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".we..review..the pub-
lished epidemiologic liter-
ature on risk factors for

breast cancer...examining
the degree to which

experts in the field have
come to agreement”

Jae Hee Kang, SM

~ Breast cancer is a leading cause of cancer -

death among Amencan women. Recent
years have seen a large increase in public

“awareness of breast cancer-issues, including - -
research on potential causes and risk fac-

tors, mammography screenmg, and treat-
ment options. The good news is that breast

‘cancer mortality has begun to decline. ;
According to the National Cancer Institute,-
- the age-adjusted rate fell about 5% from
1989 to 1993, with the improvement being

more marked for younger than older
women and for White compared to Black
women. Most scientists ascribe much of the
improvement to a combination of greater
awareness, wider mammography screening,
and improved anticancer drugs, leadmg to

more successful treatment.

This good news must be tempered how-
ever, by the fact that the breast cancer inci-

~dence rate (the rate of diagnosis of new

cases) is still high and has (until recently)
been steadﬂy increasing. Much of this
increase is explained by the aging of the -

. American populatlon—as with most can-

cers, breast cancer is largely a disease of
older ages, and as older women increase
as a proportion of the population, the

~ diseases, that afflict them increase as well.

Another -major factor is the great expan-
sion of mammographic screening in
recent years, leading to earlier and more

-complete diagnosis of tumors that other-

wise would have beeh found onlylater,

~ temporarily increasing the apparent ingi- . -

dence rate. Yet even accounting for these .

factors, most analysts agree that there has

been some modest buit real increase in the
true age- ad]usted rate of new breast can-
cers in past decades. (Just this month,

‘however, the National Cancer Instltute
reported that over the last five years,

: overall 1nc1dence of breast cancer has no
.longer been rising.)

Bre_a_st_ cancer rates differ markedly among
-ethnic groups and among different regions
of the world: Women who emigrate from
. regions with low breast cancer rates (e.g.,
. Japan) to areas with higher rates (e.g., the:
United States) begin to take on the breast
cancer rates of their new countries, with
the effect being most pronounced in their
daughters and granddaughters. This sug-
gests that breast cancer rates are modifi- -
able by some factors having to do with
life-style, diet, or. the environment. If these
factors can be identified, the reasons for
changes in breast cancer rates over time
may become understandable. More impor--
tantly, new avenues of breast cancer pre-
vention may be revealed, pointing to mea-
sures that we can take individually and =
collectively to try to reduce this major - .
. threat to women’s health.
In this issue of RISK IN PERSPECTIVE,
~we summarize some results of our review -
of the published epidemiologic literature on
risk factors for breast cancer. This review is.
aimed at identifying the list of factors that
“have been suggested, but also at examining
the degree to which experts in the field
have come to agreement about the nature,
magnitude, and importance of the influ-
ence of the factor on breast cancer risk.' :

Estahllshed Probahle and Possmle
Factors

Table 1 lists risk factors for breast cancer
that have at least some level of support
from epldemlologlc studies. We have
divided them into three categories showing
“our judgment about how well established
- they are, based on out review of the litera-
ture. Estabhshed factors are those rhat
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‘  Established Factors

- have bf:en generally recogmzed in' the ln:erature,

with ample corroboration, little contradiction, and

little dissent among experts. Probable factors are’

those for which more studies show the effect than -

" do not, but the findings are not felt to be certain -

because of some contradictions or the i'nability to
rule out with confidence alternative explanations. ..
These are factors: that most epidemiologists would

~agree have evidence that, while suggesting an effect,

is not yet conclusive. Possible factors are those for

- which some positive.results exist; but these findings -

have not generally been corroborated and significant
questions remain about whether there is any effect.

Most experts would judge these factors to be hypo-
thetical: The three categories we have used represent -
“degrees along a continuum, and the specific place-

ments are the résylt of our judgments. We also wish
to emphasize that the magnitude of the effects—how
much each factor may alter breast cancer risks—is a

 separate judgment that is not addressed here. Also, = -

we have not tried to. name every risk factor studied,
focusing on. those that affect most women.

The first factor, gender, may seém ‘surprising; but in
fact men get breast cancer too, just at much lower’

‘rates (100-fold less) than women, reflecting their

rudimentary amount of breast tissue. Hence, all sub-
sequent discussion will refer to women only. Age is
also a well known influence on risk; from small lev-

els until about the age of 40, women’s risks roughly =~
- double each decade until menopause and then
increase somewhat more slowly, reaching a peak in.

the late 70’s. More than 80% of U.S. breast cancers
are detccted after the age of 50. :

L I—llgher sacioeconomic status is assocxated w1th

greater risk, probably because of its assoc;atlon

. with other factors rélated to childbearing habits -

and physical activity. The magnitude varies among
studies, but upper middle-class or highly educated -
women may have up to twice the age-specific risk of

_'Iower class.or poorly educated ones. Similarly, non-
married women have higher risks, probably due to

childbearing differences.

Ethnicity has complex effects Asmn women have ]ow
- rates, but.Asian-American women have rates

approaching those of other Americans. Among :
Americans, women of Ashkenazi Jewish descent have
somewhat elevated risk, apparently because of a .

higher frequency of inherited abnormal breast cancer -

genes than in other populations. Young Black women

~ have somewhat higher rates than do Whites, but after
~age 40 the pattern reverses. Since the-rates are higher
“at later ages, the result is that White women have

higher overall rates. Native Americans have particu-
larly low rates, Hispanic wonien moderately low
rates, and Native Hawaiians quite high rates. It is

hard to ]udge how much of these patterns isdueto .

ethnicity per se and how much is-due to. the differ- - o
- ences that these groups havc in ol:her risk factors.

Family history—breast cancer in near female rela-
tives—is an important risk factor because it may

*indicate an inherited breast cancer gene variant in

the family, and partially because family members are
likely to share life-style features that' may affect risk.
(Only a few percent of breast cancers are explained

by lnherltance of faulty genes, however.)

It has been estimated that each 2-year delay in the .
age at menarche (first menstrual period) reduces

* breast cancer risk by about 10%. The average age at-
onset of menstruation has declined over the decades’

in developed countries, the average age in the U.S.
having dropped about 4 months per decade for the -

last 120 years. This factor appears to explain a good

deal of the international differences in breast cancer -
rates, and perhaps the rising mc1dencg in the U.S. -
What has caused the progressive drop in age at flrst
period is not completely clear, but most evidence
points to better nutrition and less rigorous physical

‘activity in young girls compared to previous decades.

Just as early onset ‘of menstruation increases b_reast
¢ancer risk, so does late cessation, i.e., age at -

" . menopause. One study has shown that for every 5-

year delay of menopause, breast cancer risk

- increases 17%, but most of this increased risk’
“occurs after age 65. It appears that the underlying

effect is actually the overall number of menstrual
cycles a woman experiences in hér life, which
increases with her early puberty or late menopause.

- During each cycle, hormonal changes cause some

cells in the breast tissue to divide, and it appears’

that each such episode entails some small increased
risk that one such cell may. be transformed into the
seed of a tumor. In fact, many of the risk factors for

‘breast cancer can be ‘understood: in terms of their -

effects on the tendency of breast cells to divide

_and/or to differentiate (i.e;, to undergo permanent

biochemical changes leading to mature, functional..

“cells that no longer divide).

Pregnancy and lactation: promote breast cell dlffer-
entiation, which tends to remove cells from the pool
of those susceptible to carcinogenic transférmation.

"Thus having no children increases breast cancer risk,

as does having the first full-term pregnancy.at a late
age. Although detailed tradeoffs are hard to calcu-
late, it seems that after about 35 years of age, the

increased risk due to a late first child slightly out-
- weighs the risk from having no children at all.”

The ovaries cease' p'roduttion of estrogen at _
menopause; and increasing. numbers of women are
undergoing postmenopausal estrogen replacement

-therapy to ease menopausal symptoms. When con-

tinued for a long period (10 or more years) such.
therapy may have a variety of effects, ‘some positive’

-and some negative. A clear reduction in the risk of

s




: accompamed by some increase in breast- cancer risk.

~ ation. Risk is only well established for high doses,
* such as received in-radiation therapy or certain.
~ defunct occupations. Ordinary diagnostic X-rays,

- as those to radiologic technicians) and similar low

- - doses are considered only a possible breast cancer risk,"
-~ with miost studies showing no effect or only a Weak

S5 qucsﬂonable rlsk increase. :

! Obeszty hasa Complex mﬂuente on br,cast cancer -
risk. Thin premenopausal women seem to have a .

e postmenopausal women, obesity increases risk, and
S weight gain may exacerbate the effect. lnterestmgly,
~ recent research has largely dtsptovcd the former

* hypothesis that high-fat diet in itself is a breast cancer
~ risk factor. (There are other health benefits from
. avoiding a high- fat diet, however:) Also, tall women
. . appear to be at somewhat increased breast cancer nsk
- for reasons that are not clear but may be related to.

- :chlldhood nutrition or general hormonal actmty

- Prnbahle Faclors

i cancer risk factor. Among women who do have chil-

goan b ‘more lessens the protectlve effect. Undergomg afull-
Ty term pregmncy at a Iate age may somewhat det;tease

e coronary heart disease and reduced- ostcopor051s are '

The only environmental agent among established risk
factors for breast cancer is bigh doses of ionizing raa';-_

- somewhat higher risk than heavy women, but among

- We saw that having no chlldren i an establlshed breast

the | protectlon afforded by earher children, however
. Failure to breastfeed infants may raise risks (although
- studies are somewhat inconsistent in findings), proba- -
 bly due to a lessening of differentiation of breast cells.

" These factors are basically elaborations of the main,

- established factors having to do with childbearing. -
oo Similarly, short menstrual cycles, and regular (as
0 1 s opposed to irregular) menstrual cycles appear to. %

~mammograms, modern. occupational exposures (such ey mc:tease idk by . dmg to the i fetime number of o &

~ Oral contraceptmm act by mampulamlg the mom:hfy

~hormonal cycle, and they may prolong or enhance the -
- monthly phase of stimulation of cell division in breast
* tissue. Because these are plausibly connected to breast -
£ '_cancer, the question has been intensively studied. The

story is complex.because the formulations of birth con-: i

- trol pills, and the population of women who use them,

+have changed over the years. Many studies show a -

S dren, it appears that havmg fewer children rather than

- small (15-30%) increase in risk in women dutmg cur-
~ rent use of oral contraceptwes, a risk that seems to ¢ dlS‘
v appear after cessation of use (w:thm S years) -

2 H:gb aIcohoI consumptson seems to cause a modest.

increase in breast cancer risk, but ‘the amount of con-- :

- sumption associated with an increase is inconsistent -

" among studies, although’ most suggestions are that

- effects begin'to show for consumption of over 1-2°
. drinks/day. A sedentqry hfe—style has also ‘been associ-

~ated with some increase in risk, perhaps acting - i

 through the effects of physical activity on metabohsm, :

~ body weight, or (in the case of intense exercise regi-

- . mens) on reducing menstrual cYclmg Hl.ghly active -
S glrls may delay the onset of menstruation. .
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Possible Factors
The list of p0551ble risk factors’is long

(longer than shown in Table 1) because it :

can include any hypothesized factor, even:
ones with weak or equivocal evidence or
evidence that has been contradicted. -
Smoking, which’ affects many kinds of can-

cer in addition to lung cancer, has generally .

been shown to have no effect on breast
cancer. Although a-few studies hint at.

-some involvement, others seem to show
small effects on endocrine physiology that

would be slightly protective. Abortion as a

risk factor has been a controversial :
-hypothesis; most studies show no signifi-

cant effect, but some see a pattern of posi-

tive (although statistically insignificant)

tendencies, although it is difficult to collect
reliable data, with breast cancer patients -
more rf:aclll}r admitting to past abortlons
than tumor-free women.

A notable item among the possible factors
is exposure to environmental estrogens.
These are environmental chemicals that are

“suspected of mimicking the body’s own

natural sex hormone molecules and dis-

. rupting-their signaling function, perhaps
affecting the risks of hormonally influenced
_ developmental disorders and cancers such -

as breast cancer. A 1993 study by Mary

Wolff and colleagues appeared to show
higher blood concentrations of the pesticide -

DDT and its metabolic breakdown products

(which at sufficient concentrations can act
as estrogen mimics) in breast cancer patients
“than in matched control women. More

recent, larger studies have failed to show
any association. While the association of

- breast cancer risk with exposure to environ- -

mental chemicals remains much discussed,

to date there is no body of evidence showmg
any consistent association of breast cancer’
with any such exposures or with body bur-

; Idens of environmental contaminants.

Do Establlshed Hlsk_ Factors Explam

Incidence Trends? _
The international djfferences in breast can- -

cer rates, and the changing rates of
migrants from areas of low. risk to areas of
high risk, suggest that some aspects of life-
style, diet, or environmeéntal exposure
affect breast cancer risk. The increasing
incidence in the U.S. over time (until -
recently} raises the question of what chang-

ing factors could be responsible. We cannot

know the cause of every case of breast can-

* cer, but we can examine known influences

on risk and-ask whether geographic and
temporal changes in these factors are suffi- -
cient to explain the patterns observed.

- Differences in established risk factors, espe-

cially in childbearing patterns, socioeco-
nomic status, and differences in the age at
onset of menstruation—factors that vary

‘internationally and over time in the U.S.—

can largely explain the patterns seen. The

‘National Cancer Institute has proposed

that 40% of U.S. breast cancer cases are
attributable to three well established fac-

- tors: women having no children or only
. having them later in their childbearing

years, high income level, and having a fam-

" ily history of breast cancer. Regional differ-

ences in breast cancer rates across the U.S.
largely disappear when variation in these

factors is taken into account. The increas-

ing incidence over the last decades seems
likely to be due principally to changes in
childbearing. patterns, with more women
having fewer children later in life, the ris-
ing standard of living, and the progressive
decrease in the age at which girls reach
puberty. This is not to say that-other fac-
tors might not be at play, but hypotheses
about the causes of contemporary changes

- in breast cancer rates must be evaluated in

light of the concurrent effects of risk fac-

tors that are already well understood.

'What Can a Woman Do to Heduce
_Her Risk?

' Many of the factors that affect breast can-

cer risk are not easy or (like childbearing
patterns and socioeconomic status) reason-
able to modify as a way of modifying one’s

‘individual risk profile. Women can avoid

gaining weight, especially in later years,
maintain a program of physical activity
throughouit life, and avoid excessive alco- .
hol consumption. A healthful, balanced

_diet low in animal fat and with lots of

fruits and vegetables is beneficial for many
reasons. (Avmdlng smoking is important,
even though it is not thought to have much
effect on breast cancer risk—one should

not forget that lung cancer has surpassed

" breast cancer as the leading cancer killer in
‘women.) The improving statistics on breast

cancer mortality in the U.5. are due to bet- -
ter detection and treatment, so-obtaining
mammograms on the recommended sched-
ule is 1mportant



