FIRST LADY HILLARY RODHAM CLINTON
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 fear. 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 Administration'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 at 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. 1In 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 Breast Cancer in
Young Women

Leslie Bernstein, Brian E.
Henderson, Rosemarie Hanisch,
Jane Sullivan-llalley, Ronald
K. Russ*

Background: KEpidemiologic evidence
strongly suggests that cumulative ex-
posurc to ovarian hormones is a deter-
minant of hreast cancer risk. Because
physical activity can modify menstrusl
cycle patterns and alter the production
of ovarian hormoncs, it may reduce
brcast cancer risk; yet few epidemi-
ologic studles have asscssed this
relativnship. Purpose: The major ob-
jective of thiy study was tu determinc
whether young women (aged 40 und
younger) who rcgularly participated in
physical exercise activities during their
reproductive years had a reduced risk
of breast cancer. Methods: Using a
case—cuntrol design, we conducted per-
sunal intcrviews of a total of 54§
women (uged 40 and younger at diag-
nosis) who had been newly dlagnosed
with in situ or invasive breust cancer
between July I, 1983, and January i,
1989, and u total of S4S control sub-
Jects. Cusc patients und control sub-
jects were individually matched on
date of birth (within 36 monthy), racc
(white), parity (nulliparous versus
parous), and neighborhood of resi-
dence. Lifctimc histories of participi-
tion in physical exercisc activities on a
regulur basis were obtained during the
persanal interview. Results: Alter ad-
justiment for potcntial confounding fac-
tors, we found that the average number
«\" hours spent in physical exercisc ac-
livities per week from menarche to |
year prior (0 the case patient’s diag-
nosis was i significant predictor of
reduccd breast cancer risk (two-sided
P for wrend <.0001). The odds ratio
{OR) of hreast cancer smong wonien
wha, on avcrage, spent 3.8 or nore

wurx per week patticipating in physi-
cal exervise activities was 0.42 (Y5%

cunfidence limity ] = 027, 0.64)
refutive to inactive ‘women. The effect
was stronger among women who had
had a full-term pregnancy. Comparing
most active (23.8 hours/wk of exercise)
women to Inactive womcen, the ORs
werc 028 (95% CL = 0.1G, 0.50) for
parous and 0.73 (95% CL =038, 141)
for nulliparous women. Conclusions:
Most previouyly identified risk factors
for breast cancer are reproductive and
menstrual events that cannat be readily
altcred. The protective effect of exer-
cisc on breayt cancer risk in the womcn
whom we studied suggesis that physical
activity offers une modifiable lifestyle
characteristlc that may substantially
reduce 3 wuman’s lifetime risk of
breast cancer. Implications: Whether
the protective effects of exercise on
breast cancer risk arc due to altera-
tions in ovarian function and whcther
they extend into women's menopausal
years need lo be established. Our re-
suits suggest that iinplementation of
regulur physical exercise programs ax a
critical component of a healthy lifestyle
should be a high priority for adolescent
and udult women. [J Natl Cancer [nst
%6:1303-1408, 1994|

Epidemiologic cvidence strangly sug-
gests that the cumulative number of
avalatory menstrual cycles and, hence,
the cumulauve exposure to ovarian hor-
mones are deterrninunts of breast cuncer
nsk (7.2). The effects of carly age
menarche and kite age al incnopause on
breast cancer risk support this hypothesis
(J4). Early mcnarche is associsted with
more rapid onsel of regular ovulatory
menstrual cycles than late menarche (4-
6). Time since menarche (generally re-
furred to as gynecologic age) is alwo a
predicior of frequency of ovulatory men-
strual cycles during adolescence  (4-0).
Regardiess of the age menarche begins.
the rupidity with which regular cycling is
ectablished is related to breast cancer risk
(7).

One implicanion of the sccumulating
evidence an thc importance of ovulatory
menstrual cycles is that any fwwor that
mexfifies  menstruid cycle pattermns and
reduces the frequency of ovulation may
reducce 3 woman's lifetime nsk of devel-
oping breast cancer. We have propusced
that physical activity is such a factor
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(6.8). Strenuous exervise has profound cf-
fects on menstrual activity during adoles-
cence (9-13); howcver. even panticipation
in moderatc levels of physical activity
during adolescence can significandy re-
duce the frequency of ovulatory cycles
(6). Several epidemiologic studies (/4-
17) have provided indirect evidcnce that
physical activity may reduce the risk of
breas| cancer.

We recently cumplcted a large case—
control study of brcast cancer among
young women (aged 40 ycars and
younger). A major ohjective of this study
was (o dctermine whethcr women who
regularly participated in physical exercise
activities during their reproductive years
had 4 reduced risk of breast cancer.

Patients and Methods

Al while faimale residenis of Los Angekes Coune
ty digpnaed wilh in situ of invasive hreast caier
hetween July 1 I9%3, a0l January ), 1959, who
ware 40 yuars of age or yuunger st dingnais. and
whn wery bum in ihe United Sunes Canada, e
Fumnpe, were eligible for paiticipaton in this siedy.
Patients wene ientificd by the Univenily of Sauih
em Califomia Cawer Sunallance Progeam, the
population-baed cancer negistry fus Los Angelex
Ciunny. Paticniz with a prior history of breast canar
were considered ineligihie.

‘The Cancer Surveitlanoe Prugrum kfentificd 969
cligiflo breaw cancer patienis. ™49 (97.9%) of
whien ware alive when their physicinas rsponad
10 o neyuext fof penuission (0 conuct therr
ratnis, (merviews wene coniplcied with 744 bivast
canoer patients (TR4% of living cligibke casc
pstiany). Physiclans refused permission 10 amtac
A wamen (5.6 of paticus identificd), anl we
wen advisad that an additional seven paticnis (<1%)
could not be interviewed fore reasons related to men-
1l or physical health. Fligibke patkents woe fint
wnntacted by letier and then telepusncd 10 achedule
an interview. A tital of | jusients (15.5%.) relused
 le inerviewed, Twelve puiens (5.2%) had
maved outside Los Angeles Cowsty and could mat
he mterviewed in persons 21 patients (22%) wene
knt 1o follow-up,

Oue ncighborhood comirnl  subjject wms in
dividually inuiched 10 euach of the 744 imerviewed

*Affihations of auhovs: L. Bemistein, R. Hanisch,
J. Sullivan.llalley. R. K. Rosis, Dcpanment of
Preventive  Medicine, University of  Southemn
Califorma Schoo! of Mcdicine, Lus Angelex

B. E. Henderson. The Sulk Institike, La Jollu,
Cuif.
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See “Notes” section following “Relaencex™
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Physical Activity and{Ris

N
k of Breast CancelNyn the
Framingham Heart St\ﬁdy—\“)

Joanne F. Dorgan,' Charies Brown,' Michaei Barrett? Greta L. Splansky,?

Bemard E. Kreger,® Ralph B. O'Agostino, Demetriug Albanas,' and Arthur Schawkin'

The authors analyzed data from the Framingham Hean Study to evaluate the

association between physical activity and breast cancer risk. Physical activity was as-
certained by a physician-administered questionnaire from 2,321 women at the fourth
biennial examination conducted in 1954—1956. Breast cancers were ident!fied by seif-
report, surveiflance of admissions 10 Framingham Union Hosphal, and review of death
records; all but one were histologically confimed. During 28 ysars of follow-up, 117
breast cancer cases were diagnosed among the 2,307 waman with data on physical
activity and reproductive history (a potential confounder). Analysis was pesfarmed using
Cox propodional hazards modsls with age as the undsriying time vasiable. Models were
adjusted for age at physical activity assessment, menopausal status, age at first preg-
nancy, panty, education, occupation, and alcahol ingestion. We ohsarved a gradem of
Increasing risk of breast caneer with incraasing physical activity (trend p = 0.08). The
relative risk for women in the highest versus iowest activity quartie was 1.8 (85% can-
fidence interval 0.8-3.0; p = 0.13). Although bath moderafe<o-heavy lelsure and oc-
cupational activities were associated with an increased risk, the assnciation was mar-
ginally signlificant only for leisure activity (p = 0.06). Our findings do not suppart a
protective effect of physical activity during aduithood for breast cancer, but suggest an
ncreased risk among more active women. Am J Epidemiol 1994;138:662-9,

breast neoplasms; exercise; prospective studies

Physieal activity has been hypothesized to
protect against breast cancer. Frisch el al.
(1) first proposed a protective effect after
observing a lower prevalencc of breast
cancer among former college athletes
compared with nonathletes in a cohort of
5.398 living alumnae (rclative risk = 0.5;

Received for publication Augus! 2. 1983, and in final
form January 13, 1984.

Abbreviation: Cl, confidence interval,
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95 percent confidence interval (CT) 0.3-
1.0). Paffenbarger et al. (2), however,
failed to detect 4an association of breast
cancer with participation in sports during
the carly collcge years. A nonsignificunt
inverse association hetween self-reported
activity and postmcnopuusal breast cancer
was ohserved for participants of the First
National Health and Nutrition Examiba-
tion Survey Epidemiologic Follow-up
Study (3). Relative risks for thc most ac-
tive versus least active womcn were 0.6
(95 percent CI 03-1.2) and 0.7 (95 per-
cent CI 0.4-1.4), respeclively, for rocre-
ational and nonrecrcational activities.
There was, however, a suggestion of an in-
creased risk of premcnopsusal breast can-
cer among the more active women in this
cohont. Occupational activity, surmised on

e

the basis of job titles,
decreased risk of dyir :
in Washington State
whose usual lifetime '
sified as nonsedenta
ber of all deaths attrib :
was significantly lessji
portionate mortalify r4
The Framingham
spective cobort study
factors that includes djfa
ity at work and during
s breast cancer incide
data were collected 2
Framingham examinaf
ascertainment is comp

1-18) with Jess than 3
up. At the fourth bicnrggl
ducted in 19541956,
cal activity were Ope
women aged 35-68 y§
ing for 55 women W
amination, 286 who
tion, and 211 who too
did not report physics
The methods uecd
the cohort have been §
Kreger et al. (5). Bri
were identified by sclf-
surveillance of admi

records. Through 198
cer (International Clag
code 174 (6)) was diag
Histologic confirmatig
but one woman who
her breast but did not :

excluding 16 brcast cgct
prior to examinationgr



cme patiems on biithdate (within 36 montls), race
(whuie). and parity (nultiparous versus pamus), Con-
trol subjects were ulm reMincicd w5 (o birthplace
(United Staies. Canada. or Furope). To identifly each
neighborwood contrul subyect. we twhlixhed a
predetined walk patiem fior the neighbortwod where
the care pancin lived it the ume of her dlugnasis.
Housmg units in the walk patiem were cutvassed 10
determine whether a woman who mawhed the case
patient on all chusseterstics lived in the household.
I no» one wax hame 38 the time of the visit. we lef1 a
rexuest far information at the door. and we sought
funher information fr neighbon » thar we could
conct the residems  liter. If we aoceived o
1esponse 10 our written njuest foe inlormation, we
telephoned the residence ad kent additional Ichien
unti} we were wble to determine whwiher an cligibic
woman lived at il address in question,

Petailed rvords waere maintiuined o detemine
the number of housing untts comtacied in- order 10
identify and inicrvicw a matched contrul subjeat. the
nusnher of hansing wniis in which 10 cenans was ob-
tamed. and the number of eligible residenis who
el o panicipak. We contacied 2 mediu aum-
ber of A2 housing uniis i order 10 inlerview g
maiched control subjert i cach ciwe ruienl. T
wheniily 15%: of the comrol sabjects, we had to can.
vis at least 130 housing units 1o recriit a single
contrul subject. On the other loud, non: than 25%
of he paniicipating matched contral subwects: were
wenuhind by canvassing tewer than 12 housing
units, For S92 ease paticns, the finst cligible conrol
subjett ponicipaied. inr 124 case paticnis. one
cligible persan refusen prior @ the seaitiment of a
maichad conmal subject. For the remaining' 28 cas
paticnis. the numhesr of refusals in the walk paicm
ranged from wo (for 18 cuse puticnis) 10 uax (for
two case paticnis). Complele consuses weee ob
1ained i the walk potiems for acighhorxis of 223
case pauents. Al yome addresss. we woere densert
acvess s an apurtinent butlding; 1hus. the median
number of unknowns in the wulk panenis of 1le:
reniaining case palienty was four. 116 study was
linned 10 wlite women hecnnse of the: small aopre
sentatiom of individual ninnety  groups among
young breast caneer paticnts w b Angeles County
and becawse of difficulties m ascenzuming contmls
who fullilled the sttt matching and cligibility
crena (age. race. panty, biahplae) s il
neighhoarhnand contml identilic:uion alg onithim,

ln-p:r.\un mierviews were conducied wath Gl
subjcts by the same femalc nurse-inicrviewss (R
Hanisch). Nignarl, informed consent was obiancd
frinn esch subject. il stukly proceduncs were s
proved by the Universily of Southem Culiforms Re.
seanth  Commniltce. i accord  with  sauranees
approverd by the UN. Depaameny of Flealh wwd
Human Scrvices,

We oltamed complete mepraducuve. cantrucep-
uve. and physical exercise histones for cach p-
tictpat. We recorded fomion o reprosdictive
loctars. oral comraecpove use. ofhee hormone use.
and physical excrcise stivities up o the dute of the
case pateni’s, dinpuoss fue ludh civie puuents nnd
contrnl subjects and impasad time restrictions on
these variables dunng the swinncul anulysis. A ref-
oranee date, delined us the inonth and year that was
12 manths pnor o the diue of the cuse puiiem’s
didgnums. was usughed o cach case conrol pair.
Thit e i heen uwd ax the cutolf date for uc-
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cumulsting che total hs of panicipstion {a
physical exercise uctivilics and the total months of
onal comraceptive use for cach woman. A womsan
wax considered lo have a fomily history of breast
cancer ¥ she had v mother or sister who had been
diagnosed wilh Lreast cuncer.

At the heginning of the study, panicipanrs were
sshed 10 indicale physical exercise activigies in
which they panicipated a1 ages 10, 16.and 2S. Aficr
inlerviews had hecn complesed witly 199 case~con
Il pairs, we revised the questionnaire to assesy
lifetime history of regular parucipalion tal least 2
MountAVk) in physical exercise. These sctiviticn in-
tluded panticiparing as a membor of 3 spons team,
including auendunce ot pracilce scssions: pasticipe-
tion in individual spons. such as moquet wpons,
SWIMIing, gymnastics, running/jogging. or walking
fior cxercise: warkouts al gyms; end paniclpaion in
dance ar cxercixe claaes. Subjeuts pmwvidal the
name of ihe activity, ihe ogex a1 whick they fing and
law participated in csch coniinuous cpisode of
ativity, and the rumbar of hows per week of par-
ticipation during each episade. Thux, when the kewel
of panicipaion in 3 panicular activily changed. o
sepurule cpisode was rocorded. For cach aubject, we
<tanputed 2 measure of the average number of uwues
wor woek that the subject engagad in physical exer-
cise hetween menarclie und her nefcrence due hy
summing up Wl of the hours of excrrise and dividing
hy thc tolal number of years hetween these fwn
dates. We abo nweved thu hours of cxertise (n
whis:h each subjext engaged duning the find 10 yaun
after menarche. This report is hased nn the 545
cuse il puirs (or whom we ohtmned compicic
historick on physical exenise.

The data were analynd using univarisic and
multivariaie condilional logisic regression methmds
for individually mutched case—canirol stndicx (/X1
Relanve risks were catimatad hy ndds ratios (OR«)
winh 95% confidcace limis (957 CLs). Tosw for
Invnd were cakculated acTuss categunex. All sigs
nificance kevels reponed (P valuex) are twa-sichel.
For three casc—~<ontrol pairs lcas than 10 years hud
clapsed beiween menarche and the referonce ate
for at leant onc inember of the patr: these pais were
vunsidered to have missing infarmasion i ilw
analysis of the average number uf hiun ol physial
exercise in e |0 years ofter menaschae,

Resulits

Ar the tine of their breast cuncer diag-
noxes, the majority of case patients in:
cluded in this study wcrc between the
ages of 36 and 40 years (S30 years, ¥.1%;
31-35 ycars, 28.6%: 36-40 ycars, 63.3%:).
Case paticnts and contml suhjects were
closely matched on birthdate. (verall, the
average age at diagnosis (£SE) of case
patient was 36.0 years (30.16). The aver-
ugc uge of contral subjects was 36.0 years
(30.17. Two hundred case—ontral pairs
(36.7%) were nulliparous. The distribu-
tions of potential confourtding laciors that
were eonsjdered in the multivariate logis-
lic regnexxion analyses are summarized

aaruL i ULLIC HWUIRICSENCI =
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for case paticnts and control suhjects in
Table 1.

The distributions of the average num-
ber of hours per wecek of participation in
physical cxcrcise between menarche and
reference dstc and during the 10 years
after menarche arc shown in Table 2 for
case patients and control subjects. A toral
of 194 casc partients (35.6%) and 154
control subjccts (218.3%) reported no ac-
tivities during the time puriod under con-
sideration. For both exercise lactors, we
created approazimatc quartiles based on
the dismbution of control suhjects who
reported uany werivity. After adjustmenl
for age al menurche, age at first full-tenn
pregnancy, numbcr of full-term pregnun
cies. months of luctation, first-degree
family history of breast cancer, Queiclct’s
index at reference date, and towal months
of orul comiraceptive use, the risk of
hreast cancer decrcased in a linear fush-
ion with increasing number of hours per
weck in which a woman participated in
physical exereise activitics hetween men-
arche and her reference date (P = .00 1),

Among women who averaged at leist
3.8 hours of exercise activily per week
during this time period, the odds of breas
cancer were 0.42 (95% CL = 0.27. 0.64)
relative to that of inactive women. When
the dati were restnicted to excrcise ac-
tiviticx in which women participaied dur-
mg the 0 ycars after menarche. the
decline in breast cancer risk with increas-
ing activity level was statistically sig-
nificant (P = .027); the odds of hrcast
cancer for women who sveraperd i lest
5.0 hours of physical cxereise per week
during these 10 ycars relitive to inactive
women was 0.70 (Y5% CE. - (.47, 1,006),
The addition of months ol activity aftc
this |(-year time perind W the multivar-
wic logistic regression model significani-
ly improved the fit of the model (/" -
.00).

At the refesence date (1 year prior o
the case patient's diagnasis), 102 control
subjects (18.7%) and 91 cusc patients
(16.79) were unemployed. Althiough this
emplayment status docs not represent the
lifetime employment history of thesc
women, we uscd it bt assess whether be-
ing at home offiered more time for regular
exercise and thus would explain the
pruws:tive effiects of physical excreise ac-
tivity on breast cancer risk. Adjusting for
employment stawus had no effect on the

Joumal of the National Cancer lasiitute. Vol. 86. No. 18, Scpicmber 21. 1994
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* . ‘Table L Distnbution of romential confounding fuctors in 45 hreast cancer case pasiests

o e e sty LIl (W

and maiched consvol subjects
Facuw No. of cusax (%) No. of crmtrols (%)
Age &t menarche, y
sh 158 (28.9) 119 (21.8)
12 156 (23.6) 168 (30.4)
13 150(21.9) 151(27.7)
214 R1(149) ° 109 (20.0)
Age al (irst tcrm pregnuncy®, y
si9 74(21.4) 90 (26.1)
20-24 114 (33.0) 132(38.3)
25.29 103 (29.9) 75 (21.D)
30-4 41(119) 36 (10.4)
233 13 3.3 12 (3.5)
No. of fuli-terin pregnancics®
| 101 (29.3) %¢26.1)
2 162 (47.0) 151 (43.8)
3 $3(15.4) 75217
M 29 (R4) 29 (K4)
Montlu of lactation®
Noue 141 (40.9) 139 (40.3)
1-6 97 (28.1) 77(22.3)
7-18 67 (19.4) OR (19.7)
216 a0 (11.6) 61 (127
First-degroc (amily higiury
of breast cancert
No 459 (84.2) 05 92.n
Yes 79(14.9) 2 (6.1)
Adnpucd 7 (.3 70(.3)
Quetckei's indest
£20.2 120 (22.0) 137 28.1)
0.3 220 185 (28.4) 137(25.1)
22.1-249 138 (25.3) 137 (25.1)
225.0 132(24.2) 131 (24.6)
Oral cantrucepiive usc. nn
Noie 94 (17.2) K2 (15.0)
148 240 (44.0) U} (44.2)
49 % 112 (2u.6) 139 (25.5)
N-14e N (11.0) 590K
2148 » (1.2 24 (4.9)
*Tanas wirs only

tDefmed ux having a muther oF Siser wha had been diagnosed with breast cancer.
$AT1 reference dlaic (12 months hefme the cnte patie's ditgnasisk dofined us weight (kg) divided by il

syuare of height (m).

resulls presented in Table 2. Including
scparaic physical activity categorics for
cmployed und unemployed women in the
multivariatc logistic regression model did
not significantly improve its fit (/" = .53),
and the lincar trends of declining breast
caucer risk across categories of exercise
activity were nearly identical (1csr for
homogeneity of trends, P = .48).

We assesscd the consistency of the in:
vcrse association of breast cancer rixk and
participation in physical exercisc between
menarche and the refcrence datc in nulli-
parous and paous wotnen by simultanc-
ously fitting separate physical cxercise
tertns for each group in the multivariatc
logistic modcl (Table 3). We compared
thix model to the rclevanr calegorical and
lincar trend models prescnted in Table 2.

lncluding separate physical sctivity cate-
goricx for nulliparous and parous women
in the multivariate logistic regression
model did nar significantly improve its fit
(P = .14). howevcr, there was a sig-
nificant difference in the lincar trends

seTOss categoriex (test for homogeneity of

trends, P = .029). Comparing most active
(23.8 hours of activity/wk) women to in-
active wamen, we found that the relative
odds of breast canccr were 0.28 (5% CL
= 0.16. 0.50) among parous women and
0.73 (95% CL = 0.38, 1.41) among nul-
liparous women.

Within the group of nulliparous wom-
cn, breast cancer risk ‘was lower among
those who had been married (multivariate
OR = 0.73; 95% CL = 0.41. 1.29). As-
suming thal ncver-married women were
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less likely (o be nuiliparous becrause of an
underlying ovarian problem than evcr-
married women, we assessed the effect of
physical exercisc on the breast cancer risk
of women who had never marned.
Among never-married nulliparous women
(71 case paticnts and S8 control subjects),
participanrs in excreixe activity had lower
breast caneer risk (0.1-1.6 hours/wk, mul-
tivanate OR = 0.57; >1.7 hours/wk, mul-
uvariate OR = 0.48), although the results
were not swtistically significant (treud P
=0.15).

We found no evidence of modification
of the cffect of physical cxercise on
breast cancer risk by age al menarche
(<13 ycars of age versus 213 years of
agc). months nf oral contraceptive uxe
(<36 months versus 2 36 months), or
Querelet’s index at rcference date (<23
ycars of age versus 223 years of sge) or at
age |18 (<21 ycarx of age versus 221 years
of age) (analyses not shown). For cach of
these factors, the trends in risk of hreast
cancer associated with increasing Icvel of
participation in physical exercisc were
statistically comparable and nearly identi-
cal 1o those shown in ‘Fuble 2. Amung
parous waomen, therc was no cvidence of
cfiect modification by uge at first full-
fen pregnancy (<2S years versus 225
ycurs), number of full-lerm pregnancics
(one pregnancy versus two versus three or
morc pregnancics), or months of lactation
(<6 months versus 26 months).

"I'o further assess the possible iinpact of
childbearing/child rearing on the protec-
tive. cffect of cxercise in parous womcen,
we created three additional variables: 1)
months between first and last full-term
pregnancy, 2) average number of months
between full-tenn pregnancics, and 3)
months since lust full-term pregnancy.
Ilowever, none of these factors was inde-
pendently related to breast cancer risk.
Furthennore, sdjustment for these factors
(in yuartiles based on the distribution
among control subjects) did not alter the
results prexented in Table 2

Wc¢ repeated all of the analyses.
restricting subjccets to those caxo—control
pairs where the case parient had been
diagnosed with invakive brcast cancer
(492/545 pairs). Nonc of the resultx dif-
fercd from those presented here, For ex-
ample. in this subset of subjects, Lhe risk
of hreast cancer declincd significantly
with increasing smounts of liferime
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’ Table 2 Univorate and multivariste OR3 (95% CLs) fur braast cancer axsnclamd with poricipion in phyxical ezercise scrivities

aftes menarche ImMoOag Women aged 40 yean or yuunger

Hours uf activity per weck No, of cases/Na. of controls Univanate OR (WS CL) Multivariatc OR (95% CL)*
Ovenlit -
Nonc 194/154 10 1.0
0.147 10390 0.92 (0.6s, 1.32) 0.95 (0.64, 1.41)
0.8-1.6 84/102 Q.66 (04K 0.95) 0.65 (0.45. 0.96)
1.2-3.7 103/10 0.82 (058, 1.17) 0.80 (0.54. 1.17)
>13 61/99 050 (034.0.77) 0.42 (027,0.64)
Test for linear trend across categones P = .0007 P a 0001
Within the 10 years afier menurche
Nune 2MNS2 0 10
0.1-1.2 U4 092 (0.64. 132) 093 (0.63. 138)
1.3-29 62/04 0283 (057, 1.20) 078 (052. 1.19)
3.0-5.5 6177) 077 (052 1.13) 0.69 (.45, 1.05)
25.6 65/76 0.76 (US3, 1.11) 0.70 (0.47. 1.04)
Test for linar trend across CAICHOr icy P=.073 P =]

——_— —

*Adjusted for calegories af uge at menarche, sge i 1irst fulldenn pregnancy, number of full-ierm prépnancices, moaths of lactation, Nirs-degree family hissory of
lereast cancer, Quetelet’s index at reterence date (12 inanths hefore the vase patlent™s didggnosis), and tatat months of oral cnatroceptive use up 1n the reference dare,

us shawn in Table (.

tAvempe number of liurs ot panicipation per weck hetween menurche and reference dute.

physical exercise activity (P for trend =
.0002), Among women who averaged at
lcast 3.8 hours of activity per weck
during their reproductive lifetime, the
multivariste rclarive odds of breast cancer
were 0.40 (95% CL = 0.26, 0.62).

Discussion

Physical activity has demonsiruble ef-
fects on the production of cstrogen and
other scx hormones. The scute hormonal
response 10 excrcise among unirained
woinen includes increases in estradiol and
progesterone lcvels, particularly in the
lucal phase of the menstrual cycle, and
an increasc in the levels of follicle-stim-
ulating hornmone  duting  the  follicular

phase (/9.20). Over the long term, how-
ever, exercisc (raining reduccs the length
of the lutcal phase (2/.22), lowers fol-
licle-stimulating hormone levels (79.2/)
and average luteal phasc progesteronc
levels (22), and often cuuscs secondary
amenorrhea, particularly during adoles-
cenee (9-13).

It hus been rcported that premcnarcheal
girls who engagce in strenuous physical
exercise rcgimens, such as rcgular ballet
dancing, running, or swimming, may ex-
perience delay in the onset of ‘menses
(11,23.24). A prospective study (25)
conducted in the I‘edcrul Republic of
Gennany demonstrated a shistically sig-
nificant delayed menarche among girls
who were more aclive in school and

leisure-time sports. We (6) have pre-
viously shown that, in addition to age at
mecnarche and gynccalogic age, panicipa-
tion in modcratc plysicul activity (at leust
600 kaul of energy expenditure per week)
significantly increases the likelihood that
regulurly menstrusting adolescent girls
will expcricnce anovulatory menstruul
cycles.

In this case—control study, we found a
uriking protective effect on breasi cancer
risk of continucst participation in physical

_exertisc activities during a womun’s -
productive ycurs, particularly amony
women of pruven fertility. The effec
among parous women is consistent with
our hypothesis that habitual excruise
should rcduce the risk of breast cancer hy

Table 3. Multivaniaic OR® (95% C1.) for breast cancer associated with panicipation in physical exarcisc activities

after menurche among nulliparass and parous wonen

Nulliparous women

Parous wuinen

Tlours of activiry No. uf cases/ No. of cases/
por week Nn. of controls OR (95% CL) No. of contruls OR (93% ¢1))
None 59/53 1.0 135/101 10
0.10.7 633 081 (0.42,1.57) 67/53 1.00.(0.65, §.74)
0.8-1.6 2138 0.65 (0.35.1.21) 744 0.65 (0.40), 1.06)
1.2-37 46/4( 094 (0.53, 1.67) 37159 0.70(0.42. 1.1R)
2338 12733 0.73(0.38, 1 .41) 29/66 0.2% (0.16,0.50)
Likelihood rauu Lewt P=_14
Text for tinear vt aTuns cutegones F=4] P<,0001
Text for honwygeneiry of frends P=029

“ORs are catimawd simullaneouwsly for parous air nullipumus wonicn wid are adjusied for caicgorics of axe al menarche, age at ting Pull<tem pregnancy, nitmber
of full-tenn pregnancies. months of tucration, fint-daee fumily history of breust cancer, Quetelet’s index at reference date (12 months Lefure the cisc patient’s
diagmunis), and total months of ol contraceptive use up 1o rhe reference dute, 33 shown i Table 1.

tAverage number of hours of purticipation per woek between menarche and reference dale.

1To assess whether fit of multivariaic logisiw regression model is impruved by fitting sepanste sctivity calcganies for nulliparous and parous women (compsred

with oversll modcl in Table 1).
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a'ltering menstrual function either by re-
ducing the frequency of ovulatory men-
“strual cycles or by reducing the length of
tw luteal phase, thareby rcducing the
cumulative exposurc to progestcrone and
estadiol. The protective effect of physi-
cal cxercise did not appear to be mediated
by an effect on body mass as, consistent
with other studies of premenopausal
hreast cancer, there was no incieasad risk
of breast cancer with increased Quetelar’s
indcx or other obesity indices. ‘The effects
of exercise were not modilicd appreciably
by measurcs of childbearing or child rear-
ing, such as age at firxt full-term preguan-
cy. nuinber of full-term pregnancies,
months of lactation, average spacing of
birth, time between first and last birth, or
time since last hirth, Qur dats suggest that
} womcn who muaintain an sctivity level of
', 1-3 hourx/wk could reduce their risk of
premenopausitl breaxt cancer hy about
30% rclative o inactive women and that
those who maintain an activity level of at
least 4 housy per weck could reduce their
nisk by more than S0%.

Our inability t0 demonstratc a dosc-te-
spoase cffect among nulliparous women
may bc due to the inclusion in this group
of a subsct of wornen who have an under-
lying ovarisn problem. Using nuwrital
status ax a surrogate to diffcrentialc be-
tween (wo groups of nulliparous woincn
with different likelihoods of having an
ovarian pruoblem, we abwerved that physi-
cal exervise appears fo proluct apainst
breast cancer among never-marmicd. nul-
liparous women, the group that is less
likely w include women with such prob-
lems. Among women with anovulatory
menstrual cycles or impaired lutcal func-
tion, we might not cxpcct an clleet of
physical activity on breast cuncer risk, as
this is the likely incchanism for the oh-
scrved prutectlon.

The protective effect of cxercise on
breast cancer risk in the women whom we
studicd was more pronounced when we
considercd the woman's complete excr-
cise history thun when wc restricted our
analyses o (he uctivities -during the {0
years after menarche. This finding em-
phasizes the importance of csublishing
lifelong pattcrnx of physical activity.

The few epideminlogic xtudies that
have uassessed the rclationship between
physical activity and hrcaxt cancer nisk
have primarily uscd indirect measures of

e
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activity levels or have incomplecly as-
sessed hreast cancer accurrence. Friach et
al. (/4) compared the prevalcnce of breast
cancer among femalc college athletex and
nonathletes in a follow-up study of col-
lege alumni from te classes of 1925-
1981; they relied on sclf-reports of cancer
and cxcluded women who had died. Non-
athletes had an 86% greater subsequent
risk of brcast canca than did athleres.
Among evce-pregnant woutien, the effect
was more pronnunced with nonathletes
having a twofold greater risk than ath-
letes, consistcnt with our observation
among parous woimen.

Vena et al. (15) conducted a study of
monality by occupation among femalc
residents in Washingion Staie between
1974 and 1979. They cvaluated differen-
ces in physical activity associatcd with
the “usual™ occupation revurded on deuth
centificales. The pruportionatc mortulity
ratio (PMR) for breast cancer way sig-
nificantly elevated (PMR = 115) for
woimen in the lowcst category of occupa-
tionul sctivity and significamly decreased
for those in the threc highest activity
levcis (PMR = 8S).

In the NIIANES | (National [{ealth and
Nutrltion Examination Survcy, Nationsl
Ccnter for Health  Suwistics) Eplde-
miologic Follow-up Study (/4), in which
participants rated both their usual non-
recreational activity and thcir usual rec-
reational cxercise on a 3-point ordinal
scale, the risk of posimenopausal breast
canccr was nonsignificantly elevated
arong “inaclive” women. A retrospective
follow-up study (/7) of physical cduca-
tion and language tcachers in Finland
showed Ut language eachers had higher
breast cancer risk than physical cducation
teachers prior 10 menopause. Amonp
these women, the differences in physical
activity levels doclined with increasing
age. The postmenopausal breast cancer
risk of physieal education teachcr was
only slightly lower than that of the lan-
puagc teachers.

Data on the health bencfits of physical
aclivily continue w accumulaie as physi-
cal serivity uppears to huve a prolective
effect aguinst a numbcr of chronic condi-
tions, including coronary hcarnt diseasc,
diabetes mcllitus. osteoparusis, and colon
cancer risk (26-28), and pussibly, as sug-
gested by recent cvidence (29), against
endometrial cancer risk (2Y). Qur data
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strongly suggest thug continued participu-

tion in & physical cxercisc regimen can -

markedly reduce the risk of breast cancer
in premenopauxal women and emphusize
the imporance of beginning an exercisc
regimen early in life and maintaining it
during adulthood.

Despite these important bencfits of

physical activity, surveys of high schanl
students (30.37) and adults (32) in the
United States and adolescents in Britain

(33) suggest that few young people,
particularly few young women, are physi-
cally uctive, In the United States, for cx-
ample, the 1990 Youth Risk Behavior
Survey indicated that fewer than 40% of
young women in their junior and senior
yearx of high «chool were cnrolled in
physical education clasxes (30): :ind only
2% of wuch students participated in
vigorous physical activity thrce or mowe
timcs a week (37). Our results xirongly
xupport the need for educationul policies
that requirc participation in physical edu-
calion classcs and that encourage lifelong
participation in exercisc progrums.
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