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The Collaborative Group on Hormonal Factors in Breast
Cancer has brought together and reanalysed the worldwide
epidemiological evidence on breast cancer risk and use of
hormonal contraceptives. Original data from 54 studies,
representing about 90% of the information available on the
topic, were collected, checked and analysed centrally. The
54 studies were performed in 26 countries and include a
total of 53,297 women with breast cancer and 100,239
women without breast cancer. The studies were varied in
their design, setting and timing. Most information came
from case-control studies with controls chosen from the
general population; most women resided in Europe or
North America and most cancers were diagnosed during
the 1980s. Overall 41% of the women with breast cancer
and 40% of the women without breast cancer had used
oral contraceptives at some time; the median age at first
use was 26 years, the median duration of use was 3 years,
the median year of first use was 1968, the median time
since first use was 16 years, and the median time since last
use was 9 years.

The main findings, summarised elsewhere,’ are that
there is a small increase in the risk of having breast cancer
diagnosed in current users of combined oral contraceptives
and in women who had stopped use in the past 10 years but
that there is no evidence of an increase in the risk more
than 10 years after stopping use. In addition, the cancers
diagnosed in women who had used oral contraceptives

*Analysis and writing committee.

Name and address for correspondence: Secretariat, Collaborative Group on
Hormonal Factors in Breast Cancer, ICRF Cancer Epidemiology Unit, Radcliffe
Infirmary, Oxford OX2 6HE, UK.

tended to be less advanced clinically than the cancers di-
agnosed in women who had not used them.

Despite the large number of possibilities investigated,
few factors appeared to modify the main findings either in
recent or in past users. For recent users who began use
before age 20 the relative risks are higher than for recent
users who began at older ages. For women whose use of
oral contraceptives ceased more than 10 years before there
was some suggestion of a reduction in breast cancer risk in
certain subgroups, with a deficit of tumors that had spread
beyond the breast, especially among women who had used
preparations containing the highest doses of oestrogen and
progestogen. These findings are unexpected and need to be
confirmed.

Although these data represent most of the epidemiologi-
cal evidence on the topic to date, there is still insufficient
information to comment reliably about the effects of spe-
cific types of oestrogen or of progestogen. What evidence
there is suggests, however, no major differences in the ef-
fects for specific types of oestrogen or of progestogen and
that the pattern of risk associated with use of hormonal
contraceptives containing progestogens alone may be simi-
lar to that observed for preparations containing both oes-
trogens and progestogens.

On the basis of these results, there is little difference
between wormen who have and have not used combined
oral contraceptives in terms of the estimated cumulative
number of breast cancers diagnosed during the period from
starting use up to 20 years after stopping. The cancers di-
agnosed in women who have used oral contraceptives are,
however, less advanced clinically than the cancers diag-
nosed in never usets.
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Further research is needed to establish whether the as-
sociations described here are due to earlier diagnosis of
breast cancer in women who have used oral contracep-
tives, to the biological effects of the hormonal contracep-
tives or to a combination of both. Little information is as
yet available about the effects on breast cancer risk of oral
contraceptive use that ceased more than 20 years before
and as such data accumulate it will be necessary to re-
examine the worldwide evidence. CONTRACEPTION 1996;
54:15-0008

Introduction

The Collaborative Group on Hormonal Factors in
Breast Cancer was set up in 1992 with the aim of
bringing together, reanalysing and publishing the
worldwide epidemiological evidence on breast cancer
risk in relation to hormonal factors including hor-
monal contraceptives, hormone replacement therapy
and reproductive factors. Principal investigators of
epidemiological studies of hormonal factors in breast
cancer were identified from review articles, computer
searches and discussions with colleagues, and were
invited to collaborate. Preliminary results were dis-
cussed at meetings of collaborators in Oxford in Sep-
tember 1993 and in March 1995.

The findings for use of hormonal contraceptives
have been summarised elsewhere.! The main findings
are: first, there is a small increase in the risk of having
breast cancer diagnosed in women currently using
oral contraceptives or who had stopped use in the
preceding 10 years; and second, there is no evidence of
an increase in the risk of breast cancer 10 years or
more after stopping use. In addition, the cancers di-
agnosed in women who have used oral contraceptives
are less advanced clinically than the cancers diag-
nosed in women who have never used oral contracep-
tives.! This article describes the studies and women
included in the collaboration and presents further re-
sults on breast cancer risk in relation to hormonal
contraceptive use.

Materials

Collection of Data

Epidemiological studies that included at least 100
women with breast cancer and with information on
the use of hormonal contraceptives and on reproduc-
tive history were eligible for this review. Of the eli-
gible studies identified,**° 54 (including two studies
that have not published results) were available for
this analysis.>™> Original data could not be retrieved
for 11 studies®*%* and only one group of researchers
declined to participate in the collaboration.®® From
each case-control study, data for individual women
were sought on socio-demographic factors, family his-
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tory of breast cancer, height, weight, age at menarche,
reproductive history, use of hormonal contraceptives
and of hormone replacement therapy, menopausal
status, age at menopause, gynecological surgery, pre-
vious biopsies for benign breast disease, previous
mammographic examinations, and consumption of
tobacco and alcohol. Where possible, information on
tumour characteristics was obtained for women with
breast cancer. From prospective studies, similar infor-
mation was sought using a nested case-control design
in which four randomly selected controls were
matched to each eligible case by exact year of birth,
exact year of entry into the study and broad geo-
graphical region. Individuals were eligible to serve as
controls only if they had never been diagnosed with
breast cancer but had been at risk of developing can-
cer as long as the corresponding case. As far as pos-
sible women could not serve as controls for more than
one case. The availability of data on individual
women permitted a wide range of consistency checks
to be performed. Apparent inconsistencies, implausi-

bilities or omissions were clarified and, where pos-

sible, rectified by correspondence. Investigators were
then supplied with summary tables and listings of the
variables that were to be used in the analysis for
checking. This process was repeated until no further
corrections were required.

Definitions and Comparability of Variables Used
in These Analyses
""Cases’’ are women with invasive breast cancer and
““controls” are women without breast cancer. The
outcome variable in these analyses is breast cancer,
and where information was available, the tumours
were further subdivided according to whether they
were localised to the breast or had spread beyond it.
The variables relating to exposure to combined oral
contraceptives and to progestogen-only contracep-
tives were: ever use; age at first use; years since first
use; years since last use; total duration of use; use in
relation to childbearing; and specific brands used first,
last and for the longest period of time. Sequential and
phasic oral contraceptives were included with the
““combined”’ type. Other variables that were used to
stratify data within studies were: age at diagnosis for
cases (or age at pseudodiagnosis for controls); total
parity {number of live and stillbirths); age when the
first child was born (live or stillbirth); history of and
age at tubal ligation; menopausal status; age at which
menstruation ceased and reason for its cessation
{natural menopause, hysterectomy, bilateral oopho-
rectomy or irradiation of the ovaries).

Information on most variables had been collected
in fairly comparable ways in most studies, or could be
derived simply, so that it was generally straightfor-
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ward to use the same definitions across all studies.
Where definitions of variables were similar, but not
identical, it was often still possible to derive compa-
rable groups. For example, in some studies informa-
tion had been collected about use of all types of oral
contraceptives without distinguishing between the
combined and progestogen-only types and for those
studies the data on “‘oral contraceptives”” were taken
to relate to the combined type. In other studies, de-
tails of past births had included information on live-
births but not on stillbirths and for those studies in-
formation on livebirths was taken to relate to live and
stillbirths. These conventions should not materially
alter the overall results because in studies where
these distinctions were made, around 99% of oral
contraceptive use was of the combined type, and
about 99% of all births were livebirths.

In cohort studies certain conventions had to be
adopted to allow the contraceptive history at the time
of diagnosis (or pseudodiagnosis) to be estimated from
the information last recorded. If less than two years
had elapsed between the last time that information
was collected and the date of diagnosis (or pseudodi-
agnosis) or if the woman was aged over 40 and not
currently using hormonal contraceptives at that time,
it was assumed that her use continued as had been
last recorded; otherwise her use was defined as un-
known.

In 27 studies, including 2 unpublished stud-
ies, information was available about the specif-
ic hormonal preparations used by each wom-
an.349,10,12,13,15,18,24-26,28,30,33,34,37,38,40,41,48-53 |y
each of those studies, details of the specific type and
dose of oestrogen and progestogen in each contracep-
tive preparation were compiled centrally and cross-
checked against drug compendia and other listings of
the hormonal content of specific hormonal contracep-
tives. This information was used to construct a sum-
mary of the dose and type of oestrogen and of proges-
togen that each woman had first used, had last used
and had used for the longest period of time. For se-
quential and phasic preparations the dose of oestrogen
and of progestogen was estimated as the average daily
dose of oestrogen and of progestogen. For some analy-
ses preparations were grouped into three broad cat-
egories of dose: low, medium and high (containing
<50ng, 50pg and 50pg+ oestrogen, respectively).

Information on tumour size, stage or spread was
available fOI' 24 Studiesl2,4,8,16,2(%23,25,30—35,37,43,48—50,52,53
of which 2 are unpublished, and this was used to clas-
sify the tumours as ““localised to the breast’ or
“spread beyond the breast.”” Direct information on
whether the tumour was localised or not was avail-
able for 19 studies; in 3 studies®*>*>2° the classifica-
tion could be based only on whether regional lymph
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nodes were involved; and in 2 studies®®*® it could be
based only on TNM stage,°® with stage I tumours
classified as “localised” and stage II, Tl and IV tu-
mours classified as having “spread.” Information on
distant metastases was available for all but one
study.*

Characteristics of the Studies and
the Women

The Studies

The 54 studies that contributed to the collaboration
are listed in Appendix I, together with details of their
design, the country or countries in which they were
performed, the method of obtaining information
about use of hormonal contraceptives, the median age
of the women when their breast cancer was diag-
nosed, the median year when the cancers were diag-
nosed, the number of cases and controls, the percent
in each group that had ever used combined oral con-
traceptives and the percent in each group of recent
users, i.e., women currently using oral contraceptives
or who had stopped using them within the last 5
years. The studies are grouped according to three
main types of design: prospective studies, case-
control studies with population controls and case-
control studies with hospital controls. Within each of
the three categories of study design, individual stud-
ies are listed in chronological order, according to the
median year when the cancers were diagnosed.

It can be seen in Appendix 1 that there is consider-
able variability in study design, in the countries
where the studies were performed, in the way that
information on oral contraceptive use was obtained,
in the ages of the women included, in the years when
the cancers were diagnosed and in the prevalence of
use of combined contraceptives. The studies were
conducted in 25 countries and most were case-control
studies with controls chosen from the general popu-
lation. Information about hormonal contraceptive use
was mostly obtained by interviewing subjects, but in
some studies, especially those of prospective design,
information was obtained from self-completed ques-
tionnaires and in a few studies medical records were
used. Sometimes more than one source was consulted
to obtain information about hormonal contraceptive
use.

The median year of diagnosis of breast cancer
ranged from 1974 to 1992 in the different studies (Ap-
pendix 1}. The overall median year of diagnosis was
1984 and the overall distribution of the year when the
cancers were diagnosed is shown in Table 1. Three-
quarters of the cancers (74%) were diagnosed during
the 1980s; 3% were diagnosed before 1975 and 13% in
1990 or later.
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Table 1. Distribution of year of diagnosis of breast cancer
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Table 3. Distribution of year of birth of women with in-

in cases vasive breast cancer (cases} and of controls
Year Cases Year of Birth Cases Controls
<1975 3% <1915 5% 5%
1975-79 10% 1915- 7% 5%
1980-84 38% 1920~ 11% 10%
1985-89 36% 1925~ 14% 14%
1990-94 13% 1930~ 16% 17%
5 1935~ 15% 15%
Total 100% 1940 13% 12%
1945~ 11% 10%
1950+ 8% 12%
The Women Total 100% 100%

Altogether data were available on 53,297 cases and
100,239 controls. The overall median age of the cases
and of the controls was 49. Table 2 shows the overall
age distribution of the cases and controls and it can be
seen that most women were aged between 35 and 64
(78% cases and 76% controls, respectively). Even
though the percentages of young women appear
small, the actual numbers are substantial. For ex-
ample, 4148 women with breast cancer were younger
than 35 and 1118 were younger than 30. The median
age at diagnosis for the women with breast cancer in
the different studies ranged from 32 to 69, indicative
of the different eligibility criteria with respect to age
of the individual studies. Appendix 2 shows the age
distribution of the cases and controls included in each
study.

The overall distribution of the year of birth of the
cases and the controls is shown in Table 3. Most
women (69% cases and 68% controls) were born be-
tween 1920 and 1944. Although only 8% of the
women with breast cancer were born in 1950 or later,
this represents 4579 women. The distribution of year
of birth of the cases and of the controls in each study
are given in Appendix 3.

In the entire study population, the proportion of
women who had ever used combined oral contracep-
tives was 41% in the cases and 40% in the controls.
Ever use of oral contraceptives was classified here as
unknown for 353 {1%) cases and 1109 (1%) controls,

Table 2. Distribution of age of women with invasive
breast cancer (cases) and of controls

Age Cases Controls
<25 1% 2%
25-34 8% 10%
35-44 25% 24%
45-54 33% 32%
55-64 20% 20%
65-74 12% 10%
75+ 1% 2%
Total 100% 100%

but this does not generally represent defective data.
Most of the “unknown’’ values were from prospective
studies, and according to the convention adopted for
these analyses {described in the Materials section),
certain women, if had been followed for more than
two years since the last date of known oral contra-
ceptive use, their use was defined as unknown.

In the individual studies, the prevalence of ever use
of combined oral contraceptives ranged from 2% to
92% among cases and from 4% to 91% among con-
trols (Appendix 1). This large variation in the preva-
lence of ever use from one study to another reflects
the range of ages and of years of birth of the women
and the different patterns of oral contraceptive use
between countries (Appendices 4 and 5). In Northern
Europe, North America, Australia and New Zealand
few women born before 1920 had ever used oral con-
traceptives; thereafter, the prevalence of ever use in-
creased rapidly for successive birth cohorts, such that
80% or more of the women born in 1945 or later had
used combined oral contraceptives at some time. In
many Southern European, Asian, Central and South-
ern American and African countries, there was little
oral contraceptive use by women who were born be-
fore 1930, and the prevalence of use increased in sub-
sequent birth cohorts with about half the women
born after 1945 having ever used oral contraceptives
(Appendix 5).

The prevalence of recent use of oral contraceptives
also varied markedly from one study to another,
largely reflecting the ages of the women included and
the overall prevalence of use in the country in which
the study was performed. Appendix 6 lists separately
for each study the age-specific prevalence of current
use or of use in the last 5 years among cases and
controls. For women aged under 35 in Northern Eu-
rope, North America, Australia and New Zealand
around a third to a half were recent users. For women
aged under 35 in other countries the percentages were
generally lower, reflecting the lower prevalence of
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ever use in those populations. At ages 35 and older the
prevalence of recent use was considerably lower than
at younger ages; and, as expected, almost none of the
women aged 55 or older had used oral contraceptives
in the preceding 5 years. Information on time since
last use of oral contraceptives was not available for 11
studies (see Appendix 6).

Pattern and Timing of Use of Combined
Oral Contraceptives

This section describes the pattern and timing of use of
combined oral contraceptives in the 22,000 women
with breast cancer and 40,000 controls who had ever
used them.

Distribution of Indices of the Timing of Use

Table 4 shows the overall distribution of the reported
total duration of use of combined oral contraceptives
in the cases and controls. About one-quarter of the
cases and of the controls who had used oral contra-
ceptives had done so for a total of less than a year and
the median duration of use among ever users was 3.5
years in cases and 3 years in controls. The distribu-
tion of the total duration of use reported among
women who had ever used combined oral contracep-
tives is shown for each study separately in Appendix
7. The entries in Appendix 7 are calculated separately
for cases and for controls, excluding women with
missing data.

Appendix 8 shows the distribution of total duration
of use, measured in months, up to 75 months. Both in
cases and controls there are sharp peaks at multiples
of a year, i.e., at 12, 24, 36, 48, 60 and 72 months. In
some studies total duration of use was recorded only
to the nearest year, but even where use was recorded
in months, there was a tendency to round to mul-
tiples of 12 months, presumably because it is difficult
for women to remember the exact number of months
that they had used oral contraceptives, especially if
use had ceased many years ago. Among women whose
total duration of use was reported to be less than a

Table 4. Distribution of total duration of use of combined
oral contraceptives in cases and controls who had used oral
contraceptives
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year, half (50% of cases and 50% of controls) had re-
ported durations of use of 3 months or less.

Another feature of the distribution of the reported
duration of use of oral contraceptives is the substan-
tial variation between studies in the frequency of use
lasting for short periods of time. For example, the
proportion of ever users whose reported total duration
of use was less than a year ranged from 2% to 73% in
cases and from 4% to 53% in controls, although
within studies the proportions were roughly similar
for cases and controls (Appendix 7). This wide range
of values is largely a consequence of differing defini-
tions of “ever use” between studies: in some studies
women were classified as an “‘ever user” if they had
ever taken oral contraceptive tablets regardless of
their duration of use, whereas in other studies women
were defined as an “‘ever user” only if they had taken
oral contraceptives for a minimum period of time,
such as 3 months. Where total duration of use was
recorded only to the nearest year it is not always clear
how women with very short durations of use were
classified. The implications for the main findings of
this lack of consistency between studies in the defi-
nition of ever use are discussed later.

Women began using oral contraceptives at a me-
dian age of 26 for both cases and controls. Table 5
shows the overall distribution of age at first use
among cases and controls who had ever used oral con-
traceptives and Appendix 9 shows the distribution of
age at first use separately for the cases and the con-
trols in each study. Overall, half the ever users began
use in their 20s (52% of cases and of controls), but
again the distribution varied markedly between stud-
ies, reflecting the age groups of the women included
and the years when the cancers were diagnosed.
Among women with breast cancer 2967 had begun
oral contraceptive use before age 20. Just over a quar-
ter of the cases and of the controls who had used oral
contraceptives had begun use while they were nullip-
arous (30% of the cases and 26% of the controls).

The median time since first use of oral contracep-
tives was 16 years in cases and 15 years in controls.
Table 6 shows the overall distribution of time since

Table 5. Distribution of age at first use in cases and con-
trols who had used combined oral contraceptives

Total Duration of Use Cases Controls Age at First Use Cases Controls
<1 year 23% 25% <20 15% 14%
1-4 years 36% 37% 20-24 30% 29%
5-9 years 26% 24% 25-29 22% 23%
10-14 years 12% 11% 30-34 16% 17%
15+ years 3% 3% 35+ 17% 17%
Total 100% 100% Total 100% 100%
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Table 6. Distribution of time since first use in cases and
contols who had used combined oral contraceptives
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Table 8. Distribution of year of first use in cases and con-
trols who had used combined oral contraceptives

Time Since Year of

First Use Cases Controls First Use Cases Controls

<5 years 4% 7% <1965 26% 26%

5-9 years 12% 14% 1965-69 39% 36%

10-14 years 25% 24% 1970-74 24% 23%

15-19 years 32% 29% 1975-79 8% 10%

20-24 years 20% 19% 1980+ 3% 5%
0, [0

25+ years % "% Total 100% 100%

Total 100% 100%

first use in cases and controls and Appendix 10 shows
the distributions separately for cases and controls in
each study. About a quarter of the cases and controls
[27% and 26%, respectively) had begun use 20 or
more years ago. Again these percentages varied by
study, and, as expected, the studies conducted most
recently tended to include comparatively more
women who had begun use relatively long ago.

The median time since last use of oral contracep-
tives was 9 years for both cases and controls. Table 7
shows the overall distribution of time since last use
in cases and controls and Appendix 11 shows the dis-
tribution within individual studies. Overall 13% of
the cases and 13% of the controls who had ever used
oral contraceptives were current users and 28% of the
cases and 27% of the controls had used them in the
last 5 years, but again the percentages varied between
the studies, depending on the ages of the women in-
volved.

Two-thirds of the women had begun use before
1970 and just over a quarter last used them before
1970 (Tables 8 and 9). Relatively few women had be-
gun oral contraceptive use after 1980 and about one-
fifth had last used them after 1980 (Tables 8 and 9).
The median year of first use was 1968 for both cases
and controls, while the median year of last use was
1974 for cases and 1973 for controls.

Table 7. Distribution of time since last use in cases and
controls who had used combined oral contraceptives

Time Since

Last Use Cases Controls
Current* 13% 13%
1-4 years 15% 14%
5-9 years 23% 23%
10-14 years 24% 24%
15-19 years 16% 17%
20+ years 9% 9%
Total 100% 100%

*Includes use < months ago.

Relationships Between Indices of the Timing of Use
Variables that describe the timing of oral contracep-
tive use are highly correlated. This section describes
the relationships between four main indices of the
timing of use {duration of use, age at first use, time
since first use and time since last use) and illustrates
the potential for the association between breast can-
cer risk and each of these factors to be confounded by
the effects of the other factors.

Some indices of oral contraceptive use must, by
definition, be related. For example, time since last use
must necessarily be shorter than time since first use.
The fact that oral contraceptives have been available
only for a relatively short period of time and are used
only during a particular period in a woman’s life in-
duces further relationships between indices of the
timing of use. For example, women who had stopped
use long ago would not have had the opportunity to
have taken oral contraceptives for long durations.
Also, since oral contraceptives are typically used dur-
ing the reproductive years, women who started use as
teenagers or in their early 20s would have a greater
potential for long durations of use than women who
started use in their 30s or 40s.

Tables 10-13 summarise, for cases and controls
combined, the overall relationships between duration
of use, age at first use, time since first use and time
since last use. The chi-squared statistic of association
gives a measure of the magnitude of the correlations,
and since all are based on 4 degrees of freedom, the

Table 9. Distribution of year of last use in cases and con-
trols who had used combined oral contraceptives

Year of

Last Use Cases Controls
<1965 7% 7%
1965-69 20% 21%
1970-74 27% 27%
1975-79 25% 25%
1980+ 21% 20%
Total 100% 100%
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Table 10. Association of duration of use of combined oral
contraceptives with other indices of use
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Table 12. Association of time since first use of combined
oral contraceptives with other indices of use

Proportion in Each Duration of
Use Category With:

First Use First Last

Before Use 20+ Use <5
Duration of Use Age 20 Years Ago  Years Ago
<1 year 9% 23% 15%
1-4 years 13% 24% 20%
5-9 years 19% 27% 35%
10-14 years 17% 36% 50%
15+ years 16% 60% 66%
x> for association

(4 d.f.) 584 1396 4406

values can be compared directly. The strongest asso-
ciation, i.e., the largest chi-squared values, are be-
tween time since first use and time since last use.
After this, the strongest associations are between du-
ration of use and the times since first and last use.
Age at first use, although significantly correlated with
all the other three factors, showed the weakest rela-
tionships with other indices. These results show that
in the overall data there is considerable scope for con-
founding between time since first and last use and
also between duration of use and time since first and
last use and, to a lesser extent, between age at first
use, duration of use and time since first and last use.

When tabulations of the type shown in Tables 10-
13 are restricted to certain subgroups of women, the
potential for confounding can be even more extreme
than indicated in the tables for all women. For ex-
ample, if analyses are restricted to current users of
oral contraceptives, time since first use and duration
of use are even more strongly correlated than in gen-
eral, and for current users whose use has been virtu-

Table 11. Association of age at first use of combined oral
contraceptives with other indices of use

Proportion in Each Age at First
Use Category With:

Total
Duration First Last
Age at of Use of Use 20+ Use <5
First Use 5+ Years Years Ago  Years Ago
<20 50% 26% 41%
20-24 41% 28% 29%
25-29 38% 30% 25%
30-34 38% 27% 26%
35+ 31% 21% 27 %
x> for association
(4 d.f) 715 243 587

Proportion in Each Time
Since First Use Category With:

Total
Duration First Last

Time Since of Use of  Use Before Use <5
First Use 5+ Years Age 20 Years Ago
<10 years 20% 12% 69%
10-14 years 40% 15% 34%
15-19 years 45% 15% . 18%
20-24 years 46% 15% 7%
25+ years 50% 13% 2%
x* for association

(4 d.£) 2186 49 11623

ally continuous, time since first use and duration of
use are essentially the same.

Patterns of Use by Age

The distribution of ever use of oral contraceptives,
and the distributions of the four main indices of tim-
ing of use, vary markedly by age (Table 14}. The most
striking differences by age are in the proportion of
women who began use before age 20, and in the pro-
portion of recent users, both of which decrease rapidly
with age.

An additional consideration is that within certain
age groups the distribution of some indices of use is
severely restricted, partly due to the limited period of
availability of oral contraceptives and partly due to
the fixed age interval during which a woman is likely
to use them. This effect is most evident for age at first
use and time since last use. For example, most
women aged 45 and older could not have started using

Table 13. Association of time since last use of combined
oral contraceptives with other indices of use

Proportion in Each Time Since Last
Use Category With:

Total
Duration First First

Time Since of Use of  Use Before Use 20+
Last Use 5+ Years Age 20 Years Ago
Currentt 64% 23% 4%
1-4 years 57% 18% 6%
5-9 years 48% 14% 12%
10-14 years 34% 12% 23%
15+ years 16% 11% 64%
x> for association

(4 d1.) 6191 628 13513

tIncludes use <12 months ago.
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Table 14. Age-specific distributions of ever use, duration
of use, age at first use, time since first use and time since
last use of oral contraceptives

Age
<35 35-44 45-54 55+
Ever use 62% 63% 41% 15%
Duration of use
<1 years 23 % 22% 27% 26%
1-4 years 43% 38% 34% 34%
5-9 years 27 % 26% 23% 21%
10-14 years 7% 11% 12% 14%
15+ years 0% 3% 4% 5%
Total 100% 100% 100% 100%
Age at first use
<20 42.% 16% 10/0 O%
20-24 43% 42% 15% 1%
25-29 13% 25% 29% 7%
30-34 2% 12% 28% 24%
35+ 0% 5% 26% 68%
Total 100% 100% 100% 100%
Time since first use
<10 years 52% 15% 10% 3%
10-14 years 39% 27% 18% 9%
15-19 years 9% 40% 31% 22%
20-24 years 0% 17% 29% 36%
25+ years 0% 1% 12% 30%
Total 100% 100% 100% 100%
Time since last use .
Current 35% 13% 5% 1%
1-4 years 28% 15% 10% 3%
5-9 years 26% 26% 21% 15%
10-14 years 10% 27% 28% 26%
15+ years 1% 19% 36% 55%
Total 100% 100% 100% 100%

oral contraceptives before age 25. Time since last use
is also restricted both for young and for old women, as
women aged under 35 are unlikely to have completed
their use of oral contraceptives more than 15 years
ago and women aged over 45 are unlikely to be cur-
rent users.

The restrictions in the patterns of use by age, illus-
trated in Table 14, have two main consequences.
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First, certain patterns of use will be associated with
certain age groups, and in some extreme cases, there
will be limited scope for comparing the effect of a
given pattern of use across age groups. For example,
the effect of durations of use of 15 years or longer or
of use that stopped more than 15 years ago cannot be
assessed in women aged under 35. Second, within age
groups, the degree of confounding between the indi-
ces of use can be even stronger than in general. The
data in Table 15 illustrate this effect, taking as an
example the correlation between duration of use and
the two indices of use described elsewhere as being
related to breast cancer risk, namely time since last
use and age at first use.

Table 15 shows the association of total duration of
use with age at first use and time since last use in
women of two age groups: under 35 and 35 and older.
For women aged under 35, duration of use is highly
correlated both with age at first use and with recency
of use, the relationship being even stronger for the
joint distribution of age at first use and recency of use.
Among women aged 35 and over there is still some
confounding between duration of use and recency of
use, but the relationship between duration of use and
age at first use is much weaker than at younger ages.
Thus, for women aged under 35 there is scope for
substantial confounding in analyses of the effects of
duration of use unless the effects of recency of use and
age at first use are taken into account. For women
aged 35 and over the potential for confounding is less
severe.

In conclusion, not only is there more scope for con-
founding between the various indices of the timing of
use of oral contraceptives within specific age groups
than in the overall data, but analyses within specific
age groups can restrict the comparisons that are pos-
sible. In order to establish which aspects of hormonal
contraceptive use are directly related to breast cancer
risk, the approach in these analyses has been initially
to examine the relation between risk and various in-

Table 15. Association of duration of use of combined oral contraceptives with age at first use and time since last use, in

women aged <35 and 35+

Proportion in Each Age and Duration of Use Category With:

First Use Before

First Use Last Use Age 20 and Last
Before Age 20 <5 Years Ago Use <5 Years Ago
Duration of Use Age <35 Age 35+ Age <35 Age 35+ Age <35 Age 35+
<1 year 28% 5% 45% 8% 8% 0%
1-4 years 36% 7% 56% 11% 16% 0%
5-9 years 53% 10% 81% 24% 39% 1%
10-14 years 71% 11% 97 % 45% 68% 5%
15+ years 95% 15% 100% 65% 100% 12%




10S Collaborative Group

dices of use in all age groups combined. Once the
main determinants of risk were identified, residual
effects for other aspects of use were sought and the
consistency of the results were examined in various
subgroups of women, including women of different
ages.

Statistical Analyses

Data from different studies are combined by the
““Mantel-Haenszel”’ stratification technique.®” To en-
sure that women in one study are compared directly
only with similar women in the same study, all analy-
ses are stratified by study, as well as by other factors,
as described below. The stratum-specific quantities
that are calculated are the standard “Observed minus
Expected” (O-E) numbers of women with breast can-
cer, together with their variances and covari-
ances.’®® Use of these simple stratified O-E values in
preference to more mathematical models may sacri-
fice some statistical power, but has the advantage of
avoiding assumptions about the precise forms of any
relationships in the data.

The stratified O-E values, together with their vari-
ances and covariances, yield both statistical tests (p-
values) and statistical descriptions {odds ratios, sub-
sequently referred to as relative risks). To obtain
relative risk estimates from O-E values the “‘one-
step” method is used and, in analyses involving com-
parisons of more than two groups, the confidence in-
tervals associated with these relative risks are
estimated by treating the relative risks as ‘“floating
absolute risks.”’® The use of floating absolute risks
does not alter the relative risks but does reduce the
variances attributed to those relative risks that are
not defined as one, and should greatly reduce un-
wanted covariances between them. A more detailed
description of these methods is given below.

The “‘One-Step Method”

As the name suggests, the one-step method involves
taking only the first step of the iterative procedure
that is normally used in conditional logistic regres-
sion. In the case of risk factors with only moderate
effects, that is, with associated relative risks of less
than about 2, this approximation yields results al-
most identical to those from the iterative method.
The advantage of the one-step estimate of the relative
risk is that it is related in a reasonably direct way to
the observed and expected numbers of cases. The fol-
lowing describes the method, and its application to
various types of analysis.

Two EXPOSURE GROUPS. Consider the simplest case
of unstratified data with just two exposure groups, A
and B. Let O denote the number of cases in group A,
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and let E denote the “expected”’ number of cases in
group A, i.e., the size of group A times the average
risk in both groups together. The one-step estimate of
the log of the relative risk for A versus B is log RR =
(O-E)/var(O-E), and the variance of this estimate is V,
where V is 1/var(O-E). Significance tests are based on
the ratio of the log relative risk to its standard error,
i.e., z = (log RR)/se{log RR}, and tables of the standard
normal distribution are used to determine the corre-
sponding significance level. Appendix 12 shows an
example of these calculations using hypothetical data
on ever and never use of oral contraceptives from
within a single study.

STRATIFIED DATA. In these analyses the data are di-
vided into several strata with separate values of (O-E)
and of its variance, var(O-E), calculated for each stra-
tum. In this case an overall stratified estimate of the
relative risk can be obtained by simply applying the
procedure described above to the sum of the indi-
vidual {O-E) values and the sum of their variances.
Note that within each stratum, the var(O-E) is the
reciprocal of the variance of the log relative risk and
hence represents the amount of “information’ in that
stratum about that log relative risk. The overall esti-
mate of the log relative risk is, therefore, a weighted
average of the individual log relative risks with indi-
vidual weights proportional to var(O-E), the informa-
tion content of the stratum. This “additive’’ property
of the (O-E} quantities and of their variances makes it
easy to see exactly how a particular stratum or study
contributes to the overall result and provides the
reader with the opportunity of examining the sensi-
tivity of the overall results by subtracting whatever
results they wish from the total. Appendix 13 illus-
trates how to use the method for combining data from
different strata and shows how to examine the sensi-
tivity of the overall result to the contribution from a
particular study or stratum.

MORE THAN TWO EXPOSURE GROUPS. In most analy-
ses, the exposure of interest has more than two cat-
egories. For example, time since last use of oral con-
traceptives is grouped into five categories: current
use, 1-4 years, 5-9 years, 10-14 years and 15+ years.
In this situation the method must be applied in vector
form. Suppose that, apart from the baseline group,
there are K other groups. Let (O-E) denote the vector
of their K observed minus expected values and let V
denote the inverse of the corresponding K x K vari-
ance-covariance matrix. The one-step estimator of
the K log relative risks is then obtained by multiply-
ing (O-E) by V and the variance of the vector of log
relative risk estimates is simply V. When the number
of exposure groups is greater than two a further re-
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finement can be made to the variance-covariance ma-
trix, V, and this is described below.

Refinement of Variance Estimates Using Floating
Absolute Risks

To explain the use of floating absolute risks in the
analysis of case-control data, it is helpful to consider
first the analysis of prospective data. Consider a co-
hort with one baseline group and K exposure groups.
In this case it is straightforward to estimate the log of
the probability of disease, o, (i =0, 1, ..., K} for each
of the K + 1 exposure groups and, because each «; is
estimated from a separate group of individuals, these
estimates will be completely independent with esti-
mated variances V; (i =0, ..., K).

With case-control data, however, it is not possible
to estimate the absolute probability of disease be-
cause of the way in which the data have been
sampled. Instead, the usual convention is to present
estimates of the risk in each exposure group relative
to some arbitrary “reference’” group which, by defini-
tion, has a relative risk of one. This results in esti-
mates of the log relative risks B,, B,, . . ., Bg, relative
to the baseline group. Thus if the group with sub-
script zero is chosen as the reference group then B; =
o, -ag 1=1,2,..., K, and their estimates will be
mutually correlated because they all involve o, The
conventional estimate of the variance of B, is approxi-
mately equal to Vo + V; (i = 1,2, ..., K) which means
that if the chosen baseline group is very small, each of
the log relative risk parameters will have a large com-
ponent of variability due to V.

The main reason for adopting this relative risk ap-
proach is because the baseline probability of disease,
a, cannot be estimated from case-control data. How-
ever, even though the log absolute risks themselves
cannot be estimated, it is possible to estimate what
variances, V;, should be, including that for the base-
line group. The floating absolute risks approach still
sets the log of the baseline probability of disease, ay,
to zero, as in the conventional approach, but regards
the log relative risk estimates {B;} as approximately
independent “floating log absolute risks’ {a;}, with
variances {V,}. In other words, the log relative risk
estimates can be thought of as log absolute risks mea-
sured not from zero but from the unknown value of
ap. This modification does not alter the value of the
relative risk estimates, but it does reduce the vari-
ances attributed to them and allows them to be
treated as approximately independent estimates of
relative risk in tests of heterogeneity and trend. Of
course, if the baseline group is large enough then V,
will be negligible and this modification will have very
little effect on the final standard errors. An example
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of how to apply this method to the variances of rela-
tive risks associated with various categories of time
since last use of oral contraceptives is given in Ap-
pendix 14.

Stratification Procedure

Among the 54 studies that contributed to the collabo-
ration, there is considerable variability in the preva-
lence and pattern of oral contraceptive use (Appendi-
ces 4-7, 9-11). While much of this variability is due to
differences in the distribution of age, nationality and
calendar period of diagnosis of the women in the stud-
ies, some of it may well reflect less tangible differ-
ences among the study populations both in the
women themselves and in the way in which the stud-
ies were conducted. For this reason, women from one
study were only ever compared with similar women
from the same study and this was achieved by strati-
fying all analyses by study, and for multicentre stud-
ies by centre within study.

There are of course many other variables that could
conceivably confound the relationship between
breast cancer risk and hormonal contraceptive use
and that therefore need to be considered as possible
stratification factors. The most important of these is
age at diagnosis. Breast cancer risk increases rapidly
with age, the steepest increase occurring during a
woman's reproductive years, the period during which
she is most likely to use oral contraceptives. Data
were therefore stratified by single year of age up to age
65 and by 5-year groupings thereafter: 16, 17, . .. 63,
64, 65-69, 70-74, 75-79, 80-84 and 85-89, cases and
controls below the age of 16 or above the age of 89
being excluded.

Of the other known risk factors for breast cancer,
variables relating to reproductive history are the ones
most strongly associated with pattern of oral contra-
ceptive use. Table 16 shows the overall distribution of
parity and Table 17 shows the distribution of the age
women were when their first child was born. The
distribution of these factors also varies according to
country of residence and year of birth (Appendices
15-17). The effect of a woman’s age when her first

Table 16. Distribution of parity in cases and controls

Parity Cases Controls
0 16% 14%
1 15% 13%
2 31% 27%
3 20% 20% .
4+ 18% 26%
Total 100% 100%
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Table 17. Distribution of women’s age when their first
child was born in cases and controls (parous women only)

Age at

First Birth Cases Controls
<20 12% 16%
20- 42.% 46%
25- 32% 28%
30- 11% 8%
35+ 3% 2%
Total 100% 100%

child was born and of her subsequent parity on breast
cancer risk is shown in Appendix 18 for never users of
oral contraceptives. The results illustrate the strong
protective effect afforded to women who have their
first child at an early age and, within a given age at
first birth, the additional protection associated with
increasing parity. The corresponding association be-
tween reproductive history and ever use of oral con-
traceptives is also shown among controls. Overall,
parous women are more likely to have used oral con-
traceptives than nulliparous women and the probabil-
ity of ever use increases with increasing parity (Ap-
pendix 18).

The relative risk of breast cancer is also reduced
once a woman is no longer at risk of conception (i.e.,
is menopausal, has had a hysterectomy, bilateral oo-
phorectomy, or tubal ligation), and the relative reduc-
tion in risk tends to be greater the younger women are
when this occurs {Appendix 18). The likelihood of
ever having used oral contraceptives is also related to
the age at which a woman’s risk of conception ceases:

“the older she is when this occurs, the more likely she
is to have used oral contraceptives (Appendix 18).

The results in Appendix 18 demonstrate the asso-
ciations between reproductive variables both with
breast cancer risk and with various aspects of oral
contraceptive use. Some relationships are particularly
strong. For example, recency of use is more strongly
related to whether or not a woman is still at risk of
conception than is ever use (Appendix 18). Thus, con-
founding caused by reproductive variables may be
more extreme when examining risk associated with
specific indices of use than with ever use. Because age
at first birth, parity and the age at which a woman
ceases to be at risk of conception are closely related to
breast cancer risk and to various aspects of oral con-
traceptive use, all main analyses were routinely
stratified by these variables, according to the divi-
sions shown in Appendix 18.

Excessive stratification by factors that are not ac-
tually confounders for the association of interest can
lead to an appreciable decrease in the precision of the
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estimated effects, i.e., to a substantial loss of infor-
mation. Having established that time since last use is
the variable that most strongly relates oral contracep-
tive use to breast cancer risk, the effect of other po-
tential confounders on this main finding is examined
in detail in Appendix 19. This has been done using an
exact conditional logistic regression model in which
study, age at diagnosis, parity, age at first birth and
age at which risk of conception ceased were used to
define the strata, and additional adjustment for each
variable of interest was made by incorporating an ap-
propriate term in the model. This approach was used
because the data were already so finely stratified that
further stratification would have led to the loss of a
considerable amount of information. The results,
which when adjusted for only the routine stratifica-
tion variables are virtually identical to those obtained
using the one-step method, show that none of the
variables examined appeared to confound the rela-
tionship between breast cancer risk and time since
last use, so no additional adjustments were deemed
necessary.

Presentation of Results

Results are for the relative risk of breast cancer are
given as adjusted relative risks, the precise stratifica-
tion used being specified in each case. Due to the
large number of estimates involved, 99% confidence
limits are used. In general, the results are presented as
plots, with each relative risk plotted as a black square
whose area is inversely proportional to the variance of
the logarithm of the estimate, and hence is an indi-
cation of the amount of statistical information avail-
able for that particular estimate, i.e., the information
content. There are two main types of plot.

One type of plot describes a two-way comparison,
such as ever use versus never use, and gives O-E,
var(O-E) and the corresponding relative risk sepa-
rately for each of the studies with substantial
amounts of statistical information. The studies with
smaller amounts of statistical information are in-
cluded in the appropriate “other”” category according
to their design. In this case the overall estimate is
calculated by using the sum of the study-specific val-
ues for O-E and var{O-E).

Another type of plot describes the results of cat-
egorical analyses involving more than two groups and
represents the aggregated results from all relevant
studies. This type of plot shows the relative risks for
each exposure category relative to the baseline cat-
egory together with the appropriate 99% confidence
interval using variance estimates based on the float-
ing absolute risk approach.”® Each point is accompa-
nied by two statistics: log RR/var(log RR), and 1/var-
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{log RR). The latter is the information content with
respect to the particular relative risk estimate and the
former is simply the log relative risk estimate
weighted by the inverse of its variance. Where the
confidence interval associated with the relative risk
estimate extends beyond the scale of the plot, this is
indicated by an arrow and where the confidence in-
terval is too wide there is sometimes insufficient
space to print the relative risk estimate and its stan-
dard error: in these cases, however, both the relative
risk and the standard error can be calculated directly
from the information given, i.e., for two-way plots
from the relevant O-E and var{O-E), as described in
Appendix 12, or if the analysis involves more than
two exposure groups, from the relevant log RR/var
(log RR) and 1/var (log RR). Heterogeneity between
relative risk estimates and, where appropriate, linear
trends in relative risks are assessed by the usual “chi-
squared” statistics. Appendix 20 shows an example of
this type of presentation based on the results in Ap-
pendix 14, together with an illustration of some ways
in which the statistics presented can be used.

Where results are presented in tabular form, only
summary information is given and the relative risk
estimates and their standard error are based on con-
ventional methods rather than the floating absolute
risks approach. Where 1/var {log RR], i.e., the ““infor-
mation content,” for a particular estimate is less than
20.0, the result is considered to be based on “insuffi-
cient data” for the point estimate to be presented.

Breast Cancer Risk and Use of Combined
Oral Contraceptives

This section describes the results relating to various
aspects of oral contraceptive use and examines the
consistency of the main findings within women of
different characteristics. Patterns of risk are also pre-
sented separately for cancers localised to the breast
and for more extensive disease. The analyses include
52,925 women with breast cancer and 99,018 controls
(22 cases and 125 controls having been excluded be-
cause they were aged under 16 or 90 or older and a
further 350 cases and 1096 controls having been ex-
cluded because their use of oral contraceptives was
classified as unknown).

An important consideration in these analyses is
what the definition of an “‘ever user” is and how that
definition might affect the conclusions. Many women
have used oral contraceptives for only a few months
or even less, and there are differences between studies
in whether such women are actually defined as “ever
users.” This is reflected in the substantial variation
between studies in the proportion of women reported

Breast Cancer and Hormonal Contraceptives 13S

to have used oral contraceptives for less than a year
(Appendix 7) and the fact that among such women,
50% had reported durations of use of 3 months or less
(Appendix 8). Reporting of use for short durations is
common, especially among women whose last use of
oral contraceptives was long ago: the proportion of
users whose total duration of use was reported to be
12 months or less was 17% for women who stopped
use less than 10 years ago, 35% for women who
stopped use 10-19 years ago, and 62% for women who
stopped use more than 20 years ago. Given the large
proportion of women who stopped use long ago whose
reported duration of oral contraceptive use is less
than a year and the fact that such use is likely to have
been very brief, even a slight tendency for cases to
recall such use more often than controls could poten-
tially bias the results.

Although there is no way of knowing whether the
different definitions of ever use between studies or
the differential recall of short durations of use by
cases and controls have biased the results, their pos-
sible effects on the main findings have been examined
here by performing sensitivity analyses in which ever
users are defined firstly as women with any reported
use of oral contraceptives and secondly as women
with durations of use of more than 12 months (in
which case women with durations of use of 12
months or less are reclassified as never users). Results
that are comparatively unaffected by the reclassifica-
tion of short duration users are considered more trust-
worthy than results that vary according to the ap-
proach used. Such sensitivity analyses are designed to
explore the possible biases within the data, not to
investigate the effects on breast cancer risk of oral
contraceptive use that lasted more than a year.

Recency of Use

Recency of use is the aspect of oral contraceptive use
most strongly related to breast cancer risk.! That re-
lationship is illustrated in Appendix 21 which shows,
for single years of time since last use up to 20 years,
the number of cases and controls and the associated
relative risk of breast cancer. It can be seen that the
relative risk is significantly elevated in current users
and remains above 1.0 until about 10 years after ces-
sation of use.

Figure 1 contrasts the results according to time
since last use of oral contraceptives, using two differ-
ent definitions of ever-use: in Figure 1a women with
durations of use of 12 months or less are included
among the ever users and in Figure 1b they are in-
cluded among the never users. The overall pattern of
risk with time since last use is virtually unchanged by
the reclassification, as is the information content of
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(a) All Users (b) Users With Total Duration of Use >1 Year
Statistics Statistics . -
Time Since InRR. 1 Relative Risk” InRR 1 Relative Risk
Last Use cases/Controts var(InRR) var(inRR) RR & 99% Cl RR1SD cases/Controts  var(InRR) var(inRR) RR & 99% CI RR+SD
Never 28200/55220 0.0 5421.0 1.00+ 0.014 32775/64839 0.0 70632 1.00+0.012
Current 2356/4328  180-1 845.7 1,241 0.038 200003778 1605 7931 1.2+ 0.039
1—4 years ago 2717/4851 1586 11033 = 1.15¢ 0.032 23713882 1352 9550 = 1.15£ 0.035
5-9 years ago 423977688 1287 18822 1.07+0.024 3486/5973 87-1 1545-0 1.06+ 0.026
10-14 years ago 4384/8182  -345 20236 0.98+ 0.022 3196/5728  -59.9 1482:0 0.96+ 0.025
15-19 years ago 2981/5585 128 13012 1,01+ 0.028 1723/3264 -14.9 7761 0.98+ 0.036
. . 1.03+ 0.065
20+ years ago 1453/2700 44.8 5642 1.08x 0.044 579/1090 80 24141 +
L L . -
0.0 0.5 10 15 2.0
0.0 0.5 1.0 1.5

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of concep_tion ceased. ) o )
t Relative to never users and users with a total duration of use <12 months, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased

Figure 1. Relative risk of breast cancer by time since last use of combined oral contraceptives.

the data, i.e., 1/var (log RR) (see Statistical Analysis
section) for women who stopped use up to about 10
years before. For use that stopped 10 or more years
before, however, the numbers of cases and controls
and the information content of the data is substan-
tially reduced when women with short durations of
use are classified as never users. It can be seen that
the results for use that ceased 20 or more years ago are
particularly sensitive to how short duration users are
classified, and the paucity of information in that cat-
egory for women with reported use of more than a
year is evident. The relative risk estimate at all but
one level of time since last use is very slightly lower
when women with short durations of use are classi-
fied as never users than when they are classified as
ever users. Therefore, the different definitions of ever
use between studies and the possible differential re-
porting of short durations of use by cases and controls
does not appear to have affected the main conclu-
sions, i.e., of an increased risk in recent users but no
elevation of risk in past users, but they may have
inflated the relative risk estimates very slightly at
each level of time since last use. In addition, results that
pertain to use that stopped many years ago are espe-
cially sensitive to the way in which ever-use is defined.

Appendices 22 and 23 show for individual studies
the relative risks associated with recent use of oral
contraceptives and use that ceased 5 or more years
ago, respectively. Reclassification of short duration
users as never users made little difference to the het-
erogeneity between studies or study designs, but
slightly reduced the relative risk estimate associated

with use that ceased 5 or more years ago (Appendix 23).
Appendix 24 shows age-specific results for time since
last use, using the two definitions of ever-use. Again,
the results are little affected by how ever-use is defined.

Duration of Use

Appendix 25 shows the distribution of single years of
total duration of use of combined oral contraceptives,
up to 15 years, and the associated relative risks. Most
relative risks tend to be slightly above 1.0. There is a
weak trend of increasing risk with increasing dura-
tion of use, but once time since last use is taken into
account there is no evidence of a residual effect of
total duration of use.! Because breast cancer risk is
related to recency of oral contraceptive use, it is pos-
sible that only durations of continuous, or fairly con-
tinuous, recent use are relevant. Breast cancer risk
was therefore examined in relation to duration of use
among women whose entire use of oral contracep-
tives was continuous or interrupted by only 24
months or less, excluding pregnancies (Appendix 26).
Within each level of time since last use there was no
significant heterogeneity or trend in the risks associ-
ated with different durations of continuous use. Fur-
thermore, among current or recent users, it is difficult
to distinguish the effect of long durations of continu-
ous use from that of beginning use at a very early age.

Age at First Use
The overall distribution of age at starting use of com-
bined oral contraceptives and the associated relative
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risks of breast cancer are shown in Appendix 27 for
single years of age at starting. Women began use at a
wide range of ages and there is a considerable amount
of information available for use starting at age 16 or
younger up to age 40 or older. The most commonly
reported age at starting is 20, and this in part reflects
the tendency for women to round up or down to that
age. The relative risk of having breast cancer diag-
nosed tends to be slightly greater than 1.0 for all ages
at starting, and to be somewhat larger for women who
started use as teenagers.

Appendix 28 shows detailed results for use begin-
ning at single years of age from 17 up to 21, according
to time since last use of oral contraceptives. In cur-
rent users and women who stopped use 1-4 years ago,
the relative risks of having breast cancer diagnosed
increase significantly the younger women were at
first use, and these trends are not materially affected
by the way short duration users are classified. By con-
trast, for women who stopped use 5 or more years ago,
the trend with age at first use is not statistically sig-
nificant and any apparent increased risk associated
with use beginning at young ages is diminished when
short duration users are classified as never users. It
can be seen in Appendices 27 and 28 that overall, and
within most levels of time since last use, there is an
apparent step down in the relative risk of breast can-
cer between first use at age 19 and age 20 which is
more marked than the differences in risk between
first use at other adjacent young ages. The step down
in the relative risk between ages 19 and 20 is less
likely to be due to biological differences which exist
only between ages 19 and 20 than to slight differential
reporting of age at first use between cases and con-
trols. To investigate whether such biases might effect
the results, analyses were performed grouping age at
first use as <21, 21-25, 26-30, and 31+ and the results
are contrasted with those in which age at first use was
grouped as <20, 20-24, 25-29 and 30+ (Appendix 29).
These analyses were also repeated classifying ever us-
ers as women with a reported duration of use of more
than 12 months. It can be seen in Appendix 29 that no
matter what grouping of age at first use or whatever
definition of ever use is applied, among current users
and those whose last use was 1-4 years ago, the rela-
tive risk of breast cancer associated with use at early
ages, i.e., at ages <20 or <21, is elevated although the
relative excess is not as marked for the group aged <21
as for the group aged <20. By contrast, for women
whose last use was 5 or more years ago, the results are
sensitive to the way both early use and ever use is
defined. For example, for women whose last use was
15+ years ago the relative risk estimate for use begin-
ning at young ages ranged from 1.14 ({SD 0.08) to 0.89
{SD 0.07), depending on the definitions used. The ap-
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parently high relative risk of breast cancer for women
in this subgroup with short durations of use begin-
ning at an early age may well be due to differential
reporting by cases and controls of brief use at early
ages that ceased long ago, especially since there is no
excess risk associated with use of longer durations
{Appendix 30).

Appendix 31 shows that among women who began
use at early ages the relative risk of breast cancer
associated with use in the last 5 years tends to be
higher the younger the women are when their cancer
is diagnosed, regardless of the definition of early use
or of ever use. Where use stopped 10 or more years
ago, however, the results are sensitive to the way in
which early use and ever use is defined and overall
there is no consistent evidence of an elevated risk of
diagnosis of breast cancer at any age for women who
began use at young ages, although there is only a lim-
ited amount of information available for women aged
45 and older.

Within each time since last use category there is no
statistically significant trend in the risk of having
breast cancer diagnosed according to duration of use
in women who started use either before age 20 or at
older ages, irrespective of the way in which ever use is
defined (Appendix 32). Nor is there any statistically
significant trend with duration of use within specific
age groups, either for women who began use before
age 20 or at older ages ([Appendix 33). The restrictions
of the available age-specific information according to
age at first use and duration of use can be seen in
Appendix 33.

Age at first use of oral contraceptives is closely re-
lated to the time between menarche and first use.
Appendix 34 shows the relationship between the risk
of having breast cancer diagnosed and time between
menarche and first use of combined oral contracep-
tives. Among current and recent users, women who
started use within 5 years of their menarche have the
highest relative risk of breast cancer, but the magni-
tude of the excess is not as large as that attributed to
teenage use shown in Appendices 28 and 29 and there
is no significant heterogeneity in the results. For
women who had stopped use five or more years be-
fore, there is no evidence of an excess risk of having
breast cancer diagnosed among women who had
started use soon after their menarche.

In summary, among current and recent users the
relative risk of having breast cancer diagnosed is
greater among women who began use at young ages,
i.e., as teenagers, than among women who began use
at later ages. Although the magnitude of this excess is
sensitive to the way use at young ages is defined, with
the results being most extreme when it is defined as
"“use beginning before the age of 20,” the association
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persists regardless of how early use or ever use is de-
fined. By contrast, among women whose use ceased
many years ago the relative risk of breast cancer as-
sociated with use beginning at young ages is sensitive
to the way both early use and ever use are defined, and
there appears to be some differential reporting be-
tween cases and controls of short durations of use
beginning at young ages. Overall, however, 10 or
more years after cessation of use there is no consis-
tent evidence of an increased risk of breast cancer in
women who began use at young ages. Most informa-
tion about women who began use at young ages is
derived from women aged under 45 when their cancer
was diagnosed. For women aged over 45 the limited
available information does not suggest an increased
risk of breast cancer associated with use beginning at
young ages, but as more data for women aged over 45
accumulate in the future, it will be necessary to re-
examine the worldwide evidence. When this is done
it will be important to bear in mind that there might
be differential reporting of brief use at young ages,
especially where use is reported to have ceased many
years ago.

Use in Relation to Childbearing

It is known that breast cancer risk is affected by a
woman'’s reproductive history (Appendix 18). While
stratification for various aspects of reproductive his-
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tory should eliminate confounding due to those vari-
ables, it is of interest to examine whether the results
relating to oral contraceptive use are consistent
among women with different patterns of childbear-
ing.

Nulliparous women have a higher risk of breast
cancer than parous women (Appendix 18). They also
constitute a special group in that there is no oppor-
tunity for the effects of their oral contraceptive use to
be modified or confounded by their pattern of child-
bearing. It is worth noting, therefore, that when nul-
liparous women are examined separately, their pat-
tern of risk in relation to time since last use of oral
contraceptives is similar to that observed for parous
women (Figure 2.

Parous women have lower risks of breast cancer
than nulliparous women and their risk declines with
decreasing age at first birth and with increasing parity
(Appendix 18). The decline in breast cancer risk with
time since last use of oral contraceptives is evident
for all parous women (Figure 2} and for women who
had their first child at different ages and for women
who had different numbers of children (Appendix 35).
Although there is some evidence of heterogeneity in
the relative risks by parity among women who
stopped use 5-9 years ago, this could well be due to
chance since similar patterns were not seen for the
relative risks-associated with other periods since last
use.

Nulliparous Parous
i Relative Risk* Relative Risk*
Iia"s‘: Ss“;ce Cases/Controls RR & 99% ClI RR+SD Cases/Controls RR & 99% Cl RR+SD
22823/44942 1.00+ 0.015
Never 5145/9653 . 1.00+ 0.040
Current 517/889 —#—  1.30+ 0.089 1814/3407 .- 1.231 0.042
1-4 years ago 430/667 4-m— 1.15:0083  2274/4168 = 1.16£ 0.035
5-9 years ago 505/722 —L—— 1.03:0069 710694 10720025
10-14 years ago 439/560 —n— 0.98+ 0.075 3921/7600 0.98+ 0.023
15+ years ago 372/516 —— 1.04+ 0.091 4042/7734 1.03+ 0.026
L . 1 J | . 1 1 J
0-0 0-5 1-0 1.5 20 0-0 05 1.0 1.5 2.0

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

Figure 2. Relative risk of breast cancer by time since last use of combined oral contraceptives in nulliparous and parous

women.



Contraception
1996;54:15-106S

The pattern of risk by time since last use of oral
contraceptives is similar for women who began use
before the birth of their first child and for women who
began use after the birth of their first child, both pat-
terns being similar to that seen for nulliparous
women.! In addition, breast cancer risk is not related
to the duration or timing of use of oral contraceptives
while a woman is nulliparous. Appendix 36 shows the
relative risk of breast cancer according to time since
last use and duration of use of oral contraceptives
while nulliparous, the data for nulliparous and parous
women having been combined because there were no
differences between the patterns of risk between the
groups. Even where 5 years of nulliparous use had
been completed 15 or more years before the diagnosis
of breast cancer, there is no evidence of an increase in
breast cancer risk (Appendix 37). Nor were the find-
ings according to age at first use explained by use
while nulliparous: Appendix 38 shows detailed analy-
ses of breast cancer risk according to time since last
use of oral contraceptives, age at first use, parity at
tirst use and total duration of use.

There was, however, some suggestion that the tim-
ing of childbearing might modify the risks associated
with recent oral contraceptive use, with the relative
risk of breast cancer being greater for women whose
last birth was within the last 15 years than for women
whose last birth was more than 15 years ago (Figure
3). Similar patterns were also seen with time since
first birth, but the trends in relation to the first birth
were not as strong as in relation to the last birth (Ap-
pendix 39). The effects of the timing of childbearing
on the relative risks associated with recent use ap-
peared to be independent of a woman’s age when her
cancer was diagnosed {Appendix 40).

(a) Last Birth <10 Years Ago

Time Since
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Appendix 41 shows an analysis of the relative risk
of breast cancer by age at first use and time since last
use of oral contraceptives in nulliparous women and
in parous women who had a birth <15 years and 15+
years before. In recent users who began use before age
20 there is considerable heterogeneity in the risk ac-
cording to the timing of childbearing (X* on 2 d.f. =
9.6; p = 0.008), but for women who began use after
age 20 or older, the heterogeneity is less marked (X*
on 2 d.f. = 5.0; NS|. It can be seen, however, that very
few recent users who began oral contraceptive use
before age 20 had their last birth more than 15 years
ago.

In summary, these results suggest that childbearing
patterns and the timing of use of oral contraceptives
in relation to childbearing do not have a major effect
on the relative risks associated with recent or past
oral contraceptive use. Timing of the last birth is the
only factor that appeared to modify the magnitude of
the relative increase in breast cancer risk among re-
cent users, with the relative risk of breast cancer as-
sociated with recent use of oral contraceptives being
higher for nulliparous women and women whose last
birth was less than 15 years ago, especially where use
began before age 20. However, even with the large
amount of information available here, it is impossible
to disentangle the exact nature of the effects of age at
first use, age at diagnosis and timing of childbearing
on the relative risk of breast cancer in recent users.
Nor is it possible to rule out the possibility that these
findings are due to chance.

Age at Last Use
The distribution of age at last use of combined oral
contraceptives in cases and in controls and the corre-

(b) Last Birth 10-14 Years Ago (c) Last Birth >15 Years Ago

Relative Risk* Relative Risk" Relative Risk*
Last Use Cases/Contrels RR & 99% Ci RR1SD Cases/Controls RR & 99% ClI RR+SD Cases/Controls RR & 99% CI RR1SD
Never 1312/2463 -L— 1.00£0.054  1527/2075 1.00+ 0.055 11820/15676 1.00+ 0.024
Current 742/1290 —MW— 13120072 273383 [ i—— 1.3320.126
3701457 1.00+ 0.087
1-4 yaars ago 8571275 —l—  1.30:0.067 348/468 %  125:0104
5601723 0.98+ 0.067
5-9 years ago 1127/1549 1.09+ 0.050 600/330 1.07x0.071
1166/1522 1.041 0.048
10~14 years ago 814/1040 1.02+ 0.058 858/1135 0.97+ 0.056
1399/1894 0.941 0.041
15+ years ago 379/421 — - 1.14x0.103 5659/662 0.96x 0.079
2101/2654 1.02+ 0.040
i 2 N 5 L
. L L s
0-0 0.5 1.0 15 2.0 0.0 0.5 10 15 20
0.0 05 10 15 2.0

Test for heterogeneity:
Test for trend:

X2 (4df) = 14.1 ; p=0.007
X {1df)=9.8 ; p=0.002

X2 (4df) = 11.7 ; p=0.02

X? (4df) =35 ; NS
X2 (1) = 10.0 ; p=0.002

X*(1dh=00 ;NS

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

Figure 3. Relative risk of breast cancer by time since last use of combined oral contraceptives in parous women, according

to time since last birth.
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sponding relative risks are shown in Appendix 42.
Overall, the older women were when they stopped
using oral contraceptives, the greater the relative risk.
Once time since last use is taken into account, how-
ever, there is no significant variation in risk by age at
last use {(Appendix 43). It can be seen in Appendix 43
that two thirds of the information about current use
is for women aged 35 or older at last use and one third
is for women aged 40 or older at last use. In recent
users who started use before age 20, the relative risks
tended to be greater the younger the women were
when use stopped (Appendix 44). In recent users, age
at last use is closely correlated with age at diagnosis
and the findings in Appendix 44 are indicative of the
effects already described, namely, that among recent
users who began use at early ages, the relative risk
tends to be higher while women are young (Appendix
24) and to decline with time since last birth (results
are summarized in Table 18). For women who stopped
use 5 or more years ago, there is no clear pattern of
risk with age at stopping use.

Time Since First Use
The distribution of time since first use in cases and
controls and the associated relative risks are shown in
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Appendix 45. Most relative risks were greater than
1.0, and they tend to be highest of all around 10 years
after starting use. Thereafter the relative risks fall,
returning to around 1.0 at about 20 years after first
use. When the data are subdivided by time since last
use and, in recent users, by age at first use there is
little residual effect of time since first use, except
perhaps in recent users who began use before age 20
(Appendix 46). The decline in risk with time since
first use in recent users who began use before age 20
is a reflection of the declining risk with age at diag-
nosis, with age at last use and with time since last

birth {Table 18).

Year of First and Last Use

Most women included in these analyses had begun
taking oral contraceptives before 1970 and had ceased
use before 1980. There was some heterogeneity of risk
by year of first use (Appendix 47) and a strong trend of
increasing risk with increasing year of last use (Ap-
pendix 48). The trend with year of last use is largely
explained by the fact that women who stopped use in
recent years are likely to be recent users {Appendix
49). Once account is taken of time since last use,

Table 18. Relative risk of breast cancer in recent users of combined oral contraceptives by age at first use and other factors

RR* = SD

Associated with Recent Uset
of Oral Contraceptives in Women
Who Began Use Before Age 20

RR* = SD

Associated with Recent Uset
of Oral Contraceptives in Women
Who Began Use at Age 20 or Older

Age at diagnosis

<30 1.95+0.217
30-34 1.54 £0.132
35-39 1.27 £0.128
40+ insufficient data

Test for trend

Age at last use

<25 2.00+0.284
25-34 1.58 £ 0.088
35+ 1.42+0.134

Test for trend

Time since first use

<10 years 1.85+0.198

10-14 years 1.66+0.116

15+ years 1.40 £0.097
Test for trend x*(1df)=3.7:p=0.06
Childbearing history

nulliparous 1.76 £0.150

last birth <15 years ago 1.46 £ 0.098

last birth 15+ years ago 0.71£0.233

Test for heterogeneity between all women
Test for heterogeneity between parous women

x> (1 df)=5.1;p =002

x> (1 df)=55p=002

x> {2 d.f) =296, p=0.008
x*(1df)=6.4:p=0.01

1.14+0.160
1.13 £0.092
1.16 £0.074
1.16 £0.042
x2 (1 d.f)=0.0: NS

1.19 £0.229
1.16 £0.056
1.14 £0.047
x> (1 df)=01; NS

1.16 £0.044
1.22 +0.052
1.08 + 0.056

x> {1 d.f)=06; NS

1.08 £0.080
1.21 £0.061
1.00 £ 0.063
x2 (2 df.) = 5.0, NS
Y2 (1df)=49,p=003

*Relative to never users of combined oral contraceptives, stratified by study, age at diagnosis, parity, age at first birth, and age at which risk of conception

ceased.
tRecent use denotes current use or use which eeased <5 years ago.
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there are no statistically significant residual trends
with year of last use.

Women with Different Characteristics

Various factors, such as a family history of breast can-
cer, are known to affect breast cancer risk, and al-
though not confounded with oral contraceptive use,
they need to be considered as potential modifiers of
the effects of oral contraceptive use. Appendix 50
shows the relative risk of breast cancer associated
with recent and past oral contraceptive use for vari-
ous subgroups of women. There is little evidence of
variation in the relative risks associated with any pat-
tern of oral contraceptive use according to the wom-
an’s characteristics, with none of the 43 tests for
trend or heterogeneity shown in Appendix 50 being
statistically significant. A global test for heterogene-
ity for all the results in Appendix 50 yields a non-
significant chi-square statistic of 59.4 on 63 degrees of
freedom, which is in line with what would be ex-
pected if there were no heterogeneity in the effects of
oral contraceptives on the relative risk of breast can-
cer by any of these characteristics.

Tumour Spread

The pattern of an excess risk of breast cancer in cur-
rent users, with the relative risk declining with time
since stopping use, is seen both for cancers that are
localised to the breast and for cancers that have
spread beyond it (Figures 4 and 5). At each level of
time since last use the relative risk is, however, larger
for women with localised disease than for women
with more extensive disease. When women with lo-
calised disease and women with extended disease are

(a) Relative risk of cancer localised to
the breast compared to no cancer
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compared directly, a relative deficit of disease which
had spread beyond the breast among ever users is
found at each level of time since use and the magni-
tude of the deficit does not vary significantly with
time since last use of oral contraceptives (x> for het-
erogeneity on 4 d.f. = 6.2; NS). Overall, the relative
risk of disease that had spread beyond the breast com-
pared to localised disease in ever versus never users is
0.88 (2p = 0.002).

Similar results with respect to tumour spread were
found when the analyses were repeated with users of
durations of 12 months or less classified as never us-
ers (Appendix 51). The excess risk of breast cancer in
recent users who began use before age 20 is evident
both for localised and more extensive disease, regard-
less of how short duration users are classified (Appen-
dix 52) and within each category of time since last use
there is no significant trend with duration of use ei-
ther for localised disease or for disease which had
spread beyond the breast [Appendix 53).

The question of whether the relative excess of lo-
calised disease and the relative deficit of more exten-
sive disease is a consequence of earlier diagnosis of
breast cancer in women who have used oral contra-
ceptives cannot be answered directly from these data.
Increased surveillance for breast cancer while women
are currently using oral contraceptives is unlikely to
be the sole explanation for the findings because the
relative excess of localised cancers is no greater in
current users than in past users (Figure 4c). Further-
more, indirect evidence based on the reporting of past
mammographic examinations among controls does
not suggest that mammographic screening is more
frequent among current or recent users than never
users (Appendix 54). Information on whether women

(b) Relative risk of cancer that had (c) Relative risk of cancer that had spread
spread beyond the breast compared
to no cancer

beyond the breast compared to
localised cancer

Time Since Localised Relative Risk* Spread Relative Risk* Spread Cases/ Relative Risk*

Last Use Cases/Controls RR&99%Cl _ RRsSD Cases/Controls RR&99%Cl___ RRiSD L ised Cases RR&99%CI __ RRiSD
Never 5628/31521 1.00+ 0.025 4571/31521 1.00+0.028 4571/5628 + 1.00+ 0.038
Current 7473114 - 124+ 0.062 50173114 1.10+ 0.067 5017747 — 0.85: 0.070
1-4 years ago 886/3399 - 1.16£0.051 583/3399 1.08: 0.058 583/886 - 0.86+0.061
5-9 years ago 1441/5452 1.06+ 0.036 1037/5452 0.96+ 0.039 1037/1441 J 0.94+ 0.047
10-14 years ago 1606/5977 0.97+ 0.033 1117/5977 091+ 0.036 1117/1606 0.90+ 0.045
15+ years ago 1684/5876 B 113:0039 10535876 0gsso0a2 1051684 = 0792 0.047

‘ ' Q.0 Qs 1-0 1.5 20
0.0 05 10 15 2.0 o0 05 10 15 2:0

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased

Figure 4. Relative risk of localised cancer and cancer that had spread beyond the breast by time since last use of combined

oral contraceptives.



208 Collaborative Group

14 1

1.3 +

12 4 s

Relative risk*

10 + :

0.8 L

Contraception
1996;54:15-106S

e Cancer localised to the breast

s Cancer spread beyond the breast

. // .

<5

5-9

16+ / / Nevér use

Years since last use of oral contraceptives

“Relative risk (given with 95%Cl) relative to never use, stratified by study, age at diagnosis, parity, age at first birth, and age at which risk of

conception ceased.

Figure 5. Relative risk of breast cancer by time since last use of oral contraceptives, according to the extent of tumour

spread.

had a mammogram in the past was available for 19
studies, >3 32031,32,37,40,42,43,45,47-50,52,53 o which 2 are
unpublished, and Appendix 54 shows the relationship
among controls between this variable and time since
last use of oral contraceptives. There is significant
heterogeneity in the proportion of women who re-
ported having had a mammogram by recency of use,
with higher proportions of past users of oral contra-
ceptives having had a mammogram. The results in
Appendix 54 offer only indirect evidence about the
possible effects of different surveillance patterns, and
merit further investigation. They do not, however,
provide an explanation for the elevated risk of breast
cancer among recent users.

Another consideration is that women with higher
levels of education may have their breast cancers di-
agnosed earlier, and that the results are in some way
confounded by educational level. Appendix 55 shows
results for the relative risk of both localised and more
extensive disease by time since last use of oral con-
traceptives and by years of schooling. Among never
users it can be seen that high educational level is
associated with an increased risk of diagnosis of loca-
lised disease which is consistent with the idea that

women of higher educational level have their cancers
diagnosed earlier. However, the fact that the patterns
of risk of localised and more extensive disease with
time since last use were apparent in women with
both high and low education level seem to indicate
that those effects are not a result of confounding be-
tween oral contraceptive use and education level.

In conclusion, the relative deficit of disease that
had spread beyond the breast in women who had
taken oral contraceptives is statistically strong, is
consistently found in various subgroups, and is not
substantially affected by the way in which short du-
ration users are classified. This finding differs from
the others described thus far in that it relates to the
effect of oral contraceptives many years after stopping
use and suggests that in the long-term there might be
a relative deficit of advanced breast cancer in women
who have used oral contraceptives.

Hormonal Constituents

Information on the specific type and dose of oestrogen
and progestogen in the combined oral contraceptive
preparations that individual women had first used,
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(a) Oestrogen Type And Dose
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(b) Progestogen Type And Dose

Time Since . _InRR 1 Relative Risk* Time Since _InRR 1 Relative Risk*
Last Use Cases/Controls var(inRR) var(InRR) RR & 99% Ci RR£SD Last Use Cases/Controls var(nRR) var(inRR)  RR & 99% Cl RR1SD
NEVER 15715/29503 00 23562 1.001 0.021 NEVER 1571529503 0.0 23985 ﬁ 1.002 0.020
LAST USE <5 YEARS AGO: LAST USE <5 YEARS AGO:
ethinyloestradiol < 50ug 1494/2217 747 5140 .— 1.16x 0.047 lavonargestrel < 250mg 93111613 456 359-9 L 1.142 0.056
ethinyloastradiol = 50ug 1203/2543 1074 493.0 L o 1.24x0.050 levonorgestrel > 250mg 622/1358 602 258.6 —— 1.26£ 0.070
mestranal = 50ug 42711152 48-4 1769 —8—  1.312 0086 norathisterone < 1000mg 1070/2075 94.5 437.0 -."' 1.241 0.053
mestranol > 50ug 568/780 529 2248 —l— 12720075 norethistarone > 1000mg 3101457 263 1307 |——— 12210097
other 751213 731 3168 - 1.262 0.063
LAST USE 5-9 YEARS AGO:
sthinyloastradiol < 50ug 5547796 -3§ 2351 0.992 0.065 LAST USE 5-9 YEARS AGO:
ethinyloestradiol = 50ug 954/1699 435 404.6 1.11£ 0.052 levonorgestrel < 250mg 331/527 4.3 144.9 1.03:0.084
mesirandl = 50ug 302/673 84 1346 1,06 0.089 levonorgestrel > 250mg 509/956 244 2183 1.12: 0072
mestranol > 50ug 676/893 13.7 278.0 1.05+ 0.061 norathistarone < 1000mg 726/1242 76 3157 1.021 0.057
norethisterona > 1000mg 324/401 254 125-1 1.23+ 0.099
LAST USE 10+ YEARS AGO: other 611075 54 715 0.98: 0.060
ethinyloostraiol < 50ug 555637 14 214.6 1,05+ 0.070
ethinyloestradiol = 50ug 124772124 -81 4922 0.98: 0.045 LAST USE 10+ YEARS AGO:
mesinenol = 50ug 423/822 24 1868 0.99: 0.073 levonorgestrel < 250mg 212/274 0-4 880 1.00£0.107
mestranol > 50ug 154872073 -568 610-2 0.911 0.039 levonorgestrel > 250mg 6331095 66 256.0 1.03+ 0.063
. . . | norgthisterona < 1000mg 1157/1683 23 4515 1.01£ 0.047
0.0 05 1.0 15 2.0 narsthisterone > 1000mg 716/960 30 269-7 1.01£0.061
other 108011692 -740 4838 | 3 0862 0.042
L L s —
0.0 05 1.0 15 2.0

Test for heterogeneity by type and dose of oestrogen in women with:
Last use <5 years ago X*(3dH=29,NS
Last use 5-9 years ago : Xx*(3d.HN=23 ;NS
Last use 10+ years ago X2(3d.H=4.0;NS

Test for heterogeneity by type and dose of progestogen in women with:
Last use <5 years ago ! X2(4dfy= 2.6;NS
Last use 5-9 years ago X2(4dfH= 54;NS
Last use 10+ years ago : X?(4df= 9.1;p=0003

*Relative to never users, stratified by study. age at diagnosis, parity. age at first birth and age at which risk of conception ceased.

Figure 6. Relative risk of breast cancer by time since last use and oestrogena nd progestogen type and dose of combined

oral contraceptives last used.

had last used and had used for the longest period of
time was available for 27 studies (see Materials sec-
tion). Most ever users had used the standard type of
combined oral contraceptives in which each pill con-
tains a fixed dose of an oestrogen and a progestogen,
and relatively few women had used sequential or pha-
sic preparations, where the dose of progestogen and/or
oestrogen varies during the cycle. There is no evi-
dence of heterogeneity in the risk of breast cancer
according to whether the preparations were sequen-
tial, phasic or standard {Appendix 56) and so sequen-
tial and phasic preparations have been grouped with
the standard type in all other analyses.

Overall women had used 18 unique combinations
of specific types of oestrogen and progestogen (Appen-
dix 57). The proportion of women who had first used
and last used each combination was broadly similar
although over time there was a tendency for women
to change from use of the oestrogen, mestranol, to
ethinyloestradiol, and to change to using the proges-
togen, levonorgestrel (norgestrel). By far, the most
commonly used combinations were: ethinyloestra-
diol with levonorgestrel (norgestrel); ethinyloestra-

diol with norethisterone or norethisterone acetate;
and mestranol with norethisterone. Appendix 58
shows, for the most frequently used combinations,
the number of cases and controls that had first used,
last used and mostly used each combination and the
associated relative risks, by time since last use of oral
contraceptives. Within each time since last use cat-
egory, there 1s no significant Aeterogeneity 1n Areast
cancer risk associated with use of the various specific
combinations.

There is a tendency for specific types and doses of
oestrogen and progestogen to be used together (Ap-
pendix 59). For example, the progestogens norethy-
nodrel and chlormadinone acetate have been used
only with the higher doses of the oestrogen, mestra-
nol, whereas the progestogens desogestrol and ges-
todene have been used only with lower doses of the
oestrogen, ethinyloestradiol. Combinations of ethinyl-
oestradiol or mestranol with norethisterone (or nor-
ethisterone acetate) or ethinyloestradiol with levo-
norgestrel are the only ones that were sufficiently fre-
quent to permit analyses of the possible effects of
variations in dose within specific hormone combina-
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tions. Appendix 60 shows results grouped according
to oestrogen dose and type and Appendix 61 shows
the results grouped according to progestogen dose and
type, and those results are summarised in Figure 6. It
can be seen that in general there is no strong evidence
of heterogeneity of risk between specific doses or spe-
cific types of oestrogen or of progestogen. The only
statistically significant heterogeneity is for progesto-
gen type in women who stopped use 10 or more years
ago, with women who had used “other” types of pro-
gestogens showing a significantly lower risk than for
the specified types (Figure 5b). With so many com-
parisons made, however, this could be due to chance.

The preparations were grouped broadly into low,
medium and high dose, based on oestrogen dose (<50
pg, = 50 pg and >50 ng, respectively, which, as can be
seen from Appendix 59, also reflects progestogen
dose). Most women (73%) remained in the same dose
category during their entire period of hormonal con-
traceptive use. There is no statistically significant as-
sociation between overall breast cancer risk and hor-
monal dose among recent users or among women
who stopped use 5-9 years before (Appendix 62). In
women who had stopped use 10 or more years ago,
however, there was some evidence of a decrease in
risk with increasing dose of the preparation most used
and last used. This trend remains statistically signifi-
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cant when short duration users are classified as never
users (x? on 1 d.f. = 5.1; p = 0.02). There is no signifi-
cant trend with dose in recent users who began use
either before 20 or at older ages (Appendix 63}, nor is
there any significant trend with durations of use in
each dose category either overall or separately for
women aged under 35 or 35 and older (Appendix 64).

When analyses with respect to time since last use
and dose were repeated separately for women with
localised disease and more extensive disease, the
trend of decreasing risk with increasing dose among
past users was strongest for disease that had spread
beyond the breast. This trend remained when short
duration users were classified as never users (Appen-
dix 65). The trend with dose in past users was statis-
tically significant not only for the dose of the prepa-
ration last used, but also for dose of the preparation
first used and dose of the preparation used for the
longest period of time (Appendix 66).

In summary, although there is insufficient informa-
tion to comment reliably on the effects of specific
hormonal constituents of the combined contracep-
tive, what evidence there is suggests that there are no
major differences in the effects of specific types of
oestrogen or of progestogen on breast cancer risk.
However, when preparations are grouped into three
broad dose groups, there is some evidence of a de-

Study (Ref) Ever Users Never Users Statistics Relative Risk*
Cases/Controls  Cases/Controls O-E var(O-E) RR & 99% Cl RR+SD
UK National (25) 123/116 632/639 11 45-3 D 1.03+ 0.150
N 1.26 +0.256
Meirik/Lund (9) 59/62 363/465 4.5 194
Paul/Skegg (28) 50/163 841/1701 02 23.9 1,01 £0.205
1.14 £0.215
Vessey (4,13) 68/58 2315/2333 33 247
Other 425129 22178/19885 22.0 161-0 -+ 1.15+ 0.084
All Studies 725/528 26329/25023 311 274.4 <> 1.12+ 0.064
L L L J
0-0 05 1.0 15 2.0

Test for heterogeneity between studies: X* (4 d.fy=1.0; NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of

conception ceased.

Figure 7. Relative risk of breast cancer in ever versus never users of progestogen-only oral contraceptives.
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Study (Ref) Ever Users Never Users Statistics Relative Risk*
Cases/Controls Cases/Controls O-E var(O-E) RR & 99% ClI RR+SD
Paul/Skegg.(28) 110/252 781/1612 5.2 49-1 —T®—— 1.11x£0.151
WHO (30) 138/1525 3156/17577 4.7 65-6 — 1.07+0.128
Other 91/158 13363/17124 2.0 393 T——— 0.95+ 0.156
All Studies 339/1935 17300/36313 79 154.0 T 1.05x 0.083
—_ 1 a 1 b S
0-0 0-5 1.0 1-5 2.0

Test for heterogeneity between studies: X* (2 d.f) = 0.6 ; NS.

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of

conception ceased.

Figure 8. Relative risk of breast cancer in ever versus never users of depo-progestogens.

creasing risk with increasing dose among women
whose use ceased 10 or more years ago; this trend is
principally due to a significant deficit of disease that
had spread beyond the breast among women who last
used high dose preparations.

Breast Cancer Risk and Use of
Contraceptives Containing
Only Progestogens

Oral Preparations

Use of progestogen-only oral contraceptives was re-
ported by only 1253 (0.8%) women, mostly from the
UK, Scandinavia or New Zealand and, overall, there
was a slight but not significant increase in risk asso-
ciated with ever use (Figure 7). Most use was for rela-
tively short durations (67% for less than a total of 2
years) and breast cancer risk was not significantly re-
lated to duration of use (Appendix 67). Most women
began use after age 25 and there was no clear differ-
ence in risk by age at first use (Appendix 68). Risk
appeared to be increased in women who had begun or
ceased use in the last 10 years, although none of the
relative risk estimates or trends was statistically sig-
nificant (Appendices 69 and 70).

Injectable Preparations

Use of injectable progestogens was also infrequent,
reported by 2,274 (1.5%) women, mostly from Thai-
land and New Zealand and there was no evidence of

an increased risk in ever users (Figure 7). As with oral
progestogen-only preparations, use was for relatively
short durations (64% for less than a total of 2 years),
and breast cancer risk did not appear to be related to
duration of use (Appendix 71) or to age at first use
(Appendix 72). Risk did appear to be increased in
women who had begun or ceased use recently, de-
creasing with time since first and last use (Appendi-
ces 73 and 74) and the trend for time since first use
was statistically significant. Time since starting and
time since stopping use are highly correlated and
stratification of one factor by the other had the effect
of widening the respective confidence intervals sub-
stantially, making it difficult to determine which was
of more fundamental relevance.

In summary, hormonal contraceptives containing
progestogen-only have not been widely used, but the
pattern of risk with time since last use is similar to
that found for combined oral contraceptives (Appen-
dix 75). The same pattern of risk is also observed
when the analysis is confined to women who had not
used combined oral contraceptives in the last 5 years
(Appendix 76).

Cumulative Risk of Breast Cancer

Since recent users of oral contraceptives are more
likely to have breast cancers diagnosed than never
users and there are differences in the extent of tumour
spread between women who have and have not used
oral contraceptives, it is of interest to explore what
these results imply in terms of the incidence of and
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Table 19. Estimated number of breast cancers diagnosed in Europe or North America in 10,000 women who never used
combined oral contraceptives and in 10,000 women who used them from ages 25 to 29

Breast Cancers Diagnosed in 10,000 Women Who
Never Used Combined Oral Contraceptives

Breast Cancers Diagnosed in 10,000 Women Who Used
Combined Oral Contraceptive From Ages 25 to 29

Cumulative 5 Year Cumulative

5 year Incidence Incidence Incidence
Age at Diagnosis Incidence?® Up to End Relative During up to End  Excess Cumulative
of Breast Cancer During Period of Period Risk Period of Period Incidence + SD
Using Estimates of Relative Risk for All Userst
20 to 24 0.5 0.5 1 0.5 0.5 0
25 to 29 3.5 4 1.24 4.3 4.8 0.8+0.1
30 to 34 12 16 1.15 13.9 18.7 2.7+05
35 to 39 28 44 1.07 30.0 48.7 4.7+1.0
40 to 44 56 100 0.98 55.1 103.7 3.7+20
45 to 49 80 180 1.01 80.8 184.5 45+36
Using Estimates of Relative Risk for Users With Total Duration of Use of >1 Yeart
20 to 24 0.5 0.5 1 0.5 0.5 0
25 to 29 3.5 4 1.22 4.3 4.8 0.8+0.1
30 to 34 12 16 1.15 13.8 18.6 2.6x0.5
35 to 39 28 44 1.06 29.6 48.2 42+1.0
40 to 44 56 100 0.96 53.8 102.0 2020
45 to 49 80 180 0.98 78.5 180.5 05+39

2Annual incidence rates per 100,000 never users were taken to be 160 at ages 45 to 49 and 0.007 {age ~17)> at ages 20 to 44, which are intermediate between

UK and USA rates in the mid-1980s.
1From Figure 1.

mortality from breast cancer. Although there is a defi-
nite increase in the relative risk of having breast can-
cer diagnosed in recent users of oral contraceptives,
the strong effect of a woman'’s age on the incidence of
breast cancer complicates the way in which relative
risks according to time since last use translate into
cumulative risks of having cancer diagnosed. In this
section, data on the age-specific incidence of breast
cancer in various populations and estimates of the
relative risk of having breast cancer diagnosed by
time since last use are combined to calculate how the
expected number of breast cancers diagnosed in
women who have taken oral contraceptives at various
ages would differ from the expected number in never
users. Since the relative risks associated with use that
stopped more than 20 years ago cannot yet be reliably
estimated, the cumulative risks presented here have
not been calculated beyond 20 years after cessation of
use.

Cumulative Incidence

The results for the entire study population may not be
representative of all subgroups but probably apply
most closely to women in Europe or North America
who used oral contraceptives from about age 25 to 29,
since this was the most common pattern of use. Even
though it is not clear whether the associations ob-
served are due to earlier diagnosis of breast cancer in
women taking oral contraceptives or to the biological

effects of hormonal contraceptives, the implications
of these findings in terms of the incidence of breast
cancer in such women are illustrated using estimates
of the cumulative number of cancers diagnosed in
never users and in women who used oral contracep-
tives from age 25 to age 29. Details of the calculations
are shown in Table 19. The incidence in women who
had never used oral contraceptives is based on esti-
mated age-specific incidence rates that are midway
between rates in Europe and North America; these
rates, and the expected number of breast cancers di-
agnosed in 10,000 women who had never taken the
pill, are shown in Table 19 for each 5-year age inter-
val. The corresponding number of breast cancers
which would be expected to be diagnosed in 10,000
women who had taken oral contraceptives from age
25 to 29 is calculated by applying estimates of the
relative risk according to time since last use, taken
from Figure 1, to these numbers of expected cancers
in never users. It has already been shown that relative
risk estimates relating to use which ceased many
years ago are sensitive to the way in which women
with short durations of use are classified. For this rea-
son, cumulative incidence estimates are also calcu-
lated using relative risk estimates for users with a
total duration of use of greater than a year and these
are also given in Table 19.

Based on these calculations, 3.5 cancers would be
expected to be diagnosed among 10,000 never users
aged 25 to 29, compared with an estimated 4.3 can-
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cers among 10,000 women currently using oral con-
traceptives at ages 25 to 29—a statistically significant
excess of 0.8 (SD 0.1) cancers. After women stop tak-
ing oral contraceptives the relative risk of having
breast cancer diagnosed declines, but the incidence of
breast cancer increases. Thus, during the next 5 years,
i.e., the age interval 30 to 34, 12.0 cancers would be
diagnosed among the never users and 13.9 would be
diagnosed among the women who stopped use, giving
a statistically significant cumulative excess of 2.7 (SD
0.5) cancers per 10,000 women diagnosed before age
35. Before age 40, i.e., up to 10 years after stopping,
the estimated cumulative excess is similar regardless
of whether the relative risks were based on results for
all users (cumulative excess 4.7 SD 1.0) or for users
with a total duration of use of greater than a year (4.2
SD 1.0). Between ages 40 and 50, i.e., between 10 and
20 years after stopping use, the relative risk of having
breast cancer diagnosed is no longer elevated. The
estimated cumulative excess number of cancers diag-
nosed by age 50 differed somewhat depending on
whether the relative risk estimates were taken for all
users (cumulative excess 4.5 SD 3.6) or for users with
a total duration of use of greater than a year (0.5 SD
3.9), but neither estimate was significantly greater
than zero. Therefore, on the basis of these calcula-
tions, there is a clear and statistically significant ex-
cess in the cumulative number of cancers diagnosed
up to 10 years after stopping use. Over the next 10
years, estimates of how many cancers could be ex-
pected to be diagnosed depend somewhat on the
choice of relative risk estimates; in this example,
however, there is no significant excess in the esti-
mated cumulative number of cancers diagnosed up to
20 years after stopping use, regardless of the choice of
relative risk estimates.

To examine how the excess cumulative number of
cancers diagnosed might vary with the different pat-
terns of use, the same background incidence rates and
relative risk estimates as in Table 19 were used to
calculate the cumulative excess incidence in women
beginning oral contraceptive use at ages 20, 25, 30, 35,
and 40 respectively, and stopping at ages 24, 29, 34,
39, and 44. The results are shown in Appendix 77 for
durations of use of 5, 10 and 15 years. It can be seen
that up to 10 years after stopping use, the cumulative
excess number of cancers diagnosed is roughly similar
for women who stopped use at a given age regardless
of the age at which use started, but that for women
who began use at a given age the excess is smaller the
younger women were when they stopped use. Thus,
the estimated cumulative excess is largely deter-
mined by the age women are when they last used oral
contraceptives and is little affected by the age they
were when use started, or, therefore, by their total

Breast Cancer and Hormonal Contraceptives 258

duration of use. The same conclusion is reached up to
10 years after stopping use regardless of whether rela-
tive risk estimates for all users or users with a total
duration of use of greater than a year are used. By
contrast, up to 20 years after stopping use the esti-
mates of cumulative incidence are somewhat sensi-
tive to which relative risk estimates are used, and it is
possible that some of the excess cancers diagnosed in
the first 10 years after stopping use are offset by a
slight deficit in the number of cancers diagnosed 10—
20 years after stopping use.

The relative risk of having breast cancer diagnosed
in relation to recency of use does not differ signifi-
cantly between women from developed or developing
countries {Appendix 50). However, in developing
countries breast cancer incidence rates are lower than
in Europe or North America, and so the estimated
excess cumulative incidence for women from devel-
oping countries is correspondingly lower at each age
(Appendix 78).

In current and recent users, women who began use
as teenagers have higher relative risks of having
breast cancer diagnosed than women who began use
at older ages, but more than five years after stopping
use, there is no heterogeneity in the relative risks
according to the age at which women began use (Ap-
pendix 29). Calculations of the cumulative excess in-
cidence associated with use beginning at agé 16 and
ending at ages 19 and 24, respectively, were made
using the risk estimates from Appendix 29 for recent
users who began use before age 20 (Appendix 79). The
estimated cumulative excess up to 10 years after stop-
ping use in 10,000 women who used oral contracep-
tives from age 16 to 19 and from age 16 to 24 com-
pared to never users is 0.5 (SD 0.1) and 2.0 (SD 0.3),
respectively. These estimated excesses are of a simi-
lar order of magnitude to the estimated excess for use
from age 20 to 24 or from age 25 to 29. Thus, although
the relative risks of having breast cancer diagnosed
associated with current and recent use beginning at
age 16 are greater than for use beginning at, say, age
25, they act during an age interval when breast cancer
risk is extremely low and therefore have compar-
atively little effect on the estimated cumulative inci-
dence of breast cancer.

Cancers diagnosed in women who had used oral
contraceptives are less likely to have spread beyond
the breast than the cancers diagnosed in never users
(Figure 4). Using methods similar to those described
in Table 19, estimates of cumulative incidence were
calculated separately for localised disease and for
more extensive disease and the results are given in
Appendix 80. Among 10,000 women who used oral
contraceptives from ages 25 to 29, it is estimated that
for localised disease 107 cancers would be diagnosed
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by age 50, compared to 100 such cancers in 10,000
never users, an excess of 7.2 (SD 3.3) cancers; the
estimated excess based on analyses in which short
duration users are classified as never users is 6.5 {SD
3.6). For disease that had spread beyond the breast
there is a small deficit by age 50 of 4.0 (SD 2.9} using
relative risk estimates for all users and a deficit of 5.6
(SD 3.1) using relative risk estimates for users with a
duration of greater than a year.

In summary, because breast cancer incidence rises
steeply with age, the age-interval during which a
woman’s use occurs is critical in determining the ex-
cess number of cancers diagnosed. In effect, it is a
woman’s age at last use which is the main determi-
nant of the excess, which increases with increasing
age at last use. The excess cancers diagnosed in the
period from starting use up to 10 years after stopping
are mainly cancers that are localised to the breast. Up
to 20 years after cessation of use, the estimated cu-
mulative number of cancers diagnosed is somewhat
sensitive to the choice of relative risk estimates but it
is possible that some of the excess cancers diagnosed
in the first 10 years after stopping use are offset by a
slight deficit in the number of cancers diagnosed 10 to
20 years after stopping use. There is, however, a clear
difference in clinical presentation between the can-
cers diagnosed in women who have and have not used
oral contraceptives in that the cancers diagnosed in
ever users tend to be less advanced clinically than the
cancers diagnosed in never users. There is insufficient
information in these data to estimate the number of
cancers that would be diagnosed in women who
ceased using oral contraceptives 20 or more years ago
and as new data on such women emerge it will be
important to revise these estimates accordingly.

Cumulative Mortality

Tumours that are localised to the breast are associ-
ated with a better survival than tumours that have
spread beyond it, but without follow-up information
on the women with breast cancer it is not possible to
be sure whether oral contraceptives use increases, de-
creases, or has no effect on cumulative mortality from
breast cancer. It is of importance, therefore, to obtain
direct information about the survival of women who
have and have not used oral contraceptives.

Conclusion

Breast cancer is the most common cancer among
women worldwide and oral contraceptives have al-
ready been used by more than 200 million women.
Even if oral contraceptive use produced small changes
in the relative risk of breast cancer this would affect
large numbers of women, particularly effects that per-
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sist long after cessation of use. This international col-
laboration involves data from 54 studies and includes
more than 53,000 women with breast cancer from 25
countries. The studies contributing to this review are
varied in their setting and design. Likewise, the indi-
vidual women included in the analyses are of varied
backgrounds and have different baseline risks of
breast cancer. Despite the heterogeneity of the study
designs and of the subjects, the results are remarkably
consistent across the various studies and for women
with different characteristics.

Recency of oral contraceptive use appears to ex-
plain most of the variation in breast cancer risk asso-
ciated with oral contraceptive use and the data pre-
sented here demonstrate that once this factor is taken
into account, few other aspects of oral contraceptive
use have an additional effect on the relative risks of
breast cancer. Among recent users, there is a small
increase in the relative risk of having breast cancer
diagnosed, and the excess is largely due to cancers
that are localised to the breast. The relative risk
among recent users was greater in women who began
use before age 20 than in women who began after that
age. It is not clear whether these findings are the con-
sequence of cancers being diagnosed earlier in women
who have used oral contraceptives, whether they are
due to biological effects of the hormones, or whether
they are due-to a combination of both. Further re-
search may clarify the mechanisms.

This collaboration demonstrates that there is little
evidence for a persistent increase in breast cancer risk
10 to 20 years after cessation of use of oral contracep-
tives; indeed for certain groups of past users there
may, if anything, be a reduction in the risk of breast
cancer. In particular, there is a reduction in the risk of
tumours that have spread beyond the breast, associ-
ated with use of oral contraceptive preparations con-
taining high doses of hormones. These unexpected
findings need to be confirmed.

There is still little information about the effects of
oral contraceptive use that ceased more than 20 years
ago. The collection of new data should provide further
information about the effects of oral contraceptives
more than 20 years after stopping use, particularly
about women who began use as teenagers and are now
reaching an age when breast cancer is common. Such
data should become available in the next decade, and
it will then be necessary to re-evaluate the worldwide
evidence on the long-term effects of hormonal con-
traceptives on breast cancer risk.
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Appendix 1. Details of studies included in the collaboration

Cases Controls
% Ever % Used % Ever % Used
Method of Data Median Year Median Age Number Used COCs Number Used COCs
Name of Study""**"° Country Coliection* of Diagnosis at Diagnosis of Women COCs’ <5Yrs Ago of Women COCs <5 Yrs Ago
Prospective Studies
Kaiser Permanente® USA Medical rec. 1974 51 119 24 16 119 26 16
Adventist Health Study'® USA scaQ 1980 65 207 16 NK 828 14 NK
RCGP'™ UK Medical rec. 1980 45 326 61 32 1304 56 28
Alexander'' Scotland sca 1981 56 186 19 NK 743 17 NK
Oxford/FPAZ?® UK Medical rec. 1982 43 197 49 34 779 56 31
Nurses Health Study®?  USA scQ 1985 53 2870 40 4 11480 39 4
Canadian NBSSY Canada scQ 1985 53 1339 56 3 5327 55 3
Guernsey III" Guernsey scQ 1985 51 67 56 7 266 a7 2
American Cancer Soc?  USA SCQ 1987 64 1286 22 0 5145 23 0
Netherlands Cohort™ Netherlands scQ 1988 64 471 23 0 1690 25 1
Guernsey IV Guernsey scQ 1990 57 43 41 NK 168 41 1
Case-control Studies, Population Controls
Leisure World 2 USA interview 1975 69 138 2 NK 326 4 NK
Brinton® USA Interview 1976 54 3217 22 6 3545 22 7
Ursin®® USA scQ 1977 4 143 53 22 231 48 23
Nomura™ Hawaii Interview 1978 57 344 8 4 344 6 2
Bernstein/Pike>?’ USA Interview 1980 32 439 85 45 439 84 34
CASH* USA Interview 1981 46 4711 60 14 4676 62 15
Hislop® Canada scaQ 1981 53 949 39 7 949 44 8
UK National®® UK Int. & rec. 1983 33 755 91 83 755 89 54
Bain® Australia Interview 1983 56 541 36 NK 1095 39 NK
Rohan’’ Australia Interview 1983 57 451 43 10 451 42 9
Ewertz ® Denmark scQ 1983 53 1545 31 1 1399 33 1
Lee etal™ Costa Rica Interview 1983 46 171 36 12 826 40 22
Olsson 2' Sweden scaQ 1983 38 178 83 35 454 72 21
Meirik/Lund ® Norway/Sweden  Interview 1984 38 422 68 28 527 64 23
Long Island Study™ USA Interview 1984 57 1184 23 1 1184 19 1
Clarke™ Canada Interview 1984 52 607 42 10 1213 45 9
Yuan/Yu'® China Interview 1984 52 534 16 5 534 16 5
Wang/Yu® China Interview 1985 45 300 33 1 300 32 9
Paul/Skegg®® New Zealand Interview 1985 46 891 76 15 1864 82 24
Daling™ USA Interview 1987 38 747 92 23 961 91 25
4 State Study ¥ USA scaQ 1988 61 6888 35 1 9529 39 1
Rookus/van Leeuwen® Netherlands Int. & rec. 1988 42 918 85 33 918 85 29
CRC/ICRFUHPished England Int. & rec. 1988 42 644 83 15 644 80 14
Yang/Gallagher*' Canada sca 1989 58 1019 40 3 1025 43 3
Primic-Zakelj @ Slovenia Interview 1989 46 619 48 12 619 48 9
Stanford/Habel® USA Interview 1989 57 450 46 1 492 46 1
ICRFunpublished England Int. & rec. 1991 50 472 67 3 472 65 2
WISH® USA Interview 1991 41 1866 82 15 2009 79 15
Case-control Studies, Hospital Controls
Morabia** USA Interview 1974 50 451 23 NK 683 18 NK
Vessey * UK Interview 1977 42 1269 43 26 1271 43 25
Hulka? USA Interview 1978 57 279 24 7 2122 33 10
Franceschi ’ Italy Int. & rec. 1980 56 360 4 NK 375 6 NK
Ravnihar'® Slovenia Interview 1981 46 531 30 NK 1939 24 NK
WHO® Australia Interview 1981 47 125 58 21 727 65 32
Nigeria Interview 1981 43 20 10 5 171 6 2
Israel interview 1982 44 946 29 9 2100 32 13
Philippines Interview 1982 42 246 21 9 1268 20 6
Columbia Interview 1982 45 35 20 9 220 31 23
Mexico Interview 1983 43 150 29 14 1582 32 16
Chile Interview 1983 46 142 25 7 919 26 1
Kenya Interview 1983 42 93 26 8 753 28 14
Thailand Interview 1984 44 817 39 16 9549 39 16
China Interview 1984 47 203 22 10 621 13 7
Germany interview 1984 46 518 62 43 1223 64 38
Vessey™ UK interview 1982 49 1125 38 12 1125 38 10
Le® France Interview 1983 39 265 68 43 265 69 33
Gerber®? France Int. & rec. 1984 53 444 24 NK 563 27 NK
Clavel™ France Interview 1984 45 495 50 23 896 47 24
Marubini™ Italy Interview 1984 48 214 18 NK 215 17 NK
La Vecchia® Italy Int. & rec. 1986 52 3263 1 2 2731 9 2
Lee® Singapore Interview 1987 50 200 26 NK 420 25 NK
Lacaya/NgeIangeITﬁ Philippines Interview 1988 46 283 19 NK 283 22 NK
Franceschi®' Italy Interview 1992 55 2569 15 4 2588 12 3

*Medical rec.=medical records. SCQ=self completed questionnaire. Int. & rec.=interview and medical records. NK=not known. *COCs=combined oral contraceptives.
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Appendix 2. Age of cases and controls, by study

Percent (Number) of Cases Percent (Number) of Controls
Name of Study™*""™* <35 35-44 45-54 55+ <35 35-44 45-54 55+
Prospective Studies
Kaiser Permanente” 34) 6 () 63 (75) 28(33) 3(4) 7(8) 65 (77) 25 (30)
Adventist Health Study'® 1(2) 7(14) 15 (32) 77 (159) 1(9) 6(51) 16 (136) 76 (632)
RCGP'S 10(34) 38 (125) 45 (148) 6 (19) 10 (136) 38 (498) 46 (594) 6 (76)
Alexander'’ 0(0) 1(1) 45 (84) 54 (101) 0(0) om 46 (339) 54 (403)
Oxford/FPA®® 7 (14) 57 (112) 36 (71) 0(0) 7(58) 56 (440) 36 (280) o(1)
Nurses Health Study® 1(20) 14 (403) 41(1174) 44 (1273) 1(86) 14 (1580) 41 (4693) 45 (5121)
Canadian NBSS™ 0(0) 9 (122) 52 (695) 39 (522) 00) 9 (488) 52 (2774) 39 (2065)
Guernsey III"* 0(0) 27 (18) 30 (20) 43 (29) 0(0) 26 (69) 32 (85) 42 (112)
American Cancer Soc*? o1 227 17 (217) 81(1041) 0(2) 2(118) 17 (856) 81 (4169)
Netherlands Cohort Study® 0(0) 0(0) 0(1) 100 (470) 0(0) 0(0) 0(0) 100 (1690)
Guernsey IV'* 0(0) 7(3) 40 (17) 53 (23) 0(0) 7(12) 38 (63) 55 (93)
Case-control Studies, Population Controls
Leisure World® 0(0) 0(0) 0(0) 100 (138) 0(0) 0(0) 0(0) 100 (326)
Brinton* 0(2) 13 (432) 39 (1260) 47 (1523) 0(8) 14 (499) 38 (1363) 47 (1675)
Ursin®® 17 (25) 54 (77) 29 (41) 0(0) 23 (54) 39 (89) 30 (69) 8 (19)
Nomura™ 0(0) 0(0) 38 (131) 62 (213) 0(0) 2(8) 35 (120) 63 (216)
Bemstein/Pike*?’ 77 (337) 23(102) 0(0) 0(0) 60 (262) 40 (177) 0(0) 0(0)
CASH* 11 (524) 33 (1566) 56 (2617) 0(4) 15 (705) 29 (1361) 55 (2569) 1(41)
Hislop® 6 (55) 17 (166) 32 (307) 44 (421) 7 (69) 22 (207) 29 (271) 42(402)
UK National® 79 (598) 21(157) 0(0) 0(0) 79 (598) 21 (157) 0(0) 0(0)
Bain® 5(27) 16 (88) 26 (140) 53 (286) 4 (46) 16 (176) 26 (283) 54 (590)
Rohan” 6 (25) 16 (71) 24 (109) 55 (246) 6 (25) 16 (70) 24 (110) 55 (246)
Ewertz®® 4 (64) 21(327) 30 (459) 45 (695) 4(62) 21 (289) 31 (430) 44 (618)
Lee et al™ 10017 33 (57) 43 (74) 13(23) 37 (308) 29 (241) 28 (229) 6 (48)
Olsson®' 24 (43) 73 (130) 3(5) 00) 8(38) 58 (265) 33 (151) 0(0)
Meirik/Lund® 24 (100) 76 (322) 0(0) 00 24 (127) 76 (400) 0(0) 0(0)
Long Island Study*® 3(41) 13 (155) 26 (306) 58 (682) 3(39) 13 (157) 26 (307) 58 (681)
Clarke® 5 (30) 21 (129) 31(190) 43 (258) 7(89) 22 (261) 29 (347) 43(516)
Yuan/Yu®™ 8 (45) 22 (118) 29 (157) 40 (214) 10 (52) 22 (117) 30 (158) 39 (207)
Wang/yu® 15 (46) 33 (100) 50 (149) 2(5) 16 (48) 33 (100) 49 (147) 2(5)
Paul/Skegg™ 7 (64) 36 (324) 56 (503) 0(0) 22 (405) 43 (807) 35 (652) 0(0)
Daling® 26 (191) 74 (555) o) 0(0) 36 (349) 64 (611) o) 0(0)
4 State Study” 2(169) 13 (901) 20 (1358) 65 (4460) 6 (535) 15 (1448) 20 (1893) 59 (5653)
Rookus/van Leeuwen'" 12 (108) 59 (538) 30 (272) 0(0) 12 (108) 59 (538) 30 (272) 0(0)
CRC/ICRFPPlshed 0(0) 85 (548) 15 (96) 0(0) 0(0) 85 (548) 15 (96) 0(0)
Yang/Gallagher*' 3(30) 13 (136) 24 (241) 60 (612) 4(36) 15 (152) 22 (227) 60 (610)
Primic-Zakelj™ 7 (43) 36 (221) 57 (355) 0(0) 7 (43) 36 (221) 57 (355) 0(0)
Stanford/Habel® 0(0) 0(0) 27 (123) 73(327) 0(0) 0(0) 31(152) 69 (340)
ICRFUnPubished 0(0) 0(0) 100 (472) 0(0) 0(0) 0(0) 100 (472) 0(0)
WISH® 13 (246) 64 (1196) 23 (424) 0(0) 14 (291) 60 (1214) 25 (504) 0(0)
Case-control Studies, Hospital Controls
Morabia® 6 (29) 31 (141) 22(99) 40 (182) 7 (51) 25 (168) 26 (175) 42 (289)
Vessey* 14 (175) 51 (649) 35 (445) 0(0) 16 (204) 50 (636) 34 (431) 0(0)
Hulka?® 9 (25) 14 (40) 21(58) 56 (156) 13 (277) 22 (465) 22 (460) 43 (920)
Franceschi’ 3(11) 16 (59) 25 (91) 56 (199) 5(18) 15 (57) 26 (99) 54 (201)
Ravninhar'® 9 (49) 39 (206) 52 (276) 0(0) 10 (198) 39 (765) 50 (976) 0(0)
WHO™ - Australia 6(7) 30 (37) 51 (64) 14 (17) 32(233) 31(227) 30 (221) 6 (46)
- Nigeria 15 (3) 50 (10) 35(7) 0(0) 37 (64) 48 (82) 15 (25) 0(0)
- Israel 14 (134) 39 (370) 47 (442) 0(0) 32 (671) 35 (740) 33 (689) 0(0)
- Philippines 20 (49) 46 (112) 35 (85) 0(0) 28 (357) 37 (469) 35 (442) 0(0)
- Colombia 14 (5) 31(11) 43(15) 11(4) 43 (94) 27 (60) 27 (59) 37
- Mexico 18 (27) 40 (60) 42 (63) 00 40 (635) 35 (559) 24 (384) 0(4)
- Chile 13 (18) 35 (50) 39 (56) 13 (18) 54 (498) 24 (222) 19 (172) 3(27)
- Kenya 20 (19) 38 (35) 42(39) 0(0) 56 (422) 26 (190) 19 (140) o)
- Thailand 18 (146) 35 (282) 41(332) 767 29 (2746) 32 (3050) 32 (3041) 7(712)
- China 15 (31) 26 (53) 59 (119) 0(0) 41 (252) 20 (127) 39 (242) 0(0)
- Germany 737 34 (178) 58 (298) 1(5) 8(97) 40 (494) 50 (614) 1(18)
Vessey™ 7(79) 24 (272) 45 (502) 24 (272) 7(79) 24 (272) 45 (502) 24 (272)
Le® 18 (49) 77 (203) 5(13) 0(0) 18 (49) 74 (196) 8 (20) 0(0)
Gerber® 3(14) 17 (75) 35 (156) 45 (199) 7@37) 24 (135) 35(198) 34 (193)
Clavel™ 12 (57) 35(174) 52 (257) 1(7) 14 (129) 37 (329) 44 (394) 5 (44)
Marubini* 5(11) 26 (56) 38 (81) 31(66) 12 (26) 28 (60) 35 (76) 25(53)
La Vecchia® 4(138) 21(678) 29 (952) 46 (1495) 8 (229) 18 (498) 26 (722) 47 (1282)
Lee® 7(14) 27 (53) 30 (59) 37 (74) 7(28) 26 (108) 27 (114) 40 (170)
Lacaya/Ngelangel™ 10 (29) 35 (100) 35 (99) 19 (55) 26 (73) 30 (86) 27 (75) 17 (49)

Franceschi®' 3(87) 15 (383) 30(772) 52 (1327) 5 (140) 13(332) 27 (693) 55 (1423)
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Appendix 3. Year of birth of cases and controls, by study

Number of Cases Number of Controls
Name o'smdyufmnu <1910 1910- 1915~ 1920- 1925- 1930- 1935- 1940- 1945- 1950+ <1910 1910- 1915- 1920- 1925- 1930- 1935- 1940- 1945- 1950+
Prospective Studies
Kaiser Permanente” 2 13 25 41 27 6 2 3 0 0 2 11 21 46 28 6 2 3 0 0
Adventist Health Study'® 79 32 29 18 21 12 10 4 2 0 316 128 116 72 84 48 40 16 8 0
RCGP" 0 0 0 16 54 81 93 60 21 1 0 0 4 69 205 332 374 237 81 2
Alexander™ 0 2 33 58 43 37 13 0 0 0 0 4 133 235 170 151 50 0 0 0
Oxford/FPA®® [\ 0 0 [\ 0 6 70 53 10 0 [\ [\ 0 0 0 254 276 209 40 0
Nurses Health Study®? 0 0 0 642 728 666 470 304 60 0 0 0 0 2568 2912 2664 1880 1216 240 0
Canadian NBSS™ 0 0 0 119 348 381 326 165 0 0 0 0 0 678 1400 1547 1217 485 0 0
Guernsey Il 1 3 5 13 5 122 1 9 8 0 2 12 20 52 20 48 44 36 32 0
American Cancer Soc® 169 152 187 214 217 177 115 37 16 2 676 608 748 856 868 709 460 148 64 8
Netherlands Cohort™ 0 0 71 197 153 &0 0 0 0 0 0 0 298 561 631 200 0 0 [} [}
Guemnsey V" 1 3 3 8 3 7 5 10 3 0 0 12 12 32 12 28 20 40 12 0
Case-control Studies, Population Controls
Leisure World” 109 18 10 10 0 0 0 0 0 260 43 21 2 0 0 0 0 0 0
Brinton®* 383 387 575 638 652 380 180 22 0 0 413 459 585 737 674 424 234 18 1 0
Ursin® 0 0 1 8 27 30 32 25 14 6 1 5 10 27 38 30 37 42 26 15
Nomura™ §7 53 57 70 80 27 0 0 0 0 48 61 61 63 79 28 4 0 0 0
Bernstein/Pike®?’ 0 o 0 0 0 0 1 109 252 77 0 0 0 0 0 0 18 154 211 56
CASH™ 0 o 0 0 855 1301 999 789 508 259 0 0 0 0 827 1317 911 681 504 436
Hislop® 0 94 150 152 135 157 126 64 50 21 27 65 120 154 151 122 120 94 58 38
UK Nationa®® 0 0 0 0 0 0 0 2 288 465 0 0 0 0 0 0 0 4 291 460
Bain®™ 17 56 8 78 65 67 75 47 27 22 40 108 149 174 146 132 145 98 67 36
Rohan'" 11 69 52 8 50 55 50 38 25 20 12 68 655 74 57 55 49 36 27 18
Ewertz*® 0 45 229 243 234 230 232 160 130 42 0 36 181 230 208 214 206 148 130 46
Lee et al'” 0 0 0 2 38 33 36 29 18 15 0 0 0 2 95 113 117 105 153 241
Olsson®' 0 0 0 0 0 0 16 91 47 24 0 0 0 0 0 0 60 239 100 55
Meirik/Lund’ [\ [\ 0 0 0 0 6 126 205 85 0 0 0 0 0 0 6 130 285 106
Long Island Study™ 50 106 155 183 189 170 136 94 62 39 50 106 157 184 187 169 137 93 62 39
Clarke™ 0 9 69 93 99 89 97 77 44 30 0 18 129 173 202 178 176 169 75 93
Yuan/Yu'® 0 1 55 80 80 97 61 70 45 45 0 O 5 8 8 95 64 70 47 48
Wang/Yu® 0 0 0 0 0 64 77 67 41 51 0 0 0 0 2 59 81 62 45 51
Paul/Skegg™ 0 0 0 0 7 203 270 198 144 69 0 ) [} 0 14 253 353 380 401 453
Daling™ 0 0 0 0 0 0 0 0 438 309 0 0 0 0 0 0 0 0 469 492
4 State Study” 0 262 1248 1351 1024 736 680 667 514 406 1 83 1494 1881 1345 1085 921 904 889 926
Rookus/van Leeuwen® 0 0 0 0 0 41 138 224 307 208 0 0 0 0 0 41 139 226 304 208
CRC/ICRFeublished 0 0 0 0 0 0 0 207 345 92 0 0 0 0 0 0 0 207 345 92
Yang/Gallagher®' 2 0 154 190 161 123 112 135 79 63 0 0 162 182 138 128 111 116 102 86
Primic-Zakelj™ 0 0 0 0 0 21 157 193 137 111 0 0 0 0 0 21 157 193 137 111
Stanford/Habel*? 0 0 0 30 153 156 111 0 0 0 0 0 0o 15 180 168 122 7 0 0
ICRFUPuplished 0 0 0 0 0 0 180 271 21 0 0 0 0 0 0 0 180 270 22 0
WISH™ 0 0 0 0 0 0 128 222 602 914 0 0 0 0 0 0 178 242 629 960
Case-control Studies, Hospital Controls
Morabia®™ 92 47 45 49 50 87 51 20 9 1 125 81 81 100 79 97 69 38 11 2
Vessey" 0 0 0 2 280 490 265 155 66 11 0 0 0 1 275 436 319 148 77 15
Hulka® 61 33 42 28 30 32 23 10 16 343 191 211 253 239 231 244 240 159 1M
Franceschi’ 64 42 32 64 45 46 35 20 10 2 41 42 30 63 49 43 52 26 17 12
Ravnihar'® 0 0 0 0 93 153 133 91 33 28 0 0 0 0 307 577 432 328 187 108
WHO™ - Australia 0 0 2 8 27 37 271 14 6 4 0 0 10 18 113 114 100 113 98 161
- Nigeria 0 0 0 0 0 5 7 5 1 2 0 0 0 0 0 14 33 46 33 45
- Israel 0 0 0 0 0 290 291 153 144 68 0 0 0 0 0 477 428 350 421 424
- Philippines 0 0 0 0 0 58 68 50 36 34 0 0 0 0 0 286 286 249 189 258
- Cotombia 0 0 0 0 8 5 7 7 6 2 0 0 0 0 19 36 24 25 31 85
- Mexico 0 [\ [\ 0 0 31 4 31 28 20 0 0 0 0 O 192 283 304 230 573
- Chile 0 0 0 0 27 29 28 23 19 16 0 0 0 0 36 90 113 114 108 460
- Kenya 0 0 0 0 0 23 19 16 16 19 0 0 0 0 0 75 97 94 100 387
- Thailand 0 0 0 0 44 173 182 156 121 141 0 0 0 0 575 1731 1658 1374 1346 2865
- China 0 0 0 0 9 72 46 19 30 27 0 0 0 0 20 165 69 38 90 239
- Germany 0 0 0 0 0 133 174 143 29 39 0 0 0 0 0 291 354 366 110 102
Vessey" 0 1 25 147 230 257 215 133 72 45 0 0 27 123 234 263 214 137 83 44
L&5 0 0 0 0 0 0 53 101 75 36 0 0 0 0 0 0 52 105 72 36
Gerber® 0 0 10 92 103 8 63 35 35 14 0 0 13 8 102 101 9 80 57 33
Clavel®' 0 0 0 0 16 127 122 107 71 52 0 0 0 0 40 198 198 185 149 126
Marubini® 0 0 7 39 209 29 57 33 14 6 0 0 2 29 26 46 31 33 31 17
La Vecchia®® 41 152 183 432 466 469 547 451 306 216 14 184 172 384 380 409 351 315 235 287
Lee® 310 9 16 21 27 34 26 33 21 10 13 33 35 52 57 5 62 52 50
Lacaya/Ngelangel® 0 2 3 11 26 30 46 50 51 64 0 1 6 9 16 26 37 38 53 97
Franceschi®' 0 O 46 283 368 392 409 406 334 331 0 1 62 346 370 409 385 363 272 380
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Appendix 4. Age-specific prevalence of ever use of combined oral contraceptives, by study

Percent Ever Users in Cases, by Age Percent Ever Users in Controls, by Age
Name of Study’™**"* <35 35-44 45-54 55+ <35 3544 45-54 55+
Prospective Studies
Kaiser Permanente” - - 30 7 - - 31 8
Adventist Health Study'® - 100 29 6 - 76 29 4
RCGP"® 79 58 61 47 57 59 53 54
Alexander”' - - 32 8 - - 30 7
Oxford/FPA® 57 60 30 - 69 62 44 -
Nurses Health Study® 65 68 48 26 81 66 46 25
Canadian NBSS™ - 83 62 40 - 79 61 41
Guernsey It - 100 59 - 15 - 91 48 16
American Cancer Soc® - 86 56 13 - 94 55 14
Netherlands Cohort® - - - 23 - - - 25
Guemnsey IV - - 65 14 - 92 68 14
Case-control Studies, Population Controls
Leisure World® - - -~ 2 - = = 2
Brinton?* - 60 29 5 - 57 28 6
Ursin®® 68 58 34 - 69 56 30 1
Nomura'® - - 21 1 - - 10
Bernstein/Pike®? 85 84 - - 82 86 - -
CASH* 89 78 43 - 85 78 47 44
Hislop® 91 70 49 13 96 78 49 13
UK National® 91 89 - - 90 87 - -
Bain® 88 75 51 13 93 81 59 12
Rohan" 96 84 60 18 96 86 64 14
Ewertz®® 86 63 37 6 87 68 39 6
Lee et ai'? 35 54 26 22 52 46 23 10
Olsson”' 93 79 - - 87 74 64 =
Meirik/Lund® 78 66 - - 72 62 - -
Long Island Study™ 78 61 29 8 62 46 31 6
Clarke™ 80 71 51 17 71 75 50 22
Yuanfyu'® 1 32 24 2 13 38 18 1
wang/Yu® 15 42 32 - 15 35 37 -
Paul/Skegg® 89 86 67 - 89 87 70 -
Daling™ 94 91 - - 88 93 - -
4 State Study”’ 85 83 63 15 80 83 63 16
Rookus/van Leeuwen™ 96 90 7 - 96 90 72 -
CRC/ICRFUpished - 85 69 - - 80 80 -
Yang/Gallagher' 90 79 59 21 89 82 65 22
Primic-Zakelj" 60 56 41 - 63 63 37 -
Stanford/Habel* - - 62 39 - - 64 38
ICRFunPubished - - 67 - - - 65 -
WISH? 83 85 73 - 77 82 74 -
Case-control Studies, Hospital Controls
Morabia® 79 48 12 0 75 40 9 1
Vessey' 63 44 33 - 64 46 28 -
Hulka” 84 45 34 5 84 65 28 3
Franceschi’ 27 12 2 2 39 18 3 1
Ravnihar'™® 63 44 14 - 48 34 10 -
WHO® - Australia - 78 55 12 83 70 48 20
- Nigeria - 10 - - 3 6 16 -
- Israel 54 k2] 17 - 49 32 17 -
- Philippines 35 20 15 - 20 27 13 -
- Colombia - 36 7 - 48 33 7 -
- Mexico 41 37 17 - 37 35 21 -
- Chile 39 38 13 17 25 36 17 19
- Kenya 42 34 10 - 29 35 17 -
- Thailand 51 48 30 9 44 49 30 15
- China 10 32 20 - 8 26 1 -
- Germany 100 76 50 - 93 76 51 28
Vessey' 88 63 31 1 73 61 35 1
L&’ 80 66 54 - 84 67 45 -
Gerber™ 86 55 28 5 62 53 24 4
Clavel™ 79 68 32 - 76 65 27 9
Marubini™ 55 32 16 3 38 33 7 2
La Vecchia®® 32 29 1 1 34 22 6 0
Lee® 36 43 31 8 29 37 41 7
Lacaya/Ngelangel® 38 23 17 5 16 24 32 8
Franceschi®' 41 39 21 2 37 30 17 3

Footnote: -- where there are insufficient data (<10 women) no percentage is quoted.
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Appendix 5. Prevalence of ever use of combined oral contraceptives, by year of birth and study

Percent Ever Users in Cases, by Year of Birth* Percent Ever Users in Controls, by Year of Birth*
Name of Study"'m" <1910 1910- 1915- 1920- 1925. 1930- 1935- 1940- 1945- 1950+ <1910  1910- 1915 1920- 1925 1930 1935 1940 1945 1950+
Prospective Studies
Kaiser Permanente® - 0 13 32 27 - - - - - - 0 11 24 44 - - - = 2
Adventist Health Study'® ¢ 3 12 19 25 42 100 - - - 0 2 9 15 25 35 65 100 - -
RCGP"™ - - -~ 38 57 58 60 70 76 - - -~ - 52 47 55 55 59 78 -
Alexander’ - - 0 12 16 41 46 - - - - 2 7 24 34 28 - - -
Oxford/FPAZ - - - - - 39 41 e84 80 - - - ~- - - 4 55 65 88 -
Nurses Health Study® - - 18 31 46 61 71 81 - - - - 17 29 44 59 74 84 -
Canadian NBSS” - - - 30 39 5 70 8 - - - - ~ 30 44 54 69 83 - -
Guemnsey ™ - - - 10 - 36 89 - - - - 0 13 12 35 36 50 100 97 -
American Cancer Soc* 0 0 1 15 25 42 62 71 100 - 0 1 4 15 28 39 58 80 100 -
Netherlands Cohort® - - 3 18 32 45 - - - - - - 5 16 35 46 - - - -
Guernsey IV"* - - - - - - - 60 - - - 0 0 M 8 29 55 80 92 -
Case-control Studies, Population Controls
Leisure World® 2 6 0 - - - - - - - 4 0 1 - - - - - - --
Brinton?* 0 1 7 21 32 49 72 73 - - 0 2 9 21 31 44 67 83 - -
Ursin® - - - -~ 26 30 68 8 8 - - - 10 19 32 43 49 62 81 93
Nomura™ 0 0 0 6 15 48 - - - - 0 2 2 11 8 11 - -~ -
Bernstein/Pike®?’ - - - - - - - 83 @& 81 - - - « - - 56 8 8 77
CASH* - - -~ - 31 4 65 81 89 88 - - -~ - 37 49 63 82 87 84
Hislop® - 1 7 22 35 52 71 70 84 95 0 2 11 19 38 52 69 82 91 97
UK National®® - - - - - - - - 88 92 - “ -  «  « .« « - 8 9
Bain® 0 2 5 17 40 45 59 83 78 90 0 0 3 15 33 5 70 78 90 94
Rohan'’ 0 3 10 23 5 55 73 79 92 100 0 0 2 24 46 53 82 94 81 100
Ewertz®® - 0 0 4 21 34 46 59 81 86 - 0 0 4 21 35 46 66 75 87
Leeetal™ - - - ~ 18 27 33 62 50 40 - - - «- 12 21 37 s 52 &0
Olsson”! - - - - - - 50 8 8 96 - - - - - - 63 65 85 87
Meirik/Lund® - - - - - - - 64 65 81 - “ =~  —-  «- - . 64 60 75
Long Island Study® 0 0 3 9 16 23 38 55 68 79 0 0 3 7 12 27 36 44 51 62
Clarke™ - = 10 20 22 54 51 65 8 &0 - 0 4 22 37 44 57 70 83 71
Yuan/Yu'® - - 2 0 6 12 39 34 31 M - - 0 1 3 13 28 40 40 8
Wang/Yu® - - - - - 28 32 48 34 20 - - - .« — 25 4 37 38 14
PaulSkegg™ - - - - - 60 71 8 8 of - - -~ -~ 5 60 75 84 @1 90
Daling® - - - - - - - - 91 93 - - - -  «  «  « -~ 94 88
4 State Study*’ - 0 3 141 26 40 59 77 82 86 - 1 2 10 26 39 60 73 83 83
Rookusfvan Leeuwen™ - - - = <~ 49 67 8 9 95 - - - «- - 63 69 8 9 95
CRC/ACRFUpublished - - - - - - - 7 84 @ - - - = - - - 73 81 90
Yang/Gallagher*’ - - 6 18 26 41 59 65 77 89 - - 5 17 33 41 59 72 8 86
Primic-Zakel® - - - - - 33 35 48 50 66 - - -~ — -~ 33 29 45 60 68
Stanford/Habel™ - - - 17 35 49 63 - - - - - - 13 34 46 64 - - -
|CRFUnpplisned - - - - - - 62 70 81 - - - - - - - 52 713 8 -
WISH™ - - - - - - 69 74 8 84 - - - - —- - 70 73 83 81
Case-control Studies, Hospital Controls

Morabia®™ 0 0 0 2 18 41 65 85 - - 0 0 4 4 16 32 54 76 64 -
Vessey* - - .~ - 28 37 48 60 79 @2 - - - - 23 3 5 6 77 93
Hulka®® 0 0 5 29 271 4 52 70 81 - 1 1 3 13 25 45 62 80 83 82
Franceschi’ 0 0 3 3 0 4 9 20 20 - 0 o 3 o0 2 5 8 15 35 33
Ravnihar*® - - - - 4 20 30 53 70 57 - - - - 6 12 26 37 48 48
WHO™ - Australia - - - -~ 33 57 78 93 - - - - 0 22 35 5 61 78 84 81

- Nigeria - - - - - - - - - - - - - - - 14 9 7 6 2

- Israel - - - - - 19 21 31 53 47 - - -  ~- -~ 14 20 31 48 49

- Philippines - - - - - 9 24 16 33 32 - - - - +- 9 20 29 3 18

- Colombia - e e - - - e e - - - - 0 8 13 24 52 48

- Mexico - - - - - 19 20 26 46 45 - - - - « 17 271 33 38 37

- Chile - - - -~ 1t 10 21 35 53 38 - - - - 17 17 23 34 46 22

-Kenya - - -  « - 13 1 3 44 37 - - - -~ .~ 16 29 22 4 28

- Thailand - - - - 7 22 37 53 46 49 - - - - 12 23 36 47 55 45

- China - - -~ -~ 18 24 42 30 7 - - - - 10 8 19 39 22 6

- Germany - - - - - 34 60 78 86 97 - - - - - 40 58 75 86 92
Vessey' - - 0 10 19 30 47 68 8 87 - - 4 9 17 35 47 63 75 80
L& - ~ - I < 53 68 713 718 - -~ - ~ ~ -~ 54 68 72 86
Gerber* - - 0 3 8 22 3B 51 60 86 - - 0 2 5 18 32 44 68 b4
Clavel™' - - - - 25 30 32 e 77 77 - - -~ - 13 15 37 64 68 76
Marubini® - - - 3 7 0 28 24 64 - - - - 0 4 4 16 24 35 53
La Vecchia*® 0 0 0 1 2 4 14 19 31 36 0 o 0 0 1 2 7 14 21 37
Lee® - 0 - 13 5 22 38 27 45 38 0 8 3 0 6 25 55 47 35 20
Lacaya/Ngelangel® - - - 0 12 3 26 10 29 28 - — - X 13 12 24 37 28 18
Franceschi®' - - 0 0 1 2 9 20 33 43 - - 0 1 2 4 10 15 26 33

Footnote: - where there are insufficient data (<10 women) no percentage is quoted. * Numbers of women in each year of birth category are given in Appendix 3.
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Appendix 6. Age-specific prevalence of use of combined oral contraceptives in the last 5 years,

by study
Percent Users in the Last 5 Years in Cases, by Age Percent Users in the Last 5 Years in Controls, by Age
Name of Study™*"*"*® <35 3544 45-54 55+ <35 35-44 45-54 55+
Prospective Studies
Kaiser Permanente® - - 19 4 - - 21 0
Adventist Health Study'® NO DATA
RCGP'® 71 37 22 0 54 36 19 4
Alexander’’ NO DATA
Oxford/FPAZ® 57 41 18 - 69 37 15 -
Nurses Health Study? 37 13 5 1 34 14 4 0
Canadian NBSS™ - 10 4 1 - 8 4 1
Guernsey IIl" - 50 10 0 - 6 2 0
American Cancer Soc - 13 1 0 -~ 0 1 0
Netheriands Cohort® - - - 0 - - - 1
Guernsey IV - - 0 0 - 0 3 0
Case-control Studies, Population Controls
Leisure World’ NO DATA
Brinton?* - 19 9 1 - 21 9 1
Ursin®® 59 17 9 - 51 23 11 0
Nomura™ - - 10 0 - - 6 0
Bernstein/Pike*?’ 48 35 - - 44 20 - -
CASH* 46 17 5 - 48 14 6 0
Hislop® 44 12 6 2 43 10 6 2
UK National®® 66 51 - - 57 39 - -
Bain®® NO DATA
Rohan™ 55 22 12 1 70 19 7 1
Ewertz*® 38 2 16 1 39 24 13 1
Lee et al™ 29 23 3 4 38 22 4 2
Olsson”’ 53 30 - - 46 22 14 -
Meirik/Lund® 47 22 - - 48 15 - -
Long Island Study™ 26 3 0 0 18 4 0 0
Clarke™ 47 17 10 2 47 16 ) 2
Yuan/Yu'™ 9 9 6 0 10 15 3 0
Wang/Yu® 13 21 5 - 13 12 6 -
Paul/Skegg”™ 41 19 10 - 55 20 10 -
Daling™® 49 14 - - 47 12 - -
4 State Study” 33 5 1 0 12 4 1 0
Rookus/van Leeuwen® 77 33 15 - 68 31 9 -
CRC/ICRFU™ished - 16 8 - - 15 7 -
Yang/Gallagher*' 69 6 1 0 47 8 1 0
Primic-Zakelj*® 37 18 ) - 37 15 2 -
Stanford/Habel™ - - 2 1 - - 1 1
|CRFUPupished - - 3 - - - 2 -
WISH* 50 13 1 - 47 12 3 -
Case-control Studies, Hospital Controls
Morabia® NO DATA
Vessey* 50 26 17 - 50 24 14 -
Hulka® 32 18 9 0 34 21 7 0
Franceschi’ NO DATA
Ravnihar'® NO DATA
WHO™ - Australia - 38 14 0 66 20 13 2
- Nigeria - 10 - - 3 2 0 -
- Israel 25 11 3 - 30 8 2 -
- Philippines 24 4 6 - 11 7 2 -
- Colombia - 18 0 - 40 20 2 -
- Mexico a3 18 2 - 25 14 4 -
- Chile 22 12 0 0 15 12 1 0
- Kenya 16 9 3 - 18 12 3 -
- Thaitand 39 18 8 0 30 16 6 1
- China ) 17 8 - ) 11 5 -
- Germany 86 56 30 - 76 48 25 ]
Vessey" 58 20 7 1 47 18 6 1
Le° 65 39 15 - 63 26 25 -
Gerber? NO DATA
Clavel” 63 29 11 - 53 30 11 -
Marubini™ NO DATA
La Vecchia*® 1 8 1 0 18 5 0 ]
Lee® NO DATA
LacayalNgeIangeIr NO DATA
Franceschi®' 28 12 3 0 26 9 3 0

Footnote: -- where there are insufficient data (<10 women) no percentage is quoted.
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Appendix 7. Distribution of duration of use of combined oral contraceptives among ever users,

by study
Duration of Use in Cases (percent*) Duration of Use in Controls (percent*®)
Name of Study"™"*™* <tyr 14yrs S-9yrs 10+ yrs <lyr 14yrs 5-9yrs 10+ yrs
Prospective Studies
Kaiser Permanente® 12 54 23 12 36 43 21 0
Adventist Health Study'® 41 45 9 5 41 28 27 4
RCGP'® 9 38 33 20 10 40 33 16
Alexander’’ 11 43 26 20 29 38 20 14
Oxford/FPA%® 3 26 48 23 5 27 40 27
Nurses Health Study® 27 36 25 12 29 36 24 12
Canadian NBSS™ 24 36 25 15 21 36 27 16
Guernsey IN" - - - - 38 29 19 14
American Cancer Soc*? 10 45 21 24 10 44 26 20
Netherlands Cohort® 7 28 25 40 7 32 23 38
Guernsey IV" 29 29 24 18 22 38 29 11
Case-control Studies, Population Controls
Leisure World® NO DATA
Brinton®* 7 7 22 9 33 36 19 11
Ursin® 2 48 37 13 4 59 26 12
Nomura™ 14 38 u 14 24 24 29 24
Bernstein/Pike>?’ 14 41 34 11 18 48 27 7
CASH* 26 36 24 13 27 38 22 12
Hislop® 20 40 25 15 20 38 29 14
UK Nationai®® 8 36 41 15 14 39 38 10
Bain® 19 34 23 23 17 33 24 26
Rohan' 27 33 24 16 22 31 24 22
Ewertz® 12 30 25 k7 12 30 28 30
Leeetal? 25 44 21 10 23 42 25 10
Olsson?' 15 29 30 27 13 38 23 26
Meirik/Lund® 22 33 27 18 19 43 26 12
Long Island Study® 24 46 21 9 22 46 20 1
Clarke™ 26 30 23 21 18 37 24 21
Yuan/Yu'® 26 41 19 14 31 42 18 10
Wang/Yu® 40 38 13 8 35 38 16 11
Paul/Skegg™ 21 34 23 22 16 37 29 18
Daling® 17 38 31 14 18 42 30 11
4 State Study” 26 34 23 17 24 38 23 15
Rookus/van Leeuwen® 1 27 36 26 12 30 36 23
CRC/ICRFPupished 15 37 32 17 15 34 32 19
Yang/Gallagher*' 14 42 29 16 13 45 25 17
Primic-Zakelj*® 22 34 28 16 17 41 28 14
Stanford/Habel™ 28 34 19 19 32 26 17 25
ICRFnPotshed 22 34 22 22 23 30 28 20
WISH®® 21 38 25 17 22 37 26 14
Case-control Studies, Hospital Controls
Morabia™ 27 41 23 9 E7 42 20 4
Vessey* 31 38 23 8 35 37 19 9
Hulka® 32 30 26 12 26 37 27 10
Franceschi’ 73 13 7 7 41 27 32 0
Ravnihar'® 17 46 27 10 23 50 22 6
WHO™ - Australia 37 20 26 17 27 37 26 10
- Nigeria - - - - 36 36 27 0
- Israel 45 35 16 5 43 43 1 3
- Philippines 40 50 10 0 48 41 10 1
- Colombia - - - - 28 49 16 7
- Mexico 36 41 20 2 41 41 16 2
- Chile 42 39 19 0 53 34 1 3
- Kenya 33 46 21 0 47 40 12 0
- Thailand 44 30 16 10 44 35 15 6
- China 18 34 18 30 42 23 16 19
- Germany 13 24 35 28 16 28 34 22
Vessey' 26 36 25 13 31 32 23 14
Le&° 14 41 32 13 19 33 34 14
Gerber™ 20 34 26 20 15 34 27 24
Clavel®' 9 37 32 21 11 37 32 20
Marubini® 33 33 18 15 44 39 8 8
La Vecchia®® 38 47 15 0 27 50 23 0
Lee® 23 48 15 13 24 49 15 12
La(:ayaINgeIangeIia 52 30 9 9 31 49 10 10
Franceschi®' 35 41 15 8 29 46 17 9

Footnote: -- where there are insufficient data (<10 women) no percentage is quoted; *All durations=100%.
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Appendix 8. Reported total duration of combined oral contraceptive use for cases and controls
in months, up to 75 months
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Appendix 9. Distribution of age at first use of combined oral contraceptives
among ever users, by study

Age at First Use in Cases (percent®)

Age at First Use in Controls (percent*)

Name of Study™*™™* <20 2029 30+ <20 20-29 30+
Prospective Studies
Kaiser Permanente’ 0 4 96 4 7 89
Adventist Health Study™® NO DATA
RCGP™ 2 a3 66 1 s 64
Alexander’’ NO DATA
Oxford/FPA% 0 49 51 0 53 46
Nurses Health Study? 1 41 58 0 42 58
Canadian NBSS™ NO DATA
Guemsey " 3 67 30 7 50 44
American Cancer Soc*? 1 42 57 1 36 63
Netherlands Cohort™ 0 3 97 0 3 97
Guernsey IV"* NO DATA
Case-control Studies, Population Controls
Leisure World” NO DATA
Brinton®* 0 23 77 0 24 75
Ursin® 8 61 3 12 57 a2
Nomura™ 0 10 %0 6 88
Bernstein/Pike*?’ kL] 60 1 32 66 2
CASH* 12 57 30 15 56 29
Hislop® 9 46 44 14 50 36
UK National® 43 56 1 40 58 1
Bain® 8 45 47 6 52 42
Rohan' 7 46 47 12 48 40
Ewertz*® 1 45 43 1 47 41
Leeetal? 2 54 44 13 62 25
Olsson?’ 25 65 10 16 70 14
Meirik/Lund® 29 67 5 28 64 7
Long Island Study® 12 51 37 8 54 a8
Clarke™ 10 46 44 10 49 41
Yuan/Yu'® 1 47 52 0 42 58
Wang/Yu* 0 34 66 0 49 51
Paul/Skegg?® 12 64 24 27 60 13
Daling™ 50 48 1 49 49 1
4 State Study*’ 14 54 32 18 54 28
Rookus/van Leeuwen™ 19 62 19 17 66 18
CRC/ICRFneublisned 19 74 7 17 76 6
Yang/Gallagher®' 16 49 35 18 55 28
Primic-Zakelj® 9 64 28 6 72 22
Stanford/Habel™ 1 39 60 1 43 56
ICRFUnmblished 1 71 28 1 75 24
WISH® 41 56 3 41 54 4
Case-control Studies, Hospital Controls
Morabia* 6 45 50 5 51 44
Vessey* 4 37 60 3 48 49
Hulka®® 1 41 48 9 57 34
Franceschi’ NO DATA
Ravnihar'® 1 49 50 3 53 44
WHO® - Australia 7 42 51 30 46 24
- Nigeria - - - 0 82 18
- Israel 5 58 36 14 61 24
- Philippines 2 48 50 3 57 39
- Colombia - - - 21 62 18
- Mexico 2 59 39 20 51 29
- Chile 8 50 42 20 61 19
- Kenya 21 46 33 16 57 27
- Thailand 7 49 44 1 57 32
- China 0 50 50 0 56 44
- Germany 3 37 60 5 44 52
Vessey" 9 44 47 9 50 41
Le® 9 58 33 1 62 27
Gerber? NO DATA
Clavel 6 54 40 7 55 38
Marubini® 0 38 62 0 57 43
La Vecchia® 4 46 50 9 65 26
Lee® 2 | 27 2 68 30
Lacaya/NgeIangelTr 2 46 52 2 64 34
Franceschi®' 6 54 41 8 48 44

Footnote: — where there are insufficient data (<10 women) no percentage is quoted. *All ages at first use=100%.
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Appendix 10. Distribution of time since first use of combined oral
contraceptives in ever users, by study

Time Since First Use in Cases Time Since First Use in Controls
{percent*) {percent*)
Name of Study ™™™ <10 10-19 20+ <10 10-19 20+
Prospective Studies
Kaiser Permanente” 73 27 0 78 22 0
Adventist Health Study'® NO DATA
RCGP"™ 39 55 7 37 57 6
Alexander” NO DATA
Oxford/FPA26 31 65 4 33 60 7
Nurses Health Study® 6 50 44 6 50 44
Canadian NBSS™ NO DATA
Guernsey Ilt"* 13 63 23 9 67 24
American Cancer Soc* 0 24 76 1 26 73
Netherlands Cohort™ 1 27 72 1 31 68
Guernsey IV"* NO DATA
Case-control Studies, Population Controls
Leisure World® NO DATA
Brinton®* 34 65 1 34 65 1
Ursin®® 39 59 2 48 51 1
Nomura™ 31 59 10 24 65 12
Bernstein/Pike®?’ 35 65 0 31 67 2
CASH* 13 77 10 15 73 12
Hislop® 10 78 12 9 80 11
UK National® 27 73 0 29 7 0
Bain® 11 63 26 9 62 29
Rohan' 11 69 20 7 64 29
Ewertz® 10 86 4 9 86 4
Lee et al'? 31 59 10 47 48 5
Olsson?’ 21 62 17 10 58 33
Meirik/Lund® 16 78 6 19 76 5
Long Island Study™® 6 64 30 7 59 34
Clarke™ 12 69 19 11 62 27
Yuan/Yu'® 21 67 12 30 63 7
Wang/Yu® 36 57 7 21 68 1
Paul/Skegg” 5 55 40 10 60 29
Daling® 8 65 27 14 65 22
4 State Study”’ 3 34 63 6 37 57
Rookus/van Leeuwen™ 7 73 20 7 70 24
CRC/ICRFUnPebished 3 60 38 2 60 38
Yang/Gallagher' 3 28 69 3 23 74
Primic-Zakelj™ 9 58 32 7 59 34
Stanford/Habet® 3 17 80 0 10 90
ICRFU"pubished 1 24 75 2 19 79
WISH® 5 40 55 8 38 55
Case-control Studies, Hospital Controls
Morabia* 56 44 0 56 44 0
Vessey” 63 37 1 56 43 1
Hulka® 27 70 3 33 65 2
Franceschi’ NO DATA
Ravnihar'® 46 54 0 45 55 0
WHO® - Australia 21 69 10 39 56 5
- Nigeria - - - 27 73 0
- Israel 40 56 4 50 47 3
- Philippines 54 46 0 47 51 2
- Colombia - - - 74 25 1
- Mexico 55 41 5 59 36 6
- Chile 36 53 11 54 39 8
- Kenya 38 58 4 64 36 0
- Thailand 42 48 10 42 50 9
- China 18 70 1 37 58 5
- Germany 29 7 0 26 74 1
Vessey™ 21 73 6 17 69 14
Le® 41 58 2 35 63 2
Gerber? NO DATA
Claver”' 28 66 7 31 66 2
Marubini™ 59 38 3 51 46 3
La Vecchia®® 36 51 13 37 56 7
Lee™ 13 63 23 8 51 40
Lacaya/Ngelangel® 37 44 19 26 49 25
Franceschi®' 22 48 30 25 46 29

Footnote: - where there are insufficient data (<10 women) no percentage is quoted. *All times since first use=100%.
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Appendix 11. Distribution of time since last use of combined oral contraceptives in ever users,

by study
— Time Since Last Use In Cases (percent) Time Since Last Use in Controls {pefcen
Name of Study ™" ~currentt N 3 55 1013 5+ currentt’ 13 L3 1014 T8+
Prospective Studies
Kaiser Permanente” 19 46 35 0 0 4 57 39 0 0
Adventist Health Study'® NO DATA
RCGP" 30 22 27 18 3 29 21 27 17 6
Alexander NO DATA
Oxford/FPAZ® 31 a9 25 4 1 26 29 4 10 0
Nurses Health Study? 3 7 19 28 42 3 7 20 29 42
Canadian NBSS™ 0 6 19 31 44 ) 6 23 32 39
Guemsey lII™ - - - - - 0 1 1 56 22
American Cancer Soc? 0 1 1 24 64 0 1 9 22 67
Netherlands Cohort® 0 2 28 29 42 0 2 24 30 43
Guemnsey IV'* - - - - - 0 4 20 24 52

Case-control Studies, Population Controls

Leisure World” NO DATA
Brinton®* 1 20 39 23 7 12 21 36 24 7
Ursin®® 30 17 32 17 5 40 19 23 13 5
Nomura™® 14 31 34 10 10 25 25 19 19 13
Bemstein/Pike®? 27 27 30 15 2 12 28 33 22 5
CASH* 8 16 31 28 16 9 16 28 a1 17
Hislop® 4 15 26 35 20 5 12 25 38 20
UK National®® 36 a3 24 6 0 31 29 29 10 1
Bain® NO DATA
Rohan' 13 1 20 24 a3 9 13 19 29 30
Ewertz® 24 14 29 26 6 20 15 25 32 8
Lee etal'? 10 25 33 20 13 32 23 25 14 7
Ofsson®’ 27 16 25 15 17 19 1 16 25 29
Meirik/Lund® 23 18 25 22 12 25 1 21 30 13
Long Island Study™ 1 5 19 30 45 2 4 18 31 45
Clarke™ 8 15 24 26 27 10 10 24 27 28
Yuan/yu'® 16 13 28 26 16 14 19 27 25 14
wang/Yu* 3 31 22 27 16 2 26 18 25 29
Paul/Skegg™ 9 11 23 24 33 14 15 23 24 24
Daling™ 12 13 21 29 25 14 13 23 30 20
4 State Study”’ 3 4 10 24 59 3 2 10 22 62
Rookus/van Leeuwen™ 25 14 27 23 11 20 14 30 25 11
CRC/ICRFU®-oished 4 14 27 33 22 4 13 27 32 23
Yang/Gallagher"! 5 3 7 24 62 1 6 9 18 65
Primic-Zakelj™ 13 13 18 32 25 7 12 23 34 25
Stanford/Habel* 0 2 10 23 64 0 2 8 19 7
\CRFpublshed 2 2 10 g 47 0 3 13 35 48
WISH> 10 8 14 23 44 10 9 13 22 46
Case-control Studies, Hospital Controls
Morabia™ NO DATA
Vessey* 30 32 25 10 3 29 29 24 13 5
Hutka®® 10 21 34 28 7 7 27 35 26 5
Franceschi’ NO DATA
Ravnihar™® NO DATA
WHO™ - Australia 1 27 24 17 21 28 23 23 16 11
- Nigeria - - - - - 9 27 27 36 0
- Israel 13 21 33 24 10 20 22 29 20 10
- Philippines 17 25 38 17 2 1 19 35 26 8
- Colombia - - - - - 57 17 13 7 6
- Mexico 18 30 30 1 1 25 26 24 16 10
- Chile 17 1 25 31 17 21 23 24 17 15
-Kenya 0 29 33 33 4 23 27 30 16 4
- Thailand 27 15 25 17 16 22 19 23 20 16
- China 27 18 18 18 18 25 27 16 19 13
- Germany 42 27 19 9 3 32 27 24 12 5
Vessey' 1 21 29 28 12 9 18 26 26 20
Le® a3 29 19 13 5 24 24 31 15 7
Gerber? NO DATA
Clavel™ 21 25 29 19 6 29 21 30 17 4
Marubini® NO DATA
La Vecchia®® 10 19 30 23 18 12 23 30 24 12
Lee®™ NO DATA
Lacaya/Ngelangel™ | NO DATA
Franceschi®! 1 12 16 23 a7 19 9 14 23 35

Footnote: - where there are insufficient data (<10 women) no percentage is quoted. *All times since last use=100%.
fincludes use <12 months before date of diagnosis (cases) or pseudodiagnosis (controls).
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Appendix 12. Example of how to calculate relative risks from simple ‘Observed’ and
‘Expected’ values

The following shows how to use the ‘one-step’ method to obtain a simple estimate of
the relative risk of breast cancer in ever versus never users of oral contraceptives
using hypothetical case-control data.

Everusers Never users Total
Cases (breast cancer) 250 250 n,; =500
Controls (no cancer) 200 300 Ny =500
Total m,; =450 my =550 N=1000
Cross-product estimate of the relative risk = (250x300)/(200x250) = 1.5
O = 'Observed’ number of cases in ever users only =250
E = ‘Expected’ number of cases in the ever users =(myn,)/N =225
O-E =25
var(O-E) = (E.mg. ng)/N(N-1) =61.94
One-step estimate of relative risk = exp(25/61.94) = 1.497
SD of (O-E) =61.94 = 7.87
z = ratio of O-E to its SD = 25/7.87= 3.1(0.001<2p<0.002)

To estimate s, the standard error of the relative risk of 1.497, note that 1+zxs = 1.497,
so s =0.497/3.18 = 0.156. Because, in this particular example, the relative risk is not
extreme, that is, it is less than about two-fold, the ‘one-step’ estimate, 1.497, is almost
identical to the more conventional cross-product estimate, 1.5.
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Appendix 13. Example of how to calculate relative risks from stratified O-E quantities

Appendix 22 shows the relative risk of breast cancer in women whose last use was less than 5
years ago by study. The data for the prospective studies are listed below. In the absence of
further confounders, the overall relative risk for these data would be obtained from the study-
specific results by applying the formulae in Appendix 12 to the sum of the individual ‘O-E’
values, 17.6, and the sum of their variances, 137.7. This yields an overall relative risk estimate
of exp(17.6/137.7), or 1.14.

Study (O-E) var (O-E)’ Relative Risk
RCGP 9.1 36.1 1.29
Oxford/FPA -1.9 20.7 0.91
Nurses Health 10.2 55.2 1.20
Canadian NBSS 3.1 20.1 117
American Cancer Soc. -1.1 14 0.46
Netherlands Cohort -0.3 14 0.81
Other -1.6 2.8 0.56
All prospective studies 17.6 137.7 exp(17.6/137.7)=1.14

All named prospective studies 17.6-(-1.6) =19.2  137.7-2.8=134.9 exp(19.2/134.9)=1.15

"Also known as the ‘information content’

The effect of excluding studies in the ‘other’ category on the overall result can be examined by
simply ignoring their contribution to the totals. In this example, exclusion of those studies
changes the overall O-E total from 17.6 to 19.2 and the overall var(O-E) from 137.7 to 134.9,
yielding a relative risk estimate of exp(19.2/134.9), or 1.15. The fact that exclusion of the
‘other’ studies merely changes the estimated relative risk from 1.14 to 1.15 is not surprising
since the information content of those studies (2.8) is relatively small.

These analyses have already been adjusted for various other factors apart from study, and for
this reason the study-specific ‘O-E’ values cited here were derived from analyses which were
already stratified by age and various other potential confounders.
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Appendix 14. Example of estimation of standard errors using the notion of ‘floating absolute risks’

Suppose that we are interested in analysing the risk of breast cancer with respect to time since last use of oral contraceptives, where
time since last use is categorized as: never use, last use <5 years ago, last use 5-9 years ago and last use 10+ years ago.

With prospective data, it would be possible to estimate the log risk of disease within never users, denoted by a,, and-within each of the
three categories of use, denoted by a; , together with the respective variances V; (i=0,...,3), and the four quantities ag, @;, a; and a,
would be uncorrelated with each other. Thus their variance-covariance matrix could be written

o o o X
oo <o
o oo
< o oo

3

If we calculated from these four quantities the three log refative risks B4, B, and Bj, where By=a, - ag, B,=a; - @y and Bi=a;3 - oy, then the
variance-covariance matrix of B,, B;and B;would be

V,+V, V, v,
B=| V, V,+V, V,
\A V, V,+V,

This is exactly the sort of information that is yielded by case-control studies. Comparison of the matrices A and B iliustrates how the
variance of each relative risk estimate is inflated by the addition of V,, the variance of the baseline group. Also, the fact that each risk is
measured relative to the same reference group means that all the relative risks are mutually correlated with covariance V,,.

The following table shows the results of an analysis of the relative risk of breast cancer by time since last use in women aged under 35
at diagnosis together with 95% confidence intervals based on the usual estimates of standard error.

Relative risk of breast cancer (relative to never users) by time since last use of oral contraceptives and confidence intervals
based on conventional variance estimates

Time since last use Log relative risk Standard error RR 95% CI (RR})
Never users 0 (baseline group) - 1.00 -

<5 years 0.24 0.07 1.27 1.11-1.46

5-9 years 0.06 0.08 1.06 0.90-1.24

10+ years -0.05 0.11 0.95 0.77-1.18

The variance-covariance matrix of the {B;} obtained from this analysis is shown below. By equating it with the form B, it is straightforward
to see that V, can be estimated by the average value of the covariances, namely 0.0036, and that subtraction of this value from each of
the diagonal entries gives appropriate estimates of V,, V; and V3, in this case, 0.0012, 0.0032 and 0.0083, respectively.

0.0048 00034 00034] [V,+V, V, v,
00034 00068 00039(=| V, V,+V, V, |=B
00034 00039 00119 v, V,  V,+V,

By setting a, to zero, we can view the relative risk estimates as approximately independent floating absolute risks (floated relative to 0),
with variances taken from the estimates of the {V}, i=0,...,.3. In other words, var(B,)=0.0036, var(B;)=0.0012, var(B,)=0.0032 and
var(B;)=0.0083. Of course this does not alter the relative risk estimates themselves but does allow us to refine the variance estimates. In
general, the variance-covariance matrix is only approximately of the form B, and so the covariances of the final floating absolute risk
estimates B,, B4, B, and B, will not be exactly zero. These residual covariances can be estimated via a slightly more sophisticated
method (see footnote below) but are usually negligible and in this analysis By, B4, B, and P can be treated as independent. The final
results are presented below.

Relative risk of breast cancer (relative to never users) by time since last use of oral contraceptives and confidence intervals
based on the floated absolute risk approach

Time since last use Log relative risks Standard error RR 95% CI (RR)
Never users 0 (baseline) 0.06 1.00 0.89-1.12

<5 years 0.24 0.03 1.27 1.19-1.36

5-8 years 0.06 0.06 1.06 0.85-1.19

10+ years -0.05 0.09 0.95 0.80-1.14

In this case, there is a sizeable reduction in the standard errors and hence the width of the confidence intervals because the size of the
baseline group, never users, is relatively small. In other situations, where the baseline group is relatively large the refinement will only

have a negligible effect on the variance estimates.

Footnote: Variances of Floating Absolute Risks. Suppose that, apart from the baseline group, there are n other groups. In each group calculate
the logarithm of the relative risk and the variance of this log relative risk in the usual way. Next, for the it group let ¢; denote the average of the
(n-l) covariances between the log relative risk in that group and the (n-l) other log relative risks. Finally, let the average of these n mean values
be called ¢. Then, when the relative risks get renamed as floating absolute risks, the variance attributed to the baseline log relative risk
becomes ¢, and the variance of the i** log relative risk gets (2¢; - ¢) subtracted from it. The covariances between these log floating absolute risks
are generally small: letting the subscript zero denote the baseline group (in which the log relative risk has no covariance with anything else, so
¢=0), the covariance between the i"" and the j'h log relative risk gets (c; + ¢; - c) subtracted from it.
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Appendix 15. Percent childless by year of birth and study (controls only)
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Percent Childless*

Name of Study™*™* <1910 1910- 1915- 1920- 1925- 1930- 1935- 1940- 1945- 1950+
Prospective Studies
Kaiser Permanente’ - 0 10 13 14 - - - = -
Adventist Health Study'® 8 7 4 5 5 5 0 0 - -
RCGP'" - - - 6 8 8 4 8 4 -
Alexander’ - - 22 19 19 20 20 - - ~
Oxford/FPA™ - - - - - 4 5 6 25 -
Nurses Health Study? - - - 9 7 6 6 7 7 -
Canadian NBSS™ - - - 17 15 15 15 17 - .
Guernsey ™ - 17 20 13 20 19 9 1 13 -
American Cancer Soc®? 21 17 15 10 9 8 7 17 NK -
Netherlands Cohort Study‘6 - - 18 19 16 18 - - - -
Guernsey V' - 25 25 13 33 14 15 13 17 -
Case-control Studies, Population Controls
Leisure World® 6 9 8 - - - - - - -
Brinton®* 31 20 15 10 1 13 9 28 - -
Ursin™ NO DATA
Nomura™ 32 25 21 10 18 7 - - - -
Bernstein/Pike>?’ - - - - - - 22 23 29 59
CASH* - - - - 10 8 8 12 18 38
Hislop® 30 15 22 19 7 8 9 14 9 34
UK National®® - - - - - - - - 10 24
Bain® 18 16 13 13 14 8 15 10 13 22
Rohan™ 17 24 16 1 9 13 14 3 4 17
Ewertz”® - 14 12 11 9 8 10 6 4 15
Lee etal” - - - - 9 1 4 8 9 13
Olsson”' - - - - - - 12 7 10 18
Meirik/Lund® . - - - - - - 14 12 19
Long Island Study™ 22 13 10 10 9 4 1 18 26
Clarke™ - 3g 18 19 15 17 16 18 33 43
Yuan/Yu'™® - - 12 10 8 6 2 4 0 29
Wang/ryu® . - - - - 2 1 5 7 35
Paul/Skegg® - - - - 7 8 4 7 10 21
Daling™ - - - - - - - - 16 37
4 State Study®’ - 18 15 12 8 9 9 1 14 26
Rookusivan Leeuwen® - - - - - 10 9 10 11 21
CRC/ICRF“"blshed - - - - - - - 9 12 18
Yang/Gallagher*' - - 14 15 9 12 14 17 19 23
Primic-Zakelj*® - - - - - 0 ) 5 7 9
Stanford/Habei™ - - - 0 8 13 9 - - -
|CRFunPublished - - - - - - 11 7 0 -
WISH® - - - - - - 7 10 17 27
Case-control Studies, Hospital Controls
Morabia** 21 33 21 16 1 3 4 16 0 -
Vessey* - - - - 14 1 8 7 14 20
Hulka® 22 19 18 13 1 7 9 9 15 36
Franceschi’ 12 14 7 19 16 14 13 8 18 25
Ravnihar'® - - - - 14 14 1 13 21 32
WHO™ - Australia - - 10 17 1 15 13 14 21 61
- Nigeria - - - - - 0 0 4 3 47
- israel - - - - - 4 5 5 9 40
- Philippines - - - - - 13 12 17 25 50
- Colombia - - . - 5 14 4 0 3 25
- Mexico - - - - - 5 8 9 4 28
- Chile - - - - 14 9 7 10 10 54
- Kenya - - - - - 4 2 7 4 30
- Thailand - - - - 6 9 1 15 20 50
- China - - - - 5 2 3 3 6 50
- Germany - - - - - 14 1 15 7 15
Vessey™ - - 7 17 13 8 7 5 14 32
Le® - - — - - — 13 11 18 22
Gerber? - - 23 1 1 17 13 14 1 36
Clavel® - - - - 28 6 9 1 12 27
Marubini® - - - 21 8 1 16 12 10 6
La Vecchia®® 24 20 20 20 16 16 14 13 50
Lee™® 10 0 3 3 8 7 2 3 29 37
Lacaya/Ngelangel™® - - - = 19 12 1 21 1 31
Franceschi®’ - - 1 16 16 12 10 12 9 27

Footnote: -- where there are insufficient data (<10 women) no percentage is quoted. * Numbers of women in each category are given in Appendix 3.
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Appendix 16. Mean parity of women by year of birth and study (parous controls only)

Mean Parity
Name of Study™™* <1810 1910- 1915 1920- 1925~ 1930- 1935- 1940- 1945- 1950+
Prospective Studies
Kaiser Permanente” - 3.0 34 2.7 32 —~ - - - -
Adventist Health Study'® 27 25 25 26 28 27 26 26 - -
RCGP" - - -~ 32 28 29 28 25 22 -
Alexander' ' - - 27 25 25 28 2.8 - - -
Oxford/FPA® - - - - - 28 24 23 1.8 -
Nurses Health Study® - - - 34 36 37 32 238 26 -
Canadian NBSSY - - - 34 33 32 28 25 - -
Guemsey III"* - 2.7 25 25 26 27 25 23 24 -
American Cancer Soc* 29 28 3.0 31 33 3.4 3.1 238 NK -
Netherlands Cohort Study™ - - 37 36 33 31 - - . -
Guemnsey IV - 14 1.7 16 12 16 14 15 1.0 -~
Case-control Studies, Population Controls
Leisure World? 19 22 1.8 - - - - - - -
Brinton?* 25 26 26 2.8 3.1 3.0 2.7 23 - -
Ursin® NO DATA
Nomura™ 28 27 31 29 30 29 - - - -
Bemnstein/Pike>?’ - - - - - - 29 2.2 20 18
CASH* - - - - 35 36 33 29 23 19
Hislop® 2.8 29 29 29 33 32 30 26 23 2.1
UK National® - - - - - - - - 22 20
Bain®® 34 238 34 33 33 36 3.1 28 25 2.1
Rohan" 2.9 28 28 29 26 33 29 24 22 18
Ewertz™® - 3.0 27 27 27 27 25 23 21 1.9
Lee etal? - - - - 6.6 6.8 59 44 38 27
Olsson®’ - - - - - - 23 22 22 20
Meirik/Lund® - - - - - - - 23 23 19
Long Island Study*® 22 26 28 29 31 3.2 3.2 28 25 19
Clarke™ - 19 25 28 29 28 27 23 21 19
Yuanfyu'® - - 54 54 45 37 29 19 15 1.0
Wang/Yu®® - - - - - 40 3.1 23 18 11
PaullSkeggzE - - - - 32 37 33 29 26 22
Daling® - - - - - - - - 22 19
4 State Study” - 3.2 30 33 36 36 34 2.9 24 21
Rookus/van Leeuwen®™ - - - - - 27 25 23 2.1 20
CRC/ICRF"Pbished - - - - - - - 24 23 24
Yang/Gallagher®' - - 3.1 3.0 29 33 29 24 24 23
Primic-Zakelj® - - - - - 18 24 21 2.0 1.8
Stanford/Habel*2 - - - 3.0 3.1 32 33 - - -
ICRFUPolshed - - - - - - 25 25 25 -
WISH™ - - - - - - 3.1 25 23 21
Case-control Studies, Hospital Controls
Morabia®* 29 26 3.0 32 38 4.1 3.1 28 1.4 -
Vessey' - - - - 24 25 26 25 19 18
Hulka® 42 35 35 35 35 33 30 238 2.1 20
Franceschi’ 33 3.1 29 27 27 25 24 23 19 24
Ravnihar'® - - - - 25 21 21 20 1.9 16
WHO™ - Australia - - 32 36 3.1 34 33 238 2.3 18
- Nigena - - - - - 7.4 6.0 5.1 49 29
- Israel - - - - - 37 37 35 29 23
- Philippines - - - - - 6.1 5.5 45 39 26
- Colombia - - - - 54 53 49 49 3.3 23
- Mexico - - - - - 6.9 6.4 5.7 48 31
- Chile - - - - 43 40 39 38 31 24
- Kenya - - - - - 6.8 71 6.1 53 28
- Thailand - -~ - - 57 5.3 44 35 28 20
- China - - - - 38 35 27 20 14 11
- Germany - - - - - 23 23 21 1.8 1.8
Vessey™ - -~ 26 28 27 29 2.7 26 23 23
L& - - - - - - 24 23 19 16
Gerber™ - - 28 30 28 29 25 2.1 27 1.7
Clavel™ - - - - 2.9 2.8 27 24 22 19
Marubini® - - - 30 35 3.0 31 28 25 16
La Vecchia® 2.9 29 28 24 24 25 22 2.1 20 16
Lee™ 33 57 58 59 49 a7 36 32 22 19
Lacaya/Ngelangel® - - - - 46 71 54 50 a7 25
Franceschi' - - 26 25 26 26 24 23 2.2 19

Foolinote: — where there are insufficient data (<10 women) no mean is quoted.
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Appendix 17. Mean age of women when their first child was born by year of birth and study

(parous controls only)

Mean Age
Name of Study™*™" <1910 1910- 1915- 1920- 1925- 1930- 1935- 1940- 1945- 1950+
Prospective Studies
Kaiser Permanente” - 252 258 237 24.9 - - - - -
Adventist Health Study® 240 234 247 243 225 229 221 229 - -
RCGP'® - - - NO DATA 329 286 24.1 -
Alexander”’ - - 26.5 263 256 25.1 243 - - —
Oxford/FPAZ® - - - - - 246 243 238 26.4 -
Nurses Health Study? - - - 26.3 254 248 24.4 243 24.4 -
Canadian NBSS”™ - - - 259 25.0 244 238 239 - —
Guernsey IllI"* - 26.5 25.0 256 27.2 249 24.7 246 24.0 -
American Cancer Soc™ 246 25.6 24.7 24.2 238 231 226 225 NK -
Netherlands Cohort Study™ -- - 279 269 26.3 269 - -- - -
Guernsey IV - 246 248 25.1 24.4 243 248 232 242 -
Case-control Studies, Population Controls
Leisure World® 255 254 254 - - - - - - -
Brinton?* 249 25.2 255 24.6 23.7 23.0 227 227 - -
Ursin®® - - 257 267 217 23.4 222 227 247 204
Nomura'® 247 255 257 247 245 245 - - - -
Bernstein/Pike>?’ - - - - - - 19.6 23.1 225 214
CASH* - - - - 232 220 22.1 22.1 229 216
Hislop® 271 256 259 249 248 240 225 23.3 23.7 220
UK National®® - - - - - - - - 235 230
Bain® 244 257 243 241 246 235 235 236 240 235
Rohan'’ 275 26.4 251 254 242 242 2238 230 23.0 248
Ewertz*® - 25.9 25.2 246 24.4 24.1 23.4 236 24.0 237
Lee et al'? - - - - 221 232 216 222 215 20.4
Olsson”’ = — - - - - 249 247 23.2 25.0
Meirik/Lund® - - - - - - - 235 23.1 23.8
Long Island Study®® 26.4 26.4 26.0 262 254 240 245 242 25.8 255
Clarke™ - 27.8 267 260 257 245 244 246 255 234
Yuan/Yu'® - - 21.9 21.7 228 21.8 220 246 26.4 271
Wang/Yu® - - - - - 214 23.0 25.0 26.1 269
Paul/Skegg® - - - - 261 240 232 229 234 226
Daling® - - - - - - - - 242 24.4
4 State Study®’ - 25.1 253 246 23.8 232 227 231 239 24.1
Rookus/van Leeuwen™ - - - - - 268 247 248 246 247
CRC/ICRFoished - - - - - - - 236 244 243
Yang/Gallagher®' - - 25.5 24.3 24.4 230 221 224 23.1 233
Primic-Zakelj*® — - - - - 25.1 236 230 225 219
Stanford/Habel® - - - 247 232 230 214 - - -
JCRFUnpublisned - - - - - - 243 235 23.8 -
WISH™ - - - - - - 22.4 23.0 24.1 25.1
Case-control Studies, Hospital Controls
Morabia** 235 231 240 226 216 225 218 216 224 -
Vessey* - - - - 245 24.4 233 227 235 213
Hulka?® 223 229 229 219 223 212 21.3 207 213 213
Franceschi’ 26.4 258 239 252 237 242 24.1 24.1 236 202
Ravnihar'® - - - - 236 232 228 223 21.4 213
WHO™ - Austratia - - 253 225 227 25 223 235 229 206
- Nigeria - - - - - 209 210 20.4 207 208
- Israel - - - - - 220 221 225 23.0 220
- Philippines - - - - - 226 227 233 220 210
- Colombia - - -~ - 202 21.0 208 208 203 197
- Mexico - - - - - 207 208 206 20.2 19.4
- Chile - - - - 228 223 22.4 22.4 216 196
- Kenya - - - - - 19.4 18.9 195 19.6 19.1
- Thailand - - - - 223 222 223 229 229 215
- China - - - - 23.4 229 23.1 24.2 260 26.3
- Germany - - - - - 230 223 218 215 214
Vessey' - - 256 25.1 243 238 238 226 232 215
L&° . - — - — - 23.2 235 24.1 23.4
Gerber®? - - 247 24.0 243 236 235 23.1 21.3 215
Claver' - - - - 239 238 24.1 236 235 227
Marubini® - - - 26.4 243 26.3 257 25.1 232 25.7
La Vecchia®® 245 256 251 25.8 257 255 255 247 235 233
Lee®™ 232 227 218 226 222 230 233 243 26.8 256
Lacaya/Ngelangel® - - - - 222 228 22.4 226 21.3 22.2
Franceschi® - - 258 256 256 25.0 25.1 244 23.4 232

Footnote: -- where there are insufficient data (<10 women) no mean is quoted.
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Appendix 18. Reproductive history and age at which risk of conception ceased as
determinants of breast cancer risk and of ever use and of recent use of combined oral
contraceptives

RR*+SD of Ever Use = RR*+SD of Use of
RR*tSD of Combined Oral Combined Oral
of Breast Contraceptives Contraceptives
Cancerin Versus Never Use <5 yrs Ago Versus
Never Users in Controls Never Use in
Controls
Age at First Birth:
Parity
Nulliparous” 1.0 1.0 1.0
<20 1 1-2 0.67+0.040 2.37+0.075 2.42+0.114
: 3+ 0.50+0.026 2.59+0.059 2.03+0.084
20-29 :1-2 0.84+0.023 2.64+0.048 2.65+0.076
D3+ 0.68+0.021 3.06+0.051 2.55+0.079
30+ 0 1-2 1.07+£0.034 2.41+0.066 2.531£0.120
: 3+ 0.94+0.053 3.35+0.124 2.89+0.287
Age at Which Risk of
Conception Ceasedt
Still at Risk” 1.0 1.0 1.0
<35 0.58+0.034 0.77+0.032 0.40+0.041
35-39 0.62+0.033 1.131£0.043 0.70+0.065
40-44 0.64+0.028 1.10+0.037 0.73+0.066
45-49 0.71+0.025 1.11+£0.034 1.00£0.074
50+ 0.81+0.027 1.28+0.041 2.3410.172

* stratified by study and age at diagnosis.

* reference group.

T taken to be the youngest age at which hysterectomy, tubal ligation, bilateral
oophorectomy or natural menopause occurred.
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Appendix 19. Effect of additional adjustment for various factors on the relative risk of breast
cancer by time since last use of combined oral contraceptives
Time Since Last Use
Current 1-4 yrs 59yrs 10-14 yrs 15+ yrs
Relative risk using stratification 1.24 1.16 1.07 0.98 1.03
variables listed below*

Relative risk after additional

adjustment for:

History of breast cancer in mother 1.24 1.16 1.07 0.98 1.03
and/or sister (yes/no)

Education (primary or 1.23 1.15 1.07 0.98 1.03
less/secondary plus)

Age at menarche (<13, 13, 14+) 1.24 1.16 1.07 0.98 1.03
Height in cm (<160, 160-, 170+) 1.24 1.16 1.07 0.98 1.03
Weight in kg (<60, 60-, 70+) 1.24 1.16 1.07 0.99 1.03
Alcohol consumption in gms/week 1.24 1.15 1.07 0.98 1.03
(<50, 50+)

Cigarette smoking (ever/never) 1.24 1.16 1.07 0.98 1.03
Year of diagnosis (<1975, 75-79, 1.24 1.16 1.07 0.99 1.04
80-84, 85-89, 90+)

Months of breastfeeding 1.23 1.15 1.07 0.98 1.03
(nulliparous, 0, <12, 12-23, 24-35,

'36-47, 48+)

* Relative to never users, based on conditional logistic regression in which strata were defined by
study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.
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Appendix 20. Example of presentation of results of categorical analyses involving more than two

exposure groups

The following shows how the results in Appendix 14 can be presented in form of a plot,
the main features of which are explained below.

Statistics Relative Risk*
Time Since InRR__ 1 RR & 99% CI RR:SD
Last Use Cases/Controls var(nRR)  var(InRR)
NEVER 980/5088 0-0 277-8 1.00+0.06
<5 YEARS AGO 1784/3943 2000 8333 . 1.2740.04
5-9 YEARS AGO 7631575 187 3125 1.06+0.06
10+ YEARS AGO 311/634 -60 1205 0.95+0.09
0.0 0.5 1.0 1.5 2.0

1. The ‘statistics’ in the second column give the group-specific log relative risk estimates
divided by their estimated variances. The third column gives the reciprocal of the
variance estimate which is equivalent to the information content for that particular relative
risk. These values are also quoted for the baseline group, never users, since under the
floating absolute risks approach the baseline relative risk, although arbitrarily set to 1,
has a variance that can still be estimated.

2. Each relative risk estimate is plotted as a black square whose area is directly
proportional to the information content, shown in column 3, and a horizontal bar through
the square denotes the corresponding 99% confidence interval. The numerical value of
the relative risk estimate itself, together with an approximate standard error, is shown to
the right of each point.

3. In most practical situations the ‘floated’ risk estimates can be assumed to be
approximately independent of each other, and so an average relative risk for several
exposure groups combined can easily be obtained by using the statistics in columns 3
and 4 to obtain a simple weighted average. For example, the overall relative risk for ‘last
use 5+ yrs ago’ could be estimated by adding the respective entries in columns 3 and in
columns 4 and using the sums to calculate a single relative risk estimate, 1.03, with 99%
confidence limits given by exp(12.7/433.0+2.58/N433.0) = [0.91-1.17].

Time since last use logRR /var(log RR)  1/var (log RR) RR

5-9 yrs ago 18.7 312.5 1.06
10+ yrs ago -6.0 120.5 0.95
5+ yrs ago 12.7 433.0 exp(12.7/433.0)=1.03

Of course, the appropriateness of combining any particular groups will depend on the
values of the relative risks involved.
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Appendix 21. Relative risk of breast cancer by time since last use of combined oral

contraceptives
Statistics
Time Since InRR 1 Relative Risk*
Last Use Cases/Controls var(inRR)  var(inRR) RR & 99% Ct RR+SD
NEVER 28200/55220 0-0 5060-0 1.00£ 0.014
Current 2356/4328 184.4 855.6 = 1.24+ 0.038
1 year 622/1149 392 2620 —l— 1.16£ 0.067
2 years 652/1095 49.2 2752 —— 1.20+ 0.066
3 years 638/1224 18:5 2887 - 1.07+ 0.061
4 years 805/1383 635 348.0 - 1.20+ 0.059
5 years 845/1328 724 359-1 - 1.22+ 0.058
6 years 814/1474 29.3 369-9 1.08+ 0.054
7 years 798/1541 176 375-1 1.05+ 0.053
8 years 892/1652 29.4 417-3 1.07+ 0.051
9 years 890/1693 -154 423.3 0.96+ 0.048
10 years 889/1695 9-3 418-3 1.02+ 0.049
11 years 909/1637 2.4 4256 1.01+ 0.049
12 years 935/1791 -23-9 4480 0.95+ 0.046
13 years 833/1580 -286 4065 0.93+ 0.048
14 years 818/1479 3.0 3831 1.01+ 0.051
15 years 742/1423 -5.3 355.1 0.99+ 0.053
16 years 694/1337 -21-7 329-3 0.94+ 0.053
17 years 592/1120 9-0 275-2 1.03 0.061
18 years 505/879 75 2197 1.03+ 0.069
19 years 448/826 22.8 200-3 1.12% 0.075
20+ years 1453/2700 45.5 567-0 1.08x 0.044
— —— .
0.0 0.5 1.0 15 2.0

Test for heterogeneity : X? (20 d.f) = 67.1 ; p<0.00001
2 (1d.f) = 28.2; p<0.00001

Test for trend

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk

of conception ceased.
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Appendix 22. Relative risk of breast cancer in women whose last use of combined oral

contraceptives was less than 5 years ago

Breast Cancer and Hormonal Contraceptives 538

(a) All Users (b) Users with a Total Duration of Use of > 1 Year
Statistics Statistics
_bRR_. 1 Relative Risk® _IRR__ _1 Relative Risk!
Cases/Controls  var(InRR) var(InRR) RR & 99% Ct RR$SD Cases/Controls  var(inRR) var{InRR) RR 8 99% CI RR:SD
PROSPECTIVE STUDIES: H PROSPECTIVE STUDIES: H
RCGP 107369 21 361 ——— ACGP 95342 76 %1 — 12350985
OrdordFPA 677243 -19 207 09120210 OrlordFPA 66231 01 209 —_—
Nurses Heakh 117387 102 552 1.2020.148 Nurses Hentth 1007352 85 508 1.1820.153
Canadian NBSS 4v156 3 201 Canadian NBSS a4 3t 190
Amer Canc Soc 210 -1t 14 Amer Canc Soc 218 04 K]
Nethedands Cohort 29 o3 t4 Cohort 29 -03 14
Other 1920 -1 28 Other na -1 22
R Subtotsl: 3231194 176 1377 -ﬂ:>- 1.142 0.091 R Subtolat: 3201099 170 1315 1,142 0.093
CASE-CONTROL, POPULATION CONTROLS: CASE-CONTROL, POPULATION CONTROLS:
Benton 200235 %0 709 —-—  Lue0a Biinton 163210 -12 a5 0.962 0.125
BornsteinPike 1981149 20 174 BemsteinPike 190/141 25 173 -
Hisiop 6972 12 125 Hislop 671 02 120 p—
CASH 607/532 a7 1099 1.032 0.097 CASH 566596 31 122 1.032 0.096
X National ATV 101 281 UK National 4637364 156 o —_—
BairvSiskind {no data) Bain/Siskind [ H
Ewertz 177154 32 388 1.082 0.167 Ewertz 168/147 43 77 [ 1.122 0.173
MeikALund 119121 126 232 MeinikLund 114113 120 a7 — -
Long Island 1514 02 30 Long Istand 1514 02 10 :
Clarke 537108 12 109 : Clarke 549 19 11
Yu'YuanWang 59755 46 172 —_— Yu/YuarvWang 4846 33 s -_—
PaukSkegg 1367441 24 23 1.1120.220 PauVSkegg 130423 20 26 — e 1092 0.220
Dafing 1721236 [X] 124 Daling 160218 a7 153
4 State Study 4945 -21 4s 4 State Study s -26 a7 0582 0.354
Rookushan Lecuwen 20261 a7 27 Rookusivan Leeuwen 288247 s 234
Yang/Galtagher =731 -12 23 9/Gallag 2729 09 25
Zakef 74555 52 171 Zake] 69/54 38 163
WISH 2857301 91 435 1232 0.169 WISH 270263 181 451
Other 274474 o2 420 0.992 0.154 Other 264435 15 a3 1.042 0.159
R Swro: 32980788 736 4993 <> 1.162 0.048 W Svbtota: 3173535 2 4973 1.162 0.048
CASE-CONTROL, HOSPITAL CONTROLS: H CASE-CONTROL, HOSPITAL CONTROLS:
Vessey 4681430 71 1053 —l— 1.0720.101 Vessey 3987357 62 973 1.0720.105
Rawnihar {no data) Ravnihar oo
WHO {deveioping) 21672156 208 814 {—e——— 12920126 WHO (developing) 1851481 188 669 1 —— 1.32: 0.141
WHO (developed) 333957 148 78.7 S 12120124 WHO (developed) 290813 109 692 A ——— 11720130
Clavet a2z o8 264 ——iee— 09740.191 Cavet 117202 08 269 — e 1. 0.198
La Vecchia 77085 79 251 —t— La Vecchia 64758 48 22 —1
Franceschi 9087 51 295 —_—t Franceschi 7068 a9 235 ——1
Other 1227291 59 189 —_— : Other 1227266 a2 192 — :
Wl Suttoul: 143074198 €04 %53 < 11820087 W Subtotab A0S 93 282 <= 1.162 0.050
. Total: 50739160 1515 10023 PN 1162 0.034 . Toul: 46607879 1395 9539 > 1162005
00 LX) 10 (K] 20 00 o5 10 15 20

Studies :
Study designs:

X' (31d.N=21.5;NS
X'(2d.n= 0.16; NS

“Relative to never users, stralified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased
! Relative 1o never users and users with a total duration of use <12 months, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

X?(31d.0=225:NS
X'( 2dn= 00.NS
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Appendix 23. Relative risk of breast cancer in women whose last use of oral contraceptives was
5 or more years ago

{a) All Users (b) Users with a Total Duration of Use of > 1 Year
Statistics Statistics
1 Relative Risk" _RR 1 Relative Risk!
Cases/Controls  var(laRR} var(nRR) RR & 99% CY RR1SD Cases/Controls  var{InRR) var(lnRR} RR & 99% Ci RR1SD
PROSPECTIVE STUDIES: PROSPECTIVE STUDIES:
RCGP 957359 57 26 — 1192 0.191 ROGP ssnt 66 304 | 12420203
OxfordFPA 20194 -89 122 —— 0.481 0203 OxordFPA 27 83 1mey ———— 05020203
Nunes Heath 520554 78 .00 1,10 0.053 Nurses Health €92/2612 383 3424 Hl- 1112 0.057
Canadian NBSS 6468/2548 99 1948 1.052 0.074 Canadian NBSS 49272000 -59 194.3 ~— 0.97¢ 0.071
Amer Canc So¢ 215898 26 a7 -9 1.032 0.111 Amer Canc Soc 194810 43 09 —— .06 0.195
Nethedsnds Cohort 961358 .2 25 —to——— ta0e0.81 Netheriands Cohort M7 0 a2 —te———— 11020164
Other 1950 -11 30 Other 1934 -24 20—
- Subtotal: 20307971 so2 TS 1> 10720038 N swew 15855328 0s 7020 <> 1.052 0.039
CASE-CONTROL, POPULATION CONTROLS: CASE-CONTROL, POPULATION CONTHOLS:
Bdntan “vaTe 9% 1310 —a— 1.072 0.089 Bdnlon 269264 174 928 4e— 12120014
BemstonvPike 175220 ~15 165 ~————f——————— 09120.235 BemsicivPire 130163 <6 23 S 09740213
Hislop 2887337 -39 “s ——f— 0.922 0.143 Hislop 224258 -9 27 ——— 0592 0.145
CASH 1867/1888 20 3196 __-!r 0.901 0.053 CASH 147711484 -314 64 -J» 0.91£0.053
UK National 2117269 a7 223 L 0.8120.191 UK National 1661197 4 23 —f—————— 1152 0.189
Bain/Siskind {no dats) Bain/Sisking {no data)
Eweru 2807288 -89 59.2 —t— 0.852 0.121 Ewerz 2140 -74 555 ——t— 0882 0.126
Meirk/Lund 169216 27 27 —de—— 109:0.62 Meick/Lund 113181 -57 37 ——t 0.8320.163
Long Istand 24203 144 529 F—————— 1312 0.158 Long Island 177158 79 %5 —————— 1.1920.160
Clarke 189/410 -52 a2 ——— 0.86 0,145 Clarke 128026 -151 ars —t 0.6720.134
Yw/YuanWang 125123 28 24 ——t———— 10820.163 YulYuavWang w2 08 223 ———f————— 0870208
Pau/Skegg 5381079 35 645 —t— 1.062 0.128 PauVSkegg 4027857 -22 -2 — 0972 0.109
Oasng 512639 46 238 —_——— 0.8320.187 Daling 405/500 24 55 ——r 0.9640.132
« State Stwoy srse 29 802 —_—— 10450114 4 State Study 5107569 83 733 —— 11420125
Raokusivan Laeuwen 41515 o0 Hs ——— 0.38:0.168 Roolusivan Lesuwen 399436 -23 a2 _— 0952 0,142
Yang/Galagher 3567387 ~161 506 ——t 0.73£0.120 Yang/Gatagher 307/338 -137 527 —— 0.7720.121
Zake§ 214242 -4 513 ———— 0943 0.135 Zake§ sIhRe 24 a0 ——— 0.645 0.134
WISH 123211284 173 1083 —+—— 1174 0.104 wWISH 844950 31 1597 —— 1.022 0.080
Owes 12351485 170 1458 _r.._ 1.125 0.088 Other 9521151 151 15517 —— 1.102 0.0684
. Sutaotat: 21310808 -129 12182 <$ 0.99: 0.027 - Subtotal; 707178344 975 132 < 0975 0.027
CASE-CONTROL, HOSPITAL CONTROLS: CASE-CONTROL, HOSPITAL CONTROLS:
Vessey 485532 30 1214 —— 1.03¢ 0.092 Vessey 2867287 56 793 —t— 1.0740.116
Ravnihar {no gata) Ravnihar {ro daia}
WHO (deveioping} 30372666 78 1199 ——— 1.075 0.094 WHO (developing) 15471428 38 780 — 1.052 0.116
WHO (developed) 312915 43 1055 1— 0.962 0.095 WHO (deveioped) 1807564 -10-¢ 738 —— 0875 0.109
Clavel 32212 a9 52 —_ Clavet 13176 95 217 —
La Vecchia 185/124 89 553 —te—— 11350142 La Vecchia 154107 43 431 —pe—— 11020150
Franceschi 2921224 28 843 |—8—— 13120125 Franceschi 179156 79 593 ———— 11440130
Other 1077482 54 7 —_— 0.7750.179 Onner 74310 ~24 215 ———f—— 090:0204
- Subtotal: 181655375 388 412 > 1.072 0.045 W sutont: 114073028 186 3es7 <> 1.052 0.052
. Total: 1305924154 769 26181 L 1.032 0.020 . Totat: 80617698 146 247132 r 10120020
00 0s 10 15 20 00 05 10 .5 20
Test tor heterogeneity between:
Studies X (3140 = 457, p=0.04 X! (31d.=465:p=004
Study designs: X’'(2dh= 40;NS X' 2d0= 34;NS

"Rela('we to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased
Relative 10 never users and users with 3 tolal duration of use 512 months, stratfied by study, age at diagnosis, panty, age at first birth and age al which risk of conception ceased.
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Appendix 24. Age-specific relative risk of breast cancer by time since last use of combined oral
contraceptives

(a) All Users {b) Users with a Total Duration of Use of > 1 Year
Statistics Statistics
ioRR 1 Relative Risk® nRR 1 __ Relative Risk?
Cases/Controls  var(InRR) var(InRR) RR & 99% CI RR1SD Casss/Controls  var(InRR)  var(InRR) RR & 99% CI RR1SD
AGE AT DIAGNOSIS <30: AGE AT DIAGNOSIS <30:
Never 2902995 00 689 — 1.00¢ 0.120 Never 43713903 00 795 — 1.00+0.112
Last use <5 years ago 602/1991 9.0 2826 ~—M— 140:0.07 Last use <5 years ago 527/1362 650 1695 — 14720004
5-8 years ago 134/412 55 577 1.1020.138 5-9 years ago 76170 38 370 —_—t———— 11120173
10+ years ago 18/48 10+ years ago a1
AGE AT DIAGNOSIS 30-34: AGE AT DIAGNOSIS 30-34:
Never 69072093 00 233 1.00¢ 0.067 Never 105173075 00 3473 -F- 1.00+ 0,054
Last use <5 years ago 118211952 %1 4765 B 1.2+ 0.051 Last use <5 years ago 1094/1675 105.8 4162 N 1.292 0.056
5-9 years ago 629/1163 159 2954 1.06 0.060 5-9 years ago 511/808 264 2341 i 1.121 0,069
10+ years ago 2937586 -90 1323 —J_ 0.932 0.084 10+ years ago 1387236 =31 628 —— 095+ 0.123
AGE AT DIAGNOSIS 35-39: AGE AT DIAGNOSIS 35-39:
Never 14593322 00 4789 1.002 0.046 Never 220074812 00 7248 1.00+ 0.037
Last use <5 years ago 120211938 804 4935 = 1.18£0.049 Last use <5 years ago 10931700 59.7 4463 1.142 0.05%
5-9 years ago 899/1582 01 4150 1.00¢ 0.049 5-9 years ago 75711224 22 3426 1.01+ 0.054
10+ years ago 128672081 155 5090 1.032 0.045 10+ years ago 796/1187 -1-3 3349 1.00+ 0.055
AGE AT DIAGNOSLS 40-44: AGE AT DIAGNQOSIS 40-44:
Never 295855392 00 8774 1.00: 0.034 Never 39857110 00 12129 1.00+ 0.029
Last use <5 years ago 9871486 823 973 - 1232 0.056 Last use <5 years ago 8951325 706 565 - 1221 0,059
5-9 years ago 1024/1528 554 4419 1.13£ 0.05% 5-9 years ago 858/1261 300 3752 1.08+ 0.054
10+ years ego 222273256 56 7458 1.01+ 0.037 10+ years ago 1453/1968 -195 526-2 0.96+ 0.043
AGE AT DIAGNOSIS 455 AGE AT DIAGNOSIS 454+
Never 228041418 00 42485 1.00£0.015 Never 24853/45132 0.0 4851.9 1.00+0.014
Last usa <5 ysars ago 103071581 435 4123 1.11£0.052 Last use <5 years ago 902/1389 38 3642 1.104 0.055
5-9 years 6go 14052340 837 614.0 B 1,152 0.043 5-9 years ago 116111933 64.1 5106 113+ 0.047
10+ years ago 442718468 -189 17084 099+ 0.024 10+ years ago 2749/5353 ~42:0 11364 0.982 0.029
[ — I T i — . - A )
0.0 05 10 15 20 00 05 -0 15 20

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased
"Relative to never users and users with a total duration of use <12 months, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.
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Appendix 25. Relative risk of breast cancer by total duration of use of combined

oral contraceptives

Statistics
Duration InRR 1 Relative Risk*
of Use Cases/Controls var(InRR)}  var(InRR) RR & 99% Cl RR+SD
NEVER 28200/55220 0-0 5035.-4 1.00+ 0.014
<1 year 4403/8954 126.3 1903-4 1.07+ 0.024
1 year 2265/4399 28.3 1036-5 1.03+ 0.031
2 years 1880/3666 42.0 8718 1.05+ 0.035
3 years 1503/2816 36-0 684.5 1.05+ 0.039
4 years 1388/2424 48.0 6287 1.08+ 0.041
5 years 1356/2473 27-9 631.3 1.05+ 0.041
6 years 1094/1873 512 501-3 Il 1.11= 0.047
7 years 1015/1634 69-5 445.8 -.— 1.17+ 0.051
8 years 827/1468 15-1 383-8 - 1.04+ 0.052
9 years 70711217 32:6 327.4 - 1.10+ 0.058
10 years 849/1460 453 3921 Hll- 1.12: 0.054
11 years 516/787 422 225.3 —— 1.21x0.073
12 years 4491714 30-6 1968 i 1.17+ 0.077
13 years 341/514 25.5 1506 —i— 1.18+ 0.089
14 years 239/370 128 106-1 -1 113+ 0.103
15+ years 625/998 21-9 269-8 - 1.08 0.063

0-0 05 1.0 1.5 2.0

Test for heterogeneity : X (15 d.f) = 14.4; NS
Test for trend :X? (1d.H)= 6.0;p=0.01

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age

at which risk of conception ceased.
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Appendix 26. Relative risk of breast cancer by duration of continuous use and time
since last use of combined oral contraceptives

Statistics
Time Since InRR 1 Relative Risk*
Last Use Cases/Controls var(InRR)  var(InRR) RR & 99% CI RR+SD
NEVER 28200/55220 00 35707 1.00% 0.017
LAST USE <5 YEARS AGO:
Duration <12 months 243/758 20 1080 —— 0.98+ 0.095
Duration 1—4 years 495/1067 239 193.7 J'-.— 1.13+ 0.076
Duration 5-9 years 941/1332 746 3491 - 1.24+ 0.060
Duration 10+ years 1104/1334 854 4365 E = 1.22+ 0.053
LAST USE 5-9 YEARS AGO:
Duration <12 months 464/737 6:9 1932 1.04+ 0.073
Duration 1—4 years 859/1169 289 354.3 1.09+ 0.055
Duration 5-9 years 1001/1318 637 4131 1.17+ 0.053
Duration 10+ years 571/812 302 232.9 1.14+ 0.070
LAST USE 10+ YEARS AGO:

Duration 5-9 years 1253/1913 ~134 5125 0.97+0.044

Duration 10+ years 333/560 1.6 138.0 1.01+ 0.086

Duration <12 months 2503/3700 28-8 1011.8 1.03+ 0.032
Duration 1—4 years 2488/3755 ~114 1020-8 0.99+ 0.031

0.0 0.5 1-0 1.5 2.0

Test for trend with duration of use in women with:
Last use <5 yearsago : X*(1d.fy= 3.5; p=0.06
Last use 5-9 years ago : X*(1d.fy= 1.6; NS
Last use 10+ years ago : X?(1d.fy= 0.7; NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age
at which risk of conception ceased.
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Appendix 27. Relative risk of breast cancer by age at first use of combined oral

contraceptives
Statistics

Age at InRR 1 Relative Risk*

First Use Cases/Controls  var(lnRR)  var(InRR) RR & 99% ClI RR+SD
Never 28200/55220 0-0 4511.2 1.00+ 0.015
<16 years 4417752 30-8 151.3 —— 1.23+ 0.090
17 years 463/722 42.3 163-9 —#— 1.29:0.089
18 years 791/1211 46.0 2777 —— 1.181 0.065
19 years 1024/1520 63-2 357.7 - 1.19+ 0.058
20 years 1153/1906 -4.0 447.8 0.99+ 0.047
21 years 1085/1885 10-8 450-6 1.02+ 0.048
22 years 1098/1786 49-4 444.5 1.12+ 0.050
23 years 1019/1730 215 432.4 1.05+ 0.049
24 years 979/1804 ~-4.6 426-4 0.99+ 0.048
25 years 891/1601 11.2 388-6 1.03+ 0.051
26 years 789/1486 209 358-3 1.06+ 0.054
27 years 690/1445 ~20-0 327.0 0.94+ 0.054
28 years 781/1359 42.0 3353 -l 1.13£ 0.058
29 years 73711314 34.6 321.9 Hi- 1.1+ 0.059
30 years 684/1254 -22 3006 I 0.99+ 0.057
31 years 569/1115 0-0 2556 1.00+ 0.063
32 years 641/1087 457 257.3 —— 1.19+ 0.068
33 years 528/1020 5.7 239-2 —N— 1.02+ 0.065
34 years 510/936 29.4 216-0 i— 1.15£ 0.073
35 years 442/836 4.0 1941 +— 1.02+ 0.073
36 years 444/771 29.0 183-9 T 1.17+ 0.080
37 years 336/639 10.7 150-8 —f{i— 1.07+ 0.084
38 years 330/562 34.8 137-1 —8—  1.29:0.097
39 years 262/543 -25 124-5 —— 0.98+ 0.089
40+ years 1245/2239 56-3 4938 Il 1.12+ 0.048

L . ;
0-0 1.0 1.5 2.0

Test for heterogeneity: X? (24 d.f) = 46.2 ; p=0.004
X?* (1d.f)y = 0.0:NS

Test for trend:

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which

risk of conception ceased.
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Appendix 28. Relative risk of breast cancer by age at first use and time since last use of
combined oral contraceptives

(a) All Users (b) Users with a Total Duration of Use of > 1 Year
Statistics Statistics
_InRR 1 Relative Risk* _InRR 1 Relative Risk
Cases/Controls var(lnRR)  var{lnRR)  RR & 99% CI RR:SO Cases/Controls var(inRR}  var(InRR) RR & 99% CI RR:SD
NEVER 28200/55220 00 16240 1.001 0.025 NEVER 3252664032 00 22341 1.002 0.021
CURRENT: CURRENT:
Age first use: Age first use:
<17 2277380 77 807 ::g: g'::: :,7 225785 asa 102 1.56x 0.142
18 1557290 212 637 e — 3 18 154260 203 §3.0 1.382 0,149
19 182/27% 410 692 18120164 19 1771249 390 675 1.78+ 0.168
20 1847327 183 762 T—s— 12720128 20 179290 180 740 +—u——129:0133
21 1322275 63 639 —{*  110:0431 21 1317245 55 62.7 — e 109:0.132
2+ 145772718 9.8 5345 L 3 1.202 0.047 22+ 13202326 785 500-2 E 3 1172 0.048
LAST USE 1-4 YEARS AGO: LAST USE 1-4 YEARS AGO:
Age first use: Age licst use:
<17 1767292 381 606 18620179 3:11 1727252 350 595 A% AR
18 1512211 166 584 +—s——— 13320151 g 150/183 163 s7-% 4. 13320153
19 1752286 28 709 ——a————— 13820140 19 1697245 22 881 ——s———1.3920.143
20 1737312 86 764 —r— 1.09:0.120 20 1897272 81 745 1.09:0.121
21 1787280 232 738 13720137 2 1727239 203 713 1.3320.137
22+ 179473266 622 6450 1.10: 0.041 2+ 149372535 507 567-2 1.091 0.044
LAST USE 5-9 YEARS AGO: LAST USE 5-9 YEARS AGO:
Age first use: Age first use:
«17 170335 ~24 743 —— 09720114 <=17 156275 -69 69.8 —e 03912 0.114
18 1687266 73 720 —te—— 11120124 18 159226 70 674 —t&—— 11120128
19 2187332 80 942 —t— 1.09: 0.108 19 2047280 &8 884 —t— 1.0820.111
20 273426 37 1204 —] F— 1.0320.093 20 254/37¢ 18 1123 —-— 1.022 0.095
21 238/452 69 1186 —— 0.9410.089 21 2217363 -18 1080 —— 0.981 0.096
2+ 2996/5162 1130 9154 h 1.1320.035 2+ 2369/3881 934 8049 = 1.122 0.037
LAST USE 10-14 YEARS AGO: LAST USE 10-14 YEARS AGO:
Age first use: Age first use:
<17 1527231 42 852 —_—1— 1.07:0.128 <17 129/184 10 570 —_— 1.0220.134
18 1887223 15 €36 ——s———  1.18:0.130 18 152/189 120 60-7 s ——— 1.22:0.142
19 2287307 125 961 - 1.1420.109 19 1897241 89 793 —— 112:0119
20 2537398 86 174 ——r— 0.93£ 0.089 20 2118320 64 966 —— 0.942 0.098
21 248435 137 1200 —.— 0.89: 0.086 21 1987316 -131 943 — 0.8720.096
22+ 3055/5577 -183 8988 = 0.98+ 0.033 22+ 213773763 -354 7439 _E 0.95:0.036
LAST USE 15+ YEARS AGO: LAST USE 15+ YEARS AGO:
Age first use: Age first use:
<=17 1617212 133 626 —t——— 1.2420.141 <=17 90/124 LX) 366 ———————  1.02:0.167
18 140196 95 59.0 —— t117:0141 18 93/108 63 are — T 1.18:0.177
19 2067286 29 846 —— 1.0320.111 19 1371183 -65 560 —— 0.89:0.124
20 241376 -136 1063 —— 0.8820.091 20 1437241 215 676 —-j 073:0.104
21 2647364 107 1073 —-— 1.10+ 0.101 21 158202 100 855 e ——— 11720134
22+ 297475502 109 7698 # 1.0120.036 22+ 150372904 -5 5172 ’. 0.99: 0.044
0.0 05 1.0 15 20 0.0 o5 1.0 15 2.0

Test for trend with age at first use in women with:
Current use :

Last use <5 years ago :

Last use 5-9 years ago :

Last use 1014 years ago :

Last use 15+ years ago :

X2 (1df) = 10.6 ; p=0.001

X2 (1df) = 15.0 ; p=0.0001

X2 (1df) = 1.6 ; NS
X2 (1df) = 2.4 ;NS
X2 (1df) = 1.5; NS

*Relative to never users, stratified by study, age at diagnosis, parity. age at first birth and age at which risk of conception ceased

*Relative to never users and users with total duration of use <5 months, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased

X2 (1df) = 11.1 ; p=0.0009
X2 (1df) = 13.6 ; p=0.0002
X2 (1dfy =22 ; NS
X2 (1df) = 2.7 ; NS
X2 (1df) = 0.0 ; NS
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Appendix 29. Relative risk of breast cancer by time since last use and age at first
use of combined oral contraceptives

(a) Grouping Ages at First Use as <20, 20-24, 25-29, 30

All Users Users with a Total Duration of Use
of > 1 Year
Stathatics Statistics
1 Relative Risk* _IRR 1 Relative Riskt
CasaeControls _ var(inRR) _var(inRR] RR 895% Ct RR:SO Casew/Controia  var(inRR)  var{inRR) RR & 99% CI RR:SD
NEVER 26200/55220 00 30344 1.00:0.018 377554839 o0 proeey 1002 0,018
CURRENT USERS:
1.59 20.083
¥ 1,570,084
Age first use <20 565/845 64 184:0 —— Sse864 816 1814 — L5
20-24 6791336 a7 2769 - 1720085 e “wr me7 114720088
25-29 4217885 203 1032 1.162 0,077 w7 186 1784 1.112 0.079
bt o7anoor e 267 L “? 2004 —M— 12:00m
LAST USE 1-4 YEARS AGO:
. o 1.49 2 0033 1.4940.095
Age first use <20 50375 g1 2 = 91880 689 1679 —a—
” ¥ %
20-24 68/1379 “o 3167 11520080 00 82 P 1142 0.082
%2 483908 186 220 10820072 oo, "ne 1833 1.0720.076
30+ 906/1598 s - IN20085 e 305 2885 1,112 0,062
LAST USE 5-0 YEARS AGO:
Aga first use <20 560838 144 2194 10720070 e o7 2080 16320.070
1 '
20-24 242039 “a 5144 10920048 oo oere 380 05 1,095 0.04¢
%2 8031551 29 s 10120052 goion 60 21 1028 0057
20+ 150472497 813 5501 11820048 oooii7e6 877 4197 1.172 0.053
LAST USE 10-14 YEARS AGO:
Age fiest uss <20 555771 270 2181 19320072 oy 211 1882 1.12:0.078
2024 2432088 -7 5432 0930041 oopieg 385 259 0,924 0.48
= 1001/1708 57 4162 10820081 5140168 19 w28 1.0120.088
20+ 1432691 -283 5334 08520042 goyig00 296 %92 09220050
LAST USE 13+ YEARS AGO:
Age sl use <20 524/714 255 190-6 1.142 0.077 320415 10 1233 1.012 0.090
2024 1305/1989 38 4885 10120045 9118 -84 2933 0.97x 0.057
%5 10351854 $3 2956 1.012 0051 485016 a6 2024 .86+ 0.089
0+ 123472630 -2 4593 099:046  sagant -t 2562 1,002 0.062
00 08 20 00 05 10 15 20
(b) Grouping Ages at First Use as <21, 21-25, 26-30, 31
Users with a Total Duration of Use
All Users of > 1 Year
Statistics. Statistics
R Relative Risk* ZIBR 1 Relative Risk"
Cosea/Controls  Var(nRR)  var(InRR) RR & 99% CI RR+SD CaseaControls  var(INRR}  var{InRR) RR & 99% Ct RR+SD
NEVER 20200055220 00 187 10020017 227788483 00 52280 i 1.00¢ 0.0%¢
CURRENT USERS:
Age frst ve 21 Taanarz 00 2388 —— 146:0072 8154 09 263 —f— 14720078
21-25 5971216 281 2541 i 1.124 0.068 saviose pory 2465 H— 1,124 0.068
-2 40032 sl 1819 — 12uo0m 64720 219 1673 i 1.1420.083
I 50u/562 48 285 - 1232 0072 04793 00 2029 —-— 12220078
LAST USE 1-4 YEARS AGO:
Age first use <21 sre107 o84 235 ~——  13%n007 s60mE2 &7 283 —l— 13420077
21-25 Nz 287 2063 Hl— 1.142 0.062 saThoss 100 2764 Hl-— 1.134 0.064
26-30 as1864 e 00 —— 10820073 284896 B3 e N 1052 0.078
e Fravrey 293 381 il 1124 0,058 s10102 07 279 - 1.142 0,067
LAST USE 5-9 YEARS AGO:
Age first use <21 8341368 81 nes 1.034 0.057 ISz a0 w018 1012 0.058
21-25 11381948 401 4901 1.09+ 0.047 9991570 ey 08 1.0820.0%0
2030 o141 24 8 1.01a 0.054 san118 o8 2673 1009 0.080
3y 126212247 w22 s11.0 E 1202 0.048 95871558 79 3824 - 1,19+ 0.056
LAST USE 10-14 YEARS AGO:
Age st use <29 Bow1173 12 293 1.04¢0.057 6181 (I8} 723 1042 0,062
21-28 11982083 -89 5223 0932 0042 e5anass 209 33 0.53e 0.047
283 sTV166) 187 4091 1,052 0.051 ez -19 934 09620058
A 11882368 -218 4832 0.98: 0.044 OV ~282 k281 0.92:0.083
LAST USE 13+ YEARS AGO:
Age first usa <21 70168 58 X 1.022 0,080 483658 ~208 1818 - 0,89+ 0.070
2128 130272012 102 10420048 71mos? 72 2820 1,032 0.080
26-30 961764 -04 1.002 0.051 443283 -87 1096 0.962 0.071
e 10672304 oo 1004 0.049 5011148 a3 2264 1.0120.087

60 0s e 18 20 60 o5 10 15 20
*Relative 1o never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk ot concaption ceased.,

tRelative to never users and users with a total duration of use <12 months, stratifed by Study, age at diagnosis. parity, age at first birth and age at which risk ot
concaption ceased.
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Appendix 30. Relative risk of breast cancer by age at first use and time since last use in women
with total duration of use of <12 months and >12 months

Statistics
InRR 1 Relative Risk*
Cases/Controls var(inRR) var(InRRY}) RR & 99% Cl RR1SD

NEVER 28200/55220 00 2048.0 1.00+ 0.022
TOTAL DURATION OF USE < 12 MONTHS, AGE FIRST USE <20:

Current 9/81 -06 46 —

1-4 years ago 12/114 -05 63

5-9 years ago 41157 41 14.7

10-14 years ago 85/177 17 36-4 ——f e 1,05:0.170

15+ years ago 204/299 231 81-1 ——— 1.33+ 0.128

TOTAL DURATION OF USE < 12 MONTHS, AGE FIRST USE 20:

Current 5/37
1-4 years ago 4/41
5-9 years ago 20/59
10-14 years ago 43/82

15+ years ago 103/151

23
1.0
-1.5
4.0

41

22
21
91
216
44-4

TOTAL DURATION OF USE < 12 MONTHS, AGE FIRST USE 21+:

Current 141/430
1-4 years ago 321/794
5-9 years ago 667/1413
10-14 years ago 1004/2003
15+ years ago 1667/2974

156
135

210

7-8
9.3

628
1435
281-4
4088
580-2

TOTAL DURATION OF USE > 12 MONTHS, AGE FIRST USE <20:

Current 552/848
1-4 years ago 488/670
5-9 years ago 518/771
10-14 years ago 467/584
15+ years ago 316/411

93-3
762
150
275

4.7

190-9
1730
213.8
186-6
1218

TOTAL DURATION OF USE > 12 MONTHS, AGE FIRST USE 20:

Current 177/289
1—4 years ago 168/269
5-9 years ago 253/364
10-14 years ago 209/315
15+ years ago 142/239

201
76
59

-43

-194

TOTAL DURATION OF USE > 12 MONTHS, AGE FIRST USE 21+:

Current 1436/2515
1—4 years ago 1647/2715
5-9 years ago 2563/4178
10-14 years ago 2312/4019
15+ years ago 1640/3066

*Relative to never users, stratified by study,
conception ceased.

95-3
79-9
106-5
-34-3
29

0.83x 0.197
1.10+ 0.157

-T—8—1.2820.143
—t+i— 1.10+ 0.088
1.08+ 0.062

1.02+ 0.050

1.02+ 0.042

——1.63x0.093

—— 1.55+ 0.096
—*I— 1.07 0.071
—i— 1.16+ 0.079
. 1.04:x 0.092

733 ——————1.32+ 0.134
737 — 1.11£0.123
110-4 1.05+ 0.098
94.9 0.96+ 0.100
66-5 —a— 0.75+ 0.106
559-4 ... 1.194 0.046
629-6 .. 1.14+ 0.042
889-2 = 1.134 0.036
807-8 0.96+ 0.034
564.9 1.01£ 0.042
0.0 05 1.0 1.5 2.0

age at diagnosis, parity, age at first birth and age at which risk of
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Appendix 31. Age-specific relative risk of breast cancer by time since last use
and age at first use of combined oral contraceptives

{a) Women with Younger Ages at All Users Users with Total Duration of Use of >1 Year
First Use
<20 at First Use <21 at First Use <20 at First Use <21 at First Use
RR*+SD RR*+SD RRi+SD RRt+SD
Age at diagnosis <30
Time since last use <5 years 1.97+0.219 1.75+£0.199 1.93+0.222 1.7510.246
Time since last use 5-9 years 1.3240.232 1.24+0.213 insufficient data 1.19+0.267

Time since last use 10+ years

insufficient data

insufficient data

insufficient data

insufficient data

Age at diagnosis 30-34

Time since last use <5 years 1.54+0.133 1.4410.118 1.6010.126 1.49+0.111

Time since last use 5-9 years 1.10£0.129 1.12£0.115 1.11+£0.122 1.1410.108

Time since last use 10+ years 1.05+0.131 0.97+0.117 0.99+0.153 0.94+0.138
Age at diagnosis 35-39

Time since last use <5 years 1.30+0.129 1.30+0.112 1.25+0.123 1.2610.105

Time since last use 5-9 years 1.03+0.129 0.9810.103 1.02£0.125 0.974£0.100

Time since last use 10+ years 1.27+0.103 1.0710.082 1.151£0.102 1.01+0.082
Age at diagnosis 40-44

Time since last use <5 years insufficient data 1.14+0.193 insufficient data 1.161£0.196

Time since last use 5-9 years 0.81+0.176 0.87+0.142 0.77£0.172 0.82+0.138

Time since last use 10+ years 0.97+0.096 1.01+0.082 0.95+0.100 0.95:0.082

Age at diagnosis 45+
Time since last use <5 years
Time since last use 5-9 years
Time since last use 10+ years

insufficient data
insufficient data
1.26+0.240

insufficient data
insufficient data
0.99+0.143

insufficient data
insufficient data
insufficient data

insufficient data
insufficient data
0.9310.155

{b) Women with Older Ages of
First Use

All Users

Users with Total Duration of Use of >1 Year

20+ at First Use

21+ at First Use

20+ at First Use

21+ at First Use

RR*+SD RR*+SD RR'+SD RR'+SD
Age at diagnosis <30
Time since last use <5 years 1.14+0.160 1.141£0.170 1.13+0.174 1.09£0.217
Time since last use 5-9 years 0.90+0.249 0.89+0.312 insufficient data insufficient data
Time since last use 10+ years no data no data no data no data
Age at diagnosis 30-34
Time since last use <5 years 1.13+0.094 1.12+0.097 1.1710.088 1.15+0.093
Time since last use 5-9 years 1.07+0.103 1.04+0.109 1.15+0.110 1.12£0.124
Time since last use 10+ years 0.82+0.142 0.93+0.190 0.89+0.241 insufficient data
Age at diagnosis 35-39
Time since last use <5 years 1.1610.077 1.14+0.078 1.12+0.071 1.10+0.073
Time since last use 5-9 years 1.00+0.074 1.02+0.077 1.0110.074 1.03+0.079
Time since last use 10+ years 0.9610.070 1.0110.076 0.92+0.076 0.99+0.089
Age at diagnosis 4044
Time since last use <5 years 1.22+0.076 1.2410.076 1.21+0.074 1.23:0.074
Time since last use 5-9 years 1.16+0.071 1.1710.071 1.11£0.070 1.12:0.070
Time since last use 10+ years 1.01£0.055 1.00£0.055 0.96+0.056 0.9610.055
Age at diagnosis 45+
Time since last use <5 years 1.111£0.086 1.12+0.072 1.10+0.088 1.10:0.076
Time since last use 5-9 years 1.15£0.081 1.15+0.066 1.14+0.085 1.14+0.070
Time since last use 10+ years 0.99+0.066 0.99+0.050 0.96+0.068 0.96+0.055

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.
iRelative to never users and users with duration of use of <12 months, stratified by study, age at diagnosis, parity, age at first birth

and age at which risk of conception ceased.
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Appendix 32. Relative risk of breast cancer by total duration of use, age at first use and time
since last use of combined oral contraceptives

(b) Users with a Total Duration of

(a) All Users Use of > 1 Year
Relative Risk* Relative Risk!
Cases/Controls RR & 99% CI RR+SD Cases/Controis RR & 99% Cl RR+SD
NEVER 28200/55220 1.00¢ 0.020 32526/64032 1.00% 0.017
LAST USE <5 YEARS AGO:
AGE FIRST USE <20:
Duration <5years 206/652 1.8 £0.149 185/457 — o 18520162
5 oyears £34/639 ——g 15340102 434639 —g—148£0.100
10+years 421/422 — 16320106 21422 —1.5840.104
AGE FIRST USE 20+:
Duration <5years 1424/3243 -- 1.14£ 0.044 953/1941 -.- 1.131 0.053
5-gyears 1268/2068 e 3 1211 0.048 1268/2068 » 1.19£ 0,048
10+years 120711779 - 1.14£ 0.048 120711779 Il 1.12£ 0.048
LAST USE 5-9 YEARS AGO:
AGE FIRST USE <20:
Duration <5years 215/461 1T 1.13£0.114 174/304 i o E— 1.06+ 0.121
5-9years 236/337 -1 1.11£ 0.104 236/337 —T— 1.07+ 0.103
10+years 108/130 R 1.00+ 0.153 108/130 —r 0.97% 0.150
AGE FIRST USE 20+:
Duration <5years 1793/3354 E 1.07 0.038 1106/1882 3 1.05+ 0.047
5-9years 1104/1730 . 1.162 0.050 110411720 - 1.142 0.050
10+years 606/930 —— 1.17£0.070 606/930 —l— 1.16+ 0.069
LAST USE 10+ YEARS AGO:
AGE FIRST USE <20:
Duration <5years 763/1072 - 1.224 0.064 474/596 - 1.17£0.078
5+years 310/399 —— 1.00x 0.090 310/399 —a— 0.97+ 0.088
AGE FIRST USE 20+:
Duration <5years 5457/9827 1.00+ 0.024 2640/4617 0.97£0.031
Byears 1663/3022 0.95£ 0.039 1663/3022 0.942 0.039
. . . ) . R L ;
0-0 05 1.0 1.5 2.0 0-0 05 1.0 15 2.0
Test for trend with duration in women with: !
Last use <5 years ago, first use <20: X2 (1df) = 0.1; NS x2 (1df) =0.0; NS
Last use <5 years ago, first use 20+ : x2 (1df) = 0.0 ; NS x2 (1df) = 0.0 ; NS
Last use 5-9 years ago, first use <20 : x2 (1df)=0.3; NS x2 (1df) =0.1; NS
Last use 5-9 years ago, first use 20+ : X2 (1df) =2.1; NS X2 (1df) = 1.9; NS
Last use 10+ years ago, first use <20 : X2 (1dy=3.7; p=0.05 x2 (1df)=2.8; NS
Last use 10+ years ago, first use 20+ : x2 (1df) =0.9; NS x2 (1df) =0.2 ;NS

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

' Relative to never users and users with a total duration of use <12 months, stratified by study, age at diagnosis, parity, age at first birth and age
at which risk of conception ceased.
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Appendix 33. Age-specific relative risk of breast cancer by age at first use, total duration of use and time since last use
of combined oral contraceptives, in all users and in users with total duration of use of more than 1 year

Age <35 at Diagnosis Age 35-44 at Diagnosis Age 45+ at Diagnosis
All Users Users with All Users Users with All Users Users with
a Total a Total a Total
Duration of Duration of Duration of
Use of Use of Use of
>1yr >1yr >1yr
RR*+SD RR'+SD RR*+SD RR'+SD RR*SD RR'+SD
LAST USE <5 YEARS AGO
Age at First Use <20
Duration of Use <5 1.63+0.190 1.77+0.202 insufficientdata  insufficient data not applicable  not applicable
Duration of Use 5-9 1.56+0.138 1.55+0.130 1.50+0.242  1.45+0.236 not applicable not applicable
Duration of Use 10+ 2 04+0.190 2.03+0.182 1.30+0.138 1.25+0.134 not applicable not applicable
Age at First Use 20+
Duration of Use <5 1.11+0.100  1.14+0.102 1.16+0.079 1.11+0.087 1.17+0.114  1.18+0.144
Duration of Use 5-9 1.15+0.111 1.16+0.104 1.28+0.079 1.25+0.075 1.13+0.118 1.12+0.118
Duration of Use 10+ 1.30+0.209 1.30+0.205 1.16+0.074 1.13+0.070 1.08+0.092 1.07+0.092
LAST USE 5-9 YEARS AGO
Age at First Use <20
Duration of Use <5 1.18+0.145 1.13+0.146 insufficient data  insufficient data not applicable not applicable
Duration of Use 5-9 1.1520.162  1.15+0.157 1.06+0.150  1.03+0.147 insufficient data iy fficient data
Duration of Use 10+ insufficient data  insufficient data 0.96+0.161 0.92+0.157 insufficient data  nsufficient data
Age at First Use 20+
Duration of Use <5 1.07+0.103 1.16+0.116 1.07+0.064 1.05:+0.072 1.07£0.086  (.99+0.100
Duration of Use 5-9 1.05+0.229 1.06+0.227 1.11+0.073  1.08+0.069 1.24+0.100 1 23+0.101
Duration of Use 10+ not applicable not applicable 1.15+0.125 1.12+0.122 1.19+0.101  1.18+0.101
LAST USE 10+ YEARS AGO
Age at First Use <20
Duration of Use <5 1.12+0.133  1.04+0.162 1.27+0.086  1.22+0.097 insufficient data  insufficient data
Duration of Use 5+ insufficient data  insufficient data 0.95+0.097 0.91+0.094 insufficient data  insufficient data
Age at First Use 20+
Duration of Use <5 0.86+0.143  0.93+0.247 1.00+0.046  0.95+0.051 1.00+0.058  0.97+0.064
Duration of Use 5+ not applicable ot applicable 0.99+0.082 0.96+0.079 0.95+0.065 0.94+0.065

* Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception

ceased.

TRelative to never users and to users with a total duration of use of <12 months, stratified by study, age at diagnosis,
parity, age at first birth and age at which risk of conception ceased.
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Appendix 34. Relative risk of breast cancer by time between menarche and first use
and by time since last use of combined oral contraceptives

Statistics

Time Since INRR 1 m me'ative Risk*

Last Use cases/controis var(InRR) var(InRR) R 99% ClI RR+SD
NEVER 28200/55220 00 2555-6 1.00+0.020

LAST USE <5 YEARS AGO:

Time between menarche and first use:

<5 years 393/846 33-1 140-0 1.21+0.095
5-9 years 1500/2654 122-4 547-7 1.25+0.048
10-14 years 1136/2012 68-7 473-8 1.16+0.049
15+years 1799/2833 96-4 650-7 1.16+ 0.042

LAST USE 5-9 YEARS AGO:

Time between menarche and first use:

<5 years 170/414 -9-8 79-9 0.88+ 0.105
5-9 years 1045/1787 6-9 450-3 1.02+ 0.047
10-14 years 1024/1694 39-2 445-0 1.09+0.050
15+years 1759/2792 93-4 631-1 1.16+ 0.043

LAST USE 10+ YEARS AGO:

Time between menarche and first use:
<5 years 326/579 4-0 140-5 1.03+ 0.086
5-9 years 2086/3223 -18-0 803-3 0.98+ 0.035
10-14 years 2346/3918 -17-4 890-5 0.98+ 0.033
15+years 3408/6458 9-9 998-1 1.01+0.032

0-0 0-5 10 15 20

Test for trend with time between menarche and first use in women with:
Last use <5 years ago X'(1 d.fy= 2.7 ; NS
Last use 5-9 years ago X2(1 d.fy= 7.8 ;p=0.005
Last use 10+ years ago X2(1 d.f)y = 0.2 ; NS

'Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 35. Relative risk of breast cancer by time since last use of combined oral
contraceptives in parous women, according to the age when their first child was born and their

parity
Time Since Last Use of Oral Contraceptives:
<5 Years Ago
<20 at First 20+ at First 5-9 Years Ago 10+ Years Ago
Use Use RR*+SD RR*tSD
RR*+SD RR*+SD
Age at First Birth
<20 1.59+0.114 1.15+0.066 1.19+0.065 1.07+0.055
20-29 1.56+0.104 1.15+0.038 1.06+0.034 0.99+0.029
30+ 1.11+0.243 1.141£0.116 0.98+0.094 1.03+0.084
Test for Trend X2(1df)=1.0 X*(1df)=00 X*(1df)=3.7 X*(1df)=06
Parity
1-2 1.41+0.092 1.18+0.045 1.01£0.040 1.01+0.036
3+ 1.48+0.195 1.12+0.054 1.19+0.047 1.01£0.035
Test for Heterogeneity ~ X*(1d.f)=0.1 X*(1df)=0.6 X3>(1df)=7.7 X?>(1d.f)=0.0

* Relative to never users of combined oral contraceptives, stratified by study, age at diagnosis,
parity, age at first birth, and age at which risk of conception ceased.
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Appendix 36. Relative risk of breast cancer by duration of use while nulliparous
and time since last use of combined oral contraceptives

Statistics
Time Since InRR 1 Relative Risk*
Last Use Cases/Controls var(InRR)  var(InRR) RR & 99% CI RR+SD
NEVER 28200/55220 0-0 2671-6 1.00+ 0.019
LAST USE <5 YEARS AGO:
Age first use <20:
<5 years use while nulliparous ~ 398/794 57-4 1435 _."_1"49t 0103
5+ years use while nulliparous ~ 518/534 84.7 1629 _'.EEEOJO3
began use while parous 142/374 125 429 13410177
Age first use 20+:
<5 years use while nuliparous ~ 816/1478 54.7 3311 - 1.18+ 0.060
5+ years use while nulliparous ~ 534/585 278 189-6 +i— 1.16+ 0.078
began use while parous 2435/4744 115.7 866-0 = 1.14+ 0.036
LAST USE 5-9 YEARS AGO:
<5 years use while nulliparous  1097/1641 404 4571 1.09+ 0.049
5+ years use while nulliparous  435/531 10-2 171.4 1.06+ 0.079
began use while parous 2452/4582 91.2 898.7 1.11+ 0.035
LAST USE 10-14 YEARS AGO:
<5 years use while nulliparous 1268/1727 10-5 520-2 1.02+ 0.044
5+ years use while nulliparous  285/325 1-0 108-1 1.01+ 0.097
began use while parous 2482/4968 -34.0 9347 0.96+ 0.032
LAST USE 15+ YEARS AGO:
<5 years use while nulliparous 1328/1781 288 4810 1.06+ 0.047
5+ years use while nulliparous 83/110 -3.0 33.0 0.91+ 0.166
began use while parous 2527/4944 6-8 8276 1.01+ 0.035
¢ 1 2 )
0-0 05 1.0 1.5 2.0

Test for heterogeneity between duration and parity at first use groups in women with:
Last use <5 years ago, age first use < 20 : X2 (2 df)=2.2 ;NS
Last use < 5 years ago, age first use 20+ : X*(2 df)=0.2 ;NS

Last use 5-9 years ago :X2(2d.)=0.3 ;NS
Last use 10-14 years ago - x? (2d.f)=1.1 ;NS
Last use 15+ years ago X2 (2df=13 ;NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which
risk of conception ceased.
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Appendix 37. Relative risk of breast cancer by time since since completing 5 years of combined
oral contraceptive use while nulliparous and by time since last use

Statistics
Time Since InRR 1 Relative Risk*
Last Use Cases/Controls  var(InRR) var(InRR) RR & 99% CI RR+SD
NEVER USER 28200/55220 0.0 2030-7 1.00= 0.022
LAST USE <5 YEARS AGO:
5 years use while nulliparous, completed:
<10 yrs ago 690/776 64.6 2076 —l—  1.36+0.081
10-14 yrs ago 285/274 29.8 1041 —#—— 1.33:0.133
1.36+ 0.227
15-19 yrs ago 73/62 8-1 26-5
0.49z 0.550
20+ yrs ago 477 -1-2 1-7 T
All other women with last use <5 years ago:
3916/7743 172:2 11003 = 1.17 0.033
LAST USE 5+ YEARS AGO:
5 years use while nulliparous, completed:
1.30+ 0.156
<10 yrs ago 145/162 14-4 54.1 i
10-14 yrs ago 362/411 13-4 141.6 — 1.10+ 0.088
15-19 yrs ago 224/315 -27.3 95.5 —— 0.75+ 0.089
20+ yrs ago 72178 1.7 24.9 1.07x0.207
All other women with last use 5+ years ago:
11315/20038 724 2290-3 1.03x 0.021
L A L 1 J
0.0 05 1.0 1.5 2.0

Test for trend with time since completing 5 years nulliparous use in women with:

Last use <5 years ago : X* (1.d.f.)=0.2: NS
Last use 5+ years ago : X? (1 d.f.)=6.8: p=0.01

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 38: Relative risk of breast cancer by age at first use, parity at the time of first use,
duration of use and time since last use of combined oral contraceptives

First Use While Nulliparous First Use While Parous
<20 at First 20-24 at First 25+ at First <20 at First 20-24 at First 25+ at First
Use Use Use Use Use Use
RR*+SD RR*+SD RR*+SD RR*+SD RR*+SD RR*+SD

TOTAL DURATION OF USE <5 YEARS
Time Since Last Use

Currentt 1.84+0.270 1.0310.161 1.35:£0.188 1.31x0.663 1.3110.285 1.2020.111
1-4 years ago 1.4110.200 1.19+0.136 0.91+0.126 1.42+0.549 1.13+£0.199 1.11:0.086
5-9 years ago 0.9610.123 1.00+£0.086 1.14+0.116 1.37+0.327 1.0840.122 1.07+0.066
10-14 yearsago  1.17+0.112 0.89+0.071 1.00+0.101 1.42+0.258 0.93+0.088 0.9710.059
15+ years ago 1.19+0.103 0.99+0.071 1.0410.118 1.20£0.200 1.0610.084 1.02+0.058

TOTAL DURATION OF USE 5+ YEARS
Time Since Last Use

Currentt 1.51+0.111 1.10+0.096 1.38+0.190 1.79+0.337 1.180.129 1.15+0.086
1-4 years ago 1.59+0.126 1.15+0.101 1.11+0.178 1.07+0.232 1.04:0.117 1.17+0.081
5-9 years ago 1.03+0.099 1.16+0.094 1.00£0.161 1.08+0.228 1.07+0.101 1.1810.073
10-14 years ago  0.930.117 1.07+0.111 1.2310.222 1.03+0.242 0.840.102 0.98+0.072
15+ years ago 0.79+0.177 0.86+0.186 1.22+0.358 1.15+0.487 0.68+0.133 0.91+0.090

* Relative to never users of combined oral contraceptives, stratified by study, age at diagnosis, parity, age at first birth, and age at
which risk of conception ceased.
t Includes use within <1 year.
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Appendix 39. Relative risk of breast cancer in parous women by time since first birth and time
since last use of combined oral contraceptives

(a) First Birth <15 Years Ago

. i Statistics
Time Since InRR ] Relative Risk*

Last Use Cases/Controls var(InRR) var(InRR) RR & 99% Cl RR+SD

Never 2223/4475 00 549.5 1.00+ 0.043

Current 972/1848 78.4 a52.7 - 1.25+ 0.060
1-4 years ago 1044/1950 602 4065 - 1.164 0.053

5-9 years ago 1307/2392 -10-1 563.8 0.98+ 0.042
10-14 years ago 981/1549 -271 3942 0.93+ 0.049

15+ years ago 354/431 -52 111.7 0.95+ 0.092

- —_ . o
0.0 0.5 1-0 1.5 2.0
(b) First Birth 15-19 Years Ago
Statistics

Time Since InRR 1 Relative Risk*

Last Use Cases/Controls var(inRR} var(InRR} RR & 99% Gl RR+SO
Never 2120/3760 0.0 5042 1.00x 0.045
Current 361/621 24-8 134.0 1.20+ 0.095
1-4 years ago 435/703 245 164-1 1.16+ 0.084
§-9 years ago 74211273 457 290.0 1.17+ 0.064
10-14 years ago 867/1535 15.0 3525 1.04+ 0.054
15+ years ago 694/1080 183 220-6 1.09+ 0.070

. - 1 f
0-0 05 1.0 1-5 20

(c) First Birth 20+ Years ago

Statistics
Time Since InRR 1 Relative Risk*
Last Use Cases/Controls var{inRR)  var{inRR) RR & 99% Ci RR+SD
Never 18226/35922 0-0 34862 1.00+ 0.017
Current 418/720 235 1667 1.15+ 0.083
1-4 years ago 750/1345 45.2 3308 1.15£ 0.058
5-9 years ago 1603/3063 84.9 736.4 = 1.12£0.039
10~14 years ago 2028/4375 -35-0 964.2 0.96+ 0.032
15+ years ago 2968/6144 425 1157.2 1.04+ 0.030
L L ). J

0-0 0-5 1.0 15 20

Test for heterogeneity: @) x: (4 d.f) = 23.6 ; p=0.0001 ) x: {4d.f)=3.4;NS © x: (4dfH=144 ; £=0.006
Test for trend. x*(1d.f) =207 ; p=0<00001 X{1dfH=21;NS X‘(1dfn= 6.2;p=001

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.
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Appendix 40. Relative risk of breast cancer in recent users of combined oral
contraceptives by age at diagnosis and childbearing history

RR* of Breast Cancer Associated with Current Use of
Combined Oral Contraceptives or Use that Ceased
in the Last 5 Years in:

Age at Diagnosis  Nulliparous Parous Women, Parous Women
Women ~ with Last Birth with Last Birth
<15 Years Ago 15+ Years Ago
RR*tSD RR*+SD RR*+SD
<35 1.25+0.143 1.20+0.109 insufficient data
35-44 1.20+0.126 1.25+0.077 1.09+0.116
45+ 1.3610.209 1.321+0.213 0.97+0.072

*Relative to never users of combined oral contraceptives, stratified by study, age at
diagnosis, parity, age at first birth, and age at which risk of conception ceased.
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Appendix 41. Relative risk of breast cancer by age at first use and time since last use of
combined oral contraceptives in nulliparous women and parous women, according to time since

last birth

(a) Nulliparous

“Relative to never users,

Statistics
InRR 1 Relative Risk*
Cases/Controls var(iInRR) var(InRR) RR & 99% ClI RR+SD
NEVER 5145/0653 00 542:2 ’ 1.00+ 0.043
LAST USE <5 YEARS AGO:
1.76 £0.138
Age first use <20 330/526 535 94.4
20+ 604/996 194 2477 108+ 0.066
5-9 YEARS AGO 505/722 8.8 2159 1.041 0.069
10+ YEARS AGO 811/1076 29 2658 1.01£0.062
[ . e ' J
00 0.5 1.0 15 20
(b) Last Birth <15 Years Ago
Statistics
InRR 1 Relative Risk*
Cssea/Controls var(InRR)  var(InRR) RR & 99% CI RR:SD
NEVER 2839/4538 0.0 707-8 1.00+ 0.038
_ LAST USE <5 YEARS AGO:
Age first use <20 645/953 755 199.1 ——— 1.46 +0.086
20+ 1568/2450 1147 6102 B 1.21x 0.045
5-9 YEARS AGO 172772379 54.5 7366 1.081 0.038
10+ YEARS AGO 261073258 -00 788.6 1.00+ 0.036
L "l L J
0.0 0.5 1.0 15 20
{(c) Last Birth 15+ Years Ago
Statistics
InRR 1 Relative Risk*
Cases/Controls var(InRR) var(InRR) RR & 99% CI RR:SD
NEVER 11820115676 0.0 14219 H 1.0+ 0.027
LAST USE <5 YEARS AGO:
Age first use <20 45/59 -4.6 132 ———1T 0.71+ 0.232
20+ 880/1113 1.0 3105 1.00+ 0.057
5-9 YEARS AGO 1166/1522 210 4828 1.042 0.047
10+ YEARS AGO 3500/4548 -24.0 1172.9 0.98+ 0.029
t e ' —
0.0 0.5 1.0 15 20

stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.
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Appendix 42. Relative risk of breast cancer by age at last use of combined oral

contraceptives
Statistics

Age at InRR 1 Relative Risk*

Last Use Cases/Controls var(InRR)  var(InRR) RR & 99% ClI RR+SD
Never 28200/55220 0.0 4607-9 1.00+ 0.015
<20 277777 -1.6 11441 0.99+ 0.093
20-24 2126/4144 -18.3 8320 0.98+ 0.034
25-29 4022/7112 55.7 1621.3 1.03+ 0.025
30-34 4367/7453 1169 18323 1.07+ 0.024
35-39 3355/6264 68-0 1399-4 1.05+ 0.027
40-44 2322/4317 105.0 936-0 1.12+ 0.035
45+ 1659/3265 49.5 661-5 1.08+ 0.040

L 'l L " J
0.0 05 1.0 1.5 2.0

Test for heterogeneity: X2 (6 d.f)= 9.6 ; NS
Test for trend - X2 (1d.H=6.5; p=0.01

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.



74S Collaborative Group Contraception
1996:54:15-106S

Appendix 43. Relative risk of breast cancer by age at last use and time since last use of
combined oral contraceptives

(a) All Users (b) Users with a Total Duration of Use of > 1 Year
Statistics Statistics
_InRR . ___3 Relative Risk* _IRR__ 1 Relative Risk!
CassalControls  varinRR)  var(inRR)  RR 8 99% Ci RR+SD Casea/Controla  var(inRR)  var(inRR)  RR & 99% Ci RR:SD
NEVER 2820055220 0.0 2943.0 1.00£ 0.018 32775/64839 00 42533 1.00¢ 0.015
CURRENT USERS:
Age last use <25 51/461 53 1.3 160r 0350 407276 60 82 2082050
25-29 326/789 207 781 {—&— 1.30:0.130 302/663 20.2 769 ——S——— 1.30£ 0.130
30-34 642/1000 533 193.0 ~8——  1.32:0083 610/906 56.9 1905 ——  1.35:0.084
35-39 540885 296 1966 1.16£ 0.077 507/820 237 1905 4+ 1.13£ 0.077
40+ 7971193 538 289.1 - 1.201 0.065 7411113 478 2765 i — 1.192 0.066
LAST USE 1-4 YEARS AGO:
Age last use <25 1s12 135 337 1 1.49:0212 87/260 141 259 172+ 0261
25-29 436/832 158 144.0 -t 1.121 0.088 386/633 215 1292 +—— 1.181 0.096
30-34 83211076 484 2422 —— 1.22¢ 0.071 619910 474 2226 —— 1.24¢ 0.075
35-39 565909 214 2177 Hi— 1.10+ 0.071 491/766 144 1939 1.08+ 0.075
40+ 9131522 445 3537 )’.— 1.13£0.057 788/1313 331 3208 1.11£ 0.059
LAST USE 5-9 YEARS AGO:
Age last use <25 394/924 03 1380 1.00+ 0.085 270/497 0.7 104-2 1.01£ 0.098
25-29 820/1487 31 3023 1.01£ 0.058 695/1100 15.0 2613 1.06+ 0.064
30-34 100171612 26-2 3682 1.07£ 0.054 8268/1326 16 3281 1.00¢ 0.055
35-39 906/1551 398 3407 1121 0.057 761/1261 304 2983 1.11£0.061
40+ 11182114 432 426.5 1.11£ 0.051 932/1789 222 2830 1.08: 0.053
LAST USE 10-14 YEARS AGO:
Age last use <25 €52/1257 -29.3 2575 0.89+ 0.059 373/626 -157 160-3 0.9110.075
25-29 113271789 282 401-5 1.07+ 0.052 844/1228 a9 3187 1.024 0.056
30-34 1032/1870 31 402.8 1.011 0.050 818/1345 -145 3261 0.962 0.054
35-39 794/1574 -14.6 3106 0.95% 0.055 585/1147 -169 2439 0.931 0.062
40+ 71411692 -12.0 3106 0.961 0.056 576/1382 -139 270-3 0.951 0.059
LAST USE 15+ YEARS AGO:
Age last use <25 1185/1767 310 4085 1.082 0.051 489/691 63 1948 0.87£0.071
25-29 130872215 259 461-6 1.06+ 0.048 7161125 142 2723 . 1.052 0,062
30-34 94041895 -5.9 3566 0.98+ 0.053 485/991 -75 2045 0.96+ 0.069
35-38 S50/1345 -75 2322 0.97+ 0.065 3087807 -19.4 1456 0.88+£0.078
40+ 439/1061 131 197.2 1.07£0.074 302/738 108 144.9 1.08+ 0.086
. ) . | . PR N ;
(LYY 0.5 1.0 15 2.0 0.0 05 10 15 2.0

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

tRelative to never users and users with a total duration of use =< 12 months, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.
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Appendix 44. Relative risk of breast cancer by age at last use, age at first use and time
since last use of combined oral contraceptives

Statistics
Time Since InRR 1 Relative Risk*
Last Use Cases/Controls var(lnRR)  var(InRR) RR & 99% ClI RR+SD
NEVER 28200/55220 0-0 18218 n 1.00+ 0.023
LAST USE <5 YEARS AGO:
Age first use <20:
2.00 + 0.282
Age last use <25 106/543 182 26-2 S—
1.58 + 0.083
25-34 782/994 108-0 234.6 —l—
35+ 180/202 14-9 715 ~—8——— 123:0.132
Age first use 20+:
1.19: 0.228
Age last use <25 56/428 4.0 230
25-34 1307/2684 68-6 4648 . B 1.16+ 0.050
35+ 2572/4097 99.8 7407 . 1.142 0.039
LAST USE 5-9 YEARS AGO:
Age last use <25 393/923 8.6 151.0 1.06+ 0.084
25-34 1807/3044 31-1 644-0 1.05+ 0.040
35+ 1891/3058 813 569.4 3 1.15+ 0.045
LAST USE 10+ YEARS AGO:
Age last use <25 1816/2953 1.6 625-9 1.00+ 0.040
25_34 4205/6913 7.0 1004-3 1.01+ 0.032
35+ 2205/4575 -10-4 6263 0.98: 0.040
— 1 A i " ]
0.0 0.5 1.0 1.5 2.0

Test for trend with age at last use in women with:

Last use < 5 years ago, age first use <20 : X* (1 d.f) = 5.5 ; p=0.02
Last use <5 years ago, age first use 20+ : X*(1d.f)= 0.1 ; NS
Last use 5-9 years ago :X*(1dfy= 2.1;NS
Last use 10+ years ago :X?(1df)= 0.1;NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 45. Relative risk of breast cancer by time since first use of combined
oral contraceptives

Statistics:
Time Since InRR 1 Relative Risk*

First Use cases/Controls  var(InRR)  var(InRR) RR & 99% Cl RR+SD
Never 28200/55220 0.0 50297 1.00+ 0.014
<1 year 210/771 94 958 1.10£0.107
2 years 141/456 57 649 1.09+ 0.130
3 years 170/512 35 811 1.04£ 0.113
4 years 239/597 118 105.7 —— 1.12+ 0.103
5 years 296/635 212 1235 - 1.19: 0.098
6 years 343/782 23.8 145.5 +=— 1.18+ 0.090
7 years 432/927 126 187.8 —h— 1.07+0.075
8 years 584/1058 49.3 240.9 ~—— 1.231 0072
9 years 697/1183 64-1 2846 —— 1.251 0.066
10 years 780/1405 50.3 329.0 —l- 1.17+ 0.060
11 years 879/1545 59.9 3719 - 1.17+ 0.056
12 years 971/1703 30-3 420-8 1.07+ 0.051
13 years 1049/1776 44.2 450-3 1.10£ 0.050
14 years 1111/1842 29.8 488-3 1.06+ 0.047
15 years 1190/1937 38-1 519.9 1.08+ 0.046
16 years 1269/2028 35.0 5399 1.07+ 0.044
17 years 1219/1948 -0-1 525.9 1.00+ 0.044
18 years 1101/1669 20.5 461.7 1.05+ 0.048
19 years 1030/1633 26-1 431-4 1.06+ 0.050
20 years 947/1476 159 394.4 1.04+ 0.051
21 years 712/1226 -0-9 3105 1.00+ 0.057
22 years 638/1133 -7 273.2 0.97+ 0.060
23 years 570/911 30-2 2245 1.14£ 0.071
24 years 460/818 6-3 1928 1.03+ 0.073
25+ years 1113/2002 07 3947 1.00+ 0.050
\
0.0 05 1.0 15 2.0

Test for heterogeneity: X2 (24 d.f) = 30.1; NS.
Test for trend: X2 (1d.f)= 13.4; p=0.0002.

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 46. Relative risk of breast cancer by time since first use, age at first use and
time since last use of combined oral contraceptives

Statistics
Time Since InRR 1 Relative Risk*
Last Use Cases/Controls var(InRR)  var(InRR) RR & 99% ClI RR+SD
NEVER 28200/55220 0-0 3560-3 1.00+ 0.017
LAST USE <5 YEARS AGO:
Age first use <20:
1.85+0.197
First use <10 years 199/719 30-4 49.4 =
1.66 +0.114
10-14 years ago 440/539 66-2 1309 ——
15+ years ago 427/472 53.2 157-6 —— 1.40 £ 0.095

Age first use 20+:

First use <10 years 1715/3849 104.2 7222 1.16+ 0.040

10-14 years ago 1252/1974 1019 521-4 1.22+ 0.048

15+ years ago 951/1353 293 381-4 1.08+ 0.053

LAST USE 5-9 YEARS AGO:
First use <10 years 941/1915 50-2 406-1 1.13+ 0.053

1014 years ago 1423/2415 726 627-0 1.12+ 0.042

15+ years ago 1699/2645 429 691.5 1.06+ 0.039

LAST USE 10+ YEARS AGO:

-
-l
First use <15 years 1433/2876 -28.9 6495 % 0.961 0.023
1.0

15-19 years ago 3256/5446 -4 12356 1.00+ 0.028

20+ years ago 3401/5785 26-5 965-3 1.03+ 0.033

0-0 0-5 1.5 2.0
Test for trend with time since first use in women with:

Last use < 5 years ago, age first use <20 : X2 (1d./)=3.7; p=0.06

Last use <5 years ago, age first use 20+ : X? (1d.f)=0.6; NS

Last use 5-9 years ago X2 (1 df)=1.1 ;NS

Last use 10+ years ago :X*(1d.f)=2.0 ;NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 47. Relative risk of breast cancer by year of first use of combined oral

contraceptives
Statistics
Year of InRR 1 Relative Risk*
First Use cases/Controls  var(lnRR)  var(InRR) RR & 99% CI RR+SD
Never 28200/55220 0-0 4862.4 1.00+ 0.014
First use <1965 4376/7953 12.9 1484.8 1.01+ 0.026
1965-1969 7032/11667 2267 2475.4 1.10+ 0.021
1970-1974 4570/7319 232.8 17239 1.14+ 0.026
1975-1979 1476/3303 72:3 595.4 .- 1.132 0.044
1980+ 560/1466 22 2141 1.01+ 0.069
L A L " L " J
0.0 05 1.0 1-5 2.0

Test for heterogeneity: X2 (4d.f)=15.1, p=C.004
Test for trend: X2 (1d.fy= 56;p=0.02

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 48. Relative risk of breast cancer by year of last use of combined oral

contraceptives
Statistics
Year of InRR 1 Relative Risk*
Last Use Cases/Controls  Var(InRR)  var(InRR) RR & 99% CI RR+SD
Never 28200/55220 0-0 5279-1 1.00x 0.014
Last use <1965 1055/2040 -3.2 464-8 0.99+ 0.046
1965-1969 3701/6890 -85 1505.2 0.99x 0.026
1970-1974 4691/8236 93.9 2039-1 1.05+ 0.023
1975-1979 4619/7735 258.7 1944.9 1.14x 0.024
1980-1984 2914/5344 2160 1085-4 1.22+ 0.034
1985+ 1171/1728 66.0 380-2 1.19x 0.056
L A 1 1 " J
0-0 05 1.0 1.5 2.0

Test for heterogeneity: X* (5 d.f) =41.0 ; p<0.00001
Test for trend : X? (1d.f)=37.0 ; p<0.00001

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 49. Relative risk of breast cancer by year of last use and time since last use of
combined oral contraceptives

Statistics
Time Since InRR 1 Relative Risk*
Last Use cases/Controls  var(InRR)  var(InRR) RR & 99% Cl RR+SD
Never 28200/55220 0.0 3529.3 1.00+0.017
LAST USE <5 YEARS AGO:
Age first use <20:
1.72£0.178
Last use <1980 167/248 30-1 55.5 -
1.64 £ 0.106
1980-1984 472/870 73.2 1485 —a—
1985+ 429/621 473 146.8 —&8— 1380092
Age first use 20+:
Last use <1980 1442/2542 705 541.6 1 3 1.142 0.046
1980-1984 1625/3151 1276 6312 B 1.22+ 0.044
1985+ 868/1516 186 349.8 -F— 1.05+0.055
LAST USE 5-9 YEARS AGO:
Last use <1975 1320/2212 65-3 5163 il 1.13£ 0.047
1975-1979 1823/3427 67.9 784.0 1.09+ 0.037
1980+ 948/1386 24.7 368-7 1.07+ 0.054
LAST USE 10+ YEARS AGO:
Last use <1970 3358/6449 -66 1239.3 0.99+ 0.028
1970-1974 3034/5480 -21-1 12475 0.98+ 0.028
1975-1979 1730/2487 211 640-6 1.03+ 0.040
1980+ 2022/223 74 85.7 —— 1.09+0.113
L L Il ]
0-0 0.5 10 15 2.0

Test for trend with year of last use in women with:
Last use < 5 years ago, age first use <20 : X* (1 d.fl= 2.7 ;NS
Last use <5 years ago, age first use 20+ : X*(1d.fy= 0.7 ;NS
Last use 5-9 years ago X2 (1df)= 0.8;NS
Last use 10+ years ago :X*(1df)= 0.8:NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 50. Relative risk of breast cancer by time since last use of combined oral contraceptives in

various subgroups

Last Use <5 Years Ago

Subgroup <20 at First Use 20+ at First Use Last Use 5-9 Yrs Ago Last Use 10+ Yrs Ago
RR*+SD RR*+SD RR*+SD RR*+SD
Mother and/or Sister with
History of Breast Cancer
none 1.55+0.082 1.18+0.036 1.08+0.032 1.02+0.027
mother and/or sister 0.99+0.356 1.011£0.156 . 1.02+0.132 0.8+0.103
Test for heterogeneity X2 (1d.fi=1.5; NS X?(1 d.£)=0.9; NS X*(1d.0)=0.2; NS X*(1df=1.6; NS
Country of Residence
developed 1.50£0.073 1.14£0.032 1.07+0.029 1.0110.025
developing insufficient data 1.30+0.106 1.31+0.122 0.99+0.099
Test for heterogeneity X2 (1d.=2.0; NS X2 (1dH=1.9;NS X2 (1d.f)=35;NS X? (1d.£)=0.0; NS
Ethnic Origin
White 1.45£0.081 1.1110.038 1.05+0.034 1.00+0.029
Black 1.94+0.465 1.19+0.260 1.27+0.240 1.23+0.191
Asian insufficient data 1.30+0.126 1.21+0.141 1.02+0.118
Other insufficient data 1.3840.188 1.1840.172 1.10+0.150
Test for heterogeneity X?(3d.f)=5.7; NS X2(3dH=3.3;NS X?(3d.f)=2.2; NS X*(3df=1.9;NS
Education
<13 years 1.680.117 1.2040.046 1.05+0.042 0.96+0.037
13+ years 1.4241.05 1.07+0.048 1.09+0.043 1.0340.035
Test for heterogeneity X2 (1d.f=1.8; NS X2(1d.f=3.5; NS X2(1 d.)=0.4; NS X2 (1d.H=1.9; NS
Age at Menarche
<12 1.5910.115 1.19+0.057 1.14+0.050 1.09+0.042
13 1.64+0.16 3 1.1840.071 1.190.067 0.99+0.053
14+ 1.3710.163 1.26+0.063 1.03+0.056 0.97+0.047
Test for trend X2 (1 d.£)=0.6; NS X2 (1 df)=0.6; NS X2(1d.H=1.7; NS X*(1dfH=3.7; NS
Height
<160 cm 1.61+0.195 1.13+0.080 1.180.077 1.02+0.0.63
160-169 cm 1.49+0.103 1.1240.048 1.04:0.044 1.02+0.037
170+ cm 1.69+0.201 1.13£0.089 1.15£0.084 0.90+0.068
Test for trend X2(1d.H=0.1; NS x2(1d.f=0.0; NS X2(1d.H=0.2; NS X?(1d.f=1.3; NS
Weight
<60 kg 1.5610.112 1.11+0.055 1.08+0.052 1.01£0.047
60-69 kg 1.68+0.166 1.1240.070 1.00+0.061 1.0140.052
70+ kg 1.2410.200 1.1840.102 1.1240.084 0.98+0.062
Test for trend X2(1d.H=0.5; NS X2 (1d.f=0.2; NS X2 (1 d.f)=0.0; NS X2(1d.H)=0.1; NS
Alcohol Consumption
<50 glweek 1.67+0.107 1.1740.044 1.09+0.041 1.0040.034
50+ g/week 1.59+0.204 1.22+0.086 1.09+0.077 0.99+0.066
Test for heterogeneity X2(1df)=0.1; NS X?(1d.f)=0.2; NS X?(1 d.f=0.0; NS X?(1 d.)=0.0; NS
Menopausat Status
premenopausal 1.54+0.075 1.17+0.036 1.08+0.035 1.01+0.032
postmenopausal insufficient data 1.06+0.092 1.06+0.058 1.00+0.042

Test for heterogeneity
Use of Hormone
Replacement Therapy
never
ever
Test for heterogeneity

Biopsy for Benign Breast

Disease
no
yes
Test for heterogeneity

X2 (1 d.f=1.0; NS

insufficient data
insufficient data

1.47+0.088
insufficient dat
X2 (1d.H=0.4; NS

X2(1dfH=1.1;NS

1.07+0.153
1.1140.225
X2(1d.H=0.0; NS

1.1940.045
1.05+0.197
X2 (1d.f)=0.5: NS

X2(1d.f=0.1; NS

1.05+0.099
1.0710.120
X2 (1 d.H=0.0; NS

1.09+0.042
0.85£0.140
X2 (1d.f)=2.5; NS

X?(1d.H=0.0; NS

1.1540.068
1.05£0.086
X2(1d.H=0.7; NS

0.97+0.036
0.84+0.115
X2 (1 d.£)=1.3; NS

* Relative to never users of combined oral contraceptives stratified by study, age at diagnosis, parity, age at first birth and
age at which risk of conception ceased.
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Appendix 51. Relative risk of localised disease and disease which has spread beyond the
breast by time since last use of combined oral contraceptives

(a) Localised to the Breast
Users with a Total Duration

All Users of Use of > 1 Year
Relative Risk* Relative Risk?'
Cases/Controls RR & 99% Ci RR+SD Cases/Controls RR & 99% Cl! RR+SD
Never 5628/31521 1.00+ 0.025 7057/38711 1.00 0.021
Current 747/3114 . - 1.24x 0.062 713/2665 —.— 1.24+ 0.064
1-4 years ago 886/3399 - 1.16£ 0.051 800/2624 - 1.16+ 0.054
5-9 years ago 1441/5452 1.06+ 0.036 1269/4165 1.07£0.039
10-14 years ago 1606/5977 0.97+ 0.033 1243/4171 0.96x 0.037
15+ years ago 1684/5876 - | 1.13£ 0.039 910/3003 1.121 0.051
L 1 1 J L 1 e 1 J
0.0 05 1.0 15 2.0 0.0 05 1.0 15 2.0

(b) Spread Beyond the Breast
Users with a Total Duration

All Users of Use of > 1 Year
Relative Risk* Relative Risk'
Cases/Controls RR & 99% CI RR+SD Cases/Controls RR & 99% Cl RR+SD
Never 4571/31521 1.00+ 0.028 5554/38711 1.00x 0.024
Current 501/3114 1,10+ 0.067 470/2665 1.10z 0.069
1-4 years ago 583/3399 1.08+ 0.058 537/2624 1.11 0.062
5-9 years ago 1037/5452 0.96+ 0.039 880/4165 0.95+ 0.042
10~14 years ago 1117/5977 0.91+ 0.036 870/4171 0.91+ 0.041
15+ years ago 1053/5876 0.95+ 0.042 551/3003 0.90+ 0.054
[ 1 3 ] [ L L R J
0.0 0.5 1.0 1.5 2:0 0.0 0.5 1.0 1.5 2.0

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

" Relative to never users and users with a total duration of use <12 months, stratified by study, age at diagnosis, parity, age at first
birth and age at which risk of conception ceased.



Contraception Breast Cancer and Hormonal Contraceptives 838

1996;54:15-106S

Appendix 52. Relative risk of localised disease and disease which has spread beyond the
breast by age at first use and time since last use of combined oral contraceptives

(a) Localised to the Breast

Users with Total Duration of
Use of >1 Year

All Users

Relative Risk*

Relative Risk?!

Cases/Controls RR & 99% CI RRtSD Cases/Controls RR & 99% CI RR+SD
NEVER 5628/31521 é 1.00+0.032  6900/37940 1.00+ 0.027
LAST USE <5 YEARS AGO:
1.66+ 0.100 1.63+0.100
Age first use <20 459/1301 — 45211121 —a—
Age first use 20+ 1141/5042 1 114+ 0.045 1033/4015 - 1132 0.047
LAST USE 5-9 YEARS AGO:
Age first use <20 248/664 T 1.17+ 0.098 235/540 -+ 1.14+ 0.099
Age first use 20+ 1091/4160 3 1.08+0.044  946/3071 - 1.11£ 0,048
LAST USE 10+ YEARS AGO:
Age first use <20 473/1120 — 1.17£ 0.074 357/754 1 1.13+ 0.082
Age first use 20+ 2448/8739 * 1.02+ 0.034 1565/5106 * 1.00+ 0.039
[ 1 L 1] L 1 L J
0.0 0.5 1.0 15 2.0 0.0 0.5 1.0 15 2.0
(b) Spread Beyond the Breast
Users with Total Duration of
All Users
Use of >1 Year
Relative Risk* Relative Risk'
Cases/Controls RR & 99% CI RR+SD Cases/Controls RR & 99% Ci RR+SD
NEVER 4571/31521 1.00:0.035  5470/37940 é 1.00x 0.030
LAST USE <5 YEARS AGO:
152+ 0.113 1.55+ 0.115
Age first use <20 297/1301 —— 293/1121
Age first use 20+ 764/5042 -F- 1.00£ 0.048 694/4015 n 1.02+ 0.050
LAST USE 5-9 YEARS AGO:
Age first use <20 138/664 —— 0.81+ 0.096 126/540 —— 0.79+ 0.097
Age first use 20+ 864/4160 : o 1.04£0.048  720/3071 : » 1,042 0.052
LAST USE 10+ YEARS AGO:
Age first use <20 326/1120 1.00+ 0.078 2297754 —— 0.91+ 0.084
Age first use 20+ 1649/8739 0.90+ 0.036 1068/5106 1 0.90+ 0.042
[ 2 L J L 1 L J
0.0 0-5 10 15 2.0 00 05 1.0 15 2.0

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

TRelative to never users and users with a total duration of use <12 months, stratifed by study, age at diagnosis, parity, age at
first birth and age at which risk of conception ceased.



84S Collaborative Group Contraception
1996;54:1S-106S

Appendix 53. Relative risk of localised disease and disease which has spread beyond the
breast by total duration of use and time since last use of combined oral contraceptives

(a) localised to the breast (b) spread beyond the breast
Relative Risk* Relative Risk*
Cases/Controls RR & 99% CI RR1SD Cases/Controls RR & 99% CI RR+SD
NEVER 5628/31521 1.00+ 0.024 4571/31521 ﬁ 1.00+ 0.028
LAST USE <5 YEARS AGO:
Duration <5yrs 48012946 —— 1.22+ 0.074 326/2946 -~ 1.10+ 0.082
5-9yrs 589/1858 —l—  131:0072 329/1858 —T— 1.01+0.076
104yrs 55111578 - 1.112 0.062 423/1578 i 115+ 0.072
LAST USE 5-9 YEARS AGO:
Duration <5yrs 596/2944 !— 0.9+ 0.054 45472944 0.931 0.058
5-9yrs 537/1629 - 1.11£ 0.062 372/1629 0.99+ 0.067
10+yrs 298/812 +— 1.17£0.086 201/812 0.97+ 0.090
LAST USE 10+ YEARS AGO:
Duration <Syrs 2420/8940 1.051 0.029 1611/8940 q 0.95+ 0.032
5-9yrs 661/2218 1.00+ 0.052 433/2218 0.87+ 0.056
10+yrs 176/578 1.16£0.114 97/578 B 0.84+0.117
— 1 L J L 1 L )
0.0 0.5 1.0 15 2.0 0.0 0.5 1.0 1.5 2.0
Test for trend with duration in:
Last use < 5 years ago : X2(1dfy=1.4;NS X*(1df)=0.3;NS
Last use 5-9 years ago : x2 (1d.f)=3.3;NS x2 (1d.f)=0.3;NS
Last use 10+ years ago : X2(1df)=0.0;NS X (1d.f)=2.1;NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.
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Appendix 54. Relative risk of reporting having had a mammogram versus not

having had a mammogram by time since last use of combined oral contraceptives
(controls only)

Statistics

Time Since Mammogram/ InRR 1 Relative Risk*

Last Use No mammogram var(inRR)  var(InRR) RR & 99% Cli RR+SD
Never 2780/4495 0.0 1935 —F— 1.00+ 0.072
Current 128/335 -4.0 46-1 — 0.92+ 0.141
1-4 years ago 128/419 -15.9 45.2 —— 0.70+ 0.125
5-9 years ago 394/708 226 1098 T8 1.23:0.106
10-14 years ago 605/854 33.6 139.4 ——  1.27+0.096
15+ years ago 1194/734 18-3 1321 -+ 1.15+ 0.093

L A . . P . A P J
0.0 0.5 1.0 1.5 2.0

Test for heterogeneity by time since last use of oral contraceptives: X2 (5df) = 16.8 ; p=0.005

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 55. Relative risk of localised disease and disease which has spread beyond the
breast by years of education and time since last use of combined oral contraceptives

(a) Localised to the Breast (b) Spread Beyond the Breast
Statistics Statistics
_IRR__ 1 Relative Risk* _IWRR 1 Relative Risk*
CasesControls Var(InRR) var(inRR) RR & 99% CI RR+SD Cases/Controls var(inRR)  var(InRR) RR & 99% CI RR+SD

NEVER:

Education <13 years 3040/18555 0.0 9213 1.00:0.033  2715/18555 00 7576 1.00x 0.036

Education 13+ years 2532/12442 92.2 10036 1100033 170312442 -331 7382 0.962 0.036
LAST USE <5 YEARS AGO:

Education <13 years 815/3846 958 332.0 —M—-  133:0064 552/3846 426 254-2 — 1.182 0.068

Education 13+ years 765/2516 717 368.1 - 120:0.058 50672516 20 269.9 - 1.012 0.061
LAST USE 5-9 YEARS AGO:

Education <13 years 66372793 32.3 3405 -l—' 1.10+ 0.057 472/2793 -15:5 2632 jj 0.94+ 0.060

Education 13+ years 75712592 495 4280 - 11260051  542/2592 -245 329.4 0.932 0.053
LAST USE 10+ YEARS AGO:

Education <13 years 1235/4948 35.7 575.0 1.061 0.043 799/4948 -48.0 4400 0.90+ 0.045

Education 13+ years 20286712 1100 9017 = 11320035 134866712 -578 6644 0.92¢ 0.037

0.0 0.5 1.0 1.5 20 0-0 05 1.0 1.5 20

Test for heterogeneity by education level in:

Never users: x2(1df)=78 ;p=0.005 X2(1df)=15;NS

Last use < 5 years ago: x*(1dH=60 ;p=0.01 X2(1dH=17;NS

Last use 5-9 years ago: x2 (1df)=1.0 ;NS x? (1df=0.1;NS

Last use 10+ years ago: X2(1d.N=04 ;NS xX2(1df=1.2;NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.
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Appendix 56. Relative risk of breast cancer by time since last use and type of
combined oral contraceptives last used

Statistics _
iInRR 1 Relative Risk*
Cases/Controls var(inRR)  var(inRR) RR & 99% CI RR+SD
NEVER 15715/29503 0-0 2462.9 1.00+ 0.020
LAST USE <5 YEARS AGO:

Standard 3467/6423 247.7 12496 = 1.22+ 0.031

. 1.33+0.229
Sequential 56/97 74 25.7
Phasic 303/392 10-3 1226 -1 1.09+ 0.094

LAST USE 5-9 YEARS AGO:

Standard 2564/4169 759 10771 E 1.07+ 0.032
——

Sequential 71112 -4.2 34.9 0.89+ 0.159

Phasic 56/64 ~0-5 22:6 0.98+ 0.208

LAST USE 10+ YEARS AGO:

Standard 4018/6048 -62:9 1524.1 ' 0.96+ 0.025
Sequential 152/201 “111 705 —— 0.85+0.110
112 £0.235
Phasic 51/50 2.4 20-4
[ 1] 1 J
0-0 05 1.0 15 2.0

Test for heterogeneity by type of oral contraceptives in women with:
Lastuse <5 yearsago :X?(2d.f)=1.7;NS
Last use 5-9 years ago : X?(2d.fy=1.4 ;NS
Last use 10+ years ago : X (2d.f)=1.5 ; NS

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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contraceptive preparations containing combinations of a specific oestrogen
and a specific progestogen

Oestrogen Progestogen First Last

Used Used
ethinyloestradiol desogestrel 51 190
ethinyloestradiol dimethisterone 110 104
ethinyloestradiol ethynodiol diacetate 559 699
ethinyloestradiol gestodene 44 58
ethinyloestradiol levonorgestrel/norgestrel 6384 9113
ethinyloestradiol lynoestrenol 703 1035
ethinyloestradiol medroxyprogesterone acetate 81 60
ethinyloestradiol megestrol acetate 405 251
ethinyloestradiol norethisterone 1219 1625
ethinyloestradiol norethisterone acetate 3654 3240
ethinyloestradiol norgestrienone 1 1
ethinyloestradiol quingestanol acetate 18 13
mestranol chlormadinone acetate 1097 630
mestranol ethynodiol diacetate 2116 1595
mestranol lynoestrenol 1328 612
mestranol megestrol acetate 10 2
mestranol norethisterone 6715 6420
mestranol norethynodrel 1591 1146
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Appendix 58. Relative risk of breast cancer by time since last use and type of oestrogen and
progestogen in the oral contraceptive

(a) First Used (b) Most Used {(c) Last Used
Relative Risk* Relative Risk* Relative Risk*
Cases/Controls RR & 99% Ci RR+SD Cases/Controls  RR & 99% Cl RR+SD Cases/Controls RR & 99% C! RR+SD
NEVER 15715/29503 1.00+ 0.020 15715/29503 ﬁ 1.00 0.021 15715/29503 1004 0.019
LAST USE <5 YEARS AGO:
ethinyloestradiol & norgestrel 682/2089 HE- 1.142 0.058 116872513 - 1.162 0,051 156473003 .- 1.17£0.045
thiny ol & 782/1185 -ll— 1.17£0.061 835/1307 - 1.1620.058 74411172 -Hll— 1,15+ 0.060
mestranol & norethisterone 839/1610 -  1.30:0064 807/1644 - 1.2410.063 70511455 —M— 13020069
ethinyloestradiol & moestrenol  112/234 —_— 1032 0.141 163/332 —T®——  112:0122 1291319 —— 1.05£0.129
mestranol & fynoestrenol 1717274 ——— 1.42:0.146 1497217 ———a——————— 1.45:0.168 401107
ethinyloestradiol & ethynodiol ~ 108/125 12820202 1371161 ——— 1.49:0.168 1321160 | ———————— 14620.168
mestranol & ethynodiol 280/409 1+—8—— 120:0.101 2417320 T—®——  1.19:0.110 196/242 [ 1.33: 013
ooy dinone 308/501 TH—— 11420085 1817305 —T#——  110:0.115 e ——— 0.9620.129
:’lhémmdd & desogestret 32/50 0.82: 0.234 3022 _J 109/118 —— e 1,282 0.180
other “inm ———— 1.1120.147 101/147 e 1282 0.175 758 — TT0212
LAST USE 5-9 YEARS AGO:
ethinyloestradiol & norgestre! 540/1065 -l 1.142 0.070 631/1226 Hi— 1.12£0.064 848/1504 1.07£0.055
I3 1.082 0.072 506/723 1.042 0.070 481/677 1.081 0.073
mestranol & norethisterone 697/1120 E- 1.08+ 0.062 72911176 _—[ 107+ 0.060 685/1099 Hll— 1.124 0,063
ethinyloastradiol & fynoestrenol ~ 64/118 —_— 0.92:0.178 108172 —T— 1.13:0.159 104/188 —— 0.932 0.142
mestranol & lynoestrenol 1257232 —w—— 0.98: 0.136 123217 — 0.93: 0.134 3189
ethinyloestradiol & ethynodiol 49784 E— 1.02: 0.209 67/118 - 1.05:0.183 61/116 — 0.94:0.178
mesiranol & ethynodiol 2457353 1.061 0.099 2241307 — L— 1.004 0.102 1997265 — 0.9810.107
mestranol & chiormadinone acetate 76/173 — 0.8620.145 66137 ~ ————et—— 0.9120.165 a4/82  ———ef 0.952 0.207
mestranol & norethynodrel 2127224 -1 1.14:0.116 168/170 T 1.21:0.133 134/147 —_—t— 1.09: 0.137
other 901175 e 0.8920.145 85/162 ————  1.00:0.160 741126 ——————— 09720172
LAST USE 10+ YEARS AGO:
ethinyloestradiol & norgestrel 658/1176 1.02+ 0.062 553/1089 1.0320.066 856/1388 1.02+ 0.055
iny ol & i 745/1031 0.99+ 0.057 764/1054 1.002 0.057 749/1026 1031 0.059
mestranof & norethisterone 1372/1908 0.991 0.045 1426/1963 0.99+ 0.044 1360/1930 I: 0.98: 0.044
elhinyloestradiol & fynoestrenol 55/114 ———t———ee——— 1,102 0.213 83148 —t— 1.12:0.174 101/183 ——te— 0.93:0.145
mestranol & fynoestrenol 2101308 —— 1.10% 0.121 335/443 — 1.052 0.097 113217 — 0.9510.142
ethinyloestradiol & ethynodiol 69/124 —_—r 0.81£0.154 82153 ~ ——e—1— 0.78:0.136 90/143 —— 0.93 0.150
mestranol & ethynodiol 338/480 ———- 0.91£0.077 316/460 —- 0.89: 0.078 275/410 — 0.86 0.081
mestranol & chiommadinone acetate 1287238 —— 0.81+0.111 126235  —e—t 0.7520.107 17204 —e—f— 0.79:0.115
mestranol & norethynodrel 430/569 — 0.841 0.067 398/527 —— 0.832 0.069 358/474 — 0.8120.072
other 123193 —_—t 0.92+0.132 120/190 —a— 0.9420.134 13177 —— 0.94£0.139
0.0 0.5 10 15 20 0.0 05 10 15 20 0.0 [ 1.0 15 2.0

Test for heterogeneity by type of ora! contraceptive in women with:

Last use < 5 years ago:
Last use 5-9 years ago:
Last use 10+ years ago

X2 (9d.H=133;NS
X! (9df)= 60:NS
x?(9d.f)=10.8;NS

X2 (9d.)=12.0;NS
x2(9df)= 44;NS
X?(9d.N=144 ;NS

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

x? (9d)=136:NS
Xx?(9df= 34;NS
X2 (9d.N=115;NS
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Appendix 59. Number of women who used various combinations and doses of
progestogen and oestrogen, for the most frequent preparations of combined oral

contraceptives that were last used

Progestogen Type and Oestrogen Type and Dose
Dose
Ethinyloestradiol Mestranol
<50ug =50ug =50ug >50ug

Levonorgestrel/norgestrel+

<250mg 3453 459 0 0

>250mg 785 4416 0 0
Norethisterone/norethisterone
acetate

<1000mg 1482 15631 3816 1162

>1000mg 95 1657 0 1442
Lynoestrenol

<1000mg 91 234 0 26

>1000mg 8 702 0 586
Ethynodiol diacetate 68 631 2 15693
Norethynodrel 0 0 0 1146
Chlormadinone acetate 0 0 0 630
Desogestrel/gestodene 248 0 0 0

+ norgestrel dose is divided by 2, to be equivalent to levonoregestrel dose.
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Appendix 60. Relative risk of breast cancer by type and dose of progestogen in the oral
contraceptive last used grouped according to type and dose of oestrogen

(b) Last Use 5-9 Years Ago

(a) Last Use <5 Years Ago

Relatlve Risk*

Relative Risk*

(c) Last Use 10+ Years Ago

Relative Risk*

Cases/Controls RR & 99% CI RR+SD Casss/Controls RR & 99% C! RR1SD Casew/Controls RR & 99% CI RR+SD
Ethinylosstradio} <50 ug
norgestrel <250 mg 821/1418 1.102 0.057 2771462 —— 1.00+ 0.089
1997254 —— 1.02: 0.110
I-norgestrel 2250 mg 2047222 —————— 1.3320.131 95/135 —_— 1012 0.157 1.012 0.207
§7/72 — 012 0.
norethisterone <1000 mg 2751368 T 1.18:0.103 1421151 —_—r 1.002 0.133
) 267271 S e 1.1320.105
norethisterone >1000 mg 27132 10011
914
other 1671176 J—e————128: 0344 30737 —— 0.872 0.264
2326
Bl subtotar: 14942217 <> 1,162 0.044 554796 < 0.99: 0.064
555637 <> 1.062 0.069
Ethinylosstradiol =50 ug
1.482 0.191
t-norgestre! <250 mg 110185 54/65 _— a0
1
H-norgestrel >250 mg 418/1136 —— 1.23:0.082 4147821 +— 1.152 0.081
g o0 5§76/1023 —F— 1.032 0.066
norethisterone < mg 248/430 S 1.181 0.101 144/263 —— 0.942 0.115
. * 12410 o 1777264 —e— 09120.108
norethisterone >1000 mg 1837325 T8  1.20:0.122 1717235 : . 270/455 ———— 1.021 0.096
L2204
other 244/457 8 1.29:0.111 171318 —— 1.0120.114 211362 —— 0912 0.098
912 0.
B subiota: 12032543 < 1242 0.089 954/1639 <> 1.112 0052 12472124 <> 0.995 0.043
Mestranol =50 ug
norethisterone <1000 mg 42711151 —#—  1.31:0086 302/673 —#I— 1.062 0.089 4237821 _ﬁ_ 0.99: 0072
norethisterone >1000 mg no data no data no data
other
®  subtotal: 42711151 <T™ 1a1:0086 3025673 <= 1.062 0.089 423821 <> 0.992 0,072
Mestrsnol >50 ug
i 1.20+ 0.168
norethisterone <1000 mg 1204125 - * 138/155 —_— 1.0720.136 2901327 —y 1.002 0.090
i 1,372 0.190 1002 0.
norethisterone >1000 mg 102/100 — = 145/155 —T—— 114201143 440/492 1.021 0.081
other 3647576 —8—  1.25:0.09 410/623 —-q— 0.981 0.074 847/1306 E 3 0.842 0.047
H  subtota:: 586/801 < 1.27: 0.073 893/933 <> 1.022 0.059 15712125 N 091 0.037
Never 1571529503 ‘ 1.002 0.022 1571529503 n 1.002 0.022 15715720503 1.00= 0.022
0.0 10 15 2.0 0.0 05 1.0 15 2.0 0.0 0s 10 15 20

Test for heterogeneity by type and dose of progestogen within oral contraceptives containing:

Ethinyloestradiol < 50 ug:
Ethinyloestradiol =50 ug:

Mestranol > 50 ug:

X!(4df=32;NS
X(4dH=17;NS
X*(2d)=03:NsS

X*(4dN=09;NS
X (44N =56 ;NS
x*(2d.H=12;NS

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

X (4df)=1.2;NS
X} (4df)=18;NS
X(2dN=52;NS
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Appendix 61. Relative risk of breast cancer by the type and dose of oestrogen in the oral
contraceptive last used grouped according to type and dose of progestogen

(a) last use <5 years ago (b) last use 5-9 years ago (c) last use 10+ years ago
Relative Risk* Relative Risk* Relative Risk*
Casss/Controts RR & 99% CI RR+SD Cases/Controls RR & 99% C! RR1SD Casea/Controts RR & 99% CI RR+SD
nhorgestrol <250 mg
ethinykestradiol <50 ug 82111418 - 1.10x 0.057 2771462 ~— 1,004 0.089 1997254 —— 1.02£0.110
ethinyloestradiol =50 ug 110195 54/85 -— 1320
W subtors: 9311613 <> 1132 0.055 3317527 <= 1.032 0.084 2121274 < = 1.0120.108
-norgestrol »250 mg
ethinyloestradiol <50 ug 204/222 ot 1.332 0.131 95135 —t——  1.0120.157 s7r2 I sa—
ethinyloestradiol =50 ug 4181136 —M-—  1.23:0062 4145821 T 1.152 0.081 57611023 2 1,031 0.066
M subtotan: 62211358 <> 1262 0.070 509/956 <> 1.122 0.072 633/1095 <> 1.032 0.063
norsthisterons <1000 mg
ethinyloestradiol <50 ug 2757369 - 1.1820.103 1421151 1.002 0.133 26727 —1—— 1.13£ 0.105
ethinyloestradiol =50 ug 248/430 -+ 1.1820.101 1447263 —_— 0.942 0115 1777264 ——— 0.912 0.108
mestranol =50 ug 42711151 —#—  1.31:0088 302/673 —i-— 1.061 0.089 4237821 0.99: 0.072
S DR — —
mestranol »50 ug 120125 T295 0.168 138/155 -—— 10720136 290327 — 1.002 0.090
W subtota: 10702075 <> 1.242 0.053 7261242 <> 1.021 0.057 115771683 < 1.012 0.045
norethisterons >1000 mg
ethinyloestradiol <50 ug 271132 A28 914
athinyloesiradio) =50 ug 181325 18— 1.20:0122 1717235 - 270/455 —— 1,021 0,096
mastranol =50 ug no data no data no data
4.3720.190
mestrancl >50 ug 1021100 4 145/155 ~e—— 11420143 440492 —— 1.022 0.081
B subtotal: ANYas7 I== 1.23:0.097 326/401 ==  122:0.09 7190961 <> 1012 0.061
other
ethinyloestradiol <50 ug 1671176 4 1.28: 0.144 30037 —_— 23726
ethinyloestradiol =50 ug 244/457 P 1.29:0.111 171315 —_— 1.0120.114 2111362 — 0.912 0.098
mestranol =50 ug [ ) [0
mestranol »50 ug 364/576 —8— 12520090 410/623 0.982 0.074 847/1308 L 3 0.842 0.047
W subtotar: 7751209 <> 1.272 0.063 611975 0.982 0.060 1081/1694 <> 0.862 0.042
NEVER 1571529503 1.002 0.022 15715/28503 1.002 0.022 15715/29503 1.00x 0.022
o0 05 10 1.5 290 (2] ¢.5 10 1.5 2.0 00 95 19 15 290
Test for heterogeneity by type and dose of oestrogen within oral contraceptives containing:
1-norgestrol < 250 : X (1d.Nn=32;NS X (1d.M)=1.0;NS X (10d.)=02;NS
1-norgesirol 250+ : X! (10.)=03;NS X! (1d.0)=05;NS X! (1d.) =00, NS
Norethist 1000 : x? (3dN=12;NS X! (3d.0)=0.8;NS x? (3df)=22;NS
Norethist >1000 - X! (2d.)=08;NS X (2d.f)=2.3;NS x; (2d)=04 ;NS
Other : X! (2d.H=01;NS X? (2d0)=02;NS X! (2d.)=06,;NS

“Relative to never users, stratified by study, age at dlagnosis, parity, age at first birth and age at which risk of conception ceased.
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Appendix 62. Relative risk of breast cancer by time since last use and hormone dose of the
combined oral contraceptive

(a) First used (b) Most used (c) Last used
Relative Risk* Relative Risk* Relative Risk*
Cases/Controls RR & 99% Ci RR+SD Cases/Controle RR & 99% CI RR+SD Cases/Controls RR & 99% CI RR+SD
NEVER 15715/29503 1.00: 0021 15715729503 h 1.00£0021  15715/29503 1.00+ 0.020
LAST USE <5 YEARS AGO:
Low dose 601/1083 14— 11420071 92811475 - 12020060 149472217 B 1.16+0.048
Medium dose 1789/3789 .- 122:0042  1895/4121 .- 123:0.041  1630/3695 .. 1261 0,044
High dose 1118/1592 - 123:0053 8721163 - 122:0.060  586/801 —W—  127:0014
LAST USE 5-9 YEARS AGO:
Low dose 259/437 - 0.88+ 0.086 365/538 1.01+ 0.080 554/796 0.99+ 0.065
Medium dose 11952217 .— 1.12+ 0.047 128772445 1.10+£ 0.045 1256/2372 1.10+ 0.045
High dose 982/1370 -.— 1.05+ 0.051 899/1211 1.03+ 0.053 693/933 1.02+ 0.060
LAST USE 10+ YEARS AGO:
Low dose 405/481 1.07+ 0.082 458/519 1.13£0.080 555/637 1.052 0.070
Medium dose 1522/2743 0.98£0.040  1464/2749 097:0.040 167012946 0.982 0.038
High dose 1855/2480 0.93:0036 19352539 092:0.035  1577/2125 081+ 0.038
00 0SS 1-0 1.5 2.0 0.0 0-5 10 15 20 0.0 05 10 1.5 2.0
Test for trend with dose in women with
Last use <5 years ago: X*(1d0)=08;NS X2 (1d.H=00;NS X (1dH=19;NS
Last use 5-9 years ago: xX2(1dH=07;NS X2(1d.H=00;NS xX2(1dH=01;NS
Last use 10+ years ago: X (1df)=27;NS X*(1df)=52;p=0.02 X (1d.)=4.4p=004

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased
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Appendix 63. Relative risk of breast cancer by age at first use, time since last use and hormone
dose of the combined oral contraceptive last used

Statistics
Time Since InRR 1 Relative Risk*
Last Use Cases/Controls var(inRR)  var(InRR) RR & 99% ClI RR+SD
NEVER 15715/29503 0.0 2009-6 - 1.00+ 0.022
LAST USE <5 YEARS AGO:
Age first use <20:
Low dose 471/667 50-1 156-1 ——— 1.38+0.094
2.02+0.139
Medium dose 324/602 76-6 1086 3
_ 1.48+ 0.200
High dose 105/140 14.6 373 -
Age first use 20+:
Low dose 1018/1536 52.6 415.8 HIl- 1.13+ 0.052
Medium dose 1295/3056 866 544.0 3 1.17+ 0.046
High dose 480/655 43.0 194.4 —— 1.25+ 0.080
LAST USE 5-9 YEARS AGO:
Low dose 550/791 08 235.4 1.00+ 0.065
Medium dose 1250/2351 58.7 536-8 1.12+ 0.046
High dose . 692/929 8-3 283-3 1.03+ 0.060
|
|
LAST USE 10+ YEARS AGO}

| )

-
g
Low dose 545/631 13.2 208-0 1.07+ 0.072
Medium dose 1659/2915 -4-1 638-3 0.99+ 0.039
High dose 1568/2112 -52.6 591.7 0.91+ 0.039
N
05 1.0 1.5

0-0 20

Test for trend with hormone dose in women with:
Last use < 5 years ago, age first use <20 : X? (1d.fy=2.8 ;NS
Last use <5 years ago, age first use 20+ :X*(1d.fy=1.1;NS
Last use 5-9 years ago X2 {(1d.f)=0.0; NS
Last use 10+ years ago X2 (1df)=4.2;p=0.04

“Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of
conception ceased.
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Appendix 64. Relative risk of breast cancer by duration of use, dose of the preparation last used, age at first use and
time since last use of combined oral contraceptives, for all women and women aged <35 and 35+ at diagnosis

Last Use 5-9 Last Use 10+
Last Use <5 Years Ago Years Ago Years Ago
<20 at first use 20+ at first use
RR+SD RR+SD RR+SD RR+SD
ALL WOMEN
Low Dose
<5 yrs duration 1.27+0.203 1.10+0.084 0.86+0.086 1.06+0.083
5-9 yrs duration 1.44+0.145 1.14+0.094 1.24+0.130 1.02+0.146
10+ yrs duration 1.34+0.140 1.161£0.105 0.99+0.161 insufficient data
Test for trend X}(1df)=0.0; NS X*(1df)=0.2; NS  X*(1df)=2.3;NS  X*(1df)=0.0; NS
Medium Dose
<5 yrs duration 2.05+0.327 1.10+0.078 1.17+0.070 1.00+0.048
5-9 yrs duration 1.66+0.191 1.27+0.084 1.08+0.078 0.90+0.081
10+ yrs duration ~ 2.49+0.249 1.16+0.090 0.93+0.117 1.14+0.203
Test for trend X2(1df)=1.3; NS X*(1df)=0.4; NS  X*(1df)=3.1; NS X%(1df)=0.1; NS
High Dose
<5 yrs duration insufficient data 1.02+0.133 1.02+0.088 0.95+0.048
5-9 yrs duration insufficient data 1.42+0.154 1.01£0.104 0.77+0.078
10+ yrs duration insufficient data 1.34+0.138 1.07+0.143 0.85+0.177

Test for trend

X?(1df)=2.3; NS

X2(1df)=0.1; NS

X%(1df)=3.2; NS

WOMEN AGED <35 AT DIAGNOSIS

Low Dose

<5 yrs duration
5-9 yrs duration
10+ yrs duration
Test for trend
Medium Dose
<5 yrs duration
5-9 yrs duration
10+ yrs duration
Test for trend
High Dose

<5 yrs duration
5-9 yrs duration
10+ yrs duration
Test for trend

1.29+0.235
1.67+0.189
1.77+0.238
X%(1df)=1.4; NS

insufficient data
1.71+0.224
3.04+0.393
X%(1df)=1.0; NS

insufficient data
insufficient data
insufficient data

1.19+0.136
1.14+0.155
insufficient data
X2(1df)=0.1; NS

1.13+0.136
1.38+0.170
insufficient data
X%(1df)3.5; NS

1.28+0.250
insufficient data
insufficient data

0.89+0.145
insufficient data
insufficient data

1.24+0.137
0.98+0.191
insufficient data
X%(1df)=0.9; NS

1.15+0.184
insufficient data
insufficient data

insufficient data
insufficient data
no data

insufficient data
insufficient data
no data

1.06+0.161
insufficient data
no data

WOMEN AGED 35+ AT DIAGNOSIS

Low Dose

<5 yrs duration
5-9 yrs duration
10+ yrs duration
Test for trend
Medium Dose
<5 yrs duration
5-9 yrs duration
10+ yrs duration
Test for trend
High Dose

<5 yrs duration
5-9 yrs duration
10+ yrs duration
Test for trend

insufficient data
insufficient data
1.07+£0.176

insufficient data
insufficient data
2.16+0.335

insufficient data
insufficient data
insufficient data

1.08+0.116
1.19+0.124
1.16+0.109
X¥(1df)=0.2: NS

1.11+0.100
1.25+0.098
1.12+0.091
X%(1df)=0.0: NS

0.92+0.159
1.52+0.183
1.31+0.139
X3(1df)=2.1; NS

0.98+0.114
1.23+0.141
0.96+0.161
X%(1df)=0.5: NS

1.18+0.085
1.11+0.086
0.91+0.116
X%(1df)2.9; NS

1.00+0.102
1.00£0.110
1.07+0.143
X%(1df)=0.1; NS

1.06+0.087
1.01+0.146
insufficient data
X?(1df)=0.0; NS

1.00+0.050
0.89+0.080
1.14+0.203
X%(1df)=0.2; NS

0.95+0.049
0.77+0.078
0.84:0.176
X%(1df)=3.4; NS
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Appendix 65. Relative risk of localised disease and disease which has spread beyond the
breast by time since last use and hormone dose of the combined oral contraceptive last used

(a) All Users

Localised to the Breast Spread Beyond the Breast
Relative Risk* Relative Risk*
Cases/Controls RR & 99% CI RR+SD Cases/Controla RR & 99% Cl RR+SD
NEVER 3100/19529 * 1.002 0.037 2600/19529 1.002 0.038
LAST USE <5 YEARS AGO:
Low dose 589/1623 J-I— 1.11x 0.068 408/1623 —— 1.02: 0.074
Medium dose 466/2760 ——  120:0078 309/2760 -1 1.122 0.081
1. 147
High dose 169/561 | —w— 129:0.128 133/561 e 1350
LAST USE 5-9 YEARS AGO:
Low dose 241/607 —a— 0.9620.087 177/607 —— 0.8620.091
Medium dose 4231776 -Hi— 1.1120.072 3311776 0.97+ 0.072
High dose 232/668 1.07+0.095 186/668 1.002 0.100
LAST USE 10+ YEARS AGO:
Low dose 259/554 1.010.080 210/554 1.07+0.101
Medium dose 694/2426 1.01+ 0.056 537/2426 0.941 0.058
High dose 689/1645 0.94:0.053 443/1645 - 0.772 0.055
00 0.5 1.0 15 2.0 00 05 1.0 15 2.0
Test for trend with dose in women with:
Last use <5 years ago : X2 (1df=2.4;NS X*(1df=35; p=0.06
Last use 5- years ago: X*(1df)= 0.7;NS X2(1df)=11;NS
Last use 10+ years ago: X2 (1df=0.7;NS X*(1d.f)=9.6;p=0.002

(b) Users with a Total Duration of Use of > 1 Year

Localised to the Breast Spread Beyond the Breast
Relative Risk' Relative Risk'
Cases/Controls RR & 99% CI RR+SD Cases/Controls RR & 99% CI RRSD

NEVER 3728/23058 * 1.00+ 0.031 3083/23058 é 1.00+ 0.033

LAST USE <5 YEARS AGO:

Low dose 557/1366 i 1.14£0.071 389/1366 —— 1.082 0.078

Medium dose 43012176 —M—  1.33:0083 285/2176 T 1.16+ 0.086
. 151 ; 13!

High dose 156/474 w1350 1241474 18420135

LAST USE 5-9 YEARS AGO:

Low dose 221/459 —— 1.05x 0.096 146/459 — T 0.89+ 0.101
Medium dose 37411261 . 1.11£0.076 295/1261 - 0992 0.077
High dose 214/536 T 1.12£0.103 161/536 . 0.98+0.104

LAST USE 10+ YEARS AGO:

Low dose 198/348 T 1.19:0.115 145/348 — 1.08x 0.122
Medium dose 491/1406 0.99+ 0.065 389/1406 —i— 0.97+ 0.070
High dose 490/1065 0.96+ 0.063 317/1065 - 0.78x 0.064
L L L ) L L L )
00 0-5 1.0 1.5 2.0 00 05 1.0 1.5 2.0
Test for trend with dose in women with: .
Last use <5 years ago : X2 (1dfy= 25;NS xz (1dfH=20;NS
Last use 5-9 years ago: X2(1 d.f)= 0.3;NS Xz (1d.f)=0.4 ;NS
Last use 10+ years ago: x? (1df)= 23;NS X (1d.f)=73;p=0.007

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age at which risk of conception ceased.

' Relative to never users and users with a total duration of use <12 months, stratified by study, age at diagnosis, parity, age at first birth
and age at which risk of conception ceased.
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Appendix 66. Relative risk of cancer localised to the breast and cancer that had spread beyond the breast by
time since last use and dose of combined oral contraceptive first used and most used

Localised to the Breast Spread Beyond the Breast
Preparation First Preparation Most Preparation First Preparation Most
Used Used Used Used
RR*+SD RR*+SD RR*+SD RR*+SD
Last Use <5 Years Ago
low dose 1.07+0.111 1.17+0.093 1.09+0.128 1.12+0.103
medium dose  1.13+0.077 1.18+0.077 1.09+0.082 1.08+0.083
high dose 1.34+0.102 1.30+0.113 1.09+0.104 1.15+0.113
Testfortrend  Xx?(1df)=3.6; p=0.06  X*(1df)=0.6; NS X3(1df)=0.0; NS X3(1df)=0.0; NS
Last Use 5-9 Years Ago
low dose 0.78+0.119 1.00+0.112 0.79+0.128 0.91+0.122
medium dose  1.20+0.086 1.11+0.079 0.97+0.082 0.99+0.082
high dose 1.05+0.087 0.99+0.090 0.96+0.091 0.97+0.091
Testfortrend  X%(1df)=1.1; NS X2(1df)=0.1; NS X?(1df)=0.8; NS X?3(1df)=0.1; NS
Last Use 10+ Years Ago
low dose 0.97+0.113 1.02+0.107 1.14+0.128 1.1810.124
medium dose  1.00+0.070 1.03+0.069 0.9410.072 0.91+0.073
high dose 0.96+0.063 0.94+0.061 0.79+0.063 0.81+0.061
Testfortrend  X?(1df)=0.1; NS X3(1df)=1.2; NS X?(1df)=9.6; p=0.002  X3(1df)=9.9; p=0.002

* Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and
age at which risk of conception ceased.
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Appendix 67. Relative risk of breast cancer by duration of use of progestogen-only

oral contraceptives

Statistics

Duration of InRR 1 Relative Risk*

Use Cases/Controls var(InRR)  var(InRR) RR & 99% CI RR+SD
Never 29625/50515 0-0 2469-0 1.00+ 0.020
<2 years 467/641 16-8 199-1 —Hi— 1.09+ 0.074
2-3 years 1201150 76 522 ——®— 1.16+0.149
4+ years 125/145 88 50-8 ——s—— 1.19+ 0.153

i 1 L " J
0-0 05 1.0 1.5 2.0

Test for trend with duration of use: X? (1d.f) = 0.4 ; NS

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which

risk of conception ceased

Appendix 68. Relative risk of breast cancer by age at first use of progestogen-only

oral contraceptives

Statistics

Age at InRR 1 Relative Risk*

First Use Cases/Controls var(inRR)  var(InRR) RR & 99% CI RR+SD
Never 29625/50515 00 3066.0 - 1.00+ 0.018
<25 years 110/191 68 478 ——=———— 1.15:0.155
25+ years 572/718 23-8 233-4 Hi— 1.11+ 0.069

L 1 e 1 J
0.0 0-5 1.0 15 2.0

Test for heterogeneity by age at first use: X* (1d.f)y = 0.1 ; NS

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which

risk of conception ceased
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Appendix 69. Relative risk of breast cancer by time since first use of progestogen-
only oral contraceptives

Statistics

Time Since InRR 1 Relative Risk*

First Use Cases/Controls var(InRR)  var(InRR) RR & 99% Cl RR+SD
Never 29625/50515 0-0 - 31322 1.00+ 0.018
<5 years ago 250/335 12:9 101-1 N B 1.14+£ 0.106
5-9 years ago 218/271 18-2 88.6 +T—®—— 1.23:0.118
10-14 years ago 129/195 -05 59.2 —T—— 0.99+0.129
15+ years ago 84/103 1-8 36-4 - 1.05+ 0.170

L e, L i, A ) I |
0-0 05 1.0 1.5 2.0

Test for trend with time since first use: X? (1d.f) = 0.6 ; NS

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which
risk of conception ceased

Appendix 70. Relative risk of breast cancer by time since last use of progestogen-
only oral contraceptives

Statistics

Time Since InRR 1 Relative Risk*

Last Use Cases/Controls var(inRR)  var(InRR) RR & 99% ClI RR+SD
Never 29625/50515 0-0 23989 1.00+ 0.020
<5 years ago 375/492 23.4 1507 - 1.17+ 0.088
5-9 years ago 162/210 10-6 677 T 1.17£0.132
10+ years ago 134/186 -05 62-3 _T— 0.99+ 0.126

L L L A J

0.0 0.5 1.0 1.5 2.0
Test for trend with time since last use: X? (1d.f) = 1.0 ; NS

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which
risk of conception ceased
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Appendix 71. Relative risk of breast cancer by duration of use of depo-progestogens

Statistics

Duration of InRR 1 Relative Risk*
Use Cases/Controls var(InRR)  var(InRR) RR & 99% Cl RR+SD
Never 25612/45437 00 8752 = 1.00+ 0.034
<2 years 129/257 6-3 59-4 —T®—  1.11:£0.137

0.98+ 0.251
2-3 years 28/65 -0-3 15-6
4+ years 37/88 28 207 0.87+ 0.206

L A )| M L J
00 05 1.0 1.5 2.0

Test for trend with duration of use: X (1d.f) = 0.4 ; NS

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which
risk of conception ceased

Appendix 72. Relative risk of breast cancer by age at first use of depo-

progestogens
Statistics
Age at InRR 1 Relative Risk*
First Use Cases/Controls var(inRR)  var(inRR) RR & 99% CI RR+SD
Never 25612/45437 0.0 7632 = 1.00+ 0.036
<25 years 53/568 08 29.7 1.03+ 0.186
25+ years 279/1356 9.8 158.8 — - 1.06+ 0.082
0.0 0-5 1.0 1.5 2.0

Test for heterogeneity by age at first use: X* (1d.f) = 0.0 ; NS

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which
risk of conception ceased
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Appendix 73. Relative risk of breast cancer by time since first use of depo-

progestogens
Statistics

Time Since InRR 1 Relative Risk*
First Use Cases/Controls var(InRR) var(InRR) RR & 99% CI RRxSD
Never 25612/45437 0.0 8442 ——| 1.00% 0.034

1.47+0.194
<5 years ago 84/516 15.4 397 -—
5-9 years ago 94/592 4.4 55-1 N R 1.08+ 0.140
10-14 years ago 110/534 3.0 61-1 A b — 1.05+ 0.131
15+ years ago 44/281 -11-4 295 -1 0.68+ 0.153

L i 1 " i L )
0.0 0-5 1.0 1.5 2.0

Test for trend with time since first use: X? (1d.f) = 8.8 ; p=0.003

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which
risk of conception ceased

Appendix 74. Relative risk of breast cancer by time since last use of depo-

progestogens
Statistics

Time Since _InRR 1 Relative Risk*

Last Use Cases/Controls  Var(InRR) var(inRR) RR & 99% CI RRiSD
Never 25612/45437 0.0 809-0 = 1.00+ 0.035
<5 years ago 137/921 114 715 ——8—  1.17:0.128
5-9 years ago 82/514 -09 511 S E—— 0.98+ 0.139
10+ years ago 101/467 -33 55-5 —— 0.941 0.130

L A 1 " A 1 A J
0-0 05 1.0 1.5 2.0

Test for trend with time since last use: X? (1d.f) = 1.6 ; NS

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which
risk of conception ceased
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Appendix 75. Relative risk of breast cancer by time since last use of depo-
progestogens or progestogen-only oral contraceptives

Statistics

Time Since —InRR__ —1 Relative Risk*

Last Use Cases/Controls  Yar(INRR) var(nRR)  RR & 99% Cl RR+SD
Never 23559/42550 0-0 2214.5 ﬁ 1.00+ 0.021
<5 years ago 488/1367 27-0 213-4 +Hi— 1.13£0.073
5-9 years ago 222/688 4.6 111.3 —F— 1.04+ 0.097
10+ years ago 213/616 -4.5 1079 —J— 0.96+ 0.094

L L L J
0.0 0-5 1.0 15 2.0

Test for trend with time since last use: X* (1d.f) = 2.1 ; NS

*Relative to never users stratified by study, age at diagnosis, parity, age at first birth and age at which
risk of conception ceased

Appendix 76. Relative risk of breast cancer by time since last use of depo-progestogens

or progestogen-only oral contraceptives and combined oral contraceptive use within the last
5 years

Statistics

Time Since INRR 1 Relative Risk*

Last Use Cases/Controls var(InRR)  var(InRR) RR & 99% CI RR+SD

NEVER 23559/42550 0.0 2206.8 - 1.00+ 0.021
NO OC USE IN LAST 5 YEARS:

Last use <5 yrs 219/653 15-1 101-9 T 1.16x 0.107

5-9 yrs 154/495 -16 7841 —£— 0.98+0.112

10+ yrs 175/532 111 912 —— 0.89+ 0.099
OC USE IN LAST 5 YEARS:

375/991 256 163.0 T—i— 1.17+ 0.085
L [ L J
00 05 1.0 1.5 2.0

Test for trend with time since last use in women with no oral contraceptive use within the last 5 years:
X2 (1d.f)=35;NS

*Relative to never users, stratified by study, age at diagnosis, parity, age at first birth-and age at which risk of
conception ceased.
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Appendix 77. Estimated cumulative excess number of breast cancers diagnosed (+SD) up to 20
years after stopping use in 10,000 women who started and stopped oral contraceptive use at various
ages, using incidence rates in never users typical of developed countries

Cumulative
Incidence
in 10,000
Never
Stopped Use at Age 24  Stopped Use at Age 29 Stopped Use at Age 34 Stopped Use at Age 39 Stopped use at Age 44 Users®
AT B A* B A B® A’ B! A” B®
Started Use at Age 20
Cumulative excess up to age:
25 0.110.0 0.1+0.0 0.1£0.0 0.1+0.0 0.1:0.0 0.1:0.0 0.5
30 0.7+0.1 0.6+0.1 0.9+0.2 0.9+0.2 0.9+0.2 0.9+0.2 4
35 1.5:0.4 1.310.4 2.8£0.5 2.7+0.5 3.8:0.6 3.6+0.7 16
40 1.0£0.9 0.2+0.9 48+1.0 4.3+1.0 8.1£1.2 7.8t1.3 44
45 1.6+2.2 -0.8+2.5 3.8+2.0 2.1+£2.0 12.1+2.2 11.1£2.2 100
50 4613.6 0.613.9 10.713.5 7.9135 180
55 116151 62453 270
Started Use at Age 25
Cumulative excess up to age:
30 0.810.1 0.8+0.1 0.8+0.1 0.810.1 0.8+0.1 0.810.1 4
35 27405 26405 3.7:06 3.540.6 3.7¢06 3.510.6 16
40 47+1.0 42+1.0 8.0+1.2 7.7+1.3 10.3+1.8 9.8+1.8 44
45 3.7:2.0 2.0£2.0 12.0+2.2 11.0+2.2 19.0+2.8 18.3+2.8 100
50 4.5+36 0.5£3.9 10.6+3.5 7.8t35 246+3.9 22.9+40 180
55 11.5£5.1 6153  231%52 19.4s51 270
60 242+7.0 17.3t7.2 380
Started Use at Age 30
Cumulative excess up to age:
35 2.810.5 2.740.5 2.8+05 27105 28105 2.7+0.5 16
40 7.2¢411 7.041.2 9.5+1.6 9.0+1.6 9.5+16 9.0+16 44
45 11121 10.2+2.1 18.1x27 17.5+28 22.8+3.9 21.5+3.9 100
50 9.8+34 7.0£34 23.8+3.9 221139 35.1+5.1 33.715.1 180
55 10.7+5.0 5.3t53  223#51 186151 41561  38.946.1 270
60 234170 16.5:7.2 39.7:7.5  34.647.4 380
65 408493 32394 500
Started Use at Age 35
Cumulative excess up to age:
40 6.6+1.1 6.3+1.1 6.6x1.1 6.3:1.1 44
45 15.3124 14.8#£25 19.9+34 18.8+3.4 100
50 21.0t3.6 194136 32.3147 31.0:47 180
55 194149 159449 38.7+58 36.2+5.8 270
60 20568 13.8:7.0 36.847.2  31.9x7.1 380
65 38.0:9.0  29.6+9.1 500
Started Use at Age 40
Cumulative excess up to age:
45 13.3£2.3 12.6+2.3 100
50 25.7+3.8 24.7+3.9 180
55 32.0£5.0 29.945.0 270
60 30.246.5 25.616.5 380
65 314184  23.3:86 500

® Using estimates of relative risk for all users from Figure 1.

® Using estimates of relative risk for users with total duration of use of >1 year from Figure 1.

¢ Annual incidence rates for breast cancer are taken to be 0.007 (age -17)° at ages 20-44 and 160, 180, 220 and 240 at ages 45-49, 50-54, 55-59 and 60-64,
respectively, which are intermediate between UK and USA incidence rates in the mid-1980s.
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Appendix 78. Estimated cumulative excess number of breast cancers diagnosed (+SD) up to 20
years after stopping use in 10,000 women who started and stopped oral contraceptive use at various

ages, using incidence rates in never users typical of developing countries

Cumulative
Incidence
Stopped Use at Stopped Use at Stopped Use at Stopped Use at Stopped Use at in 10,000
Age 24 Age 29 Age 34 Age 39 Age 44 Never
Users®
Al Bb Al Bb Aa Bb Al Bb Al Bb
Started Use at Age 20
Cumulative excess up to age:
25 0.0:0.0 0.0:0.0 0.0:0.0 0.0:0.0 0.0:0.0 0.010.0 0.2
30 0.2£0.0 0.2+0.0 0.4+0.1 0.3+0.1 0.410.1 0.3:0.1 1.5
35 0.610.1 0.5+0.1 1.110.2 1.0£0.2 1.410.2 1.3+0.2 6
40 0.410.3 0.110.3 1.810.4 1.610.4 3.0£0.4 29405 16
45 0.610.9 -0.311.0 1.410.8 0.710.8 4.710.9 4.3+0.9 40
50 17415 0.0+1.6  4.1+1.4 3.041.4 72
55 45121 23422 110
Started Use at Age 25
Cumulative excess up to age:
30 0.320.1 0.310.1 0.3+0.1 0.3+0.1 0.3+0.1 0.3+0.1 1.5
35 1.010.2 1.0£0.2 1.410.2 1.3:0.2 1.4+0.2 1.3:0.2 6
40 1.7+0.4 1.610.4 29104 2.8105 3.7:0.6 3.540.6 16
45 1.310.8 0.610.8 4.6+0.9 4.2+0.9 7.5¢1.1 7.2+11 40
50 16115 0.0x186 41114 29+14 9.7+1.6 9.1+1.6 72
55 45421 22422 9.1£2.1 7.542.1 110
60 956428 68428 150
Started Use at Age 30
Cumulative excess up to age:
35 1.120.2 1.0:0.2 11202 1.010.2 1.1£0.2 1.0:£0.2 6
40 26404 25+04 34106 3.3t0.6 3.4+0.6 331086 16
45 43109 3.910.9 7.2£1.1 6.9+1.1 9.1+1.6 86x16 40
50 3.8¢14 27+14 94+15 88+18 14120 135221 72
55 41121 1.942.2 8.812.1 7.312.1 16.8£2.5 157:¢25 110
60 92427 6.5+2.8 16130 14.1:29 150
65 16.6+3.7 132+38 200
Started Use at Age 35
Cumulative excess up to age:
40 24104 2.2+04 24104 2.2+04 16
45 6.1£1.0 59+1.0 8.111.4 7.6+1.4 40
50 8.311.5 77415 13.021.9 12.5+1.9 72
55 7.7320 6.212.0 15.7+2.4 14.7+2.3 110
60 8.1+2.7 55+2.7 15.0:2.9  13.1:2.8 150
65 155436 122+¢37 200
Started Use at Age 40
Cumulative excess up to age:
45 5.7+1.0 5.4+1.0 40
50 10.6+1.6 10.3+1.6 72
55 13.312.1 12.542.1 110
60 12.7+2.6 10.9+2.6 150
gg 132:34  99:35 200

? Using estimates of relative risk for all users from Figure 1.

® Using estimates of relative risk for users with total duration of use of >1 year from Figure 1.

© Annual incidence rates for breast cancer are taken to be 0.4 times the incidence rates typical of developed countries (Appendix 77).
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Appendix 79. Estimated number of breast cancers diagnosed (+SD) up to 20 years after stopping use
in 10,000 women who never used oral contraceptives and in 10,000 women who began use at age 16
and ceased use at ages 19 and 24 respectively

Numbers of Breast Cancers Diagnosed in 10,000 Women who Used Oral
Contraceptives:

Number of Breast

Cancers Diagnosed in (a) From Ages 16 to 19 (b) From Ages 16 to 24
10,000 Women who Never
Used Oral Contraceptives
Age at § Year Cumulative RR § Year Excess RR § Year Excess
Diagnosis Incidence® Incidence® Incidence Cumulative Incidence  Cumulative
of Breast Incidence Incidence
Cancer +SD +8SD

Using Estimates of Relative Risk for all Users*

16-19 0.005 0.005 159 0.0 0.0+0.0 159 0.0 0.0£0.0
20-24 0.5 0.5 149 0.7 0.310.0 1.59 0.8 0.3+0.0
25-29 35 4 1.07 37 0.5+0.1 149 52 2.0£0.3
30-34 12 16 098 11.8 0.3+0.4 1.07 128 2.9+0.5
35-39 28 44 1.01 283 0.6£1.0 0.98 275 24+1.0
40-44 56 100 1.01 56.6 3.0+2.2
Using Estimates of Relative Risk for Users With Total Duration Use of >1 Yeart

16-19 0.005 0.005 157 0.0 0.0+0.0 1.57 0.0 0.0+0.0
20-24 0.5 0.5 149 07 0.2+0.0 157 08 0.3+0.0
25-29 3.5 4 106 3.7 0.5+0.1 149 52 2.0£0.3
30-34 12 16 096 11.5 0.0+0.4 1.06 12.7 2.7+0.5
35-39 28 44 0.98 27.5 -0.6+1.2 096 269 1.6+1.0
40-44 56 100 0.98 549 0.5+£2.5

®Annual incidence rates for breast cancer per 100,000 never users are taken to be 0.007 (age -17)° at
ages 20-44, which are intermediate between UK and USA incidence rates in the mid-1980s.

* Relative to never users, stratified by study, age at diagnosis, parity, age at first birth and age
at which risk of conception ceased (from Figure 1 and Appendix 29).

T Relative to never users and users with total duration of use of <12 months, stratified by study, age at

diagnosis, parity, age at first birth and age at which risk of conception ceased (from Figure 1 and
Appendix 29).
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Appendix 80. Estimated number of breast cancers (+SD) that are localised to the breast and have
spread beyond it diagnosed up to 20 years after stopping use in 10,000 women who never used oral
contraceptives and in 10,000 women who used them from age 25 to 29

Number of Breast
Cancers Diagnosed in
10,000 Women who
Never Used Oral

Number of Breast Cancers Diagnosed in 10,000
Women who Used Oral Contraceptives from

Contraceptives Ages 25 to 29
Age at 5 Year Cumulative Relative 5 Year Cumulative Excess
Diagnosis Incidence® Incidence® Risk” Incidence  Incidence  Cumulative
of Breast Incidence
Cancer +SD
(a) Cancers Localised to the Breast
20-24 0.3 0.3 1.0 0.3 0.3 -
25-29 22 25 1.24 27 3.0 0.5+0.1
30-34 6.5 9 1.16 7.6 10.6 1.6£0.4
35-39 15 24 1.06 15.9 26.4 24109
40-44 32 56 0.97 31.0 57.4 1.4%:1.9
45-49 44 100 1.13 49.8 107.2 7.2+3.3
(b) Cancers that Have Spread Beyond the Breast
20-24 0.2 0.2 1 0.2 0.2 -
25-29 1.3 1.5 1.10 1.4 1.6 0.1+0.1
30-34 55 7 1.08 5.9 7.5 0.5+0.4
35-39 13 20 0.96 12.5 20.0 0.0+0.8
40-44 24 44 0.91 217 41.8 -2.2¥16
45-49 36 80 0.95 34.2 76.0 -4.0+2.9

? Annual incidence rates for localised breast cancer are taken to be 0.55 times the incidence rates
for breast cancer given in Table 19 and for non-localised breast cancer are taken to be 0.45 times
the incidence rates for breast cancer given in Table 19 (which reflects the proportion of localised and

non-localised cancer among never users.

® From Appendix 51



