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To : H ou se H ESS C om m itte e M em be rs
F rom : Jill H odges , E xe cu tiv e D ire c to r, A la s ka B ra in In ju ry N e tw o rk , Inc.
D a te : T ue sd a y , F e b ru a ry 5, 2008
S ub je c t: T ra um a tic B ra in In ju ry P re se n ta tio n

T h a n k you fo r th e o p p o rtu n ity to sha re A la s ka -re la te d TB I is su e s and h ig h lig h tin g the 
ne e d s o f A la s k a n s and re tu rn in g se rv ice m em be rs e xp e r ie n c in g tra um a tic b ra in in ju ry .

T h e re is a so lu tio n to ‘a lo n g - fo rg o tte n b low  to the h e a d . ’ The so lu tio n is the sam e fo r 
th o se w ho re ce n tly e xp e r ie n ce d a b ra in in ju ry in c lu d in g ch ild re n , c iv ilia n adu lts , and 
so ld ie rs . A nd the so lu tio n lies in A la s k a ’s ab ility to re co g n iz e the "com m on th read 
ru nn in g th ro u gh m any ca se s o f seem in g ly un re la te d soc ia l p ro b lem s .” B ra in In ju ry .

A co o rd in a te d sys tem  o f ca re he re in A la s ka is poss ib le , re se a rch show s it is essen tia l, 
and the tim e is now . T he m an y th o u sa n d s o f A la s ka n s w ho live w ith th is d isa b ility (and 
th e ir fam ily m em be rs ) w ill te ll you tha t e ve ryd a y liv in g is W O R K . A la s ka can c re a te the 
e sse n tia l b ra in in ju ry se rv ic e s tha t a llow  the se sam e in d iv id u a ls the o p p o rtu n ity to 
re d ire c t th e ir e n e rg y .. .A W A Y  from  the fru s tra tin g fo rg e tfu l beha v io r, the sub s ta n ce 
abuse , and the su ic id a l th o u g h ts .. .a n d  TOW AR D S p ro v id in g fo r th e ir fam ilie s , pay ing 
ta xe s , and im p ro v in g th e ir com m un itie s .

W e can ail ag ree tha t it is ve ry poss ib le fo r any o f us to ’h it o u r h e a d ': tha t in an in s tan t, 
o u r life o r a fam ily m em be r 's su cce ss in life w ill be d e p e n d e n t on ou r know le d g e o f b ra iri 
in ju ry .

A la s ka has one o f the h ig h e s t ra te s o f b ra in in ju ry in the N a tio n . Th is is cu rre n tly be ing 
com po u n d e d by the n um be r o f A la s k a n s re tu rn in g from  the O IF /O E F w a rs w ith b ra in 
in ju ry due to im p ro v ise d e xp lo s iv e d e v ic e s and traum a .

T h e re a re s ta n d a rd se rv ic e s fo r b ra in in ju ry , le t ’s co n tin u e 10 de ve lo p them  in A la ska . 
Le t's c re a te a sys tem  th a t su p p o rts A la s k a n s liv ing w ith b ra in in ju ry and th e ir fam ilie s as 
the y re le a rn life and c re a te id e n tit ie s th a t a re m a n a g e a b le , p ro d u c tiv e , and m e a n in g fu l.

P re se n ta tio n m essage s :
-  B ra in In ju ry in A la s ka is e p id em ic

T he e p id em ic is be in g com pou n d e d by so ld ie rs and ve te ra n s re tu rn in g to A la ska 
from  O IF /O E F w a rs .
TB I has h ig h e r in c id e n ce ra te s re la tive to o th e r d is a b ilit ie s : how eve r, the re a re 
com p a ra tiv e ly few e r se rv ic e s



-  TB I in fra s tru c tu re is s ta n da rd in o th e r s ta te s , A la s k a n s a re ask in g fo r se rv ic e s 
c lo se to hom e .

-  The d is jo in te d TBI sys tem  is p u R ir ' jx c e s s  p re s su re on o th e r re so u rc e s by 
p ro d u c in g h igh num be rs o f TB I su rv iv o rs th a t a re abu s in g a lco h o l, c re a tin g 
v io le n ce , p ra c tic in g un law fu l beha v io r, d e s tro y in g fam ily in fra s tru c tu re , and 
com m itt in g su ic id e .
N eed su p p o rt and fu n d in g to c re a te a con tin u um  o f ca re fo r su rv iv o rs o f bra in 
in ju ry and th e ir fam ilie s to live m anageab le , p ro d u c tiv e , and m ean in g fu l lives.

R e com m enda tio n s :
A  coo rd in a te d re h ab ilita tio n sys tem  be tw e e n com m un ity p ro v id e rs , m ilita ry , and 
s ta te se rv ic e s .

-  A m u lti-d is c ip lin a ry a p p ro a ch w he re a ll tre a tm en t p ro v id e rs a re ta lk in g to each 
o th e r regu la rly .

-  TB I edu ca tio n a l m a te ria ls to be d is tr ib u te d to fam ilie s and the in d iv id ua l 
re g a rd in g w ha t is tra um a tic b ra in in ju ry , sym p tom s and beh a v io rs re la te d to the 
in ju ry , and the ro le tre a tm en t p la ys in th e in d iv id u a l's re co ve ry .
A lia ison be tw een the m ilita ry and the com m un ity p ro v id e rs to com m un ic a te to 
bo th pa rtie s and the in d iv id ua l a cce ss in g the se rv ic e s .
C ase m an a g em en t fo r the su rv iv o r to o rg a n iz e the tre a tm en t te am s ; p ro v id e 
access to fin an c ia l suppo rts , fam ily suppo rts , and com m un ity p rog ram s ; and to 
fo llow  up w ith the ind iv id ua l, co n firm in g tha t he /she is m ak in g it to the ir 
a p po in tm en ts .
C lu b h o u se s /D a y P rog ram s fo r su rv iv o rs w ho a re no t ye t ab le to w o rk to be in a 
p ro d u c tiv e /s o c ia l en v iro nm en t; e n co u ra g e s vo ca tio n a l and vo lu n te e r ac tiv it ie s , 
and app ro p r ia te soc ia l sk ills .
S p e c ia liz e d vo ca tio n a l re h ab ilita tio n and em p lo ym e n t se rv ic e s fo r p e r ^ jn  w ith 
tra um a tic b ra in in ju ry .
W o rk fo rc e de ve lo pm en t and tra in in g to in c re a se the n um be r o f p ro v id e rs in 
A la s ka tha t can se rve peop le w ith b ra in injury/ us ing e v id e n ce -b a se d b ra in in ju ry 
p ra c tic e s .
D e ve lo p b ra in in ju ry sc re e n in g re q u irem en ts am ong va r io u s S ta te D epa rtm en ts 
and D iv is io n s . In add itio n , c re a te vo lu n te e r sc re e n in g o p p o r tu n it ie s fo r m ilita ry 
se rv ic e m em be rs th a t m ay no t have been id en tif ie d in the sys tem .

I hope you find the p re se n ta tio n s in fo rm a tiv e and use fu l. I have in c lu d e d a pa cke t o f 
m a te ria ls and a rtic le s fo r ed u ca tio n and re fe re n ce . T he A la s ka B ra in In ju ry N e tw o rk 
looks fo rw a rd to w o rk in g w ith the A la s ka le g is la tu re in co n tin u in g to p lan fo r A la s k a ’s 
tra um a tic b ra in in ju ry su rv ivo rs and th e ir fam ilie s .

For more information on the Traumatic Brain Injury Task Force Report to the Army Surgeon 
General: (123 pages)
litijr www.annvmcdicine.annv.iniI ncws reports FBI I askF<>recReporl.lanuarv200X.pdf

Alaska Brain Injury Network, Inc. mission to educate, plan, coordinate, and advocate for a
comprehensive service delivery system for survivors o f  traumatic brain injury and their families.

http://www.annvmcdicine.annv.iniI


Presenters contact information:

JILL HODGES
Executive Director
Alaska Brain Injury Network. Inc.
Phone: 907 274 2824 
Fax: 907 274-2826  
ii 11(7/ alaskabraininiury.net

SERGEANT TANNER AND STEPHANIE TANNER
TBI survivor and his wife
Ft. Richardson, AK
Phone: 630-888-7166
Scott.tanner I (u us.annv.mil

Alaska Brain Injury Network, Inc. mission to educate, plan, coordinate, and advocate for a
comprehensive service delivery system for survivors o f  traumatic brain injury and their families.
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Traumatic brain injury (TBI) has been described as the signature injury o f the Iraq and 
Afghanistan wars. It has been an Alaska public health issue for several decades, with 
surveillance beginning in 1991. The Alaska Brain Injury Network has identified several fiscal 
and policy recommendations d t will help solve the issues facing Alaskans with traumatic brain 
injury.

Please support:
1. Legislative Resolution

Traumatic Brain Injury Awareness Month, March 2008

2. FY09 G F / M H  Governor's Budget

$100.0 Brain injury training for providers 

$10 million Housing Trust

Rcconiniendatio’ s for additions to the FY09 GF/MH Legislative Budget
Priorities in the FY09 G F / M H  Alaska Mental Health Trust Authority budget included: 

$200.0 Brain injury services development: LT rehab support

$175.0 Brain injury training for providers (not fully funded)

$25.0 Brain injury outreach

ABIN r e c o m m e n d s  that there be increased funding for brain injury prevention and brain 

injury services W e  are working with the Department of Health and Social Services on 

the implementation and prioritization of successful brain injury state-funded programs.

ABIN G F / M H  Budget recommendations include:

$200.0 Brain injury prevention

$2 million Brain injury services (to serve 1000 Alaskans)

Brain Injury Program Recommendations
1. In-State Brain Injury Post-Acute Rehabilitation

2. Targeted Case M a n a g e m e n t

3. Clubhouse and Day Programs

4. Vocational Rehabilitation Services for Person with TBI

5. Workforce Development and Training

6. Brain injury Screening, Referral, Assessment, and Treatment Protocol

The budget and program recom m endations will benefit both the Civilian and Military 
populations. The issues we are working to solve are: quality of life, health, and safety for 
the TBI survivor, family, and com m unity. Every recomm endation is based on imnrovimi 
the lives of Alaskans and reducing fiscal and indirect costs.

A laska B rain  In ju n ' Network, In c., m ission is to educate, plan, coordinate, an d  advocate fo r  a com prehensive  
serv ice  d elivery system  fo r  A laskans with brain injury an d  their fam ilies

For contact information visit nieie.alasfaliraininia ry.net
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Every 15 seconds someone susta ins a 
traumatic Drain in ju ry  (TBI) in th e U.S.

hirty years ago, only half of all people with brain 
injury survived; now 78% survive. This means 
that many individuals now live with significant 
disability requiring a full range of services.

Every year the Alaska Depaitment of Health & 
Social Services reports about 800 traumatic brain 
injury (TBI) i?ses resulting in hospitalization or 
fatality. The Alaska TBI rate is 28% higher than 
the national average. The TBI rate in rural Alaska 
is one of the highest in the nation.

It is estimated that at least 10,000 Alaskans are 
living with brain injury today. The number keeps 
accumulating. Brain Injury can be a life-long 
disability

T h e  A l a s k a  B r a i n  I n j u r y  N e t w o r k ,  I n c .  
( a B I N )  is a non-pro fit organization dedicated 
to Alaskans whose lives have been changed by 
brain in ju ry.

ABIN's Board o f D irectors represent ail regions 
of Alaska and the extended brain in ju ry 
community -  survivors, fam ily members, 
service providers, health educators, 
researchers and those who w rite laws and 
policy.

ABIN works w ith the Alaska Mental Health 
Trust Authority , Departm ent o f Health and 
Social Services, and partner boards to 
advocate fo r policy changes, programs, and 
facilities to bette r serve the brain in ju ry 
population.

ABIN connects survivors and fam ily members 
w ith others. Please contact us to learn about 
brain in ju ry programs in your region.

The goal for every brain injury survivor is 
the best possible recovery for a fulfilling and 
productive life. Achieving that goal requires full 
range of services close to home. This includes...

• Prevention
• Early identification and intervention
• Access to skilled spe tialists
• Community-based pest injury services
• Continuing rehabilitation
• Brain injury support groups and in-state 

resources

What you can do...
• Be aware of the fiscal and social burden of 

brain injury nationally and to the state of 
Alaska

• Become familiar with ABIN Priorities in the 
Governor's FY09 GF/MH Budget: Brain Injury 
Training for Providers.

• Support the Housing Trust, wwntJiMtitmsmflViiietaai
• Join Alaska Brain Matters listserve to meet 

Alaskans who have been touched by traumatic 
brain injury.

ABIN Priorities
In -S ta te  re h a b fa c i l i t y  -  many Alaskans are left in a 
hospital setting because there is no post-acute rehabilitation 
option in the State. Others are sent out of State. It is time 
for Alaskans to have treatment for their brain injury.
Research shows outcomes improve with quality rehabilitation.

Brain  In ju ry  W aiv e r  - recommendations for the 
current Medicaid waiver system to accommodate the services 
needed by brain injury survivors: neuropsychological 
assessment, cognitive and functional therapy, case 
management, counseling, home modifications, transportation, 
respite care, and more.

w w w .alaskabra in in jury.net 
brain injury 3745 Co'nmun.ty P«k Lih>p. Sic 24
network Anchorage, AK 99508

(907) 27*1*2824

A la s k a  B r ia n  In ju r y  N e tw o rk , In c  h e lp s  id e n tity , d e v e lo p , im p lem en t, a n d  su sta in  n e e d e d  p r o g r a m s  a n d  r e s o u r c e s  
that p r o m o te  p r e v e n tio n  a n d  e x p a n d  trea tm en t a n d  s e r v o  e  d e liv e r y  to  A la s k a n s  w h o e x p e r ie n c e  T B I a n d  th e ir  
fa m ilie s .

http://www.alaskabraininjury.net


The P u b lic  H e a lth  B u rd en  o f  
B ra in  In ju r y  (p re v a le n c e )

5.3 million Brain injuries
5 million persistent Mental Illness 

4 million Alzheimer's 
3 million Stroke 

2 million Epilepsy 
900,000 HIV/AIDS

500,000 Cerebral Palsy 
400,000 Spinal Cord Injury

Brain injury accounts for more years o f  lost 
productivity than any other injury.

The F in a n c ia l B u rd e n  o f  
B ra in  In ju r y

It is estimated that over a lifetime, it can cost 
between $6 '0,000 and $1,875,000 to care for a 
survivor of severe TBI.

Direct medical costs and indirect costs of TBI 
such as lost productivity totaled an estimated 
60 billion dollars in the United States in 2000.
(Centers for Disease Control and Prevention)

Every dollar used for brain injury rehabilitation 
saves up to $35 in future medical costs. (Rhode 
Island Brain Injury Association)

P re v e n tio n  is  th e  o n ly  c u re  fo r  B ra in  In ju ry

The three leading causes of brain injury nationally and in Alaska 
are:
1) motor vehicle crashes 2) falls and 3) assaults.

One-third of all TBIs recorded in the Alaska Trauma Registry were 
alcohol related.

The use of safety belts is the single most effective measure to 
prevent traumatic brain injuries.

Helmets are estimated to be 37% effective in preventing fatal 
injuries to motorcyclists. (National Highway Traffic Safety Administration)

Bicycle helmets are 85-88 percent effective in mitigating head and 
brain injuries. Every dollar spent on a bike helmet saves $40 in 
direct medical costs and other costs to society. (National Highway 
Traffic Safety Administration)

60-67% of injured U.S. soldiers sent from Iraq to Walter Reed Army 
Medical Center have a TBI from blasts, severe falls and motor 
vehicle accidents. (UnitedPress International, July 2004). These soldiers 
are now returning home to Alaska for continuing treatment and 
rehabilitation.

T ra u m a tic  B r a in  In ju r y  is  a  b e n c jic ia r y  g r o u p  p a r tic ip a t in g  in  the A la s k a . c n ta l H e a lth  T ru st A u th o rity  
"Y o u  K n o w  M e  "A n ti-S t ig m a  C a m p a ig n .



S U C C E S S  S T O R Y :  
M r. L

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 in jury 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 crrnter where doctors told his wife 
he m ight 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.

Cost/Benefit 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 w ithout 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 - Dalla. in 
February, 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 
sheriff’s department and is enrolled in an 
Associate Degree program at a local college. 
No attendant care or ru rs ing is necessary. 
Discharge recommendations were for 
continued physical thera, y, 3 times a week 
for 3 to 6 months, and counseling twice a 
week for 6 weeks.

T ab l e  1

Annua l L ifeca re Costs

Prior to CNS Admission $207,267

Following CNS Discharqe $8,452

Savings per year: $198,815

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

Total Lifetime 
Dollars Savings = $4,373,930



A p p en d ix  A

Annual Lifecare Costs without a Postacute Admission

Attendant Care (24/hr) 
Additional Hospitalizations 
Allied Health Consultations 
Medications 
Van Modifications 
Home Modifications 
Medical Specialists 
Case Management 
Equipment

$157,248
19,272
10,858
2,000
4,350
2,727
2,220
5,000
3,592

Total: $207,267

Annual Lifecare Costs with a Postacute Admission

Re-evaluation (continued therapy)
Medications/Supplies
Equipment
Additional Surgery
Physician Visits

$1,250
1,702
2,500
2,000
1,000

Total: $8,452



H ID D E N  TRA  U M A  
S t u d i e s  C i t e  H e a d  I n j u r i e s  

A s  F a c t o r  i n  S o m e  S o c i a l  I l l s

Bruin Researchers I.ink 
Mental Woes. Alcoholism  
To l.ong-A go Blows 
By THOMAS M. BURTON 
January 29. 200H: Page At

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

They've found that providing therapy for an underlying brain injury often helps people with a 
variety o f  ills ranging from learning disabilities to chronic homelessncss and alcoholism. If 
broadly verified, the findings could have a significant impact in dealing with such intractable 
difficulties.

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 o f  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 o f  
such problems. "Unidentified traumatic brain injury is an unrecognized major source o f  social 
and vocational failure," says Wayne A. Gordon, director o f  the Brain Injury Research Center at 
Mount Sinai School o f  Medicine in New York, where much o f the research is being done.

Research by his team has consistently found high rates o f  "hidden" head trauma when screening 
various populations in New York schools, addiction programs and the general 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 
later in life, such as learning disabilities, homelessncss and alcoholism.
• Early Identification: Some schools arc try ing to identify children who may have had head 
injuries to provide special help in education.
• The Impact: The findings arc offering new hope to adults coping with the onset o f disorders 
such as losing the ability to read or concentrate.

Causes o f  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 back to childhood.



Doctors say about 85% o f common falls in infancy don't produce long-ten,' deficits, but that 
some do.

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 injury, and mental problems arise from other causes. Moreover, 
Mount Sinai'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-coilcge instructor who over 
the course o f 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 bashed her on the head. She was treated by doctors at a local 
hospital, who she says let her walk home and told her she'd be fine. But on the way back, she 
was still so confused she had to hang onto lampposts and buildings to keep from losing her way

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

She didn't pay bills on time. I ler house was a mess. "Years and years went '7 , and I had lots o f  
problems," she says. "1 didn't know it was from the head injury. I just thought 1 had a clutter 
problem." By 1999. Ms. Gleason, who has a master's from Columbia University, was "so bad 011 
the level o f functioning as a college grad that I wanted to die " She had no idea why.

Then about two years ago, she got a strange letter from Mount Sinai; It asked if she was having 
trouble thinking or solv mg problems or if.she became easily overwhelmed. It turned out Mount 
Sinai doctors were reaching out to people whose medical records showed a blow to the head. Ms. 
Gleason responded, and when researchers interv iew ed her, she began to sob. saying, "Life is just 
so hard."

On what was to be the first day o f an attention and memory program. Ms. Gleason got lost in the 
maze o f 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.

lo r  live days a week for six months, she worked through five hours o f  attention exercises, 
reading articles to explain the main idea, interpreting charts and graphs, taking classes 011 how to 
take apart a problem and reduce it 10 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 I 5 minutes. By a week later, she 
could concentrate a little longer. She completed the program in August 2006, eight years after



the window struck her. Now she's studying to he a church-based counselor. "That program gave 
i.ic my life back," she says.

A group ror whom the research 011 undiagnosed head injuries could be especially relevant is the 
homeless. Assessments by Mount Sinai researchers o f  about 100 homeless men in New York 
found that 82% had suffered brain injur}' in childhood, primarily as a result o f  parental abuse.

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

They also had sharply elevated rates o f  panic disorder, obsessive- 
compulsive disorder and suicide attempts, say the researchers, led by 
Jonathan Silver o f  New York University.

Such research began in the late 1980s with Mount Sinai’s Dr. Gordon and 
Mary Hibbard, both Ph.D. psychologists specializing in rehabilitation and 
neuropsychology. I11 questioning patients referred to them, they were struck by how often they 
turned up a history o f a brain injury that wasn’t 111 the patients’ medical records.

Using a questionnaire they devised, they tried to determine how many children in the city school 
system had head injuries that were followed by cognitive difficulties. At one school, 10% o f  
students told o f  having once had a significant head injury Later testing o f these children 

frequently "was suggestive o f impairments." Dr. Hibbard says.

Next, with a grant from the U.S. Department o f  Education, they set out to 
determine how many pupils enrolled 111 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 ago. but by the time the symptoms 
happen, the accident is forgotten. Nobody puts it together," says Tamar 
Martin, a psychologist 111 the program. The team worked with about 400 
children, finding that many children wlio’d had brain injuries were lost in 
regular learning-disabilitics classrooms.

They have trouble with their memory from day to day, and teachers can 
assume they’re not trying hard. Dr. Martin says. They need more breaks 

between topics. Bui their performance varies greatly from day to day, and a teacher can also 
erroneously perceive this fluctuation as lack o f initiative.



A Pervasive Problem
Causes of traumatic brain injuries

F o i H M n m

Auto accident
Hit by object

Assault
Bike accidentr 3

Other/ 
unknown

19

Groups at risk
■ Children ages 0 to 4 and 15 to 19: 

greatest risk of brain Injury
■ Adults 75 and older: highest rates of 

hospitalization and death
Note: 'Hit bi object' Includes sports Injuries 
Source Centers for Disease Control end Prevention

Hus! giving such children more time often helps, she says, as do special 
prompts from teachers. For instance, Dr. Martin says, a teacher may say, "In 
a couple o f minutes, 1 am going to ask you about problem No. 10," and give 
jthe child time to prepare before officially asking.

High Intellect

One 14-ycar-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 
interview. "1 ler processing was slower," adds Michelle Komblcuth, another 
psychologist in the Mount Sinai program. "She was frustrated, and her scores 
came out in the average range."

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

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 o f  a ncurologic-disabilitics 
project in the stale education department.

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

In Mulvanc, 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 found ways for him to be successful. If he 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 o f "neuropsych" tests lasting up to nine 
hours. They are shown pictures o f objects, then asked minutes later what they saw. They sec a 
complex geometric design w ith triangles, lines and circles and are asked to draw it from 
memory. They're shown a series o f  multiple random letters and asked to cross out, say, the "c" 
and "c" every lime they see one.

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

in the first o f  several exercises, the patient was asked to read a page o f text while crossing out all 
words ending in "ing," and then to answer questions about what he’d read. The first time through, 
lie caught only seven o f  12 "ing" words. A second lest asked him to choose a word that didn’t



belong in a group o f 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 o f  New York centers for 
alcoholism and .hug abuj<\ They evaluated 845 patients and determined that 54% had once 
suffered a hard blow to the head. G f course, some had injuries after they began drinking, so there 
is a certain chicken-and-cgg problem with that number.

Link to Addiction

Steven Kipnis, medical director o f a New York state agency for alcoholism and addiction, says 
his work with counselors convinces him that many o f  the patients became alcoholic or addicted 
in part because o f  a head injury, and knowing about it helps 111 treatment.

"Someone can get hit in the head with a softball and still be working. They tend to be in denial. 
They get mood swings, they yell at a spouse. It's a slow downward spiral, and that’s when 
alcohol and drugs" become an option, he says.

The agency lias a program specifically for the brain-injured at the R E. Blaisdell Addiction 
Treatment Center in Orangeburg, N.Y. A counselor there. Steve Oswald, tells o f  one patient who 
dropped out o f a general alcoholism program three limes before the program for tiie brain-injured 
began, and then successfully completed the program.

In 2006, Mount Sinai's Dr. Cordon began to work with Conn. j i i  Ground, a New York nonprofit 
that builds housing for the homeless. About 70% o f 100 homeless people they tested came out in 
the I Otli percentile or lower for memory, language or attention, says the group's director o f  
psychiatric services, Jennifer llighloy. Questioning uncovered that 82% had a signihcant 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 sometime^ unable to learn," 
says Ms. Ilighley. She says head injury and the emotional fallout from abuse can lead lo 
alcoholism and addiction, and "that combination creates the inability lo function and often leads 
to homelessncss."
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ABSTRACT

BACKGROUND
An important medical concern o f the Iraq war is the potential long-term effect o f from the Division of Psychiatry and Ncu- 
mild traumatic brain injury, or concussion, particularly from blast explosions.
However, the epidemiology o f combat-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 Iraq. Validated clinical instruments were used to com­
pare soldiers reporting mild traumatic brain injury, defined as an injury with loss 
o f consciousness or altered mental status (e.g., dazed or confused), w ith soldiers 
who reported other injuries.

RESULTS
O f 2525 soldiers, 124 (4.9%) reported injuries with loss o f consciousness, 260 (10.3%) 
reported injuries with altered mental status, and 435 (17.2%) reported other injuries 
during deployment. O f those reporting loss o f consciousness, 43.9% met criteria for 
post-traumatic stress disorder (PTSD), as compared with 27.3% o f 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 o f consciousness, 
were significantly more likely to report poor general health, missed workdays, 
medical visits, and a high number o f somatic and postconcussjve symptoms than 
were soldiers w ith 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 o f the 
relationship between mild traumatic brain injury and physical health problems.
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M ORE THAN 1.5 Ml Li.ION U.S. MILITARY 
personnel have deployed to Iraq or Af­
ghanistan since the start o f military 

operations in 2001. Because o f improved protec­
tive equipment, a higher percentage o f 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 o f service members who have been evac­
uated from Iraq and Afghanistan . 11 Concern has 
been emerging about the possible long-term effect 
o f mild traumatic brain injury, or concussion, 
characterized by brief loss o f consciousness or 
altered mental status, as a result of deployment- 
related head injuries, particularly those resulting 
from proximity to blast explosions.15 Traumatic 
brain injury has been labeled a signature injury 
o f the wars in Iraq and Afghanistan.4'
The exact proportion o f troops 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.” Many 
troops reportedly have persistent postconcussive 
symptoms, such as irritability, memory problems, 
headache, and difficu lty concentrating. As a re­
sult, the Department o f Defense and the Depart­
ment o f Veterans Affairs are implementing new 
population-screening procedures tor mild trau­
matic brain injury/
Despite these steps, little is known about the 

epidemiology o f mild traumatic brain injury dur­
ing deployment and its association with adverse 
health outcomes after deployment. The bulk o f 
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 ofin juries.Iu n It is not 
known whether population screening tor mild 
traumatic brain injury could improve health out­
comes,”  and there are conflicting guidelines tor 
treating mild traumatic brain injury.1114

The case definition o f mild traumatic brain 
injury that is being adopted by the new Depart­
ment o f Defense and Department of Veterans 
Affairs screening programs"'1 is consistent with 
national surveillance definitions.111' However, 
the use o f 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 suff iciently

specific for the combat environment, where acute 
signs o f concussion, such as alteration o f mental 
status (e.g., being dazed or confused), may over­
lap with dissociative symptoms o f acute stress 
disorder, or for the postcombat period, during 
which postconcussive symptoms may overlap 
with symptoms o f post-traumatic stress disorder 
(PTSD) and other disorders 16
This epidemiologic study assesses the preva­

lence and significance of a self-reported history 
o f combat-related mild traumatic brain injury, 
based on the accepted case definition, among 
soldiers after a yearlong deployment to Iraq. 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 o f 
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, similar to those ofother infantry units.” ' 19 
The 3-to-4-month time point was chosen to m in i­
mize recall bias and for its appropriateness for as­
sessing persistent postconcussive symptoms.20” 1

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 o f the Walter Reed Army Institute o f Re­
search. O f 4618 soldiers in the two brigades, 
27]4 (S9%) completed the questionnaire. Lack of 
availability o f soldiers to complete the question­
naire was mostly due to normal transfers to other 
units, training, or attendance at military schools. 
More than 98% o f soldiers who attended the re­
cruitment briefings agreed to participate. How­
ever, up to 7% o f the values for some variables 
were missing.

INJURIES AND COMBAT EXPERIENCE
The questionnaire asked soldiers whether they 
had been injured during their deployment by a 
blast or explosion, a bullet, a fragment or shrap-
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Downloaded from www.neim org on January 31. 2008 For personal use only. No other uses without permission, 
Copynghl © 2008 Massachusells Medical Society All rights reserved.

http://www.neim


MILD TRAUMATIC I1RAIN INJURY IN U S. SOLDIERS RETURNING FROM IRAQ

nu, a fall, a vehicle accident, or other means and 
whether th injury involved the head. A soldier 
was considered to have had a mild traumatic 
brain injury i f  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."'1,11 The question regarding loss o f conscious­
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 o f which were combined. Soldiers 
who reported any injury that did not involve al­
tered mental status or losing consciousness served 
as the reference group for all analyses.
Combat intensity was measured with the use 

o f 17 o f the 18 questions from the Combat Fxpc- 
riences Scale17 (range, 0 to 17, with F'gher scores 
indicating a greater number o f different combat 
experiences on one or more occasions). The 18th 
question, concerning being wounded, was exclud­
ed because it was covered in the questions about 
injuries. O f the 17 experiences, soldiers had a 
median o f9 (interquartile range, 6 to ID during 
the dcj loyment. The Cronbach alpha for the 17 
dichotomized questions was 0.85.

MEASURES OF PHYSICAL HEALTH
Soldiers were asked how they ra: ’d their over.u, 
health (from “poor” to “excellent ), how many 
primary care ("sick call") appointments they had 
attended, and how many days o f work they had 
missed in the pa t month because o f illness. 
Physical symptoms were measured by the Patient 
Health Questionnaire 15-item somatic symptom 
severity scale (PI IQ-15).”  This scale normally has 
a range ofO to 30. with higher numbers indicat­
ing a greater number and severity o f symptoms. 
Tor this study, the range was 0 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 f at least 15.22” 1 
Five additional questions, which were not part o f 
the PHQ-15, were asked regarding important post­
concussive symptoms that concerned memory, 
balance, concentration, ringing in the ears, and 
irritability.

MEASURES OF DEPRESSION AND PTSD

Current symptoms (i.e., symptoms during the past 
month) o f major depressive disorder and PTSD 
were assessed by the 9-question depression-assess- 
ment module o f the Patient Health Questionnaire24 
and the 17-itcm National Center for PTSD Check­
list, respectively, which are based on well-validat­
ed case definitions used in veteran and military 
populations.17'2<"“ ’ For major depression, subjects 
had to meet the criteria o f the American Psychi­
atric Association’s Diagnostic ami Statistical Manual 
o f Mental Disorders, fourth edition (DSM-IV), and 
report impairment in work, home, or interper­
sonal functioning at the "very d ifficu lt” level.17” 4 
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 o f at least 50 (range, 17 to 85, with higher 
scores indicating a greater number and severity 
o f symptoms).12” "

STATISTICAL ANALYSIS
Surveys were scanned with the use o f ScanTools 
(National Computer Systems), with quality con­
trol verifying error rates below 0.25%. SPSS soft­
ware (version 12.0) was used for data analj^.s, 
including chi-square and analysis-of-variance test­
ing for univariate analyses. Multivariate analyses 
were conducted with the use o f multiple logistic 
regression with SPSS software (version 12.0), in­
cluding goodncss-of-fit testing o f all models.

RESULTS

SUBJECTS
O f 2714 soldiers, 149 (5.5%) were excluded be­
cause o f missing data from the questions about
mjuiies, 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 rhe study population were similar 
to those o f infantry soldiers deployed to Iraq17 w: 
95.5% were male, 55.5% were under the age o f 30 
years, and 47.5% were o f junior enlisted rank.

INJURIES
Of the 2525 soldiers included m the study, 124 
(4.9%) reported an injury with loss o f conscious­
ness (most often lasting between a few seconds 
and 2 or 3 minutes), and 200 (10.3%) reported an 
injury with altered mental status not involving
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Table 1. Characteristics ofthe Study Population.*

Characteristic

Injury 
with Loss of 

Consciousness 
(N = 124)

Injury 
with Altered 

Mental Status 
(N =260)

Other Injury 
(N =435)

No Injury 
(N = 1706)

P Value for Loss 
of Consciousness 
vs. Other Injury

P Value for 
Altered Mental 

Status vs. 
Other Injury

Female sex — no./total no (%) 1/123 (0.8) 3/258 (1.2) 21/431 (4.9) 88/1692 (5.2) 0.04 0 .0 1

Age <30 yr — no./total no. (%) 79/123 (64.2) 149/257 (58.0) 206/431 (47.8) 958/1698 (56.4) 0  0 0 1 0 .0 1

Highschool education or less — no /total no (%) 53/122 (43 4) 103/253 (40 7) 172/429 (40 1) 719/1683 (42 7) 051 087
Ranlt — no /total no. (%) 0.04 0 .8 6

-4

Junior enlisted (F1-E4) 73/122 (59 8 ) 127/256 (49 6 ) 202/426 (47 4) 780/1684 (46.3) V.

Midlevel enlis‘?d (E5-E6) 40/122 (32 8 ) 97/256 (37 9) 168/426 (39 4) 615/1684 (36 5)
Senior enlisted and officers 9/122 (7 4) 32/256 (12 5) 56/426 (13 1) 289/1684 (17 2) V.

Marital status — no /total no (%) 0 30 006
Single 32/108 (29 6 ) 76/245 (31.0) 100/403 (24 8 ) 528/1595 (33 1) >

2

Married 67/108 (62 0) 149/245 (60 8 ) 250/403 (62 0) 933/1595 (58 5) c
Divorced, separated, or other 9/108 (8 3) 20/245 (8 2) 53/403 (13 2) 134/1595 (8 4)

Mechanism of injury — no (%)f < 0  0 0 1 <0 .0 0 1 7-

Blast or explosion 98 (79 0) 189 (72.7) 101 (23.2)
2
>

Bullet 6(4.8) 2 (0 8 ) 7(1.6) %
Fragment or shrapnel 31 (25 0) 48 (18 5) 35 (8.0) >
Fall 38 (30.6) 73 (28.1) 190 (43.7) c
Vehicle accident 38 (30 6 ) 47(18 1) 58 (13 3) _
Other 16(12 9) 23 (8 .8 ) 147 (33 8 ) X

Improvised explosive device exploded near soldier on occa 
sions (with or without injury) — ;io./total no. (%)

106/122 (86.9) 231/258 (89.5) 281/434 (64 7) 938/1690 (55.5) <0  0 0 1 < 0  0 0 1

Hospitalized while deployed - no /total no (%) 50/124 (40.3) 44/259 (17.0) 59/433 (13.6) 89/1701 (5.2) <0 .0 0 1 023
Quartile of combat intensity — no /total no (%)j: 

1 2/124 (1.6) 8/259 (3 1) 74/435 (17 0) 452/1705 (26 5)
< 0  0 0 1 • 0 .0 0 1

2 15/124 (12.1) 29/259 (11 2) 95/435 (21 8 ) 467/1705 (27.4)
3 21/124 (16 9) 53/259 (20 5) 97/435 (22 3) 3 76/1705 (22 1)
4 86/124 (69 4) 169/259 (65.3) 169/435 (36 .) 410/1705 (24 0)

■
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loss of consciousness (253 said they had been 
"dazed, confused, or seeing stars"). Four soldiers 
reported loss of consciousness lasting longer than 
30 minutes. Although technically they were con­
sidered to have had moderate traumatic brain in­
jury, they were not excluded because the number 
was low and it was not possible to verify the self- 
reported data from any of the subjects. An addi­
tional 435 soldiers (17.2%) reported some ot^er 
injury during the deployment with no loss of con­
sciousness or altered mental status, most com­
monly resulting from a fall or other incident (e.g., 
handling heavy equipment or injuring oneself 
during training) (Table lj. This was the lcference 
group for all analyses (Tables 1, 2, and 3). Also 
shown in Tables 1 and 2, for comparison pur­
poses, are the characteristics of the remaining 
170G soldiers who reported no injury.

As compared with soldiers who had other in­
juries, soldiers who reported mild traumatic brain 
injuries were significantly more likely to report 
high combat intensity, a blast mechanism of in­
jury, more than one exposure to an explosion, 
and hospitalization during deployment (Table 1). 
Soidiers who reported mild traumatic brain inju­
ries were also significantly younger, more likely 
to be junior in rank, and more likely to be male 
than were soldiers who had other injuries.

P T S D  A N D  M I L D  T R A U M A T I C  B R A I N  I N J U R Y

PTSD was strongly associated with mild traumatic 
brain injury. Overall, 43.9% of soldiers who report­
ed loss of consciousness met the criteria for 
PTSD, as compared with 27.3% of those with al­
tered mental status, 16.2% of those with other 
injuries, and 9.1% of those with no injuries (Ta­
ble 1). In a logistic-regression model that includ­
ed age, military rank, sex, hospitalization or no 
hospitalization, mechanism of injury (blast or 
other mechanisms), level of combat intensity, ex­
posure or nonexposure to multiple blasts from 
improvised explosive devices, and type of injury 
(loss ol consciousness vs. other injuries), only loss 
of consciousness and combat intensity remained 
significantly associated with PTSD (odds ratio for 
loss of consciousness, 2.98; 95% confidence inter­
val (Cl J, 1.70 to 5.24; odds ratio for top quartile 
of combat intensity vs. lowest quartile, 11.58; 
95% Cl, 2.99 to 44.83) (see Supplementary Appen­
dix 1, available with the full text of this article at 
www.ncjm.org). Injury with loss of conscious­
ness was also independently associated with ma-
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Table 2. Physical Health Status after Deployment According to Type of Injury during Deployment.*

Physical Health 
during the Past Month

Injury with 
Loss of 

Consciousness 
(N = 124)

Injury with Altered 
Mental Status Other Injury 

N = 260) (N = 435)
No Injury 
(N = 1706)

P Value 
for Loss of 

Consciousness 
vs. Other 

Injury

P Value 
for Altered 

Mental Status 
vs. Other 

Injury
no /total no. (%)

Poor overall health 15/119(12.6) 17/257 (6 .6 ) 29/422 (6.9) 38/1665 (2.3) 004 0.90
>2 Missed workdays due to 

illness
28/120 (23.3) 40/256 (15 6 ) 61/419(14 6 ) 122/167) (7.3) 0 .0 2 0.71

> 2  medical visits for physical 
condition

51/120 (42 5) 84/256 (32 8 ) 123/426 (28 9) 331/1678 (19 7) 0 005 0.28

PHQ-15 score of>15y 30/121 (24 8 ) 41/254 (16 1) 48/426 (11 3) 85/1683 (5.1) <0 .0 0 1 0.07
Physical symploms included 

in PHQ-IST
Stomach pain 14/120 (117) 20/249 (8.0) 37/421 (8 8 ) 71/1674 (4.2) 0 34 0.73
Back pain 40/121 (33 1) 78/25  ̂ (30 8 ) 122/424 (28 8 ) 311/1678 (18.5) 0 36 057
Arm. leg. or |omt pain 45/121 (37.2) 105/252 (41 7) 168/423 (39 7) 387/1673 (23.1) 0.62 0.62
Headache 39/121 (32.2) 45/254 (17 7) 51/421 (12.1) 141/1674 (8 4| <0  0 0 1 0 04
Chest pain 17/121 (140) 7/253 (2 8 ) 20/425 (4.7) 40/1675 (2 4) <0 .0 0 1 0 .2 1

Dizziness 10/120 (8 3) 15/254 (5 9) 13/425 (3.1) 31/1680 (1 8 ) 0 .0 1 0.07
Fainting spells 5/120 (4 2) 2/253 (0 8) 8/423 (1 9) 7/1678 (0.4) 0.17 0 34
Heart pounding or racing 23/120 (19 2) 25/253 (9 9) 21/425 (4 9) 62/1679 (3.7) <0 .0 0 1 0 .0 1

Shortness of breath 17/120 (14 2) 19/254 (7.5) 30/421 (7.1) 54/1675 (3.2) 0  02 0  86
Constipation, loose bowels, 

or diarrhea
26/120 (21 7) 31/253 (12.3) 50/424 (11 8 ) 115/1681 (6 8 ) 0006 0  86

Nausea, gas, or indigestion 22/120 (18.3) 34/253 (13 4) 65/423 (15 4) 132/1677 (7 9) 043 0 49
Pam or problems during 

sexual intercourse
10/120 (8.3) 8/253 (3 2) 16/425 (3 8 ) 16/1673 (1 0) 0.04 0  68

fatigue 59/111 (53.2) 92/232 (39 7) 136'393 (34.6) 388/1542 (25 2) <0  0 0 1 0 .2 1

Sleep disturbance 03/117 (53 8 ) 111/24 7 (44 9) 157/422 (37 2) 402/1666 (24 1) 0 0 0 1 0.05
Other postconcussive symptoms^

Memory problems 29/118 (24 b) 41/253 (16 2) 58/422 (i 3.7) 124/1680(7 4) 0005 0 38
Balance problems 10/120 (8 3) 1 7/254 (6 7) 12/424 (2.8) 26/1677 (1.6) 0  0 2 0  02
Ringing in the ears 28/119 <23 5) 45/251 (17 9) 59/422 (14 0) 99/1675 (5 9) 0 0 1 0.17
Concentration problems 37/118 (31.4) 65/250(26 0) 76/420 (18 1) 1 70/1667 (10 2) 0 .0 0 2 0 .0 2

Irritability 67/1 18 (56 8 ) 118/248 (-17 6 ) 154/419 (36 8 ) 409/1659 (24 7) - 0  0 0 1 0  006

Complete data regarding the physical health categories were not available for all subiects 
j PHQ 15 refers to the Patient Health Questionnaire 15 item somatic symptom scale (range in this study, 0 to 28, with higner numbers indi­

cating a greater number and severity of symptoms)
The numbers and percentages of persons reporting bothered a lot" (for all symptoms except fatigue or sleep disturbance) or "more than 
half the days" (for fatigue and sleep disturbance) are shown. One symptom from the PHQ 15 pertaining to menstrual cramps was no! in­
cluded. since there were so few women in the study 

} The numbers and percentages of persons reporting "bothered a lot" (for memory problems, balance problems, and ringing in the ears) or 
"more than half the days" (for concentration problems and irritability) are shown

jor depression (odds ratio, 3.67; 95% Cl, 1.65 to 
8.16). Similarly, injuries associated with altered 
mental status (as compared with other injuries) 
and combat intensity were significantly associat­

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% Cl, 2.23 to 19.76).
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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 of the PHQ-15 physical symptoms and all five 
of the other postconcussive symptoms (Table 2). 
Multivariate logistic-regrcssion analysis was then 
conducted to assess whether PTSD and major de­
pression mediated the relationship between loss 
of consciousness and physical health outcomes 
(Table 3).”  When PTSD and depression were in­
cluded in the analyses, the associations between 
loss of consciousness and the multiple physical 
health outcomes disappeared, except for 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 (or PTSD was 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% Cl. 
0.31 to 1.84), and the association with heart 
pounding became nonsignificant (Table 3). Of all 
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 adjusted 
models.

A similar analysis compared altered-uicntal- 
status injuries with other injuries (Tables 2 and 3). 
Initially, altered mental status was associated 
with only three of the physical symptoms 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. Of soldiers 
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 of 67 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 
PIIQ-15 score was much lower and also showed 
no significant diffeiences according to type of 
injury: 3 of 67 with loss of consciousness (4.5%), 
13 of 187 with altered mental 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.j

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 of phys­
ical and mental health problems than did sol­
diers with other injuries. Injuries associated with 
loss of consciousness 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 Iraq. The demographic 
characteristics and rates of combat experience of 
the subjects are consistent with those in other 
studies.17'1® 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 C NC. J MC t» WWW «(jU URC lANUAkf Jl, }OOH

Downloaded Irom www nejm org on Januar" 31, 2008 For personal use only No other uses without permission.
Copyright © 2008 Ma sachusetts Medical Society. All rights reserved.



*
o Table 3. Unadjusted and Adjusted Odds Ratios for Each Postdeployment Physical Health Outcome According to Type of Injury during Deployment.*
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Physical Health during the Past Month j lnjury with Loss of Consciousness vs. Other Injury;.; Injury with Altered Mental Status vs. Other Injury?)

Unadjusted
Adjusted for PTSD 

and Depression

Adjusted for PTSD. 
Depression, and 
Other Variables Unadjusted

Adjusted for 
PTSD

Adjusted for PTSD 
and Other Variables

odds ratio (05% confidence interval)

Poor overall health 1 96 (1 01-3.78)H 0.92 (0 43-1.99) 1.43 (0.50-4.07) 0 96 (0 52-1.78) 0 76 (0.40-1 44) 0.97 (0.44-2 16)
>2 Missed workdays due to illness 1.79 (1.08-2.95)11 1 31 (0.75-2.27) 1.76 (0.85-3 65) 1 09 (0.71-1.68) 1 00 (0.64-1.55) 0.93 (0.54-1.60)
>2 Medical visits for physical condition 1.82 (1.19-2.77)1 1.31 (0.82-2.07) 1.28 (0.72-2 28) 1 . 2 0  (0 .8 6 - 1 .6 8 ) 1 11 (0.79-1.57) 1 08 (0.71-1.63)
PHQ-15 score of >15** 2.60 (1.56-4 33)-j t 0.92 (0 46-1.82) 0.76 (0.31-1 84) 1.52 (0.97-2.38) 1 13 fO 69-1.87) 1.31 (0.71-2.41)
Physical symptoms included in PHQ-15*4

, » Stomach pain 1 37 (0 72-2.63) 0.70 (0.32-1.50) 0.67 (0.25-1.82) 0 91 (0.51-1.60) O.i* (0.43-1.40) 1.21 (0.58-2.51)
« ' Back pain 1 22 (0.79-1 89) 0 84 (0 52-1.36) 087 (0 48-1 57) 1 10 (0.79-1.55) 0.96 (0 68-1 3 7) 0.97 (0.64-1.4 7)

Arm, leg, or |Oirlt pain 0.90 (0.59-1.36) 0 62 (0.39-0 98) 0 79 (0 44-1.39) 1.08 (0 79-1 49) 0.97 (0.70-1.35) 1.28 (0.86-1.92)
Headache 3 45 (2.13-5 58) j"f 2.10 (1.22-3.61)t 2.38 (1 12-5 07)5] 1 56 (1.01-2.41)H 1.34 (0.85-2.10) 1.63 (0.92-2.90)

7 Chest pain 3.31 (1 67-6 54)f-j- 1.58 (0.72-3.49) 1.84 (0 61-5.52) 0.58 (0 24-1.38) 0.48 (0.20-1 17) 0.52 (0.18-1.54)
P Dizziness 2 8 8  (1.23-6.75)H 1 19(0.45-3.15) 4 00 (0 96-16 62) 1.99 (0 93-4.25) 1 54 (0.70-3.38) 2.15 (0 83-5.56)
£ Fainting spells 2.26 (0 72-7.03) 1.02 (0.30-3 52) 1.11 (0.22-5 60) 0.41 (0.09-1.96) 0.31 (006-1.50) 0.27 (005-1.62)
o Heart pounding or racing 4 56 (2 43-8 58) i f 2 14 (1 04-4.41)11 1 90(0 71-5 09) 2.11 (1.56-3.85)11 1.64 (0.87-3.10) 1 75 (0 79-3.84)
JBC Shortness of breath 7 15 (1 14-4 05)H 1 02 (0 49-2 13) 0 77 (0 30-1 99) 1 05 (0.58-1.91) 0 82 (0.44-1 S3) 0 72 (0 34-1.54)
* Constipation, loose bowels, or diarrhea 2 07 (1 22-3 49)| 1.42 (0 80 2.53) 1.55 (0 74-3 24) 1 05 (0 65-1 6 8 ) 0 8 8  (0 53-1 44) 1.20 (0 67-2 17)
$* Nausea, gas, or indigestion 1.24 (0.73-2.11) 0 74 (0.40-1 36) 0 65 (0.31-1 38) 0.86 (0.55-1 34) 0 75 (0.47-1.18) 1.06 (0.60-1 85)

Pain or problems during sexual intercourse 2.32 (1 03-5.26)H 0 80(0 31-2 07) 0 98 (0.27-3 51) 0 84 (0 35-1 98) 0.58 (0.24-1 42) 0 81 (0 26-2.54)
£
0 Fatigue 2.14 (1 40-3.29)'f j 1.15 (0 6 8 - 1  94) 1.24 (0 66-2 34) 1 24 (0 89-1 74) 1 03 (0.72-1 49) 1.25 (0 79-1.96)
P Sleep disturbance 1.97 (1.30-2 98)| 1.14 (0 70-1.85) 1.13 (0 63-2 03) 1.38 (1 00-1 90)H 1.19 (0 84-1.67) 1 23 (0 81-1.85)
*>2 Other postconcussive symptoms
C> Memory problems 2 05 (1 24-3 38)| 1 06 (0.59-1 90) 1 79 (0 85-3 79) 1 21 (0.79-1 87) 0 97 (0 61-1 54) 1.23 (0.70-2 15)
cu Balance problems 3 12 (1.31-7.41)1! 1 6 6  (0 63-4 36) 1.58 (0.41-6.08) 2 46 (1 16—5.25) H 2 07 (0 96-4 48) 1.40 (0 51-3.82)
Kio Ringing in the ears 1.89 (1.14-3 14)H 1 30 (0 75-2.26) 0.78 (0 39-1.55) 1 34 (0 88-2 05) 1 19 (0 77-1.83) 0.76 (0.45-1.27)
0oc Concentration problems 2 07 (1.30-3 28)| 0 83 (0 45-1.55) 0.92 (0.42-2 00) 1.59 (1.09-2.32)D 1 29 (0 84-1.96) 1.59 (0 94-2.69)

Irritability 2 26 (1 49-3.42)tt 1 33 (0 82-2 1 6 ) 1 17 (0.65-2 11) I 56 (1 14 2.15)1 1 32 (0 93-1 89) 1 46 (0 95-2.24)

- PTSD denotes post traumatic stress disorder
j' All dependent variables (physical health problems or symptoms 3 to 4 months after deployment) are shown.
$ Two ad|usted analyses were conducted by logistic regression The first was adjusted for PTSD and depression, and the second was adjusted for PTSD. depression, sen. age. rank.

mechanism of injury, exposure or nonexposure to multiple blasts from improvised explosive devices, hospitalization or no hospitalization, and combat intensity.
{ Two adjusted analyses were conducted by logistic regression The first was adjusted for PTSD, and the second was adjusted for PTSD, sex, age, rank, mechanism of injury, exposure or

noncxposure to multiple blasts from improvised explosive devices, hospitalization or no hospitalization, arid combat inlensity.
H P = 0 01 to <0.05.
|i P -0  001 to 0 009
"* PHQ-15 denotes the Patient Health Questionnaire 15-item somatic symptom severity scale (range in this study. 0 to 28, with higher numbers indicating a greater number and severity 

of symptoms) 
fj-PcOOOl
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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 psychiat ic 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.18

The principal limitation of the study is the 
cross-sectional design based 011 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 injury 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 110 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 ide range of physical health problems/1 M 
including persistence of postconcussive symp­
toms.3I-32

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 .111 
important area of research that makes use of 
new technology, such as diffusion tensor imag­
ing.33-34 There is evidence that implicit process­
ing ol traumatic memories and fear conditioning, 
both mechanisms for the development of PTSD, 
occur even 111 persons with severe traumatic 
brain injury who are amnesic for the traumatic 
event."’ 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 of the 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,30 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 
s; nptoms, which usually resolve rapidly (within 
several days or weeks),20'21 are not specific to 
traumatic brain injury.37 One 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.37 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).3-38 However, there is 110 evidence that a 
brief period of unconsciousness from a blast ex­
plosion is different 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 publicity3’1 may unnecessarily increase pa­
tients' anxieties about the nature of their symp­
toms.-"1

From a diagnostic and treatment perspective, 
postconcussive symptoms arc indistinguishable 
from symptoms of various disorders, including 
other symptom-based conditions described by 
soldiers returning from war.4'1'42 The persistence 
of postconcussive symptoms has also been shown 
to be associated w:,’> 'cdical disability and com­
pensation procc wcli as the expectations
and beliefs that p..cents have about their inju­
ries.10'43 lividence based interventions for the 
treatment of persistent postconcussive symptoms 
arc lacking," 14 and the results of diagnostic 
procedures (ncuro'Tnaging or neuropsychological 
testing) for mild traumatic brain injury or deploy­
ment-related cognitive effects are often inconclu-
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sive and difficult to in te rp re t .M a n a g e m e n t 
focuses largely on alleviating symptoms, yet the 
most compelling efficacy data highlight the im­
portance of education to normalize symptoms and 
provide expectation of rapid recovery.13 ,-,43-4‘> 
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 arc 
needed.

A public health policy implication of this 
study relates to the sheer number of service 
members and 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 
postdcploymcnt 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.'' '"’ 
Almost two thirds of the mild traumatic brain 
injuries in this study sample were identified on 
i he basis of .1 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 of a large number 
of persons for evaluation and treatment ol non­

specific health symptoms attributed to brain in­
juries, with potential unintended iatrogenic con­
sequences. 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 nuld 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-based 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. J0''"M1'4S48'51
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Despite their outward
differences, all o f these 
people have experienced a 
Traumatic Brain Injury
(TBI). These examples
provide a glimpse into the 
complex and unique nature o f 
TBI and its effects

C h a n c e s  a r c  . . . .

I t 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 o f the other names for Traumatic Brain 
In ju ry (TB I), but all o f them have the potential tc k ill or leave an 
individual w ith life long disabling conditions.

S T A T IS T IC S

One m illion Americans sustain a TB I and o f these, more than 
50.000 die and 80,000 experience the onset o f long-term 
disabling conditions fo llow ing the TB I. Current estimates from 
the Centers for Disease Control (C'DC) state there are 5.3 m illion 
Americans liv ing w ith a disab ility as a result o f TB I. A t greatest 
risk are adolescents, young adults and those older than 75.

TB I occurs 8 Vi times more frequently than breast cancer, 35 
times more than H IV /A IDS , 137 times more than spinal cord 
in ju ry, and 144 times more than multip le sclerosis. The numbers 
o f individuals liv ing w ith TB I have steadily increased over the 
past 25-30 years, so lo have the challenges o f accessing existing 
systems o f supports and services that arc available, appropriate, 
and acceptable.

COSTS

The annual costs o f TB I are estimated to be $48.3 b illion w ith 
hospitalization accounting for S31.7 b illion , and fatal brain 
injuries costing the nation S I6.6 b illion . What the long term costs 
arc to provide supports and services is unknown, but it is an issue 
that needs our attention.

R IS K  FAC TO R S

TB I occurs regardless o f age. gender, ethnicity, socio-economic 
status, or education Anyone lias the potential for being involved 
in an event resulting in a TBI. TB I is a significant public health 
issue that must be addressed. IIR S A ’s MCI IB grants to the States 
arc helping to address the needs o f Individuals w ith Traumatic 
ira in In ju ry and Families by assisting States as they define and 
3iiiId Coordinated State Systems o f Services and Supports.
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P r o m i s i n g  P r a c t i c e s  f o r  S t a t e  S y s t e m s  o f  C o o r d i n a t e d  S e r v i c e s  

a n d  S u p p o r t s ' f o r  I n d i v i d u a l s  w i t h  T r a u m a t i c  B n i n  I n j u r y  a n d

T h e i r  F a m i l i e s

B A CK G R O U N D  

T he TBI Act o f 19%

Resulting from uncontrolled costs and inadequate access to services, in July 1996 Congress 
enacted the Traumatic Brain In ju ry Act, Public Law 104-166: “ to provide for the conduct o f 
expanded studies and the establishment o f innovative programs w ith respect to traumatic brain 
in jury (TB I)” . Under the Law, the Health Resources and Services Adm inistration (HRSA), is 
charged w ith implementing a State Grant Program to improve access to health and other services 
f c ' individuals w ith TBI and their families.

A ll URSA TB I Grants to States address one or more ol the fo llow ing Healthy People 2010 goals:

1. Improve access to comprehensive, high quality health care services.
2. Increase the quality, availability , and effectiveness o f educational and communitv-bascd 

programs designed to prevent disease and improve health and quality o f life.
3. Ensure that Federal. Tribal, State, and local health agencies have the infrastructure to 

provide essential public health services effectively

The National Institutes ol Health (N il I ) and the Centers for Disease Control and Prevention 
(CDC) were also delegated responsibilities in the areas o f research, and prevention and 
surveillance respectively. CDC has additional public awareness and education responsibilities.

Consensus S tatem ent

In 1998, the N il I convened a consensus conference on TB I Rehabilitation Methods. The panel 
concluded that individuals w ith TB I have the best chances for rehabilitation i f  they have access 
lo individualized tieatment programs that combine a wide range o f components . . . “ the 
consequences o f TB I are rarely lim ited lo one sei o f symptoms. Rather, they typ ically affect 
many facets o f a person’s life . . . ”

In September 2000. the Brain In ju ry Association o f America (B IA ) held a Resource Facilitation 
Summit Supported by IIR S A /M C IIB . the Summit outlined "Princip les and Best Practices to 
Guide Program Development and Operations in Brain In ju ry " targeted lo programs that are 
administered by State government agencies oi contracted to state B IA ’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 prelim inary models o f 
key domains in assessing longer-term outcomes o f TBI in Children and Youth. The Work Group

Services and Supporis arc defined as any and all o f  lire medical, tlici apculic, rehabilitative, community based, psycho-social, 
economic, educational, vocational, or other needs to necessitate the indiv idual with TUI's abi lity lo function in the commun ity o f 
choice as independently and productively as possible
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recognized that appropriate services for children and youth w ith TB I arc severely lacking. They 
concluded that an additional dimension to existing models was needed: “ Studies o f outcomes o f 
TB I in this population should document the needs for services and the barriers to receiving 
them.”  Therefore, the Work Group developed a separate Operational Model specifically for 
these issues.

In A p ril 2001, HRSA 's /M CHB ’s Traumatic Brain In jury Technical Assistance Center (TB I 
TAC ) sponsored a Service Coordination Work Group comprised o f individuals from States with 
TB I grants, including Alabama, Iowa, Minnesota, M ichigan, South Carolina, Colorado, 
Washington, Kentucky, as well as representatives from the B IA , the National Association o f 
Slate Head In jury Adm inistrators (NAS1IIA ) and TBI TAC Staff.. This group was charged with 
the responsibility o f identify ing the key elements needed for State Systems o f Coordinated 
Services and Supports. The expertise each Slate brought to the discussions resulted in the 
recognition o f two key factors: ( I )  Stale service deliver}' systems are fragmented and (2) lack 
coordination and the points o f entry into the Slates’ systems arc neither readily identified nor 
accessible. The States represented in this Work Group have been working lo develop 
mechanisms and methods to coordinate, change, and improve their existing systems o f services 
and supports.

S T A T E M E N T  O F  NEED

The conclusions from these distinct meetings have recognized: It is im pera tive that 
coord inated , accessible, a p p ro p r ia te ,  and  acceptable TBI services and  supports  m ust be 
available th ro u g h o u t  an ind iv idual 's  life as TBI is complex, variable, personal, and  can 
have life-long effects. TB I is underdiagnosed as it is easily misdiagnosed or goes undiagnosed 
altogether. Ind iv idua ls ’ lives are being saved we must have systems to support individuals in 
liv ing their lives after TB I.

This document proposes there are six Critica l Indicators every State needs to address as State 
Systems o f C oordinated Services and Supports are developed, enhanced or sustained. The 
Critica l Indicators w ill be used to measure a Stale’ s success in achieving coordinated systems 
and as the basis for the core outcomes, described later, to be achieved for children, youth, and 
adults w ith TB I and their families.

PR O G R A M  D E S C R IP T IO N  

Critical Ind ica to rs  Needed to Build State Systems of C oord ina ted  Services and Supports  

System E n try  o r  Access

Service Needs are often not identified until the service system has been entered. Early and 
correct diagnosis o f a TB I is essential as a missed diagnosis or a misdiagnosis leads to absent, 
inappropriate or denied services and supports. Once a TB I and the ensuing service needs have 
been identified, it is crucial that families and individuals w ith traumatic in ju ry have 
straightforward and readily available information. This information must identify both the point 
o f entry into the State's existing delivery system o f services and supports and be user friendly*

This may include, hut not limited lo 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.



Add itiona lly , the assessment tool used by State agencies for in-take, identification o f service 
needs, and/or referral must be consistent 01 uniform across agency lines,

A ssistance in C o o rd 'n a tio n

Individuals w ith TB I frequently require a spokesperson or advocate lo r assistance in navigating 
Stale systems and for articulating their service needs. Issues resulting from TBI arc often 
complex and frequently develop or change over time therefore a coordinated State system o f 
services and supports needs to be flexible, creative, and cost effective in the approaches to 
service delivery. Providers o f services3 must work closely w ith the individual and fam ily in 
developing a plan to meet those needs. Providers o f services and supports can be instrumental in 
helping individuals and families develop self-advocacy skills that w ill be utilized throughout the 
ind iv idua l’s life.

Partnership Approach to Service and Support Provision

A ll providers4 o f TB I services and supports must recognize that coordination o f services and 
supports begin at the scene o f the injury and may continue indefin ite ly , as individual needs 
dictate. There may be a m u ltip lic ity o f providers, both professional and para-professional, called 
upon to use their expertise and knowledge with fluctuating levels o f involvement and for 
indeterminate periods o f time. A Partnership Approach expects that all providers o f services 
recognize there are many providers working on behalf and w ith the individual and the family. 
Therefore, the individual and fam ily are fu ll partners in the decision making and service delivery 
process. Each partic ipant’s contribution is significant as it serves to build the service 
coordination efforts, document data about TBI issues, provide an environment supportive o f the 
individual and the fam ily w ith in the context o f their choices, needs, life roles, and community, as 
well as raise the awareness o f issues stemming from TBI.

E ducation  and  T ra in in g

Education and training about TB I is the core ol a coordinated system o f services and supports. 
Families and individuals with TB I are thrown into the world o f TB I w ith little i f  any prior 
knowledge. Information about TBI, its effects, and where to access available services w ith in the 
State must be readily available. Frequently, families or individuals with TB I seek this 
information from their medical providers. It cannot be assumed that comprehensive education 
and training about TB I is included in under-graduate or graduate studies and specialized training 
such as medical school, teacher preparation, or allied health training. The long term effects and 
issues resulting from TB I are frequently not included in these curricula. Accurate, 
comprehensive, and timely educational and training opportunities from multiple sources and 
perspectives for providers o f services, policy makers, families, and individuals w ith TB I w ill 
produce the foundation for Accessible. Available. Appropriate, Acceptable, and Affordable 
coordinated services and supports for individuals w ith TB I and their families.

' Includes but not limited lo both private and public, e g , stale agency service delivery systems, commumly based 
providers, medical and rehabilitative services, schools, managed care.
4 Examples include but are not limited to medical, rehabilitative, and other direct care providers, ease 
managers/coordinators, life-skills attendants, family members, individuals with TUI. peer counselors - all providers 
from evciy discipline, role, and location
Training that is approved for CKU's, CMI's. or other licensing or certification requirements
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Individuals w ith TB I and their families may need life-long services and supports, however the 
level o f intensity at which services are needed varies. The long-term effects o f TB I may manifest 
over time, therefore systems must be designed with the fle x ib ility o f a llow ing individuals to take 
recesses and then be able re-enter as needs are identified. TB I services may be provided by 
many agencies w ith in a State’s system, but these may not be the appropriate service delivery 
systems to meet the ind iv idua l’s needs. To increase the effic iency, effectiveness, and cost 
sharing, agencies must develop a mechanism for case find ing0, resource identification, tracking 
the ind iv idua l’s progress, and collaboration in order to maxim ize existing resources. No one 
State agency can be expected to shoulder the responsibility o f being the sole provider o f services 
and supports w ith in the State. Accessibility, Ava ilab ility , Appropriateness, Acceptance, and 
A ffo rdab ility for individuals w ith TBI must become the norm as it provides an environment 
supportive o f the individual and the fam ily w ith in the context o f their choices, needs, life roles, 
and their community o f choice.

Using Data for Policy Development

Accurate and current data arc critical for making informed policy decisions that affect systems 
change. States should recognize there arc multiple potential data sources and build data linkages 
between agencies and other credible data sources* as individuals w ith TBI frequently are 
receiving services for secondary conditions resulting from the TBI. Therefore, a comprehensive 
picture o f TB I issues, needs, and resources w ill be identified as individuals w ith traumatic in ju ry 
access services across the spectrum o f service delivery systems. The data picture should include 
incidence, prevalence, costs, cost benefits, and results o f case-finding: the “ Hard”  data. The 
“ Heart” data: arc the stories and experiences from the individuals who arc liv ing w ith effects o f 
TB I. Heart data can serve to be a measuring stick o f how well the State’s systems arc 
functioning. Both types o f data arc necessary when build ing an accurate picture to support 
po licy fo r the coordination o f services and supports in the State.

ROLFS and KKSPO .VS IB IL I T ILS

A ll TB I stakeholders need to become collaborative partners in developing a coordinated system 
o f services and supports in every state. As you work towards achieving these outcomes, each 
partner in this process must contribute to creating or enhancing the existing service systems as 
well as documenting the results o f these efforts.

Individuals with TBI and their Families have the best perspective respect to systems' 
accessibility, ava ilab ility , appropriateness, acceptability, and affo rdab ility . As such, families o f 
all types, cultures, and socioeconomic levels must be able to participate in all aspects and at all 
levels o f coordinating efforts and in the measuring o f success ol these Promising Practices.

Flexible and Coordinated Long Term Services and Supports

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

Affordability means affordable by the individual family will) TMI, by service coordinators who looking for 
affordable options, by funding sources who need to pay lor the most cost effective measures to incct the needs, and 
for providers, be they public or priv ate as to w hether they can afford to deliver said services for the amount 
reimbursed.
* Data from the Slate MIA, 1LC. UAP, counties, or other points of entry or service delivery
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C om m unit ies9 are frequently the entry points into the State’s system as well as the point o f 
service delivery, therefore, communities must make entry' points and available services and 
supports known. Because communities are the front line o f entry and service delivery, it is 
essential that they participate in collaborative efforts to build State systems o f coordinated 
services and supports. This inHudcs documenting the efficacy o f accessibility, availability , 
appropriateness, acceptability, and affo rdab ility o f services and supports and the degree to which 
individuals w ith TB I and their fam ilies participate at all levels o f decision making. Communities 
must examine the resources available and establish goals to increase their capacity fo r assisting 
individuals w ith integrating into the mainstream o f community life . Additiona lly , communities 
must collect data on the six key indicators in ways that allow fo r a common measurement across 
communities.

Em ployers and E duca to rs  need to evaluate and improve their existing systems and to document 
their efforts in build ing environments for ind ividuals w ith TB I and their fam ilies as individuals 
enter or return to work or school post TB I. Employment and educational settings arc frequently 
the front line o f community re-entry, therefore it is essential to coordinate needed services and 
supports and to document costs as well as cost benefits when individuals successfully return to 
work or school.

Service P ro v id e rs10 should maxim ize a Partnership Approach by working to coordinate the 
systems o f delivery o f services and supports. Service providers should document and evaluate 
the systems o f identification and referral to promote data systems that are linked and 
coordinated. This w ill produce more effective and technologically appropriate methods o f 
identification o f TB I. Data systems need to be responsive to the complex issues o f confidentia lity 
and privacy while preserving ways to share data. As key stakeholders in the service system, all 
providers, including those in acute medical, rehabilitation, community based services, education, 
employment, and long-term supports can provide data for po licy development that documents 
the range, the efficacy, and the coordination o f services for individuals with TB I and their 
families.

Brain In ju ry  Association of A m erica  S ta te  Affiliates and  o the r  grass roots o rganizations
plav a key role in promoting self-advocacy and representing the experiences and views o f 
individuals with TB I 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 systems or registries. The data captures the immediate and life 
long needs o f individuals with TB I as well as their satisfaction w ith the system’s services and 
supports. Incorporating the data from these sources into policy decisions w ill facilitate policy 
development from a real life perspective B IA 's and other grassroots organizations should also 
build partnerships with other groups repiescntmg individuals who share sim ilar needs for 
services and supports as a way to build a more responsive service delivery system for all people.

M em bers of National Association of S tate  Head In ju ry  A d m in is tra to rs  (NA SHIA) assist 
slate governments in promoting partnerships and in build ing systems to meet the needs o f 
individuals with TB I and their families. N A S IIIA  members must exercise their unique 
opportunity o f provid ing information and data that supports coordinated State system o f services 
and supports and assist in the development o f TB I policy as a national body and ind iv idua lly in 
member States,

"Communities include taxable frameworks e.g., counties, cities, towns, villages, parishes, boroughs 
includes both private and public; e.g., slate agency service delivery systems, community based providers, medical 

and rehabilitative services, schools, managed care
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Fund ing Sources11 arc vital players in fostering system coordination efforts and funding 
appropriate brain in jury services and supports that deliver coordinated services and supports. In 
doing so. this serves as a source o f information regarding insurance coverage, costs, and cost 
benefits - the appropriate utilization and types o f services provided lo individuals with TB I and 
their families. It is critical for funding sources to build linkages w ith other data systems, address 
confidentia lity issues, and assure early and accurate diagnosis or identification o f TB I w ith in the 
variety o f delivery systems and examine cost reimbursement mechanisms. This w ill provide the 
documentation necessary to capture the real costs o f TB I and the efficacy o f service coordination 
that is needed to build accurate funding decisions in states.

State Governments should use the four core components1' as the baseline for building ana 
maintaining coordinated State systems o f services and supports for individuals w ith TB I and 
their families. States should also be sensitive and responsive to the needs o f individuals w ith 
TB I and their families when addressing policy and funding decisions as well as establishing 
measures to address costs, promote cost benefits, establish and oversee standards o f care, and to 
maintain efficacy and customer satisfaction o f the State’s services and supports. Slates have the 
unique opportunity o f partnering w ith a variety o f agencies, organizations, associations, 
individuals, and families all leading to ensure systems that are tru ly responsive to the needs o f 
individuals with TB I and their families.

Federal Partners w ill help in provid ing the national picture o f TB I and provid ing the data and 
information 011 progress being made in establishing coordinated services and supports in every 
state. This ongoing process o f measuring the state's success in achieving their outcomes w in 
narrow the gap between the vision o f coordinated systems and reality, It must be coordinated al 
the national level

F \  A l  t A »ION

In a Coordinated System in which health care and long-term services and supports are to be 
provided fo r individuals w ith TB I and their families, the staled “ Promising Practices" for service 
coordination builds upon the experiences and successes o f the State grantees in the TB I Program. 
By doing so it w ill assure that programs and policies are established to guarantee that;

• A ll individuals with disabilities resulting from TB I and their families have access to 
relevant information, quality health care, protection and advocacy, and services and 
supports to meet life long needs emanating from the effects o f TBI.

• Services are coordinated.
• Providers are adequately trained.
• Individuals with FBI and their families actively participate in how services are chosen 

and provided.
• Individuals with TB I are prepared lo function in the community and to lead 

productive lives.
• Financing issues are equitably addressed.

11 Includes public and private insurance, state service delivery' systems (imded by Medicaid option dollars, waivers, 
state general revenue, trusts, agency budgets
1 State TBI Advisory Board/Council. Lead Agency. Current Needs and Resource Assessment, and State TBI
Action I’lan
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These changes musl occur in ways that w ill provide optimal outcomes for individuals w ith TB I 
and their families. As the next step in the implementation o f these “ Promising Practices” , six 
national outcomes have been selected by the TB I TAC Service Coordination Work Group as 
critica l to guide efforts w ith in States to supporting a coordinated system 01 services and supports,

C ore O utcom es to be achieved:

All indiv iduals w ith TBI and  th e ir  fam ilies will:

1. Have the TB I diagnosed or identified in a timely and expeditious manner, w ith 
appropriate documentation.

2. Be able to access services through easily identified points o f entry that are user 
friendly.

3. Receive coordinated ongoing services and supports w ith in their community o f choice.

•4. Have services and supports that arc carefully planned, cu ltu ra lly sensitive, cognitively 
and lifc-stage appropriate, and necessary for making successful transitions to school, 
work, and independence as needed throughout the ind iv idua l’s life.

5. Partner in d t \ sion making at all levels, and express satisfaction w ith the services 
required to achieve the planned outcomes.

6. Have a, piate private and/or public funding (including insurance) < > pay for the 
services they need.

C ().N( I.L SION

Through collaborative action, wc w ill establish State systems o f coordinated services and 
supports that meet the long-term needs o f individuals w ith TBI and their families. We w ill be 
able to communicate the value in developing such systems as wc w ill be focusing our activities 
on Accessible, Available, Appropriate, Acceptable, and Affordable services and supports while 
maxim izing cost effectiveness and long-term benefits.
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9:00  a .m . 

9:15 a.m.

10:15 a.m. 

10:30 a.m.

12:00 p.m . 

1:00 p.m.

2:00 p.m.

A lask a  N ative H ealth  B o ard  
M E G A  M eeting

T u esd ay , F e b ru a ry  12, 2008 
C e n te n n ia l H all ~ Ju n e a u , A laska

D R A F T  A G E N D A

Welcome
Invocation
Introductions

Agency Updates
-Alaska Area Native Health Service
-Alaska Dept, o f Health and Social Services
-Alaska Native Health Board
-Alaska Native Tribal Health Consortium

Break
Alaska Tribal Medicaid Reform initiative

In troductory Remarks: Senator Lyman Hoffman
Senator Donald Olson

Panel Discussion: Jerry Fuller. DHSS Medica id D irecto r
Deb Erickson, AN THC TM R I Project Manager 
Valerie Davidson, AN THC LA iIA  
Paul Hansen, Man iilaq (Long Term Care) ( invited) 
V ic to r Joseph, TCC (Behavioral Health) (invited) 
Frank Sutton, Medicaid Task Force Chair

L u n ch  (on your ow n)

Alaska e-IIealth Initiative: Electronic Health Records/llealtli Information
Exchange

Panel Discussion: Paul Sherry. ANTHC CEO
Rebecca Madison. Project Manager
Dr. Jay Butler. DHSS Chief'Medical Officer
B ill Strcur. DHSS, M M IS Project

Recommendations of the Governor's Health Care Strategies Council

Dr. Ken Glifort, Acting Director 
Karleen Jackson. Commissioner 
Andrew Jimmie, Chairman 
Paul Sherry, CEO

Panel Discussion: Don Kashevaroff, Council member (telephonic)
Karleen Jackson, DHSS Commissioner 
Representative Peggy W ilson (invited)



2:30 p.m. 2008 Alaska Slate Legislature: Health-related Bills under Consideration

Panel Discussion: Pat Jackson, State Liaison
Sherry H i!!, DHSS 
Alaska Legislators

3:30 p.m. Ad journm ent

4:00 p.m . A TH S P resen ta tion to Bush Caucus (Capito l Bu ild ing )
-  Introduction to the ATHS
-  ANHB State Priorities
1. Medicaid
2. Electronic Health Record
3. Behavioral Health Grants
4. Other Priorities
5. Village Safe Water

5:30 -  8:00 p.m. Reception: In Honor o f Paul Sherry, ANTHC CEO
Home of Myra M. Munson


