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OUR NEW NATIONAL FOCUS ON ELIMINATING BREAST CANCER 

October is Breast Cancer Awareness Month, and awareness 
could not come a moment too soon. Breast cancer has become an 
epidemic among American women. Who among us has not been 
tormented by breast cancer in our family, or among our friends or 
colleagues at work? This year alone, 46,000 women will die from 
breast cancer and 182,000 women will be newly diagnosed with the 
illness. 

Breast cancer is the disease most feared by American women. 
It used to be spoken about only in whispers. But now, thanks to 
advances in public education, not only can we say the words, we 
also are conquering the f_ear. Until recently, a diagnosis of 
breast cancer was a death sentence. Today, thanks to significant 
strides in diagnosis and clinical care, medicine is adding years 
to the lives of women with the illness. 

Two years ago this month, the President pledged a national 
commitment to stopping this killer of women. He established the 
National Action Plan on Breast Cancer -- being implemented today 
by the Public Health Service's Office on Women's Health -- a 
major public-private partnership involving all agencies of the 
federal government, breast cancer advocacy groups, health care 
professional organizations and private industry to develop 
innovative strategies in breast cancer research, service and 
education. 

The Clinton Adminiscration's commitment is reflected in a 
dramatic increase in funds dedicated to fight this disease. What 
in 1990 was a $90 million program of breast cancer research has 
grown to an investment of $600 million by the Administration 
today. These resources are dedicated to public education about 
breast cancer and the benefits of early diagnosis, as well as to 
the research that is bringing us new knowledge about the causes 
of breast cancer and, hopefully, one day, will bring a cure. 
This new national investment is beginning to yield dividends that 
are being measured in women's lives saved. 

Our intensified efforts to understand the causes of breast 
cancer are paying off. This year, researchers discovered a gene, 
called BrCal, thought to be related to 5% of all breast cancers 
and 25% of the breast cancers found in women under the age of 30. 
Another gene found in more than 2 million Americans -- ataxia 
telangiectasia mutated, or ATM for short -- has recently been 
found to place a woman ac fivefold risk of developing breast 
cancer over her lifetime. With this knowledge, researchers are 
now working both to develop screening tests for these 
susceptibility genes and to develop ways to repair the genes so 
the disease does not occur. 



But heredity explains only a small portion of the growing 
numbers of women with breast cancer. Over 90% of breast cancers 
are caused by environmental factors that alter or mutate the 
breast tissue to form cancerous tissue. The Administration is 
committed to fostering an understanding of these causes of breast 
cancer and eliminating them as well. Through new collaborations 
forged among our Federal agencies, we are learning about how 
environmental toxins in the atmosphere, the home or the workplace 
may act as triggers for the development of breast cancer. 

We are learning how diet and exercise can help lower the 
risks of this disease. We all have read of the cancer preventive 
benefits of a low-fat diet that is rich in vegetables, fruit, and 
fiber; many of us are far more food conscious as a result. 
Recent promising breast cancer prevention news may help reverse 
America's growing tendency to skip exercise as part of our daily 
routine. A recent study found that the risk of developing breast 
cancer was reduced by half for young women, if they ran, played 
tennis, swam, or engaged in other modestly vigorous exercise for 
four or more hours a week. A sizable return on the time 
expended. 

Until we can prevent breast cancer or find a cure for the 
disease, the focus for women today must be on its early 
detection, which provides the best chance for effective 
treatment. Mammography, a lifesaving technology, can 
significantly decrease death rates for women by finding the 
disease early, one to two years before it can be felt as a lump. 
In fact, for the first time in history, the overall death rate 
from breast cancer has declined. The decline is the direct 
result not only of improved treatment but also of increased use 
of regular mammograms. 

Additionally, the Clinton Administration has taken major 
steps to improve the quality and safety of mammograms by 
implementing the Mammography Quality Standards Act requiring 
facilities to meet exacting standards of excellence. Effective 
July 1, 1995, all non-federal mammography facilities and 
mammography vans meeting these standards received an FDA "seal of 
approval." This certificate guarantees safe and accurate 
equipment, qualified technicians and radiologists to administer 
the test and read the results, and prompt notification of the 
results. 

But mammography only works if it is used, and I have learned 
by speaking with many older women across the country, that one in 
three of Medicare age are not getting their mammograms. We've 
done something about that, too. In collaboration with the Health 
Care Financing Administration (the agency that administers the 
Medicare program) and the Public Health Service's Office on 
Women's Health, we launched a year-long national mammography 
Initiative last May to remind older women about Medicare's 
mammography screening benefit. You may have seen our "Mama-gram" 
campaign in honor of Mother's Day at grocery stores, florists, 



and other establishments. You can help this effort by giving 
your mothers, sisters, aunts, cousins, or friends over 65 a free 
brochure "Get a Mammogram - A Picture That Can Save Your Life." 
Your local Social Security Office should have them on display. 

But mammography is a 40-year old technology. In some cases 
it mistakes healthy tissue for cancer or misses a cancer 
altogether. So this Administration has committed itself to the 
development of a new generation of more accurate breast cancer 
detection tools, including the application of imaging 
technologies used for defense and intelligence purposes, that are 
more than a decade ahead of those in medical science today. This 
"Missiles to Mammograms" initiative has forged a unique 
collaboration among the Department of Health and Human Services, 
the Department of Defense and the Central Intelligence Agency to 
translate the science of detecting tank movements on a 
battlefield to the medicine of detecting cancerous tissue in a 
woman's breast. 

Our dedication and commitment to bringing a halt to the 
breast cancer epidemic is being measured both in innovations in 
science and technology, and in new treatments and education 
programs for American women. 

To find out where you can get a mammogram, how to help 
reduce your risk of breast cancer, and what treatment options are 
available if you or a loved one has breast cancer, call 1-800-4-
CANCER, our National Cancer Institute's free information service. 
Working together, we can eliminate breast cancer as a significant 
threat to the lives of American women. 

# # # 
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.·, Physical Exercise and Reduced 
Risk of Brea�t Cancer in 
Young Women 
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rchldvt to illadf� iomen. The etrcct ff'.cfS on menstrwd activity during adolc.1-
was �troager IIIIOftl women who had c:cncc (9-/J}; hoWcVer. even paniciparion 
bad .a run-term preanancy. Comp:.ul.ns in rnoderatc levels of phr,cical activiry 
most adh•e Rl.1 hours/wk ol exercise) during adolcsccnc:e an i.igniflcatuly rc-
womu to baattfve women. the OR.s du.cc the frequency or ovul�tory cycles 
wen: 0..23 (95� CL = O.lG, 0.50) for (6). Sevenl epidcminlogic xudies (/4-

p:arous and 0.7J (95% CL = 0..31, L4I) /"T) have rrovicled indirect evidence that 
for nulllpuou, women. Co11Clusio1u: r,hysicaJ activity may reduce the ri�k of 
Most preriou.ty Identified risk factors brclL�t cancer. 
for breast callC'Cr are reproductive and We n::ccntly �umplctcd a large cuc­
mcnstruaJ t"fnts that cannot be readily contml study of bn:ut cancu .among 
lllfc� The protective dl'ec:t ol ncr- youni: women (ll&:cd 40 years and 

---·· dsc on breat cancer r�k in the womca youn11cr). A major objective or this ,;rudy 

Background: Jt;pidemiologic evidence 
strnni,:ly suacsts U1:,t cumulative ex­
posure to ovarian hormone., is a dekr• 
minanl or hrcsst cancer risk. Hccause 
physical activity am modify m�n1>truul 
cydc palterns and alter the pMduction 
ur ovarian hormones, it may reduce 
brcasl '--anccr risk; yet r.:w epidcmi• 
olop: 5tudles �ve DS'lC$Cd thi.,i 
relaUunship. rw-puH: The major nb­
Jcctivc or lhiiJ study wa,; to determine 
whether young women (a�d 40 and 
youn1cr-) who rc-guhiriy rarticipatcd In 
physie11I eserci� activities Jurin� their 
reprodudlve ye:,rs had 3 reduttd risk 
of breast cancer. Methods: lJ.!lin,: a 
ca.,�ntrol design, we conducted rer• 
:wnal intervieW!j ur a tolal or 545

women (a�ed 40 and yuun�cr at diag• 
n�) who had b�n newly dla�no!ied 
with in �tu or invasive breia.-it cancer 
between Juty I, 1983, ttnd J:111u:.iry I .  
1989, ;and II total of 545 wnrrol !iUh• 
Jedi. Ciu.c patients u.nd conlrol �b­
jects were individually matched on 
date of birth (within 36 month.'1), rucc 
{white), parity (nulliparous versus 
11:.rous), and nd�borhood of resi­
dence.. Llfctime hi.�ori� of partidp:.i• 
tlnn In phy�ic:il cxP.msc aclivitiei1 on 11 

re&ul:,r basis were obt.aincd durin� the 
ptt'Sanal interview. Rtsul/1: Ancr ad­
ju�1ment for potential confoundin,; rac• 
tori, we found tbut the 11vcragc numher 
,,r hours spent in pby�icd exercise ac­
tivities per Wttk from menarche to J 
year prior to the case p;atlent's di.:ig• 
Dosi, "1:.it a �ignincanl pn:dictur or 
reduced breu&t cancer risk (lwo-sidcd 
P for trend <.0001). Thi! odd.� ratio 
(OR) or hr.:ast cancer amoni: wunicn 
whn. on average., i.pent J.8 nr rnorii 

1ur.c per wttk partid1>»lin" In physt­
c::al exerdcc activitil':' wat 0.42 (95 % 

whom we �uditd suggest., that phyaicd was lo determine whether women who 
:activity otreD one modifiable lifeslyle regularly l)ltrticip.ucd In physic:&! exercise 
ch:ar,1clcristlc that may sub�nti11lly nctivitie� during their reproduetive ycnr.i 
reduce a woman•� li(ctimc ri�k ur h11d :1 reduced risk of brc.&.'lt c.anccr. 
brcust cancer. lmplicolio111: Whether 
the protective effects of exerci11c on Patients and Methods
breast c:anett riJk arc due to altera-
tion� jn ovarian runctJon and whethtr 
tJ1cy edcnd Into women's menop:1u1.;al 
ycau n«d lo be t!it:abli.'lhed. Our re• 
suits .!luce1t that hnplmaent.ition or 
rel(ulur physk•I o:er� proer•m11 � a 
critlcaf cumponenl of a healthy li(ntyle 
should ht :a hii:h priority r«)r ;idolesttnl 
;ind ttdult women. IJ Natl Cancer IM1 
H6: 140�· 1 408, 19941 

Epidcmiologic evidence srmngly sug­
g�sts that the c11mul11tivc number nr 
rwululury mcmllrual cycle., and. hence, 
1hc cumulative exposure to uvnrion hor­
mone.� arc delenninants of bl'ellst cunccr 
n.,k (1 .2). 1bc e!fccl'� of early age :u 
•nenan:hc ancl l:ue age 111 mcnopau�e on 
hr,-.asr c:111�·cr risk �upport lhi� hypothesis
<J). Early 111cn:irchc is associ:ucd with
more rapid 011.�c, of regular ovulatory
mensrrual cycle.� 1h,tn late mcn:irche (4-
6). lime �int-c menarche (gcner:illy n:­
lcrred ro .i� gynecologic :ir,c) i) :ii� 11 

predictor of frequency nf ovulatory mcn­
�rrual cycle." uurini: adolescence (4-l>).
Rci:ardles.� of the ;igc 111em1.n:hc hci:ins.
rhc mpirlicy wilh which n:gular cycling is
,._�r;iblishc� is rel:ned ro bn:11st �er risl.
(7).

One implicauon of the :M.X:umulllling 
evidence on the importance c,( ovulatory 
�nstrual 1.-yclc.� i, that any faM:u,r that 
modifir:� ITT('IIHru:11 cycle pallcms and 
reduces the frequency of ovulation may 
rcdu1:c a wt>man 's lifetime risk of devel­
oping brca.sm c:in�"T. We have proposed 
thal physical activity i:i :iuch :i factor 

All whll<: femak rc:,;idcn1, of UIII i\n�.:i.:., <.:ou11-
1y dio� wi1h in icicu Of i1m1.\lve hn:�•• •'lHll'c:r 
'-:lwcn h1ly I. IC111�, :ind lllllU.iry I , 19119, who 
wr:<� 40 y,.:ar:c of � ,w )'\1111\1:•T 111 diapll,.i•. and 
who --.:ni bum ,n 1llc: Uni1td Stal� CM.Id.!. , .. 
l(um!"=, wen, cliitilll.: for �1i:i11111- In 1lli• ".dy. 
l':llicnts --n, i<k:.M1ficd by IN! UniffDil)' o( s,,..,h 
,-m C':llir1,mia C:.ill'cr S..rvcdlano.-., Pl<iv,im. the 
111,pibllnn•hlliW �:u,,:cr n:,1111ry rur L'1'I An�lal 
'"•••"1· Pltic:nl.< w;,1, a pnor hwnry of hrca.i �lll\l'\!f 

._n: a111"4Clc(� ;,,.,li�ihlc. 
'l'hc CallCt"f' Sww-llbncc Prt111rwn ldc:mirll'll 1.1611 

cliaihlc br-a eancct pa1icn1s. -...9 (97.9".1,) ol' 
whc•n � illi•c when 1hcir phy,<1ci.wn n..�-J 
1(1 1>111' �- f tll' P,.'tlllio..,ir,n 10 COl1lk1 ltlttr 
f"'I"�'"'· l11krvlrws � WCllfllded .... ,11 74. l»,:�\I 

cancer paicnc• (711.4-:¥, uf IMna clil!il,lc: cue 
Jl,IIIQII�). Phy,lc:L'lffl rcfllc'ICIJ pcm,�,icWI 10 mn, .... , 
$-t wnulCQ (!1.1111, nf p111ic,11s idcntillcd). aal ""' 
""'11! advi.wJ 1h:11 2n additic>i,aJ �cw:n ('Qlicnt• (<I 'l.l 
could 11111 t,,, inte1Vii:wc<1 fot �, rcbtcd 10 mm• 
Ill Ill" ph)'lli<:.tJ 1-'lh. ►Jifiblc �lc:nll "'00: foal 
,,,n,111:11)1) by lc:Ui:r :ind lho:n tclqlhlftC<I I<> M.ilcdYlt: 
an i111cmc:w. A 1n1ul of 1 1 1  paticnu ( I ISJ,) n:(11..;cd 
111 le inlc:rvlc...,.,.(. f..,clvc pa1 1r.nt� ( 1 .21,1 tur1 
mnvcd oul..;J.! u,� Anic� COIIIII)' and c.:culd l1lll 
N 1111crv1r.wed in pctsuci: 21 palifflU (2.21,) wen: 
i..,, lo (ullow .. 1p. 

Ouc ncl�bottloor.l �u11ml �t,joc1 -• In 
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Physical Activity and�isk of Breast Cance ·n the 
Framingham Heart Stulty 

Joanne F. Dorgan,' Charles &own,' Michaef Barrett.' Greta L Splarwcy/ 
Bernard E. Kregw,' Ralph B. O'Ago6tino,' Demetrius Alban•,' and Mhur Sc:naUldn' 

The authors analyud data from the Framingham Hean study to evaluate the 
association between physic:al edivlty and breast eanctr risk. Phyeical adMty was u­
oettained by 8 ptty,ician-acministentd quesdonnaite from 2,321 � at the four1h 
biennial u.aminarion conducted In 1954-1956. Breast canc:et1 W9f9 ldentffied by sett­
report, suTVUlanc:e of admissions to Framingham Union Halpal, at,c1 mievr d death 
r-=ord&; all bUt one wen, hlstologicaffy conftrmed. OIM'lng 28 )'9arS ot � 117 
b,.ut c;ancar ca,;es were dagnosed among the 2,31J7 wcrnen with data on physical 
activity and reproduc:tlYw histo,y (a pocentlal conf0Under). Analya wu perfonned using 
Cox prcportional hazards models with age u 1he undetfytng tlfM vartat.. Modab were 
adjusted for age at phy&ical activity aaau&ffl81lt, � etalus, age at flret preg­
nancy, parity, education, occupation, and alcohol lngestlcn. WecbaeNed a s,adlentof 
Increasing risk of breast cancer with increasing physal activity (trend p - 0.08). The 
relative risk tor women In 1M tighest versus iow..t actMty quertle was 1.e (95% ccn­
lldence interval o.�o; p - o.13) . .Although both� leisure anc1 oc> 
cupational activities were associated wtth an ina.ased risk, the aaoclaJion was mar• 
ginalty sJgnmc:ant only for leisure activity (p • 0.06). Our findingl do not auppon a 
protective effect of physical adMty during adulthood for bnNlst cane., but suggest an 
increased risk among more active women. Am J Epidt,mioJ 19IM;139:862-9. 

breast neoplasms; exercise; prospective studies 

Physical activity has been hypolhe.<iized to 
protect ag.ainst breast cancer. Frisch cl a.1. 
(1) first proposed a protective effect after
observing a lower prevalence of b�"t
cancer among former college athletes
compared with nooathletcs in a cohort of
:S.39� living alumnae (relative risk '- 0.5;
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95 percent confidence interval (0) 0.3-
1.0). Paffe�bugcr et al. (2), however, 
faj)ed to detect an association of breast 
cancer with participation in sports during 
the early c:ollcge years. A no�gnific.mt 
inverse association hetwceo self-reponed 
activity auJ postmcnopausal brca.,;t cancer 
was nhserved for partlcipanta of the Firsl 
National Health and Nutrition Examina­
tion Survey Epidemiologic Follow-up 
Study (3). RcJ;,livc risb for the most ac­
tive VCTWS least active wumcn WCJ'C U.6 
{95 percent CI 03-1.2) �d 0.7 (95 per­
cent a 0.4-1.4). respectively, for nx:rc­
ationa! and nonrecrc:.ilional activities. 
There was, however, a �uggcstion uf an in­
aca� rislc of prcmcnorisusat breast cm­
c:er among the more active women in this 
cohort. Occupational activity, surmised on 
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MATERIALS AND M 

The Framingham 
1948. The cohort. w 
2.873 women. was 
namioations for 34 
1-18) with less than3 
up. At the fourth bi
ducted io 1954-195<:,,
cal aaivity were 
women aged 35-68 Y 
ing for SS women w 
aminatlon, 286 who 
tion and 211 who too 
did �ot report physi 

The methods used 
the cohort have been � 
Kreger et aL (S). Bri 
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Union Hospital, and ' 
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c:er (International Clo 
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� p1111:m1 on hi11hdllb: (11mhln .lf\ mnn,1,,), -e 
(wh11c1. and p;irity (nullir�ruus venu, f'IIMU.s). C11n• 
trol subjcclll ftn: wM> m-in..1cd M to llinhplaoc 
(United Staics. C'snads. nr F.unlf>C). Tn idf-nti(y e.,d, 
11e1ihborll<X>II <vntrul sul)Jcct, - C<lllhll,.J,cd n 
rrcdclincd "'1llk p:111cm (o, lhc ncil!h�ld whctt 
1M rAM ("11""111 li•ed :ti llw ti- uf hct' dlajlnl'lli,;. 
Houime unl11 In 1hc W3lk p.,ncm - ,-:111•:a.'--.c<J 10 
11dcnn1� whc1hcr � woman who 111.11..-l,cJ the c:a.'<C 
p-JJ1en1 un all dwructcriStic, liw:d in rhe llO<LldtolJ. 
If no •- wa, home II( the 11mc of the ..,,,i1. wt left ;a 
ruiucsr rnr in(nrm"inn II tilt lioo<. 11111 we ,oupht 
runhcr infnrm:11in11 r,w,, 11eia:hbuni M> 11141 we could 
<.'<Xltaet 1ho:: 1c,1dcm1 litter. Ir IO<: ,.x,c,v.,.J ,,... 
•�� tu uur written n:s1uoi for inlnrm:alion, we 
klc-p/lonc-d the n:,1ldcncc ool<I "'"' od'1i1i1111al lcne .. 
1111111 ,.-e '""ff ■hie tn tk.'l<.'Tfflinc whc1hcr nn clltlhlc 
wom,n li...,,J �, 11..: ild<Jn:� in lfllel'linn. 

�:a1kd 1n:onl, ....,,... n1ain1111ncd 1n Jcrcm,lnc 
1hr numm u( liuu�int: un1L, C1M�1 ... 1cd in order ICt 
idcnrify �nd interview :a m�tchc(I tooltul Iii.lb�,. 1ho: 
nwnhcr nf hn11,int uni,, in ..,t,jd1 11n .:.:11.,11x w,11, ub­
t:a11ird. J11"' 1hc numhi:r nf clit:thk: ,r,;i1lc111, who 
rcfm,cd lo paniciparc-. Wt C'1Wll:tc1c:d � mcdi.ul nun,. 
her nf :12 N•u�in� unwc in ,)(t1.."r 111 iu1,•rviC""W J 
m:>1chcd aimml \lthj<rt fnr each rn-.c 1>:11icnt. Tu 
1dcn11Cy . .  � ... o( 1hr c:nrurnl ""'}'<1.(, WC h.1(1 M <"Jll• 
v:iq al fe:,,.t I �u huu•anµ u11fl, I<> ,ccn1h a ..:l11r1c 
u.,utn,1 ,ut,;«1. On lhc: ••hM' l�'Uld. annn· 1h:in �.,'J. 
or the va11ic:ipetin11 111a1du:d rnnrrol 'lllhJ''C" wrrr 
,1ltn11Ci,-.J hy ,·,111•11""'111t '"""'' 111:11, I�  housm,i 
unib. ftW' .�')2 Ol'lr. pct1i<:n1,-. th<• (u,a C'li!;thlc 00!111'<'1 
uthjc\·t pnnici('lle<I. 1;1r 121 , ..... , ("1lknti. ,lflC 
eligible rc�nn rcfu...-.11 I'"°' 1,, ,1.., rcc111i1mc111 of � 
ma1chcJ co111111I iuhj,:,.1. r:ur tin: n:11111111int• lK l'•"· 
flllli,,n1,. 1hc nutnhl•r n( n�tl<.11< on Ille w;,lk f',-.ICm 
ran�cd (n,m twu (fur I K c11.-..: f"'licnt,I Ill ,ix (for 
,...., case p111k-n1,1. C :omplrJ<' r,:n,rose< u,en: oh 
lijU...J iu lhe w.ilk raucms for nctfhtw,rt,c1o>tk nt '7J 
.... -.c VJllttll•. /\t >UIIIC U<kln:.t. ....... '"" '"""' ,,.,,, ... �, 
�� tu an :�>11r1111rtll hu1klenj!: 1hu,. ,,,.. nr�ll:1n 
number o( u11�11uw11, in lhc wal� 11:1m.-n" ctf the 
rem�u•in, cn,e J>llli.:111• ..,,._, fuur. · 11..: ,1u,ty w:b 
h11111ed lu whn.c wtlttldl h<:cn11,.e of 11•· ,mlll rr11n: 
�cot.iliun u( i1wlividu.al 1ninnrt1y t!rnup, i\nKO\li: 
yn11ni: hffn,i rnn,.�,r p.,ii<:nl• 111 1,.,. l\n�clc., Cw111y 
and bc..-:wsc u( JifTkuhic, Ill n.qcn:,1111nc cnn, n,I• 
whn fullill,�1 1hc ,tr•·• an:11.-l,ini: and cli,il�lity 
cntcn.:i (��c. ni<:c. pan1y, h,nh111,._,.,  """t: II•· 
nc:1i:hhnttlowwi �,.,tml itkn1ilil·:11 i,>n �lr,ruuti,n. 

ln•fJC™"' 1111crvicws ""'"' •·•tt•luch!ll w11h all 
,ubj,.·t:1• by the ,�me female nu,-c-intc'"oc"'"' (R. 
ltanL..:h). s;g,,...A inrnnnat 0-.1«-nt wu nlita111cJ 
(nHn -h ,\Uh,icc1. •NI <111dy rrncc:,111�• W(,C �f> 
pruved by the Unovcncily nf S11u11>.:m t:ulift')(ni� R,,. 
�n.h C'uunnlll«. 1n ac.conl wuh !1,,ur:JnC"'r.S. 
,,rrrnvr� hy 1hc- UP'i, l'lc.panmcn, .. r I leahlo w...r 

We obl�,ucJ l.'.01111)ic1c: l\.'VIIKi"'uvc. C(Hlll' .... Cf>' 
11•<:. and J'h)"'tC�I cxcrc,,;c hi,101,.:< fu, cJd, ,,..,.. 
cic-1ran1. We rr.c(Mii,rtl 1nfontr.uiw1 rm l'\.'.pn•h1ctivc 
fac:10N. nr:11 cun1rac�rp1vr u._._.r. ofhi.!t hormone u)C. 
�ri.l phy$k�I CACl'C'1>e n<:1t•i1ic• ui, 111 the du.le uf the 
C'S.\c 1\..11u••n1•,- di:,tt,...,..•" for 111-.h C.l. .... .e pt111e-n1:i. nnd 
c11nir11I <ut,jt'.ct• and i01rn� 1i111c rL'>lriL1iu11, 111 1 
lht,c v�riablc• dunn,: lhc ,t.:itu,uc:ul Jllulyst• A r�r­
···�~I' rl"\lc, <kCincJ M• lhe tnu,uh and )'\'�r 1h21 w:.,< 
1 2  month< l)OOI IU the J;.ie nf the cu-..: r•1k,11 .• 
d�i;n,,,, •. wv., """'fnr.<1 111 r""h r�sc com,ol p�or. 
T11t, ,l:.1, J..,,, h«n U"'-'d ·"'' the cutolf f'bcc ''"' ac• 

1 404  R�l'ORTS 

.. .. . ..... ,a UUL.I \,  1111AUltlCI NCI ....
. 

92024565709 : #  4/ 8 
� •-;. 

,ian111laillg the � � ol 1•nicipaioa i. 
phy.slcal ew-ciMt lldi¥itio Md the IOCII IIIOflD of 
onl <'Ulllrxq,tivc u.,,: ror ait:11 woman. A W011M11 
wu conoldcn::d In luYe • r-ily h-,· o( htcs.'11 
CIJICA:I' if she had II nwllhtt ftf .JI$� who llad ben, 
di� witb brellit tllllCEr. 

M IN beaiMin& a( w lllldy. p:irt� ._. 
w.cd to lndicalct pllysic.'al curd.t KTtvlcl« In 
which Ibey panlcipaaed al �Cl 10. lfr.·.IIICI 23. Arla 
interviews had hcoa:n c,omple.cd .. ill, 19') ... --.. 
tn,I l)lli�. we reviled tht queaion...itt ro aucss 
lifc1imc: hiuory of reeular pan,cipaaim 1a1 lea." 'l 
hnunt/11,1() In phy,ia,I eMma Thctc eaivido1 i11• 
duJed putlcipt11lon 31 a member of a ..,a team. 
includint � • rncslcc \C�an,: �;.,;,-. 
1iun in individti&I � such M ratqllCf :,pa,n. 
,w1m,nini:, IY1tuuwic:s. runnin,Jjo,intf, « wallic11 
for caem,e: wor1tou111 at ftYl'I": 1111d r-"lclp11io11 in 
'1JaOOa n, c•� ci-.. Subj.,.,� pnwllkd the 
name of the .iaivny, the l(lel lll Wltidi they ONI and 
� p;iortii:ipatcal in 1;1eh c11111inU0111 t(llsodo? of 1ha: 
w..1ivity, and lhc: numha of houri pet Wffk u( par• 
1k:il),\tlon during tach epi,odc. TI-. wllc!I 11tc kv\•f 
u( pan tcipalilW'I In I p:w1iailiir aclivil)' Chatl!Pl<l II 
� cpiliOClc - n:cunkd. f'CM Cd >Ub_jc:a. ­
l'l"npuled a 1111:uun: nl1hc aw:r.iec nu,nbt, 11f l1<1UB 
I"'" ,.,,d, 1h111 1hc suhjos:1 �•jll!ld In f'lt�"ic:11 CU't• 
ci� hcl-eb1 lltcnllln.:hc und her n:(crmo: cbk hy 
wmmillll,l up .ill uf the houn 11( cW'Cl,ac rand dMdil'J 
hy lhc IOUI nulllber of � hrtwcm lhclic lwn 
11:il.s. We g� 11--.-J 1hu hwn of <:IICl'Cbo: IA 
whi<:h c:ich •uhp.1 aiµt:cd J� the Cln.l 10 yciti. 
a(lfr OICJl.ll\.-lit. This ftpot1 i, haled "" 1111: 54$ 
<"J'!C �nn,t p11in (or whnm - nhln•ncd tompk1c 
hl,111ric, OIi phy�ical Cll!l1.'ue. 

The J:ala "'""' :u,,>lyn,d � un1vari111,: and 
,na,lti•urillllc wuditi .. .al lucillic �jttft.11on mctMk 
foJr tnJi•iJwlly m1t1.d.,J c:a.--mtrul Mlldiol I /Ill 
Rd�11vc M• wen: wintatcd hy ndd., l:llitl'I COIM 
wnh V:'i-X. cra1CiJc11,:c limit■ (11:'i'I, Cl...t. Tois r.ir 
1n·nd were cakul.ullll ...,.,.... l.'illcpmi:,c. All d�­
nific:rna: lcvcl1 rc::ponct! (/ valunt uc., ,...,.,.id.�I. 
f'nr three c� p;air■• lc,a., lllffl 10 }'l:an had 
clnp,.od bclwceu 111,,uurchll.' and 1111: n:(�ft:11« tbl<' 
for a, lu.�• nnc uicmt- of the ralr. 11lc,;c p:11n1 -� 
wn,idt:red tn h�vc mL\lllllJ imll<maiinu iu the 
IO�ly.m "' Ille llVcr;t,ie numlitr of'""'"' .... flhY•ll'JII 
c•crc:i.-.c in tlto: 10 ycar uf1cr �•-

Ke�ults 

At th" time of their l>rcnst cancer di:ig­
nose."' the m.ijority of case patic11111 in• 
eluded in lhb- �tudy were hctween the 
agr.:.� uf J6 and 40 yc.irs (S30 years, It I %; 
3 1 ·35 ycarx, 21!.6%: J6•40 y<:al":'i, 6J.J%). 
Case patient, :.tnd �Hltml snhjt!<:ts were 

closely matched on binhda.le. Overall, the 
:.tvcrJi;e age at diagnosii1 (±SE) of cnse 
p.icient was 36.U years (±0. 16J. Tiic aver• 
age age of control i:uhjecl.'I was 36.0 yeo.n1 
(±0. 1 7). Two hundred ca.\c-c.:untml p:ii� 
(]6.7%) wen: nullipart>UK. The distribu­
tions of potential confoonding fklllrK that 
were t:4ini;idcrcd In the multlvariote logi�­
tic rci;n::1.-cion arwlyses arc �ummari1.cd 

fur cue pa1icnts and concrol suhjccu in 

Table I .  

1be distrihurions of the average num­
ber of hours per we.ck of panicipation in 
phy�ical c•crc:i� between mcnan:hc and 
reference uatc: and during the IO year:. 

after menarche lil'C shown in Table 2 for 

cue palienL-; :and control subject�. A total 

of 194 case: patients (3.S.6%) and 1�4 
control subject.� (2lt3%) rcponed no x-
1ivi1ies during the 1imc period under con­
sic.lcn1ion. For hoth exercise faelor:;, we 
ae#.ed 1ppnuim:slc qllllnile� ba.�ed on 

the diffliburion of control :1uhjcc1s who 
reported 11ny uc:riviry. After adjustmen1 

for age: al 111crnm:hc. age :11 lim full-tcnu 

pregnancy. number or fol l -1erm prcgnun 

cies. mot1lh.,; of l.ic1;11ion, first-degrcc 

family hiMury of brca�I cancer, Querclct's 
index ar reference date, and total months 
of oru.l 1:umru�ptive use. Ille: risk of 
hrea.-.1 C3m:cr c.la:rca,;cd in ;e lineur fash ­

ion wi1h increasi11i number of hnurli ricr 
week in which a woman p:irticip:111:d in 
physic.ii eiu!rdsc activitie-i hcrwccn men­
arche Mild her reference d41c (P :: .000 I l .  

Among VIIOlncn who averaged :it  lc;i,1 

3.8 hours of exercise activi1y per week 

during thi, tiinc rcriod. the odds of brc:1s1 

c.inccr were 0.42 (95% CL = 0.27. 0.64) 
relative to that of irutctive women. When 
the data were restricted UJ exercise .1c­
tivi1ic.,i in wtrich women p:1r1icipa1c:d dur­
in[? U1c 10 year.. after menarche. tlll: 
decline in bn:a.o;t c:111ccr risk with incrca.�­

ini; acriviry level was sluti�llc:illy ,ig­
nilicinr (P = .027): the utkls uf hrc:a.�, 
cancer fur women who :iv1.T.1ci•t1 at lr:1�1 
5.<, hou� of physical e.1terci:«: pct week 
during the.� 10 ye:m; rcl:uive 10 inn�tivc 

women was 0.70 (IJ5% <.:I-. - 0.47, I ,(I(,), 
The �itioo of months or activity :.fie, 
this l()..yc;ir ,i� �rind Ill lhc muhivar­
iutc loJtiiaic regression model signi lic:1111-
ly improved the Iii of the model (/' -
.000 1 ). 

At the n:fcrcncc dare ( I ycnr prior 10 
the case patient 's diagncL�is). 1 01. rontrol 
subjects ( 1 8.7%) and 91 case pa1ien1s 
( 1 6.7%) were unemployed. Although 1hii. 
employment stalus Joc11 not represent the 
lifetime employment histury of these 
women. we used it to :ui.�ss whcrher be­
ing .it homo offered more time for regular 
e,cercise and thus would explain the 

1m11u.:.1ivc effects of physical cxacisc nc­
livicy on bre:u;c =eer risk. Adjusting for 
employment statu:1 had no effect on lhe 
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l'ablr L OlWibul.-i 11f�can(oundill1faaon in 5'S� allk-.:rascpl!ieutl 
18d lllalCheda>IIIRII IUiljc,cui 

Fact,,r No. o( CUQ ('I,) No. of cm1roh (f.) 
··- ·--- ·--- ---·--

Ap. fflallrr.hc., y 
SIi 1311 (28.9) 119 (21.8) 
12 1'6(2Jl.6) 1116(30.4) 
IJ IS0(27.5) "1(27.7) 
ll4 II (l'.9) 109(20.0) 

Ap 1& tint !mn pn:a,,wq•. y 
Sl9 74(21.C) 90 (2<,1 I 
20-24 114 (33.0) 131(38.J) 
25-l9 103(211.9) 7S (21.7) 
J0-34 • , (11.9) 36( 1 0  .. 41 
�s ll (),8) 11 (3.S) 

No. offull•ICnn prcp,arcia• 
IOI (29.3) 911 (26.1) 
162(47.0) 151 (43.8) 
53(1:U) 7.S(2l.7) 

!4 29 (ll4) 2? (11.4) 
Moruh1 n( lacwian • 

N- 141 (4'1.'J) 1)\1 (40.JI 
1-6 97(28.ll 77 (ll.31 
7-1.S 67 ( 1'>.4) 611 (I !J.'/) 
�16 411( 11.6) bl (17.71 

t-lm•depoe family hi11ury 
o(bRaslcancert 

No 459 (K�.2) !,05 (92.7) 
Yes 79(14 .• ,, JJ(6.I) 

AMpa.l 7 (1 • .1) 71Ul 
Qudclc1'1 indea� 

S20.2 120(21.0) l.l7m.ll 
�-� 22.0 155(211.-4) mm.11
22.1-24.9 rncc,.�.31 13712.,.11
?.l.\O 132 (24.2) 13'1 (24.6)

Oral coauw:.:plvc use. llkl 
Nooe 9' (17.21 K2 (l�.OJ 
1-48 240 (4-4.0) 241 (44.2) 
4996 112 (20.fl) 139 czj.51 
97-14' t,0(11.0) S•)(lllKI 

�I•� J',) (7,.2) 24 (4.4) 

•r-painonly
fl)efmed u ha¥inA .i n•■hf.f or si�n whn had bcco di.ip,,l!iCd with hru.v c:ancer.
�I reft:mll.'C tlalc 112 111on1h.c ht:lnre 1hr case poilo11'• diiq;nnda): dolined u wcishr (kr;) cli,,,dc:d hy 11...­

Jlllllll"r etf hciahl (m). 

resulL,; prc.�nted in T11ble 2. Jnc.:lucJing 
scpanic phy�ical iu.:,i,,ity c.:a1egoric5 for 
'-ffll'loyed UN.I unemployed wnrne11 in the 
mullivati11e lu�istic l'Cgrt:."lsion model did 
nut significamtly improve iL"I fir (I' :. .53), 
and the linear �� of declining breas1 
canCCT �sk across categori� or exercise 
activity were ne&rly identical (ten for 
homo1,oeneiry of tn:nd,, P = .4K). 

We asses!led the co,1.�i!ltcncy of the in• 
verse 8.\.'lliciurion or bn:a.-11 cancer rixk and 
partic:ipation in phy.�ical uen:i11e between 
menan:he and the reference dace in nulll­
� and parous wocn.cn hy simultanc• 
ously fitting scpar.11.e physical exercise 
iemu for each group in the multivariittc 
lugi.stic model (T.ible 3). We c:()ntparcu 
thi<c model to rhe rclevanr c.,lelCori.c:ll anct 
linear trend mcxlel� pres'--nt.cct in Table 2. 

l11cluding scpar,.,c physic.ii ac1ivi1y c:uc­
goric.'I for nulliparou\ and pannL, 111ome11 
ln Che multivariate loci�ic n:jln...�'lion 
model did nnr significantly improve iis tit 
(f .::i .14); howevcr, !here wu a sig• 
nificanr diffctencc in the linear trend.� 
:a.�s caregoricii (tesr for homogeneity of 
lr'Cnds, P • .029). Cump:irin, mosc active 
�;.R hnurs of activity/wk) women to in­
active women, we found thur the relative 
odds of breast cancer were 0.28 (9.S% CL 
• 0.16. 0..50) llfflOTl& parou� women an d
0.73 (95% CL= 0.311, 1.41) among nul­
lip:arous women.

Within the group of nulliparou., wom­
en, brca.,t cancer risk -w�,; lower among 
llw,sc who had been married (multivariate 
OR • 0.73; 9S% CL• 0.41. 1.29). As· 
1111ming that ncva-marricd women were 

l(ltlnW n(thc N�ooul Cancer l11)ti1u1c, Vnl. K6, Nu. 18, Scp<c.mhcr 21. 1994 

lc:.u likely tu be nulli(':lrous because or 2111 

underlying ovarian problem than ever­
married women. we assc.w:d the effect of 
physical cxc:rci� on the bre.asl cancer risk 
of women who had never married. 
Among never-married nulliparou., women 
(71 ca.,ce patients and 58 c:ontrol subjcc{s), 
panlcip.inrs in excrciM: activity had kiwer 
breast C'llkX:T risk (0.1-1.6 houl'll/wk. mul­
tivariate OR• 0.57; >1.7 hours/wk, mul­
t.ivwtc OR = 0.48), although the rcsulL,; 
were not i;�ristically �iinificant (treud P 
•0.15).

We found no evidcnu: of modification 
of the cffecl of physical cxerdse on 
hrcast cancer risk by age at menarche 
(<13 yarK of age ven1us �13 yc-.irs of 
age). month.,; nf 0nll amtraceptive UJ;e 
(<36 months vcr:sus � 36 month.,), or 
Querclet's index at reference date (<2J 
year, of agi: versus ll1 years or qc) or al 
age Ill ( <2 1 ycan or age vc:n1us � I years 
of age) (analy�ci; not shown). For c:K:h of 
these factor... rhe trend .. in risk or hreast 
cancer a.�sociatcd with increasing level of 
participation in physiC.JI exercise were 
i.tutistic.,lly comr,aral.Jlc itnd nearly identi­
cal lo rhn.-.e shown in Table 2. Amung 
p:irous W(lmen, !here was no evidence or 
cOect modification by :ice at rirx1 fulf. 
rcnn pregnancy ( <25 years versus �5 
ycuni). number of full-term pregnancic!i 
(one rrecnancy venu.� rwo "eri.u.� du�c or 
more rresrnincic.<1), or mo,ulL'I of lactar ion 
(<6 months vcn;us � months). 

To further aASCS� tlle [IC�♦..'iiblc impact of 
chilc!hea1i11ychilcJ rearing nn the prucec­
rivc. crfecr or cxerci.�c in parous wumcn, 
we cn.:a1ed three: additional v:eriables: I) 
mon1hs l>ctwcen first ancJ la.�1 full-rcrm 
pn:gn:,ncy, 2) average number of months 
between full·lcnn prcgnancic,i, .uld ]) 
month!' �incc 111.,1 full-term prc&1wncy. 
I lnwcvcr. none of these ract.o� wa� inde­
pendently rclalcd to hl"C3llt cancer risk. 
..-urthennorc, adjustment for these factnn; 
(iu '{U111tiles based on the dJstribulion 
M1ong control $Ubjecu) did not :llcer rhc 
results prcl'Cntcd In Table 2. 

We repeated all or the analy11e,;, 
11:.'!cricting subjcL't.'- 10 those C1&11o-<ontr0I 
p:iir,: where the case parlent haJ l:x:cn 
dillgnosed wilh inva�ive brast cancer 
(492JS45 p;1irs). None uf lhe rc5ullx dif­
fered from thoS4.: presented here. For ex­
ample, in this subset or �ubjects, lhc risk 
uf hl-easl c.i.ncer declined �ignificanrly 
with inc:rcasing :srnounrs of lifcrimr. 

JU:'.PORT� l 40� 
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Table l.. Uruv11ru11e and mlllti•wtc OR.a (95'11 Cl.s) rur bialt-NtOClaed widl � i• � eMltilt ac1lvit1es 
atlumeiian:hcft011&wamta1saf40yanor� 

HOUr.l of IICf iY ity J)Cf "'tCi No. of easea/Nn. or con1roll UllivariM Oil (1l1., ct.) Multivarwa OR (9S._ CL)• 
----

Overallt 
NOIIC 194/154 I.D 1.0 
0.1.0.7 IQlf)O 0.92 (QM. 1.32) 0.9.1 (0.6', 1.41) 
0,IH.6 a.11<72 Qb6 (0..U.. 0.9S) 0.6.� (0_4,. 0.%) 
1.1-3.1 la:l/100 Q.12 (0.$1, l.17) 0,IIO (0.54. 1.17) 
>U 61,"}9 cuo (0.3,4. o. n > 0.42 (0.27, 0.MJ 

Tell for lin,:ar trend �rou caici:oncs ,.rxxn I'• JlCJ'll 
Within 1hc 10 ye.vs afltT 11�hc 

Nunc: 2"1912'2 Ul 1.0 
0.1-1.2 74fl4 0.92 (0.64. 1..11) 0,9) (0.11.l. I �lR) 
'"1·2.Y �H Q.13 (o.57, 1.20) 0.711 (0S2. 1.19) 
:w-,.� 61nl 0.17 IO.S2. 1.13) 0,69 (U.4:1, l.<15) 
.!S.6 "'5ll6 0..7fl (U..1l. I.II) 0.70 (0.47. 1.061 

TUI few Ii,...., ll�nd acm.< CMC);OI j(Oj ,...,,(113 />a.an 

•Adju,1cd for e11c1orie� or a� at rncn.vchc, 1gc :11 lint rull-«nn �r.n.ancy, nwnber of (ull-1r.nn PRl,lftMCia, ,_.,_ u( l.:uotlon, flnl.Jeam, family hiuory uC
l,n,:,11 c.onccr. Quc:14'1.'1 • • intleA "' rctcrcncc .i�,c C 12 monlhs hcfooc the ...i.'IC pa11cN'or dlafll<)'ml. Ind IOIAI mnndls ol ur9l a,11tnicepti-..; ll.'IC up 10 1hc n:fci,:ncc cl:llc, 
11:uhnwn In Table I. 

t Avenogc numb.:r o( hourx nl Jl,inicipacklll per wed< ha- menun:hc nn1I rc(ert111.-e Ible. 

physical exerci� activity (P for trend = 
Jl002), Among women who avcrjgcd at 
lca.-11 J.8 hour.. of acrivity per week 
dunng 1.IK-;ir 1?.produc1ivc lifetime, the 
multivari11tc rcl:uive odds of hrcaxl cancer 
were 0.40 (95% CL.,. 0.26. 0.62). 

Discus..�ion 

Physical activity has demonxtmblc ef­
fect� on rhc productio11 of estrogen and 
other :-.ex hormones. The :!(;Ute honno11:il 
response in excrci�e um1111g ururnincd 
women include.� increases in cs1r.u.liol .ind 
pmgesterone levels, particularly in the 
lu1.c31 pha�c of the rm:nslrual cycle, and 
an tnCl'Cll.-.c in the level:- of follicle-stim­
ulating hunnonc duriutt 1hc: follicular 

phL-.e (19.20). Over the long tcnn, how­
ever, exercise training reduca the length 
of the lulCal pha.�c {21.22). lowcl'!t fol­
licle-i.timulating hormone level:1 (19.21) 
1111d averai:e lutcal phuc progc:stcrunc 
levels (22), and often Cllu.�c.-. secondary 
;amenorrhea. particularly during ;ldol�­
ccncc (9-/3).

It has been rcpurted thllr prcmcnarcheal 
girls whn cneai:c in strenunu.-. phyiiical 
exercise regimens. such as regular ballet 
dancing, running. or swimminJ:, may ex­
perience delay in me onset of ·mcn,;es 
(11,23.24). A pro.,px1ivc study (2.5) 
conducted in the Fcdcrul Rt.public ur 
Gennany demonstrated a i.1:11.i..,itically sig­
nificant dch1ycd menarche 1UT1ong girl,; 
who were more �live in school and 

leisure-time: xpons. We (6) have prc­
viowdy 5hown that, in addition 10 age al 
menarche and gyrxx:ologic ugc. p:inicipa­
tion in modcr,uc physic.al activity (at leu.,1 
IIOO kcal or energy expenditure per week) 
signiftcantly incn::llle-1 the likelihood that

rquwty mensll'Wlting adolescent i:irls 
will CJtr,cricncc anovularory menSlruul 
cycles. 

In this c.ase-<:ontml ,;tudy. we found a 
lllrikin,t protcclivc effect on brca..�1 cancer 
riik uf continued punicipation in physical 

, eac:n:iac .activitici. during a wornun ·x n.:­
productivc ycaD, pitnicul:,rly a.rnong 
women of proven fertility. 'Inc effcet 
among p:ll'OUK women is con�istcni wi1h 
our hyp(•lhc�is tlw habitual e.u:n:isc 
�ould n:ducc the risk of breast cancer hy 

Table 3. \4ul1i,wia1C OR• (1)$'¥, 0.) (Of b1uM mar aMUCialcd ...,id, p.anici(lalon In phyW<.111 c1c:rcia: l!Cliviucs 
�rie, rnc,mrchc: �tnon& nulli� and P11r011s won11en 

llwno(aa1v11y 
l'C'"'«kt 

None 

0.1-0.7 
O.H· 1.6
1.7-3.7
�.8

IJkc:hhnod r;u;u Lc:"1l 
1'esa fnr llt1eat ,,._,,J .....,.., c,w:gunc:.� 
Tc:.,1 forhoo1o0ieneiry of trends 

No. ulca'C/ 
Nn. nf coorrols 

�/SJ 
36133 
rlfJ8 
46/41 
321.ll 

OR(9S'X.Cl..) 

1.0 
CUI (0.42, IS7) 
0.65 (0.35. 1.21 l 
0.94 (0-'3, 1.61) 
0. 73 (0.31, 1.41) 

,._ .14 

,._ .029 

Hu.o(usu./ 
Nn. nf contrul, 

ll5/IOI 
67/S5 
�7/64 
57/S9 
29/66 

,._,....,ncn 

OR (9�'ll, Cl) 

I Jl 
IJltl (0.65, 1.74) 
0.6S (0.441, 1.0<,) 
0.70(0.42.1.l�) 
0.2K (0. I�. O.�J 

-Oils Rl9 c11lm•ll>rl <in,ullancowly for I'-""'"' ..... nulliptll'l�• WOIIICII ..,,J "'1: '""Julik:d ,,., wcaonca <lf lJIIC al llll:ftUdle.. al llnit IIIH-tum Pf'CIJIMICY, number 
of tull•tcnn pregnancic.,. 111u1uh, of IJOCt�rlon, rin\.Jq,'T« fa,noly h�tory of..,._, c.,_,., Quo1clc1'1 indca at reference dice (11 months befutt tllc: ai,c �tidit'i 
<li.ai:,n<l'i>), �nd total months of "'111 COlllr:»eepllYC U'loC up 10 � re!ucnu WIIC, SI shown iu 1'.lilc I. 

tAvr.raie numbo:rol houB o( p,111icip11lnn t,Cr "'00k t..iwecn mcnucnc :inol rtfcn:na: dttti:. 
tTn auca,. whedlcr fit of multlvorl,1c: lo11s11.: n:,:rcuion model i, impNvcd b)' rittini sq,;ntc ac,tvtry c11c1ona f.., nwJlparo1a uJ pun"-' IIIOll'ltll (wmparctl 

•,1111h ovcr-,111 mo,1cl in T.,ble I). 
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"�, menslnlal fDnCtiM either by re­
ducing the frequency of ovularory men-

. IITUA.I cycl� or by reducing die length of
the lurca.l phase, lhenby n:duc:ing the 
cumulative exrosun: to r,rogcsu::rooe am.I 
Cltr.lwol. The protecti� effect nr physi­
cal Qetdsc did not appear to be media.tat 
by an effect on body mas, u. consistent 
with other studies of �pauul 
hreut c:ancer. there waa no increased ri!lk 
uf' breast cane.er with inaeascd Quetclot' 11 

Index or other obesity indices. The effect., 
ot exercise were nor modified appreciably 
by meas� of childbeuing or child rcar­
in;. such us o1gc al fim full-term prcguan• 
cy, number of full-tt-mt prew,anciei1, 
months of lactation, avenge spacini: of 
bi� time between first and last birth, or 
time since Lut hinh. Our data suggC(t 1ha1 
women who m"intain an 111:tivity level of 

i_ 1-3 bou�k could ffliucc their risk of 
prancnopaw1:II brca."1 c:ancer hy about 
3011, rdatlve to inactive women 11.nd 1har 
those who muintllin on activity level of at 
le:ist 4 hourx per week could reduce their 
rillk by mnrr. rhm1 S09'.. 

Out inability to dcmoMtratc a doM:-re­
spon.-ce effect :imong nullip:aruus women 
may he due to the inclusion in this gnMJp 
rrf .i subset nf women who h11.vc: :in under­
lyinc <Wari:in problem. U,ing nuaritol 
sllttu." � a sum,gnte to dirTcrcnti11c be­
tween two group11 uf nullip11mu� women 
with different likc.lihc�,, of havins an 
ovorian problem. we ohHC1Ved that ('hysi­
al excn.-iM! ilf)f)Clm ro protect aA;ninsl 
breast cancer amot1� never-married. nul­
liparouit women. 1hc grour that is le¥S 
likely to include women with such pmb­
lcms. Among women with llnovulntory 
mcnnrual cycles or impaired lutcal func­
ti<HI, we mil{hl not CJt)lCCt an clTccr of 
physical activity nn breast Qnccr risk, .S'I 
lhis l, lhe likely mechanism for the oh­
saved prutecrlorL 

'The pmtecrive effect of citcn::ise on 
�st cancer risk in lhc women whnm we 
studied W&.\ morr. pronounced when we 
considi.-n:d the wum:in's comrlete cxcr­
ci,c hl�tory th.In when we restricted our 
analyses rn the :..ctivitiC& ·durins Che JO 
years after mcn.u-che. Thi� finding t'.ffl• 

pl:wil.C.' the impunance of C$llb)ishlng 
lirelong paucm:1 of phy:'iic:il ;icrivity. 

TIIO few cpidcm1nlogic studies that 
have nssolle(\ rhe n:latinni;hip bc1wecn 
rhy11iCIII accivity and hrcll..'-f c:.incer ri�k. 
have primarily use4l indirect mc.isurc.-. or 

acrivity levels or have inc:ompldi:ly u­
,essed breast cancer occumncc. Fritch et 
al. (/4) cnmpared the prevalc:nc:e oll:nasl 
cancer amnn1 female �'OUcge amlctc1 and 
nooalhletes ln • follow-up srudy « col• 
lea;c alumni from lhe clwc. of 1925-
1981; they re.lied on sclf-reporu of C1D0U 
and excluded worn.en £Who had dicct Non-
11blelcx hid an 86% grr.ater liUbsequcnt 
risk of bn:as« cancer than did athlms. 
Amona cva-prcgnan1 women, 1he cffca 
was more pronnunced wilh nonadll�ts 
having a twofold IJTC.llet ri&k than ath­
letes, consistent with our observation 
amon, parous women. 

Vea et ol. (/5) conducicd a n11dy of 
mortality hy_ occupation among female 
raidcnts in Wa'ihin'10ll Sllllc between 
1974 and 1979. They cvuluatcd diffcrcn•
ces in physical acriviry a,soc:iatcd wilh 
rbe Mu:1ual" occupation r�vnlcd on dc:t1h 
cenifiClllc.,. lhe pruportio1111tc monality 
nuio (PMK) for bteast cancer w:ui sig­
nllicanlly elevated (PMR = I IS) for 
women in rhe lowcsi category of occup.i­
tionul IICrivity and signifi01111ly decru.� 
for thn� in the chroc highest xtiviiy 
levcu (PMR • KS). 

In the NHANf.S I (N:11i11nal llcalth and 
Nutrlliun FJtaminatinn Survey, Nation:il 
C.Cncer for Health Stllli�tics) Epldc­
mi11l113ic f-ollow-up Study(//\), in which 
pnrticip;mts r:itcd boch their usu11l non­
recrealinnal activity and their usu.ii rcc­
�ionoJ c1tercisc on a 3-pnim ordinal 
llC.llc, the risk ur prn.nncnopaus;d brcllsl 
cancer w-.ts nont.iGnificantly elevated 
amnn� .. illllClivc" women. /\ retrclSper.rive 
follnw-up study (/7) of physical educa­
tion and language 1cachcn in Finlind 
Mowed 111111 languuge tcaehe� h3d higher 
brca.o cancer risk thllll physical educorion 
teacheni prior lo mcn<,r,ause. Amnnii 
thc.<;c women. the diffef'CllCc.'I in physical 
activity levels declined with increasing 
age. Tirc postmcnnpausal brc;ist cancer 
riHlc of phyiic:il educ:itiori 1cachcn1 Wib 

nnly sliihlly lower than lhat of 1hr. fan­
&Uagc teachers. 

Data on lhc healrh bcncfirs of physic.ii 
activity conci11uc w 11ecumul1tc as physi­
cal 11crlviry appeat5 to huve a protective 
effect again111 a number of chronic condi­
tion.°', including coronary hcan dlscuc. 
dlabercs mcllitus. osteopul'Oflis. and c.:alon 
e311eer ri�I: (26-2.'l) • .ind possihly, a, �ug­
icstcd by recent cvidt>.nc.e (29), ajlainst 
cndomctrial cancer risk (2!J). Our da1a 
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strongly suggest dw continued parridJJ11-
don in a pbyiical Cllerclsc �gimeff can 
marlwily reduce tbc rid; of breast cancer 
in prcmcnopauxal women and emphui1.c 
die imponance of beginning an exerci� 
regimen early in life and maintaining it 
during adullhood. 

Despite chesc impor1.&n1 bcncfiB or 
physical activity, surveys of hl&h a.c:hc'IOI 
students (JOJ/) ,and .a.iJulrs (32) in lhc 
United Swea and adolescents in Britain 
(JJ) SUGCSl that few young people, 
paniculuty few young women. are phy11i­
cally acrive. Jn the Uni1ed Sta1e3. for ex­
ample, the 1990 Youth RJslr. Behavior 
Survey indicaced that fewer than 40% of 
young women in !heir junior and senior 
ycarx r,f high Khool were: enrolled in 
physical educaiion clas- (30): :ind only 
� of wch students participated in 
vigorous phy.,;ical activity three: ot mon: 
chnc:, :, week (J/). Our rauhx 111roogly 
11Upport the need for cduc;a1ioo11.I policit.<1 
that requin: particif)Qtion in physic.al <.-<lu­
ca1ion classc:.11 and tti.11 cncour.ige lifelong 
parlit:ipotion in exercise, progr.,ms. 
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