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Reproductive Factors and Breast Cancer: An Overview
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itntc::s tll?ng been known that reproducti_ve fac_tqrs influ-
epide 1C rlsk of breast cancer. Earlier chmqal and
aSSOC,m‘_OlOglcal observations showed an inverse

.reasltatlon betyve§n parit)_/ and bfeast cancer. Overall,
about Sgi;lce_r mcxdencg in nulliparac appears to be

e cay ‘i_hlgher tl_lan in parous women [1].

. dismisa ity of this association, however, tended to
C00perats'sed by the observatloq, from an international
world tklve stu.dy conduct_ed in seven areas qf the
3pparé:m atlea‘rller age at first birth could explgm the

n thas stril ation between brejast cancer and‘parlty [2].
ter in Wou y, breast cz.mcer'rlsk was three times grea-
than i thI(T)len whose first birth was at age 35 or over
of the s, 8¢ under 18 yeqrs..A more detailed ana‘lySIS
SUbsequerrtle datase.t [3] indicated th.at. age at births
on breas? to the fx.rst had some additional influence
extent th cancer risk, althc?ugh to a more hmxt.ed
approxi an the first one. Nulliparous women had a risk
child at':alely comparable to those who first bore a
numbey ffe 39, and no protegtlon was conveyed by the
the ordey fblrths after the f1r§t, a.lth(.)ugh a small (of
in Womeno 10 percent) reduction in risk was observed
Uniparae with five or more births as compared to

e [2].
aletvzrlii;“sb%quent studies confirmed this observation,
of mult; aO}ne of them show§d an independent effpct
f“11~termp Tity even after adjustment for age at first
from Ice]aprdegﬂaﬂcy. In a prospective investigation
With parit nd [4], for instance, an inverse association
age at fi Y Was observed in each subsequent strata of
. Ist birth,
buzsapigsigl of risk, a major role of age at first birth
confirmeng bual protective effect Qf mu}tlparlty, was
tive one ¢ Y a numb;r of studies, including a prospec-
¢ Irom the United States [5, 6] and several case-

control stydje i
Ching [7_13]‘5 from North America, Europe and

are 1 M . . .
led tﬁﬂ consideration of incidence and mortality data

carci(r)lé : Suggestion that the effect of parity on breast
unl‘narrige(;1 ¢s1s would be different at different ages:
Women had('and’ hence most frequently nulliparous)
the age of 481 ot lower breast cancer incidence below
ifferent epp. but higher rates at older ages [14]. This
subseunmleCt of parity at younger and older age was
(15} ang Y confirmed by analyses from case-control
or fic cohort [6] studies.

numgerls’ fmoreover » accumulating evidence from a
Ot other studies from Scandinavia [16—20],
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North and Central America [21, 22] and New Zealand
[23] showing no (or very inconsistent) effect of age at
first birth, but an inverse relation of parity or multipar-
ity on breast cancer risk, which was independent from
that of age at first full-term pregnancy.

Thus, there are at present substantial uncertainties in
the definition of the separate roles (and of the interac-
tions) of various reproductive factors in different
populations, which are hardly explainable in terms of
obvious bias within each study. In order to shed
further light in the issue, in this article we present a
summary overview of the findings from published
studies on age at first birth, parity and breast cancer
risk.

Materials and Methods

Articles considered for this overview were formal
epidemiological articles on breast cancer published in
English since 1970, including information on parity
and age at first birth. They were retrieved by reviewing
reference lists in relevant papers and by conducting
manual and computing (MEDLINE) searches of the
literature.

A total of 26 studies was included. For each study, the
design, the number of subjects, the age range and the
control for confounding were considered, besides the
two reproductive variables of specific interest. For a
number of studies, some of the above information was
missing. In particular, when adjusted relative risks for
parity and age at first birth were not given in the
papers, they were computed according to the best
information available from published material. In all
other cases, the relative risk for parity and age at first
birth were considered after reciprocal adjustment for
these two variables, plus (whenever available) further
adjustment for age or other potential confounding fac-
tors.

Results

The studies reviewed were grouped in three pairs of
tables according to their results: Tables 1a and 1b
include the studies showing an association between age
at first birth but not parity and breast cancer risk,
Tables 2a and 2b those showing a significant associa-
tion with parity but not age at first birth, and Tables 3a
and 3b those reporting associations both with later first
birth and (multi)parity.

Among the studies showing a significant association
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Tab. 1a. Characteristics of studies showing associations between age at first birth but not parity

and breast cancer risk

Study, year, country Type Numbersof  Cases Control of confounding Other comments
of study cases and age range
controls (mean/median)
MacMabhon et al., 1970, case-control 4,323 - age, centre, marital status, hospital-based
7 countries [2) 12,699 education, parity, age at
first birth
Herity et al., 1975, case-control 100 - - cases from outpatients
Ireland [24) 200 (57.3/-) registers, controls from
fracture clinics
MacMahon et al., 1982, case-control 362 30- age, age at first birth from screening clinics
Estonia [25] 694 (-/53)
Trapido, 1983, USA [26] cohort 454 21-54 age, OC use, age at first -
birth, parity
Brinton et al., 1983, case-control 1,362 - age, age at first lifebirth, from a screening pro-
USA 27] 1,250 (-/54) interval first marriage/first gramme (the Breast Cancer
lifebirth Detection Demonstration
Project)
Talamini et al., 1985, case-control 368 27-719 age, age at first birth, parity  hospital-based
Italy [28] 373
Brignone et al., 1987, case-control 853 ~ matched for age, area of cases and controls from
Italy [29] 853 (54.6/-) residence, age at first birth,  screening clinics

parity

Tab. 1b. Studies showing association between age at first birth but not parity and breast cancer risk

Study, year, country Parity Age at first birth
1 2 3 4 =5 <20 20-24 25-29 30-34 =35
MacMabhon et al., 1970, 1* 1.1 1.0 1.0 0.9 1* 1.2 1.6 1.9 2.5
7 countries 2]
Herity et al., 1975, 1* 0.9 1* 0.9 1.2 2.3
Ireland [24)
MacMahon et al., 1982, 1* 0.7 0.6 1.3 1* 1.8 2.4 2.4 2.4
Estonia [25)
Trapido, 1983, 1* 1.0 0.9 1* 1.5 2.1 2.7
USA [26]
Brinton et al., 1983, 1* 1.0 1.0 0.9 0.8 1* 1.3 1.7 2.5
USA [27)
Talamini et al., 1985, 1* 0.8 i* 1.3 1.6
Italy [28]
Brignone et al., 1987, 1#* 1.2 1.1 1* 1.1 1.8 1.9
Italy [29]

# Reference category

with later first birth only, were the original seven-
country study by MacMahon et al [2], a case-control
study from Ireland [24], one from Estonia [25], a
cohort [26] and a case-control [27] investigation from
the United States, and two case-control studies from
Italy [28, 29]. It is thus difficult to find a common
denominator for the various populations studied,
although several of them (various components of Mac-
Mahon et al study, the Irish and the two Italian ones)
are characterized by relatively high parity, but a small
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proportion of earlier births. Although the trend for
parity was not significant, moreover, the point esti-
mate in multiparous women was below unity in five out
of seven studies.

The studies showing an effect of parity but not of age
at first birth (Table 2), in contrast, came mainly from
Scandinavia [three reports 16, 17, 20], although studies
from Canada [21], New Zealand {23] and two develop-
ing countries (Burma [30] and Costa Rica [22]) showed
a similar pattern. In most of these studies (notably the
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Tab. 2a. Characteristics of studies showing no significant associations between age at first birth

and breast cancer risk

Study, year, country

Type Numbersof  Cases Control of confounding Other comments
of study cases and age range
controls (mean/median)
ghoi etal., 1978, case-control 400 35-74 matched for age, area of population-based
anada [21] 400 - residence, marital status,
education, menopausal
status, age at first birth
?\Sami etal., 1978, case-control 179 25-95 matched for age population-based
eden [16] 179 (63/64)
}‘gfl;en H & Thien M-M, case-control 193 - parity, age at first birth hospital-based
8, Burma [30] 400 (-/52)
SA‘S a:jn etal., 1980, case-control 1,001 27-92 matched by age. Allowance  population-based
eden [17) 1,001 (63.5/64) for parity/age at first birth
Pauletal,, 1986 i
" : case-control 433 25-54 age opulation-based
New Zealand 23] 897 - ¢ Pop
R s
Cg:f;(};\&xby etal. 1987, case-control 171 25-58 age, residence, education, population-based
1ca [22] 826 - menopausal status, parity,
breast feeding, age at first
birth, birth recency and
E interval
DZ:;:Z 8; Duffy, 1988, case-control 1,486 <70 age, residence, age at population-based
ark [20] 1,336 (52.9/-) menarche, menopausal

status, OC use before first
pregnancy, parity, age at
first birth

Tq : - Y .
b. 2b. Studies showing no significant association between age at first birth and breast cancer risk

Study, year, country Parity Age at first birth
1 2 3 4 =5 <20 20-24  25-29  30-34 =35

Choi
Can;§;?12'1‘11978’ No significant difference 1* 1.0 0.7 0.8
Adami gt g

.. 1978 # #
Sweden [15] . 1 0.7 1.0 0.3 0.4 1 1.6 2.0 1.0 1.6
Thi .
1975, B Thien M-, * 0.6 03 17 0.9 1.0 1.1 1.5

> Burma [30]

Adamij e 4

-, 1980, # "
Sweden [17) 1 0.9 0.6 0.7 0.6 1 1.0 1.0 1.2 1.7
Paul et

-, 1986, # #
New Zealang 23] 1 0.6 1 1.0 1.0 1.2
Rosero-R;
“Bixbyetal,, * 1* 1.5 0.8

1987, Costa Rica [23) . o4 '
Eweriz &

uffy, 198 # # ) ) .
Denmark ) y.1988, 1 0.9 0.9 0.6 1 0.9 0.9 1.0

#
ReferenCe CatEgory

Scandingy:
m . .
avian ones) multiparity was less common and

Testri
tiOHr‘lCted to a probably selected fraction of the popula-

Fina]
ally, Table 3 shows the studies showing effects of

ot -
risk. Illt“.llt‘par‘ty and age at first birth on breast cancer
as wel] ncludes most American studies [5,6, 8, 9, 12],
as two large case-control studies from Italy [10,

11], three Scandinavian studies from Finland [4], Ice-
land [7] and Norway [18, 19], and two Chinese case-
control investigations [13, 31].

The differences between these three groups of studies,
in terms of characteristics of the population and pat-
tern of exposure to risk factors, are not obvious (see
table 4 for a tabulation of available proportions of
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early first birth and multiparity in the comparison
groups). There was some tendency for the studies
showing a strong effect of age at first birth only to
include a relatively limited proportion of subjects with
early first birth: the percentage of parous women who
first gave birth at age 20 or earlier was between 3.3%
and 13.9%, but the distribution was only partially dif-
ferent from that of studies showing no significant effect
of age at first birth (between 10.2% and 16.0%,
excluding the two studies from Burma [30] and Costa
Rica [22], whose proportions were 25% and 38% re-
spectively). '

An analysis of the distribution of parity between differ-
ent groups of studies indicated that the proportion of
multiparous women (= 5 births) in some studies show-
ing no association with parity (between 15% and 43 %
of the controls) tended to be larger than in studies
showing an inverse relation with parity (between 7%
and 17%), except, again for the studies conducted in
developing countries.

Discussion

The present review summarizes a number of published
studies on parity, age at first birth and breast cancer in
order to contribute to a debate which, curiously, has
become more and more open over the last few years.
Overall, among 26 studies considered, one found no
significant association with either variable, seven
(including the seven-country study by MacMahon et
al. [1]) showed an association between age at first birth
but not parity and breast cancer risk, six an association
with parity but not age at first birth, and twelve found
both variables independently related with breast
cancer risk.

Various reasons for these apparent discrepancies could
be considered, including publication bias, hetero-
geneity between populations, differences between
studies in terms of criteria for selection of cases and
controls, influence of age and other covariates among
which the interval between pregnancies and hence the
age at subsequent pregnancies may well be of particu-
lar importance [3].

Tab. 3a. Characteristics of studies showing associations between both multiparity and age at first birth

and breast cancer risk
Study Type Numbersof  Cases Control of confounding Other comments
of study cases and age range
controls (mean/median)
Soini, 1977, case-control 122 41-60 ~ screening programm
Finland [7) 534
Tulinius et al., 1978, cohort 216 20-69 year of birth, age at from a cervical cancer
Iceland [4] - menarche, parity, age at screening program
first birth
Paffenbarger et al., 1980, case-control 1,416 - age, race, age at first birth hospital-based
USA [8] 2,519 (58.1~)
Bainetal., 1981, case-control 1,159 <55 matched on year of birth; prevalent cases from the
USA [5] 11,590 allowance for parity, age at Nurses Health Study
first birth and other major
risk factors
Helmrich et al., 1983, case-control 1,185 <70 age, parity, age at first hospital-based; women of
USA [9] 3,227 (-/52) birth, sociodemographic all races from the Drug
variables and other major Epidemiology Unit dataset
breast cancer risk factors
Toti et al., 1986, case-control 1,556 all ages age, parity, age at first birth  hospital-based
Raly [10] 1,505 (—/~58)
Pathak et al., 1986, cohort 582 30-59 age, parity, age at first birth  incident cases from the
USA [6] 106,564 and other major breast Nurses Health Study
cancer risk factors
Kvale et al., 1987, cohort 1,565 20-89 age, parity, age at first recruitment from a
Norway [18, 19] 61,525 - birth, age at last birth screening program
La Vecchia et al., 1987, case-control 1,108 26-74 age, parity, age at first birth  hospital-based
Ttaly [11] 1,281 (-/54) and other major breast
cancer risk factors
Schatzkin et al., 1987, case-control 529 <70 age, parity, age at firstbirth  hospital-based; black
USA(12] 589 - and other major breast women only from the Drug
cancer risk factors Epidemiology Unit dataset
Yuan et al., 1988, case-control 534 20-69 age, age at first birth population-based
China [13] 534 (50.8/-)
Taoetal, 1988, case-control 497 - age, age at first birth, parity  population-based
China [31] 497 (47.6/-)
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Tab. 3b. Studies showing associations between both multiparity and age at first birth and breast cancer risk

Study, year, country Parity Age at first birth

. ) ’ 3 4 =5 <20 20-24 2529 3034 =35
iﬁii’;nég[?? 1* 0.9 0.6 0.6 0.4 1* 13 L8 2.0
’II;L;lli:ligs[:i al., 1978, 1* 0.6 0.5 1* 1.6 2.6 2.5 4.1
gasff\er[xg]arger etal., 1980, 1* 1.0 0.9 0.7 1 1.6 2.0 2.0
gféiz e[ts ]ai., 1981, 1* 0.8 0.9 0.7%¢ swp# 1.3 1.7 1.9 23
ngéih etal., 1983, 1* 0.9 0.7 1* 1.2 1.8 1.9
Eg;ly?tl 3]1 1986, 1* 1.0 0.8 0.6 1* 1.5 1.6 2.8
g‘*st:aétﬁ?t al., 1986, 1* 0.9 0.8 0.7 Directly associated, estimates not given
Nl M0 08 o1 o oo
{-t:l';’?lc;?ia etal., 1987, 1* 1.1 0.5 1* 1.8 2.2 2.5
[S}’é’;tﬁ;]: etal., 1987, 1* 0.9 0.6 1* 1.2 2.0 1.7
gﬁ;‘; 3[‘1‘3‘} 1988, 1 0.7 0.7 0.6 0.4 1* 1.1 1.7 2.7
E;?n?[‘gl-i 1988, 1 1.1 0.7 0.6 0.7 1 1.2 1.6 1.4

#*
Reference category

f“e‘aili}s’f( the 'role of chance cannpt be dismissed, §ince
Moders, estnmatfes for poth vanables‘\,vere~ relatively
argely ue’ the distribution of women in various st.rata
relative] neven, .and the absoh_xte numbex:s of subjects
ample sg’ small in several studles. fl‘here 1s,Atherefore,
issue baof for more f.ormal poolmg exercises on t'he
in der;ense ;)n th_e original dataset§, in order to derive
rate effe i“t y adjusted' overall estimates of the sepa-
cancer riscks of age at first b1.rth and parity on breast

{ press t’ and their 1nt_eract10n. .
. datan ) the. conclusions that can be derived from
iologic lCOr}mderc.:d appear to suggest, from an
in dependa tVlewpomt, that both 'factors }.1ave some
public heerll heff.ect on breast carcinogenesis. Frorp a
Seems moat . v1ewpomt, .however, age at .fII'St bl'rth
risk with Tfidlmportant,. since the trend of mcn.easm'g
ent ang 0 her age at first full-term pregnancy is evi-
While g rather lm_ear across :all the sub§equent levqls,
Where the Protection of parity, even in the studies
€ association was evident, seems to be quan-

titatjy :
fatively relevant only for women with four or five
1rths or more.,

s"mmary

Despite ext
effects of
informat;

inﬁlve research, there is still uncertainty on the separate
oi ity and age at first birth on breast cancer risk. Thus,
on these variables from formal epidemiological articles

published in English since 1970 is reviewed in the present article.
Among 26 studies considered, one found no significant association
with either variable, seven showed an association between age at
first birth but not parity and breast cancer risk, six an association
with parity but not age at first birth, and in twelve studies both
variables appeared to be independently related with breast cancer
risk, Various reasons for these apparent differences can be consid-
ered, including heterogeneity between various populations (for inst-
ance, the proportion of multiparous women in studies showing no
association with parity tended to be higher than in studies finding an
inverse relation with parity), criteria for selection of cases and con-
trols, influence of age and other covariates (among which the inter-
val between pregnancies is of particular interest) and, of course, the
role of chance. The data reviewed suggest, from an aetiological
viewpoint, that both parity and age at first birth have some indepen-
dent effect on breast carcinogenesis. From a public health viewpoint,
however, it appears that the importance of age at first birth is
greater, since the trend is linear across subsequent age levels, while
the protection of parity seems to be quantitatively relevant only for
women with four or five births or more.

Résumé

Les facteurs reproductifs et le cancer du sein: un résumé

Malgré des recherches approfondies, des doutes subsistent quant
aux effets de parité et d’ige 2 la premiére naissance sur le risque du
cancer du sein. Différents travaux parus en anglais depuis 1970 sont
analysés dans cet article. Des 26 études analysées, une seule ne
démontrait pas d’association. Sept ont montré une association avec
’4ge 2 la premire naissance mais pas avec la parité. Six ont démon-
tré une association avec la parité mais non avec I’dge 2 la premigre
naissance et 12 études ont montré une infiuence indépendante de ces
deux facteurs sur le risque de cancer du sein. Différentes hypotheses
peuvent étre considérées pour ces différences apparentes, y compris
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Tab. 4. Percentage of women in the comparison group
recording early first birth (< 20 years) or multiparity in
selected studies™*

Study Percentage of comparison
group with:
Early first Multiparity
birth (= § births)
(< 20 years)*

Studies showing associations with

age at first birth but not parity

MacMahon et al, 1970 {2] 11.2 15.5

Herity et al, 1975 [24] 33 43.1

MacMahon et al, 1982 [25] 5.7 n/a

Brinton et al, 1983 [27] 13.8 n/a

Brignone et al, 1987 (29) 13.9 14.8

Studies showing no significant

association with age at first birth

Choi et al, 1978 [21] 10.9 n/a

Adami et al, 1978 [16] 13.5 8.4

Thien-H & Thien M-M [30] 24.9 42.0 (= 6 births)

Adami et al, 1988 [17] 10.2 8.2

Paul et al, 1986 [23] 16.0 n/a

Rosero-Bixby et al, 1987 [22] 38.4 36.7

Ewertz & Duffy, 1988 [20] 11.3 n/a

Studies showing associations between

both multiparity and age at first birth

Tulinius et al, 1978 [4] 8.5 16.7

Helmrich et al, 1983 [9] 28.8 11.7

Kvale et al, 1987 [18, 19] 4.7 n/a

La Vecchia et al, 1987 [11] 8.4 7.5

Schatzkin et al, 1987 [12] 56.8 16.2

Yuan et al, 1988 [13] 18.8 21.9

Tao et al, 1988 [31] 9.1 12.5

* Only studies relevant information are included
Among parous women
n/a indicates not available

I’hétérogénéité entre les populations étudiées (par exemple la pro-
portion de femmes multipares est plus élevée dans les études démon-
trant une association avec la parité que dans celles avec une relation
inverse), la sélection des cas et des témoins, la structure de I'age,
ainsi que d’autres facteurs comme par exemple l'intervalle entre les
grossesses et bien siir le hasard. Ces données laissent apparaitre que
la parité, ainsi que 1'dge a la premiére naissance, peuvent influencer
d'une maniére indépendante le risque du cancer du sein. La corréla-
tion entre I’dge a la premiére naissance et le cancer du sein est trés
importante pour la santé publique, étant donné que le risque aug-
mente avec chaque classe d’age, tandis que la parité n'a un effet
protecteur qu'a partir de la quatriéme ou de la cinquiéme naissance.

Zusammenfassung

Fortpflanzungsfaktoren und Brustkrebs: eine Ubersicht

Trotz intensiver Forschung bestehen immer noch Zweife] iiber die
einzelnen Auswirkungen von Paritit und Alter bei der Erstgeburt
auf das Brustkrebsrisiko. Deshalb werden in diesem Artike! die
Arbeiten, welche seit 1970 in Englisch verdffentlicht worden sind,
analysiert. Von den 26 beriicksichtigten Studien fand eine keine
eindeutige Beziehung zu diesen beiden Variablen. Sieben wiesen
eine Beziehung mit dem Alter bei der Erstgeburt nach, jedoch nicht
mit der Paritit. Sechs fanden einen Zusammenhang mit der Paritit,
aber nicht mit Alter bei Erstgeburt und aus 12 Studien ging hervor,
dass beide Faktoren unabhiingig voneinander mit dem Brustkrebsri-
siko verbunden sind. Es gibt verschiedene Hypothesen, diese Dis-
krepanzen zu erkliren, darunter auch die Verschiedenartigkeit in
den untersuchten Bevolkerungen (so lag z.B. die Proportion der
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Frauen mit mehreren Geburten in jenen Studien, die nicht mit
Paritit verbunden sind héher, als in jenen, welche eine Verbindung
zur Paritdt fanden), die Auswahlkriterien fiir Fille und Kontrollen,
der Einfluss des Alters und von anderen Variablen (wobei der
Zeitabstand zwischen den Schwangerschaften besonders interessant
ist) und natirlich die Rolle des Zufalls. Die gesichteten Resultate
deuten vom itiologischen Sichtpunkt darauf hin, dass Paritdt und
Alter bei der Erstgeburt unabhingig voneinander das Brustkrebsri-
siko beeinflussen. Die Bezichung zwischen dem Alter bei der Erst-
geburt und der Brustkrebshiufigkeit scheint, vom Standpunkt der
Sozialmedizin aus, jedoch von grosserer Bedeutung zu sein, da das
Risiko in jeder Altersklasse linear ansteigt. Der Schutzeffekt der
Paritdt hingegen ist erst von der vierten oder fiinften Geburt an
nachzuweisen.
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