolated questions and physical exam elements related to vestibular dysfunction can be
found on two DBQs (cranial nerves diseases and ear conditions), but no single DBQ combines
them in a way that captures the full extent of disability associated with post-TBI vestibular
dysfunction. Such dysfunction is typically a mix of both peripheral (ear and vestibulocochlear
nerves) and central (vestibulo-spinal and vestibulo-ocular) vestibular structure disruption.
Vestibular dysfunction occurs commonly after TBI, producing symptoms related to (1) altered
postural stability (imbalance and abnormal gait), (2) altered oculomotor function (reduced
dynamic visual acuity, dizziness with head movement, dizziness with movement of objects in
visual field), and (3) reduced concentration or “fogginess” when in motion (Akin et al., 2017).
Vestibular dysfunction may also contribute to altered mood, particularly anxiety (Franke et al.,
2012).
Near-Vision Dysfunction
Although the eye conditions DBQ provides questions related to diplopia, no existing
DBQ provides questions or physical exam elements intended to capture the full extent of
disability associated with near-point accommodative and convergence insufficiency. These nearvision problems occur commonly after TBI and can result in not only diplopia but also blurred
vision, headache, nausea, and an inability to maintain focus while reading and doing other closerange visual activities (Brahm et al., 2009; Thiagarajan et al., 2011).
The committee recommends that the Department of Veterans Affairs add
insomnia, vestibular dysfunction, and near-vision dysfunction to the Disability
Benefits Questionnaire for residuals of traumatic brain injury.
CREDENTIALS AND TRAINING REQUIRED IN EVALUATING RESIDUALS OF TBI
FOR VA DISABILITY COMPENSATION
Examinations of disabling conditions of TBI, also referred to by the VA as residuals of
TBI, may be completed by generalists or by specialists appropriate to the residual being
examined—for example, by a psychiatrist or psychologist for mental illness or by an
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ophthalmologist for visual disorder—who have completed the Disability Examination
Management Office (DEMO) TBI training module in the Talent Management System (VA,
2016a).
Training Required for Providers Diagnosing TBI
In addition to the requirement that a provider diagnosing TBI be board certified in one of
four specialties noted above, providers must complete Web-based training through the VA’s
Talent Management System (VA, 2016b). The training includes the following modules
(correspondence with VHA Office of Disability and Medical Assessment [DMA], April 30,
2018):
• VHI Veterans Health Initiative Traumatic Brain Injury Independent Study
(VA 8339) This is a one-time mandatory training for all clinical providers treating TBI
patients and highly encouraged for all VHA providers. The independent study presents
an overview of TBI issues that primary care practitioners might encounter when
providing care to veterans and active-duty personnel. It provides a review of the
diagnostic criteria for TBI and of management principles.
• Traumatic Brain Injury Module 1: Diagnosing Combat-Related Concussion (VA
27851) This is the first module of a three-part video series on traumatic brain injury.
The module is focused on diagnosing combat-related concussion. A pre- and post-test
are provided to document knowledge transfer. The VA’s stated purpose for this
module is to provide education in the foundations of TBI and in the nuances of
diagnosing combat-related TBI.
• Traumatic Brain Injury Module 2: Expected Outcomes from Combat-Related
Concussion (VA 27852) The second module of a three-part video series on TBI is
concentrated on expected outcomes from combat-related concussion. A pre- and posttest are provided to document knowledge transfer. The VA’s stated purpose for the
module is to provide education on the outcomes of combat-related TBI.
• Traumatic Brain Injury Module 3: Treatment of Combat-Related Concussion
(VA 27853) The third module of the three-part series focuses on the treatment of
combat-related concussions. A pre- and post-test are provided to document knowledge
transfer. The VA’s stated purpose for this module is to provide education on treatment
recommendations for combat-related TBI.
• VA/DoD CPG Management of Concussion–Mild Traumatic Brain Injury—
Summary Guide (VA 5440) This publication contains a summary of the Clinical
Practice Guideline (CPG) for Management of Concussion/Mild Traumatic Brain
Injury. The guideline was developed by a group of expert VA and Department of
Defense (DoD) clinicians under the auspices of the VA/DoD Evidence-Based Clinical
Practice Work Group.
Those training modules for C&P examiners are provided by VHA’s Office of Disability
and Medical Assessment (DMA). The committee is not aware of a schedule to review or update
the DMA training. Updates are based on regulatory changes to the TBI exam or the C&P
process. On average, the courses are updated every 5 years, but if there are significant changes
that affect the examination process, updates may be undertaken sooner. Generally, VHA C&P
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disability examination courses are overview courses that assist clinicians with a basic
understanding of how to conduct specific examinations based on the legal and administrative
requirements for conducting the examination (correspondence with VHA DMA, April 30, 2018).
Thus, the VA provides additional, required training to the physicians who are currently
allowed to diagnose TBI. And, as noted in Chapter 2, the committee recommends that the VA
allow other health care professionals with TBI training and experience to make TBI diagnoses.
The committee believes that it is the training and experience in diagnosing and treating TBI over
time, not necessarily the medical specialty, that render a health care specialist capable of an
accurate TBI diagnosis.
Training Required for Providers Assessing Residuals of TBI
The assessments for the residuals of the TBI (using the TBI DBQ) may be completed by
a generalist clinician (e.g., a physician, physician assistant or nurse practitioner, psychologist) or
a specialist appropriate to the residual being examined (e.g., a psychiatrist or psychologist for
mental illness or an ophthalmologist for vision disorders) who has completed the DEMO TBI
training module. The DEMO training module takes approximately 1 hour to complete (VA,
2016c). At the completion of the course, the clinician takes a 21 multiple-choice question
examination.
The objectives of the DEMO course are to:
• Define the criteria to diagnose TBI;
• Describe best practices for activities performed prior to conducting a C&P TBI
examination;
• Apply best practices for opening, conducting, and closing a C&P TBI examination, as
well as for guiding the veteran through the interview and examination process;
• Identify signs and symptoms of TBI sequelae;
• Explain when additional testing is indicated;
• Incorporate the interpretation of diagnostic tests into the C&P report;
• Apply best practices for using the DBQ or other documentation protocol to document
a C&P TBI examination; and
• Learn through case studies.
The DEMO module defines TBI as any of the following occurring after a traumatic
event:
• Memory loss for events immediately before or after injury (posttraumatic amnesia)
• Altered mental state at the time of injury, such as confusion, disorientation, slow
thinking
• Neurologic deficits, such as weakness, balance disturbance, praxis, paresis/plegia,
change in vision, other sensory alterations, and aphasia
• Intracranial lesion
The committee found the information provided in the training materials for those who
diagnose TBI and those who assess residuals of TBI to be outdated and inaccurate, given the
current knowledge about TBI and its sequelae at all levels of severity. In addition to the
previously raised concerns related to the facets in the DBQ, there was particular concern on the
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committee about the repeated assertion in the training materials that only symptoms that emerge
soon after the injury can be confidently attributed to the TBI. The committee notes that TBI,
including mild TBI, can be associated with later health consequences (see Chapter 2 and, for
example, Aldag et al., 2017; Barnes et al., 2018; Corrigan and Hammond, 2013; Crane et al.,
2016; Dams-O’Connor et al., 2013; Fann et al., 2018; Gardner et al., 2017, 2018; IOM, 2009;
Masel and DeWitt, 2010; McKee et al., 2009). As described in Chapter 2, there are multiple
reasons why the sequelae of TBI can manifest at any time following the injury. Thus, the VA
should be aware that training materials should be updated frequently to reflect the current state of
the science.
Exams Provided by VHA Clinicians Compared to Those Provided by VBA Contractors
One theme that recurred throughout the committee’s deliberations about the adjudication
process was the differences between C&P exams performed by VHA clinicians and those
performed by VBA contractors.
In recent years there has been a substantial increase in the percentage of exams ordered
for contractors. Table 3-2 shows a breakdown of C&P exams ordered for claims that included a
diagnosis of TBI by VHA clinicians versus VBA contractors from 2016 through 2018. The
percentage of exams performed by contractors for claims that include a diagnosis of TBI has
increased from 26 percent in 2016 to 58 percent in 2017 to 71 percent to date in 2018, including
claims that ordered both VHA- and VBA-contract exams.
TABLE 3-2 VHA- and VBA-Contract Exams Ordered for Claims That Included a Diagnosis of
TBI
Fiscal Year
2016

Number of Exams
Ordered
39,524

VBA-Contract
Exams Ordered
7,100 (18%)

VHA Exams
Ordered
29,340 (74%)

Both*
3,084 (8%)

2017

42,765

15,574 (36%)

17,855 (42%)

9,336 (22%)

2018 (through
28,199
12,777 (45%)
7,999 (29%)
7,423 (26%)
July 2018)
NOTE: The number of exams ordered includes both those for service connection and those for increased
benefits.
*Both VHA- and VBA-contract examinations were ordered for a single veteran during the pendency of a
claim that included TBI. However, the examinations may or may not have been for the claimed condition
of TBI.
SOURCE: Communication with VBA, July 2018.

The increase in the percentage of exams performed by contractors is notable because
there are several differences in how VHA clinicians and VBA contractors conduct C&P exams.
First, VBA contractors often do not have the same access to VHA medical records that VHA
clinicians do. VHA clinicians have access to a veteran’s full medical record, but contractors only
have access to the information that VBA (or VHA) provides to them. If a veteran is receiving
care at the VA, his or her thorough TBI assessment will be part of the medical record, and access
to that information for the purposes of completing the DBQ might favor the veteran. A contractor
would have access to the TBI assessment only if VHA/VBA supplies it (personal communication
with VBA, June 18, 2018).
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Furthermore, the committee learned through its conversations with VBA that VHA
clinicians and VBA contractors do not receive the same training. Hiring standards are different
for VHA clinicians and VBA contractors. Contractors might not have the military cultural
competence that VHA clinicians do. In addition, contractors might be more isolated
geographically from VA medical centers, and might not have access to other examiners if
questions arise regarding their ability to assess residuals (personal communication with VBA,
June 18, 2018).
Another potential difference between VHA clinicians and VBA-contracted clinicians is
that VHA clinicians typically work with a team of individuals with specific training related to the
components included within the DBQ, while it is not clear if contracting clinicians have the same
additional expertise available to them. That could be a problem for sections on the DBQ that
might require a referral to a clinician with different expertise from the examining physician
(personal communication with VBA, June 18, 2018). In cases where contracting clinicians in
geographically isolated areas do not have access to additional expertise needed to complete a
DBQ, it might be appropriate to consider telehealth as an alternative to an in-person examination.
The VA provides standards for telehealth examinations in its M21 manual. Specifically, the
examiner must be able to “see clearly, and fully appreciate all non-verbal cues, mannerisms, and
manifestations displayed by the Veteran in a manner on par with an in-person examination” (VA,
2018b).
Finally, the committee learned from VBA that there might be a disparity between VHA
clinicians and VBA contractors in the amount of time spent with veterans. Contractors are
typically paid according to the number of exams completed. Thus, there might be an incentive to
minimize the time spent with each patient and complete more exams. Additionally, the average
VHA C&P provider is fully trained in 6–8 months and his or her work is reviewed by senior
providers. Contractors generally do not spend as much time on training and oversight, which
might lead to differing examination results (personal communication with VBA, June 18, 2018).
It is important to note that while differences exist in the way that VHA clinicians and
VBA contractors perform C&P exams, the committee could find no evidence regarding whether
there are differences in outcome between the two groups. VBA does not collect data relevant to
that issue from its contractors. Nonetheless, given that differences exist, the committee provides
a recommendation regarding the use of contractors to perform C&P exams.
The committee recommends that the Department of Veterans Affairs provide the
Veterans Benefits Administration contractors with the same training and access to
medical records as Veterans Health Administration clinicians to ensure equitable
disability determinations for all veterans.
QUALITY ASSURANCE IN THE ADJUDICATION OF DISABILITY
COMPENSATION CLAIMS FOR RESIDUALS OF TBI
Given its broader task of providing recommendations for legislative or administrative
action for improving the adjudication of veterans’ claims for impairments arising from TBI, the
committee reviewed the protocols the VA has in place for assuring quality of its processes.
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The VA’s Efforts to Ensure Consistency
The committee sent the VA questions about how the department ensures consistency in
translating information from the DBQ into a disability percentage. The VA sent written
responses to the committee’s questions and answered that it promotes consistency through
automating decision-making processes, by providing training and oversight of its raters, and
conducting national reviews of rater compliance with the department’s procedures (personal
communication with VBA, July 6, 2018).
The VA explained that consistency in decision making is promoted by automating some
of the decisions that would otherwise be left to the discretion of raters, using decision assistance
tools, such as the evaluation builder within VBA’s electronic claims processing system (i.e., the
Veterans Benefits Management System). Using the evaluation builder, the rater inputs
information from all DBQs related to the claim, and the evaluation builder translates the rater’s
selections into a disability evaluation percentage by applying the disability evaluation criteria
from the VASRD. According to the VA, that automation allows for greater consistency between
ratings.
The VA believes that the training and oversight of decision makers also promote
consistency in the ratings process (personal communication with VBA, July 6, 2018). VBA’s
Adjudication Procedures Manual, M-21, requires that TBI raters complete training, which will be
described in the next section.
Finally, the VA explained that it promotes consistency through national quality reviews
and that these reviews are “designed to gauge the quality of the claims process to maintain and
improve the consistency and compliance of all claims based on current policy and procedures”
(personal communication with VBA, July 6, 2018).
The VA’s training and oversight for raters and its quality reviews are described in detail
in the following sections.
Training Required for Veterans Service Representatives
As described previously, RVSRs are the personnel within VBA who determine if a
veteran’s condition is service-connected and, if so, provide the veteran with a disability rating
percentage using criteria in the VASRD. The committee spoke with a former RVSR to
understand the training and oversight that the VA requires of RVSRs (personal communication
with VBA, August 6, 2018).
RVSRs receive 3 months of training, including 1 at a regional office and 2 at a national
location. During the first month of training at a regional office, new RVSRs are taught by a DRO
various processes, rules, and regulations related to providing ratings. They are also taught how to
use VBA rating tools and how to navigate the VA information technology (IT) system, and they
are given an overview of diseases by body system. After this month of training, RVSRs attend
challenge training at a national location, where they are divided into classrooms of 20 students
with whom they spend the 2 months of training. Each group is provided with an initial set of
three instructors from various regional offices across the nation for the first month of challenge
training. Instructors are seasoned ratings specialists, including DROs.
RVSRs are taught the curriculum provided from the training department, including some
of the same material provided in the regional training—IT systems, diseases by body systems,
and protocols. For the second month of challenge training, the instructors are replaced by three
different instructors who teach the same material. Thus, new RVSRs repeat the same lessons
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with different teachers who might have different teaching styles and perspectives. During
challenge training, new RVSRs rate practice cases that are graded against a gold standard.
When the training is completed, the new RVSRs return to their regional offices, where
they are assigned teams and official mentors, who are DROs or seasoned raters. Every case
reviewed by a new RVSR goes to the DRO for review and then to quality review (QR) for more
review. RVSRs can specialize in certain areas that require additional training, such as TBI,
sexual trauma, cases with VA employees, or cases with veterans represented by an attorney.
When assigned specialty cases, such as TBI, the new RVSR must have 100 percent of
their cases reviewed by a mentor until they “correctly” (as determined by the mentor) rate 10
consecutive cases. Then, they are released to “single signature” status, meaning they can
determine a rating without mentor review (personal communication with VBA, August 6, 2018).
Quality Review in the VA
According to the VA’s Adjudication Procedures Manual, M-21-4 (VA, 2018b), VBA
assesses the quality of its rating process using two systems: a compensation service quality
review team (QRT), which operates at each facility where claims are processed for disability,
and the national level Systematic Technical Accuracy Review (STAR).
Compensation Service Quality Review Teams
The compensation service QRT places quality review specialists at each VBA facility
that processes claims to assess the performance of individual raters’ work. The QRT routinely
reviews claims before a final determination is made in an effort to identify and avoid common
errors (GAO, 2014; VA, 2018b). According to the VA, the QRT’s purpose is to improve the
quality and timeliness of claims processing and to decrease the amount of work performed on
individual cases. The focus is on evaluating the quality of each facility that processes claims,
identifying error trends (i.e., where a decision rises to the level of a clear and unmistakable error
or a clear violation of current regulations or directives), and ensuring that employee reviews are
performed monthly. The QRT’s primary work is to provide feedback and training on error trends
identified via individual quality reviews and in-process reviews.
Individual Quality Reviews
Individual quality reviews are randomly selected from the previous month based on
national performance standards. Five randomly selected completed cases are reviewed per month
per rater (RVSR, VSR, or DRO). The goal is to perform 60 individual quality reviews every
fiscal year per rater in order to assess quality (VA, 2018b).
In-Process Review
Another process called in-process review (IPR) occurs prior to finalization of the rating
in an effort to identify errors. Cases are again randomly reviewed. According to the VA, the
focus of IPR is on identifying errors early in the claims process, identifying training
opportunities, and improving employees’ understanding of why errors occurred and how to
prevent them in the future. Errors that are detected are provided to employees immediately so
that prompt corrective action can be taken. These are non-punitive and not used for individual
performance management purposes. The IPR process does not occur regularly (VA, 2018b).
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Systematic Technical Accuracy Review (STAR)
Quality review also occurs at the national level through VBA’s national quality assurance
program, using the STAR process. VBA began employing STAR in 2012 to measure the
accuracy of decisions on individual medical conditions within each claim (GAO, 2014). STAR
staff members randomly select completed claims and review them against specific aspects of the
claim in the STAR checklist. These include the following critical items: (1) benefit entitlement
(address all issues, proper development, grant or deny, and award actions); (2) decision
documentation and notification; and (3) administrative (appropriate signatures, examination and
medical opinion requests, and expedited favorable decision). The review focuses on the outcome
of the claim, not the process by which the decision was reached. The stated purpose of the
reviews is to gauge the quality of the claims process in order to maintain and improve the
consistency and compliance of all claims based on current policy and procedures (VA, 2018b).
The STAR review has two main components, as noted in a 2014 Government
Accountability Office (GAO) report:
• Benefit entitlement review: assesses whether the correct steps were followed in
addressing all issues in the claim, collecting appropriate evidence, and whether the
resulting decision was correct, including effective dates and payment rates.
• Accuracy performance measures: calculated based on the results of the benefit
entitlement review.
The STAR system also assesses whether claims processors appropriately documented the
decision and notified claimants. Data are produced on a monthly basis by each regional office. In
2018, claims-based and issue-level accuracy were reported for 3-month and 12-month periods.
The claims-based accuracy rate is determined by dividing the total number of error-free cases by
the total number of cases reviewed. Issue-level accuracy is a measure of individual medical
issues contained within a compensation claim. For the 12-month period preceding September 15,
2018, the national claim-based accuracy ranged from 85 to 91 percent and the issue-based
accuracy from 94 to 96.5 percent (VA, 2018d).
Progress on Institute of Medicine 2007 Recommendations for Improving the Disability
Adjudication Process
In 2007 the Institute of Medicine (IOM), in a report titled A 21st Century System for
Evaluating Veterans for Disability Benefits, offered a number of recommendations to the VA on
updating the disability evaluation process. Two of the recommendations bear on the question of
assuring and improving the quality of the system, and the current committee asked the VA to
comment on progress related to these recommendations.
Recommendation 5-3 was:
VA should establish a recurring assessment of the substantive quality and consistency, or
inter-rater reliability, of examinations performed with the templates, and if the
assessment finds problems, take steps to improved quality and consistency, for example,
by revising the templates, changing the training, or adjusting the performance standards
for examiners.
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In its written response, VHA replied that the VA Office of Disability and Medical
Assessment conducts “focused ratability reviews of disability evaluation requests and reports”
using an audit tool (communication with VHA, May 7, 2018). This process is designed for
clinical evaluation. VHA reports that it draws a randomized stratified sample of Veterans
Integrated Services Network disability evaluations, which are added to the VA Corporate Data
Warehouse each month (although it is not clear who does the auditing). The results are shared
with the facilities and might trigger additional training or suggestions for improvement to the
DBQ.
Recommendation 5-4 was: “The rating process should have built-in checks or periodic
evaluations to ensure inter-rater reliability as well as the accuracy and validity of rating across
impairment categories, ratings, and regions.” In its written response, VBA stated that it conducts
quality reviews at both the local and national level to assess the accuracy of claims processing
(personal communication with VBA, May 2018). As described earlier in this chapter, the reviews
are conducted by QRTs at each of the VA’s 57 regional offices and can result in individual
employee feedback and training. At the national level, this process is conducted by the STAR
staff. VBA also examines consistency and variance across certain disability categories and
decision types. In 2017, VBA initiated a quality management system, which is a database that
contains all the quality measurement processes in a single system.
The committee notes that VHA and VBA’s responses did not address measures of interrater reliability, as recommended by the 2007 IOM report.
Inter-Rater Reliability
The committee asked the VA if it was aware of any studies that examine inter-rater
reliability or the degree of agreement among independent raters. VBA responded by describing
its consistency study program. VBA developed its consistency study program to assess
nationwide consistency among raters and to identify regional offices that require further training.
In this training exercise, raters from all regional offices are provided the same body of evidence.
Working independently, raters must make disability determinations of granting versus denying,
assigning percentages, and assigning effective dates (personal communication with VBA, July 6,
2018).
According to a 2014 GAO report, VBA relied on inter-rater reliability studies to assess
consistency, but the studies were time-consuming and resource-intensive, so VBA limited the
scope of the studies to about 25–30 percent of its raters. However, since 2009, VBA has
expanded its consistency program to include questionnaires, which are less resource-intensive,
resulting in the VA’s ability to administer the questionnaire to all raters, and more frequently—
about 3 to 24 questionnaires per year (GAO, 2014). GAO reported that VBA stopped conducting
consistency studies in favor of the more efficient questionnaires for assessing decision-making
consistency. GAO reports that VBA did not pretest the consistency questionnaires to ensure the
clarity of the questions or the validity of the expected results. (Appendix N includes a summary
table of GAO reports on improving the VA disability compensation process.)
Chapter 4 will expand on this issue and others related to the quality of the adjudication
process and will discuss the characteristics of a high-quality process for determining disability
resulting from TBI.

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

DISABILITY DETERMINATION PROCESS

77

SUMMARY AND RECOMMENDATIONS
The VA requested that the committee review the adjudication process by which the
impairments that result from TBI are assessed for awarding disability compensation. The
committee was asked in particular to assess the adequacy of the tools and protocols used by the
VA to provide examinations and to review the credentials and training of the providers who
perform examinations.
The adjudication process for VA disability compensation involves several stakeholders,
including the veteran, VBA, VHA, and staff offices that work with veterans on appeals. First, the
veteran—or a VSO acting as the veteran’s proxy—submits a claim to VBA. If all necessary
information is provided, VBA will process the claim. Once a service-connected TBI diagnosis
has been established, the residuals of TBI must be assessed to assist VBA with determining the
disability rating. VBA sometimes accepts a medical report from a private physician if the agency
determines it is “adequate for rating purposes.” In most cases, medical information submitted is
not “adequate for rating purposes,” and VBA orders a C&P exam. A VHA physician or VBA
clinician contractor evaluates the degree of impairment, functional limitation, and disability of
the resulting TBI residuals. The C&P examiner records information using the DBQ for residuals
of TBI, which is then submitted to VBA. If there is enough evidence, an RVSR makes a
percentage disability rating decision by comparing DBQ results and other evidence to criteria in
the VASRD and assigns an effective date. The veteran begins receiving disability benefits and
may appeal to have his case reviewed if he or she does not agree with the rating decision. The
appeals process re-reviews the case.
The DBQ guides the documentation of C&P exams by providing a structure for the
standardized reporting of results. The VA developed the DBQs to mirror the VASRD in order to
simplify decision making for raters in determining a disability rating. Although the DBQ is
completed by a clinician, the disability rating is made by a non-clinician VBA rater, who applies
medical information from the DBQ and other information from the veteran’s records, if
available, to the criteria in the VASRD. The clinician essentially plays no role in applying the
diagnosis and medical information to the VASRD.
The DBQ and the VASRD provide a list of common sequelae9 of TBI that are used to
rate the level of disability associated with TBI. For the most part, the identified residuals
accurately reflect the problems that are most likely to disrupt quality of life following TBI.
However, some of the characteristics of the sequelae used to rate the severity of the disability
(e.g., the frequency at which the problem is observed) do not fully capture the sequela’s potential
impact. Furthermore, they fail to take into account some basic medical knowledge concerning
how residuals of TBI might manifest and affect disability.
The committee recommends that the Department of Veterans Affairs convene
experts from both Veterans Health Administration and Veterans Benefits
Administration, including clinicians who diagnose and assess residuals of
traumatic brain injury (TBI), to regularly update the Veterans Affairs Schedule
for Rating Disabilities and Disability Benefits Questionnaire for residuals of TBI to
better reflect the current state of medical knowledge.

9

Referred to by the VA as residuals.
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In the committee’s review of the residuals of TBI DBQ, it found that there are important
residuals that were not included. In particular, three important residuals of TBI are not
adequately covered by any of the existing DBQs: insomnia, vestibular dysfunction, and nearvision dysfunction (near-point accommodative and convergence insufficiency).
Isolated questions related to insomnia and sleep disruption can be found on four DBQs
(mental disorders, chronic fatigue syndrome, PTSD, and sleep apnea), but no single DBQ
combines them all in a way that captures the full extent of disability associated with post-TBI
sleep disruption. Sleep disruption occurs commonly after TBI, contributing to fatigue, cognitive
dysfunction, and disrupted mood.
Isolated questions and physical exam elements related to vestibular dysfunction can be
found on two DBQs (cranial nerves diseases and ear conditions), but no single DBQ combines
them in a way that captures the full extent of disability associated with post-TBI vestibular
dysfunction. This dysfunction is typically a mix of both peripheral (ear and vestibulocochlear
nerves) and central (vestibulo-spinal and vestibulo-ocular) vestibular structure disruption.
Vestibular dysfunction occurs commonly after TBI, producing symptoms related to (1) altered
postural stability (imbalance and abnormal gait); (2) altered oculomotor function (reduced
dynamic visual acuity, dizziness with head movement, dizziness with movement of objects in
visual field); and (3) reduced concentration or “fogginess” when in motion. Vestibular
dysfunction may also contribute to altered mood, particularly anxiety.
Although the eye conditions DBQ includes questions related to diplopia, no existing
DBQ includes questions or physical exam elements intended to capture the full extent of
disability associated with near-point accommodative and convergence insufficiency. These nearvision problems occur commonly after TBI and can result in not only diplopia but also blurred
vision, headache, nausea, and an inability to maintain focus while reading and doing other closerange visual activities.
The committee recommends that the Department of Veterans Affairs add
insomnia, vestibular dysfunction, and near-vision dysfunction to the Disability
Benefits Questionnaire for residuals of traumatic brain injury.
Additionally, through conversations with the VA, the committee learned that there are
differences in training and access to medical records between VHA clinicians and VBAcontracting clinicians who conduct C&P evaluations. This is notable, given the recent increase in
the percentage of C&P evaluations performed by contractors for TBI claims (from 26 percent in
2016 to 58 percent in 2017 and 71 percent to date in 2018).
The committee recommends that the Department of Veterans Affairs provide the
Veterans Benefits Administration contractors with the same training and access to
medical records as Veterans Health Administration clinicians to ensure equitable
disability determinations for all veterans.
Finally, the committee was tasked with making recommendations for improving the
overall adjudication process for disability claims for residuals of TBI. The committee examined
the structures the VA has in place for assuring the quality of its adjudication process. Although
VBA has systems in place to review the consistency of the rating process, the VA does not
measure reliability or validity. Chapter 4 will expand on this issue and discuss characteristics of a
high-quality process for determining disability resulting from TBI.
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4
Characteristics of a High-Quality Process for Determining
Disability Resulting from Traumatic Brain Injury

This chapter discusses general issues related to the accuracy of the disability
determination process; in particular, it examines the characteristics that define a high-quality
process for determining disability resulting from traumatic brain injury (TBI), including the
reliability and validity of the assessments themselves. It also discusses the characteristics of good
process indicators and approaches to reducing variability in the disability determination of TBI
residuals.
The chapter begins with a discussion of quality domains, including reliability, validity,
burden, transparency, and credibility. It explains the importance of differentiating those domains
in understanding process and outcome quality, and it comments on the many other factors that
the Veterans Benefits Administration (VBA) must take into consideration when applying those
concepts. Building on the descriptions in Chapter 3 of VBA’s current adjudication process for
residuals of TBI and the quality indicators that VBA currently measures, this chapter evaluates
those and provides considerations for additional indicators that could be used to assess and
improve the disability rating process.
The committee has included this chapter in its report because in discussions with VBA
officials, there was great emphasis on the consistency of the rating process itself (as noted in
Chapter 3), rather than on the outcome of the disability determinations. Consistency of process
was presented as an end in and of itself, with less of a focus on ensuring the reliability and
validity of the assessments, i.e., the characteristics of the process needed to ensure that the
veteran had been given an accurate disability rating. VBA has taken great pains to train its raters
so that they might accurately and reliably rate a disability; however, the emphasis on consistency
of process does not actually ensure the reliability or the validly of the rating. Furthermore, and
just as importantly, a lack of consistency in process does not necessarily mean there is a lack of
reliability or validity. It is plausible that those factors are related to assessment performance, but
is not guaranteed to be true.
DEFINITIONS OF QUALITY DOMAINS
The determination of disability can be conceptualized as an assessment or measurement
process whose components include all the steps in the diagnosis, evaluation, and disability rating
of the residuals of TBI, resulting in an overall disability assessment for the veteran. The overall
83
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quality of the disability determination process is multifactorial and includes aspects of process
(e.g., the transparency of the process, the burden to the veteran) and outcome (e.g., the reliability
and validity of disability determinations). Validity, in this context, is the degree to which the
disability determination process results in the correct quantitative result for each veteran
evaluated, over a wide range of injury severity, veteran characteristics, and geographic locations
(Price, 2016).
The committee’s review of the Department of Veterans Affairs’ (VA’s) quality assurance
measures found that the VA’s quality measures focus on consistency within the disability rating
step of the process (see Chapter 3). The VA assesses the quality of its disability ratings through
regional quality review teams (QRTs) and the national Systematic Technical Accuracy Review
(STAR). The QRTs identify individual rater-level errors and facility-level error trends. A
member of the QRT notes critical errors, such as an incorrect effective date or an application that
was approved that should have been denied. The STAR review uses a checklist to measure how
consistently claims comply with VBA’s policies and procedures. Thus, the committee concluded
that the VA defines quality primarily based on adherence to its policies and procedures.
The committee considered metrics of quality or quality domains that would be useful in
determining the adequacy of the adjudication process for residuals of TBI. There is no single
metric that captures the overall quality or performance of the disability determination process;
instead, there are multiple domains that must be considered. These include the burden to the
veteran associated with the evaluation, the transparency and credibility of the process, and the
reliability and validity of the determinations (see Table 4-1).
TABLE 4-1 Examples of Domains of Quality Related to Disability Determinations After TBI
Domain or
Metric
Burden

General Definition
The effort required to complete a
task or process.

Description Related to TBI Examinations
The time, cost, and inconvenience to the
veteran associated with completing the
disability determination process.

Transparency

The degree to which rules and
process are provided to the public in
a comprehensible, accessible, and
timely manner.

The degree to which the inner workings of the
disability determination process are made
known to the veteran, including details about
the process and progress of the veteran’s
individual disability determination.

Credibility

The degree with which the process
inspires believe or faith.

The degree with which the disability
determination process is viewed as trustworthy
and appropriate to key stakeholders, including
veterans, and thus likely to yield a result that is
trusted. High consistency of process can result
in greater credibility.
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General Definition
The extent that an instrument or
process yields the same results over
multiple trials.

Description Related to TBI Examinations
The degree to which repeated evaluations of
the same service member would result in the
same disability determination outcome. A high
degree of reliability implies low variability
from assessment to assessment. For example,
inter-rater reliability measures the consistency
of the result when a different rater completes a
separate, independent assessment.

The extent that the instrument
measures what it was designed to
measure.

The degree to which the results of the
disability determination process accurately
reflect the disability resulting from serviceconnected TBI. There are multiple subtypes of
validity, including content, construct, and
criterion validity. A high degree of validity
implies a lack of systematic bias.

SOURCES: OECD, 2018; Price, 2016.

Ideally the disability determination process should excel in each of those domains
simultaneously. Many of the domains are related to each other. For example, a reliable and
transparent process is more likely to be credible. A determination process cannot be valid
without also being reliable. A valid disability evaluation process is one that would yield the
“right answer,” i.e., accurately identify and quantify the service-connected TBI-related disability
for each veteran evaluated over a wide range of injury severity, veteran characteristics, and
geographic locations. Validity requires reliability, but a highly reliable process does not promise
validity, i.e., it might consistently yield the same incorrect results. The most highly valid
processes are generally built on standardized procedures and use personnel with standardized
training and qualifications; however, consistency of process is neither necessary nor sufficient to
ensure validity (Sajdak et al., 2013; Wilbur et al., 2018).
The reliability of the evaluation process is defined by the consistency of outcome, i.e., the
disability determinations themselves. Reliability can be measured for the entire evaluation
process or separately for each stage or component, including the diagnosis of TBI, the
determination of service connection, and the disability rating. Estimating the reliability of the
evaluation process might require a subset of veterans to be evaluated more than once, for
example, by different practitioners or at different geographic locations. In estimating the
reliability of each stage in the evaluation process and the degree with which each stage of the
process supports or compromises overall reliability, it might be informative to replicate each step
in the evaluation independently and compare results.
The concept of validity can be further divided into three subtypes: content validity,
construct validity, and criterion validity (Price, 2016). In the context of a TBI disability
evaluation, content validity is the degree with which the determination process appears to
measure or incorporate all characteristics of the veteran, the injury and its sequelae, or other
factors that would reasonably influence the disability arising from TBI. For example, the
Disability Benefits Questionnaire (DBQ) for residuals of TBI requires the examiner to assess 10
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facets of TBI-attributed cognitive impairment and subjective symptoms and select one answer
for each facet that best represents the veteran’s functional status. Do those criteria incorporate all
characteristics of the veteran’s injury-related functional status? A process that fails to assess key
neurologic functions, such as memory or motor skills, for instance, would lack content validity.
Construct validity is the degree to which the results of the disability determination
process are consistent with accepted theoretical constructs regarding TBI, its sequelae, and
resulting disability (Price, 2016). For example, a process that yields disparate results for veterans
with different sequelae of TBI but a similar overall impact on their lives would lack construct
validity, as the construct of disability is closely related to the impact that symptoms and deficits
have on the lives of affected service members. Another example of poor construct validity would
be if the rating process assumed that all sequelae of TBI were immediately apparent, when
current knowledge of TBI indicates that manifestations are often delayed.
Finally, criterion validity, a subset of construct validity, is the degree with which the
results of the disability determination process match a criterion or “gold standard” that is
assumed to define the degree of disability incurred by the veteran (Price, 2016). As there is no
clear criterion standard available for disability, the criterion validity of the disability
determination process cannot be assessed directly. However, enhanced assessment methods (e.g.,
by particularly well trained or experienced evaluators, incorporating additional evaluation
modalities such as formal neuropsychiatric testing) might yield disability determinations that
could serve as criterion standards for evaluating the usual assessment process.
A variety of approaches can be used to ensure quality. In considering the different
approaches, it is useful to separate approaches that focus on consistency in the process of
evaluation (e.g., in the qualifications of personnel, standardized training, defined and consistent
workflows) and those that focus on the outcome of evaluation. An example of the latter would be
an approach based on assessments of the accuracy of disability determination outcomes against a
criterion standard, with feedback to evaluating personnel and other stakeholders, with the goal of
reducing variability or the frequency of errors. The appeals process, allowing service members to
request a re-evaluation of their disability, might be considered to be a feedback-based system for
enhancing quality.
In seeking to obtain the same outcome each time a veteran with a stable disability is
evaluated, it is important to keep in mind that perfect reliability is an unrealistic goal. Given the
nature of the human condition, applicants can vary in their responses to an assessment from day
to day or even from minute to minute, depending on internal factors (e.g., having a headache) or
external factors (multiple distractions while the evaluation is being performed). Thus, the results
of even the most reliable test or evaluation process can vary in response to internal or external
factors affecting the applicant. In addition, the examiners and raters may themselves add
variability to the process due to internal or external factors to which they may be subject. To
address those limitations, the process should be made as independent of subjective judgement as
possible in order to reduce variability and allow for the most reliable outcome possible.
Different approaches to completing assessments may be taken to get the same result and
achieve reliability. While requiring all examiners from all specialties to follow the same
standardized process for TBI diagnosis (or identifying residuals of TBI) may not be necessary to
ensure reliability of the process, there needs to be a sufficient foundation of accurate information
to support the accuracy of the assessments and therefore their quality, i.e., the ability to measure
all relevant symptoms and deficits related to TBI. Similarly, it is important that the examiner
follow the most recent evidence-based assessment procedures and be aware of areas that are
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mostly likely to be challenging. Nonetheless, if the outcomes of assessments are consistent,
regardless of the standardization (or not) of the process, then reliability has been achieved.
Still, as previously mentioned, a reliable process is not necessarily a valid one. Even if
each clinician making a TBI diagnosis, each examiner completing a DBQ, and each rater making
a disability determination follows the same processes in their respective spheres with reliable and
reproducible results each time, it will not guarantee that the results of those determinations
represent the “truth” and are thus valid. It is important to acknowledge the overarching challenge
that there is presently no clear consensus as to what accuracy means with respect to the diagnosis
of TBI, the set of all possible sequelae, or the best way to quantify the effect of each on
disability. Further work is needed to develop and improve criterion standards that can be used to
evaluate the validity of each step in the TBI disability evaluation process.
Careful consideration should be given to the methods used to evaluate the processes of
diagnosis and disability assessment with regard to content, construct, and criterion validity.
These processes include the diagnosis of TBI, the determination of service connection, the
detection and characterization of sequelae of the TBI (e.g., as documented in the DBQ), and the
assessment and quantification of the resulting disability by raters. The goal of the overall process
is to yield an evaluation that accurately captures the effects of service-related TBI on disability in
veterans.
APPROACHES FOR ENSURING QUALITY
Broadly speaking, systems have two areas in which quality can be measured: the quality
of the systems’ processes and the quality of their outcomes. Process quality includes the domains
of burden, transparency, and credibility, whereas outcome quality includes reliability and validity
in its various forms. The variables or metrics that are used to measure quality in each of those
domains are called indicators or quality indicators. The indicators of process quality and the
indicators of outcome quality are distinct from each other (Mant, 2001).
Process quality includes how efficiently the system functions and how well it obeys its
own rules. For instance, in the veterans’ benefit determination system, process quality can be
measured by ease of access, timeliness of examinations, qualifications of reviewers, and
timeliness of appeals. Outcome quality, on the other hand, includes both reliability (e.g., how
frequently different examiners reach the same conclusions) and validity (i.e., how accurately the
system arrives at the correct answer). A system can be timely, easily accessed, adhere to its own
rules, and have few errors detected but consistently fail to produce the right outcome; process
quality does not guarantee outcome quality. To ensure and maintain high outcome quality,
systems need to measure the quality of outcomes, incorporate feedback, correct themselves, and
measure the outcomes after such a correction.
Approaches Based on Consistency of Process: Process Quality
There are two steps in the rating of service-connected TBI disability, which should be
explicitly structured and continually reassessed to assure quality. The first step is the
examination by a clinician whose results populate the DBQ, and the second is the rating process
that produces the final disability rating from the DBQ and other supporting information. Each of
the steps should have distinct process quality indicators. For the examination stage, process
indicators could include the qualification of examiners, the ease and timeliness of access, the
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completeness of the DBQ (e.g., no missing data), the timeliness of DBQ filing, and the
transparency and credibility of this step in the evaluation. For the rating process, indicators could
include time to initial disability determination, the accuracy of the rating as determined by
higher-level review, the credibility and transparency of the rating system, and the timeliness of
the appeals process. Ideally, process quality indicators should represent characteristics inherently
valuable to veterans and to the process owner (the Department of Veterans Affairs). In contrast
with determinations of outcome quality, which require judgments against external or internal
assessment standards and focus on deviations from those results, the use of process indicators is
relatively straightforward.
VBA already measures a number of process quality indicators, as detailed in Chapter 3
and summarized in Table 4-2.
TABLE 4-2 Examples of VA Quality Indicators and Measurements
VA Quality
Indicator
Adherence to VA
claim rating
policies (described
by the VA as
“accuracy”)

Measurement
The STAR review compares the documentation and outcomes of
randomly selected completed claims to a checklist to determine
the “accuracy” of the claims, meaning their adherence to the VA
policies (M-21, Chapter 3). Data are produced on a monthly basis
by each regional office and published on a public-facing website.
Claims-based and issue-level accuracy is reported for 3-month
and 12-month periods. The claims-based accuracy rate is
determined by dividing the total number of error-free cases by the
total number of cases reviewed. Issue-level accuracy is a measure
of individual medical issues contained within a compensation
claim.

Quality
Domain(s)
Addressed
Credibility, via
consistency of
process,
reliability

Consistency in
rater decision
making

Questionnaires are administered to all raters 3–24 times per year
(GAO, 2014). The questionnaires include a brief scenario on a
specific medical condition for which raters must answer several
multiple-choice questions. These tools are not validated.

Credibility, via
consistency of
process

Consistency in
qualifications for
examiners

Percentage of TBI diagnoses made by clinicians with the
appropriate specialty and proper certification (VA OIG, 2018).

Credibility, via
consistency of
process

Access to VA
facilities and
information about
disability benefits

Proportion of veterans who submit a disability claim who are
seen, measured from administrative databases. The question of
how difficult it is for the veterans to arrange an appointment
might require additional investigation, for instance, from client
satisfaction surveys.

Burden,
transparency

Timeliness

Measures of timeliness between any points in the process of
disability determination, from initial filing to initial disability
examination, from initial disability examination to initial
disability determination, and, if appealed, from initial appeal
filing to final determination (GAO, 2002, 2018).

Burden
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The first of these are the qualifications for the examiners. Under the M21-1 Adjudication
Procedures Manual (see Appendix I), if the original diagnosis of TBI is made within the
Veterans Health Administration (VHA) or by a VBA contractor, it needs to be made by a
physician who is board certified in one of four specialties: neurology, neurosurgery, physical
medicine and rehabilitation, or psychiatry. One measure of quality is what percentage of TBI
diagnoses have been made by physicians with those qualifications. Another measure of process
quality is the percentage of examiners completing the DBQ who have the specialized training
required for this role. It is important to note that there is often little or no evidence linking
common process indicators (e.g., qualifications of personnel) to outcome quality (e.g., accuracy
of disability determination against an accepted criterion standard).
A second process quality indicator is access to VA facilities and information about
disability benefits. The proportion of veterans who submit a disability claim and who are then
seen at a VA facility can be measured from administrative databases. The question of how
difficult it is for them to arrange an appointment might require additional investigation, for
instance, from client satisfaction surveys. Furthermore, there may be injured veterans who fail to
submit a disability claim due to the perceived difficulty of the process or to a belief that a
favorable disability assessment is unlikely. The improvement goal here should be to remove
barriers to access, whether real or perceived.
A third process indicator is timeliness. Timeliness can be measured between any points in
the process of disability determination, from initial filing to initial disability examination, from
initial disability examination to initial disability determination, or, if the rating is appealed, from
initial appeal filing to final determination. Measures of timeliness should be possible with data
from administrative databases, but they could also be assessed from client satisfaction surveys
and standard patient encounters.
The transparency of the adjudication process is a key quality characteristic that does not
appear to be explicitly addressed by existing VA quality indicators. Transparency is often a
requirement for credibility and should be considered from the points of view of both the
individual veteran and the system. Transparency from the point of view of the individual veteran
would include, for example, access to the details of his or her individual application (e.g., results
of the veteran’s examination as documented on the DBQ, details regarding additional materials
that have been requested by VBA). Transparency from a system-wide point of view would
include easy access to and widespread distribution of data on the system performance, including
performance with respect to both process quality measures (e.g., timeliness of and access to
VHA examinations, percent of examinations conducted by contracted examiners) and outcome
quality measures (e.g., the consistency of outcomes across geographic regions, the accuracy of
disability determinations evaluated using standardized patients, the inter-rater reliability of
determinations as assessed through independent examinations and ratings of random cases). The
committee found that transparency was inadequately appreciated as a goal by both VHA and
VBA personnel.
The committee recommends that the Veterans Health Administration (VHA) and
Veterans Benefits Administration take specific actions to increase transparency at
both individual and system-wide levels, including but not limited to providing full
access to veterans of the details of their examinations and ratings and providing
public access to detailed system-wide data, with separation by geographic location
and examination type (e.g., VHA versus contracting examiner), on the outcomes of
evaluations and outcome quality.
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Concerning who can make the diagnosis of TBI, it might seem reassuring to restrict this
role to physicians who are board certified in neurology, neurosurgery, physical medicine and
rehabilitation or psychiatry, as their training in brain pathophysiology and clinical care implies
that they should have a good understanding of TBI. However, having had the basic training in
the recent or remote past does not necessarily mean that those clinicians are currently capable of
making the TBI determination accurately or that they have the time and motivation required to
accurately make or rule out the diagnosis. Those clinicians might have chosen to focus on
another aspect of their vast fields and subspecialized in an area of greater interest to them,
whereas practitioners who are board certified in another specialist area may have a keen interest
in TBI and thus be more likely to be abreast of the current controversies and the latest evidencebased diagnostic and treatment practices and be in a better position to make such a
determination. Additionally, that requirement for board certification increases the burden on
veterans by limiting the supply of individuals qualified to perform their assessment.
The specialty of a practitioner does not necessarily ensure the accuracy of the assessment.
Not just specialization but also knowledge, training, experience, and interest should be taken into
account. A well-outlined and detailed process in the hands of an inexperienced examiner might
result in less reliable determinations than a less detailed process executed by an experienced
physician who has diagnosed and treated a large number of TBI cases in his or her professional
career. On the other hand, an inexperienced examiner with an intense interest in the topic may
provide more reliable determinations than an experienced examiner with less interest and less
time in which to complete the evaluation. A basic understanding of the pathophysiology of TBI
and of the proximal and distal signs and symptoms associated with this diagnosis is necessary for
an accurate diagnosis. However, the committee is unaware of any data supporting the current
emphasis placed on the specialty of the examiner or on using the same consistent process among
all examiners within the same discipline or among disciplines. Thus, the committee
recommended in Chapter 2 that the VA should reconsider its decision and allow any clinician
with specialized training in TBI to be able to make the diagnosis.
Approaches Based on Repetition or Comparison to Other Standards: Outcome Quality
Validity and reliability must be defined in terms of the outcome of the assessment rather
than just by the consistency of the process; consistency of process is neither necessary nor
sufficient to ensure reliability or validity. In other words, the key question is if the approaches,
whether all the same or different, lead to an assessment that is repeatable and that accurately
reflects the disability associated with TBI. Emphasizing consistency of process and qualifications
of practitioners does not ensure the reliability or the validity of the assessments, and, just as
important, a lack of consistency of process and qualifications of practitioners does not mean
there was a lack of validity. It is likely that those factors are indeed related to assessment
performance, but it is not guaranteed to be true.
If different assessment paths (providers, tools, locations) all lead to the same final
disability assessments, then the fact that the processes are different should be of little concern.
Admittedly, variability in assessments processes may negatively affect the credibility of the
process; however, if the validity of the outcome is consistently high, then the process is of lesser
importance. The biggest challenge is determining what “accuracy” means within this context and
providing a practical and widely accepted criterion standard assessment against which the
disability rating system can be judged.
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Conceptually, measurement or assessment error can be separated into two types: random
variability and systematic error or bias (Bhattacherjee, 2012). Random variability that leads to a
reduction in measurement reliability is generally addressed through ensuring that the process is
consistent, assessing the sources of random variability, and emphasizing process modification
and improvement activities. Systematic error or bias refers to consistent differences between
individual disability determinations and the corresponding criterion standard for each
determination, i.e., a general under- or over-estimate of the TBI-associated disability. Bias can be
quantified in terms of an average or as a median difference from the criterion standard
assessment. The presence of consistent bias—e.g., substantively lower disability scores than the
national median from one examiner or in one center—suggests a target for quality improvement;
this presumes, however, that the national median is consistent between locations. Finally, the
committee notes that the VA’s approach is designed to favor veterans if “a reasonable doubt
arises regarding service origin, the degree of disability, or any other point” (VA, 2001).1
Random assessment error will always exist to some extent in the disability determination
system. Sources of this variability can include examiners, instruments, record availability, raters,
and veterans’ understanding of what is being asked of them and why. One way to think of
random assessment error is to consider the hypothetical distribution of disability scores obtained
if the same veteran presented 100 times with the same underlying disability, undergoing
evaluation by 100 different unbiased examiners with evaluations that were then rated by 100
different raters. That process would yield 100 completely independent evaluations of the same
underlying disability. Different examiners are likely to have slightly different findings, and
certain raters might rate the disability below the median and others above the median. Reducing
this random variability—that is, narrowing the distribution—is one goal of quality improvement.
Practical assessments of random measurement error can be made with many fewer assessments
(e.g., duplicate evaluations).
The committee noted that existing quality indicators and processes for ensuring quality
within both VHA and VBA do not address the quality of outcomes as defined by either the
reliability of the outcomes, as assessed by independent evaluations, or the validity of outcomes.
The committee recommends that the Department of Veterans Affairs institute
processes and programs to measure the reliability and validity of the adjudication
process, identify opportunities for improvement in the quality of outcomes, and
implement modifications of the adjudication process as needed to optimize the
quality of both the adjudication process and the reliability and validity of the
outcomes.
The committee further recommends that the VA take the following initial, specific
actions to evaluate the reliability and validity of disability determinations:
1. The VA should implement a program using “standard patients” to evaluate the
existing examination system and the completion of the DBQ. Specifically, standard
patients would be professional actors or people portraying veterans with disability
claims who have a history of injury and subsequent disability and who are coached to
give standard answers and to present with a specific history and physical findings. The
purpose of using standard patients is to determine how much variability there is
1

For that reason, the committee did not address the issue of malingering or falsely or grossly exaggerated patient
reporting of symptoms, which could affect the validity of the assessment.
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between the correct, criterion standard outcome that has been determined a priori and
what an examiner records on the DBQ. That could be accomplished by a taped
interview and examination, which could be viewed and rated by physicians who
perform disability exams. Standard patient examinations may be used to identify
random variability or systematic errors associated with individual examiners or
offices, to measure the overall quality of the system, and to determine the settings in
which the rating system is most likely to yield invalid disability ratings (Beullens et
al., 1997). The committee most strongly endorses the use of this method.
2. The committee believes the VA should have experienced second-level reviewers
independently repeat a random sample of disability determinations and provide
disability determinations to be used as criterion standards. The repeat evaluations
should include both the disability examination and the rating step. The differences
between what an individual examiner and rater, or a group of examiners and raters,
determined and the criterion standard then represent variation from the assumed
accurate answer. This approach is fundamentally different from and extends existing
VBA programs, both at the regional office level through the quality review teams and
at the national level through the STAR system (VA, 2018). In both of those review
systems, the evaluation is an audit rather than an independent repetition of the entire
process, and, even for the rating step, the second rater knows what the first rater found
and that rater’s reasons for assigning the rating that he or she assigned. Because the
second-level reviewer is aware of the initial reviewer’s findings, this has the potential
to introduce confirmation bias into the second determination (Karanicolas et al.,
2010). To provide the least biased estimates of outcome quality, the second examiner
and rater providing the criterion standard should replicate the entire process
independently and be unaware of the first determination and reasoning. In short, there
is a need for blind examinations and ratings that can be compared with the initial
results, rather than having the second examinations and ratings be biased by those
results.
3. The committee believes the VA should institute a system through which the veterans
themselves rate the quality of the outcome. Are they satisfied or dissatisfied, and, if
dissatisfied, how would they suggest the system be improved? This method is used
extensively in a variety of customer-service industries, from medicine to travel, but it
requires high rates of reporting to assure that system problems are not overestimated
by dissatisfied clients with bad experiences or unrealistic expectations (Crow et al.,
2002). A variant on this approach could be to examine the rate of applications for
appeals, an administrative mechanism that represents extreme dissatisfaction.
Examining appeals by time (to note improvements) and by geographic area (to
identify clusters of dissatisfaction with the outcome) might be able to provide some
insight into the quality of the disability determinations, that is, the quality of the
system.
4. Finally, the VA should collect data on and examine the consistency of outcome
determinations across the population of veterans filing claims in a certain year. As
service members are drawn from the nation as a whole, one might assume those who
have service-related disabilities should be evenly distributed throughout the
population. Alternatively, however, more severely disabled veterans may be
geographically clustered (e.g., near military bases), and variation by geographic
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location should be carefully considered. The proportion of claims received each
percentage disability can be examined as a whole to understand the variability in the
process and then examined for subpopulations of examining centers to see where
disability ratings may be less likely to be granted or systematically given lower scores.
SUMMARY AND RECOMMENDATIONS
The committee was tasked to evaluate the “adequacy” or quality of the adjudication
process for impairments resulting from TBI. Building on the descriptions in Chapter 3 of the
VA’s adjudication process for the residuals of TBI and its quality assurance measures, this
chapter described desirable characteristics of quality indicators that would be beneficial for the
VA to monitor and to use to drive improvements in the adjudication process.
In Chapter 3 the committee examined the structures that the VA has in place for assuring
the quality of its adjudication process and found that although VBA has systems in place to
review the consistency of the process, the VA does not measure reliability or validity. The
committee noted that in 2007 the Institute of Medicine provided recommendations for VHA to
establish a recurring assessment of the substantive quality and consistency, or inter-rater
reliability, of examinations performed with the templates, and if the assessment finds
problems, take steps to improve quality and consistency, for example, by revising the
templates, changing the training, or adjusting the performance standards for examiners
and also for VBA to establish “built-in checks or periodic evaluations to ensure inter-rater
reliability as well as the accuracy and validity of rating across impairment categories, ratings,
and regions” (IOM, 2007). The committee supports those recommendations and believes that
they were not adequately addressed.
The committee discussed several major domains of quality and how they are related to
the adjudication process for veteran disability claims, including reliability and validity. A process
with high reliability is one in which repeated evaluations of the same service member would
result in the same disability rating. An adjudication process with high validity would be one in
which the disability rating reflects the true degree of service-connected disability. Ideally, a highquality adjudication process would excel in both of these quality domains while also being
transparent, timely, and credible and minimizing the burden to the veteran. To ensure and
maintain high quality, systems need to measure both process and outcome quality, incorporate
feedback, correct themselves, and measure outcomes after such a correction.
The committee’s review of the VA’s quality assurance measures found that the VA’s
quality measures focus on consistency in the disability rating step of the process. As described in
Chapter 3, VBA has implemented measures to ensure the consistency of the rating process.
One example of a VA quality measure that focuses on consistency of process but with
unclear effect on reliability or validity is the measurement of the fraction of diagnoses of TBI
that are made by a physician who is board certified in one of four specialties: neurology,
neurosurgery, physical medicine and rehabilitation, or psychiatry. As noted in Chapter 2, while
the committee appreciates that an understanding of the pathophysiology of TBI and of the
proximal and distal signs and symptoms associated with this diagnosis is necessary for an
accurate diagnosis, there need not be an inordinate amount of emphasis placed on the specialty of

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

94

TRAUMATIC BRAIN INJURY IN VETERANS

the examiner or on adherence to this policy if there is no evidence that this will lead to more
accurate evaluations of disability.
The transparency of the adjudication process is another key quality characteristic.
Transparency should be considered from the points of view of both the individual veteran and
the system. Transparency from the point of view of the individual veteran would include, for
example, access to the details of his or her individual application (e.g., results of the examination
as documented on the DBQ, details regarding additional materials that have been requested by
VBA). Transparency from a system-wide point of view would include easy access to and
widespread distribution of data on the system performance, including both performance with
respect to process quality measures (e.g., timeliness of and access to VHA examinations, the
percent of examinations conducted by contracted examiners) and outcome quality measures (e.g.,
the consistency of outcomes across geographic regions, the accuracy of disability determinations
evaluated using standardized patients, the inter-rater reliability of determinations as assessed
through independent examinations and ratings of random cases). The committee found that
transparency was inadequately appreciated as a goal by both VHA and VBA personnel.
The committee recommends that the Veterans Health Administration (VHA) and
Veterans Benefits Administration take specific actions to increase transparency, at
both individual and system-wide levels, including but not limited to providing full
access to veterans of the details of their examinations and ratings and providing
public access to detailed system-wide data, with separation by geographic location
and examination type (e.g., VHA versus contracting examiner), on the outcomes of
evaluations and outcome quality.
Careful consideration should be given to the methods that the VA uses to evaluate the
processes of diagnosis and disability assessment, to include not only the disability rating step, but
also the diagnosis of TBI, the determination of service connection, and the detection and
characterization of sequelae of the TBI, e.g., as documented in the DBQ. The overall goal of the
evaluation is to ensure that the approaches taken by the examiner result in an evaluation that
accurately captures the effects of TBI on disability in veterans.
The committee recommends that the Department of Veterans Affairs institute
processes and programs to measure the reliability and validity of the adjudication
process, identify opportunities for improvement in the quality of outcomes, and
implement modifications of the adjudication process as needed to optimize the
quality of both the adjudication process and the reliability and validity of the
outcomes.
Four specific recommendations for initial steps to be taken are (1) instituting a program
of standard patients to directly measure the reliability and validity of the examination and rating
processes for such patients; (2) using experienced, second-level reviewers to conduct fully
independent evaluations to evaluate the criterion validity of actual veterans’ evaluations; (3)
creating a system by which veterans may rate the quality of their own evaluations; and (4)
instituting the systematic and transparent collection and comparison of disability outcome data
across geographic regions.
Implementing the recommendations contained within this chapter will produce a
fundamental enhancement in the methods used by the VA to ensure the quality of disability
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evaluations for TBI. This shift, from a focus on the consistency of the process (e.g., for the rating
step in disability determination) and on practitioner qualifications to a focus on the accuracy of
the outcome of the evaluation is intended and expected to identify steps or components in the
disability evaluation process that warrant improvement. In fact, the identification of such
opportunities for improvement will be a key indicator of the success and positive impact of these
recommendations in improving the system, rather than a criticism of the current system or the
personnel who work within it. Furthermore, by adopting an explicit learning structure in which
the reliability and validity of disability determinations are directly assessed, the VA will be able
to devote its resources to the modifications and enhancements of the disability evaluation system
that will have the greatest impact in improving the service provided to injured veterans.
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5
Summary and Recommendations

The Department of Veterans Affairs (VA) requested a comprehensive review of the
examinations conducted by the VA of individuals who submit claims to the VA secretary for
compensation for traumatic brain injury (TBI). The process is a complex one, which has been
detailed in the previous chapters. Veterans who submit claims for TBI-related sequelae first have
to demonstrate that they had sustained a TBI. Once the diagnosis of TBI has been proven, then
the veteran may seek compensation for sequelae (i.e., residuals) of TBI. The administrations
within the VA that are involved in this process are the Veterans Health Administration (VHA)
and the Veterans Benefits Administration (VBA); each administration has distinct requirements
and responsibilities for the health of the veteran and compensation decisions.
The specific statement of task is provided in Box 5-1 below.
BOX 5-1
Statement of Task
The National Academies of Sciences, Engineering, and Medicine will convene a
committee to make:
(A) A determination of the adequacy of the tools and protocols used by the
Department of Veterans Affairs to provide examinations; and
(B) A determination of which credentials are necessary for health care specialists and
providers to perform such portions of such examinations that relate to an
assessment of all disabling effects.
Additionally, the committee shall include in its final report:
(1) Findings with respect to the comprehensive review noted in (A) and (B) above; and
(2) Recommendations for legislative or administrative action for improving the
adjudication of veterans’ claims seeking entitlement to compensation for all
impairments arising from a traumatic brain injury.
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DIAGNOSING TBI

Damage to the brain caused by trauma is referred to as TBI. TBI may be blunt, nonpenetrating, penetrating, or due to blast. According to the Centers for Disease Control and
Prevention, mild TBI (mTBI) (often referred to as a concussion) manifests initially as a brief
change in mental status or unconsciousness, whereas severe TBI results in an extended period of
unconsciousness or amnesia. The first step in the compensation process for residuals of TBI is to
be able to prove the diagnosis of a TBI.
TBI severity is typically defined at the time of initial injury; the Glasgow Coma Scale
(GCS) has been the gold standard of neurologic assessment of trauma patients since its
development. Other TBI severity-classification systems rely on single indicators, such as a loss
of consciousness or the duration of posttraumatic amnesia. The predictive value of those
measures has been demonstrated, but each may be influenced by factors unrelated or indirectly
related to the severity of TBI (e.g., intoxication). Ultimately, the severity of injury as it is defined
initially does not necessarily predict the trajectory or natural history of TBI, as individuals
diagnosed with mTBI can experience ongoing impairment.
In the absence of clear biomarkers, self-report based on a validated screening method is
currently considered the gold standard for obtaining a comprehensive lifetime history of
exposure to TBI. Reliance on medical records is often insufficient because many injuries are not
treated, including, occasionally, even more severe injuries. Screening instruments vary in the
extent to which their psychometrics have been established, with single-item screens tending to be
the least reliable and to be unlikely to capture all TBIs. Many mTBIs incurred during deployment
are not evaluated at the time of injury and must be evaluated retrospectively, typically with the
Brief Traumatic Brain Injury Screen, a four-item measure that is typically completed upon return
from deployment as part of a comprehensive health screening. A positive screen is followed by a
more comprehensive evaluation, the VA Comprehensive TBI Evaluation.
The current method of TBI diagnosis after initial injury relies on a report of certain
symptoms at the time of injury from the person who was injured or from a witness. However, not
all individuals who have sustained a TBI are identified at the time of initial injury (e.g., in the
case of complex polytrauma); for instance, other injuries might appear to be more severe so that
the head injury is not assessed, or, in the case of mTBI, the individual might not present for
medical care. Furthermore, there are no current tests to help make, and perhaps document, the
diagnosis more than 24 hours after injury, although new tests have been approved by the Food
and Drug Administration for use early after injury.
Thus, when considering the diagnosis of TBI in the clinical setting, it is important to
understand the role that patient and family self-report have in providing evidence of injury.
While prospective evaluation is often able to document an initial injury, prior injuries are
typically undocumented or elicited via informal methods. Furthermore, TBI is often confused
with a variety of other conditions, including aging, depression, and emotional problems such as
posttraumatic stress disorder (PTSD). Even when medical records are available, a large
percentage of prior injuries often do not receive recognition or medical attention. Therefore,
patient self-report of previous head trauma is often used in both clinical practice and research as
a screening method to identify TBI.
TBI has been associated with behavioral outcomes such as depression, anxiety,
aggression, and impulse control and overlaps with the symptoms of PTSD. Thus, a TBI
evaluation might be incomplete unless the diagnostician is familiar with the symptoms of PTSD
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and other common comorbidities. PTSD and other psychiatric conditions are often diagnosed
concurrent with or following a brain injury. PTSD and TBI share some pathophysiologic
characteristics, and both are associated with cognitive impairment and sleep disruption. It is
important to recognize that mental health symptoms might have causes other than TBI, among
which are pain, the use of medications, alcohol or drug use or intoxication, and PTSD, which can
be present either in isolation or in addition to a brain injury and, as noted, can confound or
complicate the diagnosis.
Given the complexities in diagnosing TBI and the time that might have elapsed since the
original injury, a diagnostician needs to have experience with TBI and to be trained in and
familiar with the state of the science for making a determination of brain injury and its severity.
In addition, there is enough ongoing research and new theoretical views on the trajectory of
recovery after TBI that new developments are likely forthcoming that would assist providers
who have training and experience with TBI to more accurately diagnose TBI. Currently the VA
requires one of four medical specialties to diagnose TBI: neurology, neurosurgery, physiatry, and
psychiatry. There are many specialties and subspecialties involved in making the diagnosis of a
brain injury, particularly if the diagnosis occurs months to years following the injury.
Universities and medical schools offer special training in brain injury to train physicians and
other health care professionals with an interest in the field to assist in the diagnosis, treatment,
and rehabilitation of individuals diagnosed with brain injury. Thus, the VA should consider
allowing other health care professionals with experience and pertinent ongoing training in brain
injury to make TBI diagnoses. The committee believes that it is the training and experience and
not necessarily the specialty that renders a health care professional capable of an accurate
diagnosis.
The committee recommends that the Department of Veterans Affairs allow health
care professionals who have specific traumatic brain injury (TBI) training and
experience, in addition to the current required specialists, to make a TBI
diagnosis. Furthermore, the committee recommends pertinent and ongoing clinical
training that is up to date with the state of current knowledge regarding TBI.
THE ADJUDICATION PROCESS
The VA requested that the committee review the adjudication process by which residuals
of TBI are assessed for awarding disability compensation. Thus the committee examined the
adequacy of the tools and protocols used by the VA in providing examinations to veterans and
reviewed the credentials and training of the providers who perform such examinations.
The adjudication process for VA disability compensation involves several stakeholders,
including the veteran, VBA, VHA, and staff offices that work with veterans on appeals. As a first
step, the veteran or the veteran service organization representative submits a claim to VBA. If all
necessary information is provided, VBA will process the claim, but the residuals of TBI must be
assessed to enable VBA to determine a disability rating.
In most cases, VBA orders a compensation and pension (C&P) exam. A VHA physician
or VBA clinician contractor evaluates the degree of impairment, functional limitation, and
disability resulting from the residuals of TBI. The C&P examiner records information using the
Disability Benefits Questionnaire (DBQ) for residuals of TBI, which is then submitted to VBA.
A rating veterans service representative makes a percentage disability rating decision by
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comparing DBQ results and other evidence to criteria in the VA Schedule for Rating (VASRD),
and an effective start date is assigned. The veteran may file an appeal to have the case reviewed
if he or she does not agree with the rating decision.
The DBQ guides the documentation of C&P exams by providing a structure for the
standardized reporting of results. The VA developed the DBQs to mirror the VASRD, which
consists of the criteria encoded in federal regulation for assigning disability ratings, in order to
simplify decision making for raters in determining a disability rating. Although the DBQ is
completed by a clinician, the disability rating is made by a non-clinician VBA contractor. The
clinician essentially plays no role in applying the diagnosis and medical information to the
VASRD.
The DBQ and the VASRD provide a list of common sequelae (i.e., residuals) of TBI that
are used to rate the level of disability associated with TBI. For the most part, the identified
residuals accurately reflect the problems that are most likely to disrupt an individual’s quality of
life following TBI. However, some of the characteristics of the sequelae used to rate severity of
disability (e.g., the frequency at which the problem is observed) do not fully capture the
sequela’s potential impact. Furthermore, they fail to take into account some basic medical
knowledge concerning how residuals of TBI might manifest and affect disability.
The committee recommends that the Department of Veterans Affairs (VA)
convene experts from both the Veterans Health Administration and the Veterans
Benefits Administration, including clinicians who diagnose and assess residuals of
traumatic brain injury (TBI), to regularly update the VA Schedule for Rating
Disabilities and disability benefits questionnaire for residuals of TBI to better
reflect the current state of medical knowledge.
In the committee’s review of the residuals of the TBI DBQ, it found that there are
important residuals that were not included. In particular, three important residuals of TBI are not
adequately covered by any of the existing DBQs: insomnia, vestibular dysfunction, and nearvision dysfunction (near-point accommodative and convergence insufficiency).
Isolated questions related to insomnia and sleep disruption can be found on four DBQs
(mental disorders, chronic fatigue syndrome, PTSD, and sleep apnea), but no single DBQ
combines them all in a way that captures the full extent of disability associated with post-TBI
sleep disruption. Sleep disruption occurs commonly after TBI, contributing to fatigue, cognitive
dysfunction, and disrupted mood.
Isolated questions and physical exam elements related to vestibular dysfunction can be
found on two DBQs (cranial nerves diseases and ear conditions), but no single DBQ combines
them in a way that captures the full extent of disability associated with post-TBI vestibular
dysfunction. This dysfunction is typically a mix of both peripheral (ear and vestibulocochlear
nerves) and central (vestibulo-spinal and vestibulo-ocular) vestibular structure disruption.
Vestibular dysfunction occurs commonly after TBI, producing symptoms related to altered
postural stability (imbalance and abnormal gait), altered oculomotor function (reduced dynamic
visual acuity, dizziness with head movement, dizziness with movement of objects in visual
field), and reduced concentration or “fogginess” when in motion. Vestibular dysfunction may
also contribute to altered mood, particularly anxiety.
Although the eye conditions DBQ provides questions related to diplopia, no existing
DBQ provides questions or physical exam elements intended to capture the full extent of
disability associated with near-point accommodative and convergence insufficiency. These near-
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vision problems occur commonly after TBI and can result in not only diplopia but also blurred
vision, headache, nausea, and an inability to maintain focus while reading and doing other closerange visual activities.
The committee recommends that the Department of Veterans Affairs add
insomnia, vestibular dysfunction, and near-vision dysfunction to the disability
benefits questionnaire for residuals of traumatic brain injury.
With regard to the clinicians who conduct C&P exams, the committee learned that there
are differences in training and access to medical records between VHA clinicians and VBAcontracting clinicians. That is notable, given the recent increase in the percentage of C&P
evaluations performed by contractors for TBI claims (from 26 percent in 2016 to 58 percent in
2017 and 71 percent to date in 2018).
VBA contractors often do not have the same access to VHA medical records as VHA
clinicians. While VHA clinicians have access to the veteran’s full medical record, contractors
have access only to the information that VBA (or VHA) provides to them. VHA clinicians and
VBA contractors do not receive the same training. Hiring standards are different for VHA
clinicians and VBA contractors. Contractors might not have the military cultural competence that
VHA clinicians do. Furthermore, contracting clinicians might not have the same additional
expertise available to them as VA clinicians, which could affect sections on the DBQ that might
require a referral to a clinician with different expertise from the examining physician.
The committee recommends that the Department of Veterans Affairs provide
Veterans Benefits Administration contractors with the same training and access to
medical records as Veterans Health Administration clinicians in order to ensure
equitable disability determinations for all veterans.
ADEQUACY OF THE ADJUDICATION PROCESS
The committee was tasked with evaluating the “adequacy” or quality of the adjudication
process for impairments resulting from TBI. Thus, the committee examined desirable
characteristics of quality indicators that would be beneficial for the VA to monitor and to use to
drive improvements in the adjudication process. The committee notes that although VBA has
systems in place to review the consistency of its process, it does not appear to measure reliability
or validity. Thus, the committee discussed several major domains of quality and how they are
related to the adjudication process for veteran disability claims.
A process with high reliability is one in which repeated evaluations of the same service
member would result in the same disability rating. An adjudication process with high validity
would be one in which the disability rating reflects the true degree of service-connected
disability. A high-quality adjudication process would ideally excel in both of these quality
domains (reliability and validity) while also being transparent, timely, and credible and
minimizing burden to the veteran. To ensure and maintain high quality, systems need to measure
both process and outcome quality, incorporate feedback, correct themselves, and measure
outcomes after such a correction.

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

102

TRAUMATIC BRAIN INJURY IN VETERANS

In the committee’s review of the VA’s quality assurance measures, it found that the VA’s
quality measures focus on consistency in the disability rating step of the process. As described in
Chapter 3, VBA has implemented measures to ensure the consistency of the rating process.
One example of a VA quality measure that focuses on the consistency of the process but
with unclear effect on reliability or validity is the measurement of the fraction of diagnoses of
TBI that are made by a physician who is board certified in one of four specialties: neurology,
neurosurgery, physical medicine and rehabilitation, or psychiatry. As noted in Chapter 2, while
the committee appreciates that an understanding of the pathophysiology of TBI and of the
proximal and distal signs and symptoms associated with this diagnosis is necessary for an
accurate diagnosis, there need not be an inordinate amount of emphasis placed on the specialty of
the examiner or on adherence to this policy if there is no evidence that this will lead to more
accurate evaluations of disability.
The transparency of the adjudication process is another key quality characteristic.
Transparency should be considered from the points of view of both the individual veteran and
the system. Transparency from the point of view of the individual veteran would include, for
example, access to the details of his or her individual application (e.g., the results of the
examination as documented on the DBQ, details regarding additional materials that have been
requested by VBA). Transparency from a system-wide point of view would include easy access
to and widespread distribution of data on the system performance, including performance with
respect to both process quality measures (e.g., timeliness of and access to VHA examinations,
percent of examinations conducted by contracted examiners) and outcome quality measures (e.g.,
the consistency of outcomes across geographic regions, the accuracy of disability determinations
evaluated using standardized patients, the inter-rater reliability of determinations as assessed
through independent examinations and ratings of random cases). The committee found that
transparency was inadequately appreciated as a goal by both VHA and VBA personnel.
The committee recommends that the Veterans Health Administration (VHA) and
Veterans Benefits Administration (VBA) take specific actions to increase
transparency, at both individual and system-wide levels, including but not limited
to providing full access to veterans of the details of their examinations and ratings
and providing public access to detailed system-wide data, with separation by
geographic location and examination type (e.g., VHA versus VBA contracting
physician), on the outcomes of evaluations and outcome quality.
Careful consideration should be given to the methods that the VA uses to evaluate the
processes of diagnosis and disability assessment, including not only the disability rating step, but
also the diagnosis of TBI, the determination of service connection, and the detection and
characterization of the sequelae of the TBI, e.g., as documented in the DBQ. The overall goal of
the evaluation is to ensure that the approaches taken by the examiner result in an evaluation that
accurately captures the effects of TBI on disability in veterans.
The committee recommends that the Department of Veterans Affairs institute
processes and programs to measure the reliability and validity of the adjudication
process, identify opportunities for improvement in the quality of outcomes, and
implement modifications of the adjudication process as needed to optimize the
quality of both the adjudication process and the reliability and validity of the
outcomes.
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Four specific recommendations for the initial steps to be taken are (1) instituting a
program of standard patients to directly measure the reliability and validity of the examination
and rating processes for such patients; (2) the use of experienced, second-level reviewers to
conduct fully independent evaluations to evaluate the criterion validity of actual veterans’
evaluations; (3) creating a system by which veterans may rate the quality of their own
evaluations; and (4) the systematic and transparent collection and comparison of disability
outcome data across geographic regions.
The implementation of the recommendations will represent a fundamental enhancement
in the methods used by the VA to ensure the quality of disability evaluations for TBI. Shifting
from a focus on the consistency of the process (e.g., for the rating step in disability
determination) and on practitioner qualifications to a focus on the accuracy of the outcome of the
evaluation is intended and expected to identify steps or components in the disability evaluation
process that warrant improvement. In fact, the identification of such opportunities for
improvement will be a key indicator of the success and positive impact of those
recommendations in improving the system, rather than a criticism of the current system or the
personnel who work within it.
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Legislation Directing the Study
Enacted — Signed by the President on December 16, 2016
H.R. 6416 - Jeff Miller and Richard Blumenthal Veterans Health Care and Benefits
Improvement Act of 2016
114th Congress (2015–2016)
SEC. 110. INDEPENDENT REVIEW OF PROCESS BY WHICH DEPARTMENT
OF VETERANS AFFAIRS ASSESSES IMPAIRMENTS THAT RESULT FROM
TRAUMATIC BRAIN INJURY FOR PURPOSES OF AWARDING DISABILITY
COMPENSATION.
(a) AGREEMENT.—
(1) IN GENERAL.—The Secretary of Veterans Affairs shall seek to enter into an agreement
with the National Academies of Sciences, Engineering, and Medicine to perform the services
covered by this section.
(2) TIMING.—The Secretary shall seek to enter into the agreement described in paragraph (1)
not later than 9 months after the date of the enactment of this Act.
(b) COMPREHENSIVE REVIEW.—
(1) IN GENERAL.—Under an agreement between the Secretary and the National Academies of
Sciences, Engineering, and Medicine under this section, the National Academies of Sciences,
Engineering, and Medicine shall conduct a comprehensive review of examinations furnished by
the Department of Veterans Affairs to individuals who submit claims to the Secretary for
compensation under chapter 11 of title 38, United States Code, for traumatic brain injury to
assess the impairments of such individuals relating to such injury.
(2) ELEMENTS.—The comprehensive review carried out pursuant to paragraph (1) shall include
the following:
(A) A determination of the adequacy of the tools and protocols used by the Department to
provide examinations described in paragraph (1).
(B) A determination of which credentials are necessary for health care specialists and providers
to perform such portions of such examinations that relate to an assessment of all disabling
effects.
(3) GROUP OF EXPERIENCED HEALTH CARE PROVIDERS.—In carrying out the
comprehensive review pursuant to paragraph (1), the National Academies of Sciences,
Engineering, and Medicine shall convene a group of relevant experts, including experts in
clinical neuropsychology, psychiatry, physiatry, neurosurgery, and neurology.
(c) REPORT.—
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(1) IN GENERAL.—Not later than 540 days after the date on which the Secretary enters into an
agreement under subsection (a)(1), the Secretary shall submit to the Committees on Veterans’
Affairs of the Senate and House of Representatives a report on the comprehensive review
conducted under this section.
(2) ELEMENTS.—The report submitted under paragraph (1) shall include the following:
(A) The findings of the National Academies of Sciences, Engineering, and Medicine with respect
to the comprehensive review conducted under this section.
(B) Such recommendations for legislative or administrative action as the National Academies of
Sciences, Engineering, and Medicine may have for the improvement of the adjudication of
claims described in subsection (b)(1).
H.R. 6416—11
(d) ALTERNATE CONTRACT ORGANIZATION.—
(1) IN GENERAL.—If the Secretary is unable within the period prescribed in subsection (a)(2)
to enter into an agreement described in subsection (a)(1) with the National Academies of
Sciences, Engineering, and Medicine on terms acceptable to the Secretary, the Secretary shall
seek to enter into such an agreement with another appropriate organization that—
(A) is not part of the Government;
(B) operates as a not-for-profit entity; and
(C) has expertise and objectivity comparable to that of the Health and Medicine Division of the
National Academies of Sciences, Engineering, and Medicine.
(2) TREATMENT.—If the Secretary enters into an agreement with another organization as
described in paragraph (1), any reference in this section to the National Academies of Sciences,
Engineering, and Medicine shall be treated as a reference to the other organization.
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Organization
National Institute
of Neurological
Disorders and
Stroke

Definition
Traumatic brain injury (TBI), a form of acquired brain injury, occurs when a sudden trauma
causes damage to the brain. TBI can result when the head suddenly and violently hits an object or
when an object pierces the skull and enters brain tissue. Symptoms of a TBI can be mild,
moderate, or severe, depending on the extent of the damage to the brain. A person with a mild TBI
may remain conscious or may experience a loss of consciousness for a few seconds or minutes.
Other symptoms of mild TBI include headache, confusion, lightheadedness, dizziness, blurred
vision or tired eyes, ringing in the ears, bad taste in the mouth, fatigue or lethargy, a change in
sleep patterns, behavioral or mood changes, and trouble with memory, concentration, attention, or
thinking. A person with a moderate or severe TBI may show these same symptoms, but may also
have a headache that gets worse or does not go away, repeated vomiting or nausea, convulsions or
seizures, an inability to awaken from sleep, dilation of one or both pupils of the eyes, slurred
speech, weakness or numbness in the extremities, loss of coordination, and increased confusion,
restlessness, or agitation.

Reference/Year
NIH, 2018

Centers for
Disease Control
and Prevention

CDC defines a traumatic brain injury as a disruption in the normal function of the brain that can
be caused by a bump, blow, or jolt to the head, or penetrating head injury.

CDC, 2017

Concussion in
Sport Group
(Berlin)

Sport-related concussion (SRC) is a traumatic brain injury induced by biomechanical forces.
Several common features that may be utilized in clinically defining the nature of a concussive
head injury include
• SRC may be caused either by a direct blow to the head, face, neck, or elsewhere on the
body with an impulsive force transmitted to the head.

McCrory et al.,
2017
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Reference/Year

Department of
Veterans Affairs

Traumatic brain injury (TBI) can occur from direct contact to the head or when the brain is shaken
within the skull, such as from a blast or whiplash during a car accident. The person may also have
a loss of memory for the time immediately before or after the event that caused the injury. Not all
injuries to the head result in a TBI, however. The severity of the TBI is determined at the time of
the injury and is based on the length of the loss of consciousness, the length of either memory loss
or disorientation, and how responsive the individual was after the injury.

VA, 2017

International
Classification of
Diseases, Tenth
Revision, Clinical
Modification

The Department of Veterans Affairs (VA) provides instructions for coding traumatic brain injury
(TBI) using ICD-10. ICD-10 codes based on loss of consciousness (LOC) time after the injury. In
order to ensure the most accurate and appropriate level of coding, documentation for initial
encounters must clearly state if there was an LOC due to the injury and the duration of the LOC. If
documentation does not clearly define the LOC then unspecified state of consciousness must be
coded. Follow-up care should be coded for sequelae of TBI using the symptom code(s) best
representing the patientʼs chief symptoms.

VA, 2015

American
Academy of
Neurology

Concussion is recognized as a clinical syndrome of biomechanically induced alteration of brain
function, typically affecting memory and orientation, which may involve loss of consciousness
(LOC). Symptoms are discussed as risk factors for severe or prolonged early impairments include
headache, fatigue/fogginess, and dizziness. Signs include headache, fatigue/fogginess, early
amnesia, alteration in mental status, and disorientation. A multidisciplinary approach to
assessment and management is advocated in diagnosing concussion. Computerized tomography
(CT) imaging should not be used to diagnose sports-related concussion, but might be obtained to

AAN, 2013
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• SRC typically results in the rapid onset of short-lived impairment of neurological function
that resolves spontaneously. However, in some cases, signs and symptoms evolve over a
number of minutes to hours.
• SRC may result in neuropathological changes, but the acute clinical signs and symptoms
largely reflect a functional disturbance rather than a structural injury and, as such, no
abnormality is seen on standard structural neuroimaging studies.
• SRC results in a range of clinical signs and symptoms that may or may not involve loss of
consciousness. Resolution of the clinical and cognitive features typically follows a
sequential course. However, in some cases symptoms may be prolonged.
• The clinical signs and symptoms cannot be explained by drug, alcohol, or medication use,
other injuries (such as cervical injuries, peripheral vestibular dysfunction, etc.), or other
comorbidities (e.g., psychological factors or coexisting medical conditions).
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Organization

Reference/Year

Diagnostic and
Statistical Manual
of Mental
Disorders
(DSM-5)

Traumatic brain injury (TBI) is defined as brain trauma with specific characteristics that include at
least one of the following: loss of consciousness, posttraumatic amnesia, disorientation and
confusion, or, in more severe cases, neurological signs (e.g., positive neuroimaging, a new onset
of seizures or a marked worsening of a pre-existing seizure disorder, visual field cuts, anosmia,
hemiparesis). To be attributable to TBI, a neurocognitive disorder must present either immediately
after the injury or immediately after the individual recovers consciousness after the injury and
persist past the acute post-injury period. The cognitive presentation is variable. Difficulties in the
domains of complex attention, executive ability, learning, and memory are common as well as
slowing in speed of information processing and disturbances in social cognition. In more severe
TBI in which there is brain contusion, intracranial hemorrhage, or penetrating injury, there may be
additional neurocognitive deficits, such as aphasia, neglect, and constructional dyspraxia. Severity
rating criteria include loss of consciousness, posttraumatic amnesia, and disorientation and
confusion at initial assessment (Glasgow Coma Scale Score).

APA, 2013

Military Acute
Concussion
Evaluation

The Military Acute Concussion Evaluation, or MACE, is a standardized mental status exam that is
used to evaluate mild TBI, or concussion, in a combat or other deployed setting. This screening
tool was developed to evaluate a person with a suspected concussion, and is used to identify
symptoms of mild TBI.
The MACE form consists of four sections:
1. Concussion screening—includes a description of the injury event and screening questions
about loss of consciousness (LOC), alteration of consciousness (AOC), and posttraumatic
amnesia (PTA). If any of the screening questions are answered “yes,” the evaluator
continues with the other portions of MACE.
2. Cognitive exam—assigns scores for orientation, immediate memory, concentration, and
delayed recall. The scores are totaled out of 30 possible points and reported at the end of
the MACE form.
3. Neurological exam—tests for normal or abnormal pupil response to light, speech fluency
and word finding, grip strength and pronator drift (an indicator of muscle weakness and
compensation), and balance. Normal results are reported as “Green” and abnormal results
are reported as “Red” at the end of the MACE form.

DVBIC, 2012

109

Definition
rule out more serious traumatic brain injury (TBI) such as an intracranial hemorrhage in athletes
with a suspected concussion who have LOC, post-traumatic amnesia, persistently altered mental
status (Glasgow Coma Scale score 15), focal neurologic deficit, evidence of skull fracture on
examination, or signs of clinical deterioration.
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Organization

Reference/Year

Brain Injury
Association of
America (BIAA)

TBI is defined as an alteration in brain function or other evidence of brain pathology caused by an
external force.

BIAA, 2011

The Brief
Traumatic Brain
Injury Screen

The Brief Traumatic Brain Injury Screen screens for traumatic brain injury (TBI) using the
following three questions:
1. Did you have any injury(ies) during your deployment from any of the following? (check all that
apply)
• Fragment
• Bullet
• Vehicular
• Fall
• Blast
• Other (specify)
2. Did any injury received while you were deployed result in any of the following? (check all that
apply)
• Being dazed, confused, or “seeing stars”
• Not remembering the injury
• Losing consciousness (knocked out) for less than a minute
• Losing consciousness for 1–20 minutes
• Losing consciousness for longer than 20 minutes
• Having any symptoms of concussion afterward (such as headache, dizziness, irritability,
etc.)
• Head injury

DVBIC, 2007
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Definition
4. Symptom screening—screens for symptoms including headache, dizziness, memory
problems, balance problems, nausea/vomiting, difficulty concentrating, irritability, visual
disturbances, and ringing in the ears. It also asks about concussion history in the past 12
months. Having no symptoms is reported as “A” and having one or more symptoms is
reported as “B” at the end of the MACE form.
MACE results are reported using the score from the cognitive exam, the color from the
neurological exam, and the letter from the symptom screening. For example, a result of 24/Red/B
would mean a cognitive score of 24 out of 30, an abnormal neurological response, and the
presence of one or more symptoms. Future MACE scores can be used to determine whether the
patient’s cognitive function has improved or worsened over time.
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Organization

Reference/Year

Mayo
Classification
System

According to the Mayo System there are three main classifications: Definite Moderate-Severe
TBI, Probable Mild TBI (mTBI), and Possible TBI. A classification of a Definite ModerateSevere TBI would be made if one of the following was present: death due to this TBI, loss of
consciousness of 30 minutes or more, posttraumatic amnesia (PTA) of 24 hours or more, worst
Glasgow Coma Scale score in the first 24 hours <13 (unless invalidated by factors such as
intoxication, sedation, systemic shock). In addition if there was evidence of hematoma, contusion,
penetrating TBI, hemorrhage, or brain stem injury, the TBI would be classified as Definite
Moderate-Severe TBI. A classification of Probable mTBI is made if one or more of the following
criteria apply: loss of consciousness is momentary to 30 minutes and PTA does not extend beyond
24 hours. If the individual sustains a depressed, basilar, or linear skull fracture (dura intact), then
the TBI is still a probable mTBI. A classification of Possible TBI is made if one or more of the
following symptoms are present: blurred vision, confusion, dazed, dizziness, focal neurological
symptoms, headache or nausea.

Malec, 2007

World Health
Organization
Collaborating
Center Task Force
on Mild Traumatic
Brain Injury

Mild traumatic brain injury (mTBI) is an acute brain injury resulting from mechanical energy to
the head from external physical forces. Operational criteria for clinical identification include (i)
one or more of the following: confusion or disorientation, loss of consciousness for 30 minutes or
less, posttraumatic amnesia for less than 24 hours, and/or other transient neurological
abnormalities such as focal signs, seizure, and intracranial lesion not requiring surgery; (ii)
Glasgow Coma Scale score of 13–15 after 30 minutes post-injury or later upon presentation for
health care. These manifestations of mTBI must not be due to drugs, alcohol, or medications;
caused by other injuries or treatment for other injuries (e.g., systemic injuries, facial injuries, or

Holm, 2005
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Definition
• None of the above
3. Are you currently experiencing any of the following problems that you think might be related to
a possible head injury or concussion? (check all that apply)
• Headaches
• Dizziness
• Memory problems
• Balance problems
• Ringing in the ears
• Irritability
• Sleep problems
• Other (specify)
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Organization

Reference/Year

American
Congress of
Rehabilitation
Medicine
(ACRM)

A patient with mild traumatic brain injury is a person who has had a traumatically induced
physiological disruption of brain function, as manifested by at least one of the following:
1. any period of loss of consciousness;
2. any loss of memory for events immediately before or after the accident;
3. any alteration in mental state at the time of the accident (e.g., feeling dazed, disoriented, or
confused); and
4. focal neurological deficits that may or may not be transient; but where the severity of the injury
does not exceed the following: loss of conscientiousness for approximately 30 minutes or less;
after 30 minutes an initial Glasgow Coma Scale (GCS) of 13–15; posttraumatic amnesia not
greater than 24 hours.

Kay et al., 1993
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intubation); caused by other problems (e.g. psychological trauma, language barrier, or coexisting
medical conditions); or caused by penetrating cranio-cerebral injury
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Timeline of Disability and Veterans Compensation Policy
1636

To encourage service in the Pequot War, the Plymouth colony provides for the maintenance of
disabled soldiers; the first veterans’ benefits in an English-speaking colony.

1776

The Continental Congress promises pensions to officers and soldiers disabled in the course of
service; land grants ranging from 100 to 1,100 acres based on rank were considered part of the
contract of enlistment.

1778

The Continental Congress promises half-pay for 7 years to officers who serve until the end of
the war.

1780

The Continental Congress promises half-pay for life to officers and for 7 years to the widows
and orphans of officers who die in service; this is the first national provision for widows and
orphans.

1783

Washington addresses his officers at Newburgh, New York, counseling patience in pursuing
demands for past pay and pensions; the Commutation Act is passed; the Society of Cincinnati,
the nation’s first veterans’ organization, is founded.

1808

Control of military pensions transferred from the states to the federal government.

1818

Service Pension Law passed; means-based; disability not a requirement.

1828

Full pay for life is granted to surviving officers, noncommissioned officers, and soldiers who
had served until the end of the war.

1862

General Law Pension System implemented; Arrears Act passed.

1865

National Home for Disabled Volunteer Soldiers established (not just a single facility—various
branches were constructed nationwide); veterans’ preference for civil service legally
established.

1866

The Grand Army of the Republic formed.

1879

The Arrears of Pension Act passed.

1885

Act of March 3, presumption of soundness at time of enlistment for all pension applicants,
although soundness could be rebutted.
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1890

Dependent Pension Act is passed.

1913

The Veterans of Foreign Wars is formed from the merger of smaller organizations of veterans
of the Spanish–American War and the Philippine Insurrection.

1917

War Risk Insurance Act authorizes the issuance of life insurance policies to members of the
armed services; a standard schedule for rating service-connected disabilities is created based on
average impairment.

1918

A vocational rehabilitation program is established for veterans.

1919

American Legion founded in Paris by American Expeditionary Force members.

1920

Disabled American Veterans formed.

1921

The Veterans Bureau is established to consolidate veterans’ services into one agency.

1924

Pre-service occupation is considered in the determination of disability rating.

1930

Creation of the Veterans Administration.

1933

Repeal of the pre-service consideration in rating determination; valuation of ratings correlated
with the consumer price index.

1936

Congress passes legislation (over President Roosevelt’s veto) providing for immediate payment
of the World War I bonus.

1937

The category “totally disabled” is established for veterans with certain disabilities.

1938

Service members injured in the line of duty are guaranteed disability benefits in light of a
potential draft.

1939

Rating schedule is revised.

1940s

President Roosevelt signs the Servicemen’s Readjustment Act of 1944, commonly known as
the G.I. Bill of Rights (Public Law 346); it provides home loans, education assistance, and
other readjustment services to veterans.
Rehabilitation efforts for brain injury also grew out of treatment of war injuries during World
War II with the efforts of Dr. Howard Kessler, a strong advocate of rehabilitation of veterans,
and Dr. Howard Rusk, an Air Force colonel who demonstrated the effectiveness of physical
medicine with injured pilots.
Howard Rusk and Omar Bradley work to reorganize the Veterans Administration. Rusk and
Frank Krusen work to develop the Department of Veterans Affairs (VA) rehabilitation.

1952

American Psychiatric Association publishes the first edition of the Diagnostic and Statistical
Manual for Mental Disorders (DSM-I); the volume includes an entry for the combat-related
disorder “gross stress reaction.”
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1956

Report of the President’s Commission on Veterans’ Benefits released.

1956

Social Security Disability Insurance is established to cover disability-related “involuntary
retirement.”

1957

Veterans Benefits Act of 1957.

1958

All laws concerning veterans’ benefits updated.

1973

The United States institutes an all-volunteer armed forces; veteran’s benefits become an
important incentive for recruitment.

1989

The cabinet-level VA is established.

1990–
2000s

A period of cost reduction, accountability, managed care, and the closing or merging of many
programs in traumatic brain injury (TBI) rehabilitation, as well as a period of growth of
research and push to develop evidence-based practice guidelines for treatment and
rehabilitation. The large number of injuries associated with the wars in Iraq and Afghanistan
after 2001 has been a catalyst to expand efforts in research, prevention, assessment, and
treatment in rehabilitation of persons with TBI in military and civilian settings.

2008

DSM-5 TBI and its neuropsychiatric sequelae are considered in detail. Criteria for diagnosing
an injury event as TBI and attributing neurocognitive problems to it are offered.

2010

Veterans’ Benefits Act of 2010. Authorizes special monthly compensation for veterans with
TBI who are in need of aid and attendance. Final rule effective June 7, 2018.

2016

December 21, 2016. Rule published in the Federal Register to add special monthly
compensation for veterans with residuals of TBI.

2018

December 8, 2017, Rule published effective January 8, 2018, to amend VA’s adjudication
regulation pertaining to extra-schedular consideration of a service-connected disability in
exceptional compensation cases. This rule clarifies that an extra-schedular evaluation is to be
applied to an individual service-connected disability when the disability is so exceptional or
unusual that it makes application of the regular rating schedule impractical.
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DBQ Initial Evaluation of Residuals of Traumatic Brain
Injury (I-TBI) Disability1
Name of Patient/Veteran: ________________________________SSN: __________________
Your patient is applying to the U.S. Department of Veterans Affairs (VA) for disability
benefits.
VA will consider the information you provide on this questionnaire as part of their
evaluation in processing the Veteran’s claim.
SECTION I
1. Diagnosis
Does the Veteran now have or has he/she ever had a traumatic brain injury (TBI) or any residuals
of a TBI?
Yes
No
If yes, select the Veteran’s condition (check all that apply):
Traumatic brain injury (TBI)
ICD code: _________
Date of diagnosis: _____
Other diagnosed residuals attributable to TBI, specify: _________
Other diagnosis #1: _________
ICD code: _________
Date of diagnosis: _________
Other diagnosis #2: _________
ICD code: _________
Date of diagnosis: _________
Other diagnosis #3: _________
ICD code: _________
Date of diagnosis: _________
Other diagnosis #4: _________
ICD code: _________
Date of diagnosis: ______________
1

Published by the Department of Veterans Affairs. See https://www.dcms.uscg.mil/Portals/10/CG1/PSC/PSD/docs/VBA%20-%20Initial%20evaluation%20of%20TBI%20residuals.pdf?ver=2017-03-28-105323-973
(accessed December 28, 2018).
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If there are additional diagnoses that pertain to the residuals of a TBI, list using above format:
______________
2. Medical history
a. Describe the history (including onset and course) of the Veteran’s TBI and residuals
attributable to TBI (brief summary): ______________________________________
b. Was the Veteran exposed to any blasts?
Yes
No
If yes, indicate number of blasts:
1
2
3
More than 3
Date of first blast exposure: _______________
Date of last blast exposure: _______________
How many blasts were severe enough to knock Veteran down or cause injury?
0
1
2
3
More than 3
c. Does the Veteran’s treatment plan include taking continuous medication for the diagnosed
condition?
Yes
No
If yes, list only those medications used for the diagnosed condition: _________________
3. Evidence review
Was medical evidence available for review as part of this examination?
Yes
No
If yes, indicate evidence reviewed as part of this examination (check all that apply):
VA claims file (C-file)
If checked, documents listed separately below that are included in a C-file do not need to
be additionally indicated.
Veterans Health Administration medical records (CPRS treatment records)
Civilian medical records
Military service treatment records
Military service personnel records
Military enlistment examination
Military separation examination
Military post-deployment questionnaire
Department of Defense Form 214 separation document
Previous disability decision letters
Correspondence and non-medical documents related to condition
Interviews with collateral witnesses (family and others who have known the Veteran
before and after military service)
Medical evidence brought to exam by Veteran
If checked, describe: ___________________
Other, describe: ______________________________________
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SECTION II. Assessment of cognitive impairment and other residuals of TBI
NOTE: For each of the following 10 facets of TBI-related cognitive impairment and subjective
symptoms (facets 1–10 below), select the ONE answer that best represents the Veteran’s current
functional status.
Neuropsychological testing may need to be performed in order to be able to accurately complete
this section. If neuropsychological testing has been performed and accurately reflects the
Veteran’s current functional status, repeat testing is not required.
1. Memory, attention, concentration, executive functions
No complaints of impairment of memory, attention, concentration, or executive
functions.
A complaint of mild memory loss (such as having difficulty following a conversation,
recalling recent conversations, remembering names of new acquaintances, or finding
words, or often misplacing items), attention, concentration, or executive functions, but
without objective evidence on testing.
Objective evidence on testing of mild impairment of memory, attention, concentration,
or executive functions resulting in mild functional impairment.
Objective evidence on testing of moderate impairment of memory, attention,
concentration, or executive functions resulting in moderate functional impairment.
Objective evidence on testing of severe impairment of memory, attention,
concentration, or executive functions resulting in severe functional impairment.
If the Veteran has complaints of impairment of memory, attention, concentration or
executive functions, describe (brief summary):
______________________________________________
2. Judgment
Normal
Mildly impaired judgment. For complex or unfamiliar decisions, occasionally unable
to identify, understand, and weigh the alternatives, understand the consequences of
choices, and make a reasonable decision.
Moderately impaired judgment. For complex or unfamiliar decisions, usually unable to
identify, understand, and weigh the alternatives, understand the consequences of
choices, and make a reasonable decision, although has little difficulty with simple
decisions.
Moderately severely impaired judgment. For even routine and familiar decisions,
occasionally unable to identify, understand, and weigh the alternatives, understand the
consequences of choices, and make a reasonable decision.
Severely impaired judgment. For even routine and familiar decisions, usually unable to
identify, understand, and weigh the alternatives, understand the consequences of
choices, and make a reasonable decision. For example, unable to determine
appropriate clothing for current weather conditions or judge when to avoid dangerous
situations or activities.
If the Veteran has impaired judgment, describe (brief summary): ___________________
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3. Social interaction
Social interaction is routinely appropriate.
Social interaction is occasionally inappropriate.
Social interaction is frequently inappropriate.
Social interaction is inappropriate most or all of the time.
If the Veteran’s social interaction is not routinely appropriate, describe (brief summary):
4. Orientation
Always oriented to person, time, place, and situation.
Occasionally disoriented to one of the four aspects (person, time, place, situation) of
orientation.
Occasionally disoriented to two of the four aspects (person, time, place, situation) of
orientation or often disoriented to one aspect of orientation.
Often disoriented to two or more of the four aspects (person, time, place, situation) of
orientation.
Consistently disoriented to two or more of the four aspects (person, time, place,
situation) of orientation.
If the Veteran is not always oriented to person, time, place, and situation, describe (brief
summary): _______
5. Motor activity (with intact motor and sensory system)
Motor activity normal.
Motor activity is normal most of the time, but mildly slowed at times due to apraxia
(inability to perform previously learned motor activities, despite normal motor
function).
Motor activity is mildly decreased or with moderate slowing due to apraxia.
Motor activity moderately decreased due to apraxia.
Motor activity severely decreased due to apraxia.
If the Veteran has any abnormal motor activity, describe (brief summary): ______
6. Visual spatial orientation
Normal
Mildly impaired. Occasionally gets lost in unfamiliar surroundings, has difficulty
reading maps or following directions. Is able to use assistive devices such as GPS
(global positioning system).
Moderately impaired. Usually gets lost in unfamiliar surroundings, has difficulty
reading maps, following directions, and judging distance. Has difficulty using assistive
devices such as GPS (global positioning system).
Moderately severely impaired. Gets lost even in familiar surroundings, unable to use
assistive devices such as GPS (global positioning system).
Severely impaired. May be unable to touch or name own body parts when asked by the
examiner, identify the relative position in space of two different objects, or find the
way from one room to another in a familiar environment.
If the Veteran has impaired visual spatial orientation, describe (brief summary): _______
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7. Subjective symptoms
No subjective symptoms.
Subjective symptoms that do not interfere with work; instrumental activities of daily
living; or work, family or other close relationships. Examples are: mild or occasional
headaches, mild anxiety.
Three or more subjective symptoms that mildly interfere with work; instrumental
activities of daily living; or work, family or other close relationships. Examples of
findings that might be seen at this level of impairment are: intermittent dizziness, daily
mild to moderate headaches, tinnitus, frequent insomnia, hypersensitivity to sound,
hypersensitivity to light.
Three or more subjective symptoms that moderately interfere with work; instrumental
activities of daily living; or work, family or other close relationships. Examples of
findings that might be seen at this level of impairment are: marked fatigability, blurred
or double vision, headaches requiring rest periods during most days.
If the Veteran has subjective symptoms, describe (brief summary): ______
8. Neurobehavioral effects
NOTE: Examples of neurobehavioral effects of TBI include: irritability, impulsivity,
unpredictability, lack of motivation, verbal aggression, physical aggression, belligerence, apathy,
lack of empathy, moodiness, and lack of cooperation, inflexibility, and impaired awareness of
disability. Any of these effects may range from slight to severe, although verbal and physical
aggression are likely to have a more serious impact on workplace interaction and social
interaction than some of the other effects.
No neurobehavioral effects.
One or more neurobehavioral effects that do not interfere with workplace interaction
or social interaction.
One or more neurobehavioral effects that occasionally interfere with workplace
interaction, social interaction, or both but do not preclude them.
One or more neurobehavioral effects that frequently interfere with workplace
interaction, social interaction, or both but do not preclude them.
One or more neurobehavioral effects that interfere with or preclude workplace
interaction, social interaction, or both on most days or that occasionally require
supervision for safety of self or others.
If the Veteran has any neurobehavioral effects, describe (brief summary): ______
9. Communication
Able to communicate by spoken and written language (expressive communication) and
to comprehend spoken and written language.
Comprehension or expression, or both, of either spoken language or written language
is only occasionally impaired. Can communicate complex ideas.
Inability to communicate either by spoken language, written language, or both, more
than occasionally but less than half of the time, or to comprehend spoken language,
written language, or both, more than occasionally but less than half of the time. Can
generally communicate complex ideas.
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Inability to communicate either by spoken language, written language, or both, at least
half of the time but not all of the time, or to comprehend spoken language, written
language, or both, at least half of the time but not all of the time. May rely on gestures
or other alternative modes of communication. Able to communicate basic needs.
Complete inability to communicate either by spoken language, written language, or
both, or to comprehend spoken language, written language, or both. Unable to
communicate basic needs.
If the Veteran is not able to communicate by or comprehend spoken or written language,
describe (brief summary): ___________________________
10. Consciousness
Normal
Persistent altered state of consciousness, such as vegetative state, minimally
responsive state, coma.
If checked, describe altered state of consciousness (brief summary):
SECTION III
1. Residuals
Does the Veteran have any subjective symptoms or any mental, physical, or neurological
conditions or residuals attributable to a TBI (such as migraine headaches or Meniere’s disease)?
Yes
No
If yes, check all that apply:
Motor dysfunction
If checked, ALSO complete specific Joint or Spine Questionnaire for the affected joint or
spinal area.
Sensory dysfunction
If checked, ALSO complete appropriate Cranial or Peripheral Nerve Questionnaire.
Hearing loss and/or tinnitus
If checked, ALSO complete a Hearing Loss and Tinnitus Questionnaire.
Visual impairment
If checked, ALSO complete an Eye Questionnaire.
Alteration of sense of smell or taste
If checked, ALSO complete a Loss of Sense of Smell and Taste Questionnaire.
Seizures
If checked, ALSO complete a Seizure Disorder Questionnaire.
Gait, coordination, and balance
If checked, ALSO complete appropriate Questionnaire for underlying cause of gait and
balance disturbance, such as Ear Questionnaire.
Speech (including aphasia and dysarthria)
If checked, ALSO complete appropriate Questionnaire.
Neurogenic bladder
If checked, ALSO complete appropriate Genitourinary Questionnaire.
Neurogenic bowel
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If checked, ALSO complete appropriate Intestines Questionnaire.
Cranial nerve dysfunction
If checked, ALSO complete a Cranial Nerves Questionnaire.
Skin disorders
If checked, ALSO complete a Skin and/or Scars Questionnaire.
Endocrine dysfunction
If checked, ALSO complete an Endocrine Conditions Questionnaire.
Erectile dysfunction
If checked, ALSO complete Male Reproductive Conditions Questionnaire.
Headaches, including Migraine headaches
If checked, ALSO complete a Headache Questionnaire.
Meniere’s disease
If checked, ALSO complete an Ear Conditions Questionnaire.
Mental disorder (including emotional, behavioral, or cognitive)
If checked, ALSO complete Mental Disorders or PTSD Questionnaire.
Other, describe: __________________
If checked, ALSO complete appropriate Questionnaire.
2. Other pertinent physical findings, scars, complications, conditions, signs and/or
symptoms
a. Does the Veteran have any scars (surgical or otherwise) related to any conditions or to the
treatment of any conditions listed in the Diagnosis section above?
Yes
No
If yes, are any of the scars painful and/or unstable, or is the total area of all related scars
greater than 39 square cm (6 square inches)?
Yes
No
If yes, also complete a Scars Questionnaire.
b. Does the Veteran have any other pertinent physical findings, complications, conditions, signs
and/or symptoms?
Yes
No
If yes, describe (brief summary): _________________________
3. Diagnostic testing
NOTE: If diagnostic test results are in the medical record and reflect the Veteran’s current TBI
residuals, repeat testing is not required.
a. Has neuropsychological testing been performed?
Yes
No
If yes, provide date: _________________________
Results: ___________________________________
b. Have diagnostic imaging studies or other diagnostic procedures been performed?
Yes
No
If yes, check all that apply:
Magnetic resonance imaging (MRI)
Date: ___________ Results: ______________
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Computed tomography (CT)
Date: ___________ Results: ______________
EEG
Date: ___________ Results: ______________
Other, describe:
Date: ___________ Results: ______________
c. Has laboratory testing been performed?
Yes
No
If yes, specify tests: Date: ___________ Results: ______________
d. Are there any other significant diagnostic test findings and/or results?
Yes
No
If yes, provide type of test or procedure, date and results (brief summary): ___________
4. Functional impact
Do any of the Veteran’s residual conditions attributable to a traumatic brain injury impact his or
her ability to work?
Yes
No
If yes, describe impact of each of the Veteran’s residual conditions attributable to a
traumatic brain injury, providing one or more examples: _____________________
5. Remarks, if any:
______________________________________________________________
Physician signature: __________________________________________ Date: _____________
Physician printed name: _______________________________________
Medical license #: _____________
Physician address: __________________________
Phone: ________________________
Fax: ________________________
NOTE: The VA may request additional medical information, including additional examinations
if necessary to complete the VA’s review of the veteran’s application.
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§ 4.124a Schedule of Ratings—Neurological Conditions and
Convulsive Disorders1

With the exceptions noted, disability from the following diseases and their residuals may
be rated from 10 percent to 100 percent in proportion to the impairment of motor, sensory, or
mental function. Consider especially psychotic manifestations, complete or partial loss of use of
one or more extremities, speech disturbances, impairment of vision, disturbances of gait,
tremors, visceral manifestations, etc., referring to the appropriate bodily system of the schedule.
With partial loss of use of one or more extremities from neurological lesions, rate by comparison
with the mild, moderate, severe, or complete paralysis of peripheral nerves.
Note: It is required for the minimum ratings for residuals under diagnostic codes 8000–
8025 that there be ascertainable residuals. Determinations as to the presence of residuals not
capable of objective verification, i.e., headaches, dizziness, fatigability, must be approached on
the basis of the diagnosis recorded; subjective residuals will be accepted when consistent with
the disease and not more likely attributable to other disease or no disease. It is of exceptional
importance that when ratings in excess of the prescribed minimum ratings are assigned, the
diagnostic codes utilized as bases of evaluation be cited, in addition to the codes identifying the
diagnoses.
8045 Residuals of Traumatic Brain Injury (TBI)
There are three main areas of dysfunction that may result from TBI and have profound
effects on functioning: cognitive (which is common in varying degrees after TBI),
emotional/behavioral, and physical. Each of these areas of dysfunction may require evaluation.
Cognitive impairment is defined as decreased memory, concentration, attention, and
executive functions of the brain. Executive functions are goal setting, speed of information
processing, planning, organizing, prioritizing, self-monitoring, problem solving, judgment,
decision making, spontaneity, and flexibility in changing actions when they are not productive.
Not all of these brain functions may be affected in a given individual with cognitive impairment,
and some functions may be affected more severely than others. In a given individual, symptoms
may fluctuate in severity from day to day. Evaluate cognitive impairment under the table titled
“Evaluation of Cognitive Impairment and Other Residuals of TBI Not Otherwise Classified.”
1

Published by the Department of Veterans Affairs. See https://www.benefits.va.gov/warms/bookc.asp (accessed
December 28, 2018).
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Subjective symptoms may be the only residual of TBI or may be associated with
cognitive impairment or other areas of dysfunction. Evaluate subjective symptoms that are
residuals of TBI, whether or not they are part of cognitive impairment, under the subjective
symptoms facet in the table titled “Evaluation of Cognitive Impairment and Other Residuals of
TBI Not Otherwise Classified.” However, separately evaluate any residual with a distinct
diagnosis that may be evaluated under another diagnostic code, such as migraine headache or
Meniere’s disease, even if that diagnosis is based on subjective symptoms, rather than under the
“Evaluation of Cognitive Impairment and Other Residuals of TBI Not Otherwise Classified”
table.
Evaluate emotional/behavioral dysfunction under § 4.130 (Schedule of ratings—mental
disorders) when there is a diagnosis of a mental disorder. When there is no diagnosis of a mental
disorder, evaluate emotional/behavioral symptoms under the criteria in the table titled
“Evaluation of Cognitive Impairment and Other Residuals of TBI Not Otherwise Classified.”
Evaluate physical (including neurological) dysfunction based on the following list, under
an appropriate diagnostic code: motor and sensory dysfunction, including pain, of the extremities
and face; visual impairment; hearing loss and tinnitus; loss of sense of smell and taste; seizures;
gait, coordination, and balance problems; speech and other communication difficulties, including
aphasia and related disorders, and dysarthria; neurogenic bladder; neurogenic bowel; cranial
nerve dysfunctions; autonomic nerve dysfunctions; and endocrine dysfunctions.
The preceding list of types of physical dysfunction does not encompass all possible
residuals of TBI. For residuals not listed here that are reported on an examination, evaluate under
the most appropriate diagnostic code. Evaluate each condition separately, as long as the same
signs and symptoms are not used to support more than one evaluation, and combine under § 4.25
the evaluations for each separately rated condition. The evaluation assigned based on the
“Evaluation of Cognitive Impairment and Other Residuals of TBI Not Otherwise Classified”
table will be considered the evaluation for a single condition for purposes of combining with
other disability evaluations.
Consider the need for special monthly compensation for such problems as loss of use of
an extremity, certain sensory impairments, erectile dysfunction, the need for aid and attendance
(including for protection from hazards or dangers incident to the daily environment due to
cognitive impairment), being housebound, etc.
Evaluation of Cognitive Impairment and Subjective Symptoms
The table titled “Evaluation of Cognitive Impairment and Other Residuals of TBI Not
Otherwise Classified” contains 10 important facets of TBI related to cognitive impairment and
subjective symptoms. It provides criteria for levels of impairment for each facet, as appropriate,
ranging from 0 to 3, and a fifth level, the highest level of impairment, labeled “total.” However,
not every facet has every level of severity. The Consciousness facet, for example, does not
provide for an impairment level other than “total,” since any level of impaired consciousness
would be totally disabling. Assign a 100 percent evaluation if “total” is the level of evaluation
for one or more facets. If no facet is evaluated as “total,” assign the overall percentage evaluation
based on the level of the highest facet as follows: 0 = 0 percent; 1 = 10 percent; 2 = 40 percent;
and 3 = 70 percent. For example, assign a 70 percent evaluation if 3 is the highest level of
evaluation for any facet.
Note (1): There may be an overlap of manifestations of conditions evaluated under the
table titled “Evaluation of Cognitive Impairment and Other Residuals of TBI Not Otherwise
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Classified” with manifestations of a comorbid mental or neurologic or other physical disorder
that can be separately evaluated under another diagnostic code. In such cases, do not assign more
than one evaluation based on the same manifestations. If the manifestations of two or more
conditions cannot be clearly separated, assign a single evaluation under whichever set of
diagnostic criteria allows the better assessment of overall impaired functioning due to both
conditions. However, if the manifestations are clearly separable, assign a separate evaluation for
each condition.
Note (2): Symptoms listed as examples at certain evaluation levels in the table are only
examples and are not symptoms that must be present in order to assign a particular evaluation.
Note (3): “Instrumental activities of daily living” refers to activities other than self-care
that are needed for independent living, such as meal preparation, doing housework and other
chores, shopping, traveling, doing laundry, being responsible for one’s own medications, and
using a telephone. These activities are distinguished from “Activities of daily living,” which
refers to basic self-care and includes bathing or showering, dressing, eating, getting in or out of
bed or a chair, and using the toilet.
Note (4): The terms “mild,” “moderate,” and “severe” TBI, which may appear in medical
records, refer to a classification of TBI made at, or close to, the time of injury rather than to the
current level of functioning. This classification does not affect the rating assigned under
diagnostic code 8045.
Note (5): A veteran whose residuals of TBI are rated under a version of § 4.124a,
diagnostic code 8045, in effect before October 23, 2008, may request review under diagnostic
code 8045, irrespective of whether his or her disability has worsened since the last review. VA
will review that veteran’s disability rating to determine whether the veteran may be entitled to a
higher disability rating under diagnostic code 8045. A request for review pursuant to this note
will be treated as a claim for an increased rating for purposes of determining the effective date of
an increased rating awarded as a result of such review; however, in no case will the award be
effective before October 23, 2008. For the purposes of determining the effective date of an
increased rating awarded as a result of such review, VA will apply 38 CFR 3.114, if applicable.
TABLE E-1 Evaluation of Cognitive Impairment and Other Residuals of TBI Not Otherwise
Classified
Facets of Cognitive
Impairment and Other
Residuals of TBI Not
Otherwise Classified
Memory, attention,
concentration, executive
functions

Level of
Impairment Criteria
0
No complaints of impairment of memory, attention,
concentration, or executive functions.
1

2

A complaint of mild loss of memory (such as having difficult
following a conversation, recalling recent conversations,
remembering names of new acquaintances, or finding words, or
often misplacing items), attention, concentration, or executive
functions, but without objective evidence on testing.
Objective evidence on testing of mild impairment of memory,
attention, concentration, or executive functions resulting in mild
functional impairment.
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Facets of Cognitive
Impairment and Other
Residuals of TBI Not
Otherwise Classified

Judgment

Level of
Impairment Criteria
3
Objective evidence on testing of moderate impairment of
memory, attention, concentration, or executive functions resulting
in moderate functional impairment.
Total
Objective evidence on testing of severe impairment of memory,
attention, concentration, or executive functions resulting in severe
functional impairment.
0
1

2

3

Total

Normal.
Mildly impaired judgment. For complex or unfamiliar decisions,
occasionally unable to identify, understand, and weigh the
alternatives, understand the consequences of choices, and make a
reasonable decision.
Moderately impaired judgment. For complex or unfamiliar
decisions, usually unable to identify, understand, and weigh the
alternatives, understand the consequences of choices, and make a
reasonable decision, although has little difficulty with simple
decisions.
Moderately impaired judgment. For complex or unfamiliar
decisions, usually unable to identify, understand, and weigh the
alternatives, understand the consequences of choices, and make a
reasonable decision, although has little difficulty with simple
decisions.
Severely impaired judgment. For even routine and familiar
decisions, usually unable to identify, understand, and weigh the
alternatives, understand the consequences of choices, and make a
reasonable decision. For example, unable to determine
appropriate clothing for current weather conditions or judge when
to avoid dangerous situations or activities.

Social interaction

0
1
2
3

Social interaction is routinely appropriate.
Social interaction is occasionally inappropriate.
Social interaction is frequently inappropriate.
Social interaction is inappropriate most or all of the time.

Orientation

0
1

Always oriented to person, time, place, and situation.
Occasionally disoriented to one of the four aspects (person, time,
place, situation) of orientation.
Occasionally disoriented to two of the four aspects (person, time,
place, situation) of orientation or often disoriented to one aspect
of orientation.
Often disoriented to two or more of the four aspects (person, time,
place, situation) of orientation.

2

3
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Total

Motor activity (with
0
intact motor and sensory
system)
1

Motor activity normal.

3

Motor activity normal most of the time, but mildly slowed at
times due to apraxia (inability to perform previously learned
motor activities, despite normal motor function).
Motor activity mildly decreased or with moderate slowing due to
apraxia.
Motor activity moderately decreased due to apraxia.

Total

Motor activity severely decreased due to apraxia.

2

Visual spatial orientation 0
1

2

3

Total

Subjective symptoms

Consistently disoriented to two or more of the four aspects
(person, time, place, situation) of orientation.

0

1

2

Normal.
Mildly impaired. Occasionally gets lost in unfamiliar
surroundings, has difficulty reading maps or following directions.
Is able to use assistive devices such as GPS (global positioning
system).
Moderately impaired. Usually gets lost in unfamiliar
surroundings, has difficulty reading maps, following directions,
and judging distance. Has difficulty using assistive devices such
as GPS (global positioning system).
Moderately severely impaired. Gets lost even in familiar
surroundings, unable to use assistive devices such as GPS (global
positioning system).
Severely impaired. May be unable to touch or name own body
parts when asked by the examiner, identify the relative position in
space of two different objects, or find the way from one room to
another in a familiar environment.
Subjective symptoms that do not interfere with work; instrumental
activities of daily living; or work, family, or other close
relationships. Examples are: mild or occasional headaches, mild
anxiety.
Three or more subjective symptoms that mildly interfere with
work; instrumental activities of daily living; or work, family, or
other close relationships. Examples of findings that might be seen
at this level of impairment are: intermittent dizziness, daily mild
to moderate headaches, tinnitus, frequent insomnia,
hypersensitivity to sound, hypersensitivity to light.
Three or more subjective symptoms that moderately interfere with
work; instrumental activities of daily living; or work, family, or
other close relationships. Examples of findings that might be seen
at this level of impairment are: marked fatigability, blurred or
double vision, headaches requiring rest periods during most days.
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Facets of Cognitive
Impairment and Other
Residuals of TBI Not
Otherwise Classified
Neurobehavioral effects

Communication

Level of
Impairment Criteria
0
One or more neurobehavioral effects that do not interfere with
workplace interaction or social interaction. Examples of
neurobehavioral effects are: irritability, impulsivity,
unpredictability, lack of motivation, verbal aggression, physical
aggression, belligerence, apathy, lack of empathy, moodiness,
lack of cooperation, inflexibility, and impaired awareness of
disability. Any of these effects may range from slight to severe,
although verbal and physical aggression are likely to have a more
serious impact on workplace interaction and social interaction
than some of the other effects.
1
One or more neurobehavioral effects that occasionally interfere
with workplace interaction, social interaction, or both but do not
preclude them.
2
One or more neurobehavioral effects that frequently interfere with
workplace interaction, social interaction, or both but do not
preclude them.
3
One or more neurobehavioral effects that interfere with or
preclude workplace interaction, social interaction, or both on most
days or that occasionally require supervision for safety of self or
others.
0

1

2

3

Total

Consciousness

Total

Able to communicate by spoken and written language (expressive
communication), and to comprehend spoken and written
language.
Comprehension or expression, or both, of either spoken language
or written language is only occasionally impaired. Can
communicate complex ideas.
Inability to communicate either by spoken language, written
language, or both, more than occasionally but less than half of the
time, or to comprehend spoken language, written language, or
both, more than occasionally but less than half of the time. Can
generally communicate complex ideas.
Inability to communicate either by spoken language, written
language, or both, at least half of the time but not all of the time,
or to comprehend spoken language, written language, or both, at
least half of the time but not all of the time. May rely on gestures
or other alternative modes of communication. Able to
communicate basic needs.
Complete inability to communicate either by spoken language,
written language, or both, or to comprehend spoken language,
written language, or both. Unable to communicate basic needs.
Persistently altered state of consciousness, such as vegetative state
minimally responsive state, coma.
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Case Definitions of Traumatic Brain Injury

Organization

Year

Mild

Moderate

Severe

American
Congress of
Rehabilitation
Medicine

1993

GCS 13–15 and a minimum
of 1 of the following: (1) any
LOC; (2) any amnesia; (3)
alteration in mental status
(e.g., dazed, disoriented, or
confused); or (4) focal
neurologic deficits (may or
may not be transient)

NA

NA

American
Academy of
Neurology

1997

Grade 1: no LOC, transient
confusion, symptoms (e.g.,
headaches and dizziness) and
mental status changes (e.g.,
befuddlement, inability to
focus attention, or posttraumatic amnesia) resolve in
less than 15 minutes
Grade 2: no LOC, transient
confusion, symptoms or
mental status changes last
more than 15 minutes
Grade 3: LOC (seconds or
minutes)

NA

NA

American
Medical
Society for
Sports
Medicine

2013

Diagnosis guided by
standardized symptoms
checklist, cognitive tools,
balance tests, and further
neurologic physical
examination and previous
medical history

NA

NA

Centers for
Disease
Control and
Prevention

2012

Normal imaging, LOC <30
minutes, PTA <24 hours,
GCS (best score within 24
hours) 13–15, AIS: head 1–2

Normal or abnormal imaging,
LOC 30 min to 24 hours,
PTA >1 day, <7 days; GCS
(best score within 24 hours)
9–12, AIS: head 3

Normal or
abnormal,
LOC >24
hours, PTA >7
days, GCS
(best score
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Organization

Year

Mild

Moderate

Severe
within 24
hours) 3–8,
AIS: head 4–6

Department of
Defense/
Department of
Veterans
Affairs

2009

GCS (best available score in
first 24 hours) 13–15 and one
or more of the following: (1)
LOC ≤30 minutes; (2) PTA
≤24 hours; or (3) alteration in
mental status ≤24 hours

GCS (best available score in
first 24 hours) 9–12 and one
or more of the following: (1)
LOC 30 minutes–24 hours;
(2) PTA 24 hours–7 days; or
(3) alteration in mental status
>24 hours

GCS (best
available score
in first 24
hours) 3–8
and one or
more of the
following: (1)
LOC ≥24
hours; (2)
PTA ≥7 days;
or (3)
alteration in
mental status
>24 hours

Diagnostic
and Statistical
Manual of
Mental
Disorders,
Fifth Edition

2013

Severity rating criteria
include loss of
consciousness, PTA, and
disorientation and confusion
at initial assessment (GCS
score)

In more severe TBI in which
there is brain contusion,
intracranial hemorrhage, or
penetrating injury, there may
be additional neurocognitive
deficits, such as aphasia,
neglect, and constructional
dyspraxia

[See previous
column]

International
Conference on
Concussion in
Sport

2017

Sport-related concussion is a
traumatic brain injury
induced by biomechanical
forces. Clinical definition can
include
(1) caused either by a direct
blow to the head, face, neck
or elsewhere on the body
with an impulsive force
transmitted to the head
(2) typically results in the
rapid onset of short-lived
impairment of neurological
function that resolves
spontaneously. However, in
some cases, signs and
symptoms evolve over a
number of minutes to hours
(3) may result in
neuropathological changes,
but the acute clinical signs

NA

NA
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Organization

Year

Mild
and symptoms largely reflect
a functional disturbance
rather than a structural injury
and, as such, no abnormality
is seen on standard structural
neuroimaging studies
(4) results in a range of
clinical signs and symptoms
that may or may not involve
loss of consciousness.
Resolution of the clinical and
cognitive features typically
follows a sequential course.
However, in some cases
symptoms may be prolonged

Moderate

Severe

Mayo
Classification
System

2007

Probable mTBI if one or
more of the following criteria
apply: loss of consciousness
is momentary to 30 minutes
and PTA does not extend
beyond 24 hours. If the
individual sustains a
depressed, basilar, or linear
skull fracture (dura intact),
then the TBI is still a
probable mTBI. Possible TBI
if one or more of the
following symptoms are
present: blurred vision,
confusion, dazed, dizziness,
focal neurological symptoms,
headache, or nausea

Definite moderate–severe
TBI if one of the following
was present: death due to this
TBI, loss of consciousness of
30 minutes or more, posttraumatic amnesia of 24
hours or more, worst
Glasgow Coma Scale score
in the first 24 hours <13
(unless invalidated by factors
such as intoxication,
sedation, systemic shock).
Or, evidence of hematoma,
contusion, penetrating TBI,
hemorrhage, brain stem
injury

[See previous
column]

National
Institute of
Neurological
Disorders and
Stroke

2018

A person with an mTBI may
remain conscious or may
experience a loss of
consciousness for a few
seconds or minutes. Other
symptoms of mTBI include
headache, confusion,
lightheadedness, dizziness,
blurred vision or tired eyes,
ringing in the ears, bad taste
in the mouth, fatigue or
lethargy, a change in sleep
patterns, behavioral or mood
changes, and trouble with

A person with a moderate or
severe TBI may show these
same symptoms, but may
also have a headache that
gets worse or does not go
away, repeated vomiting or
nausea, convulsions or
seizures, an inability to
awaken from sleep, dilation
of one or both pupils of the
eyes, slurred speech,
weakness or numbness in the
extremities, loss of
coordination, and increased

[See previous
column]
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Year

Mild
Moderate
Severe
memory, concentration,
confusion, restlessness, or
attention, or thinking
agitation
NA
NA
World Health
2004
GCS 13–15 after 30 minutes
Organization
postinjury or later and one or
more of the following: (1)
confusion or disorientation;
(2) LOC ≤30 minutes; (3)
PTA <24 hours; (4) transient
neurologic abnormalities
(focal signs or seizure); or (5)
intracranial lesion not
requiring surgery
NOTE: AIS = Abbreviated Injury Scale/Score; GSC = Glasgow Coma Score; LOC = loss of
consciousness; mTBI = mild traumatic brain injury; NA = not applicable/available; PTA = posttraumatic
amnesia; TBI = traumatic brain injury.
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MACE 2: Military Acute Concussion Evaluation
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H
Fact Sheet: Coding Guidance for Traumatic Brain Injury

Health Information Management Office of Informatics and Analytics
IMPORTANT NOTE: This Fact Sheet denotes use of International Classification of
Diseases, Tenth Revision (ICD-10) codes effective October 1, 2015. ALL PREVIOUS
VERSIONS OF THIS FACT SHEET ARE RESCINDED.
BACKGROUND: The Veterans Health Administration (VHA) has a need, to the best of its
ability, to uniquely identify and report on Traumatic Brain Injury (TBI), its conditions,
syndrome, and symptoms resulting from such injuries. VHA in conjunction with Department of
Defense (DOD) have championed the development of TBI codes to more accurately capture and
reflect TBI and its effects.
CODING THE INITIAL ENCOUNTER: The ICD-10-CM codes will now provide the
specificity of initial, subsequent, and/or sequela to describe the injury; however the seventh
character of A will be used to identify the first time the patient is seen for the injury, regardless
of when the injury took place. If an injury occurred in the past several months or even years prior
but the patient has never sought treatment for the injury previously, the first time the patient is
SEEN for the injury is considered the initial treatment.
An initial encounter does not refer to the first time the patient is seen by each clinician for that
particular TBI. Rather, an initial encounter is defined as the first time the patient is seen by any
medical professional for the TBI, regardless of when the injury took place even if it occurred
several weeks, months or years prior to the encounter, and for additional encounters where the
patient is receiving “active treatment” as defined in the ICD-10-CM Official Guidelines for
Coding and Reporting. Clinical documentation must clearly indicate that the encounter coded is
the initial encounter for that particular injury.
For ICD-10-CM the appropriate 7th character will be added to the code to indicate the type of
encounter:
• A initial encounter will be used while the patient is receiving active treatment for the
condition
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• D subsequent encounter will be used for encounters after the patient has received active
treatment of the condition and receiving routine care for the condition during the healing or
recovery phase
• S sequela will be used for complications that arise as a direct result of the condition
Initial Encounter: Veteran is seen for the first time at a VA facility for memory problems, as
well as any additional encounters where the patient is receiving “active treatment”. During the
history the practitioner determines, on the basis of Veteran’s self-report, that there was brief loss
of consciousness less than 30 minutes due to an Improvised Explosive Device (IED) blast. There
is no evidence in the record of skull fracture. The Veteran reports that he has never sought
treatment for the condition which is now causing significant problems at work. The practitioner
selects the codes TBI Not Otherwise Specified (NOS) with loss of consciousness of 30 minutes
or less, initial encounter (S06.9X1A) and the codes the for memory loss NOS (R41.3), and war
operations involving explosion of improvised explosive device (IED), military personnel
(Y36.230A).
ICD-10 now codes based on loss of consciousness (LOC) time after the injury. In order to ensure
the most accurate and appropriate level of coding, documentation must clearly state if there was
an LOC due to the injury and the duration of the LOC. If documentation does not clearly define
the LOC then unspecified state of consciousness must be coded. Please refer to your Health
Information Management Coding Department for further guidance.
FOLLOW UP CARE (Subsequent/Sequela Encounter): Subsequent encounter designation
will be used for encounters after the patient has received active treatment of the condition and is
receiving routine care for the condition during the healing or recovery phase, and sequela (late
effect) designation will be used for complications that arise as a direct result of the condition.
For follow up visits for late effects directly related to a previous TBI, the symptom code(s) that
best represents the patient’s chief complaint or symptom(s) (e.g., headache, insomnia, vertigo)
are coded, followed by the appropriate late effect code or sequela code. This will be the initial
TBI injury code with the seventh character of S for sequela. Late effects include any symptom or
sequelae of the injury specified as such, which may occur at any time after the onset of the
injury. The External Causes of Morbidity (V01-Y99) code will also need to be added with a
seventh character of S.
The pairing of the symptom code and the late effect code is the ONLY WAY that symptoms
can be causally and uniquely associated with TBI and is essential to the accurate
classification of TBI.
REHABILITATION: For TBI patients who receive inpatient or outpatient rehabilitation, the
first-entered diagnosis is the purpose of the appropriate condition for which the rehabilitation
service is being performed (e.g. neurological deficits, hemiparesis, etc.) and then the appropriate
TBI code with the seventh character of D for subsequent encounter or S for sequela (S06.2,
S06.3, or S06.9). The External Causes of Morbidity (V01-Y99) code will also need to be added
with a seventh character of S.
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USE of Z87.820 CODE: Z87.820 Personal history of traumatic brain injury was developed to
indicate that previous TBI occurred and may impact current care. The Z87.820 code is not used
in conjunction with the late effect codes; rather the Z code is used when no other code is
available to reflect a previous TBI. Normally, the Z87.820 code is used to identify a personal
history of injury with or without a confirmed diagnosis. A history of an illness, even if no longer
present, is important information that may alter the type of treatment ordered.
TBI SCREENING: Code Z13.850 should be used if TBI screening occurs at a visit, whether or
not the screening is positive. A TBI diagnosis code should not be entered for a positive screen
since a positive TBI screen does not indicate a TBI diagnosis. A TBI diagnosis code can only be
entered for the encounter at which the diagnosis is made.
Examples of ICD-10-CM Codes Typically Associated with TBI
Acute Injuries
Series Code
S02.0xx
S02.1
S06.0
S06.1
S06.2
S06.30
S06.31
S06.32
S06.33
S09.x

Description
Fractures of vault of skull—requires a seventh character for type of encounter and healing
Fractures of base of skull—requires two digits and a seventh character
Concussion—requires two digits and a seventh character
Traumatic cerebral edema—requires two digits and a seventh character
Diffuse traumatic brain injury—requires two digits and a seventh character
Focal traumatic brain injury—requires an additional digit and a seventh character
Contusion and laceration of right cerebrum—requires an additional digit and a seventh
character
Contusion and laceration of left cerebrum—requires an additional digit and a seventh
character
Contusion and laceration of cerebrum, unspecified—requires an additional digit and a
seventh character
Unspecified intracranial injury (TBI NOS)—requires an additional digit and a seventh
character

Late Effect Codes or Sequela
Series Code
S06.2
S06.30
S09.x

Description
Diffuse traumatic brain injury—requires two digits and a seventh character of S
Focal traumatic nrain injury—requires an additional digit and a seventh character of S
Unspecified intracranial injury (TBI NOS)—requires an additional digit and a seventh
character of S
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Symptoms Involving Emotional State

ICD-10 Code
R45.0
R45.4
R45.87
R45.86
R45.3
R45.89

Symptom
Nervousness
Irritability and anger
Impulsiveness
Emotional lability
Demoralization and apathy
Other signs and symptoms involving emotional state

Symptoms Involving Cognitive Function and Awareness
ICD-10 Code
R41.840
R41.841
R41.842
R41.843
R41.844
R41.89

Symptom
Attention and concentration deficit
Cognitive communication deficit
Visuospatial deficit
Psychomotor deficit
Frontal lobe and executive function deficit
Other signs and symptoms involving cognitive functions and awareness

Note: Memory deficits will be coded as R41.3.
Physical Effects of TBI
ICD-10 Code
G44.301
G44309
G44.321
G44.329
R42.
R43.0
R43.8
R47.82
R47.81
R56.1

Description
Posttraumatic headache, unspecified, intractable
Posttraumatic headache, unspecified, not intractable
Chronic posttraumatic headache, unspecified, intractable
Chronic posttraumatic headache, unspecified, not intractable
Dizziness
Loss of smell (anosmia)
Other disturbance of smell and taste
Fluency disorder conditions classified elsewhere
Slurred speech
Posttraumatic seizures
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Review all existing documentation, including
that from outside sources, to ensure that a
previous TBI code has not been assigned.
Clarify the patient’s documented symptoms by
answering the below questions
Duration: Has the symptom existed for days,
weeks, or months? Has the symptom occurred
only intermittently? Are there times of the day
when the symptom(s) is worse? Particularly
with regard to pain and fatigue, can the patient
define if these symptoms occur 2 or 3 days per
month or constantly?
Onset: Can the patient recall exactly how the
symptoms began? Were the triggering events,
either physical or emotional? Was the onset
subtle and gradual, or are there changing
patterns?

Location: Is the symptom localized or
diffuse? Can the patient localize the symptom
by pointing to it? If the pain is diffuse, does it
involve more than one body area or quadrant?
Comorbidity: Does the patient have any
diagnosed co-existing diagnoses? What is the
relationship between the onset and severity of
the co-existing illnesses and the symptoms of
fatigue and/or pain? Are there co-morbid
diagnoses? Are there new changes to the
patient’s weight, mood, or diet?

Severity of TBI

The below diagnostic criteria does not predict functional
or rehabilitative outcome of the patient. The level of
injury is based on the status of the patient at the time of
injury, based on observable signs such as level of
consciousness, posttraumatic amnesia and coma scaling.

AOC – Alteration of consciousness/mental state
LOC – Loss of consciousness
PTA – Post-traumatic amnesia
GCS – Glasgow Coma Scale
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Previous Episodes: If the symptoms are
episodic, what is the pattern with regard to
timing, intensity, triggering events, and
response to treatment?
Intensity and Impact: How severe are the
symptoms (1–10 rating scale)? Ask the patient
to describe any new limitations they have
experience compared to their usual life-style,
such as limitations in physical endurance or
strength (e.g. climbing stairs, shopping, or
sleep quality).

Additional Procedure Coding for TBI Care

If the psychomotor Neurobehavioral Status Exam is
completed, the provider should also utilize the CPT code
96116. This code includes the time for testing,
interpreting, and a written report must be prepared.
Coding is completed in 1-hr units but anything less than
an hour is claimed as 1 unit. Documentation must include
clinically indicated portions of an assessment of thinking,
reasoning and judgment (e.g., attention, acquired
knowledge, language, memory and problem solving).
Documentation Questions retrieved from the tables in the
Previous Treatment and Medications:
Request that patient bring copies of previous VA/DoD Clinical Practice Guidelines for Management of
medical records regarding treatment of injury, Concussion/mTBI 2.0, Retrieved August 5, 2015, from
or have patient authorize VA to receive copies VA/DoD Clinical Practice Guidelines
and/or discuss medical history with previous
clinician. Ask that the patient bring their
medications bottles with them and document
them within CPRS. Discuss with the patient
which mediations have or have not been
helpful.
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M21-1 Compensation and Pension Manual1
Contents
M21-1, Part IV, Subpart ii, Chapter 2, Section C—Service Connection (SC) for Disabilities
Resulting From Exposure to Environmental Hazards or Service in the Republic of Vietnam
(RVN)
This section discusses the rating guidelines pertaining to claims based on various
exposures to include ionizing radiation, asbestos, herbicides, mustard gas, and other
environmental hazards.
M21-1, Part IV, Subpart ii, Chapter 2, Section F—Compensation Based on Individual
Unemployability (IU)
To provide guidance in processing, developing, and adjudicating claims for total
disability due to individual unemployability.
M21-1, Part IV, Subpart ii, Chapter 2, Section B—Determining Service Connection (SC)
This section provides procedures for determining service connection on direct,
presumptive, aggravation, and secondary bases. Guidance is also given for congenital,
developmental, and hereditary disorders.
M21-1, Part III, Subpart ii, Chapter 2, Section B—Claims for Disability Compensation and/or
Pension, and Claims for Survivors Benefits
This section contains information about the process of applying for disability
compensation and/or pension for Veterans and the process of applying for survivors benefits
such as dependency and indemnity compensation (DIC) and pension.
M21-1, Part III, Subpart iii, Chapter 1, Section C—Requesting Evidence from Federal Record
Custodians
This section provides general information on requesting evidence from Federal records
custodians.
M21-1, Part IV, Subpart ii, Chapter 1, Section D—Claims for Service Connection (SC) for Posttraumatic Stress Disorder (PTSD)
This section contains guidance on developing claims for service connection for
posttraumatic stress disorder (PTSD).
1

Published by the Department of Veterans Affairs. See https://www.benefits.va.gov/WARMS/M21_1MR.asp
(accessed December 28, 2018).
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M21-1, Part IV, Subpart ii, Chapter 1, Section H—Developing Claims for Service Connection
(SC) Based on Herbicide Exposure
This section contains development guidance for claims based on herbicide exposure.
M21-1, Part III, Subpart iv, Chapter 4, Section A—Musculoskeletal Conditions
This chapter provides general information on evaluating musculoskeletal conditions.
M21-1, Part III, Subpart v, Chapter 2, Section B—Decision Notices
This section contains general information about decision notices, preparing decision
notices for visually impaired Veterans, decision notices that contain FTI, and the generation of
decision notices using RADL.
M21-1, Part III, Subpart iv, Chapter 3, Section D—Examination Reports
This section includes information about location of, requirements for, and reviewing
examination reports.
M21-1, Part III, Subpart ii, Chapter 3, Section C—System Updates
This section contains information on various system updates for both Share and the
Veterans Benefits Management System (VBMS) including changing contact information, third
party information requests, updating power of attorney appointments, and military service
information.
M21-1, Part III, Subpart iii, Chapter 5, Section K—Verification of Marital Status and the Status
of Dependents
This section pertains to the periodic verification of marital status and the status of
dependents to include screening of questionnaires, award actions based on information provided
in the questionnaire, and what to do if a questionnaire is not received.
M21-1, Part III, Subpart ii, Chapter 6, Section A—Establishing Veteran Status
This section contains information regarding eligibility requirements for Veteran status to
include Reserves and National Guard.
M21-1, Part III, Subpart iii, Chapter 5, Section A—General Information on Relationship and
Dependency
This section contains information on the establishment of relationship and dependency,
jurisdiction over relationship determinations, handling notices and claims from beneficiaries
regarding their dependents, and the requirement for disclosure of SSNs.
M21-1, Part III, Subpart ii, Chapter 1, Section C—Initial Screening Policies
This section provides an overview of the policies and procedures for initial screening of
mail.
M21-1, Part III, Subpart ii, Chapter 2, Section C—Informal Claims Received Prior to March 24,
2015, Communication of an Intent to File (ITF), and Requests for Application
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This section contains information about informal claims, Intent to File and Request for
Application processes, incomplete applications, claims based on examination or hospitalization
reports, and incorrectly established claims.
M21-1, Part III, Subpart iv, Chapter 4, Section N—Neurological Conditions and
Convulsive Disorders
Topics on neurological conditions and convulsive disorders to include traumatic
brain injury (TBI), multiple sclerosis (MS), amyotrophic lateral sclerosis (ALS), peripheral
nerve impairment, epilepsy, and migraine headaches.
M21-1, Part III, Subpart iv, Chapter 6, Section B—Determining the Issues
This section provides information for determining the types of issues and claims for the
rating process including consideration of subordinate issues, ancillary benefits, paired organs and
extremities, and extra-schedular considerations.
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Review Posttraumatic Stress Disorder (PTSD) Disability
Benefits Questionnaire

Published by the Department of Veterans Affairs. See
https://www.vba.va.gov/pubs/forms/VBA-21-0960P-3-ARE.pdf (accessed March 27, 2019).
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Information and Instructions for Completing Notice of
Disagreement (NOD)

Published by the Department of Veterans Affairs. See
https://www.vba.va.gov/pubs/forms/vba-21-0958-are.pdf (accessed March 27, 2019).
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Appeal to Board of Veterans’ Appeals

Published by the Department of Veterans Affairs. See
https://www.va.gov/vaforms/va/pdf/va9.pdf (accessed March 27, 2019).

169
Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

170

TRAUMATIC BRAIN INJURY IN VETERANS

170

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

APPENDIX L

Copyright National Academy of Sciences. All rights reserved.

171

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

172

TRAUMATIC BRAIN INJURY IN VETERANS

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

APPENDIX L

Copyright National Academy of Sciences. All rights reserved.

173

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

174

TRAUMATIC BRAIN INJURY IN VETERANS

Copyright National Academy of Sciences. All rights reserved.

Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

M
Neck (Cervical Spine) Conditions Disability Benefits
Questionnaire

Published by the Department of Veterans Affairs. See
https://www.vba.va.gov/pubs/forms/VBA-21-0960M-13-ARE.pdf (accessed March 27, 2019).
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Summary Table of U.S. Government Accountability Office Reports Relevant to
Adjudication of Veterans’ Disability Claims

Title (Year)
Opportunities
Exist to Better
Ensure Successful
Appeals Reform
(2018)

Purpose of Report
The Veterans Appeals Improvement
and Modernization Act of 2017
makes changes to the VA’s current
(legacy) appeals process, giving
veterans new options to have their
claims further reviewed by VBA or
appeal directly to the board. The act
requires the VA to submit to
Congress and GAO a plan for
implementing a new appeals
process, and includes a provision
for GAO to assess the VA’s plan.
This testimony focuses on the extent
to which the VA’s plan (1)
addresses the required elements in
the act and (2) reflects sound
planning practices identified in prior
GAO work.

Some Progress,
But Further Steps

In March 2018, GAO found that the
VA could help ensure successful

Findings
Recommendations
GAO recommends that the
The VA’s plan for implementing a new disability
VA:
appeals process while attending to appeals in the
current process addresses most, but not all,
• Fully address all legally
elements required by the Veterans Appeals
required elements in its
Improvement and Modernization Act of 2017. The
appeals plan
VA’s appeals plan addresses 17 of 22 required
• Articulate how it will
elements, partially addresses 4, and does not
monitor and assess the
address 1. For example, not addressed is the
new appeals process as
required element to include the resources needed
compared to the legacy
by the Veterans Benefits Administration (VBA)
process
and the Board of Veterans’ Appeals to implement
• Augment its master
the new appeals process and address legacy appeals
schedule for
under the current process. The VA’s appeals plan
implementation
reflects certain sound planning practices, but it
• More fully address risk
could benefit from including important details in
(See Some Progress, But
several key planning areas: performance
Further Steps Needed to
measurement, project management, and risk
Improve Appeals Reform
assessment.
Planning for the VA’s
Progress)
Since the March 2018 report, the VA has updated
its plan and taken some steps to address aspects of
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Findings
these recommndations, but further steps are
needed:
• Address all legally required elements. GAO
reported that the VA’s plan did not address one and
only partially addressed four of 22 elements
required by the Veterans Appeals Improvement
and Modernization Act of 2017, and it
recommended that the VA fully address them all.
In a May 2018 update to its plan, the VA took steps
to address the five elements, such as developing
productivity projections and a model to forecast
resource needs for processing appeals. These steps
address one element related to projecting
productivity and partially address the four
remaining elements.
• Articulate performance measurement. GAO also
recommended that the VA clearly articulate how it
will monitor and assess the new appeals process
relative to the legacy process. This
recommendation includes specifying timeliness
goals for five new appeals options to be made
available to veterans as well as additional goals or
measures of performance, such as accuracy in
processing appeals. The VA’s updated plan states
that the agency will develop goals and measures
for all appeals options after fully implementing
appeals reform. Contrary to sound planning
practices, it does not articulate these performance
goals and measures now, which would provide a
vision for what successful implementation would
look like. Lacking this vision, the VA does not
have an “end state” to guide its implementation and
help establish accountability.
• Augment project plan. GAO recommended that
the VA augment its master schedule for

Recommendations
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Purpose of Report
implementation of appeals reform
by addressing gaps in planning and
made four recommendations, with
which the VA agreed (See
Opportunities Exist to Better Ensure
Successful Appeals Reform). This
testimony focuses on the steps the
VA has taken to address GAO’s
recommendations and what aspects
remain unaddressed.
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Title (Year)
Needed to
Improve Appeals
Reform Planning
(2018)

Preparations for
Transitioning to a
New Electronic
Health Record
System Are
Ongoing (2018)

The VA relies on its health
information system, the Veterans
Health Information Systems and
Technology Architecture (VistA), to
provide health care services.
However, the system is more than
30 years old, is costly to maintain,
and does not support

Findings
implementing appeals reform to include all key
activities and reflect other sound practices for
guiding implementation and establishing
accountability. Although the VA’s May 2018
updated master schedule added activities, it omitted
a pilot test of the new Board of Veterans’ Appeals
options. More generally, the plan does not reflect
interdependencies among activities. Until all key
activities are accounted for and the master schedule
reflects sound practices, the VA cannot provide
reasonable assurance that it has the essential
information needed to manage its appeals reform
implementation.
• Address risk fully. GAO recommended that the
VA’s appeals plan more fully address risks in
implementing a new process by, for example,
testing all appeals options prior to full
implementation. In its updated plan, the VA stated
it will pilot all five new appeals options. By taking
these steps, the VA should be better positioned to
assess implementation risks. However, the updated
plan does not have well-defined, measurable
criteria for assessing lessons learned from these
pilots and does not articulate how well these
lessons translate to a broader context. Taking these
steps would improve the VA’s ability to assess and
mitigate risks as it implements its reforms.
GAO’s preliminary results indicate that the VA is
working to define VistA and identify system
components to be replaced by the new system.
However, according to VA officials, there is no
single information source that fully defines the
scope of VistA. This situation is partly due to
differences in VistA at various facilities. In the
absence of a complete definition of VistA, program

Recommendations

In 2011, GAO reported on
nine common factors critical
to the success of major
information technology (IT)
acquisitions. Such factors
include ensuring the active
engagement of senior
officials with stakeholders
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Title (Year)

Findings
officials have taken a number of steps to define the
system’s scope and to identify the components that
the new system will replace. These steps have
included conducting analyses, performing
preliminary site (medical facility) assessments, and
planning for a detailed assessment of each site
where the new system will be deployed.

GAO identified the following issues:
• Incomplete information on the number of
physicians. VHA is unable to accurately count the
total number of physicians who provide care in its
VA medical centers (VAMCs). VHA has data on
the number of mission-critical physicians it
employs (more than 11,000) and on those
physicians who serve on a fee-basis (about 2,800).
However, VHA lacks data on the number of
contract physicians and physician trainees. Five of
the six VAMCs in GAO’s review used contract
physicians or physician trainees to meet their
staffing needs, but VHA has no information on the
extent to which VAMCs nationwide use these
arrangements.
• Inconsistent productivity data. VHA measures
productivity for some mission-critical physician
occupations; however, mental health departments
receive conflicting sets of productivity metrics
from two VHA offices—the Office of Productivity,
Efficiency, and Staffing and the Office of Mental
Health Operations. VHA officials said that the two
offices use differing data to serve different
purposes and acknowledged that while information
on how to interpret the two sets of productivity

Recommendations
and having qualified,
experienced program staff.
These critical success factors
can serve as a model of best
practices that the VA could
apply to enhance the
likelihood that the acquisition
of a new electronic health
record system will be
successfully achieved.
GAO makes five
recommendations, including
that the VA develop a
process to count all
physicians, provide guidance
on productivity measurement,
and evaluate its physician
recruitment and retention
strategies. The VA concurred
with four of the five
recommendations, but not
with the one to accurately
count all physicians, stating
that its workforce assessment
tools are sufficient. However,
GAO maintains that this is
essential for effective
workforce planning.
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Better Data and
Evaluation Could
Help Improve
Physician Staffing,
Recruitment, and
Retention
Strategies (2017)

Purpose of Report
interoperability with DoD and
private health care providers. Since
2001, the VA has pursued multiple
efforts to modernize the system. In
June 2017, the VA announced plans
to acquire the same system—the
Cerner system—that DoD is
implementing.
GAO summarizes observations
from its ongoing review of VistA.
This report addresses (1) VHA data
on how many mission-critical
physicians provide care, (2) the
extent to which VHA measures the
workload and productivity of
mission-critical physicians; and (3)
what evaluations have been done on
the effectiveness of VHA’s
recruitment and retention strategies
for all physicians.
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Title (Year)

Purpose of Report

Additional
Planning Would
Enhance Efforts to
Improve the
Timeliness of
Appeals Decisions
(2017)

This report examines the VA’s
approaches to address the
challenges it identified as
contributing to lengthy appeals
processing times and the extent to
which those approaches are
consistent with sound planning
practices.

Recommendations

GAO made five
recommendations to the VA:
• Apply sensitivity analyses
when projecting staff
needs,
• Develop a more timely
and detailed workforce
plan,
• Develop a robust plan for
monitoring process
reform,
• Develop a strategy for
assessing process reform,
and
• Create a schedule for IT
improvements that takes
into account the plans for
potential process reform.
The VA concurred in
principle with the five
recommendations, but it
believes it has met the intent
of those recommendations
and does not need to take
additional action. GAO
disagrees and—while
recognizing VA’s ongoing
efforts—believes further

191

Findings
data is available, VAMC officials may find the data
confusing.
• Lack of a comprehensive evaluation of its
recruitment and retention strategies. VHA has not
evaluated the effectiveness of its physician
recruitment and retention strategies.
The VA has taken actions related to increasing
staff, reforming the process, and updating IT,
which are consistent with relevant sound planning
practices. However, gaps in planning exist, thereby
reducing the agency’s ability to ensure that these
actions will improve the timeliness of disability
appeals decisions.
• Increase staff: The VA determined that staff
resources have not sufficiently kept pace with
increased pending appeals and concluded that
additional staff are needed, particularly at the
board, to improve timeliness and reduce its appeals
inventory. The board received approval to hire
more staff in fiscal year 2017, and it expects to
need an additional hiring surge beginning in fiscal
year 2018. As of October 2016, officials estimated
that if the agency does not take any action, such as
increasing staff in 2018, veterans may have to wait
an average of 8.5 years by fiscal year 2026 to have
their appeals resolved.
Consistent with sound workforce planning
practices, the VA modeled different options for
increasing staff levels to support its conclusion that
staff increases in conjunction with process change
would reduce the appeals inventory sooner.
However, contrary to sound practices, the VA often
used fixed estimates for key variables in its
models—such as staff productivity—rather than a
range of estimates (sensitivity analysis) to
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Findings
Recommendations
action is needed on all five
understand the effect that variation in these key
recommendations to improve
variables could have on staffing needs.
VA’s ability to successfully
• Reform process: The VA determined that new
evidence—which a veteran can submit at any point implement reforms, as
discussed in the report.
during his or her appeal—inefficiently causes an
additional round of reviews and thus delays appeals
decisions, and in response it proposed legislation
(not enacted) to streamline the process. Consistent
with sound practices for process redesign, the VA
worked with veterans service organizations (VSOs)
and other key stakeholders in developing the
proposal and continued to update VSOs about the
development of its implementation plans.

Improvements
Needed for VA to
Better Understand,
Process, and
Communicate
Decisions on
Claims (2017)

Recently, questions have been
raised about whether the VA is
processing GWI (Gulf War illness)
claims correctly. GAO was asked to
review the VA’s handling of these
claims.
This report examines (1) recent
trends in GWI disability claims, (2)
challenges associated with
accurately processing and clearly
communicating decisions on GWI
claims, and (3) how the VA uses
GWI research to inform the
disability compensation program.

The VA’s ability to accurately process GWI claims
is hampered by inadequate training, and its
decision letters for denied claims do not
communicate key information to veterans. The VA
claims rating staff often rely on VA medical
examiners to assess a veteran’s disability before a
decision can be made on a claim. VA medical
examiners told GAO that conducting Gulf War
general medical exams is challenging because of
the range of symptoms that could qualify as GWI.
The VA has developed elective GWI training for
its medical examiners, but only 10 percent of
examiners had taken the training as of February
2017. Federal internal control standards call for
adequate training for staff so they can correctly
carry out an agency’s procedures. Medical
examiners who do not take this GWI-specific
training may not be able to provide the information
that VA staff need to correctly decide whether to
grant a veteran’s claim. Once a determination is
made, VA regulations also require clear

GAO recommends that VHA:
• Require medical
examiners to complete
training, such as the 90minute GWI web-based
course, before conducting
these exams.
• Provide more complete
information to veterans
whose GWI claims are
denied, and
• Document a plan to
develop a single case
definition of GWI. This
plan should include nearand long-term specific
actions, such as analyzing
and leveraging
information in existing
datasets and identifying
any areas for future
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Title (Year)

Management
Attention Needed
to Improve
Critical System
Modernizations,
Consolidate Data
Centers, and
Retire Legacy
Systems (2017)

The use of IT is crucial to helping
the VA effectively serve the
nation’s veterans, and each year the
department spends over $4 billion
on IT. However, over many years
the VA has had difficulty managing
its information systems.
This statement summarizes results
from key GAO reports related to
increasing electronic health record
interoperability between the VA and
DoD; system challenges that have
contributed to GAO’s designation
of VA health care as a high-risk
area; and the VA’s development of
its system for processing disability
benefits, data center consolidation,
and legacy systems.

Findings
explanations to veterans regarding claim decisions.
GAO found that decision letters for GWI claims do
not always include key information on why the
claim was denied.
GAO noted in July 2016 that the VA had moved
forward with an effort to modernize its health
information system, VistA, but that the department
is uncertain of its long-term plan for addressing its
electronic health record system needs beyond fiscal
year 2018. Beyond modernizing VistA, GAO
reported in August 2015 that the VA and DoD had
not identified outcome-oriented goals and metrics
to clearly define what they aim to achieve from
their efforts to increase electronic health record
interoperability (i.e., the electronic exchange and
use of health records) between the two
departments. Moreover, the VA has begun to
modernize VistA separately from DoD’s planned
acquisition of a commercially available electronic
health record system, even though both
departments have many health care business needs
in common.

Improvements
Needed in Data
and Monitoring of
Clinical
Productivity and
Efficiency (2017)

Beginning in fiscal year 2013, the
VA began implementing clinical
productivity metrics to measure
physician providers’ time and effort
to deliver various procedures in 32
clinical specialties. In addition, the
VA developed 12 statistical models
to measure clinical efficiency at the
VA’s medical centers (VAMCs).

Limitations with the VA’s metrics and models:
• Productivity metrics are not complete because
they do not account for all providers or clinical
services. Due to systems limitations, the metrics do
not capture all types of providers who deliver care
at VAMCs, including contract physicians and
advanced practice providers, such as nurse
practitioners, serving as sole providers. The VA
central office officials explained that the VA data

Recommendations
research to help the VA
achieve this goal.
GAO has made numerous
recommendations to the VA
to improve the modernization
of its IT systems. For
example, GAO has
recommended that the VA
develop goals and metrics for
determining the extent to
which its modernized
electronic health record
system is achieving
interoperability with DoD’s;
to address challenges
associated with modernizing
its scheduling system; to
address shortcomings with
VBMS planning and
implementation; to take
actions to improve progress
in data center optimization;
and to modernize or replace
obsolete legacy IT systems.
To improve the completeness
of the VA’s productivity
metrics, we recommended
that the VA expand existing
productivity metrics to track
the productivity of all
providers of care to veterans
by, for example, including
contract physicians who are
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Ongoing Efforts
Can Be Improved;
Goals Are Needed
to Promote
Increased User
Satisfaction
(2016)

This statement summarizes GAO’s
September 2015 report (GAO-15582) on (1) the VA’s progress
toward completing the development
and implementation of the VBMS
and (2) the extent to which users
report satisfaction with the system.

Findings
system limitations and other factors have made it
difficult for the VA’s productivity metrics to
capture the workload for all types of providers.
• Productivity metrics may not accurately reflect
the intensity of clinical workload. A 2016 VA audit
shows that VA providers do not always accurately
code the intensity of—that is, the amount of effort
needed to perform—clinical procedures or
services. As a result, the VA’s productivity metrics
may not accurately reflect provider productivity, as
differences between providers may represent
coding inaccuracies rather than true productivity
differences.
• Productivity metrics may not accurately reflect
providers’ clinical staffing levels. Officials at five
of the six selected VAMCs we visited reported that
providers do not always accurately record the
amount of time they spend performing clinical
duties, as distinct from other duties. The VA’s
productivity metrics are calculated for providers’
clinical duties only.
• Efficiency models may also be adversely affected
by inaccurate workload and staffing data. To the
extent that the intensity and amount of providers’
clinical workload are inaccurately recorded, some
of the VA’s efficiency models examining VAMC
use and expenditures may also be inaccurate.
As GAO reported in September 2015, VBA has
made progress in developing and implementing the
VBMS, with deployment of the initial version of
the system to all of its regional offices as of June
2013. Since then, VBA has continued developing
and implementing additional system functionality
and enhancements that support the electronic
processing of disability compensation claims. As a

Recommendations
not VA employees as well as
advanced practice providers
acting as sole providers. In
addition, to improving the
accuracy of the VA’s
productivity metrics and
efficiency models, we
recommended that the VA
help ensure the accuracy of
underlying workload and
staffing data by, for example,
developing training for all
providers on coding clinical
procedures. The VA agreed
in principle with our
recommendations but did not
provide information on how
it plans to make
improvements.

Three areas could benefit
from increased management
attention:
• Cost estimating: The
program office does not have
a reliable estimate of the cost
for completing the system.
Without such an estimate,
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Under the models, the VA
calculates each VAMC’s use and
expenditures for different highvolume or high-expenditure
components of health care delivery,
such as emergency department and
urgent care, and determines the
extent to which use and
expenditures differ from expected
levels.
This testimony addresses (1)
whether the VA’s clinical
productivity metrics and efficiency
models provide complete and
accurate information on provider
productivity and VAMC efficiency
and (2) the VA’s efforts to monitor
and improve clinical productivity
and efficiency.
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Findings
result, 95 percent of records related to veterans’
disability claims are electronic and reside in the
system. However, VBMS is not yet able to fully
support disability and pension claims or appeals
processing. While the Under Secretary for Benefits
stated in March 2013 that the development of
VBMS was expected to be completed in 2015, the
implementation of functionality to fully support
electronic claims processing has been delayed
beyond 2015. In addition, VBA has not yet
produced a plan that identifies when the system
will be completed. Accordingly, holding the VA
management accountable for meeting a time frame
and for demonstrating progress will be difficult.

Ongoing
Development and
Implementation
Can Be Improved;
Goals Are Needed
to Promote
Increased User
Satisfaction
(2015)

GAO (1) assessed the VA’s
progress toward completing the
development and implementation of
VBMS and (2) determined to what
extent users report satisfaction with
the system. To do so, GAO
reviewed relevant program
documentation, administered a
survey to a stratified random sample
of about 3,500 users, and
interviewed appropriate VA
officials.
This report evaluates (1) the extent
to which VBA effectively measures
and reports the accuracy of its
disability compensation claim

VBA has made progress in developing and
implementing the VBMS, with deployment of the
system to all of its regional offices as of June 2013.
While 95 percent of records related to veterans’
disability claims are electronic and reside in the
system, additional capabilities have not yet been
completed, such as automation of the steps
associated with a veteran’s request for an increase
in benefits. Furthermore, VBA has not yet
developed and implemented pension processing
capabilities in VBMS, nor has it articulated when
the system will support appeals processing.
VBA’s dual approach for measuring accuracy is
designed to provide additional information to better
target quality improvement efforts, but its methods
and practices lack rigor and transparency, thereby

Improvements
Could Further
Enhance Quality

Recommendations
VA management and the
department’s stakeholders
have a limited view of the
system’s future resource
needs
• System availability:
Although VBA has improved
its performance for ensuring
the system is available to
users, it has not established
system response time goals.
• System defects: While the
program has actively
managed system defects, a
recent system release
included unresolved defects
that affected system
performance and users’
experiences.
See Ongoing Efforts Can Be
Improved; Goals Are Needed
to Promote Increased User
Satisfaction (2016)

Leverage appropriate
expertise to help VBA do
each of the following:
• Weight its accuracy
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Findings
undermining the usefulness and credibility of its
measures. By not leveraging a statistician or
otherwise following statistical practices in
developing accuracy estimates, VBA is producing
and relying on inaccurate estimates to make
important internal management decisions.
Similarly, by using a one-size sampling
methodology, VBA is unnecessarily expending
limited resources that could be used elsewhere. The
systematic exclusion of redistributed claims and
those moved between offices further calls into
question the rigor of its accuracy estimates. Finally,
VBA’s reporting of its two accuracy metrics lacks
sufficient transparency to help members of
Congress and other stakeholders fully understand
the differences and limitations of each and thus
may undermine their trust in VBA’s reported
performance. VBA has enhanced and coordinated
other aspects of its quality assurance framework,
but shortcomings in implementation and evaluation
detract from their overall effectiveness. For
example, although VBA is disseminating the
results of national STAR reviews and consistency
studies and local quality review teams (QRTs) are
using those results to focus related training or
guidance to claims processing staff, until
centralized guidance is consolidated and
streamlined, staff lack ready access to information
that will help them prevent errors. Moreover,
absent adequate system capabilities to support local
quality reviews, QRTs are unable to stop incorrect
decisions from being finalized, and may not be
aware of error trends that could be mitigated
through training or other corrective action. Finally,
although some of its quality assurance activities are

Recommendations
estimates to reflect the
sample design for reviewed
claims;
• Determine and report the
confidence intervals
associated with its reported
accuracy estimates; and
• Re-examine its approach to
calculating the regional office
sample size for STAR.
Take steps to ensure that
redistributed claims and those
moved between regional
offices are not
underrepresented in the
STAR sample.
• Increase transparency in
explaining how the claimbased and issue-based
accuracy rates are calculated
as well as their key
limitations when publicly
reporting these metrics.
• Review the multiple sources
of policy guidance that VBA
provides to determine ways
to consolidate them.
• Take steps to ensure that
any future upgrades to local
data systems allow QRTs to
pause the claims process
when errors are detected and
enable QRTs to better track
error trends.
• Take additional steps to
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decisions and (2) whether VBA’s
other quality assurance activities are
coordinated and effective. GAO
analyzed VBA claims and STAR
accuracy data from fiscal year 2013
(the most recent fiscal year for
which complete data are available);
reviewed relevant federal laws,
VBA guidance, and other
documents relevant to quality
assurance activities; and
interviewed VBA staff from
headquarters and four VBA regional
offices (selected to achieve variety
in geography, workload, and
accuracy rates) as well as veteran
service organization officials.
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Assurance Efforts
(2014)

Actions Needed to
Address Hurdles
Facing Program
Modernization
(2012)

Concerns exist that the VA’s rating
schedule—the criteria used to
assign degree of work disability—is
not consistent with changes in
medicine and the labor market.
GAO examined (1) the VA’s
progress in revising its rating
schedule with updated medical and
economic information and (2) the
opportunities and challenges of
various policy approaches proposed
by commissions and others for
updating the VA’s disability
benefits structure.

VA Needs Plan
for Assessing
Consistency of
Decisions (2004)

Key questions: (1) Since the
issuance of GAO’s 2002 report,
what actions has the VA taken to
assess the consistency of regional
office decisions on disability
compensation claims? (2) To what
extent does the VA have program
data that can be used to measure the

Findings
relatively new, VBA lacks specific plans to
evaluate their effectiveness and may miss
opportunities to further improve or target these
activities to more error-prone areas. In general,
unless VBA takes steps to improve the rigor of all
its quality assurance methods and practices, VBA
may find progress toward achieving its goal of 98
percent accuracy in fiscal year 2015 illusive—
especially in the face of challenging workloads,
limited resources, and expectations of timely claim
decisions.
The VA initiated a comprehensive effort in 2009 to
revise its disability rating schedule with both
updated medical and earnings information, but it
faces hurdles with several key aspects. The current
revision effort takes a more comprehensive and
empirical approach than the VA’s past efforts. The
VA has hired full-time staff to revise the rating
schedule’s medical information and plans to
conduct studies to evaluate veterans’ average loss
of earnings in today’s economy. As part of this
effort, the VA is considering modifying the rating
schedule—currently based largely on the degree of
medical severity—to include a veteran’s ability to
function in the workplace. Moving in this direction
is more consistent with how experts conceive of
disability.
Since the issuance of GAO’s 2002 report, the VA
has not systematically assessed the consistency of
regional office decisions on specific impairments.
Existing compensation program data have
limitations that preclude identifying indications of
decision-making inconsistency among regional
offices. However, the VA is implementing a new
data collection system that may afford an

Recommendations
evaluate the effectiveness of
quality assurance activities to
identify opportunities to
improve or better target these
activities.

Conduct focused studies on
various approaches to
modernize disability benefits
and, if necessary, propose
relevant legislation. GAO is
also making several
recommendations to improve
the VA’s capacity to revise
the rating schedule now and
in the future. These include
completing plans for
conducting earnings loss
studies and developing a
written strategy for
implementing revisions to the
rating schedule.
Develop a plan, and include it
in the VA’s annual
performance plan, that details
how the VA will: (1) use data
collected through RBA 2000
to identify indications of
possible inconsistencies
among regional offices in the
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Findings
opportunity to identify indications of inconsistency
in the future.

Problems and
Challenges Facing
Disability Claims
Processing (2000)

Focus on four key areas related to
compensation claims processing: (1)
longstanding performance
problems, (2) claims-processing
complexities, (3) challenges to
improving performance, and (4)
VBA’s initiatives to improve
performance.

VBA’s problems with large backlogs and long
waits for decisions have not yet improved, despite
years of studying these problems. VBA’s new
quality measurement system shows that nearly onethird of decisions are incorrect or have technical or
procedural errors. Many performance problems
stem from the processʼs complexity, which is
growing as the number of service-connected
disabilities per veteran increases and judicial
review requires more procedures and
documentation. Although VBA has initiated a
number of efforts to streamline its claimsprocessing performance, it is unclear how much
improvement will be gained.

Recommendations
award and denial of benefits
for specific impairments and
(2) conduct systematic
studies of consistency for
specific impairments for
which RBA 2000 data reveal
indications of inconsistencies
among decisions made by the
regional offices.
VBA may need to collect and
analyze additional casespecific data to better
understand its claimsprocessing problems and
better target its corrective
actions. Furthermore, because
some issues affecting VBA’s
performance are a function of
program design, more
fundamental changes may
have to be made.
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consistency of decision making
among regional offices?

198

Copyright National Academy of Sciences. All rights reserved.

Title (Year)

