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Abstract
Objective-To investigate whether breast feeding

is related to subsequent risk ofbreast cancer.
Design-Population based case-control study

designedprimarily to investigate the relation between
oral contraceptives and risk of breast cancer; data
obtained from questionnaires administered by
interviewers, general practitioner notes, and family
planning clinic records.
Setting-11 health regions in Britain.
Subjects-Women diagnosed with breast cancer

before age 36 living in the defined study areas. One
control per case, matched for age, was selected
from the list of the case's general practitioner.
755 case-control pairs were interviewed.
Main outcome measures-Duration of breast

feeding each liveborn infant; timing of return of
menses; hormone use; other risk factors for breast
cancer.
Results-Risk ofbreast cancer feli with increasing

duration of breast feeding (relative risk=094
per three months' breast feeding; test for trend
p=0026) and with number of babies breast fed
(relative risk=086; test for trend, p=0017). Breast
feeding each baby for longer than three months
conferred no additional benefit. Breast feeding
was more strongly negatively associated with
risk of breast cancer than duration of postpartum
amenorrhoea (X2 test for trend, p=069). Hormonal
suppression of lactation was unrelated to risk of
breast cancer (relative risk=096 per episode of
suppressed lactation; test for trend, p=072).
Conclusions-These results suggest that breast

feeding protects against the development of breast
cancer in young women.

Introduction
The main results of our large case-control study of

breast cancer in young womern indicated an increased
risk ofbreast cancer associated with increasing duration
ofuse ofcombined type oral contraceptive.' 2 In the first
report we noted in passing that breast feeding seemed to
be associated with a significantly decreased risk ofbreast
cancer. We report here our detailed findings on the
relation between breast feeding and risk of breast
cancer in these young women.

Subjects and methods
The study protocol and the statistical methods used

have been described in detail.' Briefly, all women
who had breast cancer diagnosed during 1982-5 and
who were resident in any of 11 health regions in
the United Kingdom were included, provided that

breast cancer was diagnosed before their 36th birth-
day. For every case, one control was chosen, effec-
tively at random, from the list of that case's general
practitioner.' The control's date of birth was matched
to within six months of the date of birth of the case,
and the control had to have been registered with the
general practitioner before the date of diagnosis of
the case. If a case could not be interviewed no attempt
was made to interview her matched control. If the
chosen control could not be interviewed a second (or
further) control was selected in the same manner as
the first. For both cases and controls the study was
restricted to white women with no previous malignancy,
severe learning disability, or psychiatric condition.
The women were seen in their homes by trained inter-
viewers between January 1984 and February 1988.
Each case-control pair was interviewed by the same
interviewer. A total of 1049 eligible cases were ident-
ified and 755 (72%) were interviewed. Of the 755 first
controls, 675 (89%) were interviewed; the remaining
80 controls were replaced by second (68) or subsequent
(12) choices.
Every control was given a pseudodiagnosis date, the

date on which she was exactly the same age as her
matching case was at diagnosis. The data analysed
were restricted to events before the diagnosis or
pseudodiagnosis date. Pregnancy and contraceptive
histories were taken by constructing a calendar of
events for each month from age 14 to diagnosis or
pseudodiagnosis. After the interview data on obstetric
and contraceptive history were abstracted from
general practitioner notes by trained interviewers, and
contraceptive information was also sought from
any family planning clinic that the woman recalled
attending. The data from all sources were used to
construct a lifetime contraceptive calendar. We have
not distinguished between brands of combined oral
contraceptives or brands of progestogen-only pills.
Twenty two women (12 cases, 10 controls) reported
having used oral contraceptives but could not say
which type; these women were assumed to have taken
combined oral contraceptives.
For each recorded pregnancy resulting in a live birth

the woman was asked whether she had breast fed the
child. If she answered yes she was asked the duration of
breast feeding and how long it was until she had her
first period after delivery.
We have reported significant differences between

cases and controls for several risk factors not related to
parity-namely, age at menarche, family history of
breast cancer, and a history of biopsy for benign breast
disease. These three variables have been adjusted for in
all adjusted relative risks in this report. Marital status,
age at leaving school, weight, and alcohol consumption
one year before diagnosis were similar in cases and

BMJ VOLUME 307 3 juLY 1993 17

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.307.6895.17 on 3 July 1993. D
ow

nloaded from
 

http://www.bmj.com/


controls; these variables have not been considered
further.

Neither nulliparity, total parity, nor age at first
birth were significantly related to risk of breast
cancer.' (Births and parity refer in this paper to full
term pregnancies-that is, pregnancies lasting at least
28 weeks from last menstrual period.) In our analysis of
breast feeding as a risk factor, however, we adjusted for
nulliparity and age at first birth as these factors are
considered to be significant risk factors for breast
cancer at least in older women. Nulliparous women
were also underrepresented in our control group so it
was essential to adjust for nulliparity.
Use of combined oral contraceptives was clearly

related to risk of breast cancer. Progestogen-only pills
had a protective effect (p=005 after adjustment for
other risk factors).' We therefore adjusted for use of
combined oral contraceptives and progestogen-only
pill in the analysis ofbreast feeding.

Multivariate logistic regression methods for
individually matched case-control studies were used to
analyse the study data.3 Relative risks were estimated
by odds ratios. All significance levels quoted (p values)
are two sided. Tests for trend in relative risk of breast
cancer were calculated by fitting the appropriate
risk factor as a continuous variable (rather than
categorised).

Results
The table shows the relative risks for breast cancer

related to number of births among parous women and
various measures of breast feeding. Nulliparous cases
(n= 160) and controls (n= 139) are not shown in the
table but were included in all calculations of relative

risk, which are based on all 755 matched pairs and are
adjusted for nulliparity. As noted previously, there was
no relation between number of births and risk of breast
cancer among parous women, but total duration
of breast feeding and risk of breast cancer were
significantly related (relative risk=0-94 per three
months' breast feeding; XI test for trend, p=0 026).
The relation between the number of babies breast fed
and risk of breast cancer was slightly more significant
(relative risk=0-86 per baby breast fed; X2 test for
trend, p=0-017). When we defined breast feeding as
breast feeding for longer than x months (x=2, 3, 4, 5,
6) the most significant measure of breast feeding was
the number of babies breast fed for more than three
months (relative risk=0-78 per baby breast fed for
more than three months, 95% confidence interval 0-66
to 0-92; X2 test for trend, p=0 0022). The size and
significance of the effect are slightly exaggerated
because of the way the interval of feeding was selected.
Once a woman had breast fed a baby for three months,
further breast feeding of that baby seemed to confer no
further reduction in risk. When number of babies
breast fed for more than three months was included in
the analysis, the total duration of breast feeding and the
number of babies breast fed for up to three months
added virtually nothing to the fit of the model and were
not significantly related to risk of breast cancer.
Excluding breast feeding in the one or two years before
the date of diagnosis or pseudodiagnosis left the results
essentially unchanged.
The table also shows that the number of babies not

breast fed was positively associated with risk of breast
cancer (relative risk=1-15 per baby not breast fed;
x2 test for trend, p=0 022). A woman who had three or
more babies whom she did not breast feed had an

Relative risks ofbreast cancer in parous women by various measures ofbreastfeeding

Relative risk
No (/o) of No (o) of

cases controls Adjustedt
(n=595) (n=616) Unadjusted* (95% confidence interval) Significance*

No of full term pregnancies:
1 152 (26) 136 (22) 1 00 1 00 X'=5-78, p=0-056
2 284 (48) 333 (54) 0-75 0-76
-- 3 159 (27) 147 (24) 0-96 1-05 X='-016,p=0-69

Total duration ofbreast feeding (months):
0 251 (42) 226(37) 1 00 1 00 XI=8-42,p=0-13
1-3 151 (25) 160 (26) 0-82 0-83 4
4-9 105 (18) 107 (17) 0-87 0 77 x,=4 94, p=0-026
10-15 46 (8) 69 (11) 0 57 0 53
16-21 25 (4) 28 (5) 0-80 0-68
-22 17 (3) 26 (4) 0 59 0-63
Per 3 months§ 0-94 (0-89 to 0 99)

No ofbabies breast fed:
0 251 (42) 226 (37) 1 00 1 00 X2=7-94,p=0-047
1 170 (29) 169 (27) 0-89 0-84 3

2 134 (23) 175 (28) 0-66 0-62 xI=5 70, p=0-017
-- 3 40 (7) 46 (7) 0-78 0-79
Perbaby§ 0-86 (0-76 to 0 97)

No ofbabies breast fed for > 3 monthsll:
0 436(73) 418(68) 1-00 1 00 xI=10l10,p=0-018
I 100 (17) 112(18) 0-86 0-80
2 50 (8) 64 (10) 0 77 0-68 x2-=934, p=0-0022
>3 9 (2) 22 (4) 0 40 0 35
Perbaby§ 0-78 (0-66 to 0 92)

No ofbabies not breast fed:
0 228 (38) 262 (43) 1 00 1 00 X2=6 54, p=0-088
1 159 (27) 163 (26) 1-14 1-14 3

2 134(23) 134(22) 1-18 1-32 XI=5 28,p=0-022
>3 74(12) 57 (9) 1-53 1-74
Perbaby§ 1-15 (1-02 to 1-30)

Total duration ofamenorrhoea after full term pregnancy (months)¶:
1-3 168(36) 153(32) 1-00 1 00 X=2-28,p=0-68
4-9 248 (53) 253 (52) 0-87 0 94
10-15 34 (7) 51 (11) 0-60 0-72 X2=0 85, p=0 36
16-21 11 (2) 16 (3) 0-62 1-05
-22 10 (2) 12 (2) 0 74 1-49
Per 3 months§ 1-06 (0 94 to 1 19)

*Adjusted for nulliparity only. Nulliparous cases (n= 160) and controls (n= 139) are not shown in the table but contribute to all relative risk calculations,
which are based on all 755 matched pairs.
tAdjusted for nulliparity, age at menarche (->1 1, 12-13, > 14 years), family history of breast cancer (mother or sister), benign breast disease, age at first full
term pregnancy (15-19, 20-24, 25-29, - 30 years), total use of combined oral contraceptive (0, 1-48, 49-96, -97 months), and total use of progestogen only
pill (0, 1-12, 13-24, - 25 months).
*Significance ofvariable after allowing for variables above. XI is test for trend with actual variable.
§Figures per 3 months and per baby are from fitting actual variable (not categorised).
lQuestion asked was "How long did you breast feed this baby?" Answers were recorded rounded up to the nearest month by the interviewer at the time of
interview.
jAdjustmnent as above and for total duration ofbreast feeding (months). Analysis based on 615 pairs.
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associated relative risk of 1-74. The significance of this
association disappeared, however, after adjustment for
the number of babies breast fed for more than three
months. The positive association of breast cancer and
number of babies not breast fed is virtually completely
explained by the negative association between the
number of babies breast fed and the number of babies
not breast fed. No relation was found between age at
first breast feeding and risk of breast cancer (data not
shown).
A substantial number of women (207 cases and

222 controls) reported having been given treatment
(almost certainly hormones) to suppress lactation after
one or more births (before or after breast feeding). This
treatment was not associated with risk of breast cancer
(relative risk=0-96 per episode of suppressed lactation;
x2 test for trend, p=072).
For 615 of the 755 case-control pairs complete

information was available on the return of natural
menses after each full term pregnancy. Analysis of
these 615 pairs showed that the return of menses (in
months after delivery) was strongly related to the
duration of breast feeding (correlation coefficient of
total months to return of menses after all full term
pregnancies, and total months of breast feeding was
0-68, p<0-001). Breast feeding was more strongly
associated with risk of breast cancer than postpartum
amenorrhoea; total duration of postpartum amenor-

rhoea was not significantly associated with risk of
breast cancer (X2 test for trend, p=069). Further
analysis of the individual episode data on return of
menses and duration of breast feeding showed that, for
episodes of breast feeding of up to nine months'
duration menses returned at a median duration of six
months. Menses returned at a median of 12 months in
women who continued breast feeding for more than a

year. Analysis of the 615 pairs showed that the number
of babies breast fed for more than three months
remained the most significant variable associated with
breast feeding even after duration of postpartum
amenorrhoea was taken into account in the multiple
regression analysis.

Discussion
Our results suggest that breast feeding protects

against the development of breast cancer in young
women. We have shown that this protective effect is
not due to oestrogens used to suppress lactation
increasing risk of breast cancer.

Non-interviewed controls were more likely to be
nulliparous than interviewed women (33% v 22%)
according to their general practitioner notes. This
would not affect our results because the analyses of
breast feeding were restricted to parous women. More
controls than cases were pregnant at the date of
diagnosis or pseudodiagnosis; adjustment for this
made no difference to the breast feeding results.
Selection bias may have contributed to these results if
responders among controls were more likely to have
breast fed. Although we have previously investigated
non-response bias by comparing the general prac-
titioner notes of responders and non-responders, we

were unable to investigate this particular source of bias
as breast feeding is not generally recorded in general
practitioner notes. Interviewer bias is unlikely to be a

problem because, as far as the interviewers were

concerned, the questions on breast feeding were

a minor part of a long questionnaire-the main
hypothesis investigated being the relation between oral
contraceptives and breast cancer. Recall bias likewise
was much more likely to be concerned with past oral
contraceptive use, about which there was substantial
media coverage, than about breast feeding which had
not received any recent media attention in the context

of risk of breast cancer. By comparing data from
general practitioner notes with interview data we have
shown that there was no interviewer bias or recall
bias with regard to recall of oral contraceptive use,' and
bias on the breast feeding data is unlikely.

COMPARISON WITH OTHER STUDIES

Our results are consistent with those of several
other studies of the effects of breast feeding on risk of
breast cancer in premenopausal women. A significant
protective effect of total duration of breast feeding
against premenopausal breast cancer was found in the
population based study by Byers et al.4 These authors
also reviewed the 13 epidemiological studies on

lactation and breast cancer in premenopausal women

that had been done in the past 20 years and reported
that 10 of them had found a protective effect (although
many were not individually significant). Our results on
the effect of total duration of breast feeding are almost
identical to the highly statistically significant results
reported from the population based cancer and steroid
hormone group case-control study.5 McTiernan and
Thomas also found a significant protective effect of
breast feeding in young women in their population
based case-control study.6 A population based case-

control study ofyoung women in Sweden and Norway,
however, found no effect of total duration of breast
feeding for up to 24 months, although there was a

significant reduction of risk thereafter (overall test for
trend, p=0.06),' and Siskind et al also found no effect
in their population based case-control study of a

relatively small group of premenopausal women with
breast cancer.8 Two recent cohort studies failed to find
any consistent association between breast feeding and
risk of developing breast cancer. Kvale and Heuch
studied a screened cohort in Norway and found lower
risks associated with both short and long durations of
breast feeding but increased risks associated with
intermediate durations.9 London et al reported no

trend with duration of breast feeding in their cohort
study of nurses in the United States.'0

Studies of the effect of breast feeding on the risk of
postmenopausal breast cancer have generally had
negative results.4 This is difficult to understand if
the risk of premenopausal breast cancer is truly
significantly reduced.

HOW COULD BREAST FEEDING PROTECT?

Whether or not breast feeding protects against
breast cancer is still an open question. One reason for
this is that the questions on lactation in almost all
studies are not sufficiently detailed. Several studies, for
example, asked about only the total duration of breast
feeding. This lack of detail is likely to result in
considerable error in recording breast feeding. One
mechanism for the negative association between breast
feeding and breast cancer could be the prolonged
lactational amenorrhoea in women who breast feed. It
is therefore surprising that lactational amenorrhoea
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Public health implications

* Breast feeding protects against breast cancer
in young women
* The risk decreases with increasing duration
of breast feeding, with breast feeding each baby
for three months or longer giving greatest
protection
* Risk of breast cancer was not linked to
number of births
* Breast feeding is good for the mother as well
as the baby
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was not strongly associated with risk of breast cancer.
Our finding that menses retumed at a median duration
of six months in women breast feeding for up to nine
months agrees with prospectively collected data in
breast feeding women." However, our finding that
menses returned at a median of 12 months in women
breast feeding for more than one year does not agree
with the prospectively collected data" and suggests
that recall of return of menses is biased upwards. This
may partly explain why return of menses is not a good
predictor of risk of breast cancer. Detailed questions
on reasons for breast feeding and for stopping, use of
supplementary feeds, and introduction of solid food
may elucidate this issue further in future studies.
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Abstract
Objective-To identify characteristics of people

likely to be unaware of their HIV infection before
diagnosis ofAIDS defining disease.
Design-Survey of continuing surveillance of

voluntarily reported AIDS cases.
Subjects-4127 adults with AIDS diagnosed

during 1989-92 and reported to the Public Health
Laboratory Service AIDS Centre.
Setting-England and Wales.
Main outcome measure-Lack of prolonged

awareness of infection before diagnosis of AIDS,
defined as an interval ofnine months or less between
first positive test result and diagnosis ofAIDS.
Results-Of 3556 adults with known dates of first

positive HIV test result and AIDS diagnosis, 1742
(49%/o) had been unaware of their infection for up to
nine months before AIDS was diagnosed. Lack of
awareness was independently and positively asso-
ciated with infection through heterosexual contact
(odds ratio 4-46, 95% confidence interval 3-15 to
6'33), AIDS reported outside the Thames regions
(1-64, 1-38 to 1.96), and being non-white (1.99, 1 51
to 2.61). Women were less likely to be unaware than
men (0.50, 033 to 076), and people diagnosed in
1992 were least likely to be unaware (0.48, 039 to
0.60). Those aged 25-49 years at diagnosis were less
likely to be unaware than those aged 15-24 years and
those aged 50 and over.
Conclusions-People with certain characteristics

are more likely than others to be unaware of their
HIV infection before AIDS is diagnosed and are
therefore less likely to receive prophylaxis. Methods
for educating this heterogeneous group need to be
investigated.

Introduction
In the decade since the AIDS epidemic was first

recognised in the United Kingdom much has been
learnt about the management of people with HIV
infection. As their infection progresses infected
patients become increasingly susceptible to oppor-
tunistic infections. Trials have shown the benefits of
intervention with antiretroviral drugs and primary
prophylaxis against these infections.'-5 Although recent
data have intensified the debate concerning the
best time to begin antiretroviral therapy 68 primary
prophylaxis against Pneumocystis carinii pneumonia,
the commonest life threatening opportunistic infection,
has been shown to reduce its incidence.9 Vaccination
against pneumococcal infection is also recommended
for infected subjects.'0
To obtain maximum benefit from early treatment

and primary prophylaxis people must be aware of their
infection well in advance of the diagnosis of AIDS. We
analysed awareness of HIV infection before diagnosis
of AIDS in England and Wales. As antiretroviral and
primary prophylaxis was not widely prescribed until
1988-9 our analysis was restricted to cases of AIDS
diagnosed during January 1989 to December 1992.

Subjects and methods
Cases ofAIDS in England and Wales are reported to

our centre under a confidential voluntary scheme."I We
analysed all reports of AIDS in adults received by the
end of December 1992 in which AIDS was diagnosed
during January 1989 to December 1992.
For this analysis we defined people having pro-

longed awareness of infection as those with more
than nine months between their first positive HIV
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