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TO RECEI VE TESTI MONY ON TRAUNVATI C BRAI' N | NJURY

AND BLAST EXPOSURE CARE

Wednesday February 28, 2024

U S. Senate
Subcomm ttee on Personnel,
Comm ttee on Arned Services,

Washi ngton, D.C.

The subconm ttee net, pursuant to notice, at 2:59

p.m, in Room 222, Russell Senate O fice Building, Hon.

El i zabeth Warren, chairman of the subcomm ttee, presiding.

Subcomm ttee Menbers Present: Senators Warren
[ presiding], Blunenthal, H rono, Kaine, Ernst, Sullivan,

Scott, and Budd.
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OPENI NG STATEMENT OF HON. ELI ZABETH WARREN, U. S.
SENATOR FROM MASSACHUSETTS

Senator Warren: [Technical problens.] This hearing
will cone to order. | ampleased to welcone you all to
today's hearing to receive testinony on the Departnent of
Defense's efforts to protect servicenenbers from bl ast
over pressure.

Servi cenenbers put their lives and their health on the
| ine when they are -- [technical problens]. In return, we
have a profound responsibility to make sure the nation is
doing all we can to keep them safe, to prevent battlefield
and training casualties -- oops, thank you.

[ Techni cal problens. ]

Senator Warren: That could be trouble. Al right.
Good. Did we get the other on the record? Just so, | got
started here. Servicenenbers put their lives and their
health on the |line when they put on their uniforns.

And in return, we have a profound responsibility to
make sure that the nation is doing all that it can to keep
them safe, to prevent battlefield and training casualties,
and to provide the best possible care for those who are
infjured. W are holding this hearing --

[ Techni cal probl ens.]

Senator Warren: W are there? Good. W are holding

this hearing because DOD is not neeting its
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responsibilities when it comes to traumatic brain injuries
and other injuries that result fromfiring weapons.

Injuries from bl ast overpressure, the pressure that is
caused by a shock wave that exceeds nornmal atnospheric
val ues, have been the signature wounds of the wars in |Irag
and Af ghani st an.

But there are also injuries incurred in training here
at home. They are invisible, but they affect thousands of
servi cenenbers, causi ng headaches, sei zures,
hal | uci nations, and ultimately significantly increased
ri sks of depression and suici de.

Over the course of just three nonths in 2023, DCD
provi ded TBlI treatnent to servicenenbers nearly 50, 000
times. The nore we | earn, the nore we cone to understand
that bl ast exposure is an ongoing threat to the health of
I ndi vi dual servicenenbers, and to the well-being, the
noral e, and the readi ness of our entire force.

| appreciate the support | have had on this issue from
Ranki ng Menber Scott, from Senator Ernst, from Senator
Tillis, and fromother nenbers of this conmttee. |
secured a long termstudy of blast overpressure injuries in
t he 2018 National Defense Authorization Act, and |I have
worked with Senator Ernst to introduce |egislation on blast
overpressure and to secure additional requirenents to track

bl ast overpressure injuries in the Fiscal Year 2020 NDAA.
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DOD is working to inplenent this |egislation, but we
still have significant problens. Last year, The New York
Times reported on heightened brain injury risks for U S
troops in Syria fighting ISIS. Four artillery batteries
assigned to the region fired nore weapons than any mlitary
American artillery since the Vietnam Wr.

The result was that each of these units had nenbers
W th serious blast overpressure injuries, and each had at
| east one nenber that conmtted suicide. These deaths are
a tragedy. Ryan, a Navy SEAL deployed to Iraqg and
Af ghani stan, was subject to significant blasts fromhis own
weapons over the course of his career and | ater died by
sui ci de.

H s father, M. Frank Larkin, is here today to discuss
the harmthat blast overpressure has caused to
servi cenenbers and to their famlies. The Tines also
reveal ed that even when DOD had made policy changes to
address ri sks, those changes were not evident on the
ground. Wapons known to deliver shock waves well above
safety thresholds were still widely used. Training did not
i nvol ve basic safety neasures, and special operations
forces were not issued bl ast exposure gauges, the gauges
that are needed to track the threats they faced.

So, DOD and Congress both have a lot to do. Here is

nmy agenda to address this problem First, we need to
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establish mtigation strategies specific to the service
menber roles that are nost at risk for blast overpressure.

Second, we nust require DOD to create bl ast exposure
and traumatic brain injury logs for all servicenenbers and
to integrate these logs into their VA and DOD health care
records. Third, the Departnent of Defense should partner
with innovative, evidence based prograns |i ke Honme Base to
hel p servi cenenbers get the care they need. And | am going
to have to brag here for just a m nute.

Hone Base is a nonprofit organization founded by
Massachusetts Ceneral Hospital and the Boston Red Sox to
take care of the invisible wounds of veterans,
servi cenenbers, mlitary famlies, and famlies of the
fallen. Honme Base has clinics in Massachusetts and in
Fl ori da, Ranki ng Menber Scott's State.

Honme Base has a conprehensive brain health and trauna
program specifically designed for special operations
veterans and servi cenenbers, where it has been | eading
i nnovative treatnents for veterans with co-occurring
subst ance abuse and nental health conditions.

As we work through this year's NDAA, | want to support
this programis work, and | appreciate Dr. Zafonte from Hone
Base joining us today. One nore item

W need to nake sure that DOD sets a threshold on the

maxi num nunber of rounds that is safe -- that
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servi cemenbers can safely fire, and that this includes
consi deration of exposure limts over an extended period of
time. DOD nust do its part and Congress nust do our part.

So, to our w tnesses, welcone and thank you for
appearing. W are going to have two panels today. The
first panel will consist of outside witnesses to provide
their perspective on where DOD and the services are falling
short on protecting servicenenbers from bl ast overpressure.

Dr. Samant ha McBirney Professor of Policy Anal ysis at
t he Pardee RAND Graduate School, Dr. Ross Zafonte, Chief of
Traumatic Brain Injury and Health and Wl | ness Prograns at
Honme Base, and Frank Larkin, Chief Operating Oficer of
Troops First Foundation and | ead of the National Warrior
Call Day Initiative.

The second panel will consist of officials fromthe
Departnment of Defense and Walter Reed to hear how DOD is
tackling this issue. W wll have Dr. Lester Martinez
Lopez, Assistant Secretary of Defense for Health Affairs,
Kathy Lee, Director of Warfighter Brain Health Policy at
DOD, and Captain Carlos WIllianms, Director of the National
Intrepid Center of Excellence at Walter Reed Nati onal
MIlitary Medical Center.

I wll now turn to ranking Menber Scott for his

comments to open this hearing.
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STATEMENT OF HON. RICK SCOIT, U.S. SENATOR FROM

FLORI DA
Senator Scott: First, | want to thank Senator \Warren,
t he chai rwoman of this commttee and -- our subconmmttee

and thank her for caring about this issue and for taking
this job so seriously. Chairwoman Warren, | want to thank
you for holding this hearing on such an inportant topic.

Traumatic brain injury, or TBI, is one of the nost
conmon injuries sustained by Anerican servicenenbers. In
2022, nore than 20,000 mlitary personnel were di agnosed
with TBI. Stop and think about that for a second. Just in
2022, there are nore than 20, 000, 20, 000 nenbers of
mlitary that were diagnosed with a traumatic brain injury.

That is pretty bad. The vast mpjority, over 84
percent, were classified as mld, which is nore commonly
known as a concussion. But if any of us have -- when you
have rai sed kids and they have a concussion, it scares the
living daylights out of you.

M ssing fromthis data are servi cenenbers who are
frequently exposed to |low |l evel blasts that do not
typically result in a clinically diagnosabl e concussi on.
This is concerning because repeated exposure to | ow | evel
bl ast may cause simlar synptons as nore severe cases of
TBI .

We know that | ow | evel blast exposure fromfire and
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heavy weapons systens or expl osives nmay cause a variety of
synptons i ncludi ng concentration, nenory problens,
irritability, headaches, and decreased hand-eye

coordi nation. Each of these issues al one can be very
serious and di srupt sonebodies |life.

Unfortunately, there remains a great deal about
exposure to these blasts that we yet do not know. More
research and better data are required so that mlitary and
health care providers can mtigate the frequency of bl ast
exposure where possible and treat those exposed to bl ast
wher e necessary.

We have actually taken action to do that. |In the 2018
Nat i onal Defense Authorization Act, Congress required the
Departnent of Defense to conduct a nedical study on bl ast
pressure exposure.

Two nont hs ago, the commttee received the
Departnent's final report on this study. This hearing
presents an opportunity to assess the quality of the
Departnent's work. The legislation required the study,
whi ch foll owed specific individuals over an extended period
of time, to include three specific el ements.

First, the Departnment was to "nonitor, record, and
anal yze data on bl ast pressure exposure" for any service
menber "likely to be exposed to a blast in training or

conbat." Second, the study was to assess the feasibility
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and advisability of

servi cenenber's nedi cal record.

Last,

the Departnent was to review the safety

i ncl udi ng bl ast exposure history into a

precauti ons of heavy weapons training in |light of energing

research on bl ast exposure.

In reviewing the fina

r eport

submtted this past Decenber, it is clear the Departnent

still has nore work to do,

particularly inits ability to

nonitor and record bl ast exposures for mlitary personnel.

Only a few hundred soldiers and Marines were fitted

wi t h wearabl e devices that unfortunately seemto suffer

fromquality control issues. And while the Departnent's

report does say that

exposure information in a servicenenber's nedi cal

it may be feasible to record bl ast

record, a

busi ness case analysis is required to determ ne the way

forward in this area.

In this hearing, | would like to

| earn nore about how the Departnent plans to conduct this

busi ness case anal ysi s.

This is an inportant issue. |

is conmtted to getting this right and I

Center of Excellence and Warfighter

Initiatives are excel |l ent

bel i eve t he Depart nent

Brain Health

initiatives that | hope w

bel i eve the TBI

provide the mlitary with the information needed to better

understand the effects of

We all

nmust

repetitive blast exposure.

remenber the exposure to | ow | evel

wll continue to be a necessary risk for many of our

TP One
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frontline conbat troops. But if we can do better -- if we
can better quantify the type and nunber of blasts that have
the potential to cause significant, perhaps pernmanent
injuries, then we can use that information to nake better
deci si ons about how best to acconplish a particul ar

m ssi on.

I would like to hear fromthe w tnesses what Congress
can do to ensure the Departnent of Defense has the
resources it needs to conduct its planned work and where we
can help. Only this is about the well-being of the
i ndividuals that are wwlling to put on the uniform who are
closest to the front line of conbat, and every
servi cenenber that is diagnosed with TBI

W owe it to themto ensure -- and their famlies to
ensure that when they go into harms way, they are well -
trai ned, have the right protective equipnent, and are
utilized in a manner that achieves the objective with an
under standi ng of the risk invol ved.

| want to thank you to all the wi tnesses for being
here today. | look forward to your testinony. And again,
| want to thank Senator Warren for putting this together.

Senat or Warren: Thank you.

[ Techni cal probl ens.]
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STATEMENT OF SAMANTHA MCBI RNEY, PROFESSOR COF POLI CY
ANALYSI S, PARDEE RAND GRADUATE SCHOOL

Dr. MBirney: Chai rwoman Warren, Ranking Menber
Scott, and nenbers of the commttee, good afternoon, and
thank you for the opportunity to testify today. M nane is
Dr. Samantha McBirney, and | am a Bi onedi cal Engi neer at
the nonprofit, nonparti san RAND Cor porati on.

My research for the |ast 15 years, not only at RAND
but also at the University of California, Berkeley and the
Uni versity of Southern California, has focused on traunatic
brain injury, or TBlI, both as the result of blunt inpact
and bl ast overpressure.

Today, | would like to speak with you about repeated
exposure to low level mlitary occupational blasts, which
are |l ow | evel blast exposures experienced while fulfilling
mlitary occupational duties.

Evi dence suggests that servicenenbers are exposed to
these blasts in the formof blast overpressure, or the
pressure wave that emanates fromthe source of an
expl osion. This pressure wave can cause sub-concussive
injuries which are not imrediately detectable and woul d not
gualify as a TBI

Exposure to bl ast overpressure can occur both in
conbat and in training, as has already been nmenti oned.

During training, exposure can be due to breaching exercises
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and the firing of increasingly powerful weapon systens,
such as the Carl CGustaf recoilless rifle and the AT4.

To provi de sone perspective on the | evel of exposure
sonme servi cenenbers have, one study found that up to 32
percent of blasts experienced by breaching instructors
exceeded the recomrended exposure limt.

St udi es have shown that the cumul ative effect of
repeated | ow | evel blast exposure can cause synptons
simlar to TBI. Wile a variety of effects have been
linked to | ow | evel bl ast exposure, as Senator Warren and
Senator Scott have already nentioned, there remains a | ack
of scientific evidence |inking repeated exposure to injury.
One reason for this is the difficulty of diagnosis.

The very nature of | ow | evel blast exposure, and the
fact that it is not one single event that causes an issue,
but rather the cunul ative effect of repeated exposure over
time conplicates injury recognition.

Synptons typically do not manifest inmrediately, which
makes it unlikely that repeated exposure to |ow | evel blast
is identified as the cause. Additionally, injury is vastly
underreported anong servi cenenbers, only obfuscating the
| ssue of proper diagnosis further.

There is also a | ack of research about the mlitary
occupational specialties at greatest risk of exposure to

| ow |l evel blast. Wile there is no doubt that certain
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occupational specialties are nore frequently exposed than
others, there is little research to support these
hypot heses.

So, there remains a |l ack of understandi ng of the
di rect inpact that repeated exposure to |low | evel blast has
on the health of servicenenbers in different occupationa
specialties. |If the preventive intervention is perfectly
effective but cannot be delivered in tine, it is not
useful .

This quote froma 2019 RAND report perfectly describes
the current state and the reason many of us are here today,
"as a research comunity, we clearly see that additional
research needs to be done. However, there are steps the
DOD can take now to better protect servicenenbers agai nst
bl ast induced injury."

I highlight four recomendations in ny witten
testinmony, and | would like to bring your attention to one
of them here, the creation and mai ntenance of bl ast
exposure records. These records shoul d include nunber of
exposures, the context of each exposure, and any physical,
mental, or enotional effects resulting fromthat exposure.

This would allow the DOD to better track exposure
frequency, assess the occurrence anong high risk
occupational specialties, determ ne the connection between

exposure and health outcones, and develop strategies to
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mtigate exposure in training environnments.

Utimtely, these records could be used to devel op an
I ndex score to gauge an individual's conbat readi ness and
potential health risks. As our weapon systens continue to
beconme nore advanced and increasingly powerful, |owlevel
mlitary occupational blasts will remain an enduring
chal | enge for servicenenbers.

Addressing the issue of repeated exposure to these
bl asts necessitates action and col | aborati on between the
DOD and the research conmunity. By inplenenting the
recomendations as outlined in nmy witten testinony,
al ongsi de continued research efforts to cl ose substantia
know edge gaps, the DOD can take significant strides
towards better protecting the health and well-being of our
servi cenenbers.

Thank you, and | | ook forward to your questions.

[ The prepared statenent of Dr. MBirney follows:]
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Senat or Warr en:

TP One

Thank you.
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STATEMENT OF ROSS D. ZAFONTE, CHI EF OF TRAUMATI C
BRAI' N | NJURY AND HEALTH & WELLNESS PROGRAMS, HOVE BASE

[ Techni cal probl ens. ]

Dr. Zafonte: Good afternoon, Chairwoman Warren,
Ranki ng Menber Scott, nenbers of the subcommttee. M nane
is Dr. Ross Zafonte. | am honored to provide testinony
today on traumatic brain injury care and bl ast exposure.

My career is centered around inproving the lives of people
With traumatic brain injury.

| currently serve as President of Spalding, Chair of
t he Physical Medicine Rehabilitation Departnent at Harvard
Medi cal School, Chief of the Departnent of Physi cal
Medi ci ne Rehabilitation at Mass Ceneral Hospital and
Bri gham and Whnen's Hospital, and for the past 15 years, |
have served at the Hone Base Program directing its Brain
Injury Program | actually see the patients, as well as do
t he research.

Bl ast overpressure, as we just heard, is a sudden
onset of a pressure wave from expl osi ons occurring with
shoul der carried artillery in training or deploynent, in
breachi ng buil di ngs, and from i nprovi sed expl osi ve devi ces.
General ly, the bigger the explosion, the nore damagi ng the
pressure w dth.

TBI can have a wi de range of physical and physiol ogic

effects. Sone signs appear inmmedi ately, others take days
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or weeks to occur, and they may result in physical,
sensory, cognitive, behavioral, or nental inpacts.

According to the Departnent of Defense, since 2000,
over 400,000 U. S. servicenenbers experienced at | east one
brain injury and 40 percent of those |ater screened
positive for co-norbid psychol ogical health conditions.

Qur own research has noted an elevated ten year risk
of hypertension, cardiac di sease, endocrine or hornona
dysfunction, and behavi oral concerns such as depression
even anong the youngest of patients.

Honme Base is |l ocated in Charl estown, Massachusetts,
with, | amproud to say, as a native Floridian, satellite
| ocations in Florida and Arizona, and operates one of the
ol dest and nost inpactful private sector prograns in the
nati on.

For 15 years, we have served as an incubator for
i nnovative clinical care nodels and research, and the
programis nested within Mass General Hospital, allow ng us
to |l everage the faculty in Mass General Brigham Health
System Hone Base bridges the gap between research and
clinical care.

Now, in 2018, Hone Base was approached by the Navy
Special Warfare with a conplex set of problens facing Navy
SEALs. We quickly devel oped a conprehensive brain injury

and pol ytrauma program This programis nanmed COVBAT, or
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t he Conprehensive Brain Health and Treatnent Program

It is nodel ed after existing prograns that we
devel oped for elite athletes and provides integrated,
mul ti-disciplinary, specialist treatnents, eval uation and
care coordination for veteran and active duty operators.
Honme Base has treated nearly 1,000 special operators
t hrough our intensive prograns.

71.9 percent of conbat participants are active duty
and the overwhelmng majority return to duty, so we are
keeping the fighting force active. W currently have 178
active duty special operators waiting to be screened and
schedul ed for COVBAT Program and COVBAT has cared for
operators in 47 States, the District of Colunbia, Guam

Puerto Rico, including 53 patients from Massachusetts, 60

fromFlorida, 6 from Connecticut, 22 fromHawaii, 278 from
Virginia, 4 fromlllinois, 1 from Al aska, and 54 from North
Car ol i na.

The COMBAT programis highly efficient, agile, and
conpressed into a five day nodel of care. Patients see a
m ni mum of nine providers, and this nmay expand grossly
related to pertinent diagnostic inaging or other studies.

So, in summary, we are very grateful for the support
of Congress, especially Chairwoman Warren, has shown this
program and for the partnership and financial support

provi ded by SOCOM
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The programis successful and the demand for care is
growi ng at a steady pace. Based on nmy experience in this
field and treating patients at Hone Base, | would recomend
t he Departnent of Defense consider the foll ow ng options.

I nvest in and develop tools to neasure --

[ Techni cal probl ens. ]

Dr. Zafonte: |Increase funding for partnerships with
academ c nedical centers. Ensure all servicenenbers with
traumatic brain injury can easily access care. And as has
been said, that data needs to be |inked to bl ast exposure.

Devel op novel nethods to define and understand the
| npacts of declining health spans and devel op treat nent
interventions. | also recommend that DOD partner with Hone
Base to develop a long term |ongitudinal health span study
on the multi-systeminjury of blast and traumatic brain
I njury.

And invest in research that evaluates and treats the
| ong term sequal ae of repeated brain injuries of blast
exposure. Thank you for the opportunity to testify on this
very inportant topic, and for your commtnent to supporting
menbers of the mlitary. | am happy to answer questions
the comm ttee may have.

[ The prepared statenent of Dr. Zafonte follows:]
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Senat or Warr en:

Thank you, Dr. Zafonte.

woul d you |i ke to make an openi ng statenent?
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STATEMENT OF FRANK J. LARKIN, CH EF OPERATI NG
CFFI CER, TROOPS FI RST FOUNDATI ON, LEAD OF NATI ONAL WARRI OR
CALL DAY | NI TI ATI VE

M. Larkin: Thank you to the coomittee for the
opportunity to speak. M formal testinony is submtted for
t he record.

As a fornmer Navy SEAL, | am here today to be a voice
for all those that have worn our nation’s uniformand are
currently struggling everyday with both visible and
i nvi si bl e wounds. Wunds that transcend nental, physical,
and spiritual domamins. Wunds that transcend -- | am
sorry, wounds that have influenced an epidemc |evel of
sui ci des anobngst our active-duty force and veteran
popul ati ons.

My intent today is not to pounce on the Departnent of
Def ense or the Veterans Admi nistration, but to help them
succeed. | would not be here if it was not for ny son
Ryan, U.S. Navy SEAL Special Operator 1st C ass Ryan F.
Larkin. My son would be 36 years old today if he had not
taken his life on the norning of April 23rd, 2017.

He had been suffering fromwhat we have cone to
characterize as invisible wounds, a conplex rubric of post-
traumatic stress disorder, noral injury, and substance use
di sorder that was conplicated by undi agnosed traunmatic

brain injury from bl ast exposure, the signature injury of
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t he past 20 plus years fighting the gl obal War on Terror.

Ryan was a highly decorated and acconplished Navy
SEAL, trained as a special operations nedic, sniper, and
expl osi ves breacher. He |oved being a SEAL, furthered by
the love and loyalty for his teanmates that was cenented on
the battlefield.

Fol | om ng four heavy conbat tours in lIraq and
Af ghani stan, Ryan, |ike many ot hers who have worn the
uni form of our nation in conbat, began experiencing
uncharacteristic changes that manifested in difficulty
sl eepi ng, nightrmares, anxiety, hypervigilance, |oss of
menory and declining cognitive functions. He stopped
smling. He sought help, but the help that was offered was
not aligned with what he needed.

When his condition becane nore conplicated, and their
proposed solutions didn’t work, the system weaponi zed his
pl eas for hel p against himand pushed hi mout of the SEAL
team and out of the Navy.

Thi s abrupt separation created anot her deep weepi ng
wound. He felt that he had let his teanmmates down,
abandoning them The system he trusted hung | abels on him
to justify their assessnents and their actions. A year
after he honorably separated fromthe Navy, Ryan ended his
life. Ryan repeatedly said, sonething is wong with ny

head, nobody is listening, they keep telling nme I’ mcrazy.
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This was reinforced by the endl ess stream of
nmedi cati ons prescri bed by both defense health and VA
clinicians to address his behavioral synptons, not the root
cause of his challenges. Everything defaulted to
psychiatric and nental health illness, with very little
mention of TBI, despite his operational profile and
repeat ed exposures to bl ast overpressures from our weapons
systens and eneny | EDs.

Over the course of two years between defense health
and the VA, he was prescribed over 40 different
medi cati ons, everything from potions, |otions, and creans
to high end psychotropic and nood stabilizing drugs. He
never received a clinical diagnosis. He was a wal ki ng
experi ment.

One night prior to his death, he said that he wasn’'t
going to live very long, that he was broken up inside. He
made ne prom se that if anything ever happened to him that
he wanted his body donated for TBI-Breacher’s Syndrone
research. Then he turned to ne and said, you know dad, it
Is going to take guys killing thensel ves before the system
wakes up to the fact that it has a problem

The guys are hurt. Ryan’s brain was donated to a DOD
research effort at Walter Reed National MIlitary Medical
Center. Two nonths later, we |learned that Ryan had a

severe case of undi agnosed m croscopic brain injury
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uniquely related to repeated bl ast exposure. Ryan was
hurt, not crazy.

He was right all along. Unfortunately, our nedical
enterprises could not and still cannot see this |evel of
mcroscopic injury in a living warfighter or veteran. M
son died fromhis injuries suffered both in training for
conbat and conbat operati ons.

He just didn't die right away. These warriors with
I nvi si bl e wounds, they are hurt. They are not broken.
They break when they are cut away fromtheir teammates,
their tribes, and are betrayed by the institutions where
they have given their all. It has been 23 years since
9/11. DOD has spent alnost $3 billion in nmental -- on
nment al heal th, substance abuse, suicide prevention, PTSD
TBI, and other warfighter assistance prograns.

| give thema D plus, C mnus at best, for the |lack of
measur abl e i npact for those who need answers. Those are
the deck plate, dirt level warfighters we prom sed to take
care of and not |eave behind.

Bl ast exposure is a key threat to warrior brain health
and potentially represents a significant national security
threat to our force, readiness, and resiliency. However,
what ever solutions we cone up with, it can't inpact our
operational effectiveness or lethality on the battlefield.

W need to do this smarter and by down the risk on the
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front end. Thank you for the opportunity to be the voice

for others |ike Ryan.

Subj ect to your questions.

[ The prepared statenent of M.

TP One
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Senator Warren: Thank you, M. Larkin. | appreciate
your being here and sharing this story. | amsorry for
your loss, and | amsorry for the treatnent your son Ryan
received. | think you said it right, traumatic brain
Injuries are considered "the signature wound" of our wars
in Iraqg and Af ghani st an.

Wil e i nprovi sed expl osive devices, |EDs, nay have
caused sone of these nedical injuries, a mlitary nedical
research study found that for troops with mld traunatic
brain injury, "the nost inportant cause of brain injury was
the |l ong term exposure to expl osive weapons. "

In 2011, the Defense Advanced Research Projects Agency
determ ned that 75 percent of the troops' blast exposure in
Af ghani stan was coming fromtheir own weapons. The effects
of bl ast overpressure are terrible, including nmenory |oss,

I ncreased risk of denentia, and substance abuse probl ens.

But despite the severity of these inpacts on
servi cenenbers' health, when these problens are di agnosed,
bl ast exposure is rarely identified as a potential cause.
Dr. McBirney, you have studied this issue for 15 years now.
Wiy is it so difficult to detect when bl ast overpressure is
causing the types of synptons that we are tal ki ng about
here in our servicenenbers?

Dr. McBirney: That is a great question, Senator

Warren, and a question that so many people within the
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research comrunity are commtted to answering. It really
conmes back to the nature of the injury itself.

We are not |looking at an injury that is caused by one
I sol ated event. The fact that it is caused by repeated
exposure to very low | evel blasts that perhaps m ght happen
t hroughout the course of an entire mlitary career really
conplicates injury recognition.

Add to that the fact that synptons typically don't
mani fest i medi ately, as was nentioned, and it becones
increasingly difficult to link synptons to repeated
exposur e.

Senator Warren: So, yes, | just want to say, | want
to pick up on this, because | think this is a really
| nportant point about the challenge in trying to diagnose
because of the very nature of what the injury | ooks |iKke.
It is not a single nonent in tinme where this happens. And
so, | just want to pick up and let's see if we can take
this forward.

We need to know how often, | take it from your
testinmony -- we need to know how often a servi cenenber has
been exposed to bl ast overpressure, to give nedical
personnel the information that they need to identify and
treat the underlying cause of their synptons. Now, so far,
the DOD only has bl ast exposure data for a total of 500

servi cenenbers.
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W are missing data, obviously, for a whole |ot nore.
Tracking this information through bl ast exposure and
traumatic brain injury logs for all servicenenbers would be
a good start, but we also need to pay special attention to
servi cenenbers that are at especially high risk for blast
exposure.

Sone mlitary occupational specialties, MJSs, such as
training instructors, are significantly nore likely to be
exposed to blast during training or operations. The Marine
Corps found that the artillery community is al so at
particularly high risk and that high rates of exposure
could lead them "to suffering injuries faster than conbat
repl acenents can be trained to replace them"

So, Dr. McBirney, | wanted to give you another chance
inthisis w are trying to push this forward, does DCD
currently have the strategies it needs to nmitigate the
ri sks fromblast overpressure that are specific to each of
the mlitary occupational specialties that are nost likely
to be exposed?

Dr. McBirney: | can't say | amaware of any of those
strategies. And in addition to that, a lot of the folks
with whom | interact on a very regular basis with boots on
the ground in these communities that are at risk of
significant exposure are additionally unaware of such

strategies.
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Senator Warren: Ckay. So, anything nore do you want
to say about what DOD should be doing in this space? |
want to make sure | have given you a chance here.

Dr. McBirney: No. Thank you, Senator. | think
really M. Larkin and | were discussing prior to this. |
think if my -- if | could choose the key takeaway for
today, it would be to not let perfection interfere with
progress. | think everyone here is looking for the right
solution. And what we really want to be sure of is that we

don't wait too long to inplenment what we think is a perfect

sol uti on.
There is a lot of research that still needs to be
done. Coming fromthe research community, | am always a

supporter of nore research. That being said, we can al so
be | ooking to inplenment solutions, study said sol utions,
while they are being inplenented at the sane tine.

Senator Warren: So, let's focus on that for just a
second, just a little bit nore, about the idea of
collecting the data as we go along, so at least it is a
first step in getting the information that we need.

| understand this is a gap that DOD needs to fill, and
| understand that it is nore challenging to limt
servi cenenber bl ast exposure during conbat, but there is no
excuse for DOD to continue to expose servicenenbers to

unnecessary |l evels of blast overpressure during training.
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This is obviously an area where we coul d make change, and
it is clear that there is a ot we need to do to protect
our servicenenbers from bl ast exposure.

But DOD, it goes to your point Dr. MBirney, DOD
constantly says we need nore research, we need nore
research. And | ama data nerd. | always want nore
research, but | amvery concerned about the idea that we
are going to put off treatnent.

So, let nme put the question nore specifically to you,
and that is, do you think we know enough now about the
ri sks of blast overpressure to servicenenbers' health to
start taking action now?

Dr. McBirney: |In short, absolutely. Yes.

Senator Warren: Al right. So, we do know enough.
So, there are nunber of steps DOD could take to hel p us get
nore data so that we can understand this over tine, but
nore inportantly, a nunber of steps they could take right
now in terns of treatnent.

And | have tal ked | ong enough so | will come back to
you later on this, Dr. Zafonte and M. Larkin. Senator
Scot t.

Senator Scott: Yes. Wll, first, M. Larkin, | can't
I mgi ne -- having kids and grandkids, | can't inagine |ose
one. So, thank you for your service, your son service and

just hope as a result, you know, sonething good happens out
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of it. Somebody -- it prevents sonething else from
happeni ng.
Dr. Zafonte, can you explain what the -- the bl ast,

what does it do to the brain like this? Like let's say,

you know, | go shoot a shotgun or doing this stuff, what
does it do -- each one of them how does it inpact ny
brai n?

Dr. Zafonte: Well, | think, to ny coll eagues' good

point, perfection is the eneny of the good. And you can
criticize all of the nodels, but we know that these sub-
concussive injuries do a nunber of different things.

They probably disproportionately inpact areas of the
brain at gray matter, white nmatter interfaces. They
probably have a vascular effect. WMre likely long term
there is possibly a premature aging effect to the brain
itself with nultiple repetitive bl ast exposures or
certainly with traumatic brain injury.

So, lifelong exposure, getting that quantification
that Senator Warren tal ked about is critically inportant
because we need to know one thing. W need to know in who,
how rmuch, what were they doing, and then what was the
actual phenotype or what actually happened to the synptons
of the person, and track that very carefully.

Senator Scott: So, right now, you can get a gl ucose

nmonitor and put all your data in there, and pretty fast you
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can get a correlation, right? So have you had any
opportunity to take -- because we know, if you joined the
service, we know what blast you are going to have in boot
canp if you are enlisting -- you know, enlisted. And so,
I's there anybody that is doing anything to just say that
when you just put all this data on sonething and then just
| ook at the nodel over a period of tine?

Dr. Zafonte: | think there are a nunber of groups,

I ncl udi ng our own, | ooking at bl ood based bi omarkers for
peopl e, neuroimaging. And all of those are critical as we
under st and t he exposure and the di agnosi s.

But we al so want to know how t hose things and specific
| i fel ong exposures inpact the synptons of the person.
Because there is not a 1 to 1 relationship. There's a
relative rel ationship.

Senator Scott: So, if you had -- if every service
menber, if you had the data of -- you know, just start
today. Just anybody new that joins boot canp and starts
going through infantry training. And you know, if you just
have the data and you had that in front of you, then over
time you could do predictive analysis of, you know, where
the problens are, right?

Dr. Zafonte: Right. And | think that -- but to the
poi nt that was just raised, | think there are action steps

now and that we have -- we are conpelled very nuch so to
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make this a living |l earning environnment and continue to
coll ect data and perhaps change policy, change prograns,
change how we treat people as we understand nore over tine.

Senator Scott: So, you don't have enough information
today exactly what happens as all these blasts happen.

What you have is, you know, you see the result. You see
over a period of time that this is what happens. That is
what you have so far, right?

Dr. Zafonte: | think that is right. | think,
Senator, what we have, and thank you for the excellent
guestion, is a series of smaller studies that show changes
I n your imaging, changes in bl ood based bi onarkers,
representative of injury of the brain. But howit is going
to behave in a large popul ati on of people is one thing.

How it is going to behave in Bobby or Sue is a very
di fferent thing.

Senator Scott: Right. Gkay. And how -- so, Dr.
McBi rney, how hard it would be to just put up a progranf
It wouldn't be that hard, would it?

Dr. McBirney: That is a great question.
Unfortunately, one that | find nyself unqualified to
answer .

Senator Scott: But we do it in a whole bunch of other
stuff. We do it like with glucose nonitors, right. And if

you gave servicenmenbers just -- you know, just say, here
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-- they all have cell phones, right? You just had an app
that said, okay, so every tine you have exposure okay, you
put this in. You put in exactly what you did and what you
shot .

And sone people are not going to do it well, just |ike
no one follows their health -- you know, they didn't take
their nedicine. But that wouldn't be that hard to do,
right? | mean, we have all this stuff fromsugar |evels.

Wiy don't we do -- | nean, why don't we -- why
woul dn't that be the sinplest thing to start doing and then
you could start seeing that, like -- if you could -- if you
had all that data, you could pretty quickly do a predictive
anal ysis of even short term problens. Not, you know, it
take a long tine to say what is ny 20 year problem right.

Dr. Zafonte: Yes, | think follow ng people over
decade will be valuable. | think we will see certain
mar kers and certain things change early on, but we have to
remenber that it is not an unconplicated story.

Even the bl ood based bi omarkers or other entities such
as imaging have a lot of variation within. You know, the
brain, | think nmy coll eagues woul d support nme, is an
i ncredi ble structure, but it is also a bit of a black box
still within science, and understandi ng how different
net wor ks rel ati onshi ps, how t hese nodes connect, and an

Injury in one space affects an injury another, that is a
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chal | enge.

Senator Scott: But you would actually know the
result. | nean, you even though you don't know exactly
why, you could over tinme predict what is going to happen.

Dr. Zafonte: |If you are |ooking for synptonati c,
senator, prediction | think wwth a |arge enough data set,
you certainly could draw sone strong rel ati onshi ps.

Senator Scott: Right. And then very quickly cone
back and say, okay, we know this. W know that if you have
this nmuch, you know -- the, you know, the odds are |ike you
can go get a blood test for cancer now and it is very
predi ctive of whether you are going to end up wth cancer.
Is it perfect? No. | nmean it depends on the cancer. So,
It seens like this would be pretty easy to do and it
shoul dn't be that hard.

Dr. Zafonte: So, Senator, | would agree with you, but
| would bring up the issue that we are all individual and
different people, and these types of injuries affect
individuals in a different way.

So, a series of years’ worth of exposure is affected
by who you were beforehand, the kinds of exposures, and
then the treatnent you had afterwards. And that produces
this result, and the fact that it is not so easy to put in
a box.

Senator Scott: Right. GCkay. Senator Hi rono.

Scheduling@TP.One 800.FOR.DEPO

T P O ne WwWw.TP.One (800.367.3376)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

[ Techni cal probl ens. ]

Senator Hrono: | call nyself for five mnutes
-- [technical problens]. There are a |ot of our
servi cenmenbers who were exposed to | EDs during the tenure
I n Afghani stan and lIrag. So, are you tracking these
servi cenmenbers? Mst of them probably are in veteran
status. Are you tracking themfor exposure to blasts and
what is happening to then? Anybody?

M. Larkin: So, | used to be a senior |leader within
t he Departnment of Defense running the Joint IED Field
Organi zation, JIEDO. And | can tell you that it was a
concern as far back as 2008, 2009, that these bl ast
exposures were creating a unique health risk to our
warriors.

W had gotten to the point where we had up arnored and
created new arnored vehicles that were surviving the blast,
but what got in that vehicle and what came out of that
vehicle were two different states, and it alerted us to the
fact that there were things -- that blast effect was having
an effect on the human body that needed to be studied and
resear ched.

So, as far as you know, having a handle on -- unless
there was a catastrophic injury and usually one that was
visible, at the tine, if they -- a lot of these fol ks cane

out of these vehicles, and they | ooked fairly nornal.
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Senat or Hirono: Yes.

M. Larkin: And it wasn't until time evolved that we
started to see the behavioral changes, cognitive
dysfunction, and so forth. | have no know edge of whet her
anybody attenpted to formally collect on that data and do
anything with it.

Senator Hrono: | think that is an inportant kind of
follow up as we try to understand what the inpact of these
bl asts are long term Also, | would think that -- | nean,
it is bad enough that there is traumatic brain injury that
needs to be followed up on, but I would think that a | ot of
them may devel op conditions such as ringing in the ears.
Yes, so, Dr. Zafonte.

M. Larkin: Thank you very much, Senator, for the
excellent point. | think we have | ong term sequel ae for
peopl e such as tinnitus or ringing in the ear, chronic
headaches.

Senator Hi rono: Yes.

Dr. Zafonte: Pain is a big driver that drives not
only a headache or one's imedi ate perception, but it also
I nvades behavior. People who are in pain don't behave the
same way, and they don't cognitively performthe sane way.

So, what | amsaying is that blast has a nulti-system
effect. O course, the brain is our principal and driving

concern, but it has effects in things that are linked to
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the brain, |linked to the behavior that we need to know nore
about .

Senator Hrono: WlIl, for exanple, tinnitus -- that
doesn't cause pain, but it is severely annoying. It can be
debilitating. And I don't know whether you are -- it

sounds as though you are al so tracking the incidence of
t hese kinds of issues, and it is sonething | amvery
famliar with, and there seens to be no cure for these
condi ti ons.

And so, | amvery interested to know what kind of
br eakt hroughs there are in treatnent -- | know t hat
tinnitus is the disease, and tinnitus is a ringing that's
not related to any problemw th the ears. So, is that
sonething that you all are al so studying, tracking?

M. Larkin: Senator, all | can tell you is that I
have it fromthe use of explosives and weapons.

Senator Hirono: You have it?

M. Larkin: It doesn't go away.

Senator Hirono: | know.

M. Larkin: It is just -- | have to live with it.
Senator Hirono: M too. It is very annoying. And

sonetinmes it is so loud that it interferes with sl eeping.
So that is -- | think that there are a |l ot nore of our
servi cenenbers who have endured or are enduring those

conditions that we have to pay attention to. One nore

38
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guesti on.

A 2023 RAND report noted that there is a critical gap
in effective PPE in that npost nodels represent the average
human male. So is that -- and this is for Dr. MBirney.

It is certainly inportant that we protect -- provide
protective equi pnent to all of our servicenenbers.

So how can we make sure that this kind of protective
equi pnment is also -- is appropriate for wonen. |s that
happeni ng?

Dr. MBirney: And that is a great question, a very
i nportant topic, and it is happening. So those findings
were fromthe |ast state of the science neeting that we had
on bl ast induced injury, and we were happy to | earn that
there is quite a bit of research being done in the
community to nmake sure that the average mal e, and
specifically in many instances the average Caucasi an nal e,
is not the only subject that is being used to test
equi pnent .

Senator Hrono: Yes. That is very inportant. Thank
you. Thank you, Madam Chair.

Senator Warren: Thank you. Senator Ernst.

Senator Ernst: Thank you very nuch, and good
afternoon. And I would like to thank you, Chairwoman, for
the invitation to participate in this subconmttee today.

It is a very inportant discussion that we are having about
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t he i npact on our servicenenbers and their famlies.

And traumatic brain injuries can arise not only from
t he conbat depl oynents, but also fromthose routine
training exercises that our nen and wonen go through every
single day. Even when they are adhering to safety
standards and established safety guidelines, the act of
firing heavy weapons, just as you stated, M. Larkin, can
create those long termeffects.

O her types of training sessions in preparation for
conbat depl oynents, many of these things can potentially
| ead to cognitive inpairnments affecting our function. And,
M. Larkin, | understand that you shared the story about
your son, Ryan.

And | want to thank you so nuch for your service as a
Navy SEAL and your son's service as a Navy SEAL. It was
t hrough M. Larkin, through Frank sharing his son's story
with nme many years ago that | finally understood the need
to be involved with traumatic brain injuries.

So, thank you so nmuch for sharing what is a very
difficult story to tell, but one that is incredibly
i nportant for every young man and wonan that puts on the
uni formof our nation. So, thank you for that. And M.
Larkin, did you share with the subcomnmttee then how it was
di scovered that your son Ryan had traumatic brain injury?

M. Larkin: Thank you for the question, Senator, and
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t hank you for your comments. Ryan had expressed his desire
that if anything ever happened to him he wanted his body
and his brain donated for traumatic brain injury breacher
syndrone research.

That subsequently was done, and his brain was donated
to an activity at Bethesda, Walter Reed that postnortem
anal ysis reveal ed that he had an undi agnosed m croscopic
| evel of brain injury that was uniquely aligned with bl ast
exposure. They only see this pattern of injury wth bl ast
exposure.

And if we had not gotten that finding, the narrative
that the Navy had built around Ryan and his struggle, and
hi s subsequent passing woul d have continued on -- would
continue to have damaged his reputation. But this finding
was i ndi sputable that he was injured. He was not, in his
terms, crazy.

Senator Ernst: Exactly, M. Larkin. And | just want
everyone to understand that so many of these injuries go
undet ected t hrough CAT scans, through MRI's, PET scans.

And as a follow up to that then, and | amvery
grateful that Ryan had chosen to do that because you would
not have known about those injuries otherw se, but then for
you, and Dr. Zafonte -- is that right?

| want to nake sure | get it correct, Dr. Zafonte, is

t he aut omat ed neuropsychol ogi cal assessnent netrics, the

41
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ANAM test that is used by the DOD, an accurate nethod of
detecting those changes in cognition that can lead to a TBI
di agnosi s?

Dr. Zafonte: Senator, thank you for the excell ent
guestion. | think we are searching for a gold standard. A
nunber of these neasures, including the ANAM have
significant flaws in them

Everything fromthe way they are adm nistered, to
chal l enges on their consistency and internal behavior
wi thin an individual and external to other individuals.

So, while it is an interesting screening tool, it is far
from perfect.

Senator Ernst: Yes. And that is why | hope we
continue to work towards alternatives or ways that we find
that gold standard. That is sonething that this
subcomm ttee is working on. You have spoken a little bit
about wearabl e devices as well that m ght be able to
di agnose a TBI or bl ast exposure.

Al'l of these things require research, devel opnent,
recommendations. Are you confident that we can get to a

poi nt where you are able to nake recomendati ons to

Congress, to DOD, that will provide us a path forward in
protecting these nen and wonen. Any thoughts -- yes, Dr.
Zaf ont e.

Dr. Zafonte: Thank you, Senator, for your excellent
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guestion. | would say, and | think my good col | eague said
this before, perfection is the eneny of the good. There
are things we know to do now, and as we |l earn nore, we
shoul d do better.

And | think if we act and think our responsibilities
to make this a dynamc, |earning, positive environnent for
our servicenenbers, we can do things now while eval uating
data and really nmaki ng positive change in the future.

I think we are going to learn that there is a |ot nore
of that mcroscopic injury than we had ever believed, and
then in certain people, that is going to have sone
significant sequel ae over tine.

Senator Ernst: Thank you, Dr. Zafonte. And | believe
you are absolutely correct. | think there are a lot nore
servi cenenbers out there that have sustained various mcro
tears or injuries to their brain. And |I was rem nded of
this quote not too long ago. And it's an old one, so
forgive nme, but if the human brain were so sinple, we could
understand it, we would be so sinple we couldn't.

And just let that sink in, because I think we are
al ways going to be striving to find the answer that we need
when it cones to traumatic brain injury. W may never
reach that 100 percent solution just because of the
dynam cs of this incredible organ, but it doesn't nean we

should just let it go. There are absolute, disruptions to
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famlies, just as we have heard from M. Larkin.

And it is incredibly inportant that we pursue not only
ways to prevent traumatic brain injury, but that we al so
find ways if it does occur and we won't be able to prevent
it in 100 percent of cases, but if it is to occur, we need
to find ways to treat it and mtigate the inpact to our
famlies.

So, thank you again, Chairwoman. | really appreciate
the opportunity to be here today.

Senator Warren: So, | just want to say a very speci al
thank you to you. Senator Ernst, Senator Ernst is not on
this subcomm ttee.

And, like many in the Senate, she has an absolutely
packed schedul e, but she has been engaged for years now on
the issues around traumatic brain injury and working toward
changes in the law, both for the docunentation that w |
| ead us to better diagnoses and also for the resources to
begin treatnent now for those who need it.

And she wanted to be here with us today. And I
appreciate your com ng and doing this. Thank you. Thank
you, Senator Kai ne.

Senator Kaine: Thank you, Chair Warren, and to the
subconm ttee for having this hearing. It is really
inmportant. And | amjust going to ask the sanme question of

both panels. So, | just have one question and | would | ove
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to get your take, and I will ask the same question to the
second panel .

W are not the only country that enploys weapons that
can have these effects on servicenenbers' brain health.
So, what have we | earned or what can we learn fromthe
experi ence of other nations and their mlitaries, either
about strategies to prevent or strategies to treat?

M. Larkin: Senator, again, in m role as a senior
| eader of the Joint |ED Defeat Organi zation at DOD, back
during the height of Iraqg and Afghanistan, this was not a
U S. only problem

You know, we were very much in the trenches wth our
NATO al lies, Five Eyes partners, who were all experiencing
the sane chall enges with maneuvering on the battlefield
because the | ED had paral yzed our novenent and the | ED was
t he weapon systemthe eneny used against us that literally
brought hone all the casualties and fatalities of those two
conflicts and Africa.

And, you know, if we don't bridge comrunications with
t hose countries as we try to solve this problem we are
mssing a big part of it. They have a great data. They
are as concerned about what we are tal king about as we are.

I think that really we need unsolicited -- we need a
gyro like task force to bring together the Governnent,

| ndustry, academ a, and our foreign partners for a unity of
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effort to match the data, the intellectual capability, and
our technology to solve this.

We can solve it. It is just that we have different ad
hoc efforts going on right now. They are not coordi nated.
We are handi capped by a | ack of data sharing. And like |
said, we got to get everybody on -- in the sane --

Senator Kaine: And even within our own famly. |
know t his panel too has DOD, but not VA. | nean, | am!|
know in the R chnmond, VA, this is a very high priority.

So, sharing within our famly certainly, but wth our
allies who have the sane experience is really inportant.
Dr. McBirney or Dr. Zafonte, do you want to add to that at
al1?

Dr. McBirney: Sure. No, thank you for the question,
Senator, and it is an excellent one. One consideration
that | know sone of our allies are considering at this
time, and it was published in a report in 2018 by the
Center for a New American Security, is review ng and
updating firing limts for a |ot of these weapon systens.

Those firing limts haven't necessarily been revisited
in sone tine. And so, inny witten testinony, there is a
direct quotation fromthat CNS report in 2018 that details
exactly what information to revisit in these weapon systens
manual s, and perhaps consider updating to really get at

mtigati ng exposure that our servicenenbers experience in
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training in particular.

Senator Kaine: Dr. Zafonte.

Dr. Zafonte: Senator, thank you for the great
guestion, and | agree with the coments of ny esteened
col l eagues. | would add just one other thing, you are
conpletely right. There is power in nunbers. There is
power in togetherness. There is power in the opportunity
to discover and serve our allies throughout the world.

And so, | would advocate for conmpn data el enents,
common data sets that go across our allies as we think
about these kinds of exposures and the kind of long term
sequel ae, both i medi ate, what does sonebody feel now, and
t hen what do they experience years |ater. Those kinds of
t hi ngs woul d be incredibly inportant and doable in many
ot her heal th systens.

Senator Kaine: Thank you very nmuch. | yield back.

Senator Warren: Thank you. Very inportant. Senator
Sul i van.

Senator Sullivan: Thank you, Madam Chair. And thank
you and Senator Scott for holding this hearing. | think it
is areally inportant one, and | want to thank the
wi tnesses for their attention to these really inportant
I ssues for our mlitary.

So, | got here a little bit late, so if this has

al ready been discussed, bear with nme, but I want to dig

Scheduling@TP.One 800.FOR.DEPO

T P O ne WwWw.TP.One (800.367.3376)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

48

into this New York Times article from Novenber of 2023
entitled, A Secret Strange -- Secret War, Strange New
Wunds, and Silence fromthe Pentagon. And this was about
the Marines in Syria deployed in Syria in 2016 and 2017.

And, they returned and really struggled with PTSD
I ssues and health issues, and it wasn't fromdirect conbat.
| nmean, they were in conbat, but it was primarily from
there, it appears, really significant anmount of firing
how t zer rounds.

And kind of to Senator Kaine's point, we have had
mlitary nenbers in different wars, Vietnam Korea, WNI,
of course, fire thousands and t housands of how tzer rounds.
But so, we have seen this before, but these Marines seemto
really have struggled. Have you -- either of you read this
report or this story? Ckay.

And then, Senators Warren, and Ernst, and Tillis on
January 18th, letter to Secretary Austin asked hima | ot of
specific questions relating to this and other issues that
relate to TBI. But this is a kind of a different TBI.

So, sonetinmes | worry, you know, | just retired from
the Marine Corps nyself, and | |love the Marine Corps. But,
you know, like all big organizations, they can be
bureaucratic, and I am not sure these Marines are treated
very well. And | am wondering, fromyour experience, mybe

we wll start wwth you, Dr. Zafonte, what is your
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assessnent of that report? Was well done reporting, in ny
view, fromthe New York Ti nes.

And what do you think the next steps should be?
Qoviously, we will ask the Government w tnesses in the next
panel on this topic but would just like to get your
assessnent fromthis particular episode. A lot of ny
constituents in Al aska wote -- read this article and were
quite disturbed by it.

We don't even have a big Marine Corps presence in ny
State, but big Arny and Air Force presence. So, can -- |
would like all of you to just comment on what your thoughts
were and then what we can do - you know, if the Marines
haven't seen this, you can see how they could overlook it,
but we -- | think this needs a nuch deeper dive than the
mlitary has given it.

And to the chairman's credit and sone other senators
are already pressing Secretary Austin on it. So, what are
your thoughts on it?

Dr. Zafonte: Senator, thank you for the excell ent
poi nt and question. Fromny perspective, | think that the
pi ece brought up a series of issues. It really took the
cover off of sonme things and nade them nore public in sone
ways.

And it tal ked about many of the |ong term sequel ae,

near termand long term that are being seen clinically in
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this popul ati on of people. Now, these are extrene

I ndi vidual s, many of them They are the 1 percent of the 1
percent. They are the fittest, the swiftest, and yet they
are seeing clinically apparent problens. There are also,

I n many ways, the nost resilient. They are selected many
tinmes.

So that raises for ne sone real concerns. |t nmay be
related to the density of the exposure. It may be rel ated
to the lifelong exposure. And it may be related to a
gl obal elenments of the life in that kind of stress for a
significant period of tine.

So, | think we need to learn a |ot nore about the |ong
termissues here and the short termones. And | think part
of the way we do that is better quantifying the exposure
and the person over tine.

Senator Sullivan: Geat. Doctor MBirney, do you
have a view on this?

Dr. McBirney: Absolutely. No, and thank you for

raising this. | thought that New York Tines article was
very well witten and well investigated and reported. |
t hi nk --

Senator Sullivan: And by the way, just for the
record, | don't believe everything at the New York Tines
wites.

[ Laughter. ]
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Dr. McBirney: Certainly.

Senator Sullivan: And so, Senator Warren mght -- no,
| amjust kidding. But so, | amsure the Marines had sone
points in there that probably weren't reported, or I am not
saying it was a perfect piece, but it raised an inportant
I ssue. And these young nen, to Dr. Zafonte's point, these
are, ny view, the best of what we have in Anerica. And we
certainly, you know, we need to take care of them

Dr. McBirney: Absolutely, agreed. | think the one of
the main takeaways for nme when | read that article was the
fact that there is a culture that is pervasive across the
DOD, unfortunately, that really contributes to this
underreporting that we see of injuries. And | think the
way that these nen were treated is indicative of this
culture and the fear that a | ot of servicenenbers have when
It cones to reporting injuries.

There have been many studi es done on the
underreporting of traumatic brain injury. There are a
vari ety of reasons that servicenenbers don't report
injuries. But fear of negative repercussions on their
mlitary career is certainly a huge one. So, | think when
| read that New York Tines article in the series of
articles, that is really what canme to ny mnd, is a culture
t hat needs changing if we hope to inprove this.

Senator Sullivan: Yes. And, M. Larkin, real quick.
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Sorry, Madam Chair. You know, there -- and | don't know if
you have a view on this, but we have had many wars with
many thousands and thousands of artillery rounds fired. |
had an 81 mllinmeter nortar platoon for two years on active
duty, ny Marines.

We fired, you know, all kinds of 81 mllineter nortar.
That is not as big as these howitzers, but it is a big
nortar, and, you know, you feel it when you are firing
t hose, and your ears hurt when you don't have your ear
protection on because it is so |oud.

But what is your sense on how we need to | ook at this,
that article, but conpare it to other wars where we have
shot thousands and thousands and thousands of rounds.

M. Larkin: So, you know, if | amgoing to put ny
noney, it is going to be on the preventative end as nuch as
we can to by down these injuries. But | conpletely agree
with Dr. McBirney, the issue here is about trust.

You know, you are not going to get in reporting unless
there is trust that is built between that operator or that
warrior and the system W have collected blast data on
-- in avariety of different efforts --

Senator Sullivan: On artillery too?

M. Larkin: Just in, you know, a variety of different
settings where bl ast gauges and so forth have been worn by

our warriors. W have no idea where that data has gone.

Scheduling@TP.One 800.FOR.DEPO

T P O ne WwWw.TP.One (800.367.3376)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53

So again, it never cones back to the warfighter like a
dosi meter would for radiation.

So, they say, well, you know, we wear these things,
but we don't hear anything back. One of the things, and it
m ght be a novel idea | offer, is, you know, when we
procure and acquire weapons systens and mnunitions, why
don't we ask those manufacturers to provide us with bl ast
overpressure data according to strict criteria that they
all have to follow, that ultimately will allow us to craft
training protocols and potentially surveillance prograns
for the nore high risk occupation.

But again, we have been calling this by a different
nanme comng off the battlefield since WN, and it all has
rested in psychiatric nental health diagnosis, and we are
now starting to realize this is a biological injury caused
by bl ast overpressure.

Senator Sullivan: Thank you. Thank you, Madam Chair.

Senat or Warren: Thank you. | have another round of
guestions that | want to do. | know Senator Scott does.
| f anyone el se does, we are glad to do it. But | want to
pi ck up on what M. Larkin was just tal king about, and that
Is trust. That servicenenbers who have been affected by
bl ast overpressure aren't getting the help they need.

And the question is, why not? And | wll go back to

The New York Tinmes article because it does give us sone on
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Marine Corps officer who is leading an artillery unit was
quoted in this story saying that he was experienci ng severe
headaches and smal| seizures but, "was worried that his

i njuries would not be acknow edged because there was no
docunentation that he was exposed to anything serious.”

Now, we have tal ked sone about the inportance of
record keeping and how t hat coul d fundanental | y change what
happens in this area, but | want to tal k about where we are
ri ght now and the consequences of the failure to diagnose
early and what that means. M. Larkin, you are the one who
has focused on this nore than anyone.

I think you said in your witten testinony that you
estimate that about 80 percent of your son's exposure
occurred during training. |Is that right? That is what |
under st ood.

M. Larkin: Yes, Senator. And if you talk to other
veterans that have trained for conbat, been in conbat, they
will pretty much confirmthat the majority of their
exposures is in the training environnment, an environnent
t hat we can control.

Senator Warren: So, if | can ask you, we know about
what happened to Ryan because he donated his brain
postnortem and they were able to do an analysis. But can

you speak to what happened when Ryan was still alive, and
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whet her you and your fam |y got the appropriate support
that Ryan needed, as he clearly denonstrated that he was in
I ncreasi ng troubl e?

M. Larkin: So, one thing |I didn't share about Ryan
Is that after he passed, what we found on his conputer were
-- he downl oaded nunerous studies on bl ast exposure and TBI
and al so was researching the nedications that he got. So,
he was | ocked on this. | didn't |ike what he did.
didn't support what he did. But | have grown to understand
why he did it. It was for his teammates. He was going to
prove that sonmething was wong. Now, when he went to get
hel p, he did it nore for his teammates than hinsel f.

But again, you know, we didn't know what we didn't
know. | think a lot of people were trying to do their best
for him the best that they could, but maybe all the wong
way. And because we | acked the science, we |acked the
knowl edge. TBI was not nentioned -- | nean, very little.

It was not taken seriously because they couldn't see it.

W still can't see this level of injury in a living
operator or living warfighter, which is -- again within the
nmedi cal enterprise, if you don't have a bl ood narker that
al erts you, you know, just |like a, you know, heart attack,
we | ook at heart, you know, enzynes and so forth, that
alert us that, hey, there is nuscle damage and we see an

EKG that tells us that, you know, things are going w ong.

Scheduling@TP.One 800.FOR.DEPO

T P O ne WwWw.TP.One (800.367.3376)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

56

But then when the heart -- we don't have that right
now, and it handicaps our ability to triage these fol ks
early on in the evolution, to your point. And the
opportunity here, and I don't know if ny coll eagues woul d
agree with ne, but the opportunity that we have here is to
get it at this early, not wait till it gets to a
catastrophic, you know, point, you know, this disease
process, the injury process where things have gone too far.

Senator Warren: So let ne just pick up on this. |
understand that this is hard to diagnose and that it is
-- we collect data that will be one way to make it easier
to diagnose. | understand we would like to start as early
in the process as we can. But there is another feature of
this that we have sone control over right now, that when
sonmeone has any concern, who is the advocate to make sure
they get the help they need?

My sense of this is it is just a patchwork. You go
here, you get sent there, then you end up sonepl ace el se,
and the patient is put in the position of having to
advocate for a diagnosis, that it is not the patient's
responsibility or expertise to have to nmake. | amgratefu
that Ryan did what he did in order to help his teammutes.
But ultimately, we have a bigger responsibility here.

So, | just want to know if you can speak just a little

bit to the notion that starting now, before we have perfect
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i nformation, that we need a single way for people to go
into this system to be able to raise a hand, say, | have
problens |like the Marine that is quoted in The New York
Tinmes piece. | have problens and know there will be one
person there who w |l advocate and at | east get themto the
best possible treatnent that we can. Can you speak to
that, M. Larkin?

M. Larkin: Yes. And | think the nunber one word
that | would pick out is listen. The system needs to
listen to these fol ks as they step forward.

You know, and we need to understand this is a
| eadershi p problem and we need to educate |eadership as to
what is going on here so that they can properly usher these
fol ks down the right paths, so that we can stop their
i njury process and that we can start a | evel of treatnent
that one size fits one, not one size fits all, you know,
which is precision nedicine. And | think as the science
devel ops, as our nedical capabilities devel op, we are going
to get better and better at doing that.

But agai n, Ryan becane di senfranchi sed. He becane,
you know, adversarial because the systemturned on him a
system that he depended on, a system | depended on. This
was ny community, too. And so, this is why | amhere
today. And | realize this isn't in a perfect world, but

you know, the ultinmate grader of what we do or not do are
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the veterans, the warfighters, and their famlies. Are we
doing the right thing for thenf

Senator Warren: Yes. Yes. | very nuch appreciate
that and appreci ate your conments here. And if | can, |
want to go to the treatnent part of this. Dr. Zafonte, you
wor k at Hone Base, and Hone Base tries to be the one place
that brings people in and gives a response.

That is on the side of our servicenenber, not hostile
to our servicenenber. You are on the front lines. You see
people with TBI every day. Can you talk just a little bit
about how Honme Base has organi zed itself, and what you are
seei ng, and what kind of needs you have?

Dr. Zafonte: Well, Senator, thank you for the
excel l ent question. And, you know, | think we see
ourselves as a partner with DOD, and that we are auxiliary
in an inportant and differential way.

That we take a | ook at the whole person. And what we
try to understand is that, you know, | think M. Larkin
captured it brilliantly, sonebody is not just a
psychol ogical illness, but we bring nultiple specialists to
bear on this person for a very intense eval uation that
m ght take, as | said, nonths or years in a standard
environnent, and try to energe themin a team based
behavi or where we |isten to the patients and we develop a

programmatic plan to treat.
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If we can't treat the mcroscopic injury right away,
let's treat their synptons and get themrelatively well.

Senator Warren: | amso proud of the work that Hone
Base does, and | really want to underscore the inportance
-- there is help. There are things we can do. And | take
it, if I can just have you underscore it again, Dr.
Zafonte, you actually return people to active duty mlitary
service. Can you say just a little nore about that?

Dr. Zafonte: | am happy to. Thank you, Senator.
t hi nk one of the nost extraordinary things, especially for
our special operators, is the very high degree of return to
duty, return to the force, return to fighting. Because if

you think about it as a person, that is what they want to

do.

They want to be well and go back to their teanmates
and contribute at a very high level. And indeed, that is
the goal. The goal is being able to give peopl e agency

over their own health again. And that is what we do.

Very high rates of return. Large nunbers of people
still waiting for service, which we hope to provide. And |
think that we see this as a neans of enhanci ng progranmatic
excel l ence and serving as that bridge for md-career, early
career people who really need a bolus of help.

Senator Warren: Early and accurate intervention,

which | think is the point you make as well, M. Larkin and
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Dr McBirney. | appreciate the work you do. Thank you.
Senator Scott.

Senator Scott: Thank you, Chairwoman. Dr. Zafonte,
NFL pl ayers are wearing -- sonme of themare wearing the Q
coll ar.

Dr. Zafonte: Yes, sir.

Senator Scott: Ckay, can you tell nme how it works and
what you think of it?

Dr. Zafonte: Thank you very nuch, Senator, for that
excell ent question. It is an area of debate that is
certainly of interest in the field of traumatic brain
injury. The theory behind the Qcollar is that a
conpression here at the neck, slight conpression, would
result in less force shaking within the brain.

Its role in blast related injury, | believe, unless
Dr. McBirney has nore data, is unclear. |In sport related
injury, it has received prelimnary approval, although the
enthusiasmin many investigators i s nodest.

Senator Scott: GCkay. Al right. Know ng what you
all know now, knowi ng the service is the service -- so if
you had a child or grandchild that was 18 years old, wants
to be a warfighter, enlist in the, whatever, what woul d
your advice be to hin You want to start, Dr. MBirney?

Dr. McBirney: 1Is not enlisting an option? And | nean

that as a serious question. Traumatic brain injury is such
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-- there is such a huge risk of getting this injury. And
as we have heard today, detection of this injury, treatnent
of this injury is not guaranteed.

Il would -- in sitting here, I now have a 14 nonth old
daughter, so this question is very relevant. | would
strongly urge her to reconsider her decision. And
unfortunately, that is a decision that | know many veterans
that | personally know have asked their children to
reconsi der as well.

Senator Scott: M. Larkin.

M. Larkin: So, Ryan is with ne here today in spirit,
and nmuch of what | amsaying is actually himtalking
through ne. He would tell you he | oved being a SEAL and he
woul dn't trade anything. It is just that we got to do it
better.

And | wll say that ny own Naval Special Warfare
community, the SEAL community, Ryan's story has deeply
affected them and they have noved aggressively to try to
make a difference, along with the parent Conmand, USSOCOM
right up to the Commandi ng General. They are |eading the
way, in nmy opinion, within the Departnent of Defense.

And very often, you know, what Special Operations
does, the conventional forces follow So, thanks, Ryan.

Senator Scott: Dr. Zafonte.

Dr. Zafonte: Certainly, | think this is a point of
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great debate. But | guess what | would say, and we see
this in contact sport, we see it in the mlitary. The
first we can do is know what we know to do now, which is
el i m nate unnecessary exposure. Rules changes in sports
have made a big difference.

| believe we can elimnate unnecessary exposure in
this popul ati on of people where there isn't a |lot of return
on investnent, either to their training or for their |ong
termhealth, or for their team nenbers. And that woul d be
an awfully good place to start in enhancing force health.

Senator Scott: Thank all of you. | nean, | don't
think -- if we care about our freedons, we actually don't
have a choice. W don't have a choice. W have to thank
God every day sonebody is willing to put on the uniform
because if we get to a point where people say there is too
much risk, then say goodbye to all of our liberties.

So, | hope we get to the point where, you know, nobody
woul d say you shouldn't go in because of the risk. So,

t hank you.

Senat or Warren: Senator King.

Senator King: Just a closing conment on that
guestion, Senator Scott, you know, thinking about what you
woul d say to your kid. ©One of ny three kids is a Marine
who was an eight year infantry conmander, now a Mari ne

reservi st, and keep thinking about himand how he m ght
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answer that question.

But as | think about the question, let nme just recount
an amazing story that | heard not | ong ago from Doug
Wl der, who is the forner Governor of Virginia, first
African American el ected Governor.

He was drafted into the mlitary in the Korean War.
And the mlitary, |like society at that tinme, was stil
dealing with an awful lot of racial prejudice. He was in a
unit where there were nmany African Anmericans, many
Caucasi ans, and others. And Doug is a guy who is going to
stand up for hinself.

And he had a commandi ng officer that said, | want
everybody here to be treated fairly. And he believed, as
did others in his unit, in the mddle of sone really
difficult battle circunstances -- the African Arericans in
the unit were not being treated well and they all agreed
they were going to talk to their CO and pass that on. And
when they all stood up to do it, they all just said to
Doug, okay, now you do it. And so, he laid out his
concerns about the way they were being treated.

And his commandi ng officer said, you have done what |
asked you to do. Now you all go back to work and |let ne do
what | need to do. And things didn't change for about 3 or
4 weeks, and then all of a sudden one day everything

changed because he did what he was supposed to do. He
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stood up and he said, this isn't right, and we are a unit,
and i f we make sone changes, things can be better.

And so, | would hope that people grappling with the
deci si on, maybe your daughter mght be in this position

17.5 years from now, but people grappling with the decision

will realize things don't just get better, you know, by
t hensel ves. Things don't just change by osnobsis. It takes
people at all levels fromthe, you know, private first

class all the way up to a four star standing up and sayi ng,
we will be better if we make these changes.

And | think an awful |ot of our young people, or
people at all ages, but | think a |lot of our young people
have a | ot of wisdomto offer. And so, | would hope that
they mght still say, yes, | amdoing this, and I am al so
going to be conmtted to speaking up if | see areas where
we can be better. Thank you.

Senator Warren: Thank you, Senator Kaine. And | wll
be calling on you, as we are doing the NDAA, both to
tighten up the rules on reporting and get nore resources
into treatnent. That surely has to cone out of a hearing
i ke this.

So, thank you. Thank you all for being with us today.
And | would like to call up the second panel. Thank you.
Al right, are we ready? Secretary Martinez Lopez, if you

can give us an openi ng statenent, please.
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JO NT STATEMENT OF HON. LESTER MARTI NEZ- LOPEZ,
ASSI STANT SECRETARY OF DEFENSE FOR HEALTH AFFAI RS,
DEPARTMENT OF DEFENSE; KATHY M LEE, DI RECTOR, WARFI GHTER
BRAI' N HEALTH POLI CY, DEPARTMENT OF DEFENSE; AND CAPTAI N
CARLOS D. WLLIAVMS, USN, DI RECTOR, NATI ONAL | NTREPI D CENTER
OF EXCELLENCE

Dr. Martinez Lopez: Chairwoman Warren, Ranking Menber
Scott, distinguished nenbers of the Senate Arnmed Services
commttee, we are pleased to represent the Ofice of the
Secretary of Defense to discuss the Departnent of Defense's
commitnment to address warfighter brain health issues and
initiatives.

We are honored to represent the dedicated mlitary and
civilian nedical professionals and the mlitary health
system provi di ng support to our conbatant commanders and
delivering or arranging health care for our 9.6 mllion
benefici ari es.

W will informthe conmttee about the Departnent's
initiatives to understand the causes and i npact of brain
I njuries and bl ast exposures, support ongoing training of
medi cal professionals, informthe devel opnent of treatnent
protocols, and inprove the cognitive and physi cal
perf ormance of our servicenenbers.

The Departnent of Defense's primary mission is to

defend the nation. Fulfilling this m ssion neans
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warfighters need the ability to make expedi ent and
effective decisions on the battlefield.

Pronoting brain health enables our effectiveness as a
fighting force operationally, and mtigating the inpact of
traumatic brain injury in all its formis a top priority of
DOD as we focus on near and long term health care of our
servi cenenbers.

In support of these priorities, the DOD established a
joint effort between the operational and nedical forces
called the Warfighter Brain Health Initiative. This
initiative was finalized in 2022 to codify a policy and
direction in support of unified efforts across the mlitary
to address TBI and bl ast overpressure.

The Warfighter Brain Health Initiative focuses on
cognitive and physical perfornmance, identification of known
and energing brain threats in mlitary environnents, and
nmet hods to imedi ately detect and treat brain injury. The
VWBHI Initiative is an inportant organi zing function for our
Departnment wide efforts to address brain injury and rel ated
di agnosi s, such as PTSD and sui ci de.

Bet ween 2000 and 2023, 485, 553 servi cenenbers were
di agnosed with TBI. The annual nenbers of TBI grew from
j ust above 10,000 per year in 2000, to a peak of 33,000 per
year in 2011. The DOD responded to this increasing rate of

TBI in conbat during Operation Iragi Freedom and Operation
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Enduri ng Freedom t hrough rapi d expansi on of TBI clinical
care and research to support mlitary forces around the
gl obe.

W recogni ze, however, that nore research and insight
I's needed in both the care and research dinensions to
better understand the risk, howto protect the warfighters,
and how to treat brain injuries nore effectively.

Qur strategic approach to this issue is an iterative
one involving policy to coordinate clinical changes and gab
driven research investnent. Wen policies work, we | ook at
how to refine for broader effectiveness. Wen they do not
wor k as expected, we review why and nodify themto invest
In research to advance alternative sol utions.

Wth that overarching policy mndset, we hope to
di scuss that we see as pivotal actions, research findings
and their inpact on our current approach as inplenented
within the WVBHI. W conmuni cate these insights not because
we believe they are fool proof solution. Rather, enable
collective action through shared know edge.

We know there is still much to |earn about the brain
and not everybody responds in the same way to simlar
exposures or injuries. W seek to integrate solutions for
the future as we provide recomendations to i nform and
af fect change to safety, doctrine, and policy. This

m ssion is nore both personal and professional.
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As providers, researchers, and mlitary |eaders, we
are commtted to mtigating the risk of and inproving the
treatnent for BOP exposures and TBI. W appreciate your

conti nued support of mlitary nmedicine, and for inviting us
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to be here with you today to discuss the inportant issues
surroundi ng the brain health of our warfighters.

W t hank Senator Warren, Senator Scott, and the
menbers of the subcommttee for |eading continued
Congressional attention on blast exposures and brain
injuries, and we | ook forward to your questions.

[ The prepared joint statenent of Dr. Martinez Lopez,

Ms. Lee, and M. WIllians foll ows:]
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Senator Warren: Thank you very nuch. | appreciate
it, Dr. Martinez. So, | appreciate that DOD has begun to
take steps toward mtigating the risks associated with
traumatic brain injury.

Starting this year, new troops will be given regul ar
cognitive assessnents to help nonitor potential inpacts
from bl ast exposure on their brain health. This wll help
nmedi cal providers recognize brain injuries and changes in
cognitive function nore quickly, and it will help
servi cemenbers get the clinical help that they need. | am
glad that DOD is taking this critical step, but it is
I nportant that we do this right.

Captain WIlians, your organization, the National
Intrepid Center of Excellence, works with servicenenbers
with TBI's and ot her invisible wounds of war. As you know,
one of the -- and we have di scussed here repeatedly today,
one of the nobst significant ways that troops are exposed to
bl ast overpressure is through training.

To ensure that we are accurately nonitoring the inpact
of bl ast exposure on servicenenbers' brain health, would it
be hel pful to give a cognitive test before the service
menber begins training and firing weapons?

M. WIlianms: Thanks, Senator, for the question, and
thank you for the opportunity to talk about this inportant

| ssue. Absolutely, yes. Let ne start out by saying yes,
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it is critically inportant.

Baselining is sonething that we utilize in all aspects
of nmedicine for surveillance. W utilize it prior to
treatnment, utilize prior to nodals that we know cause ri sk.
So, we have noved to now -- this year, we hope to nove to,
all nmenbers, once they join the mlitary and before they
start the initial mlitary training, they get cognitive
testing.

They get cognitive testing, because we know that the
hi ghest risk of TBIs in the mlitary are in the training
environnent. And so, it would be val uable, and we wanted
to use the sane precision nedicine we have been using in
the past for other nodalities, that we do with TBI

Senator Warren: Ckay. So, if the baseline assessnent
Is not starting until after training, that is not an
accurate neasure of the service nenber's brain health
changes over tine. W are going to mss the front end of
this. And as we have tal ked about the inportance of
isolating the problemearly is absolutely critical.

So, to make sure that we are able to detect signs of
cognitive decline due to blast exposure, we have got to do
this assessnent before the training starts. Second thing,
we al so need to do regular tests of servicenenbers'
cognitive health after the baseline assessnent. Wile

Speci al Qperations Command will conduct these tests every
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three years, DOD is currently planning to retest troops
only every five years.

Dr. Martinez, you are responsible for assessing the
effects of and i nproving how DOD tracks bl ast pressure
exposure. Wuld annual cognitive testing for
servi cenenbers hel p increase the chance that we detect
changes in cognitive function and detect themearlier when
i ntervention woul d be nore effective?

Dr. Martinez Lopez: M am the -- as the Departnent,
we are looking into this. | think if there is value into
doing it every year, we don't know. So, maybe three years,
maybe five years. There is nore data and nore science that
we need to look into. | amnot |ooking at 10 year
resear ch.

| am | ooking at short termresearch to figure out what
woul d be the best frequency of doing the test. And not
only that, but what kind of other testing we should add to
the battery to assess the condition of the soldiers -- the
servi cenenbers.

Senator VWarren: So, | just want to say | feel a
little bit frustrated here that Special Operations Command
already clearly says five years is not enough. They are at
three. And frankly, until we have better data, | don't
know why we woul dn't be saying, let's do an annual test and

see what we can detect.
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And if the data show us that three years is often
enough interval to be able to detect changes, that is fine.
But it seens to ne, given what el se we know, and given how
catastrophic the inplications of untreated TBI can be, that
we ought to be erring on the side at |east of collecting
these data annually. So, | really want to push on this,
waiting five years to test is just not often enough.

Anot her way that DOD needs to show that it is serious
about protecting servicenenbers from bl ast overpressure is
by establishing effective weapon use safety limts. W had
sonme conversation about this earlier. 1In 2022, DCD
directed the services to establish a maxi nrum al | owabl e
nunber of rounds for servicenenbers to fire to mtigate
bl ast overpressure injury risk.

Now good start, but | see two problens with this.
First, the limts don't include brain injury risk. Bl ast
pressure experts have rai sed concerns that this means that
our current safety thresholds are built on things |ike
whether or not it is likely to cause your eardrumto burst.
They are very ol d guidelines, and they are not about
traumatic brain injury.

Ms. Lee, you are in charge of overseeing DOD s
warfighter brain health policy. Wy is it inportant that
DOD establish a maxi num al | owabl e nunber of rounds for

servicenenbers to fire that takes into account brain injury
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as well as injury just to the ears?

Ms. Lee: Senator Warren, thank you so nuch for the
question, and thanks for having us here today to be able to
tal k about warfighter brain health, blast overpressure, and
traumatic brain injury.

This is an excellent question. W absolutely -- it is
| nperative that we have all owabl e nunber of rounds for all
t he weapon systens that are commonly used so that we can
avoi d unnecessary bl ast exposure in our servicenenbers. W
believe that this also gives us an opportunity to be able
to ensure the usage is correct, the position, crew
position, proximty, and all those pieces can cone
t oget her.

Qur policies are noving in that direction to be able
to look at the brain. As you nentioned, historically, it
has been through ear and |ung. However, we are | ooking at
what the brain effects are, and we will follow suit with
our policies as such.

Senator Warren: So again, | want to say | feel a
little bit of frustration here. | appreciate that you are
wor ki ng on establishing these |imts, but we are going to
get this off the ground now.

We know enough to start noving in the right direction.
My office has heard stories of servicenenbers having to

take their own initiative in setting [imtations for their
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troops. W have got training instructors who just say, |
have deci ded that is enough, and that is not enough to get
this job done.

So again, | urge you better to nake your best estimte
and get started on forcing these weapons nmanufacturers to
start collecting these data so that they will be able to
give us limts on how they can be used.

One nore concern here. It is how we neasure these
weapons use safety limts. DODs own studies found that it
took 70 to 96 hours to resol ve servicenenbers cognitive
deficits after firing heavy weapons. So that is about how
long it appears before people are back to their original
steady state. But DOD guidelines say they are only going
to test for the first 24 hours.

Ms. Lee, could servicenenbers benefit from
establ i shi ng weapons use safety limts for |onger periods
of tinme, like 72 hours?

Ms. Lee: Yes, ma'am W are |ooking to expand that
timefrane so that we allow for those differences that are
comng up with blast overpressure. So that is again where
our policies, the direction that our policies are headed so
that we can cover that tine period. W are firnmy
commtted to early detection, provides the opportunity to
treat, and that nmaxi m zes our outcone.

Senator Warren: Well, | hope you do this soon. The
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Depart ment of Defense's |Inspector General has raised
concerns that mlitary health system provi ders are not
consistently providing a 72 hour follow up appoi ntnent for
patients with mld TBls, so clearly, a longer tine frane is
sonething that DOD itself recognizes is inportant and that
we need to get done.

Look, | get it, this is hard, and | amgrateful that
you are doing the work you are doing. | want to be a
partner, but a partner that urges you to nove faster and
deliver nmore for our servicenmenbers as quickly as possi bl e.
We need to do better for our troops, and we need to do it
right now Senator Scott.

Senator Scott: Thank you, Chair. So, | wll ask you
t he sane question, what would you tell your son or daughter
who was going to go in and be a warfighter, 18 years ol d,
go enlist -- what would you tell themtoday, based on what
you know?

Dr. Martinez Lopez: Sir, | have three boys. Two of
them served in the mlitary. One is still in the reserves.
So, | amvery proud of their service just |ike, you know,
and | will tell ny grandkids, | have eight of them-- so,
that there is a great opportunity in the services.

And | think there is sonme value as a hunman bei ng that
we devel op, that service to country is very inportant.

Even if you do it for a short tinme, it makes a big

Scheduling@TP.One 800.FOR.DEPO

T P O ne WwWw.TP.One (800.367.3376)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

76

difference as you as a person.

And | don't care how you -- where you serve or how you
serve, is it critical now? They need to understand that
this is a risky business. And what -- so they need to cone
out with their eyes w de open, right.

So, ny kids knew that .1 very, very -- | nmade it very
clear and -- but | amstill very proud. | will tell ny
grandkids, if they really think about, there is sonething
that triggers themto serve, go fetch.

Senator Scott: Captain.

M. WIllianms: Thank you for the question, sir. |
have no children at this point, but |I have many -- nephews,
ni eces, and friends of the famly who | have encouraged to
join the mlitary. This has been the greatest honor in ny
lifetinme to serve in uniform

I wouldn't change that requirenent for anyone or
request to anyone. | would tell themto follow their
heart, and | would encourage themto know that there are
i nherent risks to the job, and our job is to nmake sure that
t he people who you are entrusting your life to, they have a
responsibility -- a responsibility to care for you. So, no
different. And the reason why | am here today is saying we
want to make sure that our nmen and wonen in uniform know
that we are caring for themin every possible way.

Senator Scott: Thank you. Ms. Lee.
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Ms. Lee: Yes. So, | have five children and one
grandchild, and | would absolutely say to support and
defend our honeland, to join the mlitary and join the
armed services. One of themis a Mrine.

And through that service, it is about the trust. And
| have seen working in this environnent for the last 20
years, especially around the traumatic brain injury realm
that you really do need to be credible and have integrity
based on that trust and ensuring that we are going to do
ri ght by you.

W are a famly, and we are going to take care of you.
M. Larkin is part of our team W are all inthis
together with the sane mssion to take care of our people
and take care of servicenenbers that nmake the sacrifice.

Senator Scott: Thanks. Secretary Martinez, the
Departnent's report to Congress on the | ongitudi nal bl ast
study says the Departnent plans to conduct a business case
anal ysis and review | essons learned to informits way
forward with blast nonitoring.

So, who is conducting the business case anal ysis?
When do you expect the analysis to be conpleted? And what
factors is the Departnent including in its analysis?

Dr. Martinez Lopez: Sir, do you mind if | defer to
Ms. Lee.

Ms. Lee: So, the business case analysis kickoff
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neeting was the 14th of February. It is being conducted by
a contract service. W are expecting the results in
Sept enber of 2024. W | ooked at -- we are looking -- we
have extensively involved mlitary departnents in this so
that the outcone that cones, the outcone and
recommendations will be able to be inplenmented by the
mlitary departnents.

Both the service communities and the operationa
comunities are heavily invested in this business case
anal ysis so that we can review the necessary resources, the
-- and | ook at how to establish a standardi zed nonitoring
program t hr oughout the force.

Senator Scott: Wien do you think you wll be
conpl et ed?

Ms. Lee: The business case analysis will be conpleted
I n Sept enber.

Senator Scott: Septenber? Okay. Right. The '23,
t he Fiscal Year 2023 NDAA al so authorized but didn't
require the Director of the Defense Health Agency to
conduct a pilot programto nonitor blast exposure to the
use of comrercially available, off the shelf wearable
sensors. Do you all plan to do it, and do you have any
sensors in mnd that you think are working?

Ms. Lee: So, yes, sir. So, we are awaiting the BCA

results, the business case analysis results in Septenber,
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to make a deci sion on whether or not that pilot that could
be the segue fromour Section 734 work into a full blown
standard nonitoring blast programthroughout the

Depart nent .

So, again, those decisions, we will probably nake in
the in the Septenber 2024 tinme period. |In terns of bl ast
sensors, we have various conmunities to include the Speci al
Qperati ons Conmand that have been | ooking at the -- right
now, the three avail able, commercially avail abl e products.

And t hose decisions are, right now, living in the
acquisition world as they are doing suitability and
fielding exercises, and based on the requirenents of each
I ndi vi dual conmunity.

Senator Scott: Good. Also, the Fiscal Year 2023 NDAA
required a report describing the strategy and
I npl enentation plan for the Warfighter Brain Health
Initiative. | guess this was due at the end of |ast year
or so. Is that different than the others?

Ms. Lee: That is the strategy and action plan that
has five lines of effort. And | believe that is headed
over your way right now.

Senator Scott: Onh, okay. Al right. Thank you.

Senator Warren: So can | just ask one nore question.
It is seven nonths before the business case anal ysis. Wat

are you going to do over the next seven nonths?
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Ms. Lee: So, in the original nmeno that was produced
before we had finished Section 734, the Assistant Secretary
of Defense for Readi ness put out this interim guidance
meno. Before we had conpleted all of the information, al
the data, we felt it was inperative to try to get brain
heal t h gui dance out at that time.

So, we sent the meno out. Included in that four PSA
menp are six actions to try to avoid unnecessary bl ast
exposures. So, what we are doing in the neantine is
updating that nmeno with nore data that we have from our
research studies and fromthe blast community of
researchers, so that we can provide nore direction and
gui dance to the mlitary departnents on how t hey can have
safer actions out in the operational environnment, in the
trai ning environnent.

Senator Warren: Ckay. | appreciate that. And how
are you going to make sure that it makes it all the way
down to the ground |l evel? There are anecdotes that suggest
that we make policy changes, we all talk to each other up
here in the abstract, and then down at the ground not hing
has changed. Dr. Marti nez.

Dr. Martinez Lopez: M am the first issue is this is
a joint effort between the operational forces and we in the
medi cal sector. So, it is the nedical |eadership and the

oper ati onal | eadership.
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If we don't work it together, this is not going to pan
out. So, the way we exercise that at DOD is through a
safety oversight council. So, we are neeting with all the
services and | aid out the guidance, and we rely on the
services then to push it down. It is an issue of policy
internal to the services.

It is an issue of training in the services. It is an
I ssue of equipping in the services. And we will give them
t he nmedi cal gui dance, you know, the best know edge we have,
but the inplenentation itself, how are you going to fire
your weapon, where, and those kind of things have to be
exercised by the |line.

Now, | went over to Fort Canmpbell, and | talked to the
CG of Fort Canpbell. He was -- and | told him it is
sinple. Less is better, and |l ess often and better. So
really | ook at -- pay attention to that.

Senator Warren: Right. Right. Captain Wllians, did
you want to add anything on that? ay, good. Senator
Scot t.

Senator Scott: So, have you guys ever had a gl ucose
nonitor? Do you know how they work? Gkay, so | can put on
gl ucose nmonitor, | can put in ny exercise, | can put in ny
food, and | can just do it nyself. | can sort of track to
see, you know, how I feel when ny glucose goes up. So, why

don't we have sonething just sinple that people can do on
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their own?

Because if | knew, gosh, | get headaches or | get, you
know -- | have sl eeping problens or |I have any of these
| ssues, then | would say, | nean, | can't do this anynore.
| mean, why don't we do sonething -- | nean, the technol ogy

is so sinple, right.

| mean, it is basically you just go you go to -- there
is two conpani es that do the glucose one now that | know
of. Wiy don't we just go there and say, will you give us
the technol ogy and we can inplenent this and just give it
to everybody and |let themnonitor it thensel ves?

[ Techni cal probl ens.]

Dr. Martinez Lopez: | amgoing to state the first
steps -- [technical problens]. The problemw th glucose is
| know exactly where the thresholds are. So, | know that

like at 126 it is abnormal bl ood sugars, so anything above
that or below that, and I can nmonitor it. On this issue,
don't know what the threshold is. So, we haven't

determ ned that threshold yet. And even worse --

Senator Scott: No, | wll decide for nyself. | wll
decide that -- the way | would look at it is, I will put
the information in there and then I would say, hey, here is
what | noticed. If | do this nunber of blasts, | get a
headache. | do this nunmber of blast, | can't sleep.

And so, then | start saying to nyself, and | say,
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wel |, okay, | amnot going to do that. | amnot doing that
to nyself anynore because -- you know what, this has
happened to ne so I amnot an expert on this, but you would
think, | nmean, you know, we are all -- we are all going to
be better if we self-nonitor ourselves, right? | nean,

rat her than sonme top down programthat tries to tell us
everything. And even glucose -- | nean, your body is going
to be different than ny body.

So, what ny high |level should be is going to be
different than yours, right. So, | amjust saying, put the
information in there. It is a real sinple node. Gve it
to everybody. Let themstart followng it on their own,
and then they can easy -- you know, |ike on those
-- anybody can connect.

You can say, oh, | amgoing to allow this person to
connect. There is a conpany out there that all ows people
to do that nowthat -- it is call levels and they are doing
they are doing -- | think they have 50, 000 people or so on
a study, where they are doing it on their own as a private
sector, just wth everybody voluntarily putting their data
in there.

M. WIllians: Sir, if I may, one of the nost
| nportant things -- and what you are speaking about is
really and truly precision nmedicine and targeted therapy to

the individual. It is very variable for each individual
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who has had a TBlI, the synptons that they have.

And so, one of the things that the past NDAA said was
that the DOD needed to partner with private industry and
private organi zations to i nprove research and to inprove
treatnent. And that is one of the things that we want to
| ook at, is ook at what type of nodalities are out there,
or that can be devel oped to allow patient to focus on their
I ndi vi dual synpt ons.

But we have to know what that baseline is first for
that individual. Biofeedback is sonething that we do in
the Defense Intrepid network, at NICO, we help patients
understand how to control their own individual synptons.

But if each person is different, then that is going to
be a chal l enging, should | say, nonitoring to create, but
it is possible. And so, as we continue to do research,
think we can cone -- we can get there soon.

Senator Scott: So, to nme, | just gave you ny answer,
that is a big governnent answer. Ckay, just ny -- you
m ght be absolutely right. Just, | amnot saying you are
wong. | amjust -- | just actually do believe that | w |

do a better job of nonitoring ny health than anybody el se

will ever do ny health. | don't care what the study is, |
will do a better job.

| think -- if | started -- | can just say personally,
If | eat sonething and | don't feel good, | am never
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touching it again, all right, period. And | assunme -- |
mean, it is smart -- these are smart kids going in the
servi ce.

And | nean, just |ook at these sports. All these
peopl e are getting smarter about this and saying, | am not
doing this to ny brain. And so, | just think we ought to
do exactly all the things you are doing, but it is pretty
sinple to set up a programto give and, you know -- let the
person nonitor thensel ves because their body is going to be
totally different than everybody else's. Like your bl ood
gl ucose level is different than m ne, | guarantee you.

M. WIllianms: So, | totally agree with you, sir. And
as an internist and a pediatrician, | always listen to the
patient. | always listen to the parents, right. It is
very inportant.

[ Techni cal probl ens.]

M. WIllians: But | do want to say, though, | agree
with you. | think as a nedical professional though, and
even as a researcher, we want to cone up with a pat hway
forward for the patients to nonitor their own.

And so, that nmeans we need to cone up with baselines,
with normal s, which we just don't have at this point in
time for TBI in general. Wen we nove towards bl ood
bi omar kers, when we nove towards nmuch nore concrete

evidence, | think we can cone up wth the tool that you are
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tal ki ng about, that can allow a patient to nonitor
t hensel ves.

Senator Scott: Thank you.

Senator Warren: Good. So, | want to thank you all
for being here -- absolutely.

Senator Budd: Thank you all for being here. So,
North Carolina universities, including East Carolina
Uni versity, ECU, UNC Chapel HIl, and health care providers
| i ke Atrium Health have prioritized research, care, and

support for servicenenbers and veterans di agnosed with

TBI s.

| was able to see that when | was in the State | ast
week. So again, | appreciate this hearing. Further
under standi ng the cause of TBI will significantly inprove
that care that they offer, and | | ook forward to supporting

their ongoing efforts.

Dr. Martinez, in the |longitudinal study on bl ast
pressure exposure of nenbers of the arnmed services that you
publ i shed i n Decenber, one of the key findings is a greater
i kel i hood of TBI -- can you explain what you nean by a
greater likelihood and quantify the increased |ikelihood of
TBI ? So, what percentage of people were exposed to what
| evel blaster, likely to devel op TBI?

Dr. Martinez Lopez: Senator, | will defer to ne M.

Lee for the answer.
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Senator Budd: Certainly. Thank you.

Ms. Lee: So, the Section 734 |ongitudinal study that
you are referencing, where we | ooked at nonitoring and
docunenti ng bl ast exposure and then also offerings a review
of weapon systens, which we codified as 15 weapon systens
that were nost conmmonly used, and we went deep to figure
out what all the safety regul ati ons were about those.

And under the safety rubric as well, we | ooked at what
the health and performance effects are, the brain health
effects fromall this blast overpressure stuff. And in the
report, we were able to -- we reviewed 40 studies. 26 of
t hose studi es were funded by the Departnent of Defense.

And we | ooked at what type of effects happen when you
are doing bl ast overpressure, and then where do you have
concerns about traumatic brain injury. And nost of the
areas that we found correlations were in the neurocognitive
and t hi nki ng areas.

Also, in sonme health care utilization areas. W
| ooked at bl ood bi omarkers and proteins to try to see if
there was any correlations, and we believe that that wll
bear fruit, but right nowthere is no clear trends in that
regar d.

So, we are relying on the synptomreporting as being
t he nost indicative of soneone that would have had a

traumatic brain injury, and again, early detection of that
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t hrough eval uation of nultiple domains |like their bal ance
and their eye novenents, and their thinking skills, and
their synptomreporting.

Senator Budd: Thank you for that. Dr. WIIians, what
recommendat i ons woul d you make to inprove the Departnent's
ability to diagnose and treat mlitary personnel who are
repeatedly exposed to | ow | evel bl ast?

M. WIlians: Thank you for the question, Senator.

As we spoke earlier in terns of baselining early. So, it
has been stated several tines, and when you know better,
you do better. One of the nost inportant things we can do
I s baseline our nenbers fromthe nonent they cone into the
mlitary.

And so, that neans before they start the mlitary
training. And that allows us to follow themover tine. |
admt we have to find the right baselining tool. Right
now, we use ANAM ANAM focuses on cognition and that is an
appropri ate conmponent, but we can do nore. W can do
better. And our goal is to, again, start early so we can
continue to nonitor.

Senator Budd: Thank you. So, North Carolina is the
proud hone of the Kennedy Special Warfare Center and School
at Fort Liberty. And research suggests that Speci al
Operations forces experience higher rates of blast exposure

in training and conbat than other mlitary personnel, and
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thus are at an elevated risk for repeated bl ast exposure
related brain injury. So, does that track with your
research?

Ms. Lee: Absolutely.

Senator Budd: Al three of you?

M. WIlians: Yes.

Senator Budd: Thank you. Wile we certainly need to
conduct nore research, we have to also do a better job
protecting our servicenenbers with what we know today.

That lines up with Dr. WIllianms, with what you were just
shari ng.

So, | amconcerned that the Departnent is not noving
qui ckly enough to address these TBI risks. So, there is
tested, FDA approved devices that can [imt TBlIs, including
sonme like neck collars that are currently being used by
Special Operators and just |like you see in the NFL

Now, | am hearing, however, that there is still years
of DOD testing that need to take place before they can be
fielded for the broader force.

So, for the panel, for each of you, why aren't we
expandi ng the fielding, FDA approved wearabl e devi ces now
to keep our warfighters safer from TBI inducing head trauma
and overpressure protection, rather than waiting for
duplicative testing to be conpleted within Departnent? And

how can we expedite those devices, the use of those
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devi ces?

M. WIlianms: You know, | would start with a sinple
answer, our goal is to do no harm And so, right now we
need nore information for sone of these devices to
determne if they would do harmin the operational setting.

Senator Budd: Even, doctor, if they are already FDA
approved devi ces?

M. WIllians: | totally understand. FDA approval,
oftentines, is not tested in our population, and that is a
different story. So, we realize nowthat a | ot of tines
this research is being done and is not inclusive of
operators, especially high | evel operators that we are
caring for. And so, | think our goal is to make sure we do
no harmto that general popul ation.

Senator Budd: Thank you. Secretary.

Dr. Martinez Lopez: W may have to | ook at the data
and we | ook at the size, if it is sound. Even in our
study, we will adopt it. If it is really going to nmake a
difference, we will. But we will put themthrough our
i nternal processes. And that is true for every
i ntervention we do have with our patients.

Senat or Budd: And Ms. Lee.

Ms. Lee: Senator, the jugular vein conpression
devi ces that you are speaki ng about had mainly been studied

I n head inpact in the sports community. So, pivoting to
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bl ast overpressure, which has a different nmechani sm of
injury, is worth a look -- definitely worth nore than a

| ook -- to do nore research to nmake sure that it is safe
and effective in both the mlitary population, as well as

bl ast overpressure as the nechani sm

Senator Budd: Understood. Thank you all. 1 yield.
Senat or Warren: Thank you, Senator Budd. | want to
thank you all, all of our w tnesses for being here today.

| want to thank you for the work you do every day. M
t akeaways fromthis are that the Departnent of Defense
needs to do better.

W need to identify those who were nost at risk for
TBl because of the particular work they do. And we need to
coll ect better data, and we need to do all of this on a
much faster tinetable.

Congress al so needs to do better. W need to neke
sure that you have the resources to do your work, and we
al so need to nake sure that those who are treating TBI |ike
Honme Base have the resources they need.

It is shameful that there are active duty mlitary who
have what appears to be TBI and they cannot be treated
because the resources sinply are not there. A waiting |ist
at a place |like Honme Base is our failure.

W need those resources, and we need that capacity to

be able to treat those who have suffered brain injuries
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because of their service to our nation. W owe that to our
servi cenenbers. So, again, thank you all for being here.
| want to thank the senators who have been here.

I want to thank ny partner, Senator Scott, in this.
And this wll be an issue we will take up during the next
round of NDAA negotiations. Thank you.

[ Wher eupon, at 5:02 p.m, the hearing was adjourned.]
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