
THE WHITE HOUSE 

WASHINGTON 

February 5, 1996 

MEMORANDUM FOR CAROL RASCO 

FROM: Jennifer Klein and Debbie Fine 

SUBJECT: FY95 DOD Bone Disease Research Funds 

We met with several representatives of bone disease organizations a couple of weeks ago, 
along with staff from the Department of Defense. The outside organizations had requested 
the meeting in order to discuss their concern that $5 million appropriated in FY95 Defense 
appropriations bill has not yet been released by the Department. 

The funds have been withheld because the Comptroller's office was not convinced that this 
research is "mission relevant;" the Health Division at DOD has made the case to the 
Comptroller that it is. In short, the Comptroller at Defense will release the funds if we 
recommend that they do so. 

As far we can tell from our communications, the Health Division at DOD and Gordon Adams 
at OMB agree that funds ought to be released. We did not want to move forward on this 
without consulting with you. 

We think that research in this area is relevant, as well as consistent with the 
Administration's priorities, and we therefore recommend that these funds be released. 
Do you agree with our recommendation? 

YES NO 

If you agree, we will make this recommendation to the Department of Defense. 

Attached is a letter to Secretary Perry from 11 Senators in support of releasing the funds, 
along with some background information on the relevancy of bone disease research to the 
mission of DOD provided by the outside groups. We want to note that the letter to Secretary 
Perry has not yet been responded to -- DOD is waiting to hear from us. 

Please let us know if you have any questions, or need additional information. Thank you. 
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The Honorable William Penv 
Secretaly of Defense 
Department of Defense 
The Pentagon 
Washington. D.C. 20301 

Dear Secretmy Perry: 

tinittd ~mru ~tnatt 
SPECIAL COMMITTEE 0111 AGING 

WASHINGTON. DC 20510··1•00 

Decembers. 1995 

We are writing to c::xpress our 1upport for the Department of Defense to initiate its 
research efforts on osteoporosis and bone related diseases .fimded by Congress in 199.S. In the 
Fiscal Y car J 995 Defense Appropriations legislation. funds totaling SS million were 
appropriated.for the Department of Defense to cany out osteoporosis and bone related disease 
research. ~ommarcly, DOD conw1uc~ lu dGlay rbc ieleue of these mw:h needed fi.inds. 

Osteoporosis is a major heatrh threAt for 25 million Americans. 80 percent of whom are 
women. In the United States today, seven to eight million individuals already have the disease 
and 17 million more have low bone mus, placing them at increased risk for osteoporosis. 
Further, a great deal more research needs to be done in order to detemrine the causes of stress 
fractures in both servicemen and women. 

We believe the need to expand present medical research on osteoporosis and bone related 
diseases is evident. Findings that emanat4 &om sw:h DOD efforts will not only assist our active 
dutyforces ~ut will also scxw to find the means to treat the millions of Americans who are at 
hiah risk or have developed this debilita~ disease. We ask that the filnds already allocated by 
Congress be released so our militaJy persoMel can benefit &om this much needed nsearCh. 

In light of the l97,2g1 servicewomen in the Aimed Forces and the trend ioward more 
women entering the militmy, we strongly believe these diseases pose significant defense health 
r.isb and wanant the release of these impo~t Nnds. 

Thank you f.or your attentioJi tn rh;i; matt.er and please keep us informed of your efforts in 
tlU& area. . 
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Dale Bumpers 

~cit~ 

CZ•~ Bill Frist 

Bill Bradley 
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OSTEOPOROSfS AND DEFENSE 

Osteoporosis affectS ~ million Americans, 80 pcrc:cnt of whom are women. Each ye;.u- there arc 1.5. million 
ostcoporotic bone~ including more than 280,000 hip fractures. 500.000 vertebral fractures, 250,000 ~sr 

.. - fra.ctmes and the balance at other bone sites. The mc:dical costs associated with this di~ exceed S 10 billion 
and are expected ro dramatically increase as tho population ages. Without intervention, the coses in the Year 
2010 will exceed .£60 billion and are expected. to reach $240 billion by the Y~ 2050. 1'ecently, the Universicy 
of Southem Califomia' s Gerontology Center reported tbat the costs associated with osteoporosis and Alzheimer's 
disease threawi to swunp the medicare system. 

Recently. we contaeted the VA data c.enter and found thaE. in 1993, there were more U.an 2.600 men over the 
age of 6S admitted to the VA hospical system due ro hip fractures attributable to osceoporosis. These admissions 
accounted for 66.000 hospital care days. We have now requested information on the J1umber of women who 
have received VA medical cazc for ostcoporosis·related hip fraclUres. Tbe avenge actte care cost of one hip 
fracture alone is $40,000. Since women arc four times more likely to develop hip fractures, if'. is lilcely that the 
total number of admissions is much greater than the number cited above. It is unknown how many more men 
and women have received medical care for osreoporosis-relat:d fra.c:tlRS of the spine. wdSl ar.d/or other bones .. 

Osteoporosis is essentially preventable and treatable; but. the disease must be prevented in 20 and 30 year olds. 
For once bone .is iost, it cannot be replace.d.. Bone loss is progressive and iireversible: prevention is the "kg! 

.. 
Picscntly, th~ as...: 197.291 scrvicewom= hi the Armed Forte.S. This number .represeo.tS 12.l percent of rlle 
total active duty forces. As more 'VIOmen enter the armed seMces.. ostoopOrom will i.ncreuingly become a 
defense health issue. 'For many women. excessive physical training ca111es a.me.aorrbea .md leads to the loss of 
the protecdvc cff'cc:t of csuogen. on bcmm. This bone loss eventually causes osteoporetic ~- There is 
also evidence that males suffer aaivity-relared hypogonadlszn. which may also lead to ostt~rosis and ftacrures.. 

ro ad~ the problem. basic: and clinical medical research is needed 10: 

> Overall. strengthen basic and clinical ~ programs to uncover die pathogenesis of osteoporosis. 
increase widcrstanding of tbc basic cellular mechanjgns by which bane remodeliJ,g is controlled 

>- Conduc:t swdics on me pathogeiiesis and treatment of glw:ocorti1:0id-induc:.cd ostc•)JX>rosis 

> Study activity-related bone loss in women and men related to high·lcvcl physic:al activity 

>-Determine I~vels of activity whkb improve the skeleton, not impair bone metaboJic function 

>Study the paramcle1'S of shon-term morbidity associated widi .musculoskcletal inj1"ries related to ttain.ing 

>Study medical iatctvca.tlons which may offset bone Joss in men and women 

>Determine me etiology of hypagooadism in male re.c:raits 

,.. Determillc which bone sites are most affected by physical training issues c~c:.cssive training usually causes 
low spinal bone mass., what happens a1 the hip?) 

> ~amin= the level of muscul.oskcletal stress fractures due to equipment wom (bc•ots) or carried during 
training 
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Factors Associated with Stress Fracture in Young Army 
Women: Indications for Further Research 

MAJ 1CGr.f .E.1rlall. llSC VSA • 
Jen.n.ife:r A. Nuooo • .MDt 

~al cac:tora •blda alfcct baae ~ aad pRldict rlslt oe 
astcoporasis (e.g .• etbDjc arigill. amenontlt:a) lft n:porudly.., 
saciated with a !dCJluiiocidmcr ol ~ C~ ill acdvti! 
pn::mwop.iaMl W'UUlell. 1bc a~ ~ 2.312 acti" 
duty Anay wamea for I.be p~eac:c of cverbari21C bem dlq­
nOBllll:t t"'tol4 by a d!Etotj WUh a sue- frac:tllre (llL.l~ ol re­
spaodmlll aD4 uam!nftl tbe RlaliGlllSllp •wea nrve,Ule 
rfea: factars for low boDC ckmity ud tllll xll'·rqmrted &l1al 
fnac:taR history 1sc11-reported SJ'). Curren' ma~ ~ · 
liaiary ol ame?lotThu (mm.wil abmlt > 6 mcmthlj, allll luldll 
familJ history al •teaplll'mill wen .lilJlillcaatlJ -acili~ 
wWa adt•reported SP. While JtJ&ct cdilnk ~ WU & pror«ti\'e 
factor. nae data suaesi ll1JICllbes::s al ftftm fl"IC:lblft pa~ 
~ID An:ay 9G111CD .-llida bear t1ll1bS tstiai-

. Iatlodn.ctian 

Women in IJ1c United saaca now partlcfpuc Ill u:en:bc pro­
grams 11\ln thaD1 

C'ft1' befare " sut.:t at these wamai 
Willd~opstn:safracturesasacoasequenceaCthelilc:reUelD 
e&hl..tanng ez~' Waimeo are at subltanr.ta.llr hlgha" 
rtsll for stress htturt man raca. This di1l'crenc:e has been 
noted 1n military l:mk: tnJntag. wbfrc 10-12~ ot~ n£. 
fer ltlca fractures. compnd UI an mcidcncc of 1-3, of men 
parti::iplling In tile same tl'JJDiq. 2.-4 Banc rcmoddlng Is part 
o( a oanaaJ·~ c.O 11hysical strc:aan and dm tl~y 
c:qzcled ta result ln a 11trangc- boac:U boacoi:t. ID .. e atlt­
C'epdble indhldwals. a ddrlllmting fcac:tun= OC'CU29 tn J'e' 

modeled sites bc!tn the cbanga art campk:ce. ._' Recent n=­
smrcb anenucm has been focuted c:m Stft:SI hdtn ill 
amenarmek ad!Je.re.. ~ere memttvaJ amtua .,,,_,.to play 

'noyH.~DA.Ct 
LTC Joseph R. Dettori. AJfSCt 

a role In detennini.Dg whkh wamm Will be mc:mt SU9C'tpable lO 

91.n:19 fracture..• ~1 ttm na Is grmter i.ft lndMdaaJs 
With lower bone dcnllUes and may aba be related ro other 
factan which predict risk a( ast~ lo women. 'IbCISC fac­
tors 1ncJudc Asian or whHi me.•·10 tamny ruswy d ~ 
parm1s.n undcrwcight.'a.1l cnrdsc.•• and factOl"I ntlal~ ra a 
reiuced esuvl'n level such aa wo111ng. as epifo:!e of amemr· 
rhea.1• and past-menD(:8usal siatua.11 

We C'C'nductcd a pilot study to blvesag&IE tbc aasociaticm of 
9"nCY'ble f3dors whfcb ba~ bcal. llnlu:d to rcdllCed botlc 
density tD scU-nporud hiltory of mCcUcally dlagnalcd ~ 
fracsure l9tll-tep0rted 5'1. This wu pafonned with an Army 
popuJatiea ~nsisdng pnmar111 or pruncnopalDIJ p.h}'Sicllly 
a.cdve women lacking stgnillc:lnl Wncsl • 

Mctbods 
A qucsaonaa.n was ~ wbleb astcd 18 qucstlmls 

about the pn:scnce of facolon UIDClaltd 1rlth reduced bone 
dcnslq. 1bc qucstlooa ~ brie( and caDed for IUnpJe an­
swcn. /uJ trl.ldal n:nton mlhe quc:BUGIJU!re was adrntntl!lllcn:d 
to SO 90lcllen who were then~ ti,- a pbyslCal cbaa· 
piBl r,JRDJ ahouL lhctr responaa: the t1nal (arm was a rdlnc­
mart based 02l thla lrsf. l!llUMY, 

We dcl1ucd .si:n:portcd st Mar.ory a• pasttJve ccspwa ta 
the quc:sdm2: "Ku a doctOr ~laid JVU WI you had a suess 
fradln?• A re. al tbfac ~ MrC rtduaif1ed ae Mii&· 
dte when the sutlltqucnt quatim:I ("I( ya. what part ol your 
badyr1 turucd up llnprub&ble MignneM more rm~ to PIJ­
cboJagtc.al suaL SQCb. '"bnln. Bd .. ar.oawch.. The rypcs ol 
stress f'ramR molt ldrdy to be ~ aacl camdly diae­
nmed at a pc:ral m.alk:al trcatmmr fuWty WOUld ~7 
be cwgarizl:d auymptmnaac, dlba'wtth debilltatlng·paln a: 
Cranlt Cra.ctura. Sloce medk:al ra:onm were nat available iA 
thlS IDODJ?llGUI llnty, ta 9llk'eplru:d Sf' C8lllS caa1d nut 
be C'CGllnDal. (n addition UI l'D~ a tlie iffa&m'i• 
tiy aomc rapoadcn~ aa wltDan nwnbG' ol clllor'dM may 
have bem mhlclen!!lerl .. ,.,.. traciun:. l.achldlag pcnaism1I. 
c:ampertmect sygdlama. lnfc:diam. ~brae pnD­
lf:zrls (bone q-.s. old IDJuriesl, or maade fatigue probltma. 
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Thus. in this S!Ud:f \WC ~rcr lo lbcse putatl~ stress rracrure 
diagnoses ~ scir-reportcd SF lfith the undcrnl.and1n1 rhat 
these arc ul'lC'OTI firmed diagnOSC11. 

We defined amenonba as a &month abscflce ot menses ncn 
associated with pregnancy. Family hisccty ol osteoporosis \ltU 
indicattd from. ·md your mothuor JOUr grandmother dcvdop 
a hunched-aver appearance« b!Qk thelr bipsr. if <bls infar· 
maUon llJU knO.n. Weight trends were~ by uking tile 
'fllomen If they :had ever exceeded Army weight scandards (i.e.. 
body mau ;nde:c > 23-24 kWm•t «If Ibey llad ever been rold 
I.hat they v.·en:·underwelgbt. E1erc1SC ha.bits wen inwcsltgated 
by "hovl many days per week do you c.rcrtiae?" ar:id. since 
running ls the primary Jorri1 r:J arganW:d cxen:isc in the Arrey. 
we also asked ·how many milc.s per 1111eek do you nm?" The 
presence or absence of either fac1ors we" dctummcd with sim· 
p(e ·,~-or ·no· qucsdona. 

The quesltonnalre was mailed ro the duty addresm d every 
active duty f~le soldier at Fort Lewi&. Washtngron in July 
1987 rfl "' 2..4621. The questlarmalre waa accompanied 'by a 
shan letter signed by a female Army physiCJln (JANI sollcitlng 
puUelpar!on in a study ~lmpottaot U> the fu~.alth c! ri:malc sol· 
ditrs.· Soldios wm! also asln!d lo return sq:ar.ucty an k!cnU· 
f1ing posleard ;indu:au11g whcthtr or not they planned lo rC­
turo & :IU~ rortr1. Ccrnplef.Cd SUf\leY9 wen ~turned by l.295 
:JG!dicC3; 1.28! i;mtc:an1s ·~ aJsa rttumaf. i11duding 8 whlcll 
indicared <hat 1he subjects \WOUid no( parUdpale. "'"our weelm 
aRer the Rnl mailouL a semnd copy of the sutYcy wa.s Sien( to 
1,092 soldim who were prc!Umcd 10 have been n:a.chcd by the 
llrst '11rvcJ' bu1 had nol returned a pasrurd. They were en· 
cou~d lo rttum a survey l( lllcy had nol already done so. A 
lotal o( l.630 out of 2..312 (70.5'11 deliverable qu~lannaires 
were returned Within 10 W'ttks rJ the (lrsl. m.ailoul and IJ!e&e 
were used in the analysiL 

F'a.ctcn auo.:tal.ed with rcporled Strem fnu:lura 111m ccn­
tra!ltcd using a conUngenc:y table format wilh a chi~uarc test. 
Logtstrc regra.sfon was pc:farmnl 10 dctcrn11ne lhc mength ~ 
Che a.wxtallon bclfttn signifa:axu factors and strm rnc· 
wrcs. The Mantel-HaenslCJ chl-&quan: lest was ueed to ~ 
ine the effect m age and cthruc of1C1n an the or.her faclcn 
C8MDP87. Los Angeles. CalifarnJa}. . 

Rein&lla 

The mean age in the suney sample was 26.l .t 5.8 (SDI 
yani (median age: 24 y~: range: 18-52). The ethnk brW· 
down or respondenu na 57.l' nnn·Hispanie whftc, 32.8, 
bl~k. S.Ot. HlspaNc. 2..2\ Aa1an. and 19\ other ar un· 
spedllm.. lD thiS sample. lS. l ~ al wian:n had dttported SF 
histaries. The~ pma)mt lac311on Car the Injury was UJe leg 
153.2,. °' Stless frlciun:I repartcdJ mble l~ Other known 
cbaractailacl of !he.~ .saoiplt ~ pracated In Table II. 

'nlble D CGmJ11RS the pa"Om~ of \llOlftat With ~ 
pll'ted SF In 11&bpop&l&aoaa oi ftmtD dh ar WltbOllt l'ac:bn 
wtddJ affect bft: denefty (chl4qU8ft teJt). Aaalyall by st• 
lll'9e logtsUc ~ yjeldal Dve (acfin lndfipaidmdy ~ 
dated wtlh stl!-cep:a ltd SP. blatCll")' rt a.memrrbCL c::umnt 
dflrelte smoking. nm-bJac:k et.haie cngm. known fatnll,. llll­
tary of 05leGpmuslll. and yauag IF- Afe 1111.S lac:luded In me 
lagll1k anaiym u • C1111Unumm wrillble and me dewed cUa. 
UUNdon ...., ruxmaltm:l with a lag tnnaf'annatiao. All oI 

TA!UJ 

t.00.TION Of' Ml!JJICALL\' O~O STllESS ~-MACTl.JJ<f5 

r~u.ar.111 Pl1:w111fna: iu O~nill 
Lar<1liorl lfllfltb.-r Sims , l'1CI W'C!i 12MI Slim i.tlr II .6:30l 

'-""" ·~ !1.5'1. < 1.0, 
H1p11h~ 2:1 8.7 I..& 
Lq 140 5.3.1 1.1.6 
ffd 7., 28.1 •.5 
Olhc:r II 4.1 <1.ll 
to111 26!5 99.9'1 ... 16. I 'r. 

·'fhWtsletl l}ian 100\cftlll l• f01111Cllfl«. 

tfl~ l~s and lhe likr:l&hood rauo for the logtstlc model were 
sigoincatitu a prababillty level ol 0.005 or Jes,,. 

Bl$!d on the logjalfc anal).9'9. lbe probability or sclt-re­
partcd SF rang!d rroin 31.6\ in a non-blade smoker with cpi· 
sades or ilmencirrhca and & tunny hilltary or astcoparrlllt. 
dawn Lo 8.0'1. fer it black no1Hmoter wltb normal mcnstr\lal 
Jusury and a negaovc family bistcqo-a 4-l'old dlrTcrcncc. Rda-
1.i"We risks land 9ST, canfldenee interval) det~ncd Cram the 
lopue analysis !or :unenarrht.a. smoking. non-black erhnic 
or1gtn. and family hlslary we~ 1.S6 (l.2&-l.48). 1..32 l].23-
1.411. 1.28 U.11-1.39). and !.25(1.16-1.3~). respectively. 

Age was a sigmncanl cavartable for Lhe: pn!!valencc or self. 
reportrd SF. Thus. rrom the logisuc regression. ~dtr -.om~ 
with none of 1he rour o<Jler ri!\c. fact~ would l'la~e 1 pttdlclcd 
pm-alencc as lo1Y as 1.5". The actual prtvalcnce In our sam­
ple far all women OYC'llgc 40 (N = '121was1.4'1, compaml to 
1t1e blgtle:st ovl!r.ill p~valenccs ol l9.6\ for women aged 22-
23 (Fig. I J. This is a likely COll9CqUc:nct o( sdfJ:li~ prmz.w:s la 
this specific military populatlon. as will be dfsamcd. Dividing 
Ille lllllllple raugbly in half. at age 25. each d rhc other (cw 
Caccors wa.s shown 10 be sigoiOcanlly affi:ctat by age tMantel­
KacnsicJ. p < O.OOJ). Odd& nUm rram the individual factor 
chi-square ta.bJea were similar tn bul sUgb.tly higher than those 
derived fn>m 1 he log!allc analysd ll'able Wt. A111enorrhca had a 
signiflCIJ'IL dfect an stR:sS lnleture pieYa)ence only la tJl.e 
you.ngu women (29.9 'llL 16.041. p < 0 001) compared to 
women > 25 ycaJS old 118.2 ws. 11. 7!.. p ... 0.12). Age ft! abo 
a Sigiliflclnl mfacusr for undeiwrlg111. with only the younger 
womai demonsmUng a sttniRcanl relationship tecweeo !elf· 
~ported SF and bdng underw'e1&11r (p < 0.05: Mantel-ffacns­
.a:l tesL p < 0.05). Other racrcn sucll as par1ty :uid uac aC aral 
c:aauaecpt.IYCS 'l/Cft age-Rlalcd (Fig. 21 but had RO lS90Ciallon 
with p~lence al sc1f·n:poned SF. 

Black women ~ signillc:antly man: likely LO havl!! had chD· 
dren 151.5 vs. 36.8': p < 0.002~ WR mare likely ta 1.11e en! 
coaltlCepUves (40.9 ••· 3L6"1; p < O.OOl). and~ lcsa lJRl)' 
ca be c:um:nr mt'*t:nl (32.1 va. 37.8"1: p < a.oou. all fact.ma 
whrdl have been reported ID be prot«ti~ ai;lnst •tr'ISS frac­
ture ar catecpoua. Only 12.0t. of black 'W'Oll1eft repirt.ed a 
family hBIGly of a&lmpOru&tl. oompmed to 3&2-S r:Jnan-bllck 
womc:n. Hewe:rthcleu. a pmUJve tandy b!ltzlry of Cllil.COpan:lli 
wu UIGda!Elt wtlh a IO'S h!Cher pn!9aleac:e ~ aeU'~ 
SF. wtll2 no dillermoe between blaclm aod noa·bllcb IP • 
0.621. Erhnlc dlff~ In •trela fractuh "ftn: appartn.t caly 
•hm f.amJJy hfatary or Cli!ltcDpm'mia .... nqfltlve Cp < 0.01: 
Mantd-Haimudchl~ ~ p < 0.01}. 
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336 Stress Fraccurc Assa:!alicns 

TABL!U 

PR£\'Al.f.HCE Of ST MESS FltACTUR£ IN ,\SSOCl.-TIOf\' WITii SlJRVtYEC F"Acrons KNllU.:D IN Ofel:l[ll Of rACTOR PREVAL£>1CE IN THtSAMP\.£ 

Factor 

Elnlllr ~in <white ar -'&ilnl 
lfulli~tir1 

G.fllmlloCnl <1flt lli 10 111 
Ntn I h.1111 b1r\11$ Ill 

Aec ( s21,.anl 
Cipmit walling lt'PCl1 
Oprn1ra111ol.inS lcurtti•ll 
Hn~ ~far:> 10 !C"ars(:zJ 
Nor"r than aac pac111dil:i I'll 

Cuftalt anl CORI~~ pill UIC' 

Ever Oii 1lle Anny Wcigt11 Canud P~tmn 1811111 > 23·24 lip~ 
YairiU,r hlslm)' a! GlllCllftllll 
RUlllllq ~I> IOmasr.~ 
E~rald lhaLUley-undi:rftlcJa1 

Hlltary of a.-n~ea Jtplladcl • :i: 6 mnllth91 
ulCmrmrct.:(> ISrnnaldl 

Nols (Motqu;"' 1dl: 11.t!Jlihn"-"C': • p < 0.05: •• p < o.oi. • • • p < 0.001. 
S1dsin1 pk3 Ill p:mnlUI 1"1mm 111 • 6911J: (21 CVl"R'l"ll 111111111(~ In • 5811. 

·---so -c:..r.. ...... 

I 3D 

i • 
10 

-~--

~ ~ ~ • a a » ~ ~ ~ ~ 

-~·--
"' L lllllUillG.lm fl_,...._._ .. l'Utl • Ult "' ,,._ .. -­

pirtlll O' md Qllllm ....... 'r1.r Ila~ dim &1'1! ~•I~ .......... 

" ' '111lh ltl!l(W)' 

crTC11.al al'Sua& (rai;turoi: 

..tlh Fer:car hc:'\ll' 
Fac1cr Pnxnt Abmi:nl 

87.:1 18.5 11.3 
S(i.I , 16.l 16.2 

116..61 19.l 14.5 
112. 7l 15.4 11.0 

"·' ll.2 13.6 
~:I 19.4 IU 
'4.6 21.9 l~.t 

rJ0.41 a&.B Jl!.4 
119.11 24.6 20.1 
34.6 17.1 Ii.I 
3l.O 18.9 lS.7 
29.!I 11• 13..5 
21.0 19.0 '~-· 
16.9 211.5 ISA 
14.9 21.7 13A 
J.6 19.0 18.1 

Ill '--·a. 

• 

J. 
l 

• 

.,.. .. _.. --

I• o 

... ... 

... 

... 
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Slrc:i:i Fractu~ Assoc:ia1Jons 

A postcilfe hlstorv or ammorrh~ elimh'llllCd lhe rtl:auon bt· 
cwcen smoking and strrss rraetutt. ~llh morr: slrell5 fr:iccurc:s 
in smoking 'Is. noR·smaking won,en ivill\ou1 history or am­
'norrha {20.:J YS. J 1.6'1.. p < O.OOl) but wilh no ij1fffrenc:es 
bel ween smoklng and non-smo&.Jng women w1ch a 1'lis1ory of 
amet1orrhca (28.6 n. 2J.8'-. p • 0.2.31 IManLcl-Hcienszel <est. p 
< O.llOJJ. Smoking had :> comparable elTctl on lhc relalion 
hetween amenorrhea and srlf·reportcd SF. wlch a signincant 
reiauon 1n non-smoke~ IP < 0.0011 but nol in smokrn; Ip = 
O.OSJ tM.anleJ.tlacnsz.el test. p < 0.00JJ. Morr woe"Mn had ex pc· 
rimccd episodes of amenoJ?hea in the subpopulatlan1 o( 

women who had tever) been told tha\ they were underwrighl 
(2l.7 vs. J3.2't!and who w~nmnctS(> l0mil~ll·~k)f20.3 
vs. 13.4\. p < o.~•-

Distussim:a 
'Jbe p~valCIU of self-npoittd Sf In the women fn thiS St.lr'­

Yey (16.l'I.) lsan:iSISCent with otllcr reports. Eleven percent or 
Che WODICll Sl.lrveyed had tllxlt a h1slary of !lln'SS fractu~ and 

rc:ported thal during basic traimng they .h.ild bone paJn which 
,..., sufDdcnUy deblll<atlng t:bal: they tiad ta Slop running. Al· 
chough we did. not !peclncaily ask if sttt:SB fracture "'as dfag. 
nosed la ba&ic training. tt. Is probable thAt many of the: seir. 
~rtcd srs OCC\Jrred In be.sic r~lntng. al a rate which is com­
parable to the 10.5-r. obserTI:d In a gfOUp ol ll4 female Marine 
n:crults dw1ng basic traln1J1C.." JO.O'li observed in the Orsl 
8-week training periOIJ itl the U.S. MJlltaty Acadcmy.J :and 
l t3'1 ab.9erved In 186 Anny rccmits in !¥isle \J3.lni.ng.• A'it­
swnlng tn lhc WOl"1t case that all or our nonrespondents were 
disinterested women Wfth no tustory of stress fr.adure. we 
.ould stiH hatt a sdl'-reparted SF prnalcncc or greater than 
101.. 

Masi. preriouS studies Cir Slrese (ract~ have been con· 
ducted with cUu: athletes and llUk is known about risll.t lo the 
gene~ populi.uon. Although our sample ls stewed toward 
younger WOl'Den a.ad It excl11de9 iadMduab wiUI condlliom 
which Slplflcantly a«cc:t physlal performance since 1.1\!s is a 
mndillon aC eonanucd Army c!1'ploymenr. ell~ study yldds 
inlormation atmut healthy yoUftg woantn who arc otherwise 
typical or tbe gcncnJ us population. Qenerallz:allon atmut 
aldt.r ICl1V'e women muse be made wilh caution beausc ol lhe 
sdecUYC ~ Which dCllimlJnC lhetr presence in thiS 
sample. and beca~ the Jl\temiry of ph)'Sk:al tni11inf ror 
womal during Alm'! lmic ua1nlng twhere IU'CSS f BCt\IJ"C'I 
lend to eamieJ lncl"P.UCd marMdly In 1978. 

Tiie as.mciltJoa al smoldng wttb Id!'·~ SF ~ one of 
tile IMlt lDtcraUng Rndlnp ID emuge liorn um study. Ciga· 
rtfte smoking hu bm1 aasaclatcd wtlll Rduced 'bonr mineral 
C'Cllltcnt 81ld ~is.''·" aJlllouglt some 11.1.1d1cs have 
failed to demamaaie 1 COm1C'C'tlan. '° Our ra\ilu provide lh11: 
nl"Sl Wfl="'n of such a relalianshlp 10 llraS Cr3C\ura.. In a 
papulallaD wbtch Is ahuml tntS:dy panenopa\&W. Smoking 
reduces 9l!l1ll1l etraem levels tn a dalc-rd:ned ~anshtp. 
pmlbty ~a rUcDtfne-lndua:d laicreuie in hepalJe mmb­
o11sm.21.:zi and this Rducdan ta •crocea IC9'Cls bu been llnkt» 
111'tth a tlCGd to reduced bC1ne mineral dcmlly iA smatcn.22 lt 
may abo be bnponant lha.c our smalo:n had a higher tn"a­
lc:nc:c of sdf-rqmttd Sf" tban wamen lllho were Conner smok:· 
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ers since this suggests 1hal :>making m3y be a modll'lahlt: risk 
facror. We did not llnd Zl'IY additional dJITcrcnces in sc.lf-re­
paned sr bel ften durac ion o( smoking /analyzed as a canlinu· 
OWi vatlable; da.l.a not sliown) er smoking men: than one ;iac-k 
per day in the current smokers. 

Amenorrhea. 1s also a (aclor identified in this study which 
may be modifiable through physlctan lnl~nlion. Our data 
cxmfirm pRYious lind1ngs In collegiate u.iomen atlllctcs. where 
stress rrac!uru were obsa'vc:d in 24 ... or women will\ irregular 
or ab9ent mens.es bu< In onJ)' 9'1. or the "10mcn wiln normal 
menses.• Ulcc smoking. the c!Tcc\ gn bone Is presumably p~ 
duco:l by cplsodr:s of hypoes~ogeni&m. •uii• 1ndee4, 1vomen 
with a hia(ory or amtnorThea did oot have a s1gnmc:anrly high· 
er ~vatcra of srlr-n:ported Sf' If tl1cy also smoked. nor 111a1 
then: a Significant wociation bcl•cen amenorrhea and self· 
reported Sf In women who 1mote. S&Jggcsdng a single mcdl.a­
nlsm by which these t\90 facr.ars may produce a marked SILS· 
c:eptibillty to scU:reportcd SF. 'nils efi'cct on bom: acnsiry ai> 
pe.:us lo be reversible with a ruumplicm o( menses.2i Th~ data 
5uggtsl lhatameoorrtlea.Jsasympc.om Yhich may signal hig?I· 
er risk of bone lnjW1cS In women engaged In vigorous weight· 
bcaringactlvtt1cs..suc:h as running or marching. and measures 
should De Wen to n:turn s\K.h individual& le normal mcns&.ru· 
al patccrns. Pmt~tivc m~ra might Include miu~ lrain· 
Ing volume ar the pr~prton of estrogens !with opposing~ 
gcsr.agensJ by a physician if a slgniricanr reducUon in booc 
density is C'ltabUs!lcd. 

Lloyd ct al.1 found thal dsk af siren fracture was lower in 
th~ who U!;Cd on.I conuaceptlves. We did not find any sig:Jifl· 
cant rcl.al.iOn to chc uec of oral conuxepuves. but thrs may be 
ttlated lo che difrm:nce In prevalence or amenorrhea in our 
study pop1.1lanon. The prevaJcrtce er amcnorT'hc:a may be hlctz 
In some athletes and. in thee women, lhe low-dOll: cstn>gcn ol 
many conuarzpli.,e pn!parallam may offer some prot.«llan 
1gainsl bone IOSI. In concru to a\hlete samples. only J4.91t a>( 
our population reported amenotttle.a "ever" aad only 1.3, of 
rhe nCID·prcgnant women In our sample were cwrcntly am­
cnarrhe~ I :>6 mont.111 since la&t mcnlC& al the Umc of 1Urvey): 
10,. or our rapoodcnts MK currently pregnant. Thia rate or 
amcnarrbm Is stllllJar to C.S paint prenlctlce rate of l.B'I. re­
poncd In a Swedish survey of a normal ccmm1.1nlly .u 

In our st\ldy. womeo nanDlng over 10 milesNll!ek oc haY1ng 
been told they wen: underwdght "ere also more likely to haYc 
a hlSLary of amenmrhea. but \hae rac1cn appear 10 bl! only 
lamr:ty asecx:fatri. i:.:xc~is: scr.1e1 as 1lac stimulus for bane 
remaddlng but 11hether lb.ls Will rC!Ull tn an incrca&c in bone 
density ar in a an:. fractWI! ap~ to be depmdent on oilier 
ractm. such a.s kiamry of amcnarlaea. 11118 a auggested by 
our data. znd bJ lbe rcsulta of studles oJ' l'cmale atbleLes where 
\he raies or suca fiactun: in eumcnarrheic exercising wom(JI 
were unremartcable.' Intense cxercis: may be Involved In am· 
enarrtla.. u cvldmc:ed by tllc return ol 111c:n&e& in same arn· 
eaarrb.elc wamcn who reduce tbetr esen::m:,31' but amcnarTtca 
ii not a necaiary comcqucnce of In leme excn:Lle. a Slmi&ady. 
lcw weight (or kra body ra1.1 docs DOC ncC'CSMJily produce am­
eoarmca. '111 These thne facas may be ~Y U10Ci· 
ated u common aspcct5 r:l a bdlavtonll andi'or bypothalatnlC 
dJmrdcr...30 Unttcrwelgt>t was 31MQ'3a•M Gltth u £ncnaacd like­
lihood or sdt'·~ SF' fa the younger wmen < < 25 rears 
old) but although bady weight 18 a Cactor In bone mass,:11.:12 
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undrnr~ight did nor ;emerge as an indcpct1dcn< factor a5.SOC1· 

atcd with sclr-reported SF in this sn1dy. 
Posltil.IC (amJly hislory is recognized as a risk factor in OSlfC• 

porosls.ll and a redu~ bone mass has been demonstr.1led in 
relaliv'5 of osteopcrotlc pa\icn~:'l3 F'amily history was a factor 
assoc:iatcd wilh an in'crcased prevalence: of scff·rcporled SF in 
horh black and non-black wtimen in our Sludy. Ethnic origin 
was~ second unn:Laled hereditary factor assrx:wed with self· 
~rtcd SF. The ~duc:ed rtsk of osteoporosis In blacic women 
Is a.sscclatcd with a greater bone densHy. perhaps 415 a result of 
reduced ostcoda.!c ac~ivitv.:w Whrther or not Chis rtduc:cd !.I· 
e.t\•alion cl bone pc~l.S duling an excn:iSC"-induced remodel· 
ing remains lo be dftnonsuared, bul (he achi~cmenl of a 
higher bone minenl density in black "'omen ts ol'Ltselfllkely to 
tr prolecttvc ol 5lrcss fnc:Lure, 3J1 as.sa::iatlon conllrmed In 
this study. BrucMg el al.:i:i found that the l·ycar lnclderice or 
SltSS rracturc ~ 1;4 In black W()men compared lO 11.8 in 
white women in: a )'oung population of basic res:ruu:s rcponlng 
lD a phystcil therapy,cllntc. While tl'lc incidence was lower In 
males. there was 51111 il lower incideno: in black males than 
.,.,hlte males. Our dala confirm this prolcc1i11~ effect of black 
cthnkity on suc:ss fracture. 

This study s~is h)'pothe~ for further in~esligacion. 
spccific:ally rhc posslbfllt~ 1haL smoking. amcnorrh~. :1nd 
family history of aslcaporosiS m risk fac:t~ for s~ fra.eLUre 
Jn young 11:omen. wtiil.c black ethnic or1gln may be a pm1.cct1ve 
Fae Lor. 
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t:nr.DllZUltt.la( lde.111. JdaatHYtutr IJl'atll~mlf. 
a.od!ur dev-ilopln~ N(Ular1.:e4 &llii productlvu 
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.\ ni1J1·eseuta'10D 11chum11 wtUch gtJ.IU"llOU:ed CllC1tll1lh1 the Arm7'1 llrea.er. C&Jlcar ni&e11.t1::ll 
bOlb. eQUiJ.l opp1,1M.t1Dlr.Y fur au 1oter11Bto:d '*'' !Jl'Ognnl. Tile coDfot"'8 .Ila.VO &1Joe&~cl 
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par. c.o P "'' lu tllo ~ · procurem~JI~ no1ogy, rvl.,..a"' OD O"tlc&l. co-el&•"1'11, wll..lcb. 
.itru,tW-.-!JO ~ to mlalmlZO 'boc;h the per· "" ,. " •• "" 
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December 7, 199 5 

Joseph Osterman, Ph.D. 
Director 
Environment and Life Sciences 
Room 3D 129 
Pentagon 
Washington. D.C. 20301 

Dear Dr. Osterman: 

As the President of the National Osteoporosis Foundation (NOF), I am writing 
in response to your finding that osteoporosis has no relevancy to military 
personnel. It is my understanding that, as a result of your finding, the 
Department of Defense (DOD) will reject the $5 million line item for 
osteoporosis research included in the DOD FY 1995 Appropriations Act. I 
appreciate the opponunity to respond to your finding, and I hope that the 
additional information contained in this letter regarding the impact 
osteoporosis may have on military personnel will assist you in reconsidering 
your position on this important issue. 

Osteoporosis is a major public health threat to 25 million individuals -- 80% 
of whom are women. In the U.S. today, 7-8 million Americans already have 
the disease and 17 million more are at risk due to lower-than-nonnal bone 
mass. Each year the disease causes an estimated 1.5 million fractures, 
including hip, vertebral, wrist and other fractures. The medical costs 
associated with this disease nationwide exceed $10 billion annually -- a figure 
that is expected to increase dramatically as the population ages. 

Despite these staggering figures, osteoporosis is preventable if measures are 
taken before an individual reaches the mid-30s -- which encompasses the time 
period that many rren and women spend in the military. Skeletal development 
in average healthy individuals is maximal at age 25 in women and age 30 to 35 
in men. Once bone is lost, it can never be fully replaced, so prevention is of 
the utmost imponance. It is tragic that relatively little is known ab.out the 
impact of exercise and calcium intake on building peak bone density of young 
people as a preventive measure. It is essential that our youth in the military 
build up their bone mass to maximum capacity in order to be well equipped 
throughout their life span. 

There are many factors that suppon the need for osteoporosis research in the 
military: 
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1. Institute of Medicine recommendations 

• A recent repon by the Institute of Medicine recommended a long-term Defense 
Department commitment to, among other topics. longitudinal studies on the risk 
factors of osteoporosis and measures for its prevention (IOM. 1995. p. 37). The 
report also stated that there is a need to examine the prevalence of menstual 
dysfunction and subsequent health concerns such as stress fractures and osteoporosis 
(p.43). 

2. Increased number of women in the military 

• There are approximately 340,000 warren in the US Armed Forces. nearly 200,000 on 
active duty and 140,000 in the reserve (ibid.). Warren now comprise 14% of the total 
military active-duty force, including 12.8% of all officers. Some recruiting projections 
suggest this number may rise to 20% in the near future (Gunby, 1995). With the 
increasing number of women in the military. the health conditions of this population 
will become increasingly important if they are to serve at maximum capacity and 
strength, especially through the training process. the most expensive part of military 
life. 

3. Strenuous training can cause bone loss in women and men 

• Strenuous physical exercise induces ~norrhea, the cessation of menstruation, which 
can cause bone loss that may lead to stress fractures. Amenorrhea occurs at a higher 
rate in women who engage in strenuous physical exercise. I have cited a number of 
studies in the bibliography that support this point But I would like to highlight one 
panicular study of 2.312 active-duty Army women with self-reported stress fractures 
( 16. l % ). This number reveals a positive relationship between stress fractures and 
known risk factors for osteoporosis such as smoking, previous history of amenorrhea, 
and known family history of osteoporosis. The authors of this study concluded that 
the data suggest hypotheses of stress fracture pathogenesis in Army women that bear 
further testing (Friedl et al .. 1992). 

• Another study found that 55% of trainees in a light infantry unit suffered a training­
related injury, with stress fractures accounting for the largest number of limited duty 
days. The authors (Reynolds. et al., 1994) concluded that cigarette smoking and low 
endurance levels were risk factors. But, one must wonder how many of the women 
with stress fractures had a history of amenorrhea? A medical history of amenorrhea 
could, with further study, perhaps be added as a screening device when selecting new 
recruits. 
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• In a four-year study of soldiers in basic training, 1,338 stress fractures were confirmed 
in a population of 109,000 (Pester, et al., 1992). Female soldiers suffered more than 
twice the number of bilateral fractures as the male soldiers, and 1.09% of the women 
compared to .09% of the men experienced any fractures. Modifications were 
implemented that resulted in significantly fewer fractures in the men (16.19% 
decrease) and less in the women (7.32% decrease). Why did the modifications have 
a more dramatic effect on the men than on the women? The issue of bone density 
could certainly have played a part in these fracture rates. Since women in the military 
are at substantially higher risk for stress fracture than men, these findings should be 
of significant concern to the military. 

• In an unpublished study in which male and female West Point cadets were followed 
over a four-year period and tested every six months, bone density dropped during the 
first year of service. The loss was greatest during the first six months when the cadets 
partook in the most strenuous exercise. The authors hypothesize that exercisc­
induced injury is associated with decreased bone density. This calls for considerable 
more study. First, it would be extremely valuable to follow these cadets through their 
military careers. Second, one might also look at the correlation between birth control 
pills. bone density, and injury rates in females. A third possible study might involve 
the relationship between low free testosterone levels and injury rates (Copley, 
Lindberg. et al., unpublished). 

• Would varying daily activity involved in the basic training program lower stress 
fracture rates? It has been suggested that doing the same exercises every day is 
unhealthy. Dr. Snow's research in her longitudinal study of elite female runners 
(mean age of 21) indicated a significant decline in bone density over an eight-month 
period. The decrease occurred in amenorrheic as well as in eumenorrheic runners. 
She theorized that the bone remodeling cycle is altered in favor of resorption due to 
insufficient recovery time. These women rarely took a day off from running -- similar 
to basic training of female recruits (Snow et al., 1995). 

4. Eating disorders in women can cause bone loss 

• Women also become amenorrheic from eating disorders. Subjects with anorexia 
nervosa have demonstrated decreased rates of bone formation and an increased rate 
of bone resorption (Abrams, et al .• 1993). Low bone mass seems to persist following 
recovery, indicating that bone mass deficits acquired in adolescence may not be 
completely reversible (Bachrach, et al.. 1991). The onset of anorexia nervosa before 
attainment of peak bone mass and prolonged duration of amenorrhea result in the 
most significant loss of bone mass (Biller, et al., 1989; and Hay, et al., 1992). 
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Approximately 1-4% of young women in the U.S. currently suffer from anorexia 
nervosa or related disorders, and it is quite possible that a similar percentage exists 
in the military. There is currently no information about eating disorders, amenorrhea 
and military women. 

• There also is no information regarding young African American women who suffer 
from arrenorrhea or eating disorders. African American women tend to have lower 
rates of osteoporosis due to a genetic tendency toward denser bone mass; however, 
very little is known about this population's physiology in relation to bone resorption 
and formation. A high percentage of women in the military are African American and 
such information could be extremely important as this minority population increases. 

5. Smoking can cause bone loss 

• Another risk factor associated with bone loss is smoking (Waldholz. 1994). While 
smoking is banned at most Defense Depanment work sites, 31 % of women on active 
duty are smokers (Gunby, 1995), a percentage slightly higher than the national 
average of 25%. However, bone loss due to smoking in not limited to women; 
smoking also lowers bone density in men (Slemenda, et al., Annals of Internal 
Medicine 1992). Smoking in the military could result in an increased financial burden 
when caring for military retirees in the future; therefore, research into links between 
smoking and osteoporosis that could then be used in smoking cessation programs 
could be of great value. 

6. Quantitative ultrasound can predict stress fracture risk in female army recruits 

• The new methods of measuring bone density now available. such as dual energy x-ray 
absorptiometry, bone markers, and ultrasound would allow the military to screen 
military recruits for low bone mass. DOD-sponsored research -- currently only 
available as an abstract -- finds that ultrasound can predict stress fracture risk in 
fcrrolc army recruits. A recruit with broadband ultrasound attenuation (BUA) of 63 
has a 1-in-8 chance of having a stress fracture during basic training (Kimmel, D.F. ct 
al., 1995). A quantitative ultrasound thus predicts stress fracture risk during basic 
training in women. This same instrument can also identify persons with high bone 
strength. Individuals with high bone strength would be well-suited for especially 
physically demanding duty such as paratroopers, Rangers and the like. 

6. Dietary calcium intake can build bone mass 

• While protecting "bone health" in young people can be a problem, there are studies 
that clearly indicate the benefits of addressing this problem. For example, one study 
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of calcium supplem::ntation in adolescent girls resulted in significant increases in total 
body and spinal bone density (Lloyd, et al., 1993). Another study of adult women in 
China from five rural areas where dietary calcium varied considerably concluded that 
daily increases in dietary calcium significantly increased bone mass (Ji-Fan HU et al., 
1993). With funher research, the military could assure that its recruits increased their 
daily intake of calcium, thus ensuring their future bone health. 

In summary, I hope you will agree that we have presented a compelling case which will cause 
you to reconsider the relevancy of osteoporosis to the military. As you know, the Military 
Health Services System serves 8.3 million people, including active and retired military 
personnel and their dependents. In FY95, program costs were about $15.3 billion. To 
contain health costs, prevention is key, and research is the first step in prevention. The 
increasing number of women in the military presents new health challenges, some of which 
are directly related to osteoporosis. Understanding the correlation between bone loss and 
excessive exercise, amenorrhea, and smoking in military personnel will only serve to 
strengthen the overall readiness of the defense system as well as generate significant cost 
savings through reduction of stress fractures. It also will save health care dollars by 
preventing costly fractures in the aged. 

The $5 million appropriated to the DOD in FY 1995 could fund important research projects 
that seek to answer some of the many questions remaining about bone loss in the second, 
third and founh decades of life. With the new methods of measuring bone density, the 
military has an excellent opponunity to study the determinants of peak bone mass and early 
bone loss. 

The National Osteoporosis Foundation remains at your service to assist you with any 
questions this letter may have raised. Please contact me at (914) 947-3000 (x3494), or Bente 
E. Cooney, Director of Public Policy at (202) 223-2226. 

Lindsay, M.D., h.D. 
esident 

National Osteoporosis Foundation 



ANNOTATED BIBLIOGRAPHY 
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RECOMMENDATIONS FROM INSTITUTE OF MEDICINE 

Recommendations for Research on the Health of Military Women. Committee on Defense 
Women's Health Research. /nsn·rure of Medicine. National Academy Press, Washington, DC 1995. 

The committee recomrrends that the research problems or questions to be studied are unique 
to military women (e.g .• a study of the potential reproductive toxicity of chemical weapons 
or medications used to counter them), or is especially prevalent among military women (e.g. 
a study of rapid diagnosis and treatment of sexually transmitted disease. or of stress fractures 
and other overuse injuries common in basic training, or is related to the ability of military 
women to perform their mission responsibilities (e.g., a study of the effect of premilitary abuse 
on response to violence and trauma). 

INCREASING NUMBER OF WOMEN IN THE MIL IT ARY 

Unique Medical Problems of Military Become Part of Intensified Research into Women's 
Health. Phil Gunby. Journal of the American Medical Association. September 27. 1995; 274(12) 
:932-933. 

A report from the Committee on Defense Women's Health Research recommending long­
term Defense Deparonent commionent to longitudinal studies on questions of the aging 
process and physical skills required in the military. risk factors for osteoporosis, relationship 
of joint disease and physical activity. occupational exposures and cancer risk. and psychiatric 
sequelae such as posttrauma disorder. The committee added that a focus for further research 
should be on military women's physiological, psychological. nutritional, and behavioral 
response to a number of factors in military life. 

Exercise, Age and Bones. Thomas WC Jr. Southern Medical Journal 1994 May; 87(5) :S23-5. 

Skeletal development in average healthy individuals is maximal at age 25 in women and at age 
30 to 35 in men. The degree of osteopenia in the elderly depends partly on skeletal 
development during formative years and can be prevented from becoming severe by 
maintaining good nutritional status and physical activity. Maintenance or actual increase in 
muscle mass is a desired effect of appropriate physical activity, but excessive physical exercise 
may induce estrogen deficiency and mensnual irregularities in premenopausal women. 
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THE IMPACT OF EXCESSIVE EXERCISE ON BONE DENSITY IN WOMEN 

Bone Health and Prevention of Osteoporosis in Active and Athletic Women. Snow-Haner CM. 
Clinical Sports Medici11e 1994 April; 13(2) :389-404. 

To prevent both stress fractures and premature osteoporosis, active and athletic women 
should be encouraged to keep accurate records of their menstrual cycles and monitor any 
divergence from nonnal with bone mass evaluation. Recommendations for treaonent include 
decreased training and volume, increased calcium intake, increased resistance training and 
possibly estrogen replacement therapy for those who are not willing to make changes in diet 
and exercise level. 

Lumbar Spine and Hip Bone M~ Changes in Female Runners and Gymnasts. Robinson, TL, 
Snow-Haner, D, and Shaw, J. Medicine and Science in Spons and Exercise 1995; 27: S68. 

Significant loss of bone density in the femoral neck and lumbar spine was detected over an 
eight months period in elite female distance runners. This decrease is related to intensity and 
volurre of endurance activity and occurred in amenorrheic as well as eumenorrheic runners. 
The authors theorize that the bone remodeling cycle is altered in favor of resorption due to 
insufficient recovery time. The women in this study had a calcium intake that averaged 700 
mg/day, considerably below the RDA recommended intake. 

Low Bone Density at Axial and Appendicular Sites in Amenorrheic Athletes. Myburgh KH, 
Bachrach LK, Lewis B, Kent K. and Marcus R. Medici11e a11d Science i11 Sports a11d Exercise 1993; 
25(11) :1197-1202. 

Researchers studied 12 amenorrheic and 9 eumenorrheic (normally menstruating) women 
athletes and found that bone density was lower in amenorrheic subjects at several sites. The 
conclusion was that low bone density in athletes with amenorrhea is not limited to the spine, 
but is also present in weight-bearing bones such as the hip, legs, and total body. 

Running Induces Menstrual Disturbances But Bone Mass is Unaffected, Except in 
Amenorrheic Women. Hetland ML, Haarbo J, Christiansen C, Larsen T. Joumal of the America11 
Medical Association 1993 July; 95(1) :53-60. 

Two hundred and five female runners were investigated as to the prevalence of exercise­
related rrenstrual and sex honnonal disturbances and the effect of exercise on bone mass and 
rretabolism The prevalence of arrenorrhea increased from 1 % in the nonnally active subjects 
to 11 % in the elite runners. In the large majority of the runners, no skeletal affection was 
found despite significant sex hormonal and menstrual disturbances. Only the runners with 
amenorrhea might be at increased risk of osteoporosis. 
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Bone Gain in Young Adult Women. Recker RR, Davies KM, Hinders SM, Heany RP, Stegman 
MR. Kirrunel DB. Journal of the American Medical Associan·on 1992 November 4; 268( 17) :2403-8. 

This study looked at bone mass gains over 5 years in 156 healthy, non-pregnant, white female 
college students. The conclusion was that bone mass gain is positively influenced by modest 
increases in calcium intake adjusted for protein intake. in self·selected physical activities and 
in the use of oral contraceptives in the third decade of life. 

Factors Associated with Stress Fractures in Young Army Women: Indications for Further 
Research. Freidi KE, Nuovo J. Military Medicine 1992 July; 157(7) :334-338. 

The authors surveyed 2,312 active duty Army women for the prevalence of ever having been 
diagnosed with a stress fracture (16.1 % of respondents) and examined the relationship 
between surveyable risk factors for low bone density and this self reponed stress fracture 
history. Current smoking, previous history of amenorrhea, and known family history of 
osteoporosis were significantly associated with self-reponed stress fractures. 

Menstrual History as a Determinant of Current Bone Density in Young Adults. Drinkwater BL, 
Bruemner B, Chesmut CH 3d. Journal of the American Medical Associatio11 1990 January 26; 
263(4) :545-8. 

Four years of research on 97 women ages 18-38 showed that young amcnorrheic athletes 
have significantly lower vcncbral bone density than control subjects with normal menses. A 
significant relationship was found between current venebral density of these women and their 
past and present menstrual patterns. A combination of menstrual patterns and body weight 
predicted 43% of the total variation in lumbar density. This bone loss was reversed when 
amenorrheic women decreased their activity levels or gained a small amount of weight 

Menstrual Function and Bone Mass in Elite Women Distance Runners. Marcus R, Cann C, 
Madvig P, Minkoff J. et al. Annals of Internal Medicine 1985; 102(2) : 158-163. 

Bone mass and metabolic features were studied in 17 women distance runners. Bone density 
of the spine was lower in amenorrheic runners than in those with normal menstrual periods, 
but higher than in those with amenorrhea who arc not physically active. Running-related 
fractures were more frequent in amenorrheic women. The conclusion was that intense 
exercise may reduce the impact of amenorrhea on bone mass; however, amenorrheic runners 
remain at high risk for exercise-related fractures. 

Exercise-Induced Amenorrhea and Bone Density. Lindberg JS, Fears WB. Hunt MM, Powell MR, 
Boll D, Wade CE. Annals of /menial Medicine. November 1984; 101(5) :647-648. 

Investigators examined the effects of exercise-induced amenorrhea on bone density in female 
runners. Bone loss occurred in women with exercise-induced amenorrhea. 
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STRESS FRACTURES IN MILITARY TRAINING 

Quantitative ultrasound predicts stress fracture risk in female army recruits. Kimmel BD, 
Lappe JM, Hise L, Lauren MJ, White M, Stegman MR, Raab-Dullen DM. Osteoporosis 
Research Center, Creighton University; Omaha, NE and Onhopedics Department; Fort Leonard 
Wood, MO. Unpublished. 

The purpose of this study is to predict the risk of stress fracture during routine Army basic 
training by using ultrasound bone mass measurement tests in 890 female Army recruits. The 
stress fracture incidence was 4.6%, 41 of the recruits fracturing after 19 days of training. It 
was found that a recruit with broadband ultrasound attenuation (BUA) of 63 has a 1-in-8 
chance of having a stress fracture during basic training. 

Cigarette Smoking, Physical Fitness, and Injuries in Infantry Soldiers. Reynolds KL, Heckel 
HA, Witt CE, Martin JW, and others. American Journal of Prevemive Medicine 1994 May; 10(3) 
: 145-50. 

1ltis study evaluated a light infantry unit prospectively and following it throughout one year 
of infantry training and operations. Fifty-five percent of the soldiers experienced one or more 
training related injuries. Fractures accounted for the greatest number of days of limited duty. 
Logistic regression showed that cigarette smoking and low endurance levels were 
independent risk factors for training injuries. A number of modifiable injury risk factors were 
identified, suggesting that a number of these injuries may be preventable. 

West Point Cadets. Copley JB, Lindberg, JS, Wade, C, Ryan, J. Ochsner Clinic, Department of 
Internal Medicine.Section of Nephrology. Unpublished. 

Male and female West Point cadets were followed over a your-year period and tested every 
six months. Bone density was found to dropped during the first year of service. The loss was 
greatest during the first six mo!')ths when the cadets partook in the most strenuous exercise. 
The authors hypothesize that exercise-induced injury is associated with decreased bone 
density. 

Intrinsic Risk Factors for Exercise Related Injuries Among Male and Female Army Trainees. 
Jones BH, Bovee MW, Harris JM 3d; Cowan ON. American Journal of Sports Medicine 1993 Sept­
Oct; 21 (5) :705-10. 

To identify intrinsic risk factors 391 army trainees (124 men, 186 women) were studied for 
eight weeks. Women had significantly higher incidence of time-loss injuries than men. Men 
with histories of inactivity and with higher body mass index were at greater risk of injury than 
other men, as were the shortest women. 
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Stress Fractures in the Lower Extremities of Soldiers in Basic Training. Pester S, Smith PC. 
Orthopaedic Review 1992 March; 21(3) :297-303. 

In a four year study, 1,338 stress fractures were confinned in total training population of 
109,296 for an incidence of 0.96%, .91 % of the men and 1.09% of the women experienced 
fractures. Female soldiers suffered more than twice the number of bilateral stress fractures 
than rnen. Modifications in the physical training aimed at eliminating continuous, high impact 
activities during high risk weeks resulted in a 12.73% drop in fracture incidence (decreases 
of 7.32% in women and 16.19% in men). 

EATING DISORDERS AND BONE DENSITY 

Mineral Balance and Bone Turnover in Adolescents with Anorexia Nervosa. Abrams SA, Silber 
TJ, Estaban NV, Vieira NE, Stuff JE, Meyers R, Majd M, Yergey AL. Journal of Pediatrics 1993 
August; 123(2) :326-31. 

Seven female adolescents with anorexia nervosa were evaluated to determine whether calcium 
metabolism was affected by their disorder. The percentage of absorption was lower in 
subjects with anorexia nervosa than in the control group. Calcium kinetic studies 
demonstrated a decreased rate of bone formation and an increased rate of bone resorption. 
The authors hypothesize that improvement in bone mineralization during recovery from 
anorexia nervosa will require resolution of hormonal abnormalities. 

Predictors of Osteopenia in Premenopau.sal Women. Hay PJ, Delahunt JW, Hall A, Mitchell AW, 
Harper G, Salmond C. Calcified Tissue /111ernarional 1992:50 :498-501. 

Sixty-nine female anorexia patients age 20-40 and thirty-one controls were given spinal bone 
density tests. Bone density was significantly lower in the patient group. Bone density 
correlated significantly with duration of illness, amenorrhea, and weight histories, but not with 
calcium intake or exercise levels. The most important predictor was duration of low calcium 
intake during adolescence. Regular exercise and adequate dietary calcium did not appear to 
prevent bone loss related to prolonged periods of low weight and amenorrhea. 

Recovery From Osteopenia in Adolescent Girls with Anorexia Nervosa. Bachrach LK, Guido 
D, Katzman D, Marcus R. Journal of Clinical Endocrinology and Metabolism 1991; 72(3) :606. 

Decrease in bone mass is a complication of anorexia. The bone mass was measured in 15 
anorexia patients at the start and again at 12-16 months. Despite gains in bone density for 
some, 8 patients had low bone mass in the spine and/or whole body. Changes in body mass, 
weight, and height were significant predictors of changes in bone density. Low bone mass 
persisted following recovery, indicating that bone mass deficits acquired in adolescence may 
not be completely reversible. 

- 5 -



Mechanics of Osteoporosis in Adult and Adolescent Women with Anorexia Nervosa. Biller BM, 
Saxe V, Herzog DB, Rosenthal DI, Holzman S, Klibanski A. Journal of Clinical £11dacrino/ogy and 
Metabolism 1989; 68(3) :548-54. 

Twenty-six women and seven adolescents were studied to determine the consequences of 
developing anorexia nervosa before attaining peak bone mass. Adult patients had significantly 
reduced spinal bone mass. Those patients who experienced amenorrhea before age 18 had 
significantly lower spinal bone density than those developing amenorrhea later. The study 
concluded that both the onset of anorexia nervosa before the attainment of peak bone mass 
and prolonged duration of amenorrhea result in the most significant loss of bone mass. 

SMOKING AND OSTEOPOROSIS 

Cigarettes Found to Boost Women's Osteoporosis Risk. Waldholz M. Wall Street Journal 
February 10, 1994. 

Cigarette smoking significantly increases a woman's risk of developing the bone-thinning 
disease osteoporosis in this repon on research conducted by Ego Seeman and John 
Llewelyn at the University of Melbourne. The researchers studied 41 pairs of twins, one 
who smoked and the other who did not They found the smokers had 1-2% bone loss for 
every ten years smoking while the non-smoking twin did not. The more frequent smokers 
had bone losses up to 5-10% enough tO sharply raise the risk of fracture. 

Long-Term Bone Loss in Men: Effects of Genetic and Environmental Factors. Slemenda 
CW, Christian JC, Reed T, Reister TK, Williams CJ, Johnston CC. A11nals of lmernal Medicine. 
1992; 117 :286-291 

This was a 16 year cohon study of 111 male veterans each of whom was a twin. Bone 
mass and environmental factors including cigarette smoking, alcohol consumption, 
physical activity, dietary calcium intake, and use of thiazidc diuretics was measured at 
baseline and 16 years later. Two environmental factors emerged as consistant independent 
predictors of bone loss. Those who smoked at all lost more bone over 16 years than did 
the non-smokers. Similar associations were observed between alcohol and bone loss. The 
adverse effects of cigarette smoking and alcohol consumption beyond minimal levels have 
been established for many chronic diseases and now must include osteoporosis in both 
men and women. 

IMPACT OF CALCIUM DIETARY INTAKE ON BONE MASS 

Calcium Supplementation and Bone Mineral Density in Adolescent Girls. Lloyd, T. ct al, 
Journal of American Medical Association 1993 August 18: 270(7):841-844. 
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A double-blind, placebo-controlled trial of the effect of 18 months of calcium supplementation on 
bone density and bone mass in 94 girls resulted in a significant increase in total body and spinal 
density. The increased intake was from 80% of the recommended daily allowance to 110%. 

Dietary Calcium and Bone Density Among Middle-Aged and Elderly Women in China. Hu, 
JF, et al., American Journal of Clinical Nutrition 1993; 58:219-27. 

Association between dietary calcium and bone status were investigated in 843 Chinese women 
from five rural counties where dietary calcium varied considerably. Analysis for all counties 
combined showed that bone mass were correlated positively with total calcium. The results 
strongly indicated that dietary calcium, especially from dairy sources, increases bone mass in 
adult women by facilitating optimal peak bone mass earlier in life. 
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DEPARTMENT OF THE ARMY 
U.S. ARMY MEDICAL RESEARCH ANO MATERIEL COMMAND 

FOAT DETRICK. FREDERICK. MO 21702-5012 

November 19, 1995 
.:1e~· . ., .. , 
.a.~t,-."."::~4 OF 

Army Operational Medicine 
Research Program 

Ms. Sandra C. Raymond 
National Osteoporosis Foundation 
1150 17th Street NW, Suite 500 
Washington DC 20036-4603 

Dear Ms. Raymond, 

Thank you for your interest in the Army Operational Medicine 
Research Program. I understand that my predecessor, Colonel 
Gifford, had spoken to representatives of the Osteoporosis and 
Paget's Foundations about the possible competitition of research 
funds in this area. However, the funds for osteoporosis research 
were not released to us. 

As you may know, bone health is a key military readiness issue 
which is being addressed in our research program. This is 
particularly an issue for young servicewomen who are still 
accruing bone mineral. Clearly, the way we feed and train our 
young women may influence their risk for osteoporosis later in 
life. Of inunediate concern to the military is the similarity 
between factors which predispose a woman to osteoporosis risk and 
the risk of stress fracture in basic training, including factors 
such as cigarette smoking, low body weight, and amenorrhea. 
Studies of women in Army basic training, Marine recruit training, 
and plebes at West Point all indicate rates of stress fracture 
which are 10-15% of the women, compared to 1-3% of men in the 
same study. 

In the Defense Womens Health Research Program (DWHRP94), we 
targeted stress fractures for concerted research likely to have 
an impact on military readiness. Three extramural projects were 
funded, for a total of $1.8 M (enclosure). The U.S. Army 
Research Institute of Environmental Medicine has also conducted 
research in this area, but there is much more to be done, 
including inte:rvention studies involving training, diet, and 
hormones, and bisphophonates. 

I welcome your support of this important research. We will keep 
you informed of the results of our research. My point of contact 
for further discussion is Major Karl Friedl, (301) 619-7301. 

Sincerely, 

~NJ~ 
Frederick W. Hegge, Ph.D. 
Director, Army Operational 

Medicine Research Program 

' ' 
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CHllSTINE M. WAI.NI!, PH.D. 
, OOV!IJOilNT~ U?AIU AJ:MSOI. MEMORANDUM 

"5 THilln:r.N"IH STitU:T, NW 

WASHINGTON, DC 20004-1109 

TEL (!02) 657-5600 DlllCT DIAL CZ0%) e37•564.5 

FAX (202) M7-5910 

January 5, 1996 

PRIVILEGED AND CONFJJJE]\T!Ab-

TO: Debbie Fein, The White House 

FROM: Christine Warnke 

RE: Meeting on January 17, 1996 at the White House 

This is to follow-up our conversation regarding the Department of 
Defense Bone: Disease Research Funds.· Attached is a letter initiated by Senator 
Bill Cohen and signed by ten other Senators to Defense Secretary William Perry 
regarding the DOD funding which I believe is self-explanatory. Some issues we 
want to addi-ess at our meeting of January 17, 1996, include the following 
questions: 

What kind of peer review system will the Department of 
Defense devise for these research projects? 

What are DOD1s programmatic goals? 

I will call you next week so we can further discuss this meeting in 
more detail. Also enclosed is a detailed fact sheet on Osteoporosis and Defense and 
.an article entitled "Factors Associated With Stress Fractures in Young Army 
Women: Indications for Further Research." 
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The Honorable William Pmv 
SecretaJy of Defense 
DepaJtment of Defense 
The Pentagon 
Washington. D.C. 20301 

Dear Secretal)' Perry: 

-Bnittd ~mtts ~tn9t£ 
SPECIAL COMMl'M"EE ON A[;ING 

WASHINGTON. OC 2D51D··l•OO 

December 8, 1995 

We are writing to express our support for the Department of Defense to initiate its 
research etTorts on osteoporosis and bone related diseases .funded by Congress in J 99.S. 1n the 
Fiscal Y car I 99S Defense Appropriations legislation, funds totaling SS million were 
appropriated.for the Department of Defense to carry out osteoporosis and bone related disease 
research. U":fortunatcly, DOD contir1uc:s lu cklay tbc releuc oftb.C$c much needed fun.els. 

Osteoporosis is a major healrh threAt f'nr 25 million Americans, 80 percent of whom are 
womm. In the United States today. seven to eight million individuals already have the disease 
and 17 million more have low bon.e ma6S, placing them at increased risk for osteoporosis. 
Further. a great deal more research needs to be done in order to determine the cames of stress 
fractures in both servicemen and women. 

We believe the need to expand present medical research on osteoporosis and bone related 
diseases is evident. Findings that emanate &cm such DOD efforts will not only assist our active 
duty forces ~ut will a1so serw to find the mean5 to treat the millions of Americans who arc at 
Neb risk or have developed this clebilita~ disease. We ask that the funds already allocated by 
Congress be .released so our militmy persoMel can benefit from this muc:h needed researcli. 

In light of the 197,291 servicewomen in the Armed Forces and the trend toWard more 
women entering the milit.aiy, we strongly believe these diseases pose significant defense health 
risb and weznnt the release of these impo~t fUn.ds. 

Thank you for your attentiori tn rhi~ matt.er and please keep us informed of your efforts in 
th.ii area. . 

Sincerely. 
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Dale Bumpers 

~cli(L 

CZ•~ Bill Frist 

Bill Bradley 
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OSTEOPOROSfS AND DEFENSE 

Osteoporosis affects ~ million Americans, 80 percent of whom are womea. Each ye;u- there ~ 1.5. million 
ostcoporotic bone fractures including more than 280,000 hip fractures. 500.000 vertebral fractures, 250,000 ~st 

.- fractures and the bal~ u other bone sites. The mc:dical a>sts associated with t1m di~ exceed SI 0 bUlion 
and are expe.cred co dramatically mcrease as the population ages. Without intervention, the costs in the Y car 
2010 will exceed .£60 billion and are expected to reach $240 billion by the Year 2050. Recently. the Universicy 
of Southern California's Gerontology Center reported tbat the costs associated with osteoporosis and Alzheimer· s 
disease threaie.o to swainp the medic.are system. 

Recently. we contacted the VA data c.ente:r and found tbaE. in 1993, there wen: more U:an 2.600 mca. over the 
age of 6S admitted to the VA hospical syscan due to hip fractures ataibut.ablc to osteoporosi$. These admissions 
accounted for 66.000 hospital care days. We have now requested information on the J1umber of women who 
have received VA medical care for osteoporosis-related bip fI:acnires. The average act te care cost of one hip 
fraccu.rc alone is S40~000. Since wolDCJl are four times more likely to develop hip fractures, i~ is lilc:ely that the 
total number of admk~ons is much greater lhan the number cited above. It is unknown how many more men 
and women have received medical care for ostecporosis-relatcd fractwcs of the spin~ wdst ar.dlor other bones. 

Osteoporosis is essentially preve.ntablo and treatable; but. the disease must be prevented in 20 and 30 year olds. 
For once bone .is !osr. it cannOl be replaced. Bone loss is progressive and iireversible: prevention is the "lcex! 

•' 

Presently, there as..; 197..291 scrvic:cwomea ia. the Armed Forces. This number iepre.seatS 12.l percent of rhc 
total acti'-'c duty !<mcS. As more "'omen enter the armed se:Mces. ostoopOros.is will i.ncrPZsingly become a 
defense health issue... 'Far many women. exce.Wve physical training causes amenorrbea .md leads to the loss of 
the protective cff"1 Of csU'OgeA on bones. This bone Jou eventually causes osr.eoporotic fnctures. Then: is 
also evidence that males suffer activity·idaled hypogo.aadism. which may also lead to ostt.~sis and fraccures. 

ro addRss the problem, basic and clink.al medical research is needed 10: 

> Overall, strengthcD basic and clinical racarc.b pmgrams to uncover the pathogt :cesis of osteoporo.sis. 
increase tmdcrs~ding of tbc basic cellular mechanigns by which boue nmocleliI1g is contr0lled 

> Conduct swdics on the pathogenesis and crearment of glucoc.orticoid·induc.cd ostc•)pe>rosis 

> Study activity-related bone loss in women and men .related to high·lcvcl physical activity 

>Determine J~vels of activity wh.icb improve the skeleton, not impair bone metaboJic function 

> Sa.tdy the parameters of short-rum morbidity associated with musculoskclctal injuries related to trainiog 

>Study medical interventions which may offset bone loss in men and women 

>Determine Ute etiology of hypogolWlism iii male ~its 

> Determine which bone site.s are most affected by physic::al training issues C ex~sive training usually causes 
low spin~ bone mass, what happens at the hip?) 

>Examine the level of musculoskcletal stress fractures due to equipment worn (lx•ots) or carried during 
training 
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Factors Associated with Stress Fracture in Young Army 
Women: Indications for Further Research 

MAJ Ka.r;f l!:.1'1Vdl. llSC USA • 
Jen.n,iJer A. NuoDO. MDt 

~-factors •bJda a1rect baae ~ aad pn::GLct rls1' oC 
asteopormis (e.g .• emnic arigla. amenan:llea) Bft ~~1 » 
soclatm with a ~: ioc!clmcr ol stn:m r~ ui udw 
pwop.l11Sa1 90Ulm'. ne aul'.!liian ~ 2.312 actiw 
duty Al'llly wame11 roe Ille prevataacc al evc-bariltc bom ~ 
noaed l"'tol4 by a doctor-) wilh a ltrem fr.cure ruu~ ~re­
·~t81 aDO. uamtn.fd tbe rdaUGld.ILlp •weaa ~c 
rtsa: rac:tan for law buDe demity ud lb.II xlf'·~ted sirs. 
rnc:tuft bistory (scll·repottoi SJ1. Cl&m:nc maaliag. preriau · 
hiauiry r:I ameflotThu (mm.lfll ablat > 6 mcmthaJ, a.llll ~ 
(amilJ hialory ol Glleapmmia Mft: • .a~tly -ac::ia!J=d 
witll aelt·reparccd 5P. •Ible llll&ck ctlmic ariCla wu a. prgrecuve 
factor. 1lLcse dam suaest tl1JIO!hems ot stra:1 ff'llClb.lft pub­
~ID Army 9GmCD •llidt bar ha1aa' tmtlag. 

. Iatrodnct:ian 

Women in IJae United Stace now part1clpiillc tn u:en:be pro­
gruns mace tha.n1 eTet' befare A sublet af tJ'l.ese wamcn 

wtlld~opSll'CSlfracturesasa comcqumceolfbtetoc:reue[D 
'ftight-uartng u~' Wamm are at sullltallmUr hlgb!r 
rtak for stress Cr.tc:turt cban ram. Tlua cWl'CRDCe has beai 
noted 1n mJlUary ba*:tnlntai. when: lC>-12,, oC'MJnlm IR&f. 
fer Btras fractur'5. coUtpihd UI an tnddmccor 1-3, of'men 
~paUng In tt)e same traJDing.M Bane raaoddlng ls part 
cl a aanaaJ n::spome ca physical SCZ't:lllXS and dWI ii gmmily 
experted lD rc:sWt bl a 1cmngc:r bolJc.·U boaen:r, JD .same au.t-' 
cqidble indMdwUs. a dehllll:atfn& fru:tun aean bl ~ 
modeled sites bcC«n the c:hanga are compide."'' Recett re­
savcb attenUOn has bcaL loalled oa st1a1 bdurl ill 
amenon1xk alhJcter. wtLae mcmttual allNI ~ to play 

JOIWy MaiJdnc. Vol. l,57. Ju)y 1992 

noy ll. ~. DACt 
LTC Joseph R. Dr!ttori. AMSCt 

a role in determining whJch wamm will be mC&t s~ptibk lo 

9Ua1 fracture.• ~y tbts rm is greater in lndMduab 
with lo9'er bone cXT\llUes and may abo be related co other 
racun which predict risk ol' asteopormis 10 women. 1bczc fac­
tors ifteludc Asian or while rac.•·to family fllstay oC OSlea­
parm.n undcrwcipt.13.1J aeretsc.•• and factors re.lat~ co a 
nrluced esuvgtn leYel !ll.eh aa woldng, '' cp18odes or azneaar­
rhn.1• and past-mcnqausal s1atus.11 

We a:nductcd a pilot study to IDvesag&IE f.bc usociaticm af 
!Nr9CY8ble ra.ctors •hldi ba~ beat linked to rcdllet!d ~ 
density ~ sdl·t?porud h1stary ur mi:dleatly diagnosed ~ 
rl¥'l1Jrc 191:1(-reported SJi. tha wa1 per{onned wtth an Anny 
papullCicR consisUng primarllJ' of pn:mellOpWSIJ ph)"Sic&Uy 
acdve women lacking sttnillant Ulncm . 

If~ 

A quc:stloua.alnl was devdoped wbtcb a:Wd 18 qu.csUmls 
alloul the pre:saicc of fctonl IS£Wccl. with reduced bone 
dcnskJ. Tbc ~ ~ bm{ - c:aDed G:lr aimpJc an­
swaa. AsJ l1l1dal ftr!km aC£11e qcattOIJJlaire wasadnrimstcrcd 
to 50 saldSen •hcl ...erw dlen lnU:MetRd tir a phJSICl.I Chela· 
pm IJRD) ahouL lhdr rcsponara: the f1na1 (crm was a rdlnc­
mcat based Ga Ebia lrs1..!WYty. 

We deflued aSf,.rtportcd SF' hfalory' u • pasl\M rapoaw re 
the qucsUan: "'Has a dOCUlr em- raid :rou tllal yau had a suas 
69C:Wq?• A l'cw m tbtae rmparlM8 9'11: rcduailled ae Dell&· 
drc nen the subsequent quatbl ("U'ya. wlw pct rlyour 
~"'l lW"ac:d up 1mprabatlle dJ&&M"' more relan to psy. 
cbolaglalJ sum. sw:b • "bnln'" mxl '"8'0amch. • 1be rypcs ol 
1tRS1 fr3duR molt IOWy to be detemd ud camctly dllf­
nmed at a general mcillal1 cracnent f.adllty would ~J 
be~ uaympuimaac., dtba'wt!Jt debtllWiag·peLD ar 
6ant Craautes. Siace medk:al rmril were not available iD 
Ltzls IDODJ!llOILI aawy, tJac ~SI' caltiS cau1d nat 
be c.-aGf1nDal. Ill addltlOG UI ID~ r:I the dblgnmi• 
by aemc ~&& 111 uDblan nwnbcr or cUllGrded may 
have been mJsc:IWdDed U 8'rca flulllre. tncludlag pa;asaaa. 
amputmeat syadn:lm~ tnlCICliam.. ~ bane pni>­
lems (bone CJ5CI. old IOJ1.111eSJ, or musde fatigue problems. 

:- .. 



JAN 16 '96 12:08PM H & H 13E 400 

Sll'D5 F.-ac1ure A.xiatlon:1 

Thus. in this s1udy 111c ~fer lo these put.all~ stress fracrure 
diagnoses ~ sel(-reportcd sr with the undc:sland1n1 that 

· thc:se are unconfirmed diagnoses. 
We d~lined amcnonbea as a !;month abseoce oC menses not 

associated witl'l pregnancy. Family hiscory rJ oslcoporosis llfa& 
indicated fl'tlm. -did your mothu or your grandmother dcvcJop 
1 h u nchcd-ovu appearance « bl'Qk lhdr bips?·. if <bls lnfor· 
matlon "'as knO-..n. Weigl!< trends were assessed by asking r?te 
"'omen If they :had ever exceeded. Army weight standards (i.e •• 
body mass index > 23-24 kg/m •1 or ir they llad ever been cold 
cbal !hey v.·cn:·underwelght. E.rerctK habita wen inwcs1lgated 
by "ho" many days per week do you u:crciaer and. since 
running 1$ Ule primary ~rl'D al organiled exert:ise in the Am::1y. 
we also asked "how many milt.5 per v.reck da you run?" The 
presence or absence of ether factors we" dctcrmiJJcd with sim· 
pie •ye.· or -nD- q._'CSlio1111. 

The questtonnalre wu mailed 10 the duty addresa d evec1 
active duty fcnla.le soldier at Fort Ltwi6. Washmgron in July 
1987 rl'· " 2.4621. The questklMalre was accompanied ·by a 
short letter sign~ by afc:male Army physic.Ian (JANI soliciting 

· parUc:lpauon in a study ·1mpocuot to the h~lth of remah~~ sol· 
dius." Soldier.; wen: also aslr:!!d lo mum 9CpU".Ucly an k!cnU· 
fying poslcan:I ;indJc:aung whethtt or not they pbnned lo rC­
Nrn uu~ rcnri. Completed SUT'lt~!l wcn: returned by 1.295 
30ldier.i: I .2B8 JX1Slc:an1s wen: a1sa returned. i~luding 8 which 
indic:ared that the subjcct.s \WOUid nor panjeipate. Four week!! 
after the rirst mailouL a :ieamd copy of the survey was sent to 
1,092 soldlm who were prcrumcd to have been reachCd by the 
llrst survey 'but had nol retumc:d a posican1. Tl\cy were en· 
COUr'at'd to rrrum a survey If \hey had not already done so. A 
tOlal cC l.630 out of '-.312 (70.5'1.I deliverable qurslannairel 
were returned within 10 wreks cl the first mailaul and lhese 
were used Yi the analysia. 

Fac:tan asscx:JaiH with rcporled sll'C'IS frulura 111m can­
t1'3Stcd using a c:onUngency 1abte formal wilh a chi-square lest. 
Logbt!c regression was pcr(anried 10 determine lbc suength r:J 
cht assa::ta.Uon bctfttn Signif1C3.11l fad.or.i and StnD fnc· 
wrcs. Tlu: Mantd-Haenslel chl-&quare Lest was uee:d to aam­
ine the ctrect cl age and elhruc or1Clft an tile other fackn 
C8MOP87. Los Angel~ califarl'\lal. . 

ReS\llts 

The mean age in the suney sample was 26.l t 5.8 (SDI 
ye&l1S (median age: "'y~; r.angc: 18-S2J. The ethnle tnak· 
li:>wn of respondenu waa 57.1~ non·HisplJUC e1bitc, 32.81 
blai:k. s..o" Hl.span1c. 2.2~ Aatan. and 2.9\ alhu ar un· 
spccUled. ID thiS sarnple. lS. l ~ of WICll"ICl'I had dreportal SF 
bistarie. The~ ~t laca11on Car the Injury was Ulc leg 
153.2 !. t:I. stress fi'ldure8 repartmJ mlllc 1). OOier known 
cbarxtc:r11l1c3 oC lhe surwr saa1plt ~ prm::ated In Table II. 

Tllble n C'ampua the pe:rceniac- ol 'lllolften With ~ 
ported SP' In subpop&l&amm m 'ftlMD with ar wttbOl&t racto&'9 
wtddJ affect b::ft! denefty (dd-equaie tml. Amlym by step. 
WIK logllUc ~ yiddai five faicD:n ~dmdy ..a­
daEed wtch sel!'-tepa lt:d SP. hlatary al unenarrbca. current 
dflrctte smoking. ncm.bJadl ethaie Gr1gm.. known family lUt­
!mJ of asaeopmum. and yciuag IF- Afe vu LDc:lwted in me 
lagtstic ana1ym u a CD!Unum. variable and me dewed cli&-­
uuructon ..., runWmd with a Jog U'aNl'annatiaD. All of 

33S 

TA!U:l 

LOC-' TION or Ml!:LllCALLY 01AGr.osi;:o S"fllESS t"KACTUl<fS 

r.,.mn Jun af all r~••a.'\:' iu O..c:nill 
Lar;ilion llumbi:r ~F~uml2661 Sam""rll.6301 

flt1.," 15 ~6'1. < 1.0" 
H~lhtgb 2l 8.7 1.4 

l.q 140 53.2 u 
roa1 7 .. ZS.I •.5 
Olhcr ll 4.2 < 1.0 
Tc:u11 26:5 99.9,0 16.1 'r. 

0 '1'bi&l Ill le1!1 t.han IOO'S. cl11e le fQuftO!fl(. 

tllrse terms and lhe likelihood ratio for the logtsrlc model were 
significant a.ta probability level ol 0.005 or lc:s!I. 

Baseod on the lot)1Uc analyse, tbe probability of sclf-re­
pgrtcd SF n1ng~ frorn 31.6" in a non-blade smoker with epi· 
5Cdcs of ilmCl'ICllT'hc& and a l"amlly history or a&lCO()Qmllt. 
dawn LO 8.0'f, fer 11 black non-Mnoter wlth ncr-maJ incnstr\lal 
lilillory 1.nd a neganvc family hisleiry-a 4-l'old dlriercncc. Rda· 
ti~ risks land 9U, confidence in\CNal) dctc:nntncd fram the 
lcgtsUC: analysis far ~enarrht2.. smoleng. non-black ethnic 
ongtn. and family hJMary were l.S6 (l.2.S-!.48). 1.32 (1.Zl-
1.41). 1.28 U.l7- l.39).111d 1.25 Cl.l&-1.35). re.!pe<'tivcly. 

Age \Ir.IS a sigmficanl covartable !or lhc pr!!valence of self. 
~or!ftl SF. Thus. from the JogWJc regres.sion. older '#Odl~ 
•1th none of the row o<ller m\t r.c~ ... autd l\a1re 1 prmlcrd 
prrtall!n~ as kl1Y as 1.54'. The: aclual prevalence In our sam­
ple (ar all women ov~ age 40 (N = 421 was l.•'1. compaml to 
tl'le highest oYer.111 p~valeraccs oC L9.6' for women aged 22-
23 {Fig. I). Thia is a likely conJCqUcnce ot sdectivc pR:ICl9l£S la 
this specific military populauon. u ..m be dGc'usscd. DivCdtng 
I.be sunple roughly in halt. l1 age 25. each of the od'lcr ~ 
Caccors W» shown to be sigoi!lcantly afrected by age (Mantel· 
liaenszcl. p < 0.00]}. Odd.a ra\1as rrom the indJYiduaJ factor 
chi-square tabJeB were similar tD but sllgh.tly higher man tbO!lle 
derived rn>n1 l he log!allc analyse fl'able llll. Amenorrhea bad a 
Signifant effect an acnss f nrc:ture psewalence only In the 
yo11i1gu wotrim (29.9 YS. l6.0'i. p < 0.001) compared to 
women > 25 YCllS old US.2 vs. 12. 7". p = 0.12). Age n.u.bo 
a ~iflo.nl mfattor far underwrtgtu. lritb only the younger 
women demonstraung a stcnilbitl relaUonshlp bc(~eeo self· 
n:portcd Sf and being undcrwelg?IC (p < 0.05: Mantel..ffaen&­
.rzl tcsL p < 0.05). Olher racrcn sucll as panty and use af araJ 
CGlltncepUYel were age-Ria.led (Fig. 21 but had no association 
with p~lence oC self.n:paned SF. 

Black women ~ signUlcantly men: likely LO have had chll· 
dren (51.S vs. 36.8\: p < O.OOU. were mare likely ta use cnl 
co1uracepuves (40.9 ••· 3L6~; p < 0.001). am~ less IJ~ly 
to be ail"nml sm*=nl (32.1 va. 37.8~; p < a.001). an factma 
whldl have been reported b> be prot£ctiw! ~ strl!!la frac­
ture ar aatecposcdis. Only 12.0t. of black nmr:n rqmrtm • 
famlly h8iorJ or mlmporaDs. compared co 38.2~ afJun-black 
wo.nm. Ne¥erthde., & sa&Uvc rMn.lly bSatDry of OlilCOpal1llll 
WU ..adall!d •Ith I l~ JUghc:r ~ of aeU°-rrprxtr:d 
SF. 'dll no differmce between bbM:lm aod noa·bllcb (p • 
0.621. f)hntc dlfrcrmces In •treu £ractve 1"ft apparmt c:aly 
•hm famJly hl:.tory or ostcDparmia .... DqplUve (p < 0.01: 
Jlant.d-Hacmzdchl~ 'al: p < 0.01}. 

MWtarfm·Val·lS7:.;)~ 
:i:·. :_'::.:(~· . :'..·/~-
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TABLEU 

PRE\'ALENCE Of STM£SS f:'RACTURI-: 1114 ,\SSOCl~TIOtl' '4'1T1i SURVEYED f""CTORS KAllKW IN OIGJ[lt Of f"/.CTOR PREVALE>ICE IN THE SAMPLE 

Factor 

Elnftlr qin ( .. hli.c cir t.Wnl 
Nu111p;1rir1 

Grl\t'ftllCJ8nl ·~' s 20 I 11 
Nan 1han 1b1nh$JIJ 

~1521,_.sl 
Cipn11e miallinl IC'P'Cr1 
Qpm1raaiol.inS (cvrtti•ll 
"-worsm~far:> 10,!'e:l1'111(ZJ 
~1hanonc pz111•:i ell 

Culfct anl COii.i~~ pill lllC' 

£v~o11 rlle Anny Wei&"« Cornnil P~iwn 1811111 > Z3-24 li.lfm"'I 
YMIUr hlsllrJ a< ostmp!Rl!ds 
'Runn1q o:m:t. I> IOm~~ 
'E'l'U' !aid LlwLtll.c:y-11~1 
HlslL!r,11 of t1111:narrtlta Jrplmdt1 fl z 6 mt'Jl'lth91 
Lau:m~(> 18rnra .. c0 

Noes (llkqu;rr !di: SlllJ)ihtlnr.."C': 'p < 0.05; •• p < 0,0I. '• • p < D.CJ:U. 
Sullsarapk3[II1111-.a 'Mlfllm In • E91Q: 121 cv.rm'I• smollc~ It• • 5111 . 

IO 

tO 

I 3D 

i • 
10 

.. -511-.--eur... ........ 
- s...i._....., 

~ ~ ~ • a » » ~ ~ » ~ 

-~· 
,., L. ~fl_,....." .. 1'11'11 ... - "' 1111'1191. -­

parllll IP ... QllRm ....... 'nlC Ila~ .. 11'11! ~ •• ....,... ............ 

" ' ~·uh ltlslary 

arTcaal al' Sm:s& FralLll'C 

..till Fccor hC'\Dt 
Faal!ll' Pnxlll Abmll 

S?.:J 18..5 11.3 
§ti.~ • 16.1 16.2 
116.6) 193 l•.5 
111.71 15.4 17.0 ...... 18.2 IJ.e 
~ ... 19.4 ll.O 
34.6 21.9 1:1.1 
l:rJ.41 2'..8 :313.4 
09.21 24.6 20.1 
34.6 17.8 Ii. I 
3l.O 18.9 15.7 
29.6 llB IJ..5 ... 
21.0 19.D IU 
16.9 211.5 ISA 
14.9 21.7 13A 
3.6 19.0 lB.I 

IO "-'-·-.......... - -
• 

14 
l 

• 

• • • » • • • • ~ • • • ---.,..1. ,..._fli.....,.... -. ... -.ftll~IYDt ...... _,Mmf_~-~-· ....... 1,,,...._ 

TAii.im 

mJ5 RA'TQiOF FAC'TOe AS.SCICIATfD fiml STRESS f1lACTtlA£. STRATIFIED BY AC£ 

Paalc'll cw. RallCI 

na.cr ~-~(iruup OddsRltlo Pnlblllllly (llH.~lnaawlJ 

Am~~ s25 LIA Q.CDll 
1.93 ( 1.37-2.?21 >D UJ a.Ji 

o.mr..,..,. s25 1.91 G.alllll 
l.Sl 11.~.Sll 

>25 l..M o.a 
.EDali: CBfOD l•hllr:J,...11) $25 1.79 o.cm 1.a 11..:a-2.so 

>2$ l.!M O.QI 
FUn111 bllllsJ s25 I.Iii 0.0j 

1• 1 ua-2.ss1 »25 2.21 O.D7 

MIDWJ'J&d.lclnc. Vol.157 .. July 1992 
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A pl!iilive hLstor:ir of ammorrhl!'OI eliminated lhe rtl:auon bt· 
tween smoking and sire~ rracturc. wuh more su·ess fr:il·iurcs 
in smoking 'is. Mn-smoking wornen without hislory or am­
'norrhea {20.3' vs. JI .G'I.. p < O.OOl) but wil h no d1ffere"~cs 
between smoking and non-smoking women .,.,llll a riisaory of 
amenorrhea (28.6 n. 21.8'1.. p • 0.7.311ManLcl·HcienszeJ test p 
< O.lllJJ. Smoking had :i comparable elfttl on the relation 
between amenurrhca and srlf·rcportcd Sf. with a signiOeant 
relauon in non-smokers IP < 0.00ll bul not il'I smokrn; Ip = 
0.081 (Mantel·Hacnsz.cl tcst.p < 0.0011. More \vomtn had ope· 
rimc.ed episodes ol amenof"he:a in the subpopula1lon1 of 
women who had lever) been told that they were underwdl')ll 
(2:1. 7 vs. 13..2'tland whc:i wen: runners ( :> LO milC:5'1l'cek) (20.3 
vs. 13.4,, p < 0.05). 

Discussion 

lbe prevalem:t! of self-reported Sf' in the womtn In thiS SI.Ir· 
. vey (16.J'SJ ls<XmS!SCent ~ilh olber reporls. Eltven percent or 

Che WOll\CD S'Lltveyi=d had boll't a hJslary of Slre!S fraClU~ a.nd 
rc:portecl thal during bLsie training they had l:xlne paJn which 
"' sufDocntty debilitating tha.E they had to stop running. Al· 
though we did. not speclflca11y uk if stJ'C'll fracture 111as diag­
nosed ID ba.&ic traJnlng. ll ls probable that many of the self· 
l"EPOrted srs OICCl.lrred ln be.sic training. at a rate which is com­
parable to the 10.5!. o~d In a group o{ l l4 female Manne 
rurults dunng basic training.•• 10.0'lt observed in the O~l 
8-week training periOll id L'he U.S. Military Academy.:. ~ 
11.3, observed tn 186 Army rccmils in l'nslc ualnillg.4 A!t-
5WNJlg In the ·WOl"'9t case lhat all or our nonrespond~ts were 
dlstnlercstcd women "1th no hiltDl'y or sum rract1.1re. we 
"LI.Id still h.a..e a sdl'-rcported SF prcvalc~ of 1reater than 
lO'g. 

Most prencus studies <ir Sl.resa (nict~ have been eon· 
ducted with dJt.: athletes and llttk is knawn abo\lt riska lo the 
gcner:U populi..Uon. Although our Yrnplc 1' sk:ewd toward 
younger WO!Qal aad fl ~ludes iadMduals W"ll.h condlliom 
which Siplflcantly a«ei:t physlal performanee since Um ts a 
mndiUon or condnued Army eraploymen1. this study yldds 
inamalian about healthy young women who are otherwise 
typic::al of 1hc genc:ral (J.S. populallon. Qen~UzaOon about 
aldu' uuve wcmc:n musr be made with c:auuon bcausc of 1hc 
sdccttve prvca.ses which dclSD'tJftc !heir presence in lhis 
sampJe. and because the lntensiry ol physic:LI lrli11lnf rar 
women during Almy basic ua1nlng tw!Nft !~ rract\ITCll 
tend to enmgel lni:n'.UC'd marMdly In 1878. 

The u9!Ciaflon al smoktng wtth ldl'·rcpor1cd SF iS one or 
rJte mast bueraUl\g nnc11np ED emuge rrom um study. Cig&· 
rate s.maktng ~ ~ usaclatcd wtlb J'tduccd bone minenl 
CODtmt lU1d mtcapmQlis."·• although sozne studies haY'C 
failed to demamtrate I coanection.'° OW' rawll prvvide lh~ 
llrsl suM tlon o( ..C a reladm\ahlp io llU'!SS Cnctun:s. fn a 
papula!Jaa Wbk:b is almClll eoUn:ly panenapausal. Smoking 
reduce!I eum etragai levels ln a dme-rd:u.ed re,laUamblp. 
palS&bly thl1IQ&h a nlmdae-taducrd lc:aeue in hep&Ue m~b­
ollsm.Jl.2l a11d this Rducdan la •cragca \C9'els hu been llnkt:d 
111'fth a lreod to rcduc:ed bclne mineral demit) iil &aUm.22 It 
may abo be important lha.t our smo~ had a higher prna­
Jcncc at sdC-ttparted Sf' tban wamen lllho were fonner smak· 

3:17 

e!'l since thls suggcs\s 1hal :ifl10king 1n.1y be: a modlf'lahh: ri..~k 
factor. We did not find Zl'Y additional LlilTcrcnccs in scJf.rc­
parted sr bet~n dura1ion of smoking fanalyzed as a c:anlinu· 
ous var1able; data nat shown) or smoking mcrr. than one ;:iac'k 
per day in the currenl smokers. 

Amenorrhea ts also a (aclOr idenc1ricd in lhis. sludy which 
may be modifiable l.l!rougll physJcian lnteJVtnUon. Our data 
conflrm previous lindings In collegiate women athletes. where 
st~ rractures were observed in 14CJ. or\ll'Omen wilh irregular 
or 3b9enl mens.cs buc In onl)' 9'1. or lhc 111omen Wilh normal 
menses.• Uke smoking. lhe e!Tc:cl. on bone ls presumably pro­
duced by episodes of hypoesttogcn.ism.1•.111• Indeed, 111omen 
with a )Ua(ory of amenorrhea did not have a. s1giiirican11y high· 
er i:n11alencc of ~If-reported Sf' If tllcy also smoked. nor f'at 
!here a slgn..ilicant wociation be\..,een amenorrhea and selr· 
reported SF In women who 1mcte. SL1ggcsdng a slnde mecha­
nism by which these lwo rurars may prvducc a marked su.s· 
c:cptibillty to sclf·reponed SF. 'nits effect on bom: aensiry ap­
pran lO be rcver.siblc with a rC1UmptJun o( menses.2S Th~ data 
suggest that amcnan1lca 19 a symptom ,-Mch may signal hig!'l· 
er nsk or bone lnjunes In women engaged In vig~u.s weight· 
bl:aring actlvlt1~ such as running or marching. and measures 
should be Wen to rc\urn 'u.ch irxllviduala Lo normal mcnstru· 
al pauems. Pmtective measure:1 might Include ~duced train· 
Ing volume ar lhc pre51:f'!ptton of estrogens (with oppa!ling pn>­
gcstagcnsl by a ph}"llc:ian if a s1gnmcanr reduction in bone 
density iSeitabllsllcd. 

Lloyd ct al. I round thal riU af stres,, fracture was lower in 
\hos.e who 1&:d DBI contraceptives. We did not find any Sig?iifl· 
cant rel.Ilion to the uec ol oral contracepuves. but this may be: 
rclaled lo !he dirTercn~ In prevalence or amenorrhc'll in our 
!!ludy pop11l:anon. The prevalence or amenorrhea may be high 
In some athletes and. in these women, the low·d-= est.n>gen of 
many c:onLraa:pliYc pre.pantlom may offer some pmlecth:in 
against bone km. In contraal to a\hlct.e samples. only l4.91t or 
our population rtl)Otted amc:northea -ever" aDd only 1.341. of 
rhe nco-ingnant women In our sample were: currently arn­
cnmTlu:U:! ( >6 manlhs since last mcnlC& al the Ume af aurvcy): 
1041 of our respondents ~ cumntly pregnant. lbll me ar 
amenorrbm Is strn.llar to U. paint prenlenec rare or l.S'f. re­
ported In a Sftdlsh survey of a normal camm1.1nlly.• 

In our study. wameo nannlng C1'1er 10 miles/"4111!U oc haY1ng 
been told \bey~ undcrWdghl "ere also mare likely to haYc: 
a hJsLary of amenrn-hea. but thae factcn appear to l:c anly 
la:&:ly asa:r&trll !:xen:ic serves as lbc stimulus for bone 
remoddlng but whether llaJs .01 rC!Ult tn an increase in bone 
demily ar in a .ucu fract~ appPJn to be depmdent on otlier 
ractcn. sucll • hlllary or amc:narrllca. This Is auggened by 
our data. and bJ lbe raulta of studlcs ol l'cmale atbleLes wherr 
Lhe rale:S of sU'Cla fnctun: in eummorrheie cxertlsfng women 
were unmnartsable.• Intense cxcn:is: may be Involved In am· 
e:narTfta. u ~Ldmcii!d by the return ol U'lcn&e& in same am· 
caarrhelc wmnen who mtuce tbetrnerax,2' bur amcncurtca 
ii nata nccasuy comcqucnceoflntemeCJ1cn:LIC.i1 Similarly. 
law weight (or ~ body rut docs cot ncccsaarily produce am­
eummca.18 These thne faca:rs may be zmn.causally usoci­
ated u carnman aspcctS ma bUaavtoral and/Gr bypathalamtc 
dbunh:r.30 Undcnrelgtn was a..na•fld wUh aA incnaacd IJke. 
Uhm:! of d~ SP' fa the younga- ~en (<25 yean 
old} but although body ftlght 1& a Cador ln bone mu.\.:11.:s::i 
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underweight did noc ;P.mergc as an inde~nden< factor a5.50C1· 

ated w:11h sclr·reporLed SF' in this srudy. 
PosltiVC' (am1ly hislory is recognized 15 a risk factor in OSltO· 

poro.tts..11 and a redu~ bone maa has been demonsc~ted in 
relaliv15 of aslcoporotlc pa\iencs.:t:1 Family hislory was a factor 
;1ssoc:iated with an in'creased prcvalcne.: of scff·reporled SF' in 
hoeh bLtek and non-black wcmen in our study. Ethnic origin 
was ~ second \lnrel.aled hereditary factor assac!aled with self· 
reported sr The '"'duced rtsk of osteoporosJS In black I.Women 
Is assa:latcd with a greater bone cens1cy. perhaps as a rcsull of 
reducM osteoclasc accivitv.l4 Whet.her or not this reduced el· 

C,l\'alion of' bol"C pcm1r.s during an ClC'CiS('-lnductd rcmodei· 
ing remains IO be demonstrated, but lhC achiC"ICmcnt of a 
higher bone mineral density in black "'omen Is olluelfllkely 1.0 

tr prntectivc of sLrcs.s fracLure. an association connrmcd ln 
lhis :study. Bructvtg el al.:15 fowid tha.J. the l·ycar lntldence or 
suss fracture ..-as l;4 ln black wi41mcn compared ID 11.6 in 
white women in a roung population of basic ra:n.11i, rcponlng 
LD a physic! lhuapy .clinic. While the incidence: was lower ln 
males: lhere \Fas still a lo1m- incidence in black rnaJe; than 
white males. Our dala confirm Chis protccciv~ effect of black 
~thnicity on suc:ss fracture. 

This study suggeir.s hy·porhc:~ for further ioi;esLigarion. 
specifically the po:s.slbillt_v <hat smoking. iUnenOrTh~. :tnd 
ram1ly history of aslcaporosis ~risk factor.I for sr:res fraeture 
Jn young 11:omen. whil.c black crhnic or1g1n 111ay be a pm1.cctlve 
factor. 
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