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8:12 a. m

COLONEL FOGELMAN: |  have a few
adm ni strative announcenent s bef ore we get
started here. First of all, | know that sonme of
you have made donations for coffee and donuts
that were so nicely provided for us the last two
days. For those of you that haven't, we would
appreciate a donation. Probably a couple of
dollars would be acceptable, and this is on the
honor system so we won't stand by the box.

Al so, for those that have questions
from the audience or coments, if you would
pl ease stand and either come up to the nmicrophone
here or conme and speak into one of the table mcs
so that the recorder can pick up your questions.

We've been mssing a few of the questions and
comments because of soft speak, and we try to
transcri be everything so please do that.

I'"d also like to welconme Rear Admral
Web Young, Jr., who's the Senior Advisor of the
Ofice of Emergency Preparedness for the U S
Public Heal th Service.

REAR ADM RAL YOUNG Filling in for

Adm ral Frank Young who couldn't be here who is
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at the Appropriations Conmttee and is unable to
be here.

DOCTOR KULLER: We're going to start
out this nmrning with the report from Col onel
Leitch who'll give us the British liaison report.

COLONEL LEI TCH: Bor eda. That is
actually Welsh for good norning. Probably you're
not -- there's no reason why you should be aware,
but this is actually St. David' s Day, the 1st of
Mar ch. St. David is the patron saint of Wales,

and | am Welsh, which is a bit |ike being a West

Vi rgini an. I was, in fact, a very serious West
Vi rginian. | was actually born in a place called
Blini Fastillia, which has Lord knows how many Ls

and Lord knows how many Fs with no vowels in
bet ween. I f any of you have seen that appalling
film called the First Knight with Richard Gere

and Sean Connery, which has sonmething to do wth,

| think, King Arthur, well, it was actually mde
in the town in which I was born or at |east the
hole in the nmountain where | was born. | was
amazed. It hasn't changed in 40 years.

That's the main reason why |'m weari ng
this spectacular sweater today. Sonebody said,

Where on earth did you get it fron Donna
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Karan's and the nmlitary. The truth is, we're
I ssued with these. I think every now and again
we have hankerings back to the days when we all
wore red coats, and we have different colored
ones depending on which arm of the service you're
i n. The nmost spectacular of all, 1 think,

conbi nati on because you're probably aware that

the British army also wears all ki nds  of
di fferent cl ot hi ng. The nost spect acul ar
conmbination of all is to be a nedical officer

wearing this sweater wth the Royal Hussars
because the Royal Hussars are called the cherry
pi ckers because they hid in a cherry orchard
during the battle of Witerl oo because they were
frightened to fight the French, and Wellington
was so irritated at this cavalry reginent that he
made them wear red trousers, and they are the
nost spectacular cherry colored trousers. For
ages they had to walk round with these things.

It was a sort of badge of disgrace. But after
sone of the battle, | think in the Crimean War

another foolish war -- you know, they threw
t hemsel ves at the Russian guns -- they then had a
position of honor in the arny and so they wore

t hese cherry trousers and they wear them even now
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as a mtter of honor. Well, you can imagine
being the nedical officer of the Royal Hussars
because you're permanently in pink and it
behooves you not to walk down the street wth
your hand like this.

Anyway, | thought | would open by
speaking to you about Wales this norning, and now
it's gone.

This is my swan song. This is
probably going to be the last tinme | shall cone,
al though I may bring my successor. The truth to
tell, that you've got to ne. | said when | first
cane here, ny last job was working in the central
staffs in London where | was responsible for our
version of the roles em ssions 733 study, and I
did such a spectacular job on our own nedical
service so | was exiled to the col onies. And |
said at the tinme it worried ne because if | made
a nmess of this, where would I go next? And | was
| ooking at places l|like -- well, | think the
Fal kl and Islands. Well, guess what. And | |eave
the army on August the 14th because |'ve decided
I want to stay here. My wife finds this
appal l'i ng. She views it with the day | stopped

snmoki ng about 31 years ago. She never thought
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But | have decided to stay here,
mainly because |I'm fascinated by: A this
country, B) the people, and C) health care and
comng from a country which does things in the

nost pedantic and slow fashion, convinced it's

ri ght. Faced with the same problens that you
have in health care, unwilling to recognize it.
| want to see how you solve the problem | know

that the crisis in health care in this country is

so big and so spectacul ar. I know you'll solve
It. And the nonent you cone up wth that
solution, I'm going to go hone with the answer

and nmake ny fortune in England with all the work
t hat you've done. That's the theory anyway.

In the interim |I'm going to work
| ocal | y. I'm going to do a number of jobs,
hopefully one of them at G W University teaching
t he poor benighted folks who cone in and out of
there. So that's by of introduction.

| prom sed Doctor Kuller that | would
say something other than stand in front of you
and show off. The two things | want to talk
about are TBE vaccine. We have decided that

we're not going to vaccinate as an actual policy.
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| had the nost garbled e-mmil yesterday because

| insisted one nore tinme before | stood up in
front of you that | have the precise facts
because | know what happens here. There's a nman

with a tape recorder and there's sonebody else

that wites fromit. And the last time | stood
up -- the first time | stood up in front of you
and said sonmething as a matter of fact, | read

off a sheet of paper, and it served nme well to do
SO0 because it concerned Persian Gulf Illness and
within three weeks the good Senator Boyer
castigated not ne, lucky enough, it was the good
Doctor OGwnaltney who sadly isn't here because
wanted to thank him enornously because | renenber
t hose words. They ring hone. | went the col or
of this sweater when Boyer -- he's quite a
frightening character really, especially on his
home ground in the House hearings or whatever
-- laid into first me for | was anonynous, but
then the good doctor caught ne. | remenber it
vividly when off the record, off the mark and off
the walls was the comments that he nade.

It brings nme on to the second point
and that is the Persian Gulf 111]ness. Some or

all of you will be aware that it continues to dog
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the Brits and we have becone now it seens the
central gravity for a short while. For those of
you who are not aware of it, we have a
fundamental difference between our version of
Persian Gulf Illness and yours, and ours is that
we do not have a Ferres Anendnent and sone years
ago, | think because the Queen was frightened by
her position, we repealed the Crown Immunities
Act . So in other words, if you are a serving
soldier, a citizen of Her Majesty's arned forces,
you can actually take Her Majesty's armed forces
to court. You can sue in a court of |aw

We have approximately 500 nenbers and
ex- menbers  of our armed forces who served
approxi matel y
-- and it is approximate -- who served in the
Gulf who have given notice that there is
sonething wong with them as a consequence of
their service. O those, 350 to date have
actually had a nedical exam nation. The bal ance
refuse, but they are registered with |awers who
have served notice that they intend to sue Her
Maj esty' s gover nnent. If they fail in a court of
law in the UK., then they will take their case

to the European court, and they've said that.
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The inmpact for us is enornmous, but |
believe the inpact on you is even greater
because, as | renenber two years ago when we
di scussed this wth the AFEB, if the Brits
managed to win their cases in a court of law in
the UK in small nunbers, what inpact wll that
have on this side of the Atlantic? And this is
certainly a phenonenon of the Internet. | read
the pages at Ileast once a week to see what
Persian Gulf Illness veterans are doing on this
side of the Atlantic and those on the other side.

So that's the fundanental difference, and it
worries me that we've got this inpact.

We have next week a team com ng out
from the U K, about 10 of them It shows we're
taking it seriously. And the good Ni cholas Sones
-- this is not going to be on tape, is it? It
probably is anyway. The good Nichol as Sones, who
is our mnister for the armed forces has stopped
bei ng rude and bonbastic now and decided to take
a nore neasured approach. He nmade a fundanent al
m stake a few weeks ago on television because we
have now noved past the stage where we' ve got
young nmen saying | don't feel very well or ny

hair is dropping out and |'ve got piles. We had
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a whol e series of young wonen who said nmy baby is
def or med. And he used the sanme approach. Ch
dear, how sad. The difference in this country is
that you've had a very nmuch nore neasured
approach to the whole issue and despite our
criticisns -- and they're quite real -- of the
politicking we've done, we have at | east
approached in this country the whole issue in a
measured nmanner, giving people due course of

their feelings. And | don't think that's true in

the U K
So this team is com ng out next week.
It's going to look principally at j oi nt
endeavors. This is a cloud with a silver lining

because | gather that the broad agency agreenent,
one of the major contracts is going to a Brit
firm But | do know that next week we're | ooking
very much at some form of mjor joint endeavor
as mpjor as we can be with a few hundred to your
t housands.

I want to finish by saying that
think nore than anything else the effect of the
Armed Forces Epi dem ol ogi cal Board on this
particular issue has been fundanental for us

because it has given us the confidence to know
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that we've been going down the right track.
Doct or Ascher, Kul | er, and Gwal t ney, in
particular, on ny first day out here when | stood
up and spoke gave nme sufficient confidence to
wite back to the U K and keep that dial ogue
going saying that we should do this together.
There is an organization here that sees common
sense. And | have recogni zed throughout that the
threat to defeat science by soap opera is being
hel d check by an organization |ike this.

The sum of this is that | know that in
the U K. we don't have a structure like this. W
don't have the ability to bring in world class
experts and sit down and | ook at the mmjor issues
and draw scientific and rational conclusions from
it and to have this outside agency that has at
| east a chance to | ook at the way we do things.

It's been a pleasure for the | ast
couple of years. Geat fun. And you never know.

I mght come back and say sonething in the

future.

I thought | mght leave you with a
story, Doctor Ascher, because you'd hate ne if |
didn't. It's a nonastery with a contenplative

order, i.e., nonks that don't speak. Not al | owed
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to. Anyway, it appears in this contenplative
order there are special rules and that is that
once every five years you're allowed to say two
wor ds. So fifth year goes past and Father
St ephen conmes down and sees the abbot and the
abbot said, "Okay, Stephen, say your two words."

And he said, "Food bad" and wal ked away. And

t he abbot went, "Okay."

Anot her five years went past. We' ve
now 10 years. And down cones Father Stephen.
"Okay, Stephen, say your two words.” "Bed hard"
and off he went. Fifteen years are now passed
and Father Stephen is still there and he cones
down to say his two words. "Okay, Father
St ephen, what have you to say?" "I quit." And
the abbot said, "I'm not surprised. You' ve done

not hi ng but whi ne and noban since you cane here."

Ladies and gentleman, it's been a
pl easure standing before you and reading what
you've had to say over these l|ast couple of
years, and | thank you for being who you are and
great fun, and | hope you continue to do what
you' re doi ng.

(Appl ause)

DOCTOR KULLER: Thank you very nmnuch
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again, and it's been delightful having you over
t hese years and joining us in the dial ogue.

Are there any questions? Usually we
have active discussion.

DOCTOR ASCHER: Let nme ask a question
about TBE for a second. Your assignment is
Sl ovenia. Is that right?

COLONEL LEITCH: It could be.

DOCTOR ASCHER: One of the sectors.

COLONEL LEI TCH: You're not too far
away. | mght actually have to go to Sloveni a.

DOCTOR ASCHER: But in ternms of where
we assess the risk for tick-borne encephalitis
that is really the only area of Yugoslavia where
there's well-docunmented activity. Are you doing
a surveill ance program with t he pr oper
di agnostics in place if you're not inmunizing?

COLONEL LEI TCH: No. This is not a
subject that | think the British army recognizes
being a serious problem at this stage, and |
think they'Il do what they've always done which
is react.

DOCTOR KULLER: | presume they'll be
out of there by April.

W're going to nmove on now to a
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continuation really of a very inportant area, |
think an area the Board has taken a great deal of
interest in over the last three to four years and
has helped, | think, in sonme ways to nove
forward, and that is the area related to the
injury problemin the mlitary, and Col onel Bruce
Jones who's Chief of Epidem ology at CHPPM now is
going to | think lead off with the discussion.

COLONEL JONES: Thank you, Doctor
Kul | er.

COLONEL FOGELMAN: You can pull that
mc out of the handle if you want to, if you need
to.

COLONEL JONES: Can everybody hear?
G eat .

Well, what 1'd like to do today is
give you an update, a brief wupdate on injuries
and introduce, I t hi nk, one of the nost
i nteresting speakers we've had on injuries |ater
in this talk. "1 actually have Col onel
Fogel man introduce him l'd like to divide ny
part of this into two portions. One is an update
and the other one | guess you could call a status
report. Those of you sitting at the head table

here, npbst of you have a copy of the report that
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has been reformatted. The content has not
changed drastically. | think it's been edited so
that it's nore readable and all the graphics have

been rekeyed so that they're in the sanme program

and 1'Il talk nore about that |ater.

If | could have the next slide.
Briefly, what I'll do is I'Il talk to you, as |
said, about an update on injuries. First,

Operation Joint Endeavor and then some injury
prevention successes. And then 1'd like to | ook
at the Work Group Report, discuss a little bit of
the Board's review and recomendations. | haven't
seen those yet, but sonmething that | think we
could do with those, re-look at some of the key
recommendati ons of the work group and then talk
about what | think is a very inportant issue,
publication of the report and sonme concl usi ons.

Next slide. One of the key focuses of
this report was on depl oynent and conbat
surveill ance, nedical surveillance, and the work
group recomended not just injury surveillance
but nmedical surveillance. And |I'm happy to say
that we're nmoving into the next generation of
surveill ance systens.

Next slide. Yesterday you saw SoOne
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data, but for sone weeks now we have been
tracking the frequency of hospitalizations for
di sease and non-battle injuries for primrily
US. mlitary forces deployed to Bosnia and, as
you saw yesterday, we can now track the incidence
of injuries, not just the frequency. That's a
key factor. What you see here is that the
i ncidents of disease and battle hospitalizations
had been rising and then plateauing and now
probably going down, which is what you' re expect
with the deploying force that's getting in place
and very busy early on, but it's increasing in
Si ze. But the actual incidents of injuries and
di sease have been going down over this period of
tinme. What |I'd |like to enphasize
those in the next slide is that if we track the
per cent of hospitalizations attributable to
battle 1injury and disease that battle injury
hospitalizations have fluctuated between 20 and
30 sone percent of the total hospitalizations
fairly constant, you know, and this is what we

saw in Operation Desert Shield/ Desert Storm data.

Next slide. But  j ust conparing

di sease with injury is msleading. In the past
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we've assuned that the bulk of that disease is
I nfectious disease, but it really isn't, and if
we | ook at the principal diagnostic groups from
the 1CD-9 code book, what we see is that injury
and poisoning make up 25 -- this is Bosnia data
now, and actually | haven't properly attributed
this to the source, but it's the Arny patient
adm ni stration systens and bi ostati sti cal
activity in Fort Sam Houston. This is their
PARRTS dat abase whi ch st ands for pati ent
accounting, reporting and real time tracking
system This is a very valuable system

In any case, what we see when we | ook
at the percent of total hospitalizations due to

injuries and other causes that injuries make up

25 percent of the total, infectious diseases
about 13 percent. What's of interest over here
t hough, as we' ve seen bef ore, IS t hat
muscul oskel et al system and connective tissue

di seases, which in this setting are Ilargely
injuries, are another big percent of this and, in
fact, this is a very interesting category because
many of these injuries are really delayed,
chronic or recurrent effects of a past injury,

sonething that we mght be able to screen for.
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Anyway, injuries are very inportant in that
theater of operations as they were in Desert
Shi el d/ Desert Storm and ot her operations.

Next slide please. Now, several Board
Members, including Doctor Broonme from the CDC
who's not here, have either witten to nme or
tal ked to ne. Oh, here she is. Doct or Broone
felt, with others, that | had not and we had not
adequatel y enphasi zed t he potenti al for
prevention of injuries and | had been searching
for good exanples, of which we have a few, and
l'd like to show you some of the big ones.

Next slide. Now, this is |[|abeled
Naval Avi ation  Successes. This was sone
pr opaganda put out by the Navy Safety Center, and
what | forgot to get on this was Navy Aviation
Successes Fatality Prevention. And what this is,
this plots the rates of Navy aviation fatalities
per 100,000 flight hours from 1949 to the
present, and what we see is a very dramatic
success story with the rates comng down from
over 50 per 100,000 to sonewhere on the order of
t wo. I think this is inportant because all of
the service safety centers started out as

avi ation safety centers. It was a place where we
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had a big problem It was costly and it was
fatal . We had data systens to track that. Thi s
is a key point in our report. Where you have

systens and you have a problem you recogni ze, you
can solve it. The Navy has done it here, and |
want to show you the ongoing success because if
we |ook at this graph from here on, it |ooks
fairly flat. But if you show ne the next chart,

we have ongoing success, even though the rates

are very |ow This is what's happened since
1978. The rates have cone down from six per
100,000 to a little over two. So this is an

ongoi ng success story.

Next . Now, this slide is of interest
because what we're doing right now is revisiting
an effort of the Armed Forces Epi dem ol ogi c Board
that began in the 1950s. There was a report that
was made in 1957 and | believe published in the

early '60s that we cite in this report, and one

of the key recomendations they nmade -- in fact,
the major focus of that report -- was on notor
vehi cl e acci dents. And what we see here is Arny

Safety Center data, but | mght say that this is
mrrored in the data from the other service

safety centers, as is the aviation data from the
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Navy. So what we see here is from 1980 to 1994,

15 years of data, we've decreased the incidents
of private notor vehicle accident fatalities in
the Arny by over 50 percent -- by about 50
percent, from 40 per 100,000 to about 20. But
it's interesting that even mlitary vehicular
accident fatalities have been decreasing. Wth
t he exception of this blip in Desert
Shi el d/ Desert Storm trenmendous success story.

Next slide. Now, the trickle down
t heory of economcs did not work so well in the
1980s, as we're now hearing in this election, but
|'"'m here to tell you that the trickle down effect
of fatality prevention has worked. If we could
see the next slide. You saw in the previous
slide t hat fatalities from notor vehicl e
accidents have decreased. VWhat we see here is
that hospitalization rates for motor vehicle
crashes in the Arny have decreased as well. And
|'"m pretty sure -- | haven't plotted it like this
-- that the data shows the same thing for the
ot her services.

Next slide. Now, what 1'd like to do
at this point is say that sonme of the key data

that the Board has seen has dealt wth risk
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factors for training-related injuries in the Arny
and the Marine Corps, and we have been | o0o0king
for a large intervention trial to denonstrate
that the principles we've been highlighting work.

And it's unbelievable how uncanny it is the way
things are falling together. It turns out that
just late last year the Navy conpleted such a
trial, and Colonel Fogelman and | invited the
Navy Health Research Center to present the
results of that trial, which | think still has
room to be highlighted in our report, our final
report, 1in sonme way. If you could introduce
Commander Schaffer for us.

COLONEL FOGELMAN: We have with us
Commander Rick Schaffer, who's the Chief of the
Muscul oskel etal Injury Project in Naval Health
Research Center in San Di ego. He's going to talk
about the injury intervention trial at the Marine
Cor ps.

COLONEL JONES: Rick, I'd like to
congratul ate you before your talk and 1'IlI
congratul ate you again afterwards. This is a
great achi evenent.

COMMANDER SCHAFFER: Thank you. I

have handout s.
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COLONEL FOGELMAN: Just start them

around. Just hand themto the guys.

COMVANDER SCHAFFER: Good Morning. My

name i s Rick Schaffer. I"'mfromthe Naval Health
Research Center. At the Naval Health Research
Cent er we have a Di vi si on of Clini cal

Epi dem ology which his headed wup by Captain
St ephani e Brodine who sends her regrets for not
being able to be here. She had to head the other
direction from San Diego for a study that we've
had planned with the 3rd Marines for a nunber of
nont hs.

VWat 1'd like to do this norning is
just give you a quick overview of what we've done
in the last couple of years, which wll take ne
about two mnutes to show you about two years
worth of work, and then I'Il nove on to the
I ntervention that Col onel Jones was nenti oni ng.

The idea was that we spent about --
this program started out with sone very basic
background from Col onel Jones and sone ideas. W
started the Clinical Epidem ology Division with a
program that was funded by the Navy Medical
Research and Developnent Command to |ook at

injuries in the Navy/Marine Corps training
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popul ation. We started doing that in 1993 and

used that information to follow a nunber of goals
that we have set for ourselves to work within the
muscul oskeletal Injury Project. Each of our
studies have kind of followed the same basic
pattern. We like to first determ ne the rates of
injuries at a given site, then devel op predictive
profiles for the injury susceptibility which, as
Col onel Jones nmentioned, is to establish the risk
factors for the injuries and the types of
injuries that we're seeing, and then thirdly, the
plan is to develop and evaluate intervention to
reduce these injuries, and this third step is
what |'m going to present to you this norning.
But |I'm going to skip over quite a nunber of
i ssues and work that was done in the first two
years of this project.

W're now starting a very simlar
project in Navy Recruit Depot -- that's Navy
Recruits Training Center in Geat Lakes to do the
sane type of project. There we ought to be able
to do that in about a year from |l essons | earned
in the two to three years it took us to do this
at the Marine Corps Recruit Depot in San Di ego.

Just as a quick background of what
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we're currently doi ng in t he ar ea of
muscul oskel et al injury research at the Navy
Heal th Research Center, we've got five nmain sites
that we're working on currently. The Marine
Corps San Diego, which [I'Il talk about this
norni ng, and the Fitness Training Modification.
We've got a simlar study going on the Marine
Corps Recruit Depot Paris Island in wonen, the
OCS Quantico, we've got a research project going
on there looking at injuries in wonen which have,
by the way, the largest injury rate of any fenale
training population, Navy/Marine Corps. W' re
| ooking at simlar information at the Nava
Speci al Warfare BUDS training, which is where the
Seals go to train, and we're now, as | nentioned,
finally looking at a study at the Naval Training
Center Geat Lakes. Kind of following the
pattern of all four of these other sites.

The project basically started out and
the main inpetus for nost of this work is the
fact that in the first year of the project, using
an out pati ent surveill ance system that we
developed in NHRC, we developed a fiscal and
operational readiness inpact of the outpatient

not hospitalized, which goes wthout saying,
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| ower extremty injuries that occurred during

traini ng. In Marine Corps boot canp, which is an
11 week program -- back in 1993 was a 12 week
program -- the fiscal cost of outpatient injuries
was about $16.5 mllion, and this was attributed

to re-recruitnment of recruits that have to
separate due to injuries, the cost of putting
people in tenporary nedical hold, the cost of re-
outfitting and nedical treatnment of the injury,
and then the rehab. W also calcul ated readi ness
that in Marine Corps recruits in 1993 nales had a
per capita lost training days of three days per
recruit due to injuries. So out of a popul ation
of just under 25,000 recruits, they lost 53,000
training days due to nuscul oskeletal injuries.

So this was kind of the foundation for what we
started doing based on this inpact to the
program And as | said, this is just per year
per site. So basically you can double this per

year in the Marine Corps, and it occurs every

year.

Just as a background, the type of
I njuries t hat we typically see in t hese
popul ations -- and this is data from 1993 from

our tracking system -- is the mpjority of them
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are over-use training type injuries from a
drastic change in the physical activity of the
recruit as they walk in the door. And 111 tel
you a little bit about what we found to be the
risk factors of that and what types of training
aspects we could look at to try to reduce these.
Basically, as you can see, with the exception of
ankle sprains, the rest of these are over-use
type injuries, repetitive injury trauma injuries.
The incidents of the injuries began to
spread out over the period of training but, as I
said, in 1993 the training at WMarine Corps boot
canp was 12 weeks | ong. We started to plot out
when the injuries were occurring. We started to
| ook specifically at stress fractures as a
separate group. We also |ooked at the overal
group of over-use injuries and at ankle sprains
as an indicator of acute injuries. It just needs
to be said that the acute injuries at Marine
Corps boot canp are very |ow. About 80 percent
of all the injuries occurring at Marine Corps
boot canmp are in the over-use injury type. So
it's a very safe, from a safety point of view,
program The injuries by far are from the type

of training and the drastic change in physical
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activity. We start plotting these injuries over
a period by week. We started to look to see if
there was sonething going on in the training
program that maybe we could pinpoint to try to
reduce the types of injuries we're seeing. e
did the sane thing in 1994. A little bit
different type of distribution, but the nmain
reason for this is the 1994 data that |'m show ng
here is only from the June/July entry to boot
canp. This is an indication that injuries in
groups coming in at different times of the year -
- which | think is pretty well known -- are very
different. And so we had to take into account
the time of year the recruits show up at boot
canp and also look at the time that the injuries
are occurring during training.

So we started to get an idea in 1993
and '94 of what types of injuries and when they
were occurring and we began to look at our risk
factors for injuries, and this is based on work
that's been done for a nunmber of years in the
mlitary, mainly through Colonel Jones's efforts,
and we put our injury risk factors into two nmain
groups, the extrinsic and the intrinsic factors.

We're currently looking at sone extrinsic



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

30

factors for interventions, but the effort that we
directed our efforts at back in 1994 was at the
intrinsic factors, seeing if we could determ ne
what individual risk factors could be wused to
predict stress fractures and over-use injuries
and then see what we could do to nodify those.
VWat we did in '93 and '94 is
devel oped a profile to predict stress fractures.
The reason we used stress fracture as an outcone
measure s because it basically mmcked the
over-use injury incidents across training. | t
was also a very hard end point that we needed
that we currently are doing some woirk wth
| ooking at the distribution between injuries and
noti vational problens. What we're seeing s
pretty much like a balloon that if you squeeze
one end of injuries, the notivational, the nmental
health unit separations go up. If you bring down
the nmental health separations, you end up wth
I njuries going up. So we needed sonething that
coul d not be necessarily associ at ed with
mal i ngeri ng. It was also, as | sai d, a
correlative of over-use injuries, and then it
also had a very hard outcone in high inpact

costs. Stress fractures in the Marine Corps
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Recruit Depot in one year occurred about 700
stress fractures out of the 22,000 recruits that
show up and that cost is just about $10 mllion
per year.

What we did is we actually put
together a nodel for predicting stress fractures,
and we validated this nodel, and this s
basically the nodel here. We actually as the
recruit walks in the door can, based on five
sinple fitness questions and their run time on
the mle and a half run, place them in either a
high risk or a low risk category for stress
fractures. This is a nodel that we presented
here before and has been kind of our mainstay at
a nunber of the intervention projects we're
doi ng. But as you can see, there's over a
threefold difference in the stress fracture rate
anong those recruits -- and it's a small portion,
about 20 percent of the recruits -- that are put
into a high risk category. As | said, this high
risk category is not just not good fitness. It's
very poor fitness. So approxinmately 20 percent
of the recruits walking in the door by our
nmeasure are in very poor fitness. About 30

percent of them are in poor fitness conpared to
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t he Ken Cooper type aerobic fitness standards.

So we devel oped this nodel in 1993 and
"94, and our plan was to then intervene to try to
reduce the stress fractures in this high risk
category, understanding that the stress fractures
occurring in the low risk category my be a cost
of training. About 60 percent of all the stress
fractures occur in the 20 percent of the people
in the high risk category. You'll see the data
from this graph again in the results of the
i ntervention.

So the sunmmary of the previous couple
of years was that over-use injuries were a
significant cause of injury and fiscal costs in
recruit popul ati ons. The primary intrinsic
factor was poor fitness level on arrival. The
primary extrinsic factors were rigorous training
and inadequate footwear, which we're addressing
both of those, and the key point was that these
factors were nodifiable, and that's what we set
out to do. The point was that we needed to
figure out a way to deal with the fact that the
popul ati on showi ng up on the door needed a little
help getting up the road, and so the idea was

that we gave the Marines three options. W told
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them that you can potentially address the fitness
of the recruit as they walk in the door and so
give some kind of pre-recruit training reginen.
That has sone nedical/legal problenms and it has
sone other problenms with structuring, and so that
wasn't one of the options they opted for right
of f. Anot her option we gave them was footwear
and equi pnent. They did opt for that. We're in
the mddle right now of designing a new Marine
Corps boot and sone different equipnment changes
to help with this.

But the main effort that everybody
decided on in major conjunction with the training
staff, the Marine training staff, was to address
the training schedule to alter it such that 30
percent of the recruits comng in the door have
very poor fitness. That's what | want to show you
the results of today. W put together a training
panel . Thi s i ncl uded Mar i ne Cor ps dril
I nstructors, medi cal experts, experts in the
field of strength and conditioning training, and
we put together a panel in Decenber of '94 that
came up with recomendations for changes to the
training, and the training was based on the

standard, not rocket science type of physiology
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training, with the idea that you need to build a
good aerobic base before a recruit starts into
this strength and power training, which is what
the Marine Corps tended to do first. They tried
to do the top part of the pyram d w thout getting
a good foundation in the aerobic training, and we
felt like that was a large portion of why the
I njuries were occurring.

We also based it on a premse -- and

this is data courtesy of Colonel Jones and Doct or

Pollack from prisoners in 1977. We al so worked
on the premse that there 1is a point of
di m ni shi ng returns on activity, physi ca

activity and fitness, and there is a point at
which the fitness gains stop increasing and the
injuries gains continue to increase and even
dramatical ly. Qur point was to try to find that
| evel between the 30 mnute per day in this data
and the 45 m nute per day where the fitness gains
are no Jlonger making and the injuries are
continuing to rise. So this is what we were
| ooking for is that particular point in the
Marine Corps recruit training.

So in 1995 we enrolled about 2,200

recruits that walked in the door. We put them
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into one of two programs. We spent a lot of time
waiting on the Marine Corps to find a tinme when
nothing else would change during this training
program So the only change that occurred to
these recruits during this time was the fitness
training change t hat we had made a
recomrendat i on.

We did three conparisons, just as a
matt er of poi nti ng out . The hi st ori cal
conparisons are what we used as what wused to
happen. We didn't run a concurrent program of
the old way versus the new way, partly because we
had two full years worth of data on that. It was
very consistent for the two years, and we felt
like a historical control was a very appropriate
thing to use. The other reason we did that is
the Marines wanted to try to cone up with their
own new program to conpare to the Navy nedical
program because they thought it would be kind of
a weenie program and they wanted a real program

Il won't tell you which program the Marine Corps
program was and which program the Navy nmedical
program was, but we did do head to head trials on
these two programs, so that's why you see program

one and program two.
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The basic breakout of these prograns

was as follows. We added 1,117 recruits in
program one. Separation rate was about 17
per cent. The overall injury rate, injured at

| east once during training, was about 28 percent.

Program two, the study enrollees were about

1,097 recruits. Separation rate was slightly
hi gher . The breakdown of the separation rate is
t here. There is no difference in the injured

separations between the groups, but what you saw
is that the injured at |east once rate in the
program two was | ower. The training efficiency
Is a Marine Corps determ ned separation rate and
that's a little different than we calculate it.
They don't calculate a recruit to separate unless
they've actually started past a certain point in
t rai ni ng. We cal cul ate our separation based on
the nunber of recruits that show up on the door
at boot canp.

So this is the overall profile of
t hese study popul ations we |ooked at. Just as an
i dea, since we were saying that a good potenti al
cause of some of these injuries was incom ng
fitness, we wanted to ensure that the incomng

fitness between the recruit comng in the door in
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our trial and the recruits comng in the door in
1993-94 was the sane. This is based on the |ST,
the initial strength test the Marines do, which
iIs a mle and a half run, pull-ups in two
m nutes, situps in two mnutes. There was no
di fference between any of these paraneters in the
recruits comng in in the '95 trial versus '94
and '93 historically, so we wanted to nmake sure

there was no fitness difference as they wal ked in

the door. We also graphed out the initial
strength test per mle. The yellow line is the
hi storical controls. The light blue line is the
1995 intervention group. So there was no

difference in run times or any neasure of the
initial strength tests on the group that wal ked
in the door.

As this group showed up, they showed
up with about the same type of injuries that we
saw in the 1993-94 group but the rates were
sonmewhat | ower. But the key to it is -- and I'l
nove on to it -- is the stress fracture rate here
in 1995 was just about half of the rate that was
in 1994, and that's kind of the punch |ine, but
let me nmove on to the actual showing of that

dat a. I just wanted to kind of show the
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distribution of the other types of injuries we
show from 1993 and '94. The distribution of that
training rate was very different than what we saw
in 93-94. As you renmenber from the 93-94 graph,
nost of the rates, the high peaks of these rates
were up to about 80 recruits per 1,000. It never
broke 40 recruits per 1,000 in any given week
during boot canp. During the intervention -- and
this is for both groups conbined -- you can see
the stress fracture rate is quite a bit |ower.
The over-use injury rate is quite a bit |ower.
The only thing that actually remained the sane
was the ankle sprains which is not what we
addressed, and we had hoped that there wasn't
sonmething different that would change the acute
injury. So this was the overall injury
distribution during the intervention conpared to
'94 controls. I got those backwards. Those are
your '93 controls and, as you saw, there was a
dramatic change in the rates from'93 to '95.

So the bottom Iine. The conpari son
between stress fractures that we |ooked at is
presented here. In 1994 the stress fracture rate
anong recruits for a two full year period which

didn't alter very nuch -- it hovered between 3.7
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to 3.9 percent per hundred recruits show ng up.
In 1994 the rate was 3.7. The overall rate in
the intervention trial was 2.2 which you can see
Is a significant reduction from the previous two
years, and then we actually broke out the program
one and program two rates and you can see that
there's actually a difference between those two,
and that the program two rate, which is the
bottom |ine program which the Marines have now
adopted, actually reduced the stress fracture
rate by nmore than 50 percent. This is a two
percent reduction, and |I'll show you sone of the
dol lar and cost figures, but that is actually an
i mportant enough reduction that the Marine Corps
and for anybody that can take a look at it to see
that you can nmake an inpact based on these
fitness changes and nothing el se occurring.

To further support this information --
and this is one of ny favorite slides as an
epi dem ol ogist's dream for this kind of thing to
cone out -- what we did then is we actually -- as
you renenber, the nodel we had put together in
1994 which are the two yellow bars, we actually
conpared that based on the incomng fitness

profile or risk reduction profile. You can see
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that in 1994 the high and the low risk groups

there in the yellow bars. Well, in 1995 the
overall group, which is the teal bar there, the
reduction there was from about 2.4 percent to two
percent in the low risk group, which are recruits
t hat showed up in good fitness to start with, but
the reduction in the overall group in that high
risk category, which is where we wanted to
address, we reduced the stress fracture rate from
8.5 percent to 3.4 percent in the group that cane
in the door in very poor fitness. The idea was,
as we hoped, that we could show them that fitness
was really the key, and we addressed the poor
fitness group that wal ked in the door and reduced
that to the point of alnpst being the sanme as the
low risk group when they walked in the door.
And, as you can see in the red bar which is the
program two, we actual ly el i m nat ed t he
difference between the high and Jlow risk
I ncidents rates for stress fractures based on
this program

So the idea was that you could take
this group, make absolutely no difference between
the stress fracture rate and whether a recruit

cones in in poor fitness or good fitness with a
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program -- and this is the part the Marines |ike
-- with a program that actually kept the outgoing
fitness of the recruits exactly the sane. Thi s
I's program one and program two. Hi storical data
from program one and program two, the 93-94 data
whi ch the Marines have. We used this slide kind
of show there is no difference between program
one and program two to reenphasize to the Marines
that there wasn't any difference between the Navy
medi cal weenie program and the Marine Corps very
difficult program

The fitness scores. To fail the
Marine Corps PFT you need a score of 130. It
goes up to 300, so you can see that their scores
were very high and very acceptable to the
Mar i nes. W gave the three mle run tines.

There was no difference between program one,

program two and the 1994 results. Pul | -ups were
very much the sane. Situps were very nuch the
sane. The bottom line is the outgoing fitness,

the outgoing mlitary part of the training also
was absolutely not different at all from before
the intervention. The only thing that was
changed was the injury rate, the stress fracture

rate and as summary from what we saw, the cost
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savi ngs, that Based on a 50 percent reduction --
and actually with program two they showed a 60
percent reduction -- a 50 percent reduction in
stress fractures wll cause approximtely 370
| ess stress fractures in a year per site reducing
about 15,000 l|ost training days, cost savings of
about $4 mllion per year -- that's a
conservative estimate -- per site. And the idea
was that this is now sonething that they can
I mpl ement  and we're happy to say that today,
March 1st is the first day they inplenmented this
program the new program at MCRD San Diego.
We're currently working MCRD Paris Island which
is where the males and females train to do the
sanme type of informtion.

So in summry, the idea was, as
Col onel Jones pointed out, we wanted to take a
risk factor profile study and nmove it on to an
actual intervention trial and show that risk
factors can be used to actually do interventions
and reduce these injuries. Now, there's a nunber
of  things. There's a very finite training
popul ati on. It's a very standardi zed training.
We're now currently doing simlar work in the

operational forces in the aviation conmand in San
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Diego and in the operational Marines up at Canmp

Pendl eton to see if this simlar type of effort
can be done in a group that does not have a
standardi zed exercise program does not have a
standardi zed training day, and it's also very
difficult to track for injuries.

And that's currently where we are but
our main take hone nmessage is that we can make a
difference in these types of risk factor profiles
and risk factors that occur during training. We
expect to be able to reduce sonme of these
injuries even further with our equipnent training
changes, and we're in the process of currently
maki ng some updated recommendations to recruiting
conmands as to what they <can do for their
recruits to try to get them better prepared for
boot canp, both Navy and Mari ne Cor ps.

As an aside, the Navy recruits com ng
in the door are only slightly less physically fit
than the WMarine Corps recruits comng in the
door, and so the aspect should be about the sane
in looking at the Navy recruit populations that
we're currently doing in Great Lakes.

(Appl ause)

COLONEL FOGELMAN: Questions?
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DOCTOR FLETCHER: Refl ecting back

again on the Marines in the late '60s, there was
an enornous problem with the stress fractures and
It was felt at that point that marching on the
grinder -- | guess they still do -- was the mjor
factor. Is that still done in the boot canp

early days as vigorous as it was?

COMMANDER SCHAFFER: Yes, sSir. It's
done as vigorous. There are a number of things
t hey' ve done. They' ve outlawed sonme types of

different heel snap type marching which has been

officially outlawed. Still if you go and watch
them you mght see sonme of it. You also see
sone boot wear that indicates they may still be
doi ng that. But what we actually are doing now
Is segnent out just the drill, the drill grinder
marching from the over al | fitness program

because, as you can see, even after addressing
the fitness program there still are some stress
fractures occurring. And the clinical people on
site at MCRD feel that this has a lot to do with
the grinder drill type work. The grinder drill
type work is done in the beginning, the first
three weeks of training. Then they go out to the

field work for about four to five weeks and they
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cone back and do grinder work near the end.

I ndi cations from our peaks in our two slides of
incidents rates kind of support that these
Injuries are occurring during those tinmes or at
| east reported during those tines.

DOCTOR FLETCHER: Because a
conditioning factor should not affect that.
That's a separate entity.

COVWANDER SCHAFFER: And that's part
of what we feel were sonme of the remining stress
fractures and over-use injuries. We are
addressing that. As |'ve said, we've devel oped
now a new boot for training which we are
currently testing in Hawaii at this point in the
3rd Marines which is where the other part of our
group is this week, and the idea is to try to
| ook at inpact-reducing boots for training.
We've actually put two sole types on the conbat
boot which at the |lab significantly reduces
stress inpact, and we want to see if it does that
I n popul ati ons.

DOCTOR POLAND: Do | wunderstand also
that the recruits are allowed or wll buy out of
their own funds running shoes?

COWWANDER SCHAFFER: Yes, they have
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t hat option. Actually, right now both boot

canps, Marine Corps boot canps, and the Navy boot
canp are trying to establish which ones the
exchanges will carry so that these recruits can
buy them They can either buy them they can
bring them with them and actually what the
Marines do is if they show up with really worn
| ooking running shoes, the DIs wll make them
then buy new ones. They aren't issued any at
this point, but they can go to the exchange and
buy them They also can buy a sock liner and
I nsol e, shock absorbing insole, if they choose,
to put in boots and in sneakers, but they're
right now trying to determne which type of
sneakers or running shoes they'd Ilike the
exchange to carry and then which ones the Dis are
going to have them buy if they buy any.

DOCTOR ASCHER: | believe one tinme you
presented or soneone from your group that snoking
was a high risk factor for injury, and | noticed
yesterday there was a considerable still |evel of
smoking in the Marine Corps, and the wuse of
smokel ess tobacco. Are these people Ilearning
that if they don't snmoke and they switch to

snmokel ess tobacco, they have better fitness?
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COVWANDER SCHAFFER: I don't have any

data on that part as far as the sw tching. V\hat
we have seen in our male and fenmle studies now

Is that a sinple neasure of snoking, which we

asked them by questionnaire, in our data at
| east, is not associated with the particular
types of I njuries we're | ooki ng at for

controlling fitness, but we don't have a real
good neasure of snoking as they come in the door.
These are 18 year old kids for the nost part and

it's hard to really pinpoint that. | think
Col onel Jones has sone different data in the
Arny, but our Marine Corps data doesn't at this
poi nt have an association wi th snoking.

Yes, ma' am

DOCTOR NELSON: Yest erday Conmander
Sharp tal ked about a high attrition rate in the
Mar i nes. Is there any correlation between the
| ow fitness group and the attrition rate?

COVMANDER  SHARP: You weren't here
yest erday, were you?

COVMANDER SCHAFFER: No, sir

COMMANDER SHARP: VWhat I said
yesterday was that somewhere around 30 percent of

Marines don't nake it through their first tour of
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duty, and so that's all the way through the first

four years. But ny understanding is nuch of that
does occur in the training cycle.

COVMANDER SCHAFFER: The recruits in
1993 are the |ongest ones that we could follow,
and our nunbers pretty nmuch nmmc the recruit
attrition headquarters and Marine Corps nunbers
which is about 32 percent don't nmaeke it through
the first four years. About half of that
attrition though occurs in the first year and
that first year is 12 weeks of boot canp and
anot her nunber of weeks, anywhere from four to 12
weeks, of school of infantry training, Marine
conbat training, infantry training, and about 17
percent of the attrition occurs between boot canp
and the followon training before they hit the
fleet, at |east based on our numbers, and | think
that's pretty nmuch what Mjor Estridge at the
recruit attrition office at headquarters also
shows.

The idea was that in the early days
about 50 percent of all stress fractured recruits
separated and at that time 50 percent of all
separations were due to nmedical reasons. As |

menti oned earlier, there was kind of a balloon
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bet ween nment al health separations and injury

separati ons. We know that we've reduced the
i njury separations. It's not clear to us though
that we've resolved the overall attribution

probl em because many of those recruits then get
out by going to the nmental health unit at MCRD
and get out. But our nunbers at |east show that
nore than half of the separations do occur before
they actually hit the fleet and then a total of
30 percent of them do eventually separate.

COLONEL PARKI NSON: A coment and a
request. It's interesting just for the group,
the Air Force actually also through our Ofice of
Prevention Heal t h Servi ces Assessnent, has
revised in conjunction wth the trainees at
Lackl and, their recruit fitness program We had
just the opposite problem in the sense that our
injuries are relatively low but our fitness was
actual ly bei ng de- condi ti oned during basi c
training because what they had done for years was
basically have the recruits train in their basic
unit and they would basically run to the |evel of
the | owest or slowest nenber of that unit so that
we had conditioned people comng in and actually

getting de-conditioned over the -- we have a
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shorter period of time, about six weeks or eight
weeks, |'m not sure what it is at this. So our
job was to increase their fitness without
I ncreasing injuries and essentially we went 1in,
we have incorporated athletic shoes -- and that
may be sonething that you want to look at is the
brand and how they did that through the mlitary
system -- and showed that there was no increase
in injury rate while we basically significantly
| nproved everybody's run tinmes and fitness.
Interestingly, the way they did that
was by cohorting the high performance with the
| ow. Now, | don't know if culturally that woul d
fly in the Marines, you know, that type of thing.
But our goals were basically to make sure that
everybody incorporates daily exercise into their
regimen and see it as the norm rather than the
exception and #2, that it inproves their fitness.
But the bigger issue here is also how you get
into the mnd set of the trainees. We talked
about that yesterday, and the training conmands.
There's going to be our annual recruit nedicine
conf erence. The Air Force is sponsoring it this
year in San Antonio, and the request is is that

you present this alongside the Air Force program
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and whatever is going on as we continue to nobve

this forward. | think it's just great.

COVMWANDER  SCHAFFER: We' ve been
noti fi ed. | think April 4 - 5 in San Antonio for
t hat . And al so, we actually contacted -- and |
apol ogi ze for not renenbering his name -- the

colonel that was the commanding officer at the
Recruit Training Command there at Lackland back
in April. We talked to him because they started
the ability grouping to put the recruits in
basically we <call them divisions or platoons
based on their fitness as they walked in the
door. We presented that to the Marine Corps.
That wasn't exactly what they wanted to try to do
with the Mrine Corps, but it's exactly the
problem we're running up with the Navy right now.
They're the exact sanme situation the Air Force
was, is that the recruit in good shape was de-
conditioning during nine weeks of basic training.
The injury rates were very |ow. We don't want
to currently alter that because we're afraid
we're going to push the injury rates up. And one
of the options they're considering right now

-- and | was just in Geat Lakes Monday and

Tuesday -- is the option of trying to ability
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group separate the recruits as they walk in the
door. So the information fromthe Air Force that
we actually heard back in April was very hel pful
in trying to determ ne what Kkind of things we
could do to the interventions, and we' ve worked
pretty closely with them

We're now noving into the Navy because
it's a very simlar situation. The Marine Corps
was quite a bit different, and they do a |ot nore
I ndi vidual training and testing than both the Air

Force and the Air Force used to and the Navy

currently does. The Navy does all of the
physical testing as a group. As you say, the
group passes. If you fall out of the group, you
fail. You can't do better than the group. And
so you're kind of all in the same little bunch.

The Marine Corps does very little of that for
their testing. They do all individual testing,
so it wasn't as nmuch of an issue wth the
Mar i nes.

DOCTOR KULLER: Can you predict before
t hey cone in t he service what are t he
characteristics of the individuals who are in
this 20 percent high risk group? In other words,

before they get into the mlitary, what's the
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uni que characteristics of the 20 percent that are
in your high risk group which contributes
substantially to the stress fractures?

COVMANDER SCHAFFER: We think we can
predict, and we've validated that once in a
second foll ow up study. The bottom Iine. It's
very sinple issues. It's the physical activity
in the two nonths before arriving at boot canp.
We've actually been able to break it out between
If you do any kind of exercise or activity, not
even structured exercise, but if you do any kind
of physical activity at least two times a week in
the two nonths before comng to boot canp, you
have a significantly reduced stress fracture
risk. You also have a reduced stress factor risk
if you had an injury and have recovered fully
fromthat injury. In some of the runner studies,
It shows that the previous injury is predictive
of subsequent injuries but in the recruits,
that's not necessarily the case, and we think
it's an indicator of activity and fitness. A
recruit that has had an opportunity to get
injured and then has also recovered before they
cone at 18 years old is much less likely to get a

stress fracture than a recruit that's never been
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injured before they show up at boot canp, and we
feel that's a marker for just sinply being an
active teenager.

We also are able to show that based on
run times, the run tines could be done before
t hey cone, the runs times could be done when they
get there. Currently the run times are done that
we use when they get there, and run tine by
itself is very useful in predicting stress
fractures and even nost over-use injuries.
Act ual |y, run time is used for predicting
attrition also. In female recruits, just sinply
the neasure on their three quarter mle run tine
can predict their separation or attrition. Now,
we know that's not the only -- obviously that's
not the only thing, but that's a marker of it.

So yes, sir, we feel like there are a
nunmber of things that we could be |ooking at.
We've al so been using that information to try to
provide recruiters information of things they can
just sinply do, and nost of them are very sinple,
as | said. In the two nonths before com ng, at
| east three times a week doing some kind of
activity to the point that they sweat and then

just kind of getting a screening of injury type
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i nformation and having them ready for their nmle
and a half run, which doesn't occur a |ot.

DOCTOR KULLER: But it's not related
to the size of the individual or is there soci al
cl ass phenonenon or snoking-related, as sonmebody
ment i oned? These factors. It's primarily this
activity level in the two nonths prior to the
service is the primary noving factor.

COMMANDER  SCHAFFER: Yes, sir.
According to our data -- and the disservice | did
was not to present the huge array of things that
we've | ooked at over the last three years, and
we' ve | ooked into probably three to four hundred
variables in the last three years and tried to
predict this injury profile, wused this profile
based on other information, and we've |ooked at a

wide array of socio and geographic factors,

denographic factors. We've | ooked at all kinds
of dietary habits, all kinds of, in wonen,
menst r ual hi st ory. We've |ooked at a wde
variety of nmedical hi story. In the Navy

currently right now they've actually got an
automated nedical history scantron type of work
that's being done where they gather over 300

gquestions on pr evi ous medi cal hi story and
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behavi ors. We don't have any association wth
nost of those, and injuries.

So at | east in the data we've
collected, really the only thing that continues

to fall out is this fitness and activity before

coming to training, and |I'm sure Col onel Jones
has nore information on that. But in our data we
don't really see anything else. The only other

thing that really has a strong association with
injury is the platoon they get into once they get
into boot canp, and that's sonething we're
currently working on now. But that pretty nuch
is all of it.

COLONEL FOGELMAN: If we could hold
questions to Col onel Jones.

COLONEL JONES: I'd like to make one
qui ck comment here in addressing Doctor Kuller's
questi on. There are a variety of risk factors
that we have identified in various populations,
not just recruits. But the nost consistent risk
factors, as Commander Schaffer has pointed out,
have been | evel of physical fitness and training.
One has to presune that the training is the
primary risk factor. If you don't do vigorous

wei ght bearing physical training, you don't get



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

57

t hese kind of injuries. So that's the primary
one. And so | think that the enphasis was really
appropriate in this talk, and that was on the
I ntervention they succeeded. Al'l the evidence
has been pointing in this direction, and the Navy
took the ball and ran with it and showed that
t hose assunptions were really right.

Well, with that, Rick, | guess I'd
like to congratulate you and your conpatriots at
the Naval Health Research Center. | think this
is an excellent job you did that needed to be
done. This is the first trial of this type
that's been done, and the primary intervention
was really a nore gradual introduction of weight
bearing training, a reduction in the total mles.

| took part in the expert panel, and this was
really one of the npbst exciting efforts of ny
life and watching this study evolve has really
given ne a great deal of satisfaction. And |
wsh | could have done it nyself, but it took
them and | think that they deserve a great deal
of credit for having the vision to see that this
needed to be done in a l|arge population and

putting in place the nmechanismto really study it

properly.
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DOCTOR KULLER: Col onel Leitch, vyou

had a questi on.

COLONEL LEI TCH: First, have you
| engt hened the tinme of your recruit training?

COMMANDER SCHAFFER: No, sir. It
actually has been shortened. It used to be 12
weeks and it's gone down to 11.

COLONEL LEI TCH: The second part
really concerned recruit selection itself. How
much do you believe that this is a function of
the problem of actually recruiting? I n other
words, trying to nake a silk purse out of a sow s
ear.

COMMANDER SCHAFFER: | think that's a
| arge part of it. Actual ly, there doesn't seem
to be any efforts put towards recruiting in any

of t hese ar eas t hat we' ve seen and are

predicting, and | think it's -- you know, not
being a recruiter -- alnpst every recruiter you
talk to, it's nmore along the lines of a quota
| Ssue.

COLONEL LEI TCH: Bruce and | had a

conversation about it yesterday because we're
certainly seeing the problem It seenms to center

on recruiting itself. W found a peculiar
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phenonenon. Lord knows why we haven't seen
blinding glinpse of the obvious really, and that
is the medical officers who are responsible for
the recruit nmedicals in the first place, the
majority of ours are doing it on paynent basis.
They are not people who are involved in the |ong-
term effects of whoever they recruit. They go,
t hank you very nuch, here's the noney, good-bye.
Whereas if it was some guy who was actually part
of the system and knew that what he did he woul d
be responsible for, in the long term things m ght
be different. It's concerning us all that you
are having to put right the problens that perhaps
shouldn't exist in the first place.
REAR ADM RAL DYSART: One of the rea
problenms we have is, as you know, the birth rate

goi ng where it is. We're in the trough and it's
very, very difficult to get recruits at this
point in tine. The interesting thing about the
Mari nes though, and I think one of the things the

Marines have done and that gives you an

advantage, is that the Marine recruiter doesn't
get <credit wuntil the guy finishes boot canp,
which | think makes a | ot of sense. Now if you

can educate him and you find there are factors
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and you say, hey, you know, you're nore likely to
get a guy to go all the way through if you I ook
for this, then when he has some flexibility it
may get there, but that's a real problem

The other specific problem -- and our
physi cal exans are exactly the same as yours. I
mean we have MEPS nedical and we have a few -- we
kind of have the people who couldn't hack it
anywhere el se. That's who we put in charge of
our nedical processing stations, and then they
have a bunch of civilians who work for them so |
nean we don't have any advantage over that
either, but the other piece is that | think --
and |'ve been talking to the recruit command
which relates not to this physical side but the
mental side -- if down the road we're able to
| ook at the nental health by doing a sinple test
and now putting the kid in a conputer at the
recruit station and finding out the people who
are going to wash out, maybe we can reduce the
effort we spend on the other group because
there's a lot of noney we |lose in taking recruits
t hrough every year and then having to recruit so
many. If you can get good quality, then you may

be able to reduce the nunber.
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So | think those are both factors and,
li ke | say, probably the biggest factor though is
the shortage of potential recruits right now
That's a real problemfor us, all three services.

DOCTOR KULLER: Bruce, | have one nore
gquestion for you. This is just sem -scientific.

You diagnose a stress fracture by an x-ray, |
presunme. Is that right?

COLONEL JONES: We've used a variety
of definitions. X-rays, bone scans. And
actually, «clinical presunption is very highly
predictive. If you' ve got all the signs and
synptons, point tenderness over bone, increasing

pain wth increasing activity, that sort of

stuff, that's very predictive. So the different
studi es have used different methods. | believe
that they had a very good, very rigorous
definition. It involved bone scans, as | recall,

and x-rays.

COVMANDER SCHAFFER: Bone scans, x-
rays, point tenderness, and to be clinically
presented ahead of tine. It was not an active
surveillance. W didn't go out and |look for them
wi th bone scans.

DOCTOR KULLER: | was just wondering
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if you took recruits at the end of training and
you sort of sonmetine during training you x-rayed
them some way of identifying stress fractures.
Are there stress fractures which are essentially
relatively asynptomatic? In other words, one of
the questions is do you nodify the strength of
t he bone or do you nodify the kind of response to
the stress fracture? Do you nodify the nuscle,
you mght say in the tendon primarily, or do you
nodi fy the strength of the bone when you do this
trai ni ng approach that you're using?

COLONEL JONES: | think you nodify all
of them and perhaps the reason why recruits who
do sone exercise in the couple of nonths prior to
comng in benefit in terms of stress fractures is
because t here I's good evi dence t hat you
strengt hen bone. You exercise the bone. You do
nore wei ght bearing, |oad the bone nore, and you
strengthen it.

Your question about stress fractures
and what would happen if you x-rayed everybody,
we haven't x-rayed everybody but we did a study a
few years ago at Fort Bliss where we x-rayed a
random sanpl e. | mean we got so many vol unteers

that we had to do a random subsanple, but
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basically everybody at the end of recruit
training in the seventh week volunteered for this
study to have bone scans, and so we did a random
sanple of 25 percent of them In 250 normal
i ndividuals -- these were individuals who hadn't
had a stress fracture or any indication of a
stress fracture -- 97 percent of their bone scans
were positive. But that doesn't nean that they
had stress fractures.
DOCTOR KULLER: Vhat do you nean by
positive?
COLONEL JONES: By positive | nean
using criteria in the literature by Swass et al.
They had bone scan evidence of what would have
been called a stress fracture, but these were
asynptomati c individuals. What that told us was
that bone scans were overly sensitive as a
di agnostic tool because clearly 97 percent of
them did not have stress fractures, which is a
pat hol ogi cal condi ti on. What they had was
evidence of renodeling of bone, and that's what
the bone scan shows you is that the bone is
actively renodeling.
DOCTOR ASCHER: But it's a continuum

It's a continuing through renodeling to painful
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remodeling to fracture.

COLONEL JONES: Yes, to pathol ogical,
and the fracture is really a msnoner because
nost of these stress fractures have no cracks or
anyt hi ng. It's just overly exuberant renodeling
of bone and weakening. It'"s a very interesting
area, and there's a lot nore to tell about this.

We should probably nove on to get on
with the rest of our business here. Vhat [|'d
like to do now is talk about the AFEB report, and
what we have just seen is very close to ny heart
and was really one of the npbst exciting projects
| have seen in ny scientific life. Havi ng been
involved in this area so nuch, it gives nme a
great deal of satisfaction to see the success of
their study out there. I would like to say,
however, that this report which nost of you at
the front table have and those of you at the
front who don't have it, | think | have enough
copies for you over here. I don't have enough
copies for everybody, but if you'd see M.
McFerrin, who's at the viewgraph nachine here,
afterwards and give her your nanme and address, we
can send you reports when we have final approval

to send those out.
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In any case, this is one of the
proudest achi evenents that |1've contributed to in
my professional life. | owe a great deal of
t hanks to the nenbers of the work group that |
chaired, co-chaired with Doctor Hansen, who could
not be here, and Commander Schaffer was a part of
that work group. I owe a special thanks to
Doctor Kuller and to Doctor Hansen. They were
the ones who really energized ne to npve ahead
with this smartly, and for those of you who have
been present through all of this, you wll
remenber that this all started with a nmenorandum
fromthe Arny Surgeon General in January of 1994,
so here we are two years |ater. | don't think
that this could have happened any nore rapidly
than it has, but it would not have happened this
rapidly if it was not for the interest of Doctor
Kul | er and Doctor Hansen.

Next slide. VWhat |'d like to do at

this point is just reenphasize what | think are
sone of the key points of this report. The first
one is perhaps the nost critical. I f you have a
problem but you don't recognize it, it is very
unlikely that you are going to solve it. | think

for that reason the primary thing that we need to
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take out of this report is that injuries are an
I nportant, if not the nost inportant, cause of
norbidity, nortality and disability in the three
services. The Air Force has a little bit I|ess of
a problem but certainly for the Arny and the
Navy, and it's right up there for the Air Force.

Now, the next thing is is if you do
not have systens to nmeasure your problens to
identify them you also aren't going to solve
t hem We needed the systens that you' ve seen.

Now, one of the things, you mght look at this

report and say, well, the systens are in place,
but they aren't. The problem is is that these
dat abases are adm nistrative databases. It took

a tremendous amount of energy to pry this data
out of them but we're on the verge of having
those systenms in place, so | think we need to
recomend that we have those conprehensive
i ntegrated nedical surveillance systens.

| think the other thing is, and what
Commander Schaffer's data shows, that if we
i nvest noney in research, it's going to come back

and pay off, but we need to make that investnent.

The other thing is once we have
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surveill ance and research, we need to communicate
with the people in the safety community and the
ot her prevention communities who can go out there
and actually get the job of prevention done. I
think it's inportant to enphasize and to
i mpl enent prevention strategies where that's
war r ant ed. I think that we have evidence today
that we could make recommendati ons on prevention
of training-related injuries. However, | think
that it would be shortsighted to make that the
primary focus of any of our recommendations
because you may get imedi ate successes but then
you don't have the infrastructure that you need
to do this on an ongoi ng basis.

And the recommendation is not just for
injury surveillance. Al t hough the injury work
group was made up primarily of injury
epi dem ol ogi sts, their primry recomendati on was
for medical surveillance, and |I think that that's
where the noney is. But in the area of injuries,
we need to convene a tri-service workshop or
sonething like that to bring together all the
pl ayers from the safety community, from the
research community, and from the surveillance

community and elsewhere to carry this the next
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st ep.

Next slide. Now, you have in your
hands the report of the work group, but the final
chapter has not really been witten on this, and
what | wuld Ilike to do, wth the Board's
perm ssion, is include their recomendations and
perhaps sonme of the data you saw in injury
prevention successes in a final chapter that
woul d be the Board's chapter in a final report.

I'"'d also like to solicit a forward
from a current or former Board Menber to have a
forward and then what 1'd like to do -- next
slide -- is | really think that the effort and
the quality of the data that went into this
report is too good to let it sit on soneone's
desk and gather dust or in a limted space. I'd
really like to seek to have this published. I
know we can publish it as a mlitary technical
report or a technical note that will get in the
defense technical information centers, |library,
where it's reference and it can be accessed by
mlitary people and others, but | also think that
we could get it out in the open literature.

| have approached Mlitary Medicine

where | think it is nmost appropriately sent. The
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editor | talked to has not seen this report.
Wth your permssion, I'd like to send it to him
But they are interested. They think that if the
report is what | say it 1is that they would
publish it as a supplenent and send it out wth

their nonthly journal that they normally send

out . The publication costs would be sonmewhere
between $5,000 and $10, 000. | think we or
someone else would have to absorb that, but
that's what | would recommend that we do wth

this. We need to polish it a little bit nore.
|'d |like your guidance on that.

And in conclusion I'd like to say that
| think that -- well actually, before |I go on
with that, you have an extra handout here which
i s another table of contents, and |'ve reserved a
space there that's highlighted, Chapter 7, for
the Board's concl usions and comments.

And with that 1'd like to say that |
think that this report provides a blueprint for
how we can establish the nedical surveillance
systens to do a nore effective job of preventing
I njuries, but | think also preventing other
di seases as well, and | think you' ve seen

evidence here today that where we have the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70

i nformati on systens and we have the coordination,

we can be highly successful at preventing
I njuries.

Thanks.

(Appl ause)

COLONEL FOGELMAN: O her conments?

DOCTOR KULLER: Bruce, | would hope
that it mght be possible to publish this also in
a nonmlitary journal. | think there are severa
journals that publish supplenents to the journal
without a cost that | think would be extrenely
Interested in publishing in this because for the
civilian population that's very much involved in
i njury-rel at ed research and prevention and
especially I think at prograns which are involved
in training now in high schools, col | eges,
etcetera, this becomes extraordinarily inportant
and the data in here IS extraordinarily
i mportant, so | hope that it nmay be possible to
get this published also in a nonmlitary journal
so that it again doesn't get buried, you m ght
say, but really will be useful to people working
Iin the accident and injury field because it's a
very inportant docunent.

COLONEL JONES: Well, | appreciate
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that vote of confidence. I'mreally |ooking for
suggestions and I'm open to publishing this
wherever we can legitimtely do that. I think

that there are clearly a nunber of avenues, and |
think that the work group put in a trenendous
amount of effort. I would like to say that this
work is based on data that was collected by a
conpani on work group who is putting together an
atlas of injuries in the mlitary that goes
beyond the data here. It doesn't have as mnuch
text and it doesn't have as nuch in the way of
I nsight into databases, but it does collect the

data and |I'd like to show that to the Board at

sone tinme, too. | think that vyou'll be very
interested in a sunmry of that. But this
report, | agree, 1'd like to get it. If you wll
get your information to nme, | will do whatever is

necessary to coordinate the effort to get this
out to the audiences that would benefit from
seeing it.

|'ve greatly appreciated the support
that |'ve gotten from the Board over the years.
There have been tinmes when ny energy |evels have
run a little low, but | nust say that this group

charges nme up every time | come here and it
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rejuvenates ny own strength to go on with this.
It's been very exciting, and you all have been a
key part of this.

DOCTOR FLETCHER: Bruce, 1'd second
that having this out to a general nedical journa
even before you submt it to MIlitary Medicine

because it wuld not be good to duplicate

pr obabl vy. Try to go for sonme very genera
medi cal --

COLONEL JONES: Sure. I'm open to
suggestions and | don't think we have to hurry

with this, but | would |ike to nove ahead.
COLONEL LEI TCH: | spoke with Bruce
about this yesterday and | genuinely believe it.
It's a nmuch bigger issue than a nedical issue
because at the end of the day, this is a
personnel -- this is what makes DP, Chief of
Naval Personnel, Chief of whatever you call it.

Unl ess they understand what this neans and the

I npact that they have on training and all that
goes with it, all we're ending up doing is
repairing other people's m stakes. Recent |y,

having taken some of the first cases that Bruce
gave ne, | had a look at the British arny and as

it refers to April of 1994, we had, out of
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120,000 active nen and wonen in the army, over
5,000 who were nedically downgraded. That's a
brigade's worth of soldiers in a very small arny.

| asked them two questions. Firstly,
where are they now and who are they? The second
gquestion was how did they get there in the first
pl ace? That really has becone a major focus for
us now is to try and understand how we took fit
18 year old nen and wonmen and before their
fortieth birthday we mde 5,000 of them at any
one time physically unfit. What are we doing

that's wong? Lifestyle, training and everything

el se. No matter what we do within the nedical
services -- and that's the people who are
actually doing it -- <change their mnds, we're

going to be permanently treating as opposed to
preventing. And | think this really begins to

focus the whole business of what we were saying,

the wi der meaning of health. You know, this is
not a nedical issue per se. It's a much, nuch
bi gger one. It's a focus for what we're noving
into, | think, in mlitary nedicine which is away

fromtreating and away from sick care into health
care. However, | think a rmuch w der circulation

t han purely the nmedical is needed.
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COLONEL JONES: M ke.

COLONEL PARKI NSON: Yes, Bruce, three

poi nts. First of all, the inpact of this
docunent is already good, Is already being
hopefully |leveraged in the Air Force. Sandy
Zel ni ck, who' s our chi ef of occupat i onal

medi ci ne, was on the verge of flying down to San
Antonio to talk to them about the problem of E
coding and standardization of i njuries, and
basically | said this is your hamer .
Essentially and AFEB-produced DOD-wi de docunent
that says this is a mpjor concern as to how we
collect information. So we're already putting
this document to wuse, even though it's not
published per se, and | think that's the very
intent of it.

Secondly is | think what we have not
tal ked about is for a tri-service DOD- brokered.
It has to be at the DOD |evel. W in the Air
Force are trying very hard to get our injury
people together wth our nedical people, our
safety people, etcetera, and we're mnmmking sone
headway wor king through the Secretary of the Air
Force's office, but there nust be a broker who

brings us all to the table at a |evel even above
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the Air Force, and | think that's where the DOD

| evel , el t her heal t h affairs or in ES,
environnent al .

COLONEL JONES: Well, this is really a
joint effort because Colonel Seibert represents
DOD environnental security, and this was a joint
effort fromthe very beginning and it was through
their sharing data that we were able to do this
report her e. But I think we have that
partnership already in place, and | think that
that makes a lot of sense, and Doctor Joseph
could bring sone pressure to bear to do this. I
know t he safety community is al so interested.

COLONEL PARKI NSON: The third point
t hough, and | wonder if there shouldn't be nore
specificity -- and | haven't read this and |
apol ogi ze for not going through this because |
flipped through it wvery quickly -- is that
perhaps the group could have one other chapter
that calls for short term and |long term specific
research initiative. | mean globally we talk
about research into prevention, this type of
stuff, but when we're down talking to M ke
Pol | ack, for exanple, on our fitness study, what

are we really doing about research and state of
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the art prograns for prevention of |ow back pain
in terms of the types of focus studies done by
the Navy in ternms of in our civilian work force
using our research priorities and research
dollars in the work site aligned with what you
find here. So if I had to take this product and
go right now to Arnstrong Laboratory and say,
does your research articulate this, this, this,
this and this, which are promsing areas that
could be advanced in nuch the way that you've
done in training injuries, | think you're very
close to having that and this docunent could be
much nore hard hitting by delineating five or 10
key areas in each of those things. I don't know
I f you could do that, but | know it would be very
useful rather than just generically saying we
need nor e research on surveillance and
prevention. Sonething to think about.

COLONEL JONES: | agree. | think with
only three neetings under our belt it was very
hard, but we felt that we needed to push ahead
smartly with this, and I know others on the Board
have made simlar coments, and | agree with you
whol eheartedly. | think it would take at |east

anot her nmeeting or a couple of day workshop to do
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that, mybe as a splinter group of this tri-
service workshop that we're tal king about.

COLONEL FOGELMAN: We can talk nore
about that after the neeting. | think in the
interest of time we ought to go ahead and press
on and if you have additional comments or
questions, you can bring themup at the break.

DOCTOR KULLER: Qur next speaker and
the next topic is a question for the Board, PCB
assessing adverse health effects of environnmental
cont am nants. Andrea Lunsford, who is the head
of Public Health Support Departnent at the Naval
Envi ronmental Health Center in Norfolk, Virginia.

MS. LUNSFORD: You should all have a
gray folder which has information on this topic
init.

Good norning. Thank you for providing
me the opportunity to provide you a very short
overvi ew of some of the issues about PCB toxicity
and epi dem ol ogy. The topic that |'ve chosen is
addressing evidence of adverse health effects
fromPCBs. |'mgoing to present a paper by three
researchers at the Cancer Center at M chigan
State University and talk about the critical need

to assess the epidem ological evidence of PCB
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toxicity.

Just a very short background
i nformation on PCBs for those of you who haven't
t hought about them or know their |long history. I
actually put a PCB nolecule up on the draw ng
behind the fl ags. But there's two biphenyl rings
with a variable nunmber of chlorine attachnents.
So PCBs are really a chemcal famly. They
differ in structure just by the nunber of
chlorines attached, and they have excellent
dielectric and insulating properties which is why
they were used all over the world in hydraulic
equi pnent and electrical transforners. They' re
al so lipophilic. They're thick, oily liquids or
sol i ds. Their |ipophilicity makes them adhere
strongly to soil particles, sedinent particles.
That is how they accunulate in the environment
and also in the context of bioaccunulation and
partitioning within the body. They partition to
fatty tissue.

They extrenely stable, resistant to
|l ots of sorts of degradation. In fact, from a
chem cal point of view, these were sort of wonder
chemcals at the time they were invented back in

the 1920s and 1930s because of their stability
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and apparent lack of toxicity, it was thought at

the tine.

These are sone of the uses. They were
used as heat exchange dielectric fluids,
hydraulic equi pment. They were also wused as

pl asticizers, and this is going to be of nore

interest to the topic that |I'm going to talk a
little bi t about, sonme of t he current
regul ati ons. They were used as extenders for
pesti ci des. They're often m xed with

chl orobenzenes as a solvent to make them | ess

Vi scous. They're also ingredients, we've now
found, in caulking materials, in paints. They
help retard photodegradation. They add a

pl asticizing ability. They're found in adhesives
and they're used quite widely as fire retardants
in small quantities.

There were also sonme historical uses
| i ke carbonless paper and the ballast and
florescent lighting fixtures.

I like to look at things from a
hi storical perspective, and | think this is
particularly inportant in the case of PCBs. So
I'"'m just showing a very short history here.

Bet ween 1929 and 1970, | said thousands of tons
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but it was nore |like hundreds of thousands of

tons were produced annually in alnpost all of the

devel oped countri es. In 1966 there was a
researcher who was looking for DDT in the
envi ronnent . You remenber back in the 1960s the

persi stence of DDT in the environment was a big

| ssue. And his chromat ographic equi pnment -- he
had a GC nass spec -- was nore refined than
former instrunents. He was |ooking for DDT
residues in fish, in ocean water, in Baltic

seals, and every single sanple that he took of
ocean water or biological sanples, he found two
peaks were com ng out alnost at the sanme place on
the chromatogranms and it was very close to the
DDT peak but he found this other peak and deci ded
to find out what it was and it turned out it was
PCBs, what we now know were PCBs. And this was

really the first tinme that people were aware that

it was everywhere in the environnent. After
that, there was |ots of testing. You can find
PCBs in polar bear livers in the Arctic ice, in

breast mlk from US. wonmen and Argentina, a
number of places in the world. So it's a
ubi qui t ous persistent chem cal

But the inportance  of the 1966
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di scovery is in conjunction to the DDT scares.
In 1977, after PCBs were discovered, there was a
| ot of research as to how far reaching was the
cont am nati on. EPA banned the manufacture and
distribution in comerce of PCBs. Si nce then,
PCB levels in the environnent have decreased.
They' ve been nonitored in ocean waters, in air
in soil, in biological tissue.

I just want to go also over the
epi dem ol ogi cal /toxi col ogi cal information we have
about PCBs because currently there's a raging
debate about risk assessnent in general and PCBs
are sort of at center stage of sone of that
debat e. Persistent chemcals, | should say.
Back in the 1930s was when people recognized that
people working in some of the factories in
Ger many t hat wer e maki ng t he hal ogenat ed
hydr ocar bons, they were working in solvents. | t
was kind of a new industry. They had hal ogenat ed
napt hal enes, chl or anapt hal enes, t hat sort of
t hi ng. Two young nen died of jaundice and they
had been exposed to chl oranapt hal enes of this big
m xture of things. Al so, one of them had been
exposed to what they called chlorodi phenal at the

time. But toxicities from an occupational sense
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were also being discovered for a nunber of
regul ar hydr ocar bons t hat wer e hal ogenat ed
hydr ocar bons. For exanple, carbon tetrachloride,
met hyl ene chloride, trichlorethylene. So in the
1930s if you |look at sone of the old handbooks on
occupational disease, they sort of throw in
chl or odi phenyl s in with t hese hal ogenat ed
hydr ocarbon toxicities.
|'ve already nentioned the 1960s.

Really the big event in the 1960s was the
di scovery that DDT, a very persistent chemical in
the environnent, was causing detrinental effects
to wldlife and that had such far-reaching
consequences. There is a PCB incident that is
shown next here. In 1968, there was a poisoning
over in Japan fromrice bran cooking oil and rice
bran cooking oil has to have a clarification step
where they're put in big vats, the rice bran is.

The oil needs to be clarified, and that's done
with sort of heat transfer pipes. There was a
state in Japan -- they call them prefectures --
where a nunmber of people -- it was alnmopst 1,000
people -- becane ill and there were a variety of
synptonms but the commonality between them was

this rice bran cooking oil from one distributor
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And it turns out that the heat transfer fluid
that had been used by the conmpany nmaking the rice
bran oil was old equiprment and it was |eaking and
it had leaked a lot of PCBs into the rice bran
oil and people had ingested that. As 1'm going
to show a little bit later, there were also other
things init.

Com ng right after this discovery by
Jensen of t he persi stence and ubi qui t ous

contam nation of PCBs to discover there was this

real poisoning incident, and |'ve also put down
here Yucheng incidents. There was anot her
poi soning incident in China. Sanme cause. Ri ce
bran oil .

So between the 1970s, there were a | ot
of laboratory animal studies to determne the
toxicity of PCBs. This escal ated dramatically.
The first case they started because of DDT had
reduced the bald eagle population. What woul d
PCBs do to wldlife, but then as soon as these
poi soning incidents happened in 1968 and 1969,
then there was a big increase in the amount of
research done on PCB toxicities.

There were several other incidents

al ong the way. There was in the 1970s a factory
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in Italy that was making herbicides, etcetera,
and it blew up so there were other popul ations.
Occupati onal studies also included once PCBs were
goi ng to be banned, t here was a | ar ge
manuf acturing capacity in the United States for
capacitors where PCBs are used and also the
people that work in the electric industry working
on PCB transforners, el ectrical transformers
cont ai ni ng PCBs.

In t he 1990s t here wer e non-
occupational studies and also a re-look at sone
of those populations which were at first
inmplicated in some of the incidents of the Yusho
Yucheng as well as the capacitor nmanufacturing
popul ati ons. And then really comng down to the
| ate 1980s and 1990s there's been sone nol ecul ar
bi ol ogi cal studies done to try and elucidate the
mechani sm of PCB toxicity.

So very quickly, what were the
synptonms of the Yusho incident? WlIl, they had
acute effects, very obvious l|lesions on the face,
back, external genitalia. These are eruptions
that | ook |ike an acne. They don't go away very
easily. There was hyperpignentation of the face,

nails, gingiva, chronic bronchitis in sone of the
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patients, sputum persistent cough. There was
sonme neurological synptonms noted like vision
| oss, not permanent, but headaches, dizziness,

nunbness of the extremties and also the general

mal ai se category -- at the tinme they reported it
under general malaise -- was stomach pain, joint
pai n, di arr hea, i rregul ar menst r ual cycl e,

general fatigue.

They | ooked down the line. There were
several infants born of wonen who were pregnant
during this incident, and 10 out of 13 of the
i nfants born of inpacted nothers exhibited this
hyper pi gnentation. Nine out of 13, increased eye
di scharges, sort of a cheesy-like discharge. And
adults were found to have elevated serum |evels
of PCBs at the tine. They also did sonme |iver
enzyme tests like aspartic transferase. They
were found to be el evated.

However, down here at the bottom in
the 16 year followup study, there was a
statistical excess of the risk of cancer, |iver
cancer, found in one prefecture neaning one of
the states, one of the counties. Relative to the
incidents in that county, there was an increase

of the population that had been poi soned.
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One of the things that sonmehow didn't

make it onto the slide. They also |ooked back at
the Yusho infants and found that there were no
|l ong-term effects. I n ot her wor ds, no
nmor phol ogi cal changes or neurol ogi cal changes.
All right, need to get going along
with this. So there's this long history of PCBs.
Wy is it that it's still a big issue? Wll,
because right now nore restrictive regulations
have been proposed by the EPA in Decenber of
1994. There's a br oader application of
met hodol ogy <called risk assessnment nethodol ogy
that canme out of the Superfund program and it's
being nore wdely applied to other heal t h
st udi es. State health agencies have adopted it,

etcetera. There's been a re-look at EPA toxicity

val ues. EPA thensel ves are issuing sone toxicity
reassessnents |like the dioxin reassessnment and
this year -- | Dbelieve Septenber is now the

projected date to have a PCB reassessnent

publ i shed.

The current debate about cost benefit
analysis in general. I want to talk just a
m nute about the proposed PCB rule. In the

Federal Register Decenber, 1994 under the Toxic
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Substances Control Act, EPA has proposed sonme
amendnents to that act. And the differences
between the <current existing rule, TOSCA was
I ssued back in 1976, was banning the production
and manufacture of PCBs and that rule covers
liquid PCBs. It says transforners have to be --

the concentrations can't exceed 50 parts per

mllion and so you have to clean out old
transfornmers, that sort of thing. Li qui ds t hat
did not have greater than 50 parts per mllion

were not regul ated under the old TOSCA Act.
The new proposed anmendnent is going to

al so regulate solid materials and there would be

requi rements for det er mi ni ng t he PCB
concentration in a nunber of t hi ngs i ke
mul ti phasi c conbi nations of |iquids and solids.

And what that means, |'m going to show you in a

m nute what sonme of the conponents for Navy.

Some of our ships have big electrical cables on
them and that's sort of |ike maybe three wre
bundles and that'll be enclosed in a matrix of
pol ymer. That polynmer then has a number of --
the whole cable has sheathing around it. But
within that polynmer matrix, it's been found that

there's PCBs. well, if that polyner, regardless
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of if that polymer matrix is one percent, 10
percent, 25 percent of the whole item if that
matri x has greater than 50 parts per mllion
PCBs, then the whole item is considered a PCB
contam nated itemand will have to be regul at ed.
Things like paints on the hulls of ships. So |
want to get at sone of the other requirenents,
mar ki ng, storing, disposal.

As witten, the proposed rule would
require anything found to contain more than 50
parts per mllion PCBs in any conmponent to be
| abel ed and so one envisions if you want to be
facetious, PCB hazard warnings every 10 feet down
the hull of the ship. Sanme thing wth the
el ectrical cable inside and, in fact, in some of
our shipyards where they are decomm ssioning
ships, some of the areas that are known to
contain PCBs, you walk in there and there are
these little | abels about every 2 feet.

Reporting and record keepi ng
requirements. The proposed rule requires that if
-- it is purported to be in order to enable and
allow use of PCBs in solid materials but what it
says is that if you find the material has nore

than 50 parts per mllion PCBs you have to
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nonitor the area in which that item is |ocated
and for the first year you' d have to do quarterly
air monitoring and subsequently you'd have to do
annual air nonitoring every year. In the sane
way, you'd have to take white sanples, surface
white sanples, quarterly in the first year and
annually thereafter. Well, 1if you look at a
ship, you have various conpartnents. You have
engi ne conpartnments and you have galleys where
you eat and you have forward conpartnments and you
have bridge conpartnments. So in other words, if
sonething like an electrical cable went through
all of those conpartnments and you have to pick
like a representative portion, you have nmany
different classes of ships. Well, you can see
t he nunmber of sanples that would have to be taken
j ust to assure t hat there's not bei ng

occupati onal exposure beyond significant |evels.

One other thing -- and again, | didn't
put it on this slide -- but the proposed rule
would lower the standards to 10 m crograms per
nmeter square of surface area contam nation.
Right now, it's 100 mcrogranms per neter square

and | believe the Coast Guard risk assessnent
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that was just recently conpleted -- |'m using
sone of your data because we don't have ours yet
-- measur ed, I think one of the maxi mum
concentrations for table surface in the galley
where you eat was |like 320 m crograns per neter
squar e. Background levels in buildings are 50
to 100 m crograns per neter square.

Also for air, currently OSHA has
perm ssi ble exposure limts for air. For | ower
chlorinated PCBs, that's one mlligram per neter
cubed for air chlora 1040 which is 40 percent
chl ori nat ed. It's .5 mlligrans per neter cubed.

This would lower it to one part per billion in
air.

DOD responded to EPA's comments.
think the letter is dated May 5, 1995. Part of

that response, Arny gave coments, Navy gave

conment s. Navy estimated that because both
active and retired shi ps contain t hese
conponents, PCBs, it would cost $500 mllion

annual ly above our PCB prograns now to conply

with this regul ation. Perpetual air nonitoring
was one of the aspects. However, Navy ships
right now are resold or scrapped after -- well,

many of them are sold or scrapped. And some of
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the provisions of the rule prohibiting resale,
distribution and comnmerce would preclude a ship
that still contains electrical cable to be sold
for scrap.

Now, one of the things | just need to
mention here is we already renove all the ngjor
sources of PCBs. For exanple, any remaining PCB
transfornmers on ships. Those are renoved. Belts
on submarines that were inmpregnated with PCBs,
the sound danmping and insulating. Those are
removed. So we're not talking about that. W're
tal ki ng about integral conponents and the cost to
remove them before being sold. So there's really
t hree scenari os. We're looking at resale to
foreign countries that my not have the sane
occupational controls as we have. The need to
bl ast down to bare netal before you can resell
hi gh grade steel on the world narket. Pl at f or ns
could not be wused for SINKEX |"ve put down
t here Navy target practice. Seven or eight ships
a year that are wused for certain exercises.
Actually, the way the law is witten, a skipper
of a ship mght be liable for taking a ship out
of Anmerican territorial waters and tying up in a

foreign country. So you can see why Navy feels
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the need to respond to the rule.

There is a mechanism for requesting an
exenption from the proposed rule and that
mechanism is to perform a health risk assessnent
and submt that information to EPA. Lest | not
get to the end of ny talk, Navy has initiated --
we're in the planning stages now. We' ve taken
sonme sanpl i ng and we're devel opi ng a
conprehensive health risk assessment to address
occupati onal exposures, exposures when ships are
being decomm ssioned, and some of the foreign
sal es issues.

So in the process of a health risk
assessnment, what you have to do is you have to
use certain nethods that EPA has devel oped

basically for Superfund that are now being used

in other arenas. That brings the whole issue
about EPA risk assessnents. There have been a
number of bills. I'"'m going to show you in a
mnute just sone of the current literature on

ri sk assessnents and toxicity reassessnents. But
essentially one of the issues is that there are
sone really ultra -- what sonme people consider
ultra conservative toxicity values have been

i ncorporated and so one of the criticisms of the
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current nmethodology is that the nodels that are
used to derive toxicity values are based on
| i near non-threshold dose npdels that basically
originated fromradiati on physics and cancer.

The ot her I ssue (S | ow dose
extrapol ati ons. | don't have time to go into any
of these, but essentially data is being used that
were devel oped -- toxicity data that wer e
devel oped usi ng hi gh doses in ani mal s
extrapol ating back down to very, very |ow doses
in order to estinmate exposures over, say, a 30 to
70 year peri od. l've just throwmn up a
representative sanpling of some of the literature
that's been published in the l|ast few years.
Science and judgnent and risk assessnment had a
maj or i npact on requesting EPA to re-look at sone
of the toxicity assessnents. More science and
j udgnent in risk assessnent. The dioxin
reassessment docunent t hat EPA has been
developing for a nunber of vyears. It was
publ i shed. Chapt er 8, the dose response
rel ati onshi ps was revi ewed by the Sci ence
Advi sory Board and the responses to it, it was
fairly critical in some areas including the areas

we nentioned about still wusing non-threshold dose
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response nodel s.
| brought along a risk policy report.
It's an interesting publication that tells you a
nunber of the debates going on in EPA, etcetera.
The House Risk Reform Bill that you' ve all heard
about . "Il go on from there. That was just to
show you that there really is a national debate
ri ght now about risk assessnents.

And in this latest risk policy report
Doctor Cogliano, who's with EPA's National Center
for Environmental Assessnent, has stated -- this
was BNA in February of '96 -- that the PCB
reassessnent that's going to be published, they
have sonme of those volunes published, and they
are going to revise the toxicity values for PCBs.

They're reevaluating the old study. They're
reeval uati ng t he classification system for
carcinogenicity of PCBs.

Wiy is it really critical for us to
| ook at epidem ol ogical evidence again? Wel |,
the reason is because Yusho Yucheng poisonings
were a long time ago. We've never seen those
effects in the human popul ation since. The
second thing is after the fact they found out

that the synptonms exhibited by the Yusho patients
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were nost |ikely caused by furans and di oxins.
That's been fairly well established. They found
very high levels in sanples that had been taken.

So all of the studies of PCBs in humans so far,
the cohort studies, etcetera, have not found
anywhere near those severity of synptons.
However, over here on the left is just a very
quick listing of the various effects that have
been found in I|aboratory animals, and they're
pretty severe. I mean they range from
tunmorigenesis in rats to thymal atrophy in the
progeny of nonkeys. But the point is the type of
epidem ol ogy that is occurring for environnmental
contam nants is this. You're not seeing your
ebola virus which has an immediate effect, but
can you really bunp off that health benefit
ef fect against sonething that mght be low |eve
and perhaps be causing, say, infertility in our
population or nore subtle immune effects that
m ght be lowering i mmnol ogical response in
general? And that's sort of where we're at with
PCBs.

ATSDR, the Agency for Toxic Substances

and Di sease Registry, is an agency of the U S.

Public Health Service. W like to call it a



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

96

sister agency to CDC. They're mandated under the
circle of laws for Superfund to perform public
health assessnments at sites and they recently
Il ssued a draft toxicological profile, an updated
draft t oxi col ogi cal profile for PCBs. |t
contains over 800 references to PCB studies. One
of the things that they've tried to show wth
their |owest observed adverse effects |evels,
that sort of thing, is to differentiate between
serious effects and | ess serious effects.

The paper that 1've provided with this
briefing |ooked at a nunber of epidem ol ogical

studies and they set up a study criteria and

eval uation natrix. This is such an excellent
paper. After you read sone 100 or 200 PCB
epi dem ol ogi cal study reviews, |aboratory aninal

studies, etcetera, this was a rare find in ny

point of view and admttedly, I['"'m not an
epi dem ol ogi st . But the matrix that was set up,
"1l just go quickly to that. They actually

evaluated things |ike the response rates, whether
they were 75 percent or higher, 74 percent or
| ower, that sort of thing. And then the
statistical significances of the reported data.

| had planned to go into that a little bit nore,
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but 1'll leave it for you to read after the fact.
One of the things | really wanted to

point out. They cited -- they show four -- sorry

the fourth one didn't make it on here. The

aut hors, Swanson, Ratcliffe and Fischer, cited
t hese four sources as providing the evaluation

factors that they developed and they asserted

t hat this S st andard epi dem ol ogi cal
met hodol ogy. Not comng fromthat field -- I'ma
bi ochemst -- | don't have the wherewthal to

evaluate are those in fact the norm the standard
for epidem ol ogy, and that is one of the things I
woul d appreciate if the Board were wlling to
consi der | ooking at.
The conclusions are very inportant.

Qut of 39 occupational studies that wer e
reviewed, only three of them -- and we're talking
about | arge cohort studies in many cases of the
capacitor manufacturing workers, that sort of
t hi ng. Only three of the 39 studies showed
actual evidence, conclusive evidence of adverse
health outcomes. And of those three, the synptom
in two of them was chloracne. There was one
study that showed a statistically significant

i ncrease in nelanonn. | think there were three
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mel anoma  persons in that cohort. And that
statistical significance was relative to the

state's incidence of nelanoma. Actually, even in

that case, if you |looked at the |ocal areas
i ncidents, it would not have been statistically
significant. O those 39 studies, in addition to

the three that gave conclusive evidence, there
were only two that provided suggested evidence
and both of those were chloracne. And this is
very inmportant for those of us working in the
envi ronment al ar ena. None of t he 33
envi ronnent al studies provided conclusive or
suggestive evidence of any specific effect.

Ot her concl usi ons. Majority of the

st udi es, 70 percent could be classified as

i nconcl usi ve because of defi ci enci es in
met hodol ogi es or defi ci enci es in reporting
I nfor mati on. There was obvious specul ation and
extrapol ation presented as discussion. This is
sonething that | can't over-enphasize. Many,

many, many of the reviews about PCB toxicity and
epi dem ol ogy are along the venue of well, we saw
no absolute effects but we saw this effect and

therefore, we think it likely that -- And one of

the small statements in the conclusions of this
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report is that is there really a place for that
in scientific literature? |  mean how nuch
specul ati on do you want? So it's inportant where
we are in PCB epidemology and toxicity to
differentiate between those data which really
show an effect and those which have suggestive
evi dence, nonconcl usi ve evi dence but t hen
specul at e. So the questions that we
had developed for the AFEB Board is based on
avai |l abl e epi dem ol ogical evidence, is it likely
or unlikely that PCBs cause adverse human health
outconmes? And we're talking in the reginme of |ow
dose chronic exposure. I  think environnmental
persi stent chemi cals can fall under that study.

Epi dem ol ogy of very, very |ow doses over very,
very long time franes. And you may feel that
because there's not inmmediate incidence that are
dramatic and you can nmonitor that it may not be a
problem but as an exanple of the potential of
adverse health outcones, if lowered fertility or
| owered i nmune response were in effect. We have
wormren on ships now, for exanple, and one of the
things we'll have to consider in our health
assessnment |ooking at the toxicity is well, what

about pregnant females? You know, we'll have to
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at | east address the potential epidem ology of
pregnant females onboard ships that have PCB
conponents in our risk assessnment that wll be
handed to the EPA.

W'd like to be able to use this
st udy. One of the things about an EPA health
risk assessnment is that there's this section of
it, a defined section called Toxicity Assessnent,
and one is allowed to provide new evidence, to
di scuss evidence. You don't just have to use EPA
default paraneters. You want to consider their
paraneters, too. We'll be using things |like the
ATSDR tox. profile, but also evidence l|like this.

GE is a big industrial conpany who's also
commented on the proposed rule and has, in fact,
done sonme research showing elimnation rates in
humans and that that's primarily the reason why
we differ from animals, a lot of the |aboratory
ani mal s. Dogs and humans have great elimnation
rates, and other animals do not. But that
literature hasn't been peer reviewed yet. So
even though EPA is considering it, it's not made
It into some of the tox. profiles and other
literature of PCB toxicity.

So what | was trying to say is if you
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could | ook over this evidence, that would be an
assurance on our part that we could reasonably
include it in our toxicity assessnent of the
health risk assessnent t hat wi || be being
devel oped.

And secondly, a very inportant part of

this is is the evidence insufficient to draw a

conclusion and, if it is, what are the mjor
defi ci enci es? And |I'm speaking specifically
about this critical assessnent t hat we' ve
provi ded.

| apologize for the last bullet. We

wer e di scussing possibly putting down here sinply
the June nmeeting because if the Board would be
amenable to it, we are going to be devel oping
this health risk assessnent. We're putting our
sanpling plans together now and if there would be
Interest in our presenting it at a |ater neeting,
we would be glad to present that and send copies
of our assessnment for review ahead of that
meet i ng. I sinply told our admnistrative
assistant to -- | said put a heads up for the
July neeting, so that's why we have heads up
July neeting.

Wel I, thank you very nuch
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COLONEL FOGELMAN: Questions?

DOCTOR KULLER: I think you have a
very unpl easant problem I mean the unpl easant
problemis is that this is part of a society that
believes that everything is risk free and that is
that you reach a point in society where you make
the presunption that there is no risk from
anything and that, of course, is untrue, and then
you get to risks which are nonnmeasurable but
could still exist and so that the conclusion
always is of all of these commttees, if you only
have to read the first paragraph and the | ast
because there's always nore research in the first
paragraph is always that the evidence is
I nconcl usi ve. What's in between in generally

not hi ng but rehash of what was stated many, nmany

ot her tines. And |I'm afraid exactly the sane
thing will go on here. Your best hope is that
we'll keep having reports and so you go on

forever with reports without any action, and that
my be the way that people wll spend their
nmoney.

I think the Board could probably be
hel pful or part of the Board in essentially

trying to help out, but this is like the dioxin
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i ssue, of course, in the popul ation. And about
the problem of whet her there are hornone
nodi fiers t hat are nodi f yi ng t he hor nonal
patterns causing mle infertility or causing
breast ~cancer in wonmen or causing changes in
fertility, etcetera, overall. There's a lot of
opi nion, not nuch data, and it's very hard to
collect the data and | doubt very nmuch whether
the Board could cone to the definitive answer
except for the fact that the attributable risk is
probably so low as to be wuninportant and the
relative risk to any single individual is even
going to be lower so that for any single person
the relative risk is practically zero and the
attributable risk conpared with everything else
in our society is going to be so unbelievably |ow
as again to be uninportant.

You m ght suggest to the Congress or
to the governnent that they sink all the ships
and clean them in sonme kind of oil bath and then
they bring them up again. Maybe that solves the
problem Make sone ridi cul ous recomendati ons.

MS.  LUNSFORD: Well, sinking ships,
one of the beneficial purposes that the Navy

likes to do. For exanple, state of South
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Carolina likes to reef build and the substrate
under that part of the ocean is just sand.
There's no organic content of any significance to
accunul ate PCBs, that sort of thing. And
essentially we'd be precluded from using ships
for reef building if it were shown that that
sunken ship could lead to a food chain pathway
where the fish that you catch had PCBs, that sort
of thing. So we need to address that.

DOCTOR ASCHER: There's also the
soci etal perspective. In one of the asbestos
reviews it was stated that if you have the high
school football teanms of all the high schools in
America renmove the asbestos from their high
schools with no protection, they would incur in a

life time less risk than one year playing

f oot bal | . That has to do with where does it fit
into the big picture. How is the public to
j udge? I mean what is the proposed conclusion

from the EMF stuff, from the breast inplant
stuff? As Lou says, it becones an industry. USA
Today says t he studi es are definitively
i nconcl usive. More research.

MS. LUNSFORD: As opposed to nore

research, you know, I  wasn't always a PCB
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resear cher. You get on a particular project and
then you see how nmuch literature there is on it

and that sort of thing. What really is |acking

I's sonmebody having that standard. I n other
wor ds, OSHA in sone of their occupational
paranmeters, they define de mnims risk. Ri ght

now epi dem ol ogi sts are working on PCB toxicity.

Ri ght now there are studies going on. The | ast
study | ooking at wonmen who eat nore fish in the
Great Lakes area versus wonen who don't eat and
| ooking at head circunference and |owered birth
rate. There was a Scandinavian Journal of
Occupational Health just published l[ast week a
study of wonmen who ate nore -- fish eating wonen
on the east coast and the west coast, the east
coast being near a nore contam nated marine
sour ce, et cetera, and t hey f ound sone
di fferences. They did correlate this tine with
snmoki ng which that hasn't been always the case in
the past wth mny of these studies. And
Greenpeace is using that study right now to stir
up people's sentinments again about these dreadful
effects. That doesn't mean that there isn't an
ef fect.

And | think what I'"'mtrying to say is
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there are epidemologists working in the field
but there are many, many other epidem ol ogists
who never viewed environnental pol lutants as
wthin their scope of what they'd even like to
address because if you look at incidents of
cancer and that sort of thing -- | brought along
one show and tell article wth ne. This is an
announcenent for a risk assessnent conference

which followed the nolecular biology conference

down in Olando |ast nonth. | wasn't able to go
but | wanted to. They had a point/counterpoint
session the first day. Doctor Bruce Ames -- |

don't know how many of you have read about him --
from University of California, and he's cone up
with some of the values of natural pesticides.

In other words, plant species evolved because
they want to live, too, and they have these

I nsecticides and other sorts of things against

bugs eating them And Doctor Anes's research
shows, | think, that there's like 10,000 to one
nat ur al pesticides in natural foods versus

manmade pesticides in our food sources.
The counterpoint of this session was
Doctor Ames was going to say, well, you know, his

perspective is that envi ronnent al pol | uti on
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accounts for |less than one percent of overal
cancer rates. The counterpoint was presented by
Doctor Richard WIlson who's a physicist at

Harvard, and his perspective is that you' d have

to have at least a 10 percent lifetinme increase
in cancer incidents to be able to detect it. But
that doesn't nmean -- and the words in this

poi nt/ count erpoint description was, you know, but
we should use our -- that doesn't nean that we
shouldn't be looking at it because there's
situations where there's definite evidence of
hazard at I|low levels could still inpact the
popul ati on. And there's this big issue about
fertility decreasing in devel oped countries and
persi st ent chem cal s, t herefore, are al ways
| ooked at.
COLONEL FOGELMAN: Doctor Perotta.
DOCTOR PEROTTA: You're spending an
awful ot of time on toxicity assessnment, which
IS appropriate, but it's a big quagmre. What |
haven't heard us talk nuch about -- and we don't
have the time today -- is an exposure assessnent.
If this stuff is a solid matrix inside a cable
and it's no longer the soup inside of big

capacitors and transforners that it used to be,
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" m wondering why we're -- | mean | know we have
to because of regulations and proposed rules, but

the issue is you're talking about exposures to

| ow | evels of PCBs. Well, |I'"m not even sure we
have exposure. We don't have much evidence of
exposure in our ships. Now maybe we do in
certain occupat i onal settings where they're

tearing things down or they're fixing things or
they're scrapping things, etcetera, and perhaps
we need to do sonething about that. But you're
talking an awful |ot about toxicity. | don't
believe this Board is equipped to deal with that,
al though our Environnmental Health Commttee would
be happy to work with you on this, but | need to
know whether or not people are really being
exposed to it before I'"m going to sink an awful
|l ot of tinme and energy of this Board or of ny
group to do nmuch with.

MS. LUNSFORD: Yes, and that's what
we're collecting.

CAPTAIN  BERG Bill Berg, Navy
Environnental Health Center. VWhat this is all
about is the new rules have the potential to make
it alnost inpossible for us to do anything wth

our old ships. It may prevent us from selling
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them to other countries. It may prevent us from
sinking them either in sink exercises where we
use them as targets or for refielding. W may be

faced with the prospect as a worst case scenario

of literally having these ships tied up from now
on unt il forever. Qur readi ng of t he
epi dem ol ogi cal literature suggests that for

these situations the risk is very low, and we
woul d appreciate it if the Board would consider
taking on the task of doing a review of the
evidence and either saying we are wong or that
we tend to concur with you and perhaps pointing
out sonme of the gaps in it.

What we have intended to propose at
the next neeting is a discussion of some of the
ways that we think it m ght be appropriate to get
a handle on the actual exposure risk and we woul d
like to present that to the Board or a
subcomm ttee of the Board and say, here's what we
pr opose. What do you think about this? Are we
on the right track? These were situations that
were basically set up for a different situation.
They're being applied to Navy ships, and it's
gotten us terribly confused, and we need sone

help on how to go with this. And we are nore
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than willing to approach it and present it in any
way that you would feel appropriate. We do not
see this as we're here today and tomorrow we're
going to have the answer and everything is fine.
We recognize this is an ongoing problem that's
probably going to require several neetings.
DOCTOR ASCHER: But Bill, if you're
required to monitor and you did that in a very

nice way by the nethod you suggested, showed in

al of t hese si tuations with t hese seal
situations t here i's no exposure in t he
environnent, then you could cone and say, is it

rational then to have a continuous nonitoring
program which costs nmoney? And then, as Dennis
said, the only issue is then the scrapping. l's
that what they're saying is you have to have
nonitors in every room in every ship that has a
cabl e running through it?

MS. LUNSFORD: No. We're working with
EPA conpliance -- well, at least | nmet two of the
people that are going to be involved in assessing
our sanpling design and working us through an
exenption of a health risk by virtue of a health
ri sk assessnent. But on the matter of exposure,

we're glad to do that in order to be able to
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develop a health risk assessnment but right now if
we use the values that are in the proposed rule,
everyone's going to be exposed. I mean
background levels in office buildings of PCBs are
50 to 100 m crograns per neter squared. So yes,
we have sonme data on ships that there are those
| evel s. They're | ower than the fornmer regulatory
| evel s but higher than the proposed regulatory
| evel s.

CAPTAI N BERG. Bill Berg, NEHC. We're
really talking about two different situations.
Ships in our day in/day out operating environnent
which is probably little or no risk although wth
wonmen on board that adds a little filler to it.
The other situation is what happens when we
decomm ssion these ships and we break them up,
and you envision things |ike worknen wth a
cutting torch cutting through these <cables or
cutting them apart. If we have to take the
cables out before we can sell the ship, what is
the exposure there? So these are two very
di fferent scenarios and we are working on
devel opi ng ways to address them

CAPTAI N TRUWP: I think one of the

i ssues in presenting this to the Board was it is
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not an easy question. | think what we're asking
for is not the solution to the whole problem but
at least a help with the epidem ol ogic issue. I
think one of the issues is, nmy read is that
t hi ngs are changi ng. Before we used to have to
march to what EPA and OSHA sai d. | think they're
under pressure that what they say may not cone
out as easily. | think this is one issue where
an epidem ol ogic assessnment has been fit. I
think there are many others that we will see over
time where the sane sort of thought will need to
go into other exposures. Just again in the area
of Persian Gulf i1l nesses, questions about
whet her | ow | evel exposures to
bi ol ogi cal / chem cal agents in the environnment
potentially below detectable levels are a risk
my need to be addressed at sonme tine. I think
this is one area that | think the environnmental
side of the Board has not been wused to the
greatest extent in the past and we certainly
don's expect an imediate response to this
guestion, but at |east a consideration of whether
this is an issue that the Board wants to and can
addr ess. And | think that's also an issue that

can be discussed in the strategy session about
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future directions for the Board.

COLONEL PARKI NSON: Il just want to
echo Captain Trunp's coments and neke them a
little nore blue. We recently went through in
our physical exam section a |look at how many
types of periodic medical exam nations bearing on
the opportunity costs that | was talking about
yesterday for a health ~care system that's
probably going to take a 10 to 30 percent cut
over the next one, three, five years. We do 23
di fferent types of occupati onal medi ci ne
environnental assessnent type of exam nations at
a typical Air Force Base, many of which are
related to or linked with OSHA and EPA type of
stuff and we also have a mnd set which we are
trying to get out of if that the 100 parts per
mllion is good, then the Air Force is going to
go for 100 parts per billion because we're
better, which is another mnd set as we build
this industry around environnmental and health
risk assessnent. Sonetinmes the old saying,
you've got to dance with the one who brung you,
this issue may be the issue where the Board
starts to, in a nore proactive vision that was

articulated by Doctor Joseph, look for ways and
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mechanisnms to utilize the already existing things
in the services to kind of articulate a vision
and beconme nore integrally involved with some of
t hese. There are real, real health care inpacts
of whether or not this standard cones out in
termse of how we man staff and otherw se not
deliver services to our active duty, and we are
just beginning now to ferret those out in terns
of the absolute cost of these prograns. It's
overwhelming in terms of the infrastructure
required to support these. And while it's true
of all industry, and we're not saying that DOD
should be nore exenpt by quantifying it, | think
we can neke a very effective case that is the
juice worth the squeeze.

DOCTOR KULLER: Let ne say again that
| think if you ask the Board, | would strongly
suspect, or if you ask any rational group of
epi dem ol ogi sts, they'd probably say this whole
thing is absurd in what we're dealing with in
terms of risk.

MS. LUNSFORD: WII you put it in
writing for us?

DOCTOR KULLER: | was just going to

say that wunfortunately we're giving a course
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unfortunately at the Society of Toxi col ogy

meeting next week. I think its' cal |l ed
Epi dem ol ogi sts for Toxicol ogi sts. I sort of
poi nt ed out to t he t oxi col ogi sts t hat

epidem ology is a very poor science for studying
non- epi dem cs. By definition, it's the study of
epidemcs and if there are no events that occur
it's very hard for epidemologists to define
t hem They don't exist. If there are no
epidem cs, there's no epidem ol ogy. It's very
har d. And that's one of the problenms you have.
Peopl e don't wunderstand that, you know. If the
event rate is zero, it's very hard to get good
confidence limts around it, and it beconmes a
pr obl em

But there are potentials here, I
t hi nk, that you <could ask sonme interesting
questions in wusing nodern science that would
probably be worthwhile to ask the Board. |t
seens to me because you have phenonenal
resour ces. There are nmuch better ways now of
measuri ng individual exposure than existed in the
past and there's a potential for the mlitary to
link up with some of the -- either within the

mlitary or within the government with techniques



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

116

which can better neasure individual exposure.

There are, as was talked yesterday, gr eat
variations in how these chem cals are netabolized
which is a genetic variation which now can | ook

in the past the genotypic specificity as opposed

to the phenotype. So you could look at the
genotypic expression. And then there are
di seases which nost likely, if one was going to

bet, are going to be related to these, mainly the
areas of |ynphomas, |eukem a because npbst of the
data on the dioxins at I|east and other things
suggest that, if anything, they work on the
I mmunol ogi cal system and t hat they' re
i mmunosuppressants of some sort because there's
very little -- or liver -- there's very little
evidence for solid tunor effects with any of
t hese and with t he nodel even of
| mmunosuppression there's very little solid tunor
evidence. And so you have potential with follow
up and with the AFIP, with pathology groups, to
be able to perhaps |ook at some of the potenti al
interrelationships as a research question to nake
you feel nore secure about whether very |ow
| evel s of toxicity and exposure could have an

effect.
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The tools we have now can only
conclude that there is no risk, and you have to
base that on science. You can't generate -- you
could presune that 20 years from now we're going
to find the risk, but that's what | said. That
makes us feel we have to live in a risk-free
environnent, a risk-free society because we can't
define all risks. Peopl e do get cancer and they
do get it because they've either been exposed to
sonething or they have a genetic susceptibility.

That's a truism It's got to be true.

Ot herwi se, there'd be no cancer. And |ikew se
you get heart disease and other diseases and al so
di e because sonet hi ng happened to you, and that's
al so obvi ous.

So you're dealing with an issue of
attributable risk, so | think it would be
worthwhile for the Board to do this, but | think
in reality even now | would suspect -- and |
could al nost guarantee in the future -- that the
conclusions would be that based on the current
evidence nost of the concern is speculation only
and not supported by any solid data. But one
woul d also have to go forward and say that it's

possible in the future that you'll find people
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who have a certain genotype exposed to very |ow
|l evel s of a certain chemcal for a certain place
in their life time have an increased risk of a
speci fic disease. But right now, you can't find
t hose people, you can't define the exposure, and
you don't even know what disease to |ook for, so
epi dem ol ogy is |ost.

VS. LUNSFORD: Vel |, i f I could
respond to that. You started out by saying well,
epi dem ol ogy may be a poor sci ence for
eval uati ng. On the other hand, it could be one
of the best ones. As devil's advocate, |let ne do
t he conver se. You have supposition or
anticipation of effects in a society and so you
go ahead and regul ate on your best evidence. But
at some point -- and it's been 30 years -- at
sone point, there needs to cone back -- and we
have this whole matter of issue of conparative
risk, you know, vyour risk of dying in a car
accident is one in 60. We're incorporating that

in sonme of our risk communication techniques, but

there has to be a check, | think -- ny personal
opinion, not Navy's -- at sone point on were
those initial concerns -- was there evidence that

supported those initial concerns or relative to
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other things like incidents, injuries and things
like that that you're |ooking at here, relative
to those there's insignificant risk. And this
paper cones close to at |east addressing the
epi dem ol ogy and that goes back to the issue of
epi dem ol ogy is happening by non-epidem ol ogi sts
In a way. Epi dem ol ogi sts are | ooking at things
i ke head circunference or shorter gestation tinme
or decreased birth weight in grans of popul ations
eating fish or not eating fish contamnated with
PCBs, and that is epidemology that's driving
regul ations and costly regul ati ons. So to have
sone check balance by a board of epidem ol ogists
| think is really inportant, just in the context
of where it fits on the scale.

DOCTOR ASCHER: | saw an exanple of
where in the Persian Gulf syndrone evidence was
presented that there was a very l|low Ilikelihood
there was anything present, and the question was,
have you proved it's not there? And so we're
proving the null hypothesis, and we all know the
problens with that.

COLONEL FOGELMAN: I think if Doctor
Perotta is willing that we can take the questions

that you' ve posed under advisenment and report
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back to you, not today but wthin a tinely
manner .

DOCTOR ASCHER: Then you can do EMr
after this.

COLONEL FOGELMAN: Okay. Thank you
very much.

This concludes the agenda itens.
We're going to go into executive session after
this. I think if we could take about a 15 or 20
m nute break, nmeet back here not later than about
five until 11.

(The nmeeting was concluded at 10:35

a.m)



