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BSTRACT

 

Background

 

It is uncertain whether the use of an
oral contraceptive increases the risk of breast cancer
later in life, when the incidence of breast cancer is
increased. We conducted a population-based, case–
control study to determine the risk of breast cancer
among former and current users of oral contracep-
tives.

 

Methods

 

We interviewed women who were 35 to
64 years old. A total of 4575 women with breast cancer
and 4682 controls were interviewed. Conditional lo-
gistic regression was used to calculate odds ratios as
estimates of the relative risk (incidence-density ratios)
of breast cancer.

 

Results

 

The relative risk was 1.0 (95 percent confi-
dence interval, 0.8 to 1.3) for women who were cur-
rently using oral contraceptives and 0.9 (95 percent
confidence interval, 0.8 to 1.0) for those who had pre-
viously used them. The relative risk did not increase
consistently with longer periods of use or with higher
doses of estrogen. The results were similar among
white and black women. Use of oral contraceptives
by women with a family history of breast cancer was
not associated with an increased risk of breast can-
cer, nor was the initiation of oral-contraceptive use at
a young age.

 

Conclusions

 

Among women from 35 to 64 years of
age, current or former oral-contraceptive use was not
associated with a significantly increased risk of
breast cancer. (N Engl J Med 2002;346:2025-32.)

 

Copyright © 2002 Massachusetts Medical Society.
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HE best data available suggest that women
who currently use oral contraceptives or who
have used them in the previous 10 years have
a slightly increased risk of breast cancer,

whereas women who have used oral contraceptives less
recently do not have an increased risk.

 

1,2

 

 However,
these data were pooled from 54 epidemiologic studies
conducted over the past 25 years; new data are need-

T

 

ed, now that larger numbers of women who took oral
contraceptives early in their reproductive years are
reaching the age at which the risk of breast cancer is
highest. We conducted the National Institute of Child
Health and Human Development Women’s Contra-
ceptive and Reproductive Experiences (Women’s
CARE) Study to examine the use of oral contracep-
tives as a risk factor for breast cancer in women who
were 35 to 64 years old and in subgroups of women
defined according to race, age, presence or absence of
a family history of breast cancer, and other factors.

 

METHODS

 

Study Design

 

The design of the study is described in detail elsewhere.
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 Brief-
ly, we conducted a population-based, case–control study with en-
rollment at centers in Atlanta, Detroit, Philadelphia, Los Angeles,
and Seattle. The Centers for Disease Control and Prevention was
the data-coordinating center. Protocols were approved by the insti-
tutional review boards at the participating centers. All the women
in the study gave written informed consent.

 

Case Subjects

 

Women who were 35 to 64 years old, resided in the study loca-
tions, and had invasive breast cancer initially diagnosed between
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1994 and 1998 were identified in Philadelphia by field-center staff
and at other sites through local Surveillance, Epidemiology, and
End Results Program cancer registries. Women from this popula-
tion were selected with the use of selection probabilities that were
specific for the study site, nominal self-reported identification as
white or black, age, and month of diagnosis. Younger women and
black women were oversampled to approximate a uniform distribu-
tion across age groups and groups of white and black women. Of
5982 eligible women selected, 4575 (76 percent) were interviewed.

 

Controls

 

We identified controls (women without a diagnosis of invasive or
in situ breast cancer) in the same geographic locations as the case
subjects, using random-digit dialing to contact residential house-
holds by telephone. Approximately 82 percent of the households
called were screened successfully. Throughout the study, controls
were sampled randomly from the group of eligible women identi-
fied during telephone screening at rates designed to match the fre-
quency of interviews with controls to the frequency of interviews
with case subjects within strata defined according to the study site,
race, and age. Of 5956 eligible women selected as controls, 4682
(79 percent) were interviewed.

 

Interviews

 

Study participants were interviewed in person with the use of a
standardized questionnaire that incorporated the reference date (for
case subjects, the date of the initial, histologically confirmed diag-
nosis of breast cancer; for controls, the date of telephone screening).
We obtained detailed information about the use of oral contracep-
tives and other hormones. In addition, we asked questions about
each woman’s reproductive history, health, and family history.
Cards listing response categories, photographs of hormonal med-
ications, and a life-events calendar
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 were used to enhance recall.
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The interviews were conducted between August 1994 and Decem-
ber 1998.

 

Classification of Oral Contraceptives

 

Oral contraceptives were classified as combination contracep-
tives if they included estrogen and progestin in each cycle (i.e., a
monophasic, multiphasic, or sequential formulation) and as proges-
tin-only contraceptives if they contained only progestin throughout
the cycle. Oral contraceptives in the United States contain estrogen
in the form of either ethinyl estradiol or mestranol.
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 Mestranol
has 67 percent of the estrogenic activity of ethinyl estradiol.

 

7

 

 For-
mulations containing 50 µg or more of ethinyl estradiol or 75 µg
or more of mestranol were classified as providing a high dose of
estrogen; other preparations were classified as providing a low es-
trogen dose. Multiple progestins are used in oral contraceptives, and
standard dose equivalencies are unavailable. In some of our analyses,
we divided progestins into three groups on the basis of their
chemical structure: estranes, gonanes, and others. Gonanes tend to
have the most pronounced progestational effects.

 

8,9

 

Among women who knew what kind of oral contraceptive they
used, the combination type accounted for 99.5 percent of the
months of oral-contraceptive use; the progestin-only type account-
ed for the other 0.5 percent. In the case of women who did not
know what kind of contraceptive they used (accounting for 24.4
percent of total months of use), we classified the contraceptive as
the combination type.

 

Statistical Analysis

 

With the study site, race, and age as conditioning variables, we
used conditional logistic regression to calculate odds ratios as esti-
mates of the relative risk of breast cancer (incidence-density ratios)
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;
odds ratios are reported with 95 percent confidence intervals. For
ease of presentation, we discuss the results as relative risks rather

than odds ratios. A P value of 0.05 or less was considered to indicate
statistical significance.

In addition to study site, race, and age as conditioning variables,
we included eight factors (Table 1) as an a priori set of confounders
in all models; individual factors were omitted when subgrouping
made adjustment inappropriate. In selected models, we assessed the
following additional factors individually as potential confounders:
educational level, income, extent of weekly exercise, number of
breast biopsies, duration of breast-feeding, smoking status, amount
of alcohol consumed, and the presence or absence of a history of
tubal sterilization, mammography, major medical conditions, and
contraceptive shots or implants. Specifically, we fitted a conditional
logistic model containing the contraceptive-use variables and con-
founder set, fitted an expanded model with each additional factor,
and compared the results obtained from the models. Because none
of the additional factors altered the point estimates substantially,
we excluded them from all models. For modeling, factors were cat-
egorized as shown in Supplementary Appendix 1 (available with the
complete text of this article at http://www.nejm.org). Tests for
linear trend were conducted with models containing the relevant
ordinal categorical variable and an indicator variable for contra-
ceptive use (any or none).

To determine whether the use of oral contraceptives influenced
the risk of breast cancer differently in subgroups of women, we
assessed selected variables as potential effect modifiers, applying
likelihood-ratio tests for heterogeneity to models that included
relevant interaction terms.
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RESULTS

 

Sixty-five percent of the women in our study were
white, and 35 percent were black. Case subjects and
controls had significantly different distributions for
multiple characteristics, including the number of
term pregnancies and the presence or absence of a
family history of breast cancer (Table 1 and Supple-
mentary Appendix 1).

Seventy-seven percent of case subjects and 79 per-
cent of controls had used some type of oral contra-
ceptive. The risk of breast cancer among women who
had ever used any type of oral contraceptive, as com-
pared with those who had never used oral contra-
ceptives, was 0.9 (95 percent confidence interval, 0.8
to 1.0). Among women who currently or had previ-
ously used only one type, the relative risk of breast
cancer was 0.9, 0.6, 0.9, and 0.9 for those who had
used monophasic, multiphasic, sequential, and proges-
tin-only formulations, respectively; the relative risks
for monophasic and multiphasic formulations were
significant (data not shown). Only 32 case subjects
and 39 controls had ever used progestin-only for-
mulations. The results of an analysis that excluded data
from women who did not know what kind of con-
traceptive they used were similar to the results of the
analysis in which the data were included and attrib-
uted to use of combination contraceptives (data not
shown). The remainder of our analyses focused on
combination preparations.

Examination of multiple aspects of oral-contracep-
tive use (any, current, or former use; duration of use;
age at first use; interval since last use; and estrogen
dose) revealed little evidence that oral contraceptives
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increase the risk of breast cancer (Table 2). More than
2500 women had begun using oral contraceptives
before the age of 20 years; the relative risk of breast
cancer among these women was similar to the rela-
tive risk among women who had begun using oral
contraceptives at an older age. The results for high-
estrogen-dose preparations did not differ markedly
from those for low-estrogen-dose preparations.

The results for women who were 35 to 44 years
old were similar to the results for women who were
45 to 64 years old (Table 3). There was a nonsignif-
icant relative risk of 1.5 among the older women who
were currently using preparations with a low dose of
estrogen, as compared with the older women who
had never used oral contraceptives (Table 3). Be-
cause older women who use oral contraceptives may
be screened for breast cancer more frequently than
younger women, we analyzed the data after exclud-
ing women with stage I tumors; the relative risk was

not decreased (data not shown). The relative risk of
breast cancer was not associated with the duration
of oral-contraceptive use among older women who
had ever used oral contraceptives (Table 3) or those
who were currently using them (data not shown).
Former use was associated with a small but signifi-
cant reduction in the relative risk among the older
women (Table 3). We also analyzed the data in sub-
groups defined according to menopausal status; the
results for premenopausal and perimenopausal wom-
en were similar to the results for women 35 to 44
years old, and the results for postmenopausal women
were similar to those for women 45 to 64 years old
(data not shown).

Analyses of the interval since the first use of an oral
contraceptive, age at last use, duration of use according
to the estrogen dose, use in relation to the first term
pregnancy, and duration of use before the first term
pregnancy also showed no significant increase in the

 

*Plus–minus values are means ±SD.

†For continuous variables, P values are based on t-tests for differences between the means; for cat-
egorical variables, P values are based on Pearson’s chi-square test for association.

‡For the purposes of this study, term pregnancy was defined as a gestation of at least 27 weeks; if
a woman was pregnant at the time of the interview, that pregnancy was not counted.

§The body-mass index was calculated as the weight in kilograms divided by the square of the height
in meters. The reference date was the date of the diagnosis for women with breast cancer and the
date of telephone screening for controls.

¶A family history of breast cancer was defined as breast cancer in the woman’s mother, sister, or
daughter.

¿Data were available for 4574 women with breast cancer and 4681 controls.
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HARACTERISTIC

 

C

 

ASE

 

 S

 

UBJECTS

 

(N=4575)
C

 

ONTROLS

 

(N=4682)
P

V

 

ALUE

 

†

 

Age — yr 49.7±8.4 49.5±8.3 0.16

Age at menarche — yr 12.4±1.5 12.4±1.6 0.18

Age at menopause among postmenopausal women
— yr

47.0±6.0 45.2±7.1 <0.01

Age at first term pregnancy among parous women
— yr‡

23.1±5.3 22.9±5.3 0.02

No. of term pregnancies‡ 2.1±1.6 2.3±1.7 <0.01

Body-mass index 5 yr before the reference date§ 25.5±5.6 25.8±5.9 0.01

White race — no. (%) 2953 (64.5) 3021 (64.5) 0.98

Menopausal status — no. (%) 0.04
Premenopausal or perimenopausal 2116 (46.3) 2061 (44.0)
Postmenopausal 1544 (33.7) 1595 (34.1)
Unable to classify 915 (20.0) 1026 (21.9)

Family history of breast cancer — no. (%)¶ <0.01
No 3616 (79.0) 4050 (86.5)
Yes 778 (17.0) 453 (9.7)
Adopted or unknown 181 (4.0) 179 (3.8)

Current or previous use of hormone-replacement
therapy — no. (%)¿

1737 (38.0) 1932 (41.3) <0.01
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risk of breast cancer among women who used oral
contraceptives (Supplementary Appendix 2, at http://
www.nejm.org), and there were no consistent differ-
ences in risk between white and black women (Sup-
plementary Appendix 3, at http://www.nejm.org).

There were no consistent differences in the risk of
breast cancer according to the type of progestin (Ta-
ble 4). The relative risks tended to be higher among
women who were currently using oral contraceptives
than among women who no longer used them and
were similar among women who had formerly used
contraceptives and those who had ever used them
(data not shown). In analyses according to the type
of progestin, the risks were similar for white and
black women (Supplementary Appendix 4, at http://
www.nejm.org).

The results differed significantly according to the
study site. Among the women who had ever used
oral contraceptives, the relative risks were as follows:
Atlanta, 0.7 (95 percent confidence interval, 0.5 to
0.9); Detroit, 0.7 (95 percent confidence interval,
0.5 to 0.9); Los Angeles, 1.0 (95 percent confidence
interval, 0.8 to 1.2); Philadelphia, 1.0 (95 percent
confidence interval, 0.8 to 1.3); and Seattle, 1.1 (95
percent confidence interval, 0.8 to 1.4); the results
were similar for women who no longer used oral con-
traceptives (data not shown). The relative risks and
confidence intervals for the group of women who
were currently using oral contraceptives were based
on smaller numbers and varied more widely: Atlanta,
0.8 (95 percent confidence interval, 0.5 to 1.3); De-
troit, 0.4 (95 percent confidence interval, 0.2 to 0.8);
Los Angeles, 1.4 (95 percent confidence interval,
0.9 to 2.2); Philadelphia, 1.7 (95 percent confidence
interval, 0.8 to 3.5); and Seattle, 1.2 (95 percent
confidence interval, 0.8 to 2.0).

We performed an analysis to determine whether the
association between the use of oral contraceptives and
the risk of breast cancer varied according to the pres-
ence or absence of a family history of breast cancer, the
body-mass index, or menopausal status among wom-
en who had ever used oral contraceptives and those
who were currently using them (Table 5). The results
among these subgroups were generally similar to the
results of the overall analysis. The results were also
similar when women who had formerly used oral
contraceptives were compared with those who had
ever used them (data not shown).

 

DISCUSSION

 

In a pooled analysis of 54 studies, the relative risk
of breast cancer among women who were currently
using oral contraceptives, as compared with those
who had never used them, was 1.24 (95 percent
confidence interval, 1.15 to 1.33).

 

1

 

 Our study yield-

 

*Odds ratios were derived by conditional logistic regression with the
study site, race, and age (in five-year categories) as conditioning variables and
were adjusted for menopausal status, age at menarche, age at menopause,
number of term pregnancies, age at first term pregnancy, body-mass index,
presence or absence of a family history of breast cancer, and use or nonuse
of hormone-replacement therapy. Unknown oral-contraceptive formulations
were classified as combination formulations. Missing values not included in
one of the specified categories shown in Supplementary Appendix 1 were
excluded. The reference group was the group of women who had never
used oral contraceptives. Trend tests for the duration of use, age at first use,
and time since last use were not significant at the 0.05 level. CI denotes
confidence interval.

†Current use was defined as use of combination oral contraceptives
within six months preceding the reference date.

‡The confidence interval does not include 1.0; some confidence limits
were rounded to 1.0.

§A high estrogen dose was defined as 50 µg or more of ethinyl estradiol
or 75 µg or more of mestranol.

¶A low estrogen dose was defined as less than 50 µg of ethinyl estradiol
or less than 75 µg of mestranol.
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ARIABLE

 

C
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 S

 

UBJECTS

 

(N=4575)
C

 

ONTROLS

 

(N=4682)
O

 

DDS

 

 R

 

ATIO

 

(95% CI)

 

number

 

No use 1032 980 1.0

Any use 3497 3658 0.9 (0.8–1.0)

Current use† 200 172 1.0 (0.8–1.3)

Former use 3289 3481 0.9 (0.8–1.0)‡

Duration of use
<1 yr 782 822 0.9 (0.8–1.1)
1 to <5 yr 1200 1280 0.9 (0.8–1.0)
5 to <10 yr 848 882 0.9 (0.8–1.0)
10 to <15 yr 426 466 0.8 (0.7–1.0)‡
»15 yr 234 202 1.0 (0.8–1.3)

Age at first use
<15 yr 72 79 0.9 (0.6–1.2)
15 to 19 yr 1239 1272 1.0 (0.8–1.1)
20 to 24 yr 1260 1369 0.9 (0.8–1.0)‡
25 to 29 yr 587 592 0.9 (0.8–1.1)
30 to 34 yr 209 239 0.8 (0.6–1.0)‡
35 to 39 yr 84 67 1.2 (0.8–1.6)
»40 yr 38 35 1.0 (0.6–1.6)

Time since last use
Current use 200 172 1.0 (0.8–1.3)
7 mo to <5 yr 165 207 0.7 (0.5–0.9)‡
5 to <10 yr 244 239 0.9 (0.8–1.2)
10 to <15 yr 426 418 0.9 (0.8–1.1)
15 to <20 yr 650 717 0.9 (0.7–1.0)
»20 yr 1803 1899 0.9 (0.8–1.0)

High estrogen dose§
Any use 1082 1265 0.8 (0.7–0.9)‡
Current use 7 10 0.7 (0.2–1.8)
Former use 1074 1255 0.8 (0.7–0.9)‡

Low estrogen dose¶
Any use 1460 1560 0.9 (0.8–1.0)
Current use 183 160 1.0 (0.8–1.3)
Former use 1267 1398 0.9 (0.8–1.0)
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ed a relative risk of 1.0. The pooled analysis, like our
study, showed that the risk of breast cancer was not
significantly related to the duration of oral-contra-
ceptive use or to the dose of estrogen. In contrast to
our study, the pooled analysis showed that the risk
was slightly but significantly increased among wom-
en who had stopped taking oral contraceptives up to
10 years earlier. Nine percent of the women with

breast cancer in the pooled analysis were less than
35 years old at the time of the diagnosis

 

1

 

; our study
was restricted to women who were 35 to 64 years old.
In both the pooled analysis and our study, 33 percent
of women with breast cancer were at least 55 years
old at the time of the diagnosis.

 

1

 

A recent study

 

12 suggested that among women who
had a first-degree relative with breast cancer, the risk

*Odds ratios were derived by conditional logistic regression with the study site, race, and age (in five-year categories)
as conditioning variables and were adjusted for menopausal status, age at menarche, age at menopause, number of term
pregnancies, age at first term pregnancy, body-mass index, presence or absence of a family history of breast cancer, and
use or nonuse of hormone-replacement therapy. Unknown oral-contraceptive formulations were classified as combination
formulations. Missing values not included in one of the specified categories shown in Supplementary Appendix 1 were
excluded. The reference group was the group of women in the age group who had never used oral contraceptives. Trend
tests for duration of use, age at first use, and time since last use were not significant at the 0.05 level; exposure–age
interactions were not significant at the 0.05 level except for time since last use. CI denotes confidence interval.

†The confidence interval does not include 1.0; some confidence limits were rounded to 1.0.

‡Current use was defined as use of combination oral contraceptives within six months before the reference date.

§A high estrogen dose was defined as 50 µg or more of ethinyl estradiol or 75 µg or more of mestranol.

¶A low estrogen dose was defined as less than 50 µg of ethinyl estradiol or less than 75 µg of mestranol.

TABLE 3. RISK OF BREAST CANCER ACCORDING TO AGE.

VARIABLE 35–44 YR 45–64 YR

CASE SUBJECTS

(N=1447)
CONTROLS

(N=1498)
ODDS RATIO

(95% CI)*
CASE SUBJECTS

(N=3128)
CONTROLS

(N=3184)
ODDS RATIO

(95% CI)*

number number

No use 165 171 1.0 867 809 1.0

Any use 1264 1305 1.0 (0.8–1.3) 2233 2353 0.9 (0.8–1.0)†

Current use‡ 160 146 1.1 (0.8–1.5) 40 26 1.3 (0.8–2.1)

Former use 1102 1157 1.0 (0.8–1.3) 2187 2324 0.9 (0.8–1.0)†

Duration of use
<1 yr
1 to <5 yr
5 to <10 yr
10 to <15 yr
»15 yr

238
424
317
174
110

254
455
332
176
85

1.0 (0.7–1.3)
1.0 (0.8–1.3)
1.0 (0.8–1.4)
1.0 (0.8–1.4)
1.3 (0.9–1.8)

544
776
531
252
124

568
825
550
290
117

0.9 (0.8–1.1)
0.9 (0.7–1.0)†
0.9 (0.7–1.0)
0.8 (0.6–0.9)†
0.9 (0.7–1.2)

Age at first use
<15 yr
15 to 19 yr
20 to 24 yr
25 to 29 yr
30 to 34 yr
35 to 39 yr
»40 yr

55
779
313
76
22
13
5

59
775
360
73
24
8
4

1.0 (0.6–1.5)
1.1 (0.8–1.4)
0.9 (0.7–1.2)
1.1 (0.8–1.6)
0.9 (0.5–1.6)
1.8 (0.7–4.5)
1.4 (0.4–5.5)

17
460
947
511
187
71
33

20
497

1009
519
215
59
31

0.8 (0.4–1.5)
0.9 (0.7–1.1)
0.9 (0.7–1.0)
0.9 (0.7–1.0)
0.8 (0.6–0.9)†
1.1 (0.7–1.5)
0.9 (0.5–1.5)

Time since last use
Current use
7 mo to <5 yr
5 to <10 yr
10 to <15 yr
15 to <20 yr
»20 yr

160
131
199
242
292
238

146
150
171
272
318
245

1.1 (0.8–1.5)
0.9 (0.6–1.2)
1.2 (0.9–1.7)
0.9 (0.7–1.3)
1.0 (0.8–1.3)
1.1 (0.8–1.5)

40
34
45

184
358

1565

26
57
68

146
399

1654

1.3 (0.7–2.1)
0.5 (0.3–0.8)†
0.6 (0.4–0.9)†
1.1 (0.9–1.4)
0.8 (0.7–1.0)†
0.9 (0.8–1.0)†

High estrogen dose§
Any use
Current use
Former use

296
5

291

387
8

379

0.8 (0.6–1.1)
0.7 (0.2–2.1)
0.8 (0.6–1.1)

786
2

783

878
2

876

0.8 (0.7–1.0)†
0.7 (0.1–5.2)
0.8 (0.7–1.0)†

Low estrogen dose¶
Any use
Current use
Former use

836
145
682

853
137
714

1.0 (0.8–1.3)
1.0 (0.7–1.4)
1.0 (0.8–1.3)

624
38

585

707
23

684

0.9 (0.7–1.0)
1.5 (0.9–2.6)
0.8 (0.7–1.0)†
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of breast cancer among those who had used oral con-
traceptives before 1976 (when preparations were likely
to contain high doses of estrogen and progestin) was
three times as high as the risk among women who had
never used oral contraceptives. In our study, oral-con-
traceptive use was not associated with an increased rel-
ative risk of breast cancer among women with such a
family history. In this group of women, the relative risk
associated with the use of high-estrogen-dose prep-
arations for less than 1 year, 1 to less than 5 years, 5 to
less than 10 years, 10 to less than 15 years, and 15
or more years was 1.0, 1.2, 1.2, 0.5, and 0.8, respec-
tively, and for low-estrogen-dose preparations, the
relative risk was 0.9, 0.8, 0.7, 0.5, and 0.5, respectively;
none of the relative risks were significantly increased.

Young women with BRCA1 or BRCA2 mutations
who have used oral contraceptives may have an in-
creased risk of breast cancer13; the same may be true
for young women with a family history of breast can-
cer.14 In our study, the relative risk of breast cancer
among women who were 35 to 44 years old, had a
family history of breast cancer, and had ever used
oral contraceptives was higher than that among older
women with such a history, but this difference was
not significant.

The incidence of breast cancer in the United States
is higher among white women, but the rate of death
from breast cancer is higher among black women.15-17

Access to care may account in part for this discrep-
ancy.18 In addition, the biology of breast cancer in
white women and black women may differ; black
women may be at higher risk for breast cancer that is
negative for estrogen and progesterone receptors19,20

and for more histologically aggressive disease.21 Be-
cause of these possible differences and the possibility
that white women and black women use oral contra-
ceptives differently,22 we evaluated these two groups
separately. We did not find consistent evidence that
the effect of oral contraceptives on the risk of breast
cancer differs between white women and black
women.

In 1990, the labeling of U.S. oral contraceptives
was revised; specifically, the reference to an increased
risk of death from cardiovascular causes among healthy
women 40 years of age or older who do not smoke
was deleted.23 This revision may have led to increased
use of oral contraceptives among older women for
contraceptive or noncontraceptive reasons. In our
study, the oldest current users of combination and
progestin-only oral contraceptives were 54 and 62
years old, respectively, and among women who were
45 to 64 years, the risk of breast cancer was not sig-
nificantly higher among the women who were cur-
rently using oral contraceptives containing a low dose
of estrogen than among those who had never used
oral contraceptives. However, our finding in this older

*Odds ratios were derived by conditional logistic regression with the
study site, race, and age (in five-year categories) as conditioning variables
and were adjusted for menopausal status, age at menarche, age at meno-
pause, number of term pregnancies, age at first term pregnancy, body-mass
index, presence or absence of a family history of breast cancer, and use or
nonuse of hormone-replacement therapy. Unknown oral-contraceptive for-
mulations were classified as combination formulations. Missing values not
included in one of the specified categories shown in Supplementary Appen-
dix 1 were excluded. The reference group was the group of women who
had never used oral contraceptives. CI denotes confidence interval.

†Current use was defined as use of combination oral contraceptives con-
taining the specified progestin within six months before the reference date.

‡The confidence interval does not include 1.0; some confidence limits
were rounded to 1.0.

§These are sometimes referred to as “new” or “third-generation” pro-
gestins.6 A total of 128 women were former or current users of desogestrel,
65 were former or current users of norgestimate, and 1 was a former user of
gestodene; 6 women in this group used more than one type of progestin.

¶A total of 79 women were former or current users of chlormadinone
acetate, 28 were former or current users of medroxyprogesterone acetate,
and 26 were former or current users of dimethisterone; no woman in this
group used more than one type of progestin.

TABLE 4. RISK OF BREAST CANCER ACCORDING TO

THE TYPE OF PROGESTIN.*

VARIABLE

CASE

SUBJECTS

(N=4575)
CONTROLS

(N=4682)
ODDS RATIO

(95% CI)

number

No use 1032 980 1.0

Estrane progestins

Any use
Current use†

2439
113

2598
94

0.9 (0.8–1.0)
1.1 (0.8–1.5)

Ethynodiol diacetate
Any use
Current use

313
15

315
4

1.0 (0.8–1.2)
3.5 (1.1–10.7)‡

Norethindrone 
Any use
Current use

1993
59

2143
51

0.9 (0.8–1.0)‡
1.0 (0.7–1.6)

Norethindrone acetate
Any use
Current use

241
40

244
39

1.0 (0.8–1.2)
1.1 (0.7–1.8)

Norethynodrel
Any use
Current use

163
0

162
0

0.9 (0.7–1.2)
—

Gonane progestins

Any use
Current use

649
85

678
80

1.0 (0.8–1.2)
1.0 (0.7–1.5)

Desogestrel, norgestimate,
or gestodene§

Any use
Current use

91
28

97
27

1.0 (0.7–1.3)
0.9 (0.5–1.7)

Levonorgestrel
Any use
Current use

121
32

114
33

1.1 (0.8–1.5)
0.9 (0.5–1.5)

Norgestrel
Any use
Current use

497
28

513
20

1.0 (0.9–1.3)
1.4 (0.8–2.5)

Other¶

Any use
Current use

57
0

76
0

0.7 (0.5–1.1)
—
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group may not be definitive, and further investigation
of this question is warranted.

It has been reported that the relation between the
presence or absence of a history of oral-contraceptive
use and the risk of breast cancer varies according to
age, with older women having a slightly lower risk.24

Similarly, we found that women 45 to 64 years old
who had ever used oral contraceptives had a small but

significant reduction in the relative risk of breast
cancer.

We cannot explain why our results varied according
to the study site. Chance, biology, or bias could ac-
count for these findings. The study site did not influ-
ence estimates of relative risk for a variety of other fac-
tors, including use of hormone-replacement therapy.

The population-based design of our study mini-

*Odds ratios were derived by conditional logistic regression with the study site, race, and age (in five-year categories) as conditioning var-
iables and were adjusted for menopausal status, age at menarche, age at menopause, number of term pregnancies, age at first term pregnancy,
body-mass index, presence or absence of a family history of breast cancer, and use or nonuse of hormone-replacement therapy (except that
analyses according to a family history of breast cancer omitted adjustment for this variable, analyses according to body-mass index omitted
adjustment for this variable, analyses according to menopausal status omitted adjustment for this variable, and analyses restricted to premeno-
pausal or perimenopausal women omitted adjustment for age at menopause). Unknown oral contraceptive formulations were classified as
combination formulations. Missing values not included in one of the specified categories shown in Supplementary Appendix 1 were excluded.
Two-way exposure–age interactions for each category of family history, body-mass index, and menopausal status were not significant. Two-
way interactions between exposure and family history, body-mass index, and menopausal status for all women and within each age group
were not significant, except for any use of oral contraceptives according to menopausal status among all women. CI denotes confidence in-
terval.

†Current use was defined as use of combination oral contraceptives within six months before the reference date.

‡A family history of breast cancer was defined as breast cancer in the woman’s mother, sister, or daughter.

§The confidence interval does not include 1.0; some confidence limits were rounded to 1.0.

TABLE 5. RISK OF BREAST CANCER AMONG SUBGROUPS OF WOMEN.*

VARIABLE ANY USE CURRENT USE†

NO. OF

CASE SUBJECTS

NO. OF

CONTROLS

ODDS RATIO

(95% CI)*
NO. OF

CASE SUBJECTS

NO. OF

CONTROLS

ODDS RATIO

(95% CI)

Family history‡
All women

No
Yes

2778
595

3173
349

0.9 (0.8–1.0)
0.8 (0.6–1.1)

174
24

156
13

1.1 (0.8–1.4)
0.7 (0.3–1.6)

Women 35–44 yr
No
Yes

1038
189

1179
93

1.0 (0.8–1.3)
1.4 (0.7–2.9)

141
17

134
10

1.1 (0.8–1.5)
0.9 (0.3–2.5)

Women 45–64 yr
No
Yes

1740
406

1994
256

0.9 (0.8–1.0)
0.8 (0.5–1.1)

33
7

22
3

1.4 (0.8–2.4)
0.9 (0.2–4.0)

Body-mass index
All women

<21.5
21.5 to <28.5
»28.5

930
1889
678

928
1902
828

0.9 (0.7–1.1)
1.0 (0.8–1.1)
0.8 (0.6–1.0)§

86
95
19

83
68
21

0.8 (0.6–1.3)
1.3 (0.9–1.9)
0.8 (0.4–1.7)

Women 35–44 yr
<21.5
21.5 to <28.5
»28.5

446
640
178

443
623
239

0.8 (0.5–1.2)
1.4 (1.0–1.9)
0.9 (0.6–1.6)

68
78
14

71
57
18

0.8 (0.4–1.3)
1.7 (1.0–2.7)§
1.0 (0.4–2.4)

Women 45–64 yr
<21.5
21.5 to <28.5
»28.5

484
1249
500

485
1279
589

0.9 (0.6–1.2)
0.9 (0.8–1.1)
0.7 (0.6–0.9)§

18
17
5

12
11
3

1.4 (0.6–3.2)
1.4 (0.6–3.1)
1.0 (0.2–4.6)

Menopausal women
All women

Premenopausal or perimenopausal
Postmenopausal

1843
974

1779
1078

1.1 (0.9–1.3)
0.8 (0.7–1.0)§

190
4

166
2

1.2 (0.9–1.6)
1.6 (0.3–9.9)

Women 35–44 yr
Premenopausal or perimenopausal
Postmenopausal

1131
35

1124
63

1.0 (0.8–1.3)
0.6 (0.1–3.4)

154
4

143
1

1.1 (0.8–1.5)
2.1 (0.1–38.1)

Women 45–64 yr
Premenopausal or perimenopausal
Postmenopausal

712
939

655
1015

1.2 (0.9–1.6)
0.8 (0.7–1.0)§

36
0

23
1

1.6 (0.9–3.0)
—



2032 · N Engl J Med, Vol. 346, No. 26 · June 27, 2002 · www.nejm.org

The New England Journal  of  Medicine

mized the potential for a biased selection of cases and
controls. We interviewed 76 percent of eligible women
with cancer and 79 percent of eligible controls. Be-
cause the controls were selected by random-digit dial-
ing and 82 percent of households were screened, the
actual response rate among the controls was 65 per-
cent. To the degree that women who participated in
our study differed from those who did not, our results
may be biased. We have no reason to believe, however,
that the participation of case subjects and controls
was influenced differently by their histories of hor-
mone use.

We did not validate information on the use of oral
contraceptives. However, we used memory aids that
increase recall.5,25 Other limitations include represen-
tation of only white and black women, the absence
of information on diet and environmental exposures
(e.g., radiation and toxic chemicals), and small sub-
groups. We have no information on women under
the age of 35 years. In the pooled analysis,2 the rel-
ative risk of breast cancer was highest among women
under the age of 35 years who were current or recent
users (with recent use defined as use within the pre-
vious 5 years) and who had started using oral con-
traceptives before the age of 20. When we examined
the data for our youngest subgroup of women, those
who were 35 to 39 years old, the relative risk of breast
cancer did indeed tend to be higher than that in older
subgroups. However, we found little evidence that
the initiation of oral-contraceptive use at a young age
was associated with a substantially increased risk of
breast cancer, even among current users. In the group
of current users who had started using oral contra-
ceptives before the age of 20 years, the relative risk
was 1.0, 1.0, and 1.1 among women who were 35 to
39, 40 to 44, and 45 to 64 years old, respectively.

In conclusion, current or former use of oral con-
traceptives among women 35 to 64 years old did not
significantly increase the risk of breast cancer. Our
data provide strong evidence that former oral-contra-
ceptive use does not increase this risk later in life, when
the incidence of breast cancer is higher.
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R.J. Coates. Members of the Scientific Advisory Committee included B.S.
Hulka, C. Hunter, D. Lezotte, and J. Schlesselman.
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