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Abstract 

Background: Greater early life adiposity has been reported to reduce postmenopausal breast cancer risk but it is 
unclear whether this association varies by tumour characteristics. We aimed to assess associations of early life body 
size with postmenopausal breast cancer and its subtypes, allowing for body size at other ages.

Methods: A total of 342,079 postmenopausal UK women who reported their body size at age 10, clothes size at age 
20, and body mass index (BMI) at baseline (around age 60) were followed by record linkage to national databases for 
cancers and deaths. Cox regression yielded adjusted relative risks (RRs) of breast cancer, overall and by tumour sub-
type, in relation to body size at different ages.

Results: During an average follow-up of 14 years, 15,506 breast cancers were diagnosed. After adjustment for 15 
potential confounders, greater BMI at age 60 was associated with an increased risk of postmenopausal breast cancer 
(RR per 5 kg/m2=1.20, 95%CI 1.18-1.22) whereas greater adiposity in childhood and, to a lesser extent, early adult-
hood, was associated with a reduced risk (0.70, 0.66-0.74, and 0.92, 0.89-0.96, respectively). Additional adjustment for 
midlife BMI strengthened associations with BMI at both age 10 (0.63, 0.60-0.68) and at age 20 (0.78, 0.75-0.81). The 
association with midlife adiposity was confined to hormone sensitive subtypes but early life adiposity had a similar 
impact on the risk of all subtypes.

Conclusion: Early life and midlife adiposity have opposite effects on postmenopausal breast cancer risk and the 
biological mechanisms underlying these associations are likely to differ.
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Background
Adiposity has qualitatively different associations with 
pre- and postmenopausal breast cancer [1]. Greater 
adult adiposity has consistently been found to be asso-
ciated with a decreased risk of breast cancer before the 
menopause but an increased risk after the menopause, 
and these associations are greater for oestrogen recep-
tor (ER) positive disease [1]. The qualitatively different 
associations of BMI with risk in pre- and postmenopausal 

women are likely to reflect the marked difference in cir-
culating levels of oestradiol, and other hormones, after 
the menopause, and the fact that adipose tissue takes 
over from the ovaries as the main source of oestro-
gen after menopause. Several prospective studies have 
found greater early life body size to be associated with 
a decreased risk of postmenopausal breast cancer [2–5] 
but it is unclear whether these associations differ by ER 
status or other tumour characteristics.

We examined associations of prospective, validated 
information on body size in childhood and early adult-
hood, and midlife adiposity, with the risk of postmeno-
pausal breast cancer and its main subtypes, as defined by 
histology, grade, and ER, progesterone receptor (PR), and 
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human epidermal growth factor receptor 2 (HER2) sta-
tus, in a large study of UK women.

Methods
Data collection, definitions and follow‑up
Between 1996 and 2001, 1.3 million women in the UK 
were recruited into the Million Women Study, an open 
ended prospective study of women in England and 
Scotland, when they were invited for routine screening 
through the NHS Breast Screening Programme. Partici-
pants completed a written questionnaire on lifestyle and 
other personal characteristics at recruitment, and were 
re-surveyed at 3-5 year intervals. The study includes 
around 1 in 4 UK women born in 1935-1950 with a 
wide range of backgrounds, behaviours and lifestyles at 
recruitment, and their characteristics are broadly similar 
to those of all UK women in the relevant age range at that 
time. The study website (www. milli onwom enstu dy. org) 
and cohort profile [6] provide full details of study design 
and data access. Participants gave written informed con-
sent for follow-up and ethical approval was provided 
by Oxford and Anglia Multi-Centre Research Ethics 
committee.

Women were asked for the first time about early life 
body size at the survey in median year 2001 (IQR 2000-
2003), which forms the baseline for these analyses. At 
that survey, women were asked if they were of average 
size, thinner or plumper than their peers at age 10; and 
about clothes size at age 20. These self-reported meas-
ures of early life body size correspond well with BMI 
measured at age 11 and age 20, respectively, in 541 study 
participants who also took part in the National Survey of 
Health and Development (NSHD), with Spearman corre-
lations of 0.51 and 0.63, respectively [7].

Women first reported their current height and weight 
at recruitment, and were asked again about their weight 
at subsequent resurveys. BMI at baseline was, there-
fore, generally calculated using self-reported height at 
recruitment and self-reported weight at the baseline sur-
vey unless information on weight at baseline survey was 
missing, in which case weight at recruitment was used 
instead. As part of a previously published validation study 
of self-reported anthropometric variables in the Mil-
lion Women Study, clinical measurements of height and 
weight were obtained in a subsample of ~4000 partici-
pants in median year 2008 [8]. In this subsample, meas-
ured BMI was highly correlated with BMI self-reported 
at a similar time point (median year 2008) (r=0.95) and 
with BMI self-reported at baseline survey (r=0.88).

The cohort is followed for cancer registrations, emigra-
tions and deaths, by record linkage to routinely collected 
national data [6]. Cancer and cause of death are coded 
according to the International Classification of Diseases, 

 10th Revision. The main endpoint of interest was incident 
invasive breast cancer (ICD10 C50).

Information on tumour characteristics among women 
diagnosed with breast cancer was derived from cancer 
registration data, medical records, and questionnaire 
data, and used to classify breast cancers according to 
histology, grade and joint ER, PR and HER2 status. Since 
information on ER status was relatively more complete in 
these data than that for other markers, analyses of body 
size in relation to ER status included all breast cancers 
with known ER status, regardless of whether they had 
information on other tumour markers. Comparisons of 
associations with more refined subtypes were further 
restricted to breast cancers with information on relevant 
combinations of ER, PR and HER2 status. Among women 
with known ER and PR status, we examined associations 
separately for ER+PR-, ER+PR+ and ER-PR- cancers, as 
ER-PR+ breast cancer is not generally considered to be a 
reproducible subtype [9]. Among women with informa-
tion on ER and HER2 status, we also conducted analyses 
separately for the four categories of cancers defined as: 
ER+HER2-, ER+HER2+, ER-HER2+, and ER-HER2-, 
which were taken to represent the four intrinsic sub-
types [10], subsequently referred to as luminal A, luminal 
B, HER2-enriched, and basal-like cancers, respectively. 
Although PR status can be used in addition to ER and 
HER2 status to provide an immunohistochemical rep-
resentation of the four main molecular subtypes, it is 
strongly correlated with ER status, and so use of PR sta-
tus in addition to ER and HER2 status would be unlikely 
to have yielded substantially different groupings.

Statistical methods
The baseline for these analyses was the survey in median 
year 2001 (IQR 2000-2003) (average age at completion 61 
years [SD 5]). Women who did not report body size at age 
10, clothes size at age 20, and/or recent height and weight 
were excluded, as were women diagnosed before baseline 
with in situ breast cancer (ICD10 D05) or invasive can-
cer other than non-melanoma skin cancer (ICD10 C44). 
Since menopausal hormone therapy (MHT) use attenu-
ates the association between BMI and breast cancer [1] 
ever users of MHT were excluded from the main analyses 
but were included in sensitivity analyses.

Women contributed person-years from date of comple-
tion of the baseline survey, if they reported being post-
menopausal by then, or from age 55 otherwise, since 
most women reach menopause by this age [11]. Person-
years were contributed up to date of cancer diagnosis 
(excluding non-melanoma skin cancers), date of death 
or emigration, or 31 December 2017, whichever was 
earliest.

http://www.millionwomenstudy.org
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Cox regression models (STATA 15.1) were used to esti-
mate adjusted relative risks of postmenopausal breast 
cancer by categories of the three main exposure vari-
ables: body size at age 10 (thin, average, or plump com-
pared to peers); clothes size at age 20 (UK size <12, 12, 14 
and 16+); and BMI at baseline (<25.0, 25.0-29.9, 30.0+ 
kg/m2). Time since baseline was the underlying time 
variable. Unless otherwise specified, analyses were strati-
fied by year of birth (<1929, single years 1929 to 1950, 
1950+), year at baseline (single years, 1999 to 2005), and 
region of residence (10 regions corresponding to regional 
cancer registries). Relative risks were adjusted for social 
deprivation (quintiles, based on the Townsend Depriva-
tion Index [12]), educational qualifications (any, none), 
adult height (<165, 165-169, >=170 cm), smoking sta-
tus (never, past, current: <10, 10-19, >=20 cigarettes per 
day), strenuous exercise (never, once/week, more than 
once/week), alcohol consumption (0, 1-3, 4-6, 7-14, 15+ 
drinks/week), age at menarche (<12, 12-14, 15+ years), 
parity (0, 1, 2, 3+), age at first birth (<24, 24+ years), oral 
contraceptive use (never, ever), age at menopause (<50, 
51-54, 55-59, 60+ years), and first-degree family history 
of breast cancer (yes, no). Women with missing values for 
all adjustment variables other than height were assigned 
to a separate category for that variable (<4% for each var-
iable). Where appropriate, estimated relative risks were 
mutually adjusted for adiposity at other ages.

For risk factors with more than two categories, results 
in tables and figures are reported in the form of group-
specific confidence intervals (g-s CIs), based on the vari-
ance of the log risk for each group [13]. However, where 
comparisons between specific categories are quoted in 
the text, conventional confidence intervals are given.

Associations between risk and adiposity at different 
ages were summarised using log-linear trends in risk with 
BMI at age 10, age 20 and at baseline (i.e. around age 60). 
For BMI at age 60, trends were calculated by assigning 
a mean BMI to each category of self-reported baseline 
BMI, derived from measurements in a subsample of par-
ticipants around 6 years later [8]. For early life adiposity, 
a mean BMI at age 10 was assigned to each category of 
self-reported body size at age 10, and a mean BMI at age 
20 was assigned to each category of self-reported clothes 
size at age 20, based on information collected at relevant 
ages (11 and 20 years) in those participants who also took 
part in the NSHD [7].

Summary trends in postmenopausal breast cancer risk 
with BMI at age 10 and BMI at age 60 were examined 
by histology, grade, ER status, joint ER and PR status, 
and by molecular subtype (luminal A, luminal B, HER2-
enriched, basal-like). Summary trends were also com-
pared across subgroups of women defined by time since 
menopause, reproductive factors, family history of breast 

cancer and various lifestyle characteristics. Heterogene-
ity across subgroups was assessed by likelihood ratio tests 
for addition of an interaction term between each sub-
group variable and a body size variable.

Results
Of 837,985 women who took part in the baseline survey, 
53,241 were excluded because they had a prior history of 
cancer. Of the remaining 784,744  women, 11,956 were 
excluded because they had missing information on body 
size at age 10 or 20, and a further 14,967 were excluded 
because they had missing information on recent height 
and/or weight. Among the remaining 757,821 women, 
415,742 had ever used menopausal hormone therapy and 
so were excluded from the main analyses, although they 
were included in certain sensitivity analyses. Characteris-
tics of the 342,079 women who were included in the main 
analyses are shown in eTable  1. Women who reported 
being plumper as opposed to leaner than their peers at 
age 10 were more likely to be current smokers and to 
have greater BMI at baseline. Women who reported 
being size 16+ as opposed to size <12 at age 20 tended to 
be taller, drink less alcohol, and have greater BMI at age 
60, but less likely to have used oral contraceptives or take 
regular strenuous exercise.

There was a modest correlation between body size at 
age 10 and BMI at around age 60 (Spearman correla-
tion 0.14, p<0.0001) and a moderate correlation between 
clothes size at age 20 and BMI at around age 60 (Spear-
man correlation 0.34, p<0.0001). The Spearman correla-
tion between body size at 10 and clothes size at 20 was 
0.37 (p<0.0001).

During an average follow-up of 14 years, there were 
15,506 incident breast cancers. After adjustment for 15 
potential confounders, but not for body size at other ages, 
greater BMI at around age 60 was associated with increased 
risk of postmenopausal breast cancer, but greater body size 
at age 10 and, to a lesser extent, clothes size at age 20, were 
associated with decreased risk (Fig. 1; eTable 2). The esti-
mated RRs per 5kg/m2 increase in BMI at age 10, age 20, 
and at age 60 were 0.70 (0.66-0.74), 0.92 (0.89-0.96) and 
1.20 (1.18-1.22), respectively.

The inverse associations with risk of both adiposity at 
age 10 and at age 20 were consistent across categories of 
BMI at age 60 (Fig. 2) (p-value for interaction>0.9 in each 
analysis). After adjustment for BMI at age 60, the esti-
mated RRs per 5kg/m2 increase in BMI at age 10 and at 
age 20 were 0.63 (0.60-0.68) and 0.78 (0.75-0.81), respec-
tively (eTable 2).

The association of BMI at age 60 with risk was con-
siderably attenuated in ever compared with never MHT 
users (eTable 3) but associations with BMI at age 10 and 
at age 20 were very similar in ever and never MHT users.



Page 4 of 9Yang et al. BMC Cancer          (2022) 22:232 

The trend in breast cancer risk with BMI at age 20 
(adjusted for BMI at age 60) was attenuated from 0.78 (0.75-
0.81) to 0.85 (0.82-0.89) per 5kg/m2 after further adjust-
ment for body size at age 10: the corresponding trend with 
body size at age 10 (adjusted for BMI at age 60) was also 

attenuated, from 0.63 (0.60-0.68) to 0.69 (0.65-0.74), after 
adjustment for clothes size at age 20 (results not shown). 
Subsequent analyses, aimed at contrasting the relationships 
between risk and early versus midlife BMI, focussed on the 

Fig. 1 Relative risk of postmenopausal breast cancer by categories of body size in early life and midlife. [1] Relative risks associated with 
categories of self-reported body size at age 10 and clothes size at age 20 are plotted against mean BMI measures at relevant ages in a subsample 
of participants who were also included in the National Survey of Health and Development cohort. Relative risks associated with categories of 
self-reported BMI at around age 60 are plotted against mean measured BMI in a subsample of participants around 6 years later. [2] Relative risks 
were stratified by year of birth, year at baseline, and region, and adjusted for social deprivation, education, adult height, first-degree family history 
of breast cancer, smoking, exercise, alcohol consumption, age at menarche, parity and age at first birth, use of oral contraceptives, and age at 
menopause. Confidence intervals are represented as group-specific confidence intervals (g-s CIs, see Methods); analyses were restricted to never 
users of menopausal hormone therapy.

Fig. 2 Relative risk of postmenopausal breast cancer by categories of early life body size and BMI at around age 60 years. [1] Relative risks 
associated with categories of self-reported body size at age 10 and clothes size at age 20 are plotted against mean BMI measures at relevant ages 
in a subsample of participants who were also included in the National Survey of Health and Development cohort. [2] Relative risks were stratified 
by year of birth, year at baseline, and region, and adjusted for social deprivation, education, adult height, first-degree family history of breast 
cancer, smoking, exercise, alcohol consumption, age at menarche, parity and age at first birth, use of oral contraceptives, and age at menopause. 
Confidence intervals are represented as group-specific confidence intervals (g-s CIs, see Methods); analyses were restricted to never users of 
menopausal hormone therapy.
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strongest opposite associations of body size at age 10 and 
BMI at age 60.

In these data, information on ER status was avail-
able for 7896 breast cancer cases, of which 3654 also 
had information on PR status, and 5866 also had infor-
mation on HER2 status. When breast cancer risk was 
examined according to body size at age 10 and BMI 
at age 60, after mutual adjustment for each other, the 
positive association with BMI at age 60 was largely 
confined to ER+ cancers (p-value for heterogeneity by 
ER status=0.0000006) (Fig. 3). Further examination of 
this association by combined ER and PR status showed 
that the excess risk associated with BMI at age 60 was 
observed only in those cancers which were PR+ as 
well as ER+ (p<0.0001 for heterogeneity by joint ER/
PR status). The positive association of BMI at age 60 
with risk was evident for both the luminal A (RR=1.28, 
1.23-1.32) and luminal B subtype (RR=1.12, 1.00-1.25) 
per 5kg/m2 but not for HER2-enriched or basal-like 
cancers (p<0.0001 for heterogeneity by molecular sub-
type). There was no evidence of any variation in the 

association of BMI at age 60 with risk by histology or 
grade (Fig. 3).

The association of BMI at age 10 with breast cancer 
risk, adjusted for BMI at age 60, was very similar for ER+ 
(RR=0.61, 0.56-0.68) and ER- cancers (RR=0.63, 0.49-
0.80) per 5kg/m2 (Fig. 3). Associations with clothes size 
at age 20, adjusted for BMI at age 60, were also similar for 
ER+ and ER- cancers (RRs per 5 kg/m2: 0.79 (0.74-0.84), 
0.79 (0.67-0.93), respectively; results not shown), albeit 
less marked than those for body size at age 10. Categori-
cal relative risks according to body size at age 10, and 
BMI at age 60, are shown according to ER status in Fig. 4. 
When the associations with BMI at age 10 were further 
examined by joint ER and PR status, there was little evi-
dence of any variation in risk by either ER status or PR 
status. BMI at age 10 was also associated with a similar 
reduction in risk of all four molecular subtypes (p-value 
for heterogeneity=0.6) (Fig. 3).

When trends in risk with BMI at age 10 and at age 60 
were examined according to 11 personal characteristics 
(eFigure  1), there was no strong evidence of variation 

Fig. 3 Estimated log-linear trends in breast cancer risk with BMI at age 10 and at around age 60 years, by tumour characteristics. [1] To estimate 
log-linear trends a mean BMI at around age 10 was assigned to each category of self-reported body size at age 10 based on information collected at 
age 11 in the subsample of participants who were included in the National Survey of Health and Development cohort. In the case of BMI at around 
age 60, trends in risk were estimated by assigning a mean BMI to each category of self-reported baseline BMI, derived from measurements taken in 
a subsample of participants around 6 years later. [2] Relative risks (RRs) and 95% confidence intervals (95%CIs) were stratified by year of birth, year 
at baseline, and region, and adjusted for social deprivation, education, adult height, first-degree family history of breast cancer, smoking, exercise, 
alcohol consumption, age at menarche, parity and age at first birth, use of oral contraceptives, age at menopause, and mutually for body mass 
index at age 10 and around 60 years; analyses were restricted to never users of menopausal hormone therapy.
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by any characteristic. There was some evidence of a 
lesser reduction in risk with greater body size at age 10 
in those with a family history of breast cancer. Given 
the large number of comparisons made this finding was 
not remarkable, and could reflect a lesser proportion-
ate decrease in risk among women with a family history 
of breast cancer, who have a greater background risk of 
breast cancer.

Discussion
In this prospective study of 342,079 postmenopausal 
women, including 15,506 breast cancers, women with 
greater early life body size had a lower risk of both ER+ 
and ER- cancer subtypes. Although body size in child-
hood and young adulthood were both associated with 
a decreased risk of breast cancer, childhood adiposity 
appeared to be a bigger determinant of any long-term 
reduction in risk.

Several prospective studies have reported a lower risk 
of postmenopausal breast cancer among women with 
greater body size during childhood [2–5]. The largest of 
these used a 9-level figure drawing for body size at age 

5 and 10 years reported during adulthood, and found a 
reduction in postmenopausal breast cancer risk of 9% 
per unit increase in perceived body fatness [3]. The only 
previous study based on measured BMI [5] reported a 
relative risk after age 50 of 0.73 (0.66–0.86) per 5 unit 
increase in BMI at age 14, without adjustment for current 
BMI, similar to the estimate observed in our data for BMI 
at age 10 (0.70, 0.66-0.74).

Our finding of a significantly lower risk of postmeno-
pausal breast cancer among women with greater body 
size at age 20 is supported by some [3, 4, 14] but not all 
[15, 16] previous prospective reports. While it is difficult 
to disentangle the effects of correlated measures of early 
life adiposity, our findings suggest that body size in child-
hood, rather than early adulthood, is the biggest determi-
nant of any long-term reduction in risk.

Midlife adiposity has been shown to primarily affect 
ER+ breast cancer [1], although its relationship with 
more refined molecular subtypes is less clear [17]. In 
contrast, there is little reliable evidence regarding early 
life adiposity and breast cancer subtypes. To date, three 
prospective studies have reported on childhood body 

Fig. 4 Relative risk of ER positive and ER negative postmenopausal breast cancer by relative body size at age 10 years and body mass index (BMI) 
at around 60 years among women who had never used menopausal hormone therapy. [1] Relative risks associated with categories of self-reported 
body size at age 10 are plotted against mean BMI measured at age 11 years in a subsample of participants who were also included in the National 
Survey of Health and Development cohort. Relative risks associated with categories of self-reported BMI at around age 60 are plotted against mean 
BMI measured in the subsample of participants around 6 years later. [2] Relative risks were stratified by year of birth, year of baseline, and region, 
and adjusted for social deprivation, education, adult height, first-degree family history of breast cancer, smoking, exercise, alcohol consumption, 
age at menarche, parity and age at first birth, use of oral contraceptives, age at menopause, and mutually for body size at age 10 and around age 60 
years. Confidence intervals are represented as group-specific confidence intervals (g-s CIs, see Methods); analyses were restricted to never users of 
menopausal hormone therapy.
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size and postmenopausal breast cancer risk by ER status: 
the largest of these found that average BMI during ado-
lescence was associated with a slightly greater reduction 
in risk of ER- cancer compared with ER-positive cancer 
[18] but the other two studies found no significant differ-
ence by ER status, although they were limited in terms 
of power [2, 4]. The only previous study to examine the 
association of early life body size with risk of specific 
molecular subtypes found that greater childhood adipos-
ity was associated with a reduced risk of all four intrin-
sic subtypes (18). Findings from studies of body size in 
young adulthood in relation to breast cancer subtypes 
have generally been inconclusive, although one reported 
a significant reduction in postmenopausal breast cancer 
risk associated with greater average adolescent body fat-
ness (ages 10-20) for both ER+ and ER- disease [3]. To 
our knowledge, our study is the largest study to date of 
early life body size in relation to specific subtypes of post-
menopausal breast cancer and its findings provide strong 
evidence that, unlike midlife BMI, adiposity in early life, 
and particularly in childhood, is associated with a simi-
lar substantial reduction in the risk of ER+ and ER- can-
cers, and in the risk of each of the four main molecular 
subtypes.

The established associations between adult adiposity and 
pre- and postmenopausal breast cancer are qualitatively 
different, but both could be mediated by sex hormones. 
In postmenopausal women, increased adiposity leads to 
increased oestrogen synthesis and reduced circulating 
sex-hormone binding globulin, leading to higher levels 
of bioavailable oestradiol, which is positively associated 
with breast cancer risk [19]. In premenopausal women, 
increased adiposity is thought to disrupt the normal men-
strual cycle and consequently lower exposure to oestrogen 
and progesterone [20] although other mechanisms may 
also be involved. Our findings support these hypothesised 
mechanisms in that they show that associations with adult 
adiposity are largely confined to ER+ disease. PR positiv-
ity is generally thought to indicate a functioning oestrogen 
receptor system, and hence a more hormone-dependent 
cancer [21], and so our finding that midlife BMI appears 
to primarily increase the risk of cancers that are both ER+ 
and PR+ could be viewed as supportive of the hypothesis 
that the effect of midlife BMI is mediated by hormones.

In contrast, the explanation for the association 
between early life body size and breast cancer risk is 
unclear. Greater early life body size is associated with 
greater adiposity throughout the adult premenopau-
sal years, which, in turn, is associated with reduced 
risk of premenopausal breast cancer, which may not be 
reversed until some years after menopause. However, 
this is unlikely to explain the strong inverse association 

observed between body size at age 10 and postmeno-
pausal risk given that the average age at diagnosis in 
these data was 67, and that the association remained 
after adjustment for clothes size at age 20. Our findings 
provide convincing new evidence that childhood adi-
posity has similar associations with ER- and ER+ sub-
types, which suggests that it may influence risk through 
different mechanisms from those that underlie the 
association with adult adiposity, for example through 
its effect on growth hormone profiles [22] or breast tis-
sue development [23].

Two large Mendelian randomisation studies have 
shown that genetically determined adiposity is associated 
with a substantial reduction in the long-term risk of post-
menopausal breast cancer, and that this risk reduction 
is similar for both ER+ and ER- breast cancer [24, 25]. 
Given the well-established positive association of adult 
BMI and postmenopausal breast cancer risk with ER+ 
disease based on anthropometric measures, these find-
ings suggest that the genetic component of BMI, as cap-
tured by polygenic risk scores, is more predictive of early 
life, rather than midlife, adiposity.

The main strengths of this study are the availability of 
large-scale prospective data on early life body size, and 
complete, long-term follow-up for breast cancer inci-
dence. Although tumour characteristic information was 
not complete in these data, the large sample size allowed 
for reliable assessment of risks by several key tumour 
characteristics, including ER status and molecular sub-
type. Restriction of primary analyses to never MHT users 
eliminated the potential for MHT use to distort the find-
ings, although sensitivity analysis in MHT users showed 
similar effects of early life body size. While self-reported 
early life body size in these data corresponds well with 
BMI measures taken at relevant ages [7] some misclassi-
fication is still possible due to recall bias or other factors. 
We attempted to minimise the effects of such misclassifi-
cation by correcting estimated trends in risk across self-
reported categories of BMI at a given age using median 
measures recorded at the relevant age in the subset of 
women who also took part in the NSHD study. Since 
the vast majority of the cohort were postmenopausal at 
recruitment, we were unable to investigate the role of 
early life body size in relation to premenopausal breast 
cancer risk.

Conclusion
Women with greater adiposity in early life, and particu-
larly in childhood, have a lower risk of postmenopausal 
breast cancer. This apparent protection is evident for 
both ER+ and ER- breast cancer subtypes suggesting that 
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early life adiposity may affect risk through pathways that 
are not directly related to sex hormones.
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