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A dditional TBI D ata

Please contact ABIN If you have
guestions about the following data.



Top Ten Causes In Alaska

Brain Injury Hospitalizations (1994-
2003) *

Source: Alaska Trauma Registry
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TBI in Alaska

Every year the Alaska Department of Health and
Social Services reports about 800 traumatic
brain injury cases resulting in hospitalization or
fatality. (Alaska Trauma Registry)**

150 Alaskans die each year

It is estimated that at least 10.000-12.000
Alaskans are currently living with brain injury.

(TBI Needs and Resource Assessment, March
2003)

Many more undiagnosed...



Statewide TBI Data

m Alaskan males are twice as likely to
suffer TBI than females'.

m Alaskans age 15-24 have the second
highest rate of TBI.

® Older Alaskans have highest rate.

B Rural Alaska has a disproportionate
number of brain injuries.



N ative Alaskans and TB I

Alaskan Natives had nearly 3x the rate
of TBI (214/100Kk).

Nome, Northwest Arctic Borough, and
Interior Alaska had TBI rates over
three times the statewide rate (e.g.
Nome (277/100k vs. Anchorage
89/100k)



# TBI Injuries

Nymber of Non-Fatal TBI-Related Hospitalizations by sex and Leading Cause
Alaskja Natives Both Sexes Al Ages 19G1
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Rate per 10.000

Rate of Non-Fatal TBI Hospitalization by Age Group and Sex
Alaska Natives Both Sexes All Ages 1991-2002
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C hildren/Y outh and TB I

Head injury Is a leading cause of .
mortality or permanent disability In
children and adolescents.

- Joan W. Mayfield, Ph.D., /ABPN, ABPdN- Our Children's House at
Baylor

Incidence of pediatric traumatic
brain injury Is 200/100.0. 20
deaths/100.0 (compared to Leukemia
2 deaths/100.0)



Prevention is the only cure!

B 69% of Alaskans with TBI from
ATV/snowmachine were not wearing a
helmet.

B 56% of Alaskans with TBI resulting
from car, van, or truck crashes were
not wearing seatbelts.
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Prevention

Focused toward 15-24 age males

Alaska Natives

Injury Prevention must focus on risk
factors associated with these injuries

Motor vehicle accidents

Falls | I
Firearm-related injuries

Assaults
ATV/Snowmachine safety and helmet use



Screening

Early intervention and proper diagnoses is very

Important
-Could it be a brain injury?

Screening leads to proper assessment.
Proper assessment leads to treatment.
Treatment leads to independent, productive living

Productive lives lead to higher quality of life, safety,
and health.

Screening leads to good data.



TBI Service Delivery

B Alaska Is 10-20 years behind in brain
Injury policy and State services. 1

B Alaska's rates are 30% higher than the
national average, yet we have very
little supports and services.

B Funding and recognition is limited.
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HIDDEN TRAUMA
Studies Cite Head Injuries

As Factor in Some Social Ills
Ban R=sadaslrk

M Waess Aaddian

TolLagApBHos

By THOMAS M. BURTON
January 29,2008; Page Al

Researchers studying brain injury believe they've found a common thread running through many
cases of seemingly unrelated social problems: a long-forgotten blow to the head.

They've found that providin? therapy for an underlying brain injury often helps peo?_le with a
from learning disabilities to chronic homelessness and alcoholism. If

variet?/ ofills rangﬁngf_ _ fies to chro nelessness ar (
(tj)_rlgfad t_verlfled,t e findings could have a significant impact in dealing with such intractable
ifficulties.

That severe head injuries can lead to cognitive and behavioral problems is widely accepted. The
U.S. Centers for Disease Control and Prevention estimates 5.3 million Americans suffer from

mental or physical disability that is due to brain injury.

What's new is the contention of some researchers that there are many other cases where a severe
past blow to the head, resulting in unconsciousness or confusion, is the unrecognized source of
such problems. "Unidentified traumatic brain injury is an unrecognized major source of social
and vocational failure," says Wayne A. Gordon, director of the Brain Injury Research Center at
Mount Sinai School of Medicine in New York, where much of the research is being done.

Research by his team has consistently found high rates of "hidden" head trauma when screening
various Eopulatlons in New York schools, addiction programs and the gene[al population. The
CDC acknowledges its 5.3 million estimate is an undercount based on hospital admissions; it
doesn't include people who sought no treatment for a severe blow to the head or who were sent
home from a doctor s office or emergency room with little treatment.

UNDERLYING CAUSE

* New Findings: Researchers say a blow to the head years earlier may be linked to problems
Irter in life, such as learning disabilities, homclessness and alcoholism,

« Early Identification: Some schools are trying to identify children who may have had head

injuries to provide s?_ecial help in education: o _
* The Impact: The findings are offering new hope to adults coping with the onset of disorders

such as losing the ability to read or concentrate.

Causes of brain injury can include bike and car accidents, sports concussions such as those
suffered by professional football players, and abuse and falls that can date hack to childhood.



Doctogs say about 85% of common falls in infancy don't produce long-term deficits, but that
some dbo.

To be sure, it's difficult to connect with any certainty a long-ago blow to the head to memory and
cognition problems years later. Other researchers point out that many people do recover
completely from severe head |njur%/, and mental problems arise from other causes. Moreover,
_l\/Iotutntt_Smal's findings haven't all been published, nor have they been widely evaluated at other
institutions.

Lost Ability to Read

Mount Sinai's research involves people like Kate Gleason, a business-college instructor who over
the course of a year lost her ability to read, keep her home orderly and even maintain friendships.

In 1998, Ms. Gleason tried to open a window in her New York apartment building's hallway, but
the heavy top window fell and hashed her on the head. She was treated by doctors at a loca
hospital, who she says let her walk home and told her she'd be fine. But ou the way back, she
was still so confused she had to hang onto lampposts and buildings to keep from [osing her way.

A Siim, auburn-haired woman then in her mid-40s, Ms. Gleason kept teaching, but found that the
bright lights and hectic office were overvvhelmmg. She says she confided in a boss about her
troubles and soon lost herjob. After that, she made ends meet by returning to proofreading work,
but she slowly withdrew socially.

She didn't pay bills on time. Her house was a mess. "Years and years went by. and | had lots of
problems,” she says. "I didn't know it was from the head injury. 1just thought I had a clutter
Problem." By 1999, Ms. Gleason, who has a master's from Columbia University, was "so bad on
he level of functioning as a college grad that 1wanted to die." She had no idea why.

Then about two years ago, she glot a strange letter from Mount Sinai: It asked if she was havmg%
trouble thinking or solving problems or if she became easily overwhelmed. It turned out Moun
Sinai doctors were reaching out to people whose medical records showed a blow to the head. Ms.
GI%as%q responded, and when researchers interviewed her, she began to sob, saying, “Life isjust
S0 hard.

On what was to be the first day of an attention and memor%/ program, Ms. Gleason got lost in the
maze of hospital hallways and began crying again. Once she found the site, she discovered she
wasn't the only patient who got lost a lot, or who cried.

For five days a week for six months, she worked t_hrou%h five hours of attention exercises,
reading articles to explain the main Idea, interpreting charts and graphs, taking classes on how to
take apart a problem and reduce it to smaller steps, writing mock “advice columns" on how to

handle life issues.

At first, she found the work so intense she needed a break every 15 minutes. By a week later, she
could concentrate a little longer. She completed the program in August 2006, €ight years after
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the windlow struck her. Now she's studying to be a church-based counselor. “That program gave
me my life back," she says.

A group for whom the research on undiagnosed head injuries could be especially relevant is the
homeless. Assessments by Mount Sinai researchers of about 100 homeless men in New York
found that 82% had suffered brain injury in childhood, primarily as a result of parental abuse.

An epidemiological study in 2000 was larger. Researchers went door-to-
door in New Haven, Conn., interviewing 5,000 people, 7.2% of whom
recalled a past blow to the head that was followed by unconsciousness or a
period of confusion. In follow-up testing, the researchers found that those
who reﬁorted such injuries had more than twice the rate ¢”depression and
ofalcohol and drug abuse as others.

They also had sharply elevated rates of panic disorder, obsessive-
compulsive disorder and suicide attempts, say the researchers, led by
Jonathan Silver of New York UnlverS|Py

Such research began in the late 1980s with Mount Sinai's Dr. Gordon and

Mary Hibbard, both Ph.D. psychologists specializing in rehabilitation and

neuro(s)sycholp?y. In questioning patients referred to them, they were struck by how often they
turned up a history of a brain injury that wasn't in the patients' medical records.

Using a questionnaire they devised, they tried to determine how many children in the city school

s%/stem had head injuries that were followed by cognitive difficulties. At one school, 10% of

students told of havmtg once had a significant head injury. Later testing of these children
requently "was suggestive of impairments,” Dr. Hibbard says.

Next, with a grant from the U.S. Department of Education, they set out to
determine how many p#plls enrolled in programs for children with learning
disabilities had ever suffered a hard blow to the head. The results were
startling: About 50% had.

"The accident can be three months a%o, but by the time the symptoms
happen, the accident is _forﬁotten. Nobody pufs it together," says Tamar
Martin, a Psy(_:hologlst in the program. The team worked with about 400
children, finding that many children who'd had brain injuries were lost in
regular leaming-disabilities classrooms.

They have trouble with their memory from day to day, and teachers can

_ assume they're not trying hard. Dr. Martin SE(I}/S. They need more breaks

between topics. But their performance. . ... . greatly from day to day, and a teacher can also
erroneously perceive this fluctuation as lack of initiative.



Just giving such children more time often helps, she says, as do special
prompts from teachers. For instance, Dr. Martin says, a teacher may say, Nh
a couple of minutes, I am going to ask you about problem No. 10,"and give
the child time to prepare before officially asking.

High Intellect

One 14-year-old girl had a high intellect, but after she was hit by a car, she
Suddenly couldn't do outlines or organize her time, her mother says in an
interviei. "Her processing was slower," adds Michelle Korbleuth, another
psychologist in the Mount Sinai program. “She was frustrated, and her scores
fgame out In the average range."

_ With Dr. Kombleuth's help, the girl was allowed to take exams privately in
an office and could concentrate better. With stch accommodations, she completed high school
and went on to graduate from prestigious Smith College.

19
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Kansas systematically tries to identify brain injuries among the "learning disabled." School
social workers and teachers with special training across the state show other teachers how to |
recognize and work with the brain-injured, says Janet Tyler, director of a neurologic-disabilities
project in the state education department.

"When you look at children with learning disabilities or behavior problems, there's often an
underlying high percentage of children with traumatic brain injury. We're looking at about 20%,

she says.

In Mulvane, Kan., Sandy Baca's son Timothy, who was hit by a car at age 2, struggled in school
for years. Ms. Baca says that once teachers understood the difference between brain injury and
other disability, "they Tound ways for him to be successful. Ifhe couldn't do the work one day,

they would lower expectations for the day." Ultimately, he finished high school.

The Mount Sinai team evaluates people via a battery of "neuropsych” tests lasting up to nine
hours. They are shown pictures of objects, then asked minutes later what they saw. They see a
complex geometric design with triangles, lines and circles and are asked to draw it from
memory. They're shown a series of multiple random letters and asked to cross out, say, the "¢”

and "e"" every time they see one.

On a recent morning, a 44-year-old manager at a New York investment firm was working on
attention traunln%;j with a postdoctoral fellow. He had sustained several sports concussions as a
younger man and then in recent years twice banged his head hard. Lately, he had been feeling
confused. Commuting between New York City and Long Island, he boarded the wrong train
three days in a row.

In the first of several exe- wises, the patient was asked to read a Page of text while crossing out all
words endln% in "ing," and then to answer questions about what he'd read. The first time through,
he caught only seven of 12 “ing" words. A second test asked him to choose a word that didn't



belong ina (T;roup of five, while listening to other words and pressing a buzzer when he heard
words with four letters.

About five years ago, the Mount Sinai team began looking at residents of New York centers for
alcoholismand drug abuse. They evaluated 845 patients and determined that 54% had once
suffered a hard blow to the head. Of course, some had injuries after they began drinking, so there
Is a certain chicken-and-egg problem with that number.

Link to Addiction

Steven Kipnis, medical director ofa New York state a%ency for alcoholism and addiction, says
his work with counselors convinces him that many of the patients became alcoholic or addicted
in part because ofa head injury, and knowing about it helps in treatment.

"Someone can get hit in the head with a softball and still be working. They tend to be in denial.
The g|et mood swings, they yell ata 3ﬁouse. It's a slow downward spiral, and that's when
alcohol and dmgs" become an option, ne says.

The agency has a program sBecificaII for the brain-injured at the R.E. Blaisdell Addiction
Treatment Center in rangie ur?_, N.Y. A counselor there, Steve Oswald, tells of one patient who
dropped out ofa general alcoholism Pro%qam three times before the program for the brain-injured
began, and then successfully completed the program.

In 2006. Mount Sinai's Dr. Gordon be'gan to work with Common Ground, a New York nonprofit
that builds housing for the homeless. About 70% of 100 homeless people they tested came out in
the 10th percentile or lower for memory, language or attention, says the group's_ director of
psychiatric services. Jennifer Highley. Questioning uncovered that 82% had a significant blow to
the head prior to becoming homeless, usually from severe parental abuse during childhood.

"People get abused as kids, making them inattentive in school and sometimes unable to leam,"
says Ms. Highley. She says head injury and the emotional fallout from abuse can lead to
?Ic€holllsm and addiction, and "“that combination creates the inability to function and often leads
0 homelessness.”

Write to Thomas M. Burton at tom .burtons wsi.com1
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Charles C. Engei, M.D., M.P.H., and Carl A. Castro. Ph.D.

ABSTRACT

BACKGROUND

An important medical concern of the Iraq war is the potential long-term effect of cron the oivision o tpsychiatry ans weu-

mild traumatic brain injury, or concussion, particularly from blast explosions.
However, the epidemiology ofcombat-related mild traumatic brain injury is poorly
understood.

METHODS
We surveyed 2525 U.S. Army infantry soldiers 3 to 4 months after their return from
a year-long deployment to Irag. Validated clinical instruments were used to com-
pare soldiers reporting mild traumatic brain injury, defined as an injury with loss
of consciousness or altered mental status (e.g., dazed or confused), with soldiers
who reported other injuries.

RESULTS
0 12525 soldiers, 124 (4.9%) reported injuries with loss of consciousness, 260 (10.3%)
reported injuries with altered mental status, and 435 (17.2%) reported other injuries
during deployment. Ofthose reporting loss ofconsciousness, 43.9% met criteria for
post-traumatic stress disorder (PTSD), as compared with 27.3% of those reporting
altered mental status, 16.2% with other injuries, and 9.1% with no injury. Soldiers
with mild traumatic brain injury, primarily those who had 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 adjustment for PTSD and depres-
sion, mild traumatic brain injury was no longer significantly associated with
these physical health outcomes or symptoms, except for headache.

CONCLUSIONS
Mild traumatic brain injury (i.e., concussion) occurring among soldiers deployed in
Iraq is strongly associated with PTSD and physical health problems 3 to 4 months
after the soldiers return home. PTSD and depression are important mediators of the
relationship between mild traumatic brain injury and physical health problems.
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ore than 1.5million us. military

personnel have deployed to Iraq or Af-

ghanistan since the start of military
operations in 2001. Because o f improved protec-
tive equipment, a higher percentage of soldiers
are surviving injuries that would have been fatal in
previous wars.1 Head and neck injuries, including
severe brain trauma, have been reported in one
quarter of service members who have been evac-
uated from Iraq and Afghanistan.12 Concern has
been emerging about the possible long-term effect
of mild traumatic brain injury, or concussion,
characterized by brief loss of consciousness or
altered mental status, as a result of deployment-
related head injuries, particularly those resulting
from proximity to blast explosions.35 Traumatic
brain injury has been labeled a signature injury
ofthe wars in Irag and Afghanistan.4’

The exact proportion oftroops who have mild
traumatic brain injury is not known, although it
has been reported to be as high as 18% in news
articles citing army medical officials.6 Many
troops reportedly have persistent postconcussive
symptoms, such as irritability, memory problems,
headache, and difficulty concentrating. As a re-
suit, the Department of Defense and the Depart-
ment of Veterans Affairs are implementing new
population-screening procedures for mild trau-
matic brain injury.79

Despite these steps, little is known about the
epidemiology of mild traumatic brain injury dur-
ing deployment and its association with adverse
health outcomes after deployment. The bulk of
the literature on mild traumatic brain injury has
been based on civilian patients treated in clinics
or hospitals, has not been population-based, and
has lacked adequate comparison groups, such as
persons with other types of injuries.1011 It is not
known whether population screening for mild
traumatic brain injury could improve health out-
comes,12 and there are conflicting guidelines for
treating mild traumatic brain injury.1114

The case definition of mild traumatic brain
injury that is being adopted by the new Depart-
ment of Defense and Department of Veterans
Affairs screening programs89is consistent with
national surveillance definitions.111 However,
the use of this definition for clinical screening
weeks or months after concussive events, such as
during the period after deployment, has not been
evaluated. The definition may not be sufficiently

N CMC.JMIO 358:5
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specific for the combat environment, where acute
signs ofconcussion, such as alteration of mental
status (e.g., being dazed or confused), may over-
lap with dissociative symptoms of acute stress
disorder, or for the postcombat period, during
which postconcussive symptoms may overlap
with symptoms of post-traumatic stress disorder
(PTSD) and other disorders.16

This epidemiologic study assesses the preva-
lence and significance of a self-reported history
of combat-related mild traumatic brain injury,
based on the accepted case definition, among
soldiers after a yearlong deployment to Irag. The
purpose is to provide information to advance
prevention and treatment strategies and inform
public health policies.

methods

In 2006, we conducted an anonymous survey of
2714 soldiers from two U.S. Army combat infan-
try brigades — one Active Component and one
Reserve Component (Army National Guard) —

3 to 4 months after their return from a yearlong
deployment in Iraq. The units saw high levels of
combat,similartothoseofotherinfantryunits.1719
The 3-to-4-month time point was chosen to mini-
mize recall bias and for its appropriateness for as-
sessing persistent postconcussive symptoms.202

recruitment

Unit leaders provided time for all their soldiers
who had deployed to Iraq and were on duty to
attend a recruitment briefing by study investiga-
tors. Written informed consent was obtained un-
der a protocol approved by the institutional review
board of the Walter Reed Army Institute of Re-
search. Of 4618 soldiers in the two brigades,
2714 (59%) completed the questionnaire. Lack of
availability of soldiers to complete the question-
naire was mostly due to normal transfers to other
units, training, or attendance at military schools.
More than 98% of soldiers who attended the re-
cruitment briefings agreed to participate. How-
ever, up to 7% of the values for some variables
were missing,

injuries and comrat experience

The questionnaire asked soldiers whether they
had been injured during their deployment by a
blast or explosion, a bullet, a fragment or shrap-

JANUARY 31,2008
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nel, a fail, a vehicle accident, or other means and
whether the injury involved the head. A soldier
was considered to have had a mild traumatic
brain injury if any of three questions — regard-
ing “losing consciousness (knocked out),” “being
dazed, confused, or ‘seeing stars,’”” or “not re-
membering the injury” — elicited a positive re-
sponse. These questions were based on definitions
from the Centers for Disease Control and Preven-
tion and the World Health Organization that
were adapted by the Defense and Veterans Brain
Injury Center working group for military-wide
use.*’ 11 The question regarding loss o fconscious-
ness was analyzed separately to determine wheth-
er it was a stronger predictor than the two other
questions pertaining to altered mental status,
the results of which were combined. Soldiers
who reported any injury that did not involve al-
tered mental status or losing conscioushess served
as the reference group for all analyses.

Combat intensity was measured with the use
of 17 of the 18 questions from the Combat Expe-
riences Scalel7 (range, 0 to 17, with higher scores
indicating a greater number of different combat
experiences on one or more occasions). The 18th
guestion, concerning being wounded, was exclud-
ed because it was covered in the questions about
injuries. Of the 17 experiences, soldiers had a
median of9 (interquartile range, 6 to 11) during
the deployment. The Cronbach alpha for the 17
dichotomized questions was 0.85.

Soldiers were asked how they rated their overall
health (from “poor” to “excellent”), how many
primary care (“sick call”) appointments they had
attended, and how many days ofwork they had
missed in the past month because of illness.
Physical symptoms were measured by the Patient
Health Questionnaire 15-item somatic symptom
severity scale (PHQ-15).2This scale normally has
a range of 0 to 30, with higher numbers indicat-
ing a greater number and severity of symptoms.
For this study, the range was O to 28 because a
question on menstrual cramps was excluded owing
to the low number of women. High severity of
symptoms was defined as a score o fat least 15.22-2]
Five additional questions, which were not part of
the PHQ-15, were asked regarding important post-
concussive symptoms that concerned memory,
balance, concentration, :inging in the ears, and
irritability.
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Current symptoms (i.e., symptoms during the past
month) of major depressive disorder and PTSD
were assessed by the 9-question depression-assess-
ment module o fthe Patient Health Questionnaire4
and the 17-item National Center for PTSD Check-
list, respectively, which are based on well-validat-
ed case definitions used in veteran and military
populations.17 52 For major depression, subjects
had to meet the criteria of the American Psychi-
atric Association’s Diagnosticand Statistical Manual
ofMental Disorders, fourth edition (DSM-1V), and
report impairment in work, home, or interper-
sonal functioning at the “very difficult” level.1I724
For PTSD, subjects had to meet the DSM-IV crite-
ria (one intrusion symptom, three avoidance
symptoms, and two hyperarousal symptoms) and
have substantial distress, as measured by a total
score of at least 50 (range, 17 to 85, with higher
scores indicating a greater number and severity
of symptoms).17 26

BIS

Surveys were scanned with the use o f ScanTools
(National Computer Systems), with quality con-
trol verifying error rates below 0.255b. SPSS soft-
ware (version 12.0) was used for data analysis,
including chi-square and analysis-of-variance test-
ing for univariate analyses. Multivariate analyses
were conducted with the use of multiple logistic
regression with SPSS software (version 12.0), in-
cluding goodness-of-fit testing o f all models.

RESULTS

SUBJECTS

Of 2714 soldiers, 149 (5.5%) were excluded be-
cause of missing data from the questions about
injuries, and 40 (1.5%) were excluded because they
reported having had a head injury without loss of
consciousness or altered mental status. The de-
mographics o f the study population were similar
to those o finfantry soldiers deployed to Iraq1719:
95.5%. were male, 55.5% were under the age 0f30
years, and 47.5% were ofjunior enlisted rank.

INJURIES

Of the 2525 soldiers included in the study, 124
(4.9%) reported an injury with loss of conscious-
ness (most often lasting between a few seconds
and 2 or 3 minutes), and 260 (10.3%) reported an
injury with altered mental status not involving

JANUARY } 1005
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Table 1 characteristics o fthe Study Population.*

Characteristic
Female sex — no./totalno. (%)

Age <30yr— no.jtotalno. (%)

High-schooleducation orless — no./totalno. (%)

Rank — no./totalno. (%)
juniorenlisted [El-E4)
Midlevelenlisted (EDE 6)
Seniorenlisted and officers

M arital status — no./totalno. (%)
Single
M arried
Divorced, separated, orother

Mechanism ofinjury — nu‘[%)q
Blastorexplosion
Bullet
Fragmentorshrapnel
Fall
Vehicle accident

Other

Injury
with loss of
Consciousness

v - 124
1/123 (0.8,
79/123 (6~ .2
$3/122 (43.4

73/122 5 9.8
40/122 (32.8
9/122 (7.4

32/108 (29.6)
67/108 (62.0)
9/108 (8.3

98 (79.0
6(4.8
31(2s.0y
38(30.6
38(30.6
16 (12,9

Improvised explosive device exploded nearsoldieron alocca- 106/122(869)
sions (with orwithoutinjury)— no./totalno. (96)

Hospitalized while deployed — no./totalno. (96 50/124 (40.3
Quartile ofcombatintensity — no./total no. (96
2/124 (16
2 15/124 (12,1,
3 21/124 (16.9
4 86/124 (69.4)

Injury
with Altered
Mental Status

(N - 260
3/258 (12
149/257 (58.0)
103/253 (40.7

127/256 (49.6)
97/256 (37.9)
32/256 (125

76/245 (310,
149/245 (60.8)
20/245 (8.2

189 (727

)
48 (185
7328
47181

23 (5.8)
231/258 (89.5

44/259 (17.0

8/259 (3.1
29/259 (112
53/259 (20.5

169/259 (65.3

Other Injury

(N - 435
21/431 (4.9
206/431 (47.8)
172/429 (40.1

202/426 (47 .4
168/426 (39.4)
56/426 (13.1)

100/403 (24.8
250/403 (62.0
53/403 (132

101 (23.2)
7.(16
3580

190 (43.7)

58133

147 (338

281/434 (64.7)

59/433 (13.6)

74/435 (170
95/435 (218
97/435 (22.3
169/435 (38.9

No Injury

(v - 1706
88/1692 (5.2
958/1698 (s 6.4)
719/1683 (42.7)

780/1684 (46.3)
615/1684 (36.5
289/1684 (17.2)

528/1595 (33.1)
933/1595 (58.5
134/1595 (8.4)

938/1690 (55.5

89/1701 (5.2

452/1705 (26.5
467/1705 (27.4)
376/1705 (22.1)
410/1705 (24.0)

P Value forLoss

ofConsciousness

vs. Other Injury
0.04

051
0.04

0.30

<0.001

<0.001

<0.001

<0.001

P Value fer
Altered Mental
Status vs.
Otherinjury

=88

=

0.06

<0.001

<0.001

0.23
<0.001
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Table 1 chaiecterirtks ofthe ? udy Population.*

Characterrtic
Female sex — no./totalno. (%)
Age <30yr— no.ftotalno. (%)
High-schooleducation orless — no./totalno. (%)
Rank — no‘ltma\no.{o/(»
Juniorenlisted (El»E4)
Midlevelenlisted (E5E 6)
Seniorenlisted and officers
M arital status — no./totalnu.(96)
Single
M arried
Divorced, separated, orother
Mechanism ofinjury — no.(%)f
Blastorexplosion
Bullet
Fragmentorshrapnel
Fall
Vehicle accident

0ther

Improvised explosive device exploded nearsoldieron 22 occa-
sions (with orwithoutinjury)— no./totalno. (%

Hospitalized while deployed — no./totalno. (96)

Quartile ofcombatintensity — no./totalno. (96)$

=2 NP

Injury
with Lou of
Consciousnoss

(N - 124
1/123 (0.8)
79/123 (64.2
53/.22 (434

73/122 (59.8
40/122 (32.8
9/122 (7.4

32/108 (29.6)
67/108 (62.0)
9/108 (8.3

98 (79.0)
8
31(25.0)
38306
38306
16 (12,9
106/122 (86.9

50/124 (40.3

2/124 (16
15/124 (12,3
21/124 (169
86/124 (69.4)

Injury
with Altered
Mantel Status

(N - 260)
3/258 (12
149/257 (58.0)
103/253 (40.7

127/256 (49.6)
97/256 (37.9
32/256 (125

76/245 (31.0)
149/245 (60.8,
20/245 (8.2

189 (727

)
48 (185
73 (28
47181

23 (8 .8)
231/258 (89,5

441259 (17.0)

8/259 (3
29/259 (112
53/259 (205

169/259 (65.3

Other Injury

(n —435
21/431 (4.9
206/431 (47.8
172/429 (40.1

202/426 (47.4)
168/426 (39.4)
56142 (131

100/403 (24.8)
250/403 (62.0
53/403 (13.2)

101 (232
7(16
3580

190437

58 (133

147 (338

281/434 (64.7)

59/433 (136

74/435 (170,
95/435 (218
97/435 (22.3
169/435 (38.9

No Injury

(N - 1706
88/1692 (5.2
958/1698 (56.4
719/1683 (427

780/1684 (46.3
615/1684 (36.5
289/1684 (17.2

528/1595 (33.1)
933/1595 (585
134/1595 (8.4

938/1690 (55.5

89/1701 (5.2

452/1705 (26.5
467/1705 (27.4)
376/1705 (22.1)
410/1705 (24.0,

PValueforLou

ofConeriousnaat

vs. OtherInjury
0.04

am

051
0.04

<0.001

<0.001

<0.001

<0.001

P Value for
Altered Mental
Status vs.
OtherInjury

= B8

=

<0.001

<0.001

023

<0.001



Mental health problems

PTSD — no.ftotalno. (% )l 54/123 (439 71,260(27.3 70/433 (16.2) 155/1701 (91 <0.001 <0.001
Majordepression-no./totalno. (%)1 2//118 (22.9) 21/250[8.4) 28/423 (6.6) 55/1673 [3.3) <0.001 0.39
Score on Post-Traum atic Stress Disorder Checklist) 46.8- 19.0 39.8- 16.3 350+ 150 29.1*13 2 <0001 <0.001

*Complete data regarding some ofthe characteristics were not available for all subjects. P values were calculated with the use ofthe chi-square test exceptwhere indicated. PTSD de-

notes post-traum atic stress disorder.

| CombaTfoTe frtITa'l measured with'a'Q uestion scale representing the numberofdifferentcombatexpenences. Scores range from Oto 17‘with highervalues indicating a greater

numberofexperiences. Scoresof0 to Sconstitute quartile 1,6 to 8 quartile 2 9and 10 quartile 3,and 11+ 17quarli\e4.
(PTSD was measured with the Post-Traum atic Stress Disorder Checklist, which has a range from 17 to 85‘w‘1h higher scores indicating a greater number and severity of symptoms. All

subjects who met the psychiatric-sym ptom criteria ofthe maﬂm MOfWﬂmtuurlh edition (DSM -I1V), and who had a total score on the Post-

Traumatic Stress Disorder Checklist ofat least D0were classified as having PTSD. Plus-minus values are means *SD. P values for the score on the Post-Traum atic Stress Disorder

Checklist were calculated with the use ofanalysis ofvariance. -.,m

M ajordepression was measured with the Patient Health Questionnaire. Subjects who were classified as having mapr depression had to meet the psychiatric criteria according to DSM -

IV -and report functional impairment atthe "very difficult" level.
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Mental health problem s

PTSD —

M ajordepression — no./total no. (%)1

Scoreon Post-Traum atic Stress Disorder Checklist)

no./totalno. (% )]

sei123 (439
27/118 (22.9

46.8: 190

71/260 (27.3
21/250 (8.4

39.8: 163

70/433 (16.2)
28/423 (5 .5)

35.0- 150

155/1701 (9.1
55/1673 (3.3

29.1- 132

<0.001

<0.001

<0.001

<0.001

039

<0.001

Complete data regarding some ofthe characteristics were notavailable for all subjects. P values were calculated with the use ofthe chi-square test except where indicated PTSD de-

notes post-traum atic stress disorder.
Mechanisms ofinjury are not mutually exclusive.

Combatintensity was measured with a 17-quesuon scale representing the numberofdifferentcombatexperiences. Scores range from O0to 17 with highervalues indicating a greater
numberofexperiences. Scores DIOto Seconstitute quartile 1.6 to 8§ quartile 2, gand 10 quartile 3, and 11 to 17quartiIeA

PTSD was measured with the Post-Traum atic Stress Disorder Checklist, which has a range from
subjects who metthe psychiatric-symptom

Checklist were calculated with the use ofanalysis ofvariance.

Joxjeax epPreshon was measured with the Patient Health Questionnaire.
IV -and report functional impairment atthe “very difficult” level.

17t _85.with higher scores indicating a greater number and severity of symptoms. All

aﬁaaﬁSﬁcalWlHOfNHHMSlourth edition (DSM -IV). and who had a total score on the Post-

Traum atic Stress Disorder Checklistofatleast DOwere classified as having PTSD. Plus-minus values are means +SD. P values for the score on the Post-Traum atic Stress Disorder

Subjects who were classified as having m ajor depression had to meetthe psychiatric criteria according to DSM
H
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Physical Health
during tha Past M onth

Pooroverall health

elM issed workdays due to
illness

elm edical visits for physical
condition

PHQ 15score ot 215t

Physical symptoms included

in PHQ-15
Stomach pain
Back pain
Arm, leg,orjoint pain
Headache
Chestpain
Dizziness
Fainting spells
Heart pounding orracing
Shortness ofbreath

Constipation, loose bowels,
ordiarrhea

Nausea, gas, orindigestion

Pain orproblems during
sexual intercourse

Fatigue

Sleep disturbance
Otherpostconcussive symptoms)

Memory problems

Balance problems

Ringing in the ea,.

Concentration problems

Irritability

*Complete data regarding the physical health categories were not available for all subjects.

Injury with
Lon of
Consciousness

N =124

15/119 (12 6
28/120 (23.3

51/120 (425

30/121 (24.8)

14/120 (117
40/121 (331
45/121 (372
39/121 (32.2
17/121 (140,
10/120 (8.3
5/120 (4.2
23/120(19.2
17/120(14.2
26/120 (217

22/120 (183
10/120 (8.3

59/111 (53.2
63/117 (53.8

29/118 (24.6)
10/120 (8.3

28/119 (23.5
37/118 (314
67/118 (56.8

Tilt v ew

Injury with Allwed

ENGLAND

Mental Status Other Injury
(N - 260 (N -435
no.totalno. (%9
17/257(6.6) 29/422 (6.9

40/256 (15.6)
84/256 (32.8)

41/254 (16.1)

20/249 (8.0
78/253 (30.8)
105/252 (417
45/254 (171
7/253 (2.8
15/254 (5.9
2/253(0.8)
25/253 (9.9
19/254 (75
31/253 (123

34/253 (134
8/253 (32

92/232 (39.7)
111/247 (44.9)

41/253 (16.2)
17/254 (5 7
45/251 (179
65/250 (26.0)
118/248 (47.6)

61/419 (14.6
123/426 (28.9

48/426 (113

37/421 (s 5)
122/424 (28.8
168/423 (39.7)

51/421 (12,1

20/425 (4.7,

13/425 (3.1

8/423 (19

21/425 (4.9

30/421 (7.1

50/424 (118

65/423 (15.4
16/425 (3.8,

136/393 (34.6)
157/422 (37.2)

58/422 (137
12/424 (2.8
59/422 (14.0,
76/420 (18 1
154/419 (36.8)

JOURNAL

ofmenicine

No Injury

(N -170c)

38/1665 (2.3
122/1671 (7.3

331/1678 (19.7)

85/1683 (5.1

71/1674 (4.2
311/1678 (1s 5)
387/1673 (23.1
141/1674 (8.4

40/1675 (24

31/1610 (18

7/1678 (0.4

62/1679 (3.7

54/1675 (32
115/1681 (5 .3)

132/1677 (7.9
16/1673 (10,

388/1542 (25.2
402/1666 (24.1)

124/1680 (7.4
26/1677 (16
99/1675 (5.9

170/1667 (10.2)

409/1659 (24.7

P Value
forlLossof

Comdousmss

vs. O ther
Injury

0.04

0.005

<0.001

034

0.36

0.62
<0.001

<0.001

<0.001

1

P Value
fer Altered
MentalStatus
vs. O ther
Injury

090
071

028

0.07

0.73
057
0.62
0.04

0.07
0.34

0.38
a2
0.17

a2

0.006

TPHQ =15 refers to the Patient Health Questionnaire 15item som atic symptom scale (range in this study, Oto 28,with highernumbers indi-

cating a greaternumberand severity ofsymptoms).

XThe numbers and percentages of persons reporting “bothered a lot" (for all symptom s except fatigue or sleep disturbance) or “more than
halfthe days” (for fatigue and sleep disturbance) are shown. One symptom from the PHQ—15pertaining to menstrual cramps was not in-

cluded, since there were so few women in the study.

((The numbers and percentages ofpersons reporting “bothered a lot" (foi memory problems, balance problems, and ringing in the ears) or
“more than halfthe days” (for concentration problem s and irritability) are shown.

jor depression (odds ratio, 3.67; 95% CI, 1.65 to
8.16). Similarly, injuries associated with altered
mental status (as compared with other injuries)
and combat intensity were significantly associat-
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ed with PTSD (but not with depression) (odds ratio
for injuries with altered mental status, 1.78; 95%
Cl, 1.13 to 2.81; odds ratio for combat intensity,
6.63; 95% CI. 2.23 to 19.76).
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MILD TRAUMATIC BRAIN INJURY IN U.S. SOLDIBRS RETURNING FROM IRA"

ADJUSTED AND UNADJUSTED ANALYSES
OF PHYSICAL HEALYH

Tables 2 and 3 show the association of the type
of injury with measures of physical health. Sol-
diers who had lost consciousness were significant-
ly more likely to report poor general health, more
missed workdays, and a higher number of medi-
cal visits in the past month than were soldiers
with other injuries. Soldiers who had lost con-
sciousness also had significantly higher scores
on the PHQ-15 and significantly higher rates of
nine ofthe PHQ-15 physical symptoms and all five
of the other postconcussive symptoms (Table 2).
Multivariate logistic-regression analysis was then
conducted to assess whether PTSD and maj<r de-
pression mediated the relationship between loss
of consciousness and physical health outcomes
(Table 3).J7 When PTSD and depression were in-
cluded in the analyses, the associations between
loss of consciousness and the multiple physical
health outcomes disappeared, exceptfor two symp-
toms (headache and heart pounding). For exam-
ple, when loss of consciousness was compared
with other injuries, the odds ratio for having a
high PHQ-15 score fell from 2.60 (95% Cl, 1.56 to
4.33) in the unadjusted comparison to 0.92 (95%
Cl, 0.46 to 1.82) after adjustment for PTSD and
depression (Table 3). In contrast, the odds ratio
for having a high PHQ-15 score in this adjusted
equation for PTSDwas 7.86 (95% Cl, 4.09 to 15.10),
and the odds ratio for major depression was 7.47
(95% Cl, 3.53 to 15.78) (see Supplementary Ap-
pendix 2). Further adjustment to include all sig-
nificant variables from Table 1 did not change
the results appreciably; the odds ratio for having
a high PHQ-15 score dropped to 0.76 (95% ClI,
0.31 to 1.84), and the association with heart
pounding became nonsignificant (Table 3). O fall
physical health outcomes associated with loss of
consciousness in the unadjusted analysis, only
headache remained significant after adjusting for
PTSD and depression. In contrast, PTSD, depres-
sion, or both were strongly associated with all
the physical health outcomes in these adjucted
models.

A similar analysis compared altered-mental-
status injuries with other injuries (Tables 2 and 3).
Initially, altered mental status was associated
with only three of the physical symptom" and
three of the other postconcussive symptoms. The
associations disappeared when PTSD was includ-
ed in the analyses, and there was no change with

further adjustment for demographic and combat
variables. Depression was not included, since
there was no association between altered mental
status and depression (Table 1).

The following example illustrates how cases
were distributed and why the association between
mild traumatic brain injury and high symptom-
severity scores did not persist after adjustment for
PTSD. The high PHQ-15 scores occurred almost
exclusively in soldiers who had PTSD. O fsoldiers
with PTSD, there were no significant differences
in the proportion with a high PHQ-15 score ac-
cording to type of injury: 27 of 53 with loss of
consciousness (50.9%), 28 o f67 with altered men-
tal status (41.8%), and 29 of 69 with other inju-
ries (42.0%) had a high PHQ-15 score. Of sol-
diers without PTSD, the proportion with a high
PHQ-15 score was much lower and also showed
no significant differences according to type of
injury: 3 0f67 with loss of consciousness (4.5%),
13 of 187 with altered menu! status (7.0%), and
19 of 356 with other injuries (5.3%). (The denom-
inators differ slightly from those in the tables be-
cause of missing values.)

DISCUSSION

In this study, nearly 15% of soldiers reported an
injury during deployment that involved loss of
consciousness or altered mental status. These sol-
diers, defined as having mild traumatic brain in-
jury, were significantly more likely to report high
combat exposure and a blast mechanism of in-
jury than were the 17% of soldiers who reported
other injuries. Soldiers with mild traumatic brain
injury reported significantly higher rates o f phys-
ical and mental health problems than did sol-
diers with other injuries. Injuries associated with
loss ofconsciousness carried a much greater risk
of health problems than did injuries associated
with altered mental status.

Although this study was based on a nonran-
dom sample from two brigades, the sample is
likely to be representative of soldiers serving in
ground-combat units in Irag. The demographic
characteristics and rates ofcombat experience of
the subjects are consistent with those in other
studies., 71 The unavailability of soldiers was
mostly due to work schedules, which would be
unlikely to introduce bias. One bias is that on
the survey days, soldiers who were ill, at medi-
cal appointments, or more seriously injured did

N(NGLJMcomS www .NIJM.OIC JANUARY J1,200%
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Physical Health during the ta t M onthf

Pooroverall health
22 M issed workdays due to illness
22 M edical visits for physicalcondition
PHQ—lSscore 012150+
Physical symptoms included in PH Q-15**
Stomach pain
Back pain
Arm,leg,orjoint pain
Headache
Chestpain
Dizziness
Fainting spells
Heartpounding or racing
Shortness ofbreath
Constipation, loose bowels,ordiarrhea
Nausea, gas,orindigestion
Pain orproblems during sexualintercourse
Fatigue
Sleep disturbance
Otherpostconcussive symptoms
Memory problems
Balance problems
Ringing in the ears
Concentration problems

Irritability

* PTSD denotes post-traum atic stress disorder.

Injury with Lon ofContciouenettvs.OtherInjury):

Unadjusted

196 (101- 3.78)1
179 (108 295)1
182119271
260(156.4.33))

1.37 (0.72- 2.63)
122 (0.79 189
0.90(0.59. 136
345 (213 558«
331 (167-6.54))
285 (1236.75)1
226 (0.72 703
456 (243 858)))
215(114-405)1
207 (122 3491
124 0.73 2.11
232103 526)1
214 (140.329))
197 (130 298)1

t
)

2.05 (124 338)1
312 (131 741)1
189 (1 14 314)1
207(130-328)1
226 (149.342)))

Adjusted for PTSD
and Depression

092 (043 199
131 (0.75 227
1.310.82 207
092 (0.46. 182

0.70(0.32 150
0.84 (0.52 136
062 (0.39-0.98
210122 361)1
158 (0.72 3.49
119045 315
1.02 (0.30- 352
214104 4 41)1
1.02 (049-2.13
1420.80-253
0.74 (0.40- 136
050(0.31- 2.07
1.15(0.68 194
1.14 (0.70. 1.85

106(0.59- 190
166 (0.63 4.36)
1.30(0.75 2.26
0.83 (0.45 155
1.33(0.82 216

Adjusted OreTsn,

Depression, and
OtherVariables

Injury with Altered MantelStatus vs. Other Injury!

Unadjusted

odds ratio (BYoaorificeneeinterval)

143 (0.50-407
1.76 (0.85- 365
128 (0.72 2.28
0.76 (0.31- 184

067 (0.25. 182
0.87(0.48- 157
0.79 (0.44. 139
238112 507)1
184 (0.61. 5.52
4.00(0.96- 16.62
111 (0.22- 5.60)
1.90(0.71- 5.09
0.77 (0.30- 199
155 (0.74 324
0.65(0.31- 138
0.98(0.27- 35
124 (0.66- 2.34
113 (0.63 2.03

1.790.85 3.79
158 (0.41. 6.08
0.78 (0.39. 1.55
0.92 (0.42- 2.00,
117,0.65 2 11

t Alldependentvariables (physical health problemsor symptoms 3to dmonths afterdeployment) are shown.

0.96 (0.52. 178
1.09,0.71- 168
86-1.68)

152 (0.97- 2.38,

091 (0.51- 160
1.10(0.79. 155
1.08(0.79- 149
156 (101- 241)1
058 (0.24 138
1.99 (0.93 4.25
0.41 (0.09- 196,
211 (156 385)1
1.05(0.58 191
1.05(0.65 168
0.86 (0.55 134
084 (0.35 198
124 0.89 174
1.38(100- 190)1

121 (0.79 187
246 (116 525)1
1.34(0.88 205
159109 232)1
156 (114 2151

nonexposure to nriltiple blasts from improvised explosive devices, hospitalization or no hospitalization, and combat intensity.

1 -0.01to <005
| ¢ -0001t 0.009.

Adjusted for
PTSD

0.76 (0.40- 144
1.00(0.64- 155
111 (0.79- 157,
113 (0.69. 187

0.78 (0.43. 140,
0.96 (0.68- 137
0.97(0.70. 1.35
134 (085 2.10
0480.20- 119
154 (0.70- 3.38)
0.31(0.06. 150
1.64(0.87- 3.10,
0.82 (0.44. 1.53
0.81 (0.53 144
0.75(047- 118
0.58 (0.24- 142
1.03(0.72 149
119084 167

0.97 (0.61- 154
2.07 (0.96. 4.48)
119(0.77. 1.83
1.290.84 196
132093 189

Two adjusted analyses were conducted by logisticregression. The first was adjusted for PTSD and depression,and the second was adjusted for PTSD. depression,
mechanism ofinjury, exposure ornonexposure tomultiple blasts from im provised explosive devices, hospitalization or no hospitalization, and combat intensity.
Two adjusted analyses were conducted by logisticregression. The firstwas adjusted for PTSD, and the secondwas adjusted for PTSD, sex, age, rank, mechanism ofinjury, exposure or

Adjusted for PTSD
and OtherVariables

097 (0.44.2.16
0.93 (0.54 160:;
1.08(0.71- 163
131 (0.71. 241

121 (0.58 25
0.97 (0.64- 147
1.28 (0.86- 192
163 (0.92- 2.90,
052 (0.18 154
2.15(0.83. 5.56)
0.27 (0.05 162
175 (0.79- 384
0.72 (0.34 154
120(0.67- 2.17)
1.06 (0.60- 1.85)
081 (0.26-2.54
1.25(0.79. 1.96)
123(0.81- 185

123 (0.70- 2.15
1.40(0.51- 382
0.76 (0.45. 127
159 (0.94 2.69)
146 (0.95 2.24

sex, age, rank,

*x PHQ—lSdenutes the Patient Health Questionnaire 15item som atic symptom severity scale (range in this study, Oto 28,with highernumbers indicating a greater number and severity

ofsymptoms).

ttr < 0001
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Physical Health during the Past M onthf

Pooroverall health
22 Missed workdays due to illness
22M edicalvisits for physicalcondition
PHQ -15score 0f215“
Physical symptoms included in PHQ-15“
Stomach pain
Back pain
Arm,leg,orjointpain
Headache
Chest pain
Dizziness
Fainting spells
Heartpounding orracing
Shortness ofbreath
Constipation,loose bowels,ordiarrhea
Nausea,gas,or indigestion
Pain orproblems during sexualintercourse
Fatigue
Sleep disturbance
Otherpostconcussive symptoms
Memory problems
Balance problems
Ringing in the ears
Concentration problems

Irritability

* PTSD denotes post-traum atic stress disorder.
t Allilependent variables (physical health problems
| Twoadjusted analyses were conducted by logistic

| Two adjusted analyses were conducted by logistic

1 »-001+t <005
| ¢ -0001+t 0.009.

*x PHQ-lSdenoles the Patient Health Questionnaire 15.item som atic symptom severity scale (range in this study,om 28,with higher numbers indicating a greater numberand severity

ofsymptoms).

tee < 0.001.

Injury with Loss ofConsciousness vs. OtherlInjury$

Unadijusted

196 (101 378)1
179108 295)1
182 (1.19. 2.77)

2.60(156-433)t1

1.37(0.72 263
1.22(0.79 189
0.90(0.59- 1.36)
345 (213 558t t
331 (167-6.i/tt
288123 6.75)1
2.26(0.72. 703
456 (2 43-8.58)t t
215(114 405)1
207 (122 349)1
124 0.73 211
232103 526)1
214 (140-329t ¢
197 (1 30- 2.98)1

205 (124 338)1
312 (131 741)1
189114 3 4)1
207 (130.3.28)1
226 (149 34211

orsymptoms 3t0 dnonths after deployment) are shown.

regression. The first was adjusted for PTSD and depression, and the second was adjusted for PTSD, depression,sex, age,rank,
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nonexposure to multiple blasts from im provised explosive devices, hospitalization or no hospitalization, and combat intensity.
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MILO TRAUMATIC BRAIN INJURY IN U.S. SOLDIERS RETURNING FROM IRAQ

not have the opportunity to participate, possi-
bly resulting in an underestimate of prevalence
rates.

In this study, mild traumatic brain injury was
significantly associated with psychiatric symp-
toms, notably PTSD, and the association re-
mained significant after combat experiences had
been controlled for. More than 40% of soldiers
with injuries associated with loss of conscious-
ness met the criteria for PTSD. The data indicate
that a history of mild traumatic brain injury in
the combat environment, particularly when as-
sociated with loss of consciousness, reflects ex-
posure to a very intense traumatic event that
threatens loss of life and significantly increases
the risk of PTSD.2*

The principal limitation of the study is the
cross-sectional design based on selfreported
data, and thus causality can only be inferred and
recall bias is possible. However, the consistency
of the results obtained with the use of validated
clinical instruments supports the validity of the
methods. The analyses suggest that the high rates
of physical health problems reported by soldiers
with mild traumatic brain iniurv 3 to 4 months
after deployment are mediated largely by PTSD or
depression. When these mental disorders were
included in the analyses, mild traumatic brain
injury was no longer associated with any of the
physical health problems, except for headache
among those who had lost consciousness. Both
PTSD and depression have been associated with
a wide range of physical health problems,2¥2%)
including persistence of postconcussive symp-
toms.31%2

The mechanisms of these relationships are
complex. Studies have not confirmed any direct
link between PTSD and injury to brain tissue
from the concussion itself, although this is an
important area of research that makes use of
new technology, such as diffusion tensor imag-
ing.** *4 There is evidence that implicit process-
ing of traumatic memories and fear conditioning,
both mechanisms for the development of PTSD,
occur even in persons with severe traumatic
brain injury who are amnesic for the traumatic
event.16 Mechanisms that are likely to underlie
both the onset of PTSD after traumatic brain
injury and the physical symptoms related to
PTSD and depression include biologic processes
associated with exposure to extreme stress, activa-
tion ofthe hypothalamic-pituitary-adrenal axis,

autonomic reactivity, reactive cell-mediated im-
mune responses, disturbed sleep physiology, and
altered perception of symptoms.

Despite the complexity associated with attribu-
tion of physical health symptoms in the post-
deployment period, these data should not be con-
strued as suggesting that mild traumatic brain
injury is not a serious medical concern. Soldiers
who reported mild traumatic brain injury events,
particularly loss of consciousness, were at very
high risk for physical and mental health prob-
lems. Multiple concussions are associated with a
longer recovery period,*6 which increases the risk
for soldiers who have more than one episode
during deployment. However, the relationship be-
tween concussion and persistent postconcussive
symptoms is poorly understood. Postconcussive
symptoms, which usually resolve rapidly (within
several days or weeks),202L are not specific to
traumatic brain injury.*70ne recent study showed
that the prevalence of postconcussive symptoms
after injury was identical among patients with
mild traumatic brain injury and patients with
non-head traumas.*7 There is a theoretical con-
cern about the neurologic effects of primary-blast
overpressure (as distinct from the mechanical
injuries caused by secondary or tertiary blast ef-
fects).* *® However, there is no evidence that a
brief period of unconsciousness from a blast ex-
plosion is difurent clinically from an equivalent
duration of unconsciousness caused by any other
mechanism. With the absence of meaningful data
on the effects of primary blast exposure on the
brain, speculation by clinicians and the surround-
ing publicity*9 may unnecessary increase pa-
tients’ anxieties about the natu. of their symp-
toms.40

From a diagnostic and treatment perspective,
postconcussive symptoms are indistinguishable
from symptoms of various disorders, including
other symptom-based conditions described by
soldiers returning from war.4042 The persistence
of postconcussive symptoms has also been shown
to be associated with medical disability and com-
pensation processes, as well as the expectations
and beliefs that patients have about their inju-
ries.104* Evidence-based interventions for the
treatment of persistent postconcussive symptoms
are lacking,I*24 and the results of diagnostic
procedures (neuroimaging or neuropsychological
testing) for mild traumatic brain injury or deploy-
ment-related cognitive effects are often inconclu-

NINGLJMID 3585 WWW.NIUM.OIIG JANUARY 31.2008

461


http://WWW.NIJM.OIIG
http://www.nejm.org

sive and difficult to interpret.1'1944 Management
focuses largely on alleviating symptoms, yet the
most compelling efficacy data highlight the im-
portance ofeducation to normalize symptoms and
provide expectation of rapid recovery.1314434
Toward this goal, the use of the term “concussion”
is encouraged instead of “mild traumatic brain
injury.” Validated risk-communication approaches,
education strategies, and evaluation procedures are
needed.

A public health policy implication of this
study relates to the sheer number of service
members aud veterans likely to be referred for
further evaluation after being screened under
new Department of Defense and Department of
Veterans Affairs policies. This study suggests that
a self-reported history of mild traumatic brain
injury during deployment, particularly when as-
sociated with altered mental status without loss
of consciousness, lacks specificity in predicting
postdeployment physical health problems among
injured soldiers. No empirical validation of the
screening questions by means of clinical inter-
views has been done, with the exception of one
widely quoted study that had no control group.946
Almost two thirds of the mild traumatic brain
injuries in this study sample were identified on
the basis of a question that asked soldiers
whether they were dazed or confused at the time
of the injury. The question proved to have poor
correlation to physical health outcomes, even
without adjustment for PTSD. Screening for mild
traumatic brain injury months after the injury is
likely to result in the referral ofa large number
of persons for evaluation and treatment of non-

DHRCIONOCS

specific health symptoms attributed to brain in-
juries, with potential unintended iatrogenic con-
sequences.1140474* Evaluation of the screening
programs for traumatic brain injury is needed to
ensure that the risks do not outweigh the bene-
fits and that screening is conducted within an
effective structure of care.

The strong associations between mild trau-
matic brain injury, PTSD, depression, and physi-
cal health symptoms in combat veterans rein-
force the need for a multidisciplinary approach
centered in primary care. Evidence-hased studies
of the management of symptom-based disorders
and collaborative care approaches to the evalua-
tion and treatment of coexisting mental disor-
ders in primary care settings are important in
designing intervention strategies.3040414*4**1
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Promising Practices

State Systems of Coordinated
Services and Supports for
Individuals with Traumatic Brain
Injury and Their Families



Do | know someone who’s had a Traumatic Brain Injury?

/A bus slik-wiped Mill" 1 F

she w:is ilnving her c.u If wmk.
She moved in and out
consciousness  dining  the
ambulance ride, but was
coherent when she arrise | a the
hospital She was treated tor
cracked ribs and a ruptured
spleen ano u,,s given an MKI
which showed no apparent hram
injury. Several months later mie
began ha\me tnemotv piohk-1),-
atid serious depression slie
began drinking heavily to deal
with the depression and lost her
Hb as a legal secretei® She i
attempting to live oil ot
unemplov mem insurance

A. babysitte Ml

when lie wits 6 months old lie
was in a coma for 2 days anil
diagnosed with Shaken Haby
Syndrome  \llred walked md
talked much liter Ilian otlier
children las age lie
evaluated for development,a
disability sen ices and enrolled
m .special education when .e
started school.

Rivard ew.s bimdsided Iw

cheek in a inch school hockey
game lie was diagt

concussion  resulting in  Ink
missing two games lie began
having problems coneentratir/.'
m class and his grades dropped
\s a result Ins parents are
eoncemed about Ins being
admitted to college

Despite their outward
differences, all of these
people have experienced a
Traumatic Brain Injury
(TBl). These examples
provide a glimpse into the
complex and unique nature of
TBI and its effects...

nances are....

It may have been called by a different name: a concussion,
Shaken Baby Syndrome, head injury, or anoxia due to trauma.
These are just a few of the other names for Traumatic Brain
Injury (TBI), but all of them have the potential to kill or leave an
individual with life long disabling conditions.

STATISTICS

One million Americans sustain a TBI and of these, more than
50,000 die and 80,000 experience the onset of long-term
disabling conditions following the TBI. Current estimates from
the Centers for Disease Control (CDC) state there are 5.3 million
Americans living with a disability as a result of TBI. At greatest
risk are adolescents, young adults and those older than 75.

TBI occurs 8 Vitimes more frequently than breast cancer, 35
times more than HIV/AIDS, 137 times more than spinal cord
injury, and 144 times more than multiple sclerosis. The numbers
of individuals living with TBI have steadily increased over the
past 25-30 years, so to have the challenges of accessing existing
systems of supports and services that are available, appropriate,
and acceptable.

COSTS

The annual costs of TBI are estimated to be $48.3 billion with
hospitalization accounting for $31.7 billion, and fatal brain
injuries costing the nation $16.6 billion. What the long term costs
are to provide supports and services is unknown, but it is an issue
that needs our attention.

RISK FACTORS

TBI occurs regardless of age, gender, ethnicity, socio-economic
status, or education. Anyone has the potential for being involved
in an event resulting in a TBI. TBI is a significant public health
issue that must be addressed. HRSA’s MCHB grants to the States
are helping to address the needs of Individuals with Traumatic
Brain Injury and Families by assisting States as they define and
build Coordinated State Systems of Services and Supports.



Promising Practices for State Systems of Coordinated Services
and Supportslfor Individuals with Traumatic Brain Injury and
Their Families

BACKGROUND
The TBI Act of 199

Resultln(tt; from uncontrolled costs and inadequate access to services, in July 1996 Congress
enacted the Traumatic Brain Injury Act, Public Law 104-166: “to provide for the conduct of
expanded «udies and the establishment of innovative programs with respect to traumatic brain
injury éTB_I?]”_. Under the Law, the Health Resources and Services Administration (HRSA), is
charged with implementing a State Grant Program to improve access to health and other services
for individuals with TBI and their families.

All HRSA TBI Grants to States address one or more of the following Healthy People 2010 goals:

1 Improve access to comprehensive, high #ualjty health care services. _

. Increase the qualléy, avallabllléy, and effectiveness of educational and community-based
Erograms designed to prevent disease and |mi)rove health and quality of life.

nsure that Federal, Tribal, State, and local health agencies have the infrastructure to
provide essential public heaith services effectively.

The National Institutes of Health (NIH) and the Centers for Disease Control and Prevention
(CDC_{ were also delegated responsibilities in the areas of research, and prevention and
surveillance respectively. CDC has additional public awareness and education responsibilities,

2
3.

Consensus Statement

In 1998, the NIH convened a consensus conference on TBI Rehabilitation Methods. The panel
concluded that individuals with TBI have the best chances for rehabilitation if they have access
to individualized treatment programs that combine a wide range of components . . . “the
conset%uences of TBI are rarely limited to one set of symptoms. Rather, they typically affect
many facets of a person’s life...”

In September 2000, the Brain |n’l>|18/ Association of America (BIA) held a Resource Facilitation
Summit. - Supported by HRSA/MCHB, the Summit outlined “Principles and Best Practices to
Guide Program Development and Operations in Brain Injury” targeted to programs that are
administered by State government agencies or contracted to state BIA’S. ~This Summit
recognized the great need to build partnerships that help individuals and communities access
information, supports, and services.

In October 2000, the CDC convened an Expert Working Group to identify preliminary models of
key domains in assessing longer-term outcomes of TBI in Children and Youth. The Work Group

1 Services and Supports arc defined as any and all of the medical, therapeutic, rehabilitative, community based, psycho-social,
economic, educational, vocational, or other needs to necessitate the individual with TBI's ability to function in the community of

choice as independently and productively as possible.
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recog?mzed that appropriate services for children and youth with TBI are severely lacking. They

concluded that an additional dimension to existing models was needed: “Studies of outcomes of

TBI in this population should document the needs for services and the harriers to receiving

mem.’_’ Therefore, the Work Group developed a separate Operational Model specifically for
ese issues.

In April 2001, HRSA’S/MCHB’s Traumatic Brain Injury Technical Assistance Center (TBI
TAC) sponsored a Service Coordination Work Group comprised of individuals from States with
TBI “grants, including Alabama, lowa, Minnesota, M|ch|gan, South  Carolina, Colorado,
Washington, Kentucky, as well as regresentatlves from the BLA, the National Association of
State Head Injury Administrators &NA HIA) and TBI TAC Staff.. This group was charged with
the responsibility of identifying the key elements needed for State Systems of Coordinated
Services and Supports. The expertise each State brought to the discussions resulted in the
recognlthn of two key factors: (1) State service delivery systems are fragmented and tQ) lack
coordination and the points of entry into the States’ systems are neither readily identified nor
accessible.  The States represented in this Work Group have heen working to develop
m%chanlsrpts and methods to coordinate, change, and improve their existing systems of services
and supports.

STATEMENT OF NEED

The conclusions from these distinct meetings have recognized: It is imperative that
coordinated, accessible, appropriate, and acceptable TBI services and supports must be
available throughout an individual's life as TBI is complex, variable, personal, and can
have .ife-long effects. TBI is underdiagnosed as it is easily misdiagnosed or goes undiagnosed
altogether.  Individuals’ lives are being saved: we must have systems to support individuals in
living their lives after TBI.

This document proposes there are six Critical Indicators every State needs to address as State
Systems of Coordinated Services and Supports are developed, enhanced or sustained.  The
Critical Indicators will be used to measure a State’s success in achieving coordinated systems
and as the hasis for the core outcomes, described later, to be achieved for children, youth, and
adults with TBI and their families.

PROGRAM DESCRIPTION
Critical Indicators Needed to Build State Systems of Coordinated Services and Supports

System Entry or Access

Service Needs are often not identified until the service system has been entered. Early and
correct diagnosis of a TBI is essential as a missed diagnosis or a misdiagnosis leads to absent,
inappropriate or denied services and supports. Once a TBI and the ensuing service needs have
been identified, it is crucial that families and individuals with traumatic mH]ury have
straightforward and readily available information. This information must identify both the point
of entry’ into the State’s existing delivery system of services and supports and be user friendly2

‘This may include, but not limited to the identification of the physical location, assistance for literacy, language, and
cognitive needs, cultural sensitivity, and forms that are easy to use and are not redundant.
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needs, and/or referral must be consistent or uniform across agency lines.

Assistance in Coordination

Individuals with TBI frequently require a spokesperson or advocate V' assistance in navigating
State systems and for articulating their service needs. Issues resuiting from TBI are often
complex and frequently develop or cha_ngie over time therefore a coordinated State system of
services and supports needs to be flexible, creative, and cost effective in the approaches to
service delivery. Providers of servicess must work closely with the individual ard family in
developing a plan to meet those needs. Providers of services and supports can be instrumental in
helping individuals and families develop self-advocacy skills that will be utilized throughout the

individual's life.
Partnership Approach to Service and Support Provision

All providersa of TBI services and supports must recognize that coordination of services and
supports begin at the scene of the injury and may continue indefinitely, as individual needs
dictate. There may be a m_ultlphuQLO providers, both professional and para-professional, called
upon to use their expertise and knowledge with fluctuating levels of involvement and for
indeterminate periods of time. A Partnership Approach expects that all providers of services
recognize there are many providers working on behalf and with the individual and the family.
Therefore, the individual and family are full partners in the decision making and service delivery
process. Each participant's contribution is significant as it serves to build the service
coordination efforts, document data about TBI issues, provide an environment supportive of the
individual and the family within the context of their choices, needs, life roles, and community, as
well as raise the awareness of issues stemming from TBI.

Education and Training

Education and training about TBI is the core of a coordinated system of services and supports.
Families and individuals with TBI are thrown into the world of TBI with little if any prior
knowledge. Information about TBI, its effects, and where to access available services within the
State must be reauily available.  Frequently, families or individuals with TBI seek this
information from their medical providers. It cannot be assumed that comprehensive education
and training about TBI is included in under-graduate or graduate studies and specialized tralnlng
such as medical school, teacher preparation, or allied health training. The long term effects an

issues resulting from TBI are frequently not included in these curricula. Accurate,
comprehensive, and timely educational and’ training opportunities from multiple sources and
perspectives for providers of services, policy makers, families, and individuals with TBI will
produce the foundation for Accessible, Available, A%proprlate._ Acce,otable, and Affordable
coordinated services and supports for individuals with TBI and their families.

" Includes but not limited to both private and public; e.g., state agency service delivery systems, community based
providers, medical and rehabilitative services, schools, managed care.

Examples include but are rot limited to; medical, rehabilitative, and other direct care providers, case
managers/coordinator iife-skills attendants, family members, individuals with TBI, peer counselors - all providers

from every disciplirt', role, and location. o o _
5Training ths* L approved for CEU’s, CME’s, or other licensing or certification requirements



Flexible and Coordinated Long Term Services and Supports

Individuals with TBI and their families may need life-long services and sup#oorts, however the
level of intensity at which services are needed varies. The Io_nq-_term effects of TBI may manifest
over time, therefore systems must be designed with the flexibility of allowing individuals to take
recesses and then be able re-enter as needs are identified. TBI services may be provided by
many agencies within a State's system, but these may not be the appropriate service delivery
systems to meet the individual's needs._ To increase the efficiency, effectiveness, and cost
sharing, agencies must develop a mechanism for case finding6, resource identification, tracking
the individual's progress, and collaboration in order to maximize existing resources. No one
State agency can be eercted to shoulder the responsibility of being the sole provider of services
and supports within the State. Accessibility, Availability, Appropriateness, Acceptance, and
Affordability7 for individuals with TBI must become the norm as it provides an environment
supportive of the individual and the family within the context of their choices, needs, life roles,
and their community of choice.

Using Data for Policy Development

Accurate and current data are critical for makl_n? informed policy decisions that affect systems
change. States should recognize there are multiple potential data Sources and build data linkages
between agencies and other credible data sourcess as individuals with TBI frequently are
receiving services for secondary conditions resulting from the TBI. Therefore, a comprehensive
picture of TBI issues, needs, and resources will be identified as individuals with traumatic injury
access services across the spectrum of service delivery systems. The data ﬁlC’[UI’e should include
incidence, prevalence, costs, cost benefits, and results of case-finding: the “Hard” data. The
“Heart” data: are tl.] stories and experiences from the individuals who are living with effects of
TBI. Heart data can serve to be a measuring stick of how well the State’s systems are
fun_ctlonln%.] Both types of data are necessary when building an accurate picture to support
policy for the coordination of services and supports in the State.

ROLES and RESPONSIBILITIES

All TBI stakeholders need to become collaborative partners in developing a coordinated system
of services and supports in every state. As you work towards ach|eV|_n(t;_ these outcomes, each
partner in this process must contribute to creating or enhancing the existing service systems as
well as documenting the results of these efforts.

Individuals with TBI and their Families have the best 1:?erspeg:t_ive respect to systems’
accessibility, availability, appropriateness, acceptability, and affordability. As such, families of
all types, cuitu_res,_and socioeconomic levels must be able to participate in all aspects and at all
levels of coordinating efforts and in the measuring of success of these Promising Practices.

6Many people with TBI access non-TBI services, finding and identifying these individuals for appropriate supports
and services is critical. Many people with TBI are not seen in a hospital, but a doctor's office...these individuals
need to be identified in the event they are in need of supports and services.

7Affordability means affordable by: the individual/family with TBI, by service coordinators who looking for
affordable options, by funding sources who need to pay for the most cost effective measures to meet the needs, and
for providers, be they public or private as to whether they cm afford to deliver said services for the amount

reimbursed. _ _ S
*Data from the State B1A, ILC, UAP. counties, or other points of entry or service delivery



Communities’ are fre?uently the entry points into the State’s system as well as the point of
service delivery, therefore, communities must make entry points and available services and
supports known. Because communities are the front ling of entr}/ and service delivery, it is
essential that they participate in collaborative efforts to build State systems of coordinated
services and supports. This includes documenting the efficacy of aCCGSSIbllléy, availability,
appropriateness, acceptability, and affordability of services and supports and the degree to which
individuals with TBI and their families participate at all levels of decision making. Communities
must examine the resources available and establish goals to increase their capacity for assisting
individuals with integrating into the mainstream of communll?/ life. Additionally; communities
must collte_ct data on the six key indicators in ways that allow for a common measurement across
communities.

Employers and Educators need to evaluate and imi:)rov_e their existing systems and to document
their efforts in building environments for individuals with TBI and their families as individuals
enter or return to work or school post TBI. Employment and educational settmgs are frequently
the front line of community re-entry, therefore it is essential to coordinate needed services and
suppi)(orts aﬂd tlo document costs as well as cost benefits when individuals successfully return to
work or school.

Service Providers" should maximize a Partnership Approach by working to coordinate the
systems of delivery of services and suptports. Service providers should document and evaluate
the systems of identification and referral to promote data Systems that are linked and
coordinated.  This will produce more effective and technologically appropriate methods of
identification of TBI. Data systems need to be responsive to the complex issues of confidentiali

and privacy while preserving wa%/s to share data. As key stakeholders in the service system, all
providers, mclude those in acute medical, rehabilitation, community based services, education,
employment, and [ong-term supports can F_rowde data for policy development that documents
the range, the efficacy, and the coordination of services for individuals with TBI and their

families.

Brain Injury Association of America State Affiliates and other grass roots organizations
play a key role in promoting self-advocacy and representing the experiences and views of
Individuals with TBI and their families. To do so they must share their information and referral
data collection efforts across the country. These organizations have data that is not otherwise
available through established syrstems or registries. The data captures the immediate and life
long needs of individuals with TBI as well as their satisfaction with the system’s services and
supports. - Incorporating the data from these sources into policy decisions will facilitate policy
development from a real life perspective. BLA's and other grassroots organizations should also
build partnerships with other groui)s representing individuals who share similar needs for
services and supports as a ""ay to build a more responsive service delivery system for all people.

Members of National Association of State Head Ing)u_r Administrators (NASHIA) assist
state _governm_ents in promoting partnerships and in building systems to meet the needs of
individuals with TBI and their families.  NASHIA members must exercise their unique
opportunity of providing information and data that supports coordinated State system of services
and sgppgtrt? and assist In the development of TBI policy as a national body and individually in
member States.

q Communities include taxable frameworks e.g., counties, cities, towns, villages, parishes, boroughs _
Dincludes both private and public; e.g., state agency service delivery systems, community based providers, medical
and rehabilitative services, schools, managed care
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Funding SourcesIl are vital players in fostering system coordination efforts and funding
appropriate brain injury services and supports that deliver coordinated services and supports. In
dom?_ 50, this serves as a source of information regarding insurance coverage, costs, and cost
benefits o the ai)p_ropr_late utilization and types of services provided to individuals with TBI and
their families. It is critical for funding sources to build linkages with other data systems, address
confidentiality issues, and assure early and accurate diagnosis or identification of TBI wit’ n the
variety of delivery systems and examine cost reimbursement mechanisms. This will proviue the
documentation necessary to capture the real costs of TBI and the efficacy of service coordination
that is needed to build accurate funding decisions in states.

State Governments should use the four core componentsi2 as the baseline for bwldm? and
maintaining coordinated State systems of services and supports for individuals with TBI and
their families. States should also be sensitive and responsive to the needs of individuals with
TBI and their families when addressmgb policy and funding decisions as well as establishing
measures to address costs, promote cost benefits, establish and oversee standards of care, and to
maintain efficacy and customer satisfaction of the State’s services and supports. States have the
unique opportunity of partnering with a variety of a?enues, organizations, associations,
individuals, and families all _Ieade to ensure systems that are truly responsive to the needs of
individuals with TBI and their families.

Federal Partners will help in providing the national picture of TBI and providing the data and

information on progress being made in establishing coordinated services and supports in ever

state. This ongoing process of measuring the state’s success in achieving their outcomes will

pﬁrrov¥_ thelglap tietvveen the vision of coordinated systems and reality. It must be coordinated at
e national level.

EVALUATION

In a Coordinated %ystem in which health care and long-term services and supports are to be
provided for individuals with TBI and their families, the stated “Promising Practices” for service
coordination builds upon the experiences and successes of the State grantees in the TBI Program.
By doing so it will assure that programs and policies are established to guarantee that:

« All individuals with disabilities resulting from TBI and their families have access to
relevant information, quality health care, protection and advocacy, and services and
supports to meet I|_fefon(? needs emanating from the effects of TBI.

«  Services are coordinated.

* Providers are adequately trained.

. Inc(aljividua(ljs gvith TBI and their families actively participate in how services are chosen
and provided.

* Individuals with TBI are prepared to function in the community and to lead
productive lives. _

*  Financing issues are equitably addressed.

1l Includes public and private insurance, state service delivery systems { ted by Medicaid option dollars, waivers,

state general revenue, trusts, agency budgets
i: State TBI Advisory Board/Council, Lead Agency, Current Needs and Resource Assessment, and State TBI

Actioii Plan



These changes must occur in ways that will provide optimal outcomes for individuals with TBI

and their families. As the next steP In the implementation of these “Promising Practices”, six
national outcomes have been selected by the TBI TAC Service Coordination Work Group as
critical to quide efforts within States to supporting a coordinated system of services and supports.

Core Outcomes to be achieved:

All individuals with TBI and their families will:

1 Have the TBI diagnosed or identified in a timely and expeditious manner, with
appropriate documentation.

2 fBe aé)lle to access services through easily identified points of entry that are user
riendly.

3. Receive coordinated ongoing services and supports within their community of choice.

4. Have services and supports that are carefully planned, culturally sensitive, cognitivel
and life-stage appropriate, and necessary for making successful transitions to school,
work, and independence as needed throughout the individual’s life.

5. Partner in decision making at all levels, and express satisfaction with the services
required to achieve the planned outcomes.

6. Have adequate private and/or public funding (including insurance) to pay for the
services they need.

CONCLUSION

Through collaborative action, we will establish State systems of coordinated services and
squorts that meet the long-term needs of individuals with TBI and their families. We will be
able to communicate the value in developing such systems as we will be focusing our activities
on Accessible, Available, Appropriate, cceBtabIe_, and Affordable services and supports while
maximizing cost effectiveness and long-term benefits.



Injury

Mr. L was working as a reserve deputy
sheriff when he and his partner became
involved in a high-speed chase. Their
cruiser overturned on some loose gravel,
ejecting Mr. L. He suffered a traumatic
brain injury in addition to numerous
fractures and lacerations as he slid
approximately 200 feet along the asphalt
and was then run over by his own
vehicle. Paramedics flew him to a local
trauma center where doctors told his wife
he might not live another hour.

Medical Care

After 2 months in a coma, and 6 months
on life-support, Mr. L was discharged
home to 24-hour attendant care, unable
to perform self-care activities. He was
confined to a wheelchair, unable to stand
even with a walker. He was unable to
drive and required extensive home and
vehicle modifications. At the age of 52
Mr. L had a reasonable life expectancy
of 22 years.

Cos. enefit Analysis

At the request of the insurance
representative, a cost/benefit analysis
was done to evaluate the decision to
invest in further rehabilitation. Centre
For Neuro Skills (CNS) in Dallas, Texas
was contacted to assist in this analysis.
CNS has specialized in the rehabilitation
of persons suffering from traumatic brain
injury for over 25 years. Both the
insurance carrier and CNS determined
that without an investment in further
rehabilitation services, Mr. L's annual
lifecare costs would exceed $200,000.
(See Appendix A)

Rehabilitation

Mr. L was admitted to CNS - Dallas in

f ooruary, 2001. He participated in an
intensive, interdisciplinary rehabilitation
program for approximately eight months.
The treatment goals were to improve
coordination, overall strength and endurance
and range of motion. His therapy team
addressed ongoing depression and
psychological issues as well as improving
cognitive functioning. The focus was to
improve his ability to live independently and
participate in work activities.

Outcome

In October, 2001, Mr. L was discharged
home with his wife completely independent in
all activities of daily living. He regained
functional ambulation with a straight cane
and is now able to operate a motor vehicle.
He began a volunteer position with the local
sheriffs department and is enrolled in an
Associate Degree program at a local college.
No attendant care or nursing is necessary.
Discharge recommendations were for
continued physical therapy, 3 times a week
for 3 to 6 months, and counseling twice a
week for 6 weeks.

Table 1
Annual Lifecare Costs
Prior to CNS Admission $207,267
Following CNS Discharge $8,452
Savings per year: $198,815

$198,815 X 22 years = $4,373,930

Total Lifetime
Dollars Savings = $4,373,930



Annual Ufacara Coat* without a Postacute AdmlaaJon

Attendant Care (24/hr) $157,248
Additional Hospitalizations 19,272
Allied Health Consultations 1
Medications %@
Van Modifications 4,350
Home Modifications %
Medical Specialists é
Case Management 5,000
Equipment 3,592
Total: $207,267

Annual Ufacara Costs with a Postacuta Admission

Re-evaluation (continued therapy) $1,250
Medications/Supplies 1,702
Equipment

Additional Surgery %@
Physician Visits

Total: $8,452
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Heterogeneous term
e Popular expression: “Signature Injury of the War”

Post-Concussive Syndrome

e Implies a milder head trauma

 headache, dizzy, & memory, mood, sleep, &
concentration problems

o Symptoms last less than 3-6 mo’s

e |f last greater than 12 mo’s...
- ‘Persistent’ Post-Concussive Syndrae.

W One Team—0One



W One Team—One Fight!!



