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Cancers in Australia in 2010 attributable to
total breastfeeding durations of 12 months
or less by parous women
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here are strong associations between

a number of reproductive factors

and hormone-related cancers such
as breast, ovarian and endometrial cancer,
but most of these factors (e.g. numbers
of pregnancies, age at first birth) cannot
pragmatically be modified for the purposes
of cancer prevention. Breastfeeding has
marked effects on maternal reproductive
hormones, has been inversely linked to breast
and ovarian cancer and, unlike many other
reproductive exposures, can be promoted to
women for its public health and individual
benefits.

In the Second Expert Report on Food,
Nutrition, Physical Activity and the Prevention
of Cancer’ and subsequent Continuous
Update Project (CUP),2 the World Cancer
Research Fund/American Institute for
Cancer Research (WCRF/AICR) concluded
that there was convincing evidence that
breastfeeding decreases risk of maternal
pre- and post-menopausal breast cancer,
but also concluded that the evidence for a
causal association between breastfeeding
and ovarian cancer'? was only “limited-
suggestive” This latter conclusion was
based on their meta-analysis of three cohort
studies*® which showed a non-significant
10% reduction in risk for ever versus never
breastfeeding (relative risk [RR] 0.90; 95%
confidence interval [CI] 0.75-1.08).3 However,
results of another recently published meta-
analysis of three cohort studies>’# (only one
of which® was included in the WCRF review)
suggested that each additional month
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Abstract

Objectives: To estimate the proportion and number of cancers occurring in Australia in 2010
attributable to parous women having breastfed for total durations of <12 months.

Methods: We estimated the population attributable fraction (PAF) of breast cancers (the only
cancer site with convincing evidence of causal association) associated with women breastfeeding
for <12 months in total, using standard formulae incorporating breastfeeding prevalence

data, relative risks associated with breastfeeding and cancer incidence. We also estimated the
proportion change in disease incidence (potential impact fraction [PIF]) that might have occurred
under two hypothetical scenarios of women breastfeeding for longer durations.

Results: An estimated 235 (1.7%) breast cancer cases that occurred in Australian in 2010
could be attributed to women breastfeeding for total durations of <12 months. Assuming
a hypothetical increase in breastfeeding, we estimated that the number of breast cancers
prevented would range from 36 to 51 (prevented fraction = 0.3% to 0.4%).

Conclusions: More than 200 breast cancers were attributable to women breastfeeding for total

durations of <12 months.

Implications: Policies to increase breastfeeding duration may help prevent breast cancers in

the future.
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of breastfeeding was associated with a
significant 1.02% reduction in risk of ovarian
cancer.’

There are several biologically plausible
mechanisms by which breastfeeding
might reduce risk of breast and ovarian
cancers. Lactation causes differentiation of
breast epithelial cells so they may be less
susceptible to neoplastic transformation;?
ductal epithelial cells also exfoliate during
lactation potentially eliminating those with
DNA-damage.? Furthermore, breastfeeding
suppresses gonadotrophins, thereby lowering
endogenous oestrogen and progesterone,

and these hormones are thought to play

an important role in the development of
breast neoplasia.? For ovarian cancer, most
data suggest that repeated exposure of the
ovarian/fallopian tube epithelium (many
ovarian cancers may actually arise from the
fallopian tube) to the effects of recurrent
ovulation and/or reproductive hormones
have an important role in carcinogenesis. In
suppressing gonadotrophins and ovulation,
lactation should decrease exposure of

the ovary/fallopian tube to most factors
postulated to have a strong causative role in
cancer development.'®
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Our aim was to estimate the proportion

of cancers attributable to little or no
breastfeeding by parous women. Based on
our a priori decision to limit our primary
analyses to exposure-cancer relationships
that either the WCRF or International

Agency for Research on Cancer (IARC) had
concluded were causal, in our primary
analysis we estimated only the proportion of
breast cancers diagnosed in 2010 that were
attributable to little or no breastfeeding by
women who had children. On the assumption
that further studies will likely strengthen the
evidence for a protective causal association
between breastfeeding and ovarian cancer,
we have undertaken a supplementary
analysis to calculate PAF estimates for ovarian
cancer.

Methods

The National Health and Medical Research
Council Australian Dietary Guidelines
recommend that individual babies be
breastfed for at least the first year."' However,
epidemiological studies of breastfeeding
and cancer risk have mostly considered the
effects of total duration of breastfeeding

(i.e. the sum of the duration of all episodes

of breastfeeding rather than the duration of
individual episodes). The best prevalence data
for Australian women that we could access
were also expressed in terms of total duration
and, in addition, grouped all women with
total breastfeeding durations of greater than
12 months together. Therefore, for pragmatic
reasons we have defined a theoretically
optimal level of breastfeeding (in terms of
cancer prevention) by a parous woman as

a cumulative total duration of more than

12 months, irrespective of the number of
children women had.

Relative risk estimates

For breast cancer, the WCRF/AICR (2007),!
estimated a summary dose-response relative

Attributable to insufficient breastfeeding

risk of 0.98 (95%Cl 0.97-1.00) per five months
of breastfeeding among parous women. This
estimate was not updated in the 2010 report,2
so we used this RRin our calculations. To
obtain an estimate of risk per month of deficit
in breastfeeding we assumed a log-linear
relationship between exposure and risk:

Increase in log risk per 1 month deficit of
breastfeeding (R,) = (In(1/RR,))/5

where RR, is the relative risk per 5 months of
breastfeeding, giving an increase in log risk of
4.041e’ per month deficit in breastfeeding .

Exposure prevalence estimates

The relative risks we used were for total
duration of breastfeeding over a woman'’s
lifetime, regardless of when in a woman'’s

life breastfeeding may have occurred.

We have only considered parous women

in our estimates of the numbers of cases
attributable to a lack of breastfeeding,
because relative risks reported in the
literature use parous women who have never
breastfed as the reference group.

Data on the proportion of Australian women
who have had children and breastfed, by the
total duration of breastfeeding, were sourced
from the 2001 National Health Survey (NHS)
Confidentialised Unit Record Files (CURF).'?
These data were available only for women
aged 19 to 64 years, so we have applied the
prevalence of breastfeeding among the 60-
64 year age group to the 65+ year age group.
Breastfeeding prevalence was obtained for
each 5-year age group across 14 categories of
duration, ranging from the lowest category
(never) to the highest category (more than 12
months), spanned by 12 ordinal categories
rising in monthly increments (see Table 1).

Statistical analysis

The population attributable fraction (PAF)
was calculated by age category using the
following formula:'

pap - _2Px * ERRy)
1+ 2(p, * ERR,)

where p_is the proportion of the population and
ERR_the excess RR in breastfeeding category x.

The excess relative risk (ERR) was calculated as:
ERR, = exp(Ry; X BF,)—1

where R, is the increase in log risk for a deficit
of 1 month of breastfeeding (using the formula
described in Relative Risk estimates) and BF _is
the deficit in months of breastfeeding below 13
months in duration category x.

To estimate the number of cancers
attributable to breastfeeding for durations
of 12 months or less in a population of
parous women, the incidence of breast
cancer in 2010™ was split into the estimated
proportions occurring in parous and
nulliparous women based on the average
proportions of breast cancers in parous and
nulliparous women across two prospective
studies (1 Australia, 1 UK) and one pooled
analysis of four prospective studies (US).">"”
The proportional split (nulliparous/parous)
was 14%/86%.

Supplementary analysis

We modelled the impact of breastfeeding

for total durations of 12 months or less on
ovarian cancer using the relative risk estimate
of 0.95 (95%Cl 0.90-0.99) per five months of
breastfeeding (among parous women) from
the meta-analysis by Luan and colleagues.’
This equates to an increase in log risk for
each one-month deficit of breastfeeding of
10.259¢-3. The estimated proportional split of
ovarian cancers occurring in nulliparous and
parous women, based on two cohort studies
and one pooled analysis, was 21%/79%.%81°

Potential impact of changing the
prevalence of breastfeeding

While the NHMRC Australian Dietary
Guidelines recommend breastfeeding infants

Table 1: Proportions (%) of parous women breast feeding for different total durations (months), Australia 2001.
Duration of breastfeeding (months)

Age Group

Never <1 >Tto2 >2t03
19-24yrs 203 14.8 10.7 0.6
25-29yrs 131 17.2 8.2 0.7
30-34yrs 8.2 6.1 6.4 0.7
35-39yrs 8.9 43 4.2 0.5
40-44 yrs 11.0 45 59 0.4
45-49yrs 14.0 45 35 0.0
50-54yrs 217 34 5.7 1.0
55-59yrs 222 42 5.6 03
60-64 yrs 20.7 4.0 3.5 0.1

Source:

>3to4 >4t05 >5t06 >6to7 >7to8
9.3 9.7 42 55 1.1
40 59 44 35 33
5.1 3.5 3.8 45 42
34 43 24 5.8 26
3.1 32 1.6 5.5 17
48 42 25 5.2 2.7
6.1 35 45 6.6 23
5.4 44 21 3.5 23
45 43 23 47 33

2007 National Health Survey, Expanded CURF, RADL. Findings based on use of Australian Bureau of Statistics CURF data12

>8t09 >9t010 >10to11  >11to12 >12
5.5 0.8 21 3.4 122
35 3.1 11 19 30.1
33 44 2.2 19 45.7
36 25 36 18 521
1.6 33 3.1 1.6 53.5
2.1 2.2 15 17 51.2
3.8 44 23 2.8 321
49 6.7 2.7 3.0 32.7
38 29 29 3.2 39.9

2015 voL. 39 n0. 5

Australian and New Zealand Journal of Public Health

©2015The Authors

419



Jordan et al.

for at least the first 12 months,! it may not be
realistic to expect all mothers will be able to
reach even a minimum total duration of 12
months across all pregnancies. We modelled
the impact of more achievable prevalence
changes among parous women:

1. If those who never breastfed instead fed
for 1-3 months total duration; and those
who reported <6 months of breastfeeding
breastfed for a total of >6 months.

2. No new women initiated breastfeeding,
however, those who reported <6 months
increased their breastfeeding to a total of
>6 months.

To model the first scenario, we re-distributed
women who never breastfed across to the’>1
to 2 months’and ‘>2 to 3 months' categories
according to the actual distribution of women
in these categories, and shifted the rest of the
women who breastfed for up to six months to
the>6 to 7 months’ category. In the second
scenario, the proportion of women who
never breastfed was not changed, while all
the women who did breastfeed their children
but did so for six months or less were shifted
into the ">6 to 7 month'’ category. We then
calculated the potential impact fraction (PIF)
using the formula from Morgenstern and
Bursic:2°

Table 2: Population attributable fraction (PAF) and
estimated number of cancers diagnosed in Australia

in 2010 attributable to breast feeding for a total
duration of 12 months or less.

Breast Cancer (C50)°

Age Group PAF Est. cases in Excess
parous women

Females
19-24yrs 3.1 6 0
25-29yrs 25 58 1
30-34yrs 1.6 164 3
35-39yrs 1.4 431 6
40-44 yrs 15 789 12
45-49 yrs 1.6 1,343 22
50-54yrs 22 1,566 35
55-59yrs 22 1,578 34
65+ yrs 20 6,250 122
Total 12,185 235
PAF 1.9

aw

1.7

Abbreviations: Est. cases in parous women = estimated number of

observed breast cancers in parous women in 2010; Excess = excess

cancers in 2010 attributable to breast feeding for a total duration of 12

months or less; PAF = population attributable fraction (expressed as a

percentage); PAFaw = age-weighted population attributable fraction

(expressed as a percentage).

a: International Classification of Diseases Code (ICD-10).

b: % of breast cancers estimated in parous Australian women 19+ years
in 2010.

¢ % of all breast cancers diagnosed in Australian women 19+ years in
2010.
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Z;lzl pxRRx - Z?:l p;RRx

PIF =
x=1DxRRy

where p_is the proportion of the population

in category x, RR_is the RR for that category
and p* is the population in category x after
re-distribution of women who breastfed for less
than six months according to the alternative
scenarios described above.

We then calculated the number of breast
cancer cases that would have occurred

in Australia in 2010 assuming that the
alternative scenarios of breastfeeding
duration had prevailed. The PIF is then

the proportional difference between the
observed number of breast cancers and
the number expected under the alternative
prevalence scenarios.

Results

The proportion of parous women who
breastfed for a total duration of more than
12 months was lowest for the youngest age
category (19-24 years) at 12%, increased to
around 50% for the age groups 25-49 years,
but then declined sharply in the older age
categories (50-64 years). More than 20% of
parous women in these older age categories
never breastfed their children (Table 1).

An estimated 235 breast cancer cases
diagnosed in parous Australian women aged
19 years and over in 2010 (1.7% of all breast
cancers) could be attributed to breastfeeding
for a total of 12 months or less (Table 2). This
corresponds to 0.5% of all cancer cases in
women (aged 19+ years), excluding basal cell
carcinoma and squamous cell carcinoma of
the skin.

Supplementary analysis

If the association between a deficit in
breastfeeding duration and ovarian cancer

is causal, then we estimated that 51 ovarian
cancers (3.9% of all ovarian cancers) would be
attributable to breastfeeding for 12 months
or less among parous women aged 19+ years.

Potential impact of changing the
prevalence of breastfeeding

Altering the distribution of breastfeeding
durations in Australian parous women had
minimal impact on estimated breast cancer
incidence. Under alternative scenario one
(all parous women who had never breastfed
instead breastfed for 1-3 months, and all

©2015The Authors
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women who breastfed for six months or less,
breastfed for >6 to 7 months), we estimated
there would have been 51 fewer breast
cancers diagnosed in 2010 (PIF 0.4%); 22%
of the breast cancers attributable to lack of
breastfeeding would not have occurred.

Under scenario two (women who never
breastfed did not change, but those who
breastfed for six months or less instead
breastfed for >6 to 7 months) we estimated
there would have been 36 fewer breast
cancers (PIF 0.3%); i.e. 15% of the breast
cancers attributable to lack of breastfeeding
would not have occurred.

Discussion

We estimated that 235 of the breast cancer
cases occurring in parous Australian

women (aged =19 years) in 2010 (1.7%

of all breast cancers) could be attributed

to breastfeeding for a total of 12 months

or less. We also estimated that 51 (3.9%)
ovarian cancers could be attributed to no or
limited breastfeeding, although it is less clear
whether the breastfeeding—ovarian cancer
association is causal and these results should
be interpreted in that light.

UK study estimates of 3.1% and 18% of
breast and ovarian cancer respectively

being attributable to less than six months of
breastfeeding per child are both higher than
the PAFs we have estimated.?' For breast
cancer, the difference has arisen because the
proportion of women who breastfed in the
UK was somewhat lower than in Australia.

In the UKin 2000 only 69% of women had
initiated breastfeeding at the birth of a child;?'
whereas, the equivalent figure was 83% in
Australia in 2001.22 The larger difference for
ovarian cancer is mostly due to the use of
different relative risk estimates. The higher
estimate used in the UK study was from

one cohort study (RR reduction per month
of breastfeeding = 2%)” whereas we used a
substantially lower relative risk estimate from
a more recent meta-analysis (RR reduction
per month of breastfeeding = 1.02%).°

While there have been several other studies
(from France,?® China?* and California?°) that
have calculated PAFs for breast cancer in
relation to limited or no breastfeeding, the
methodological approach taken in those
papers was very different to ours, making
direct comparisons inappropriate.

Our analysis had a number of limitations. The
longest duration category of breastfeeding
in the available prevalence data was ‘greater
than 12 months: We therefore had to assume
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that only total durations of breastfeeding of
12 months or less over a woman’s lifetime
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