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Oral Contraceptive Use as a Risk Factor for Premenopausal Breast Cancer:
A Meta-analysis

CHRIS KAHLENBORN, MD; FRANCESMARY MODUGNO, PHD, MPH; DOUGLAS M. POTTER, PHD;
AND WALTER B. SEVERS, PHD

OBJECTIVE: To perform a meta-analysis of case-control studies
that addressed whether prior oral contraceptive (OC) use is asso-
ciated with premenopausal breast cancer.

METHODS: We searched the MEDLINE and PubMed databases and
bibliography reviews to identify case-control studies of OCs and
premenopausal breast cancer published in or after 1980. Search
terms used included breast neoplasms, oral contraceptives, con-
traceptive agents, and case-control studies. Studies reported in
all languages were included. Thirty-four studies were identified
that met inclusion criteria. Two reviewers extracted data from
original research articles or additional data provided by study
authors. We used the DerSimonian-Laird method to compute
pooled odds ratios (ORs) and confidence intervals (CIs) and the
Mantel-Haenszel test to assess association between OC use and
cancer.

RESULTS: Use of OCs was associated with an increased risk of
premenopausal breast cancer in general (OR, 1.19; 95% CI, 1.09-
1.29) and across various patterns of OC use. Among studies that
provided data on nulliparous and parous women separately, OC
use was associated with breast cancer risk in both parous (OR,
1.29; 95% CI, 1.20-1.40) and nulliparous (OR, 1.24; 95% CI, 0.92-
1.67) women. Longer duration of use did not substantially alter
risk in nulliparous women (OR, 1.29; 95% CI, 0.85-1.96). Among
parous women, the association was stronger when OCs were used
before first full-term pregnancy (FFTP) (OR, 1.44; 95% CI, 1.28-
1.62) than after FFTP (OR, 1.15; 95% CI, 1.06-1.26). The associa-
tion between OC use and breast cancer risk was greatest for
parous women who used OCs 4 or more years before FFTP (OR,
1.52; 95% CI, 1.26-1.82).

CONCLUSION: Use of OCs is associated with an increased risk of
premenopausal breast cancer, especially with use before FFTP in
parous women.

Mayo Clin Proc. 2006;81(10):1290-1302

CI = confidence interval; FFTP = first full-term pregnancy; OC = oral con-
traceptive; OR = odds ratio

Breast cancer is the leading cause of cancer in women
worldwide and the most common cause of cancer

death in US women aged 20 to 59 years.1 Each year in the
United States, approximately 211,000 women develop
breast cancer and more than 47,000 (20%) do so before the
age of 50 years.2 Approximately 2 in 15 American women
are expected to develop breast cancer in their lifetime, and
nearly 40,000 women die of the disease annually.2 During
the past 4 decades, breast cancer rates have risen steadily
worldwide and have risen even faster in more developed
countries, especially among younger women. For example,
from 1973 to 1999 the rate of breast cancer in the United
States increased in white women younger than 50 years by
9.8% (ie, 39.8 per 100,000 population to 43.7 per 100,000

population) and by 26.4% in African American women
younger than 50 years (ie, 34.8 per 100,000 population to
44.0 per 100,000 population).3

Although the medical research community has long rec-
ognized breast cancer risk factors such as a positive family
history of breast cancer, early menarche, late menopause,
nulliparity, and lack of breastfeeding,4-7 concordance is
lacking regarding the carcinogenic potential of female hor-
mones. The Women’s Health Initiative Clinical Trial re-
ported that prolonged exposure to ex-
ogenous estrogens and progestins in
hormone therapy increases a woman’s
risk of developing breast cancer.8 In
addition, the World Health Organiza-
tion recently classified both postmenopausal hormone
replacement and oral contraceptives (OCs) as group 1
carcinogens.9

The association between OCs and risk of subsequent
breast cancer has varied within the medical literature over
time. Only 1 of 15 studies performed before 1980 showed a
positive association.10 However, more recent studies have
noted an increase in risk among OC users, especially
among women who took them before a first full-term preg-
nancy (FFTP).10-15 The difference between older and more
recent findings may be related to the changing pattern of
OC use: women who took OCs from the late 1970s through
the 1990s were more likely to use them before FFTP and
for longer periods than women who used them in the 1960s
and early 1970s.11 Women who are exposed to carcinogens
before FFTP may have a higher risk of developing breast
cancer because the glandular tissue of the breast has not yet
undergone the further differentiation associated with preg-
nancy.16 Differentiation of the mammary gland associated
with pregnancy inhibits carcinogenic initiation16 and may
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explain the natural protection that pregnancy has been
shown to confer.17,18

We undertook a meta-analysis of case-control studies
conducted in 1980 or later to clarify the possible associa-
tion between OC use and breast cancer risk in premeno-
pausal women or women younger than 50 years. For the
analyses presented herein, we assumed that most women
younger than 50 years were premenopausal. We limited our
analyses to studies in which most women developed breast
cancer in or after 1980 to allow for an adequate latent period
between OC use and breast cancer diagnosis. We further
limited analyses to premenopausal women because most
postmenopausal women included in studies from the 1980s
and 1990s did not have extensive exposure to OCs before
FFTP; therefore, the relationships among OC use, preg-
nancy, and postmenopausal disease are difficult to assess.

METHODS

LITERATURE SEARCH, DATA SOURCES, AND STUDY SELECTION

We searched the MEDLINE and PubMed databases to
identify case-control studies of breast cancer and OC use
published in or after 1980. Search terms used included
breast neoplasms, oral contraceptives, contraceptive
agents, and case-control studies. We located additional
studies by reviewing the bibliographies of identified stud-
ies and previous meta-analyses.10-15

Only studies in which cases and controls were younger
than 50 years or premenopausal and in which most cases
developed breast cancer during or after 1980 were included
in our analyses. A total of 60 potentially eligible studies were
identified. Twenty-six studies were excluded for various
reasons: 8 studies took most of their data before 1980,19-25

2 studies (which were identified in the Oxford study11)
were never published, 1 study examined exclusively non-
contraceptive hormone use,26 1 study examined women 50
years or older,27 and 2 studies28,29 have since been combined
into a more recent study and that latter study was in-
cluded.30 One study was excluded because most women
had used OCs for 6 months or less before FFTP31; 11
studies were excluded because we were unable to obtain
data specifically on premenopausal women or women
younger than 50 years.32-42 This resulted in 34 eligible
studies.30,43-75 Four studies66,67,72,75 reported their data by 2
separate age strata. Wingo et al,72 Shapiro et al,67 and
Rosenberg et al75 reported their data by age categories of
younger than 35 years and 35 to 44 years. Rosenberg et al66

reported data by age categories of younger than 40 years
and 40 to 49 years. That is, for these studies, women were
categorized by the age at which their conditions were diag-
nosed (cases) or they were enrolled in the study (controls).
One study used either hospital- or population-based con-

trols, depending on the location; we treated these as 2
independent studies also.68 Thus, there were a total of 39
potential independent studies for analysis, which are listed
in Table 1.30,43-74  Among these 39 studies, 2 studies54,74 did
not provide any data on ever or never use in all women but
provided data for other subgroup analysis categories (ever
or never use in parous women, OC use in parous women
before and after FFTP); hence, they are included in some of
the analyses presented herein.

We attempted to contact the original authors if data on
the history of OC use before FFTP were missing. Several
authors provided these data.48,55,61,64,65,71,73,74 We did not ana-
lyze the subgroup of women who took OCs before FFTP in
studies in which most women used OCs for less than 6
months before FFTP.31,44 We avoided duplicate entry of the
data found in multiple published reports; in these cases, the
most recent or comprehensive form of the study was used.
Examples include 3 American studies,4,59,72,75-80 a Swedish
study,57,81 and an Italian study.28-30

DATA EXTRACTION

All data were independently extracted by 2 people (C.K.
and a research assistant) and entered into an Excel spread-
sheet (Microsoft Inc, Redmond, Wash). The extraction
process included descriptive information on study design
and details on exposure and outcome measures. Descrip-
tive information included author, publication year and lan-
guage, study location, recruitment period, type of design
(population or hospital based), participation rates, and type
of interview. Exposure measures included ever use of OCs,
ever use of OCs by ever parous women, ever use of OCs
before and after FFTP by parous women, use of OCs for 4
or more years before FFTP by parous women, and ever use
by nulliparous women and use of OCs for 4 or more years
by nulliparous women. All extracted data were reviewed
by a third person (F.M.), and disagreements were collec-
tively adjudicated.

STATISTICAL ANALYSES

This meta-analysis used the DerSimonian-Laird random-
effects model82 to compute the pooled odds ratios (ORs),
95% confidence intervals (CIs), and P values for the null
hypothesis of no association between OC use and cancer.
Individual ORs and their variances were computed from
each study’s published crude number of cases and controls.
Homogeneity of the ORs was assessed in the standard man-
ner, using the Q statistic (see, for example, DerSimonian and
Laird82).

For analyses that involved the subgroup of parous
women who used OCs before FFTP, most studies defined
never users as women who never used OCs. However, one
study58 defined never users as women who did not use OCs
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TABLE 1. Studies of Oral Contraceptive Use and Breast Cancer Risk in Premenopausal Women or
Women Younger Than 50 Years, 1980-2004

Participation Participation
rate among rate among

Recruitment No. of eligible cases No. of eligible Method of
Reference period Design* cases† (%) Source of controls controls controls (%) data collection

Brinton et al,43 1995 1990-1992 P 1648 <45 y 86.40 Random digit dialing 1505 78.1 In-person interview
Chie et al,44 1998 1993-1994 H     97 premen 99 Hospital patients 237 Unknown In-person interview
UK National,45 1989 1982-1985 P   755 <36 y Unknown Clinic patients 755 Unknown Home interview
Clavel et al,46 1991 1983-1987 H   358 premen 99 Hospital patients 379 98 In-person interview
Ewertz,47 1992 1983-1984 P   203 <40 y 90 General population 212 80 Questionnaire
Gomes et al,48 1995 1978-1987 H     96 <45 y Unknown Clinic patients 183 Unknown Medical record

review
Le et al,49 1985 1982-1984 H   240 <45 y Unknown General population 305 Unknown In-person interview
Lee et al,50 1987 1982-1984 H   100 <50 y Unknown Hospital patients 200 Unknown In-person interview
Lee et al,51 1992 1986-1988 H     77 <50 y 66.80 Random population 498 92.80 In-person interview
Marchbanks et al,52 2002 1994-1998 P 2229 <50 y 76.50 Random digit dialing 2355 78.60 In-person interview
Marcus et al,53 1999 1993-1996 P   273 <50 y 77 Random digit dialing 200 68 In-person interview
Marubini et al,54 1988 1982-1985 H   106 premen Unknown Hospital patients 116 Unknown In-person interview
McCredie et al,55 1998 1992-1995 P   467 <40 y 72.50 Random digit dialing 408 64.40 In-person interview
McPherson et al,56 1987 1980-1984 H   351 <45 y Unknown Hospital patients 351 Unknown In-person interview
Meirik et al,57 1986 1984-1985 P   422 <45 y 89.20 Random digit dialing 527 87.30 In-person interview
Moorman et al,58 2001 1993-1996 P   858 <50 y Unknown Random population 789 Unknown In-person interview
Newcomb et al,59 1996 1988-1991 P 1050 <45 y 80.70 Random population 1921 84.20 Telephone interview
WHO study,60 1990 1982-1984 H   301 <35 y 90 Hospital patients 4335 90 In-person interview
Olsson et al,61 1989 1979-1985 P   174 premen 100 Random population 459 92 In-person interview
Palmer et al,62 1995 1977-1992 H   219 <45 y Unknown Hospital patients 582 Unknown In-person interview
Paul et al,63 1990 1983-1985 P   191 <45 y 88 Random population 570 84 Telephone interview
Primic-Zakelj

 et al,64 1995 1988-1990 P   501 premen 94.40 Random population 470 82.50 In-person interview
Rookus et al,65 1994 1986-1989 P   671 <45 y 60 Random population 671 72 In-person interview
Rosenberg et al,66 1992 1982-1986 P     79 <40 y 75.80 Random population 159 65 In-person interview
Rosenberg et al,66 1992 1982-1986 P   177 (40-49 y) 75.80 Random population 356 65 In-person interview
Rosenberg et al,75 1996 1977-1992 H   323 (25-34 y) 95 Hospital patients 895 Unknown In-person interview
Rosenberg et al,75 1996 1977-1992 H 1104 (35-44 y) 95 Hospital patients 1572 Unknown In-person interview
Shapiro et al,67 2000 1994-1997 H     70 <35 y 98.80 Hospital patients 394 99.90 In-person interview
Shapiro et al,67 2000 1994-1997 H   189 (35-44 y) 98.80 Hospital patients 667 99.90 In-person interview
Tavani et al,30 1999 1983-1994 H   579 <40 y Unknown Hospital patients 668 Unknown In-person interview
Tessaro et al,68 2001 1995-1998 P     48 <45 y Unknown Hospital patients 152 Unknown In-person interview
Tessaro et al,68 2001 1995-1998 H     52 <45 y Unknown Hospital patients 175 Unknown In-person interview
Traina et al,69 1996 1992-1994 H   300 <46 y Unknown Hospital patients 300 Unknown In-person interview
Ursin et al,70 1999 1983-1988 P   742 <40 y 76.70 General population 742 Unknown In-person interview
Weinstein et al,71 1991 1984-1986 P   325 <50 y 75 Random population 325 Unknown Telephone interview
White et al,73 1994 1983-1990 P   747 (21-45 y) 83.20 Random digit dialing 961 78 In-person interview
Wingo et al,72 1993 1980-1982 P   524 (20-34 y) 80.40 Random digit dialing 704 83.40 In-person interview
Wingo et al,72 1993 1980-1982 P 1565 (35-44 y) 80.40 Random digit dialing 1361 83.40 In-person interview
Yuan et al,74 1988 1984-1985 P   195 <50 y 94 Random population 218 89 In-person interview

*P = population based; H = hospital based; WHO = World Health Organization.
†Number of cases below a cutoff age within a certain age range (shown in parentheses) or premen (premenopausal).

before FFTP (but may have used OCs after). Two stud-
ies43,75 defined never users as less than 6 or 12 months of
use, respectively. Analyses were conducted including and
excluding these 3 studies, with no differences in results.

RESULTS

Of the 34 studies identified for inclusion in this study, 14
were hospital based, 19 were population based, and 1 was a
combination of hospital and population controls. The stud-
ies were from several countries: Australia (1),55 Brazil
(2),48,68 Canada (1),66 China (1),74 Costa Rica (1),50 Den-

mark (1),47 England (2),45,56 France (2),46,49 Italy (3),30,54,69

New Zealand (1),63 Singapore (1),51 Slovenia (1),64 South
Africa (1),67 Sweden (2),57,61 Taiwan (1),44 the Netherlands
(1),65 and the United States (11).42,43,52,53,58,59,62,71-73,75 One
study analyzed multinational data.60

Overall, OC use was associated with an increase in
breast cancer risk (Figure 1), with a calculated pooled OR
of 1.19 (95% CI, 1.09-1.29). Of the 39 studies indicated in
Table 1, 2 studies54,74 did not include data on ever or never
use of OCs and thus were not included in the analysis of
Figure 1. Of the remaining 37 studies, 29 had ORs greater
than 1, and 8 had ORs less than 1. Nine studies reported
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Cases/controls

OC OC
Reference users nonusers OR (95% CI) P value

All 1.19 (1.09-1.29) 9.5 × 10–5

Wingo,72 1993* 117/976 328/298 1.04 (0.87-1.24) .70
Wingo,72 1993† 432/556   57/104 1.42 (1-2) .058
White,73 1994 689/879 58/82 1.11 (0.78-1.57) .63
Weinstein,71 1991 175/145 151/178 1.42 (1.04-1.94) .031
Ursin,70 1999 618/626 124/116 0.92 (0.7-1.22) .62
Traina,69 1996 103/138 197/162 0.61 (0.44-0.85) .0047
Tessaro,68 2001‡   40/139   8/13 0.47 (0.18-1.21) .19
Tessaro,68 2001§   44/146   8/29 1.09 (0.47-2.56) .99
Tavani,30 1999 221/227 358/441 1.2 (0.95-1.51) .14
Shapiro,67 2000*   91/274   98/393 1.33 (0.96-1.84) .099
Shapiro,67 2000†   36/140   34/254 1.92 (1.15-3.21) .017
Rosenberg,66 1992*   98/225   79/131 0.72 (0.5-1.04) .099
Rosenberg,66 1992†   66/118 13/41 1.76 (0.88-3.53) .15
Rosenberg,75 1996* 455/606 617/940 1.14 (0.98-1.34) .10
Rosenberg,75 1996† 184/421 134/462 1.51 (1.16-1.95) .0023
Rookus,65 1994 613/605 58/66 1.15 (0.8-1.67) .51
Primic-Zakelj,64 1995 250/249 251/221 0.88 (0.69-1.14) .37
Paul,63 1990   345/1081    43/130 0.96 (0.67-1.39) .92
Palmer,62 1995 119/222   65/275 2.27 (1.6-3.22) 5.4 × 10–6

Olsson,61 1989 143/329   31/130 1.82 (1.18-2.82) .0092
WHO study,60 1990   160/1613   141/2722 1.91 (1.51-2.42) 5.2 × 10–8

Newcomb,59 1996   862/1555 188/366 1.08 (0.89-1.31) .47
Moorman,58 2001 428/328 75/79 1.37 (0.97-1.94) .087
Meirik,57 1986 326/371   96/156 1.43 (1.06-1.92) .021
McPherson,56 1987 240/229 111/122 1.15 (0.84-1.58) .42
McCredie,55 1998 418/366 46/42 1.04 (0.67-1.62) .94
Marcus,53 1999 428/328 76/79 1.36 (0.96-1.92) .10
Marchbanks,52 2002 1264/1305 165/171 1.0 (0.8-1.26) .98
Lee,50 1987   50/302   47/302 1.06 (0.69-1.63) .86
Lee,51 1992 41/80   68/127 0.96 (0.59-1.54) .95
Le,49 1985 161/217 79/88 0.83 (0.57-1.19) .35
Gomes,48 1995 35/60   64/169 1.54 (0.93-2.56) .12
Ewertz,47 1992 165/167 38/45 1.17 (0.72-1.9) .61
Clavel,46 1991 204/204 154/175 1.14 (0.85-1.52) .43
UK National,45 1989 688/675 67/80 1.22 (0.86-1.71) .30
Chie,44 1998 13/26   84/211 1.26 (0.62-2.56) .66
Brinton,43 1995 1259/1074 389/431 1.3 (1.11-1.52) .0015

FIGURE 1. Summary estimates of risk of breast cancer in premenopausal women and women younger than 50 years associated with ever use
of oral contraceptives (OCs). Among the 39 eligible studies listed in Table 1, 37 provided data on ever or never use of OCs. Includes case-
control studies of both parous and nulliparous premenopausal women (or those <50 years) who used OCs at any time vs women with no use.
For each study, most patients developed breast cancer after 1980. *Subset of women 35 (Rosenberg,75 Wingo72) or 40 (Rosenberg66) years
and older. †Subset of women younger than 35 (Rosenberg75, Wingo72) or 40 (Rosenberg66) years. ‡Neighborhood controls. §Hospital controls.
CI = confidence interval; OR = odds ratio; WHO = World Health Organization. Only first author mentioned because of space constraints.

P<.05 (ranging from 5 × 10–8 to 0.031) for the null hypoth-
esis of no association between OC use and cancer; of these
9 studies, only 1 had an OR less than 1. For the pooled
analysis, the P value for no association between OC use
and cancer was 9.5 × 10–5. We note that the P value for
homogeneity among the studies was 2.0 × 10–6; thus, there
is clear evidence for differences among the studies. Hetero-
geneity is clearly present, but the source can neither be
traced nor inferred from the individual reports. It is likely
that it derives from both variability in the genetic pool of

individual study populations and various cultural and envi-
ronmental factors.

As shown in Figure 2, the ORs for nulliparous women
who ever used OCs (OR, 1.24; 95% CI, 0.92-1.67) was
similar to that of nulliparous women who used OCs for 4
years or more (OR, 1.29; 95% CI, 0.85-1.96). Among
parous women (Figures 3 and 4), the association between
OC use and breast cancer risk for ever use was 1.29 (95%
CI, 1.20-1.40). The risk for breast cancer with OC use
before FFTP (OR, 1.44; 95% CI, 1.28-1.62; 99% CI, 1.24-

0.25 0.5 1.0 2.0 4.0

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .



Mayo Clin Proc.     •     October 2006;81(10):1290-1302     •     www.mayoclinicproceedings.com1294

ORAL CONTRACEPTIVE USE AS A RISK FACTOR FOR PREMENOPAUSAL BREAST CANCER

0.25 0.5 1.0 2.0 4.0

0.25 0.5 1.0 2.0 4.0

OC OC P
Reference users nonusers   OR (95% CI) value

All 1.29 (0.85-1.96) .24

Ursin,70 1999 117/131 58/47 0.72 (0.46-1.14) .21
Rosenberg,75 1996*  47/62 153/175 0.87 (0.56-1.34) .60
Rosenberg,75 1996†  35/77   51/213 1.9 (1.15-3.14) .017
Paul,63 1990  16/77 11/24 0.45 (0.18-1.11) .13
Palmer,62 1995  12/11 21/62 3.22 (1.24-8.38) .028
Meirik,57 1986   23/22 15/33 2.3 (0.99-5.36) .084
McPherson,56 1987   15/11  9/10 1.52 (0.46-4.98) .70
UK National,45 1989 105/71 22/26 1.75 (0.92-3.32) .12

Cases/controls

OC OC P
Reference users nonusers OR (95% CI) value

All 1.24 (0.92-1.67) .17

Wingo,72 1993* 147/96 79/52 1.01 (0.65-1.56) .94
Wingo,72 1993†   107/161 22/52 1.57 (0.9-2.74) .14
Ursin,70 1999   216/227 58/47 0.77 (0.5-1.18) .28
Rosenberg,75 1996*     99/122 153/175 0.93 (0.66-1.31) .73
Rosenberg,75 1996†     74/173   51/213 1.79 (1.19-2.69) .0071
Paul,63 1990     26/127 11/24 0.45 (0.2-1.02) .09
Palmer,62 1995   20/23 21/62 2.57 (1.18-5.58) .028
Olsson,61 1989   18/33   2/19 5.18 (1.08-24.81) .055
Meirik,57 1986   44/40 15/33 2.42 (1.15-5.1) .031
McPherson,56 1987   26/27   9/10 1.07 (0.38-3.06) .89
Ewertz,47 1992   10/11 7/2 0.26 (0.04-1.56) .27
UK National,45 1989   138/113 22/26 1.44 (0.78-2.68) .32

FIGURE 2. Summary estimates of risk of breast cancer in nulliparous premenopausal women and women younger than 50 years associated with
ever use of oral contraceptives (OCs). *Subset of women 35 years and older. †Subset of women younger than 35 years. CI = confidence interval;
OR = odds ratio. Only first author mentioned because of space constraints.
Top, Among the 39 eligible studies listed in Table 1, 12 provided data on ever and never use of OCs in nulliparous women. Includes case-control
studies of nulliparous premenopausal women (or those <50 years) who used OCs at any time vs nulliparous women with no use. For each
study, most patients developed breast cancer after 1980.
Bottom, Among the 39 eligible studies listed in Table 1, 8 provided data on ever use of OCs for 4 or more years in nulliparous women. Includes
case-control studies of nulliparous premenopausal women (or those <50 years) who used OCs for 4 or more years vs nulliparous women with
no use. For each study, most patients developed breast cancer after 1980.

Cases/controls

1.68) was higher than if OCs were used after FFTP (OR,
1.15; 95% CI, 1.06-1.26). The association between OC use
and breast cancer risk was highest for parous women who
used OCs 4 or more years before FFTP (OR, 1.52; 95% CI,
1.26-1.82; 99% CI, 1.19-1.93).

DISCUSSION

The results of this meta-analysis suggest that use of OCs is
associated with an increase in breast cancer risk among
premenopausal women or women younger than 50 years.
The greatest risk appears to be for parous women who use
OCs before FFTP.

Our results are consistent with other early meta-analyses
and pooled analyses using studies conducted primarily in
the 1970s and 1980s. Thomas12 noted an increase in risk of
40% (OR, 1.4; 95% CI, 1.2-1.7) in premenopausal and
postmenopausal women who used OCs before FFTP. Stud-
ies that focused on women who experienced high exposure
to prolonged OC use at a young age (premenopausal
women or women younger than 50 years) also showed
elevated risks. Rushton and Jones15 noted that women
younger than 45 years who used OCs were not at an in-
creased risk of breast cancer when analyzing studies con-
ducted before 1982 (OR, 0.90; 95% CI, 0.77-1.05). How-
ever, when analyzing studies conducted after 1982, a small
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0.25 0.5 1.0 2.0 4.0

0.25 0.5 1.0 2.0 4.0

OC OC
Reference users nonusers OR (95% CI) P value

All 1.29 (1.2-1.4) 8.4 × 10–11

Wingo,72 1993* 949/858 249/246 1.09 (0.9-1.33) .41
Wingo,72 1993† 317/383 33/52 1.3 (0.82-2.07) .31
Ursin,70 1999 402/399 66/69 1.05 (0.73-1.52) .85
Tavani,30 1999 176/163 273/285 1.13 (0.86-1.48) .42
Rosenberg,75 1996* 389/460 464/765 1.39 (1.17-1.66) .00029
Rosenberg,75 1996† 132/265   83/249 1.49 (1.08-2.07) .019
Palmer,62 1995  99/199  79/298 1.88 (1.33-2.65) .00046
Meirik,57 1986 282/331   81/123 1.29 (0.94-1.79) .14
Marubini,54 1988 66/72 26/33 1.16 (0.63-2.15) .74
Gomes,48 1995 35/60   64/169 1.54 (0.93-2.56) .12
Ewertz,47 1992 154/149  31/43 1.43 (0.86-2.4) .21
Clavel,46 1991 185/175 115/136 1.25 (0.9-1.73) .20
UK National,45 1989 550/562 45/54 1.17 (0.78-1.77) .51
Brinton,43 1995 965/848 274/322 1.34 (1.11-1.61) .0025

OC OC
Reference users  nonusers   OR (95% CI) P value

All 1.15 (1.06-1.26) .0015

Yuan,74 1988 68/71 122/145 1.14 (0.76-1.72) .61
Wingo,72 1993* 631/611 249/246 1.02 (0.83-1.26) .89
Wingo,72 1993† 137/158 33/52 1.37 (0.84-2.24) .26
White,73 1994 149/193 34/46 1.04 (0.64-1.71) .96
Weinstein,71 1991 101/92 124/151 1.34 (0.92-1.93) .15
Tavani,30 1999 95/98 273/285 1.01 (0.73-1.4) .99
Rosenberg,75 1996* 219/335 464/765 1.08 (0.88-1.32) .51
Rosenberg,75 1996†   57/149   83/249 1.15 (0.77-1.7) .56
Palmer,62 1995   76/156   79/298 1.84 (1.27-2.66) .0016
Olsson,61 1989   60/179   29/111 1.28 (0.78-2.12) .40
Ewertz,47 1992 68/77 31/43 1.22 (0.7-2.16) .58
Clavel,46 1991 148/142 115/136 1.23 (0.88-1.73) .26
Chie,44 1998 10/21   73/182 1.19 (0.53-2.64) .83
Brinton,43 1995 240/246 274/322 1.15 (0.9-1.46) .29

FIGURE 3. Summary estimates of risk of breast cancer in parous premenopausal women and women younger than 50 years associated with
use of oral contraceptives (OCs). *Subset of women 35 years and older. †Subset of women younger than 35 years. CI = confidence interval;
OR = odds ratio. Only first author mentioned because of space constraints.
Top, Among the 39 eligible studies listed in Table 1, 14 provided data on ever or never use of OCs in parous women. Includes case-control
studies of parous premenopausal women (or those <50 years) who used OCs at any time vs parous women with no use. For each study, most
patients developed breast cancer after 1980.
Bottom, Among the 39 eligible studies listed in Table 1, 14 provided data on OC use after a first full-term pregnancy (FFTP) in parous women.
Includes case-control studies of parous premenopausal women (or those <50 years) who used OCs after FFTP vs parous women with no use.
For each study, most patients developed breast cancer after 1980.

Cases/controls

Cases/controls

but significant risk was noted (OR, 1.25; 95% CI, 1.15-
1.36). Delgado-Rodriguez et al14 analyzed studies from
1966 to 1990 and reported an OR of 1.60 (95% CI, 1.14-
2.24) for premenopausal women who used OCs for 96
months or more before FFTP. Romieu et al10 reported that
women younger than 46 years who used OCs for 4 or more

years before FFTP experienced a significant 72% increase
in risk (OR, 1.72; 95% CI, 1.36-2.19).

Our results vary in some ways from those of the Oxford
pooled analysis.83  First, the Oxford study concluded that
women who began OC use before the age of 20 years had
higher relative risks than women who began use after the
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0.25 0.5 1.0 2.0 4.0

0.25 0.5 1.0 2.0 4.0

OC OC P
Reference users nonusers OR (95% CI) value

All 1.44 (1.28-1.62) 8.1 × 10–10

Yuan,74 1988 5/2 122/145 2.97 (0.57-15.59) .34
Wingo,72 1993* 318/247 249/246 1.27 (1-1.62) .059
Wingo,72 1993† 180/225 33/52 1.26 (0.78-2.03) .41
White,73 1994 363/450 34/46 1.09 (0.69-1.74) .80
Weinstein,71 1991 69/52 124/151 1.62 (1.05-2.49) .038
Tavani,30 1999 59/48 273/285 1.28 (0.85-1.94) .28
Rosenberg,75 1996* 170/125 464/765 2.24 (1.73-2.9)        1.0 × 10–9

Rosenberg,75 1996†   75/116   83/249 1.94 (1.32-2.84) .0009
Rookus,65 1994 267/279 34/40 1.13 (0.69-1.83) .72
Primic-Zakelj,64 1995 33/37 288/300 0.93 (0.57-1.53) .87
Paul,63 1990 137/535 24/91 0.97 (0.6-1.58) .99
Palmer,62 1995 32/48   79/298 2.51 (1.51-4.19) .00054
Olsson,61 1989   63/117   29/111 2.06 (1.24-3.44) .0075
Moorman,58 2001 221/173 129/120 1.19 (0.86-1.63) .33
Meirik,57 1986 143/149   81/123 1.46 (1.01-2.09) .052
McPherson,56 1987 90/51 226/263 2.05 (1.4-3.02) .00033
McCredie,55 1998 239/185 102/87 1.1 (0.78-1.56) .64
Lee,51 1992 4/4   87/166 1.91 (0.47-7.82) .59
Gomes,48 1995 5/8   64/169 1.65 (0.52-5.23) .59
Ewertz,47 1992 86/72 31/43 1.66 (0.95-2.9) .10
Clavel,46 1991 37/33 115/136 1.33 (0.78-2.26) .36
UK National,45 1989 348/357 45/54 1.17 (0.77-1.78) .53
Brinton,43 1995 725/602 274/322 1.42 (1.17-1.72) .00053

OC OC P
Reference users nonusers OR (95% CI) value

All 1.52 (1.26-1.82) 1.0 × 10–5

Rosenberg,75 1996* 34/39 464/765 1.44 (0.9-2.31) .17
Rosenberg,75 1996† 23/30   83/249 2.3 (1.27-4.18) .0089
Paul,63 1990   31/143 24/91 0.82 (0.45-1.49) .62
Palmer,62 1995   5/14   79/298 1.35 (0.47-3.85) .79
Meirik,57 1986 51/48   81/123 1.61 (1-2.62) .069
McPherson,56 1987 31/12 226/263 3.01 (1.51-5.99) .002
Ewertz,47 1992 31/37 31/43 1.16 (0.6-2.26) .78
Clavel,46 1991   9/10 115/136 1.06 (0.42-2.71) .91
UK National,45 1989 129/103 45/54 1.5 (0.94-2.41) .12
Brinton,43 1995 296/224 274/322 1.55 (1.23-1.97) .00033

FIGURE 4. Summary estimates of risk of breast cancer in parous premenopausal women and women younger than 50 years associated with
use of oral contraceptives (OCs). *Subset of women 35 years and older. †Subset of women younger than 35 years. CI = confidence interval;
OR = odds ratio. Only first author mentioned because of space constraints.
Top, Among the 39 eligible studies listed in Table 1, 23 provided data on OC use before a first full-term pregnancy (FFTP) in parous women.
Includes case-control studies of parous premenopausal women (or those <50 years) who used OCs before FFTP vs parous women with no use.
For each study, most cases developed breast cancer after 1980.
Bottom, Among the 39 eligible studies listed in Table 1, 10 provided data on OC use for 4 or more years before FFTP in parous women. Includes
case-control studies of parous premenopausal women (or those <50 years) who used OCs 4 or more years before FFTP vs parous women with
no use. For each study, most cases developed breast cancer after 1980.

Cases/controls

Cases/controls

age of 20 years. This finding appears to support our results
regarding increased risk for use before FFTP in parous

women since many women who took OCs before the age of
20 years likely did so before FFTP. In addition, they noted
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that parous women who used OCs within 4 years of en-
trance into the study and used them before FFTP had a
significantly increased risk (relative risk, 1.30 for current
use and 1.36 for last use 1-4 years ago).83

The Oxford pooled analysis also concluded that women
who used OCs incurred no increased risk 10 years after last
use (ie, they found the highest risk in current or recent OC
users) and that cancer in women who used OCs was less
advanced than those diagnosed in women who never used
OCs. We note 2 distinctions in regard to these findings.
First, these results cannot be directly compared with ours
because of the different parameters of our analyses. We
focused on premenopausal risk of early OC use in case-
control studies in which cases developed breast cancer
primarily after 1980; omitting 4 of 39 studies that collected
some of their data before 1980 did not alter our findings
(data not shown). The conclusions of the Oxford analysis in
regard to the points of reference were based on OC use in
both premenopausal and postmenopausal women; two thirds
of the breast cancer patients in the Oxford analysis were
older than 45 years.84 Furthermore, they included several
case-control studies whose database included primarily
women who developed breast cancer before 1980.19-25,85

Second, we were unable to obtain data on timing of OC
use (ie, current, recent, or 10 years after last use) for the
specific subgroup of premenopausal parous women who
used OCs before FFTP. A possible explanation for the
Oxford study’s conclusion that risks were higher in current
and recent users involves the epidemiology of use. In their
analysis, current or recent users would have been more
likely to have used OCs in more recent decades than
women whose last use was more than 10 years ago.  We
noted earlier that women used OCs for longer periods
before FFTP in more recent decades (eg, 1980s and 1990s)
vs older decades (eg, 1960s and 1970s); therefore, the
increased risk of current or recent users noted in the Oxford
analysis may reflect the increased risks of longer OC use
before FFTP as we have observed.

We found that the risk in parous women who took OCs
before FFTP (OR, 1.44; 95% CI, 1.28-1.62) was higher
than in nulliparous women who took OCs (OR, 1.24; 95%
CI, 0.92-1.67). We know of no reason why this difference
exists.

We intentionally subdivided our analysis into different
subgroups (eg, parous and nulliparous). We believe this
was important because nulliparous women might experi-
ence potential risk factors (eg, infertility, use of infertility
drugs, polycystic ovarian disease) more frequently than
parous women.

Our analysis complements the existing body of litera-
ture by focusing on studies conducted since 1980 and ex-
amining the effect of OCs on premenopausal breast cancer.

The results of prior studies and of ours are consistent with
the hypothesis that OCs can be carcinogenic, especially
when used before FFTP. The nulliparous breast is com-
posed of undifferentiated structures, and it is only during a
full-term pregnancy that the breast attains its maximum
development.16 This development occurs in 2 distinct
phases, an early growth phase and a late phase of lobular
differentiation.16 The undifferentiated breast structures
found in the nulliparous breast may be more susceptible to
carcinogens than the more differentiated structures found
in the fully developed breast. For example, in Hiroshima
and Nagasaki, Japan, nulliparous women who were ex-
posed to radiation from the atomic bomb developed breast
cancer far more frequently than women who had already
borne children at the time of exposure.86 Although it is not
possible to directly establish the carcinogenic potential of
OCs in the human breast in vivo, animal studies suggest
that the hormones contained in OCs have carcinogenic
potential in rodents, dogs, and monkeys.87-92 Moreover,
OCs accelerate the rate of breast cell division in women
who take them before FFTP.93 Increased rates of cell divi-
sion are associated with increased cancer risk.94-96 In addi-
tion, there is evidence that OCs work at times by causing a
postfertilization effect (ie, at times they work after fertiliza-
tion by preventing nidation).97  If this effect is associated
with early hormonal shifts, as some data suggest,98,99 it
could be an alternative mechanism for the carcinogenic
effect of OCs, especially if used before FFTP.

A number of methodologic issues are important to con-
sider when interpreting our results alone and in comparison
with previous work. First, we chose the random-effects
method for this meta-analysis because we expected studies
to differ significantly in many factors, including length and
patterns of OC use and the available latency period, and
these factors would be expected to affect the measured
ORs. Second, because study populations differed substan-
tially in race and culture, these 2 factors might lead to
differences in bias in addition to having direct effects.
Thus, although we consider the evidence for the associa-
tion of OC use and cancer to be strong, we do not claim that
each of the studies included in our analysis should have
observed an effect. However, although it is biologically
implausible that OC use would both increase risk and pro-
tect against breast cancer in premenopausal women, differ-
ences in study designs, variability, patient characteristics,
and measurement devices could cause an individual study
to find an association that appears to contradict the collec-
tive data available; thus, we consider the study by Traina et
al69 (OR, 0.61; P=.005) to be an outlier (although we in-
cluded it in our analyses). In interpreting the results of our
meta-analysis, it is important to understand the method and
its shortcomings. The basic assumption underlying the ran-
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dom-effects model is that the studies analyzed are a random
sample from a large population of studies; the average OR
in the population of studies is µ, and its (normally distrib-
uted) error is σ.  The meta-analysis provides estimates of µ
and σ, and from these we determine the CI for µ and the P
value for no association between OC use and cancer. As
noted before, we would not expect ORs to be both less than
1 and greater than 1 unless bias played a significant role;
thus, the assumption that µ is distributed normally is a
shortcoming. We also note that the CI computed in the
random-effects model and the P value associated with it
should be interpreted with caution when assessing the asso-
ciation of OC use and cancer; the random-effects model
estimates properties of the population mean OR, but some
of the subpopulations evaluated in the studies we consid-
ered in this meta-analysis may be at much greater risk than
others.

Additional issues regarding our study design should be
noted. First, by choosing to analyze studies of premeno-
pausal women published in or after 1980, we structured this
analysis to include a large portion of women exposed to
OCs before FFTP to maximize the potential latent period
between the exposure to OCs and breast cancer out-
come.100-103 Postmenopausal women included in studies
conducted even as late as 1995 were unlikely to include
many women exposed to OCs before FFTP. Moreover,
there is precedent for the importance of an adequate latent
period between an exposure and subsequent breast cancer
development. Atomic bomb survivors experienced a radia-
tion dose–related increase in breast cancer incidence that
was first noted 15 years after exposure,86 and the link
between diethylstilbestrol use and subsequent breast cancer
risk did not become evident for more than 22 years.104

Hence, most previous analyses10,11,13,14 that analyzed data on
studies conducted before 1980 may not have included an
adequate period between exposure to OCs and subsequent
breast cancer development.

A second issue involves the relatively rapid change in
the age of first use of OCs during the past few decades.
Since the late 1970s, women have been using OCs at
younger ages and for longer periods than women of similar
reproductive age in the 1960s and early 1970s.11 Hence,
studies must closely match cases and controls by age so
that case and control distributions within age strata are
similar or any potential association may be obscured. For
example, if the controls in the youngest age category are
oversampled relative to the cases in that category, the
control group will likely contain more women who had
early and longer OC use, resulting in an underestimate of
the OR. Notably, this stacking or clustering of controls in
the younger age stratum relative to cases exists in many of
the studies that examined OCs and breast cancer risk.  Of

the 34 studies included in our meta-analysis, 18 stud-
ies30,43,45,46,48,50-52,55-57,60,62,63,69,72,73,75 provided information on
frequency of age distribution of cases and controls. Eleven
(61%)30,43,46,50,60,62,63,69,72,73,75 of the 18 studies showed a stack-
ing effect in the control group. Although individual studies
can address this potential confounder by adjusting for par-
ticipant age in their analyses or analyzing their data by
small age strata, we were unable to do so because we did
not have data on individual study participants. Moreover,
because many of the individual studies did not perform
analyses stratified by ever parous or OC use relative to
FFTP, we could only use crude (rather than adjusted) esti-
mates in our analyses. However, at least for the unstratified
analyses (which were the only analyses for which we were
able to obtain adjusted ORs), most of the crude ORs for
OC use in parous women before FFTP that we calculated
were similar to the adjusted ORs reported by the original
authors.30,43,45-47,51,55-57,61-63,66,71-73

Survivor bias, that is, the exclusion of women with more
aggressive breast cancer who may be too sick or die before
study participation, is an important consideration since OC
use early in life is associated with more aggressive dis-
ease.105-108 Among the 13 studies43-46,50,52,55,57,59,60,63,65,73 that
reported appropriate data, 9 (69%)45,50,52,55,57,59,63,65,73 had a
potential for survivor bias, with 4 studies45,50,59,73 of the 9
positive studies showing that more than 5% of patients died
or were too sick to be interviewed. If most of these women
were OC users, excluding them from the studies would
yield results that attenuate any true association. An attenu-
ated effect could also result from studies excluding
younger women, such as those in their 20s and 30s, who
would be more likely to have used OCs before FFTP.

The definition of OC use might also affect any risk
estimate. In particular, approximately 30% of women who
start using OCs for the first time stop using them within 6
months because of adverse effects or for other reasons,109,110

and many women discontinue use within 3 months.111

These women are often included in the ever users or users
before FFTP groups, although it is unclear whether this
short-term exposure is associated with an increased breast
cancer risk. Thus, including them in our analyses likely
attenuated our derived ORs.

Several issues concerning our results warrant discus-
sion. First, because we limited the included studies to those
with a case-control design, a possibility of recall bias ex-
ists, which would inflate any OC–breast cancer associa-
tion. However, this concern has been explicitly addressed
in the literature: 3 separate studies compared patients’ re-
call against prescription records, and no study found evi-
dence of a significant recall bias effect.45,65,112  The concern
over recall bias could have been avoided by using prospec-
tive studies; however, we did not include prospective stud-

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .



Mayo Clin Proc.     •     October 2006;81(10):1290-1302     •     www.mayoclinicproceedings.com 1299

ORAL CONTRACEPTIVE USE AS A RISK FACTOR FOR PREMENOPAUSAL BREAST CANCER

TABLE 2. Risk of Breast Cancer Associated With Oral Contraceptive Use (Prospective Studies)*

Year of Last year Age at entry RR (95% CI)
Reference Country entry of study (y) for ever vs never use Name

Alexander et al,113 1987 Scotland 1978-1985 1985 45-64 1.14 (0.75-1.73) None given
Beral et al,114 1999 Britain 1968-1969 1993  18-40? 1.1 (0.8-1.4) Royal College of

General Practitioner’s Study
Calle et al,115 1993 United States 1982 1988 30-80 1.02 (0.92-1.12)† American Cancer Society Study
Dumeaux et al,116 2003 Norway 1991-1997 1999 30-70 1.25 (1.07-1.46) Norwegian Woman and Cancer Study
Grabrick et al,117 2000 United States 1991-1996 1996 18-52 3.3 (1.6-6.7)‡ None given
Hankinson et al,118 1997 United States 1976-1992 1992 30-55 Between 1.01 and Nurses’ Health Study

1.12
Hiatt et al,119 1984 United States 1960-1979 1979 Postmeno- Unknown Kaiser Permanente Study

pausal
Kay et al,120 1988 England 1968-1969 1985 ~18-40 1.22 (0.93-1.60) Royal College of

General Practitioners
Kumle et al,121 2002 Norway and 1991-1992 1999 30-49 1.3 (1.1-1.5) The Norwegian-Swedish

Sweden Women’s Lifestyle
and Health Cohort Study

Miller et al,122 1992 Canada 1980-1985 1990 40-49 1.06 (0.99-1.13)† Canadian National Breast Study
Mills et al,123 1989 United States 1976 1982 ~55 1.54 (0.94-2.53) Seventh-day Adventist Study
Schuurman et al,124 1995 United States 1986 1989 55-69 1.1 (0.8-1.5) Netherlands Cohort Study
Tomasson & Tomasson,125 1996 Iceland 1965-1989 1989 25-69 0.92 (no CI given) None given
Trapido,126 1981 United States 1970 1979 25-50 0.84 (0.7-1.1) None given
Tryggvadottir et al,127 1997 Iceland 1975-1993 1993 18-43 0.9-1.3 (no CIs given) Icelandic Cancer Society Study
Van Hoften et al,128 2000 Netherlands 1982-1984 1996 41-52 1.31 (0.96-1.79) The DOM Cohort
Vessey et al,129 1989 England and 1968-1974 1987 25-39 0.69 (0.53-0.85)† Oxford Family Planning Study

Scotland

*CI = confidence interval; RR = relative risk.
†Data on RR taken from Oxford pooled analysis.83

‡RR for sisters/daughters of proband.

ies in our analyses because few prospective data exist on
timing of OC use and breast cancer in parous premeno-
pausal women. We identified 17 prospective studies113-129

(Table 2). Two studies114,115 examined the risks of OCs
solely in regard to fatal breast cancer. One studied only
women who had a positive family history of breast can-
cer.117 Two Icelandic studies125,127 had no information on
early OC use because the national cancer registry did not
collect information on age of use of OCs until the 1990s.
Only 2 prospective studies118,129 examined OC risk in
women who used them before FFTP, and only one of these
examined the risk of long-term use before FFTP in pre-
menopausal women.118 The latter study identified only 4
premenopausal women younger than 45 years who had
used OCs for 5 or more years before FFTP, a number too
small from which to draw any meaningful conclusions.
Moreover, if OC use before FFTP is associated with more
aggressive premenopausal breast cancers,105-108 premeno-
pausal women with breast cancer might not be included in
prospective studies since they were absent from the popula-
tion from which the cohort was chosen because of their
early death or excluded from the original cohort because of
study design. These factors would lead to an underestima-
tion of any true effect.

A limitation of our analyses is that we used crude ORs
instead of adjusted ORs because of the lack of available

data on adjusted ORs for exposure by parity or FFTP. Hence,
we could not adjust for potential confounders, such as age at
menarche and age at first birth. However, if certain con-
founders played a significant effect, we might expect the
ORs that we calculated based on the raw data to be signifi-
cantly different from the adjusted ORs for OC use before
FFTP reported in the original publications. This does not
appear to be the case. Most studies30,43,45-47,51,55-57,61-63,66,71-73

reported adjusted ORs similar to the crude ORs we calcu-
lated in our analyses, suggesting that it is unlikely that the
lack of adjustments for potential confounders substantially
affected our findings.

Second, we were not able to control for hormonal doses
in the OC preparations. Hormonal content of OCs has
changed throughout the years, and the results of studies in
which women were exposed predominantly to high-dose
estrogen and progestin OCs may not apply to low-dose
OCs. Although low-dose OCs have less thrombotic risk
than high-dose OCs, low-dose OCs have been associated
with greater breast cancer risk compared with high-dose
regimens.21,60,65  For example, the Oxford pooled analysis
reported a higher risk of metastatic breast cancer in
women who took low-dose triphasic OCs vs the high-
dose monophasic OCs.11 Although the reason underlying
this apparent contradiction is unknown, it could be due to
the more potent progestins used in newer OCs. Although
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the norethindrone-related progestins (eg, norethindrone,
norethynodrel, ethynodiol) were exclusively used in the
1960s and 1970s, the gonanes (eg, desogestrel, norgestrel,
norgestimate), which are far more potent than their
predecessors,130 have been used more frequently since the
late 1970s. Progesterone levels rise in the luteal phase
and have been hypothesized to be responsible for the
increasing rate of breast cell division.131 Oral contracep-
tives hyperstimulate breast cell division in the nulliparous
breast but have their greatest effect in the luteal phase,
when progestin doses within low-dose triphasic OCs are
highest.93 Synthetic progestins appear to increase breast
cancer risk. Skegg et al132 noted that women of young
reproductive age who take injectable medroxyprogester-
one acetate for 3 years or longer sustained a 190% in-
creased risk in breast cancer (relative risk, 2.9; 95% CI,
1.2-7.1). Recently, the Women’s Health Initiative reported
that women randomized to take a combined estrogen-
progestin formulation had an increased risk of breast
cancer,8 whereas women taking estrogen alone had no
increased risk.133 Hence, it is possible that the type and
dose of OC progestin component might affect breast cancer
risk.

Third, we noted earlier that we were not able to obtain
specific data regarding timing since last use for premeno-
pausal parous women who used OCs before FFTP. How-
ever, we believe it is reasonable to assume that most pre-
menopausal patients who took OCs before FFTP took them
at least 10 years ago since the average woman in the United
States continues to take OCs for approximately 5 years.134

In the future, the definition of timing of last OC use may
become clouded as more perimenopausal women use
newer low-dose OC regimens for noncontraceptive pur-
poses.  Another consideration is that we included all studies
in the literature without applying any quality assessment
criteria. This may explain some of the heterogeneity we
observed in our analyses and might bias our findings to-
ward the null. Although we noted heterogeneity in studies
limited to nulliparous women, we were unable to identify
the cause of the heterogeneity.  Publication bias might also
affect our results, although the smallest study included in
our analysis had only 200 patients, and construction of a
funnel plot showed no evidence of publication bias (data
not shown).

CONCLUSION

Consistent with the recent International Agency for Re-
search on Cancer classification of OCs as group 1 carcino-
gens, this meta-analysis suggests that OCs are associated
with an increase in premenopausal breast cancer risk, espe-
cially among women who use OCs before FFTP.

We thank Dr Joseph Stanford for his assistance with drafting the
manuscript and Chandra Marriott, MPH, and Claudia Leiras,
MS, for their assistance with data abstraction and review.

REFERENCES
1. Jemal A, Murray T, Ward E, et al. Cancer statistics, 2005 [published

correction appears in CA Cancer J Clin. 2005;55:259]. CA Cancer J Clin.
2005;55:10-30.

2. Breast cancer facts and figures 2003-2004. Atlanta (GA): American
Cancer Society; c2003. Available at: http://www.cancer.org/downloads/STT
/CAFF2003BrFPWSecured.pdf. Accessed September 5, 2006.

3. Ries LAG, Eisner MP, Kosary CL, et al, eds. SEER Cancer Statistics
Review, 1973-1999. Bethesda (MD): National Cancer Institute; 2002. Avail-
able at: http://seer.cancer.gov/csr/1973_1999/. Accessed September 5, 2006.

4. Newcomb PA, Storer BE, Longnecker MP, et al. Lactation and a
reduced risk of premenopausal breast cancer. N Engl J Med. 1994;330:81-
87.

5. McTiernan A, Thomas DB. Evidence for a protective effect of lactation
on risk of breast cancer in young women: results from a case-control study. Am
J Epidemiol. 1986;124:353-358.

6. Lowe CR, MacMahon B. Breast cancer and reproductive history of
women in South Wales. Lancet. 1970;1:153-156.

7. Mirra AP, Cole P, MacMahon B. Breast cancer in an area of high parity:
Sao Paulo, Brazil. Cancer Res. 1971;31:77-83.

8. Chlebowski RT, Hendrix SL, Langer RD, et al, WHI Investigators.
Influence of estrogen plus progestin on breast cancer and mammography in
healthy postmenopausal women: the Women’s Health Initiative Randomized
Trial. JAMA. 2003;289:3243-3253.

9. World Health Organization International Agency for Research on Can-
cer. IARC monographs programme finds combined estrogen-progestogen con-
traceptives and menopausal therapy are carcinogenic to humans [press release
167]. July 29, 2005. Available at: www.iarc.fr/ENG/Press_Releases/pr167a
.html. Accessed September 1, 2006.

10. Romieu I, Berlin JA, Colditz G. Oral contraceptives and breast cancer:
review and meta-analysis. Cancer. 1990;66:2253-2263.

11. Collaborative Group on Hormonal Factors in Breast Cancer. Breast can-
cer and hormonal contraceptives: further results. Contraception. 1996;54(suppl):
1S-106S.

12. Thomas DB. Oral contraceptives and breast cancer: review of the
epidemiologic literature. Contraception. 1991;43:597-642.

13. Hawley W, Nuovo J, DeNeef CP, Carter P. Do oral contraceptive agents
affect the risk of breast cancer? A meta-analysis of the case-control reports. J
Am Board Fam Pract. 1993;6:123-135.

14. Delgado-Rodriguez M, Sillero-Arenas M, Rodriguez-Contreras R,
Lopez Gigosos R, Galvez Vargas R. Oral contraceptives and breast cancer: a
meta-analysis. Rev Epidemiol Sante Publique. 1991;39:165-181.

15. Rushton L, Jones DR. Oral contraceptive use and breast cancer risk: a
meta-analysis of variations with age at diagnosis, parity and total duration of
oral contraceptive use. Br J Obstet Gynaecol. 1992;99:239-246.

16. Russo J, Hu YF, Silva ID, Russo IH. Cancer risk related to mammary
gland structure and development. Microsc Res Tech. 2001;52:204-223.

17. Kelsey JL. A review of the epidemiology of human breast cancer.
Epidemiol Rev. 1979;1:74-109.

18. Helmrich SP, Shapiro S, Rosenberg L, et al. Risk factors for breast
cancer. Am J Epidemiol. 1983;117:35-45.

19. Ross RK, Paganini-Hill A, Gerkins VR, et al. A case-control study of
menopausal estrogen therapy and breast cancer. JAMA. 1980;243:1635-1639.

20. Stanford JL, Brinton LA, Hoover RN. Oral contraceptives and breast
cancer: results from an expanded case-control study. Br J Cancer. 1989;60:375-
381.

21. Ursin G, Aragaki CC, Paganini-Hill A, Siemiatycki J, Thompson WD,
Haile RW. Oral contraceptives and premenopausal bilateral breast cancer: a
case-control study. Epidemiology. 1992;3:414-419.

22. Pike MC, Henderson BE, Krailo MD, Duke A, Roy S. Breast cancer in
young women and use of oral contraceptives: possible modifying effect of
formulation and age at use. Lancet. 1983;2:926-930.

23. Morabia A, Szklo M, Stewart W, Schuman L, Thomas DB. Consistent
lack of association between breast cancer and oral contraceptives using either
hospital or neighborhood controls. Prev Med. 1993;22:178-186.

24. Vessey M, Baron J, Doll R, McPherson K, Yeates D. Oral contracep-
tives and breast cancer: final report of an epidemiological study. Br J Cancer.
1983;47:455-462.

25. Schildkraut JM, Hulka BS, Wilkinson WE. Oral contraceptives and
breast cancer: a case-control study with hospital and community controls.
Obstet Gynecol. 1990;76:395-402.

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .



Mayo Clin Proc.     •     October 2006;81(10):1290-1302     •     www.mayoclinicproceedings.com 1301

ORAL CONTRACEPTIVE USE AS A RISK FACTOR FOR PREMENOPAUSAL BREAST CANCER

26. Yang CP, Daling JR, Band PR, Gallagher RP, White E, Weiss NS.
Noncontraceptive hormone use and risk of breast cancer. Cancer Causes
Control. 1992;3:475-479.

27. Rossing MA, Stanford JL, Weiss NS, Habel LA. Oral contraceptive use
and risk of breast cancer in middle-aged women. Am J Epidemiol. 1996;144:161-
164.

28. Tavani A, Negri E, Franceschi S, Parazzini F, La Vecchia C. Oral
contraceptives and breast cancer in northern Italy: final report from a case-
control study. Br J Cancer. 1993;68:568-571.

29. La Vecchia C, Negri E, Franceschi S, et al. Oral contraceptives and
breast cancer: a cooperative Italian study. Int J Cancer. 1995;60:163-167.

30. Tavani A, Gallus S, La Vecchia C, et al. Risk factors for breast cancer in
women under 40 years. Eur J Cancer. 1999;35:1361-1367.

31. Sanderson M, Shu XO, Jin F, et al. Abortion history and breast cancer
risk: results from the Shanghai Breast Cancer Study. Int J Cancer. 2001;92:899-
905.

32. Hislop TG, Coldman AJ, Elwood JM, Brauer G, Kan L. Childhood and
recent eating patterns and risk of breast cancer. Cancer Detect Prev. 1986;9:47-
58.

33. Rohan TE, McMichael AJ. Oral contraceptive agents and breast cancer:
a population-based case-control study. Med J Aust. 1988;149:520-526.

34. Segala C, Gerber M, Richardson S. The pattern of risk factors for breast
cancer in a southern France population: interest for a stratified analysis by age
at diagnosis. Br J Cancer. 1991;64:919-925.

35. Siskind V, Schofield F, Rice D, Bain C. Breast cancer and breastfeeding:
results from an Australian case-control study. Am J Epidemiol. 1989;130:229-236.

36. Bustan MN, Coker AL, Addy CL, Macera CA, Greene F, Sampoerno D.
Oral contraceptive use and breast cancer in Indonesia. Contraception. 1993;47:
241-249.

37.  Ngelangel C, Lacaya LB, Cordero C, Laudico AV. Risk factors for
breast cancer among Filipino women. Philipp J Intern Med. 1994;32:231-236.

38. Ravnihar B, Primic Zakelj M, Kosmelj K, Stare J. A case-control study
of breast cancer in relation to oral contraceptive use in Slovenia. Neoplasma.
1988;35:109-121.

39. Talamini R, La Vecchia C, Franceschi S, et al. Reproductive and
hormonal factors and breast cancer in a Northern Italian population. Int J
Epidemiol. 1985;14:70-74.

40. Wang QS, Ross RK, Yu MC, Ning JP, Henderson BE, Kimm HT. A
case-control study of breast cancer in Tianjin, China. Cancer Epidemiol Bio-
markers Prev. 1992;1:435-439.

41. Ellery C, MacLennan R, Berry G, Shearman RP. A case-control study
of breast cancer in relation to the use of steroid contraceptive agents. Med J
Aust. 1986;144:173-176.

42. Ursin G, Ross RK, Sullivan-Halley J, Hanisch R, Henderson B,
Bernstein L. Use of oral contraceptives and risk of breast cancer in young
women. Breast Cancer Res Treat. 1998;50:175-184.

43. Brinton LA, Daling JR, Liff JM, et al. Oral contraceptives and breast
cancer risk among younger women. J Natl Cancer Inst. 1995;87:827-835.

44. Chie WC, Li CY, Huang CS, Chang KJ, Yen ML, Lin RS. Oral contra-
ceptives and breast cancer risk in Taiwan, a country of low incidence of breast
cancer and low use of oral contraceptives. Int J Cancer. 1998;77:219-223.

45. UK National Case-Control Study Group. Oral contraceptive use and
breast cancer risk in young women. Lancet. 1989;1:973-982.

46. Clavel F, Andrieu N, Gairard B, et al. Oral contraceptives and breast
cancer: a French case-control study. Int J Epidemiol. 1991;20:32-38.

47. Ewertz M. Oral contraceptives and breast cancer risk in Denmark. Eur J
Cancer. 1992;28A:1176-1181.

48. Gomes AL, Guimaraes MD, Gomes CC, Chaves IG, Gobbi H,
Camargos AF. A case-control study of risk factors for breast cancer in Brazil,
1978-1987. Int J Epidemiol. 1995;24:292-299.

49. Le MG, Bachelot A, Doyen F, Kramar A. A study on the association
between the use of oral contraception and cancer of the breast or cervix:
preliminary findings of a French study [in French]. Contracept Fertil Sex
(Paris). 1985;13:553-558.

50. Lee NC, Rosero-Bixby L, Oberle MW, Grimaldo C, Whatley AS,
Rovira EZ. A case-control study of breast cancer and hormonal contraception
in Costa Rica. J Natl Cancer Inst. 1987;79:1247-1254.

51. Lee HP, Gourley L, Duffy SW, Esteve J, Lee J, Day NE. Risk factors for
breast cancer by age and menopausal status: a case-control study in Singapore.
Cancer Causes Control. 1992;3:313-322.

52. Marchbanks PA, McDonald JA, Wilson HG, et al. Oral contraceptives
and the risk of breast cancer. N Engl J Med. 2002;346:2025-2032.

53. Marcus PM, Baird DD, Millikan RC, Moorman PG, Qaqish B, Newman
B. Adolescent reproductive events and subsequent breast cancer risk. Am J
Public Health. 1999;89:1244-1247.

54. Marubini E, Decarli A, Costa A, et al. The relationship of dietary intake
and serum levels of retinol and beta-carotene with breast cancer: results of a
case-control study. Cancer. 1988;61:173-180.

55. McCredie MR, Dite GS, Giles GG, Hopper JL. Breast cancer in Austra-
lian women under the age of 40. Cancer Causes Control. 1998;9:189-198.

56. McPherson K, Vessey MP, Neil A, Doll R, Jones L, Roberts M. Early
oral contraceptive use and breast cancer: results of another case-control study.
Br J Cancer. 1987;56:653-660.

57. Meirik O, Lund E, Adami HO, Bergstrom R, Christoffersen T, Bergsjo
P. Oral contraceptive use and breast cancer in young women: a joint national
case-control study in Sweden and Norway. Lancet. 1986;2:650-654.

58. Moorman PG, Millikan RC, Newman B. Oral contraceptives and breast
cancer among African-American women and white women. J Natl Med Assoc.
2001;93:329-334.

59. Newcomb PA, Longnecker MP, Storer BE, et al. Recent oral contracep-
tive use and risk of breast cancer (United States). Cancer Causes Control. 1996;
7:525-532.

60. WHO Collaborative Study of Neoplasia and Steroid Contraceptives.
Breast cancer and combined oral contraceptives: results from a multinational
study. Br J Cancer. 1990;61:110-119.

61. Olsson H, Moller TR, Ranstam J. Early oral contraceptive use and
breast cancer among premenopausal women: final report from a study in
southern Sweden. J Natl Cancer Inst. 1989;81:1000-1004.

62. Palmer JR, Rosenberg L, Rao RS, et al. Oral contraceptive use and
breast cancer risk among African-American women. Cancer Causes Control.
1995;6:321-331.

63. Paul C, Skegg DC, Spears GF. Oral contraceptives and risk of breast
cancer. Int J Cancer. 1990;46:366-373.

64. Primic-Zakelj M, Evstifeeva T, Ravnihar B, Boyle P. Breast-cancer risk
and oral contraceptive use in Slovenian women aged 25 to 54. Int J Cancer.
1995;62:414-420.

65. Rookus MA, van Leeuwen FE, Netherlands Oral Contraceptives and
Breast Cancer Study Group. Oral contraceptives and risk of breast cancer in
women aged 20-54 years. Lancet. 1994;344:844-851.

66. Rosenberg L, Palmer JR, Clarke EA, Shapiro S. A case-control study of
the risk of breast cancer in relation to oral contraceptive use. Am J Epidemiol.
1992;136:1437-1444.

67. Shapiro S, Rosenberg L, Hoffman M, et al. Risk of breast cancer in
relation to the use of injectable progestogen contraceptives and combined
estrogen/progestogen contraceptives [published correction appears in Am J
Epidemiol. 2000;151:1134]. Am J Epidemiol. 2000;151:396-403.

68. Tessaro S, Beria JU, Tomasi E, Barros AJ. Oral contraceptive and breast
cancer: a case-control study [in Portuguese]. Rev Saude Publica. 2001;35:32-
38.

69. Traina A, Cusimano R, Liquori M, et al. Oral contraceptive use and
breast cancer risk in areas with different incidence: a case-control study among
young women. Ann N Y Acad Sci. 1996;784:564-569.

70. Ursin G, Wu AH, Hoover RN, et al. Breast cancer and oral contracep-
tive use in Asian-American women. Am J Epidemiol. 1999;150:561-567.

71. Weinstein AL, Mahoney MC, Nasca PC, Leske MC, Varma AO. Breast
cancer risk and oral contraceptive use: results from a large case-control study.
Epidemiology. 1991;2:353-358.

72. Wingo PA, Lee NC, Ory HW, Beral V, Peterson HB, Rhodes P. Age-
specific differences in the relationship between oral contraceptive use and
breast cancer. Cancer. 1993;71(suppl):1506-1517.

73. White E, Malone KE, Weiss NS, Daling JR. Breast cancer among young
U.S. women in relation to oral contraceptive use. J Natl Cancer Inst. 1994;
86:505-514.

74. Yuan JM, Yu MC, Ross RK, Gao YT, Henderson BE. Risk factors for
breast cancer in Chinese women in Shanghai. Cancer Res. 1988;48:1949-1953.

75. Rosenberg L, Palmer JR, Rao RS, et al. Case-control study of oral
contraceptive use and risk of breast cancer. Am J Epidemiol. 1996;143:25-37.

76. The Centers for Disease Control Cancer and Steroid Hormone Study.
Long-term oral contraceptive use and the risk of breast cancer. JAMA.
1983;249:1591-1595.

77. The Cancer and Steroid Hormone Study of the Centers for Disease
Control and the National Institute of Child Health and Human Development.
Oral-contraceptive use and the risk of breast cancer. N Engl J Med.
1986;315:405-411.

78. Stadel BV, Lai SH, Schlesselman JJ, Murray P. Oral contraceptives and
premenopausal breast cancer in nulliparous women. Contraception. 1988;38:
287-299.

79. Mayberry RM. Age-specific patterns of association between breast
cancer and risk factors in black women, ages 20 to 39 and 40 to 54. Ann
Epidemiol. 1994;4:205-213.

80. Miller DR, Rosenberg L, Kaufman DW, Stolley P, Warshauer ME,
Shapiro S. Breast cancer before age 45 and oral contraceptive use: new find-
ings. Am J Epidemiol. 1989;129:269-280.

81. Lund E, Meirik O, Adami HO, Bergstrom R, Christoffersen T, Bergsjo P.
Oral contraceptive use and premenopausal breast cancer in Sweden and Norway:
possible effects of different pattern of use. Int J Epidemiol. 1989;18:527-532.

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .



Mayo Clin Proc.     •     October 2006;81(10):1290-1302     •     www.mayoclinicproceedings.com1302

ORAL CONTRACEPTIVE USE AS A RISK FACTOR FOR PREMENOPAUSAL BREAST CANCER

82. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin
Trials. 1986;7:177-188.

83. Collaborative Group on Hormonal Factors in Breast Cancer. Breast
cancer and hormonal contraceptives: collaborative reanalysis of individual
data on 53 297 women with breast cancer and 100 239 women without breast
cancer from 54 epidemiological studies. Lancet. 1996;347:1713-1727.

84. Althuis MD, Brogan DR, Coates RJ, et al. Hormonal content and
potency of oral contraceptives and breast cancer risk among young women. Br
J Cancer. 2003;88:50-57.

85. Nomura AM, Kolonel LN, Hirohata T, Lee J. The association of re-
placement estrogens with breast cancer. Int J Cancer. 1986;37:49-53.

86. McGregor H, Land CE, Choi K, et al. Breast cancer incidence among
atomic bomb survivors, Hiroshima and Nagasaki, 1950-69. J Natl Cancer Inst.
1977;59:799-811.

87. Kirschstein RL, Rabson AS, Rusten GW. Infiltrating duct carcinoma of
the mammary gland of a rhesus monkey after administration of an oral contra-
ceptive: a preliminary report. J Natl Cancer Inst. 1972;48:551-556.

88. Geil RG, Lamar JK. FDA studies of estrogen, progestogens, and estro-
gen/progestogen combinations in the dog and monkey. J Toxicol Environ
Health. 1977;3:179-193.

89. Shubik P. Oral contraceptives and breast cancer: laboratory evidence.
IARC Sci Publ. 1985;(65):33-35.

90. Lanari C, Molinolo AA, Pasqualini CD. Induction of mammary adeno-
carcinomas by medroxyprogesterone acetate in BALB/c female mice. Cancer
Lett. 1986;33:215-223.

91. Welsch CW, Adams C, Lambrecht LK, Hassett CC, Brooks CL. 17beta-
oestradiol and Enovid mammary tumorigenesis in C3H/HeJ female mice:
counteraction by concurrent 2-bromo-alpha-ergocryptine. Br J Cancer.
1977;35:322-328.

92. Kahn RH, Baker BL. Effect of long-term treatment with norethynodrel
on A-J and C3H-HeJ mice. Endocrinology. 1969;84:661-668.

93. Anderson TJ, Battersby S, King RJ, McPherson K, Going JJ. Oral
contraceptive use influences resting breast proliferation. Hum Pathol.
1989;20:1139-1144.

94. Preston-Martin S, Pike MC, Ross RK, Jones PA, Henderson BE. In-
creased cell division as a cause of human cancer. Cancer Res. 1990;50:7415-
7421.

95. Ames BN, Gold LS. Too many rodent carcinogens: mitogenesis in-
creases mutagenesis. Science. 1990;249:970-971.

96. Cohen SM, Ellwein LB. Cell proliferation in carcinogenesis. Science.
1990;249:1007-1011.

97. Larimore WL, Stanford JB. Postfertilization effects of oral contraceptives
and their relationship to informed consent. Arch Fam Med. 2000;9:126-133.

98. Norman RJ, McLoughlin JW, Borthwick GM, et al. Inhibin and relaxin
concentrations in early singleton, multiple, and failing pregnancy: relationship
to gonadotropin and steroid profiles. Fertil Steril. 1993;59:130-137.

99. Stewart DR, Overstreet JW, Nakajima ST, Lasley BL. Enhanced ovar-
ian steroid secretion before implantation in early human pregnancy. J Clin
Endocrinol Metab. 1993;76:1470-1476.
100. Another look at the pill and breast cancer. Lancet. 1985;2:985-987.
101. Hulka BS. Oral contraceptives: the good news. JAMA. 1983;249:1624-

1625.
102. Olsson H, Borg A, Ferno M, Moller TR, Ranstam J. Early oral contra-

ceptive use and premenopausal breast cancer: a review of studies performed in
southern Sweden. Cancer Detect Prev. 1991;15:265-271.
103. Malone KE, Daling JR, Weiss NS. Oral contraceptives in relation to

breast cancer. Epidemiol Rev. 1993;15:80-97.
104. Colton T, Greenberg ER, Noller K, et al. Breast cancer in mothers

prescribed diethylstilbestrol in pregnancy: further follow-up. JAMA.
1993;269:2096-2100.
105. Olsson H, Ranstam J, Baldetorp B, et al. Proliferation and DNA ploidy

in malignant breast tumors in relation to early oral contraceptive use and early
abortions. Cancer. 1991;67:1285-1290.
106. Olsson H, Borg A, Ferno M, Ranstam J, Sigurdsson H. Her-2/neu and

INT2 proto-oncogene amplification in malignant breast tumors in relation to
reproductive factors and exposure to exogenous hormones. J Natl Cancer Inst.
1991;83:1483-1487.
107. Ranstam J, Olsson H, Garne JP, Aspegren K, Janzon L. Survival in

breast cancer and age at start of oral contraceptive usage. Anticancer Res. 1991;
11:2043-2046.
108. Gammon MD, Hibshoosh H, Terry MB, et al. Oral contraceptive use

and other risk factors in relation to HER-2/neu overexpression in breast can-
cer among young women. Cancer Epidemiol Biomarkers Prev. 1999;8:413-
419.

109. Rosenberg MJ, Waugh MS. Oral contraceptive discontinuation: a pro-
spective evaluation of frequency and reasons. Am J Obstet Gynecol. 1998;179:
577-582.
110. Potter LS. Oral contraceptive compliance and its role in the effective-

ness of the method. In: Cramer JA, Spilker B, eds. Patient Compliance In
Medical Practice and Clinical Trials. New York: Raven Press; 1991: 195-207.
111. Balassone ML. Risk of contraceptive discontinuation among adoles-

cents. J Adolesc Health Care. 1989;10:527-533.
112. Nischan P, Ebeling K, Thomas DB, Hirsch U. Comparison of recalled

and validated oral contraceptive histories. Am J Epidemiol. 1993;138:697-703.
113. Alexander FE, Roberts MM, Huggins A. Risk factors for breast cancer

with applications to selection for the prevalence screen. J Epidemiol Commu-
nity Health. 1987;41:101-106.
114. Beral V, Hermon C, Kay C, Hannaford P, Darby S, Reeves G. Mortality

associated with oral contraceptive use: 25 year follow up of cohort of 46 000
women from Royal College of General Practitioners’ oral contraception study.
BMJ. 1999;318:96-100.

115. Calle EE, Martin LM, Thun MJ, Miracle HL, Heath CW Jr. Family
history, age, and risk of fatal breast cancer. Am J Epidemiol. 1993;138:675-681.
116. Dumeaux V, Alsaker E, Lund E. Breast cancer and specific types of oral

contraceptives: a large Norwegian cohort study. Int J Cancer. 2003;105:844-
850.
117. Grabrick DM, Hartmann LC, Cerhan JR, et al. Risk of breast cancer

with oral contraceptive use in women with a family history of breast cancer.
JAMA. 2000;284:1791-1798.
118. Hankinson SE, Colditz GA, Manson JE, et al. A prospective study of

oral contraceptive use and risk of breast cancer (Nurses’ Health Study, United
States). Cancer Causes Control. 1997;8:65-72.
119. Hiatt RA, Bawol R, Friedman GD, Hoover R. Exogenous estrogen and

breast cancer after bilateral oophorectomy. Cancer. 1984;54:139-144.
120. Kay CR, Hannaford PC. Breast cancer and the pill: a further report from

the Royal College of General Practitioners’ oral contraception study. Br J
Cancer. 1988;58:675-680.
121. Kumle M, Weiderpass E, Braaten T, Persson I, Adami HO, Lund E. Use

of oral contraceptives and breast cancer risk: the Norwegian-Swedish
Women’s Lifestyle and Health Cohort Study. Cancer Epidemiol Biomarkers
Prev. 2002;11:1375-1381.

122. Miller AB, Baines CJ, To T, Wall C. Canadian National Breast Screening
Study: 1. Breast cancer detection and death rates among women aged 40 to 49
years [published correction appears in CMAJ. 1993;148:718]. CMAJ. 1992;147:
1459-1476.
123. Mills PK, Beeson WL, Phillips RL, Fraser GE. Prospective study of

exogenous hormone use and breast cancer in Seventh-day Adventists. Cancer.
1989;64:591-597.
124. Schuurman AG, van den Brandt PA, Goldbohm RA. Exogenous hor-

mone use and the risk of postmenopausal breast cancer: results from The
Netherlands Cohort Study. Cancer Causes Control. 1995;6:416-424.
125. Tomasson H, Tomasson K. Oral contraceptives and risk of breast can-

cer: a historical prospective case-control study. Acta Obstet Gynecol Scand.
1996;75:157-161.
126. Trapido EJ. A prospective cohort study of oral contraceptives and breast

cancer. J Natl Cancer Inst. 1981;67:1011-1015.
127. Tryggvadottir L, Tulinius H, Gudmundsdottir GB. Oral contraceptive

use at a young age and the risk of breast cancer: an Icelandic, population-based
cohort study of the effect of birth year. Br J Cancer. 1997;75:139-143.
128. Van Hoften C, Burger H, Peeters PH, Grobbee DE, Van Noord PA,

Leufkens HG. Long-term oral contraceptive use increases breast cancer risk in
women over 55 years of age: the DOM cohort. Int J Cancer. 2000;87:591-594.
129. Vessey MP, McPherson K, Villard-Mackintosh L, Yeates D. Oral con-

traceptives and breast cancer: latest findings in a large cohort study. Br J
Cancer. 1989;59:613-617.
130. Dickey RP, Stone SC. Progestational potency of oral contraceptives.

Obstet Gynecol. 1976;47:106-112.
131. Staffa JA, Newschaffer CJ, Jones JK, Miller V. Progestins and breast

cancer: an epidemiologic review. Fertil Steril. 1992;57:473-491.
132. Skegg DC, Noonan EA, Paul C, Spears GF, Meirik O, Thomas DB. Depot

medroxyprogesterone acetate and breast cancer: a pooled analysis of the World
Health Organization and New Zealand studies. JAMA. 1995;273:799-804.
133. Anderson GL, Limacher M, Assaf AR, et al, Women’s Health Initiative

Steering Committee. Effects of conjugated equine estrogen in postmenopausal
women with hysterectomy: the Women’s Health Initiative randomized con-
trolled trial. JAMA. 2004;291:1701-1712.
134. Tyrer L. Introduction of the pill and its impact. Contraception. 1999;

59(suppl):11S-16S.

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings .


