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I.

Background

This report summarizes progress to date on Section 723 of the National Defense
Authorization Act (NDAA) for Fiscal Year (FY) 2010. The legislation mandates a
clinical trial on cognitive rehabilitation therapy (CRT) for members or former members
of the Armed Forces, with a particular emphasis on those diagnosed with traumatic brain
injuries (TBIs) in Operation Enduring Freedom (OEF) and Operation Iraqi Freedom
(OIF).
The Defense and Veterans Brain Injury Center (DVBIC) has partnered with investigators
in the TBI Service at San Antonio Military Medical Center (SAMMC-North) to develop
the research design for a study to evaluate the efficacy of CRT for Service members
diagnosed with TBI who have persistent post-concussive symptoms. Investigators from
the Department of Veterans Affairs (VA) Health System National Office are serving as
consultants.
Funding was set aside in FY 2010 to support additional funding for clinical trials to
assess the efficacy of CRT therapy with respect to (1) cumulative concussions; (2) mild,
moderate, or severe TBI; (3) chronic symptoms of TBI; (4) use of information technology
devices; (5) use of robotics, nutritional supplements, and timing of both outpatient and
inpatient rehabilitation; and (6) strategies to reduce polytrauma leading to TBI. This
effort is under the management oversight of the U.S. Army Medical Research and
Materiel Command (USAMRMC), Office of the Congressionally Directed Research
Programs (CDMRP). It is expected that three studies will be funded through this process
in 2011.
The National Academy of Sciences Institute of Medicine (IOM) is beginning a study in
October 2010, of Military Health System (MHS) CRT treatment of TBI to identify
specific CRT interventions with sufficient evidence base to support their widespread use
in the MHS, including coverage through the TRICARE benefit. We anticipate the study
running for 12 months.

II.

Introduction

TBI is a leading cause of death and disability in the United States, with an estimated
annual incidence of 1.5 to 2 million persons. 1 Across both civilian and military
populations, approximately 75-90% of TBIs are mild, although true incidence is difficult
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to estimate because many mild TBIs (mTBIs) are unreported. 2,3,4 Although most
individuals recover completely within days or weeks after a mTBI, up to 15% continue to
experience chronic persistent symptoms known as post-concussion syndrome (PCS). 5
Persistent deficits in objective cognitive functioning have been demonstrated in group
studies of patients with persistent PCS. 6,7 Although there is some question about the
extent to which disability compensation recipients, 8 diagnosed with depression 9, 10 or
post-traumatic stress may intentionally perform poorly on neuropsychological tests rather
than risk losing their compensation. 11
Three reviews of studies have been published on psychological and/or
neuropsychological treatments for adults with mTBI. They included studies published
between 1980-2000, 12 between 1980-2003,13 and between 2004-2006.14 Findings across
all reviews revealed significant methodological weaknesses in most of the research, with
only tentative support for early educational approaches, including reassurance and
support regarding symptom management and guidance regarding resumption of preinjury roles. In the most recent review, only three of eight studies utilized rigorous
methods, including randomization, blind outcome evaluations, and accounting for
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attrition. Only three of ten studies in two earlier reviews employed these rigorous
methodologies.
Snell et al. (2009) 15 provides a summary of the major findings for studies included in
these reviews. Across all three reviews, 12 studies examined patient education
approaches. One found no impact on reported symptoms three months after discharge
from the emergency department with an information booklet about mTBI, although the
patients reported feeling that it was helpful. Four other studies compared an enhanced
follow-up with standard hospital care or no follow-up. Two of these studies found better
outcomes in the treatment groups, compared to controls. The other two studies were
randomized control trials (RCTs) and did not find a statistically significant benefit of
treatment on self-reported measures of post-concussion symptoms, psychological
distress, life satisfaction, and community integration, or on a neuropsychological test
results. Only one unpublished study examined the effect of education on chronic mTBI
symptoms, measured on average three to six years after injury. 16 This study compared a
brief group cognitive behavior therapy, a group education/support intervention, and a
wait list control group. After treatment, participants in the two treatment groups showed
greater improvement in self-reported, post-concussion symptoms than those in the waitlist control group.
Six studies evaluated the efficacy of more intensive cognitive rehabilitation approaches
for the treatment of persistent post-concussive symptoms following mTBI. Although
improvements were reported on a number of measures, including cognitive functioning,
emotional adjustment, and functional status, methodological limitations prevent reliance
on the findings. Specific limitations included absence of control groups, presence of
practice effects on repeated measures of cognitive functioning, use of measures lacking
sensitivity, and failure to monitor symptom validity or suboptimal effort.
Given the limited empirical basis for the efficacy of cognitive rehabilitation in mTBI,
combined with the increased incidence of mTBI among Service members returning from
deployment, a consensus conference on mTBI and cognitive rehabilitation was convened
in April 2009. The 50 participants represented all Services of the Department of Defense
(DoD), the VA and civilian subject-matter experts. The resultant report, published in
2009, provides a review of the existing literature and makes consensus-based
recommendations for the treatment of cognitive sequalae after mild TBI.17 A major
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conclusion was the need for well-controlled, randomized research studies in this area.
Establishing the effectiveness of cognitive rehabilitation is an important issue for
reimbursement of clinical services within the healthcare industry. Currently, basic
military healthcare for active-duty Service members does not cover cognitive
rehabilitation for mTBI. This policy was based, among other things, on a meta-analysis
of existing literature conducted by the Economic Cycle Research Institute (ECRI) for the
Office of the Chief Medical Officer, TRICARE, confirming the efficacy of limited
cognitive rehabilitative interventions for moderate and severe TBI, but not for mTBI. It
was noted that the meta-analysis was negatively influenced by differences in outcomes
assessed and by an insufficient number of studies addressing outcomes.
Section 732 of the NDAA for FY 2010, which states that “the Secretary of Defense shall
provide for a clinical trial to assess the efficacy of cognitive rehabilitative therapy for
members or former members of the Armed Forces diagnosed with a TBI incurred in the
line of duty in OEF or OIF." DVBIC, as the primary TBI operational component of the
Defense Centers of Excellence for Psychological Health and Traumatic Brain Injury
(DCoE), will conduct a clinical trial, entitled the “Study of Cognitive Rehabilitation
Effects (SCORE): A randomized treatment trial in a military population with mild TBI
incurred during deployment to OEF/OIF.”

III.

DVBIC SCORE Research Plan

Education provided to patients and their support systems about the nature and common
manifestations of mTBI is a critical aspect of intervention, helping to manage patient
expectations, and preventing the development of mTBI symptoms, or reducing their
duration, number, and severity. The components of patient education after mTBI
typically include education and normalization of symptoms, contact information and
follow-up, and reassurance of positive expectation of recovery. It is generally
recommended that the educational intervention occur at the time of diagnosing the mTBI,
preferably in the acute post-injury period. However, there is evidence from a small threearm RCT suggesting psycho-educational treatment can be effective in symptom reduction
in chronic (three to six years post-injury) patient samples. 18 Provision of patient
education can take many forms, including individual and group formats, written
handouts, and telephone contacts. 19 In the study outlined here, patient education and
symptom management will be provided to all subjects regardless of treatment
military personnel with mild traumatic brain injury and chronic post-concussional disorder: Results of April 2009
consensus conference. Neurorehabilitation; 26 (3), 239-255.
18
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J Neurol Neurosurg Psychiatry; 79: 1275-1281.

4

assignment.
SCORE will be an RCT, with subjects recruited from consecutive patient referrals to the
TBI Service at SAMMC-North. Following consent to participate in the study, subjects
will be randomly assigned to one of four, six week treatment arms: ((1) psychoeducational; (2) non-therapist directed (self-administered) computerized cognitive
rehabilitation; (3) therapist-directed individualized cognitive rehabilitation; and
(4) integrated interdisciplinary cognitive rehabilitation combined with cognitive
behavioral psychotherapy). Psycho-educational materials, the only Class I evidencebased treatment recommended for individuals with mTBI, will be provided to participants
in all four treatment conditions. Treatment intensity (i.e., number of hours of treatment
per week) will be matched for individuals assigned to treatment arms 2, 3, or 4. Study
evaluators will be blinded to treatment assignment, and participants will be evaluated
prior to initiation of treatment, as well as at 3 weeks, 6 weeks, 12 weeks, and 18 weeks
following the start of treatment.
A. Study Arm #1: Psycho-educational
Subjects assigned to this treatment arm (n = 40) will receive patient education materials
(adapted from existing studies to address more persistent rather than acute symptom
management), regularly scheduled follow-up each three weeks with a medical provider,
and symptom-based treatment, such as medication trials for headache and co-occurring
psychiatric disorders, physical therapy for vestibular complaints, and weekly counseling
with a social worker.
B. Study Arm #2: Non-Therapist Directed Computerized Cognitive
Rehabilitation
Subjects assigned to this arm (n = 40) will receive patient education materials, regularly
scheduled follow-up every three weeks with a medical provider, and symptom-based
treatment (as outlined above). Additionally, they will participate in computerized
cognitive rehabilitation. Despite limited evidence for the utility of repetitive memory
drills (i.e., memory as a muscle 20 or brain training 21 ) in either brain-injured populations
or normal controls, the use of computerized programs for cognitive rehabilitation
continues to rise. Companies marketing computerized brain-injury software programs
often target Service members and veterans with mTBI and software programs are
distributed in large quantities to organizations serving the needs of wounded warriors for
self-directed cognitive rehabilitation. To best address the issue of poor compliance and
20
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follow through with self-directed rehabilitation programs, the self-directed computerized
treatment will be scheduled and proctored in the TBI Clinic to ensure patients' physical
participation in this component.
C. Study Arm #3: Therapist-Directed Individualized Cognitive Rehabilitation
Subjects assigned to this arm (n = 40) will receive patient education materials, regularly
scheduled follow-up every three weeks with a medical provider, and symptom-based
treatment. Additionally, subjects will receive 10 hours per week of individual and group
cognitive rehabilitation and homework directed by skilled rehabilitation therapists.
While provision of psycho-educational materials is a cost effective way of alleviating
chronic symptom development, 22 there is evidence from two small-scale RCTs to suggest
that multidisciplinary cognitive rehabilitation and emotional support improves outcomes
for persons with PCS following mTBI 23 particularly in those with pre-injury psychiatric
disorders. Given the need to determine if the treatment effect observed in the Tiersky, et
al. (2005) 24 study was primarily due to specific cognitive rehabilitation interventions or
more generalized effects of psychotherapy/emotional support, two treatment arms have
been created for this study. In the therapist-directed cognitive rehabilitation arm, subjects
will receive more intensive therapies but in a more condensed timeframe. By condensing
the treatment to six weeks, we felt that it would facilitate external validity of the study by
making replication of the treatment more feasible.
D. Study Arm #4: Integrated Interdisciplinary Cognitive Rehabilitation
Combined with Cognitive Behavioral Therapy
Subjects assigned to this treatment arm (n = 40) will receive patient education materials,
regularly scheduled follow-up every three weeks with a medical provider, and symptom
based treatment (as outlined above). Additionally, subjects in this treatment arm will
receive 10 hours per week of multidisciplinary cognitive rehabilitation and psychological
interventions specifically designed to reduce PCS and co-occurring psychological
conditions. This fourth treatment arm most closely resembles the treatment trial of
Tiersky, et al. 25 As mentioned previously; the intensity of treatment will parallel
previous studies, although the treatment will be condensed across a shorter time. Given
the high incidence of psychiatric co-morbidities in post-deployment Service members
with mTBI 26, 27 and the potential effect of such conditions on maintenance of persistent
22
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PCS 28, 29 psychological treatments for reducing symptoms of combat stress and
depression will be integrated into this treatment arm.

IV.

CDMRP Fiscal Year 2010 Cognitive Rehabilitation for TBI Clinical
Trial Awards

A total of $10 million has been assigned to the USAMRMC CDMRP for management
oversight of a funding opportunity for Cognitive Rehabilitation Clinical Trials. This
funding mechanism is intended to encourage rapid implementation of clinical trials to
assess the efficacy of cognitive rehabilitative therapy for TBI for members or former
members of the Armed Forces. Principal investigators submitting to this grant
mechanism will be encouraged to focus on (1) cumulative concussions; (2) mild,
moderate, or severe TBI; (3) chronic symptoms of TBI; (4) use of information technology
devices; (5) use of robotics, nutritional supplements, and timing of out/inpatient
rehabilitation; and (6) strategies for polytrauma leading to TBI. Individual awards will
have a maximum period of performance of four years with total direct costs not to exceed
$2 million. CDMRP anticipates funding three awards for FY 2010.
This award utilizes a two-step process, with invitations to submit a full proposal based on
a pre-proposal screening conducted by a multi-Service, multi-agency PH/TBI Integration
Panel (IP). On July 23, 2010, the IP reviewed a total of 89 pre-proposals. From these,
the IP voted to invite 41 full proposals for submission, which were due September 7,
2010. A scientific review of the submitted full proposals occurred in October 2010.
Programmatic review by the PH/TBI IP will occur in December 2010 and three proposals
will receive funding in 2011.

V.

IOM Study of Military Health System Treatment of TBI by Cognitive
Rehabilitation Therapy

The IOM will conduct a study of MHS treatment of TBI by CRT. The goal is to identify
specific CRT interventions with sufficient evidence to support their widespread use in the
MHS, including coverage through the TRICARE benefit. The IOM study will include a
comprehensive literature review of the studies conducted, including but not limited to
studies conducted on MHS or VA wounded warriors. In addition, the study will include
preliminary report. J Trauma: Inj Infect Crit Care.; 64: 200-206.
27
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29
Schneiderman, A.I., Braver, E.R., Kang, H.K. (2008). Understanding sequelae of injury mechanisms and mild
traumatic brain injury incurred during the conflicts in Iraq and Afghanistan: Persistent postconcussive symptoms
and posttraumatic stress disorder. Am J Epidem.; 167: 1446-1452.
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an assessment of current evidence supporting the effectiveness of CRT interventions in
specific cognitive deficits associated with mild, moderate, and severe TBI. Finally, the
study will assess the state of practice of CRT and if requirements for training, education,
and experience for providers outside the MHS direct-care system with the delivery of the
identified evidence-based interventions are sufficient to ensure reasonable, consistent
quality of care across the United States.

VI.

Conclusion

Cognitive rehabilitation is a long-standing and significant component of comprehensive
rehabilitation for individuals with moderate and severe TBI. There is an accelerating, but
still small, body of scientific literature supporting cognitive rehabilitation in mTBI.
Because of DVBIC's access to the appropriate patient population and existing network of
care, the SCORE research plan allows for fast-tracking scientifically rigorous cognitive
rehabilitation for TBI research, specifically in Service members and veterans injured in
combat. In conjunction with the Cognitive Rehabilitation for TBI Clinical Trial Award
funds, the overall goal is to improve the health and quality of life for Service members
who have sustained a mTBI through the development of empirically validated cognitive
rehabilitation interventions. Finally, a rigorous review by the IOM of the current
evidence will help further the field to determine whether CRT is an efficacious modality
for use in returning Service members. Results from the studies included in this DoD
cognitive rehabilitation portfolio will inform recommendations on the advisability of
including CRT for TBI as a benefit under TRICARE.
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APPENDIX 1
Timeframe for DVBIC Study Completion
(June 2010-November 2013)

Short-term
Task (Date of Completion)
Beginning June 2010:
Months
Steering Committee
Workshop (June 10, 2010)
Scientific Advisory Review
(July 15, 2010)
IRB Submission
(Aug 1, 2010)
Finalize Research Protocol
(Aug 1, 2010)
Treatment Manuals
(Oct 30, 2010)
Hire Staff (Jan 1, 2011)
Train Staff on Protocol
(Jan 1, 2011)
Database for Data Entry
(Dec 15, 2010)
Enroll Participants
(Jan 2011)
Follow-up Data
(May 1, 2013)
Data Analysis
Interim (Feb. 2012)
Final (June 2013)
Papers and Dissemination
(July to Dec 2013)

1-3

Intermediate
Year 1*
4-6
7-9
10-12

1

Long-Term
Year 2
Year 3
13-18 18-24 24-30 30-42

