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BACKGROUND: Greater adiposity in early life has been linked to increased endometrial cancer risk in later life, but the extent to which
this association is mediated through adiposity in later life is unclear.
METHODS: Among postmenopausal women who had never used menopausal hormone therapies and reported not having had a
hysterectomy, adjusted relative risks (RRs) of endometrial cancer were estimated using Cox regression.
RESULTS: Among 249 791 postmenopausal women with 7.3 years of follow-up on average (1.8 million person-years), endometrial
cancer risk (n¼ 1410 cases) was strongly associated with current body mass index (BMI) at baseline (RR¼ 1.87 per 5 kg m� 2

increase in BMI, 95% confidence interval (CI): 1.77–1.96). Compared with women thinner than average at age 10, the increased
risk among women plumper at age 10 (RR¼ 1.27, 95% CI: 1.09–1.49) disappeared after adjustment for current BMI (RR¼ 0.90,
95% CI: 0.77–1.06). Similarly, compared with women with clothes size 12 or less at age 20, the increased risk among women
with clothes size 16 or larger (RR¼ 1.87, 95% CI: 1.61–2.18) was not significant after adjustment for current BMI (RR¼ 1.03,
95% CI: 0.88–1.22).
CONCLUSION: Among women who have never used hormone therapy for menopause, the association between body size in early life
and endometrial cancer risk in postmenopausal women can be largely explained by women’s current BMI.
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Excess body fatness is a major modifiable risk factor for
endometrial cancer (Reeves et al, 2007; Renehan et al, 2008;
Crosbie et al, 2010), most likely because adipose tissues are an
important source of endogenous oestrogens (Calle and Kaaks,
2004; Allen et al, 2008). Studies of breast cancer have shown an
independent association of breast cancer risk with body size in
early life (Le Marchand et al, 1988; Baer et al, 2010), raising the
question of whether there might be a similar association for risk
of endometrial cancer. Case–control and cohort studies have
suggested an association between large body size in early
adulthood and subsequent risk of endometrial cancer (Blitzer
et al, 1976; Le Marchand et al, 1991; Olson et al, 1995; Schouten
et al, 2004; Trentham-Dietz et al, 2006; Xu et al, 2006; Park et al,
2009; Thomas et al, 2009), but there is limited evidence as to
whether this association is mediated or modified by body mass
index (BMI) at older ages (Chang et al, 2007; Trentham-Dietz et al,
2006). In postmenopausal women, their current BMI in middle age
is strongly associated with larger body size in early life as well as
with the risk of endometrial cancer. Greater body size in early life
might therefore be linked to increased risk of endometrial cancer
largely through its association with a higher BMI in middle age.

In the present study, we investigated the independent associa-
tions of endometrial cancer risk with body size at age 10 and 20
years, and in middle age, in a prospective cohort of UK
postmenopausal.

MATERIALS AND METHODS

The Million Women Study (Million Women Study Collaborators,
2003; Allen et al, 2009) is a population-based prospective cohort of
1.3 million middle-aged UK women who completed a recruitment
questionnaire when they were invited to routine breast cancer
screening between 1996 and 2001. Participants were invited to
complete a second survey questionnaire B3 years after recruit-
ment to provide additional information, including their body size
in early life and clothes sizes at different ages. Full study
questionnaires can be found on the Million Women Study website
(www.millionwomenstudy.org). All women gave informed consent
to participate in the study. Ethical approval for the Million Women
Study was granted by the Oxford and Anglia Multi-Centre
Research Ethics Committee.

All participants were flagged on the UK National Health Service
Central Registers, which routinely provides the investigators with
information on deaths and incident cancers, with the cause of
death and cancer site coded according to the International
Classification of Diseases, 10th Revision (ICD-10).

This analysis is restricted to women who provided information
on their body sizes in early life and in middle age. Women were
excluded if they reported having had a hysterectomy or if their
hysterectomy status was unknown. As use of hormone therapies
for the menopause is known to attenuate the association between
BMI and endometrial cancer risk (Calle and Kaaks, 2004; Crosbie
et al, 2010), all analyses were further restricted to women who were
postmenopausal and who had never used hormone replacement
therapy.
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Measures of body size variables and their validation

Body sizes at age 10 years and age 20 years were reported in
response to the questions, ‘When you were about 10 years old,
compared with average, would you describe yourself as: thinner?
Plumper? About average?’ and, ‘What size clothes did you wear
when you were about 20 years old?’ with options to respond with
one or more of: 8 or less, 10, 12, 14, 16, or 18þ . The clothes size at
age 20 years was recorded as the largest value of all indicated sizes
(coded as 8, 10, 12, 14, 16, or 18). Current BMI, reported at the
baseline of this study (age 60.5 years on average), was calculated by
reported current weight (in stones and pounds, converted to kg) at
the second survey divided by the square of the reported current
height (in feet and inches, converted to centimetres) reported at
recruitment.

The validity of early life body size variables has previously been
investigated (Cairns et al, 2011) in a group of 541 women in the
Million Women Study who were also participants in the National
Survey of Health and Development (NSHD), a nationally-
representative birth cohort, born in a single week in 1946. In the
NSHD, BMI was measured at age 11 years and by reported height
and weight at ages 20 and 53 years. Women who participated in
both cohorts were similar in terms of anthropometry and
reproductive history to other Million Women Study participants
born within a year of the NSHD cohort, though they tended to have
a slightly higher socioeconomic status. Categories of both early-life
body size variables from the Million Women Study had moderate
to strong associations with BMI recorded by the NSHD at the
relevant ages. Spearman’s correlations between the reports in
middle age in the Million Women Study and at the appropriate age
in the NSHD were 0.51 for body size at age 10 years compared with
measured BMI at age 11, and 0.63 for body size at age 20 years
compared with BMI reported at age 20. Current BMI reported at
recruitment to the Million Women Study was also strongly
correlated with that measured at age 53 in the NHSD (Pearson’s
correlation¼ 0.92). Body mass index was also measured in
2006–2009 in a sample of B3700 participants in the Million
Women Study (Armstrong et al, 2011). Among 2772 postmeno-
pausal women in this validation sample, measurements of BMI
were also strongly correlated with that reported at recruitment
(Pearson’s correlation¼ 0.85). In order to correct for measurement
error, we took the mean BMI within each category of body size to
be the mean BMI recorded by the NSHD (for BMI at ages 10 and 20
years) or measured in 2006–2009 (for current BMI).

Statistical analysis

Eligible women contributed person-years from the date of the
second survey (when they provided information on body size in
early life), until the date of any cancer registration (except non-
melanoma skin cancer), the date of death, emigration, or other loss
to follow-up, or to the last date of follow-up, whichever was
earliest. The last dates of follow-up were, by region of recruitment:
31 December 2009 for Oxford, East Anglia, South West, Thames,
West Midlands, North Yorks, Trent, and North West (Manchester
and Lancashire); 31 December 2008 for North West (Mersey) and
Scotland.

In all analyses, the endpoint of interest was endometrial cancer
(ICD-10 code C54). Hazard ratios (referred to hereafter as relative
risks (RRs)) and 95% confidence intervals (CIs) were estimated
using Cox proportional hazards regression with attained age as the
underlying time variable, according to relative body size at age 10
years (thinner, average, and plumper), clothes size at age 20 years
(12 or less, 14, 16, or larger), and current BMI (o22.5, 22.5–27.4,
27.5–32.4, 32.5–34.9, X35.0 kg m� 2). The RR per 5 kg m� 2

increase in BMI at each age was calculated across the category
mean BMIs obtained from the previously published validation
study (Cairns et al, 2011) (for ages 10 and 20 years) or as measured

in 2006–2009 (Armstrong et al, 2011) (for current BMI). All
analyses were stratified by year of birth (before 1940, 1940–1945,
1946, or later), region of residence at baseline (Scotland and nine
regions in England) and socioeconomic status (quintiles of
Townsend deprivation index) (Townsend et al, 1988), that is,
baseline hazards were allowed to vary with these characteristics. In
some analyses, RRs were additionally adjusted for reproductive
and lifestyle factors: age at menarche (p11, 12, 13, 14, X15),
parity (nulliparity, 1, X2 children), age at menopause (p46,
47–49, 50, 51–53, X54 years old), history of use of hormonal
contraceptives (yes/no), adult height (o155, 155–159, 160–164,
165–169, 170–174, X175 cm), alcohol consumption (0, 1–4, 5–14,
15–29, 30þ g per day) (Allen et al, 2009), smoking history (never,
former smoker who stopped o10 or X10 years, currently smoking
1–14, 15–29, or 30þ cigarettes per day), and strenuous exercise (0,
0.5–1, 1.5–3, 43 h per week). Missing or non-applicable values
were treated as a separate category. For analyses of body size at
ages 10 or 20 years, further adjustment for BMI (in five categories,
as above) was explored to assess possible mediation of the effects
of early life body size via body size in middle age. Potential
interactions between early-life body size and current BMI at
baseline in the risk of postmenopausal endometrial cancer were
also assessed by cross-classifying women according to body size in
early life and current BMI in three categories (o25.0, 25.0–29.9,
X30.0 kg m� 2).

Where trends are estimated or when two categories are
compared (as in the text), conventional 95% CIs are given, but
where results for more than two categories are presented (as in
figures and tables), floated 95% CIs (FCIs) are given, estimated by
Plummer’s minimum-divergence method (Plummer, 2004). Use of
FCIs allows comparisons to be made between any two exposure
groups, even if neither is the reference group (Easton et al, 1991).
When presented graphically, squares representing RRs have areas
that are inversely proportional to the variance of the logarithm
of the RR; this indicates the amount of statistical information
involved in each estimate. In subgroup analyses, heterogeneity was
tested by a w2-contrast test, and P-values for heterogeneity were
interpreted after adjustment for multiple testing (Holm, 1979).

All statistical tests were two-sided and were conducted using
the Stata computer programme, version 11.1 (StataCorp., College
Station, TX, USA).

RESULTS

Among 249 791 women with 1.8 million person-years of follow-up
(mean 7.3 years per woman), there were 1410 incident cases of
endometrial cancer. The three body size indicators were positively
correlated. The Pearson’s correlation coefficient was 0.36 between
body sizes at age 10 and 20 years, 0.14 between body size at age 10
years and BMI reported at study baseline (referred to as current
BMI hereafter), and 0.31 between body size at age 20 years and
current BMI. Table 1 shows age-adjusted characteristics of women
according to relative body size at age 10 years, clothes size at age
20 years and current BMI. Most age-adjusted reproductive factors
and lifestyle factors varied significantly with body size at each age,
but the patterns of variation were not consistent across the body
size variables. Women who said that they were plumper than
average at age 10 years, compared with those who had average or
thinner body size, reported an earlier age at menarche and shorter
attained adult height. They were more likely to be current smokers
and to be nulliparous at study baseline, and slightly less likely to
have ever used oral contraceptives. Women who reported average
body size at age 10 years, compared with those who were plumper
or thinner, were less likely to be in the most deprived group,
and more likely to engage in regular strenuous physical activity.
The associations of clothes size at age 20 years with these charac-
teristics were similar, except that women reporting larger clothes
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size tended to be taller and consumed less alcohol, and there was
no longer a positive association with likelihood of being a current
smoker. Associations of current BMI with these characteristics
differed further. Women reporting BMIX30 kg m� 2 tended to
have more children on average and were more likely to be in the
most deprived socioeconomic group. They were also less likely to
engage in regular strenuous physical activity, consumed less
alcohol, and were less likely to be current smokers.

Consistent with a previous report from this cohort (Reeves et al,
2007), current BMI was associated with higher risk of postmeno-
pausal endometrial cancer after adjustment for demographic,
reproductive, and lifestyle variables (Figure 1). Risk of endometrial
cancer increased strongly with increasing current BMI across the
range of values observed in women in this study (RR per 5 kg m� 2

¼ 1.87, 95% CI: 1.77–1.96).
Relative body size at age 10 was associated with postmenopausal

endometrial cancer after minimal adjustment by stratification
for year of birth, region, and socioeconomic status (Table 2).
Compared with women who reported being thinner than average
at age 10, women who reported having an average body size had a
similar risk of endometrial cancer (RR¼ 0.98, 95% CI: 0.86–1.10),
whereas women who reported being plumper than average had
significantly higher risk (RR¼ 1.45, 95% CI 1.25–1.69). This higher
risk among women plumper at age 10 years was moderately
attenuated after additional multivariable adjustment for reproduc-
tive and lifestyle variables other than current BMI (RR¼ 1.27, 95%
CI: 1.09–1.49), and disappeared after further adjustment for
current BMI (RR¼ 0.90, 95% CI: 0.77–1.06). These results were
consistent with a RR of 1.61 per 5 kg m� 2 increase in BMI at age 10
years (95% CI: 1.34–1.94) with minimal adjustment, which was
attenuated after additional multivariate adjustment (RR¼ 1.40 per
5 kg m� 2, 95% CI: 1.16–1.68), and disappeared after further
adjustment for current BMI (RR¼ 0.91 per 5 kg m� 2, 95% CI:
0.75–1.10).

Larger clothes size at age 20 was also associated with
postmenopausal endometrial cancer after minimal adjustment
(Table 2). Compared with women who reported having clothes size
12 or less at age 20, the risk of postmenopausal endometrial cancer
was significantly higher among women who reported having
clothes size 14 (RR¼ 1.37, 95% CI: 1.17–1.59), and even higher
among women with clothes size 16 or larger (RR¼ 2.14, 95% CI:
1.85–2.48). Again, these RRs were attenuated after multivariate
adjustment (compared with women with clothes size 12 or less,
RR¼ 1.31, 95% CI: 1.12–1.53, for size 14, and RR¼ 1.87, 95% CI:
1.61–2.18, for size 16 or larger), and after further adjustment for
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Figure 1 Relative risks and 95% floated confidence intervals (FCIs)
of endometrial cancer by body mass index. Relative risks are adjusted for
age, region, socioeconomic status, adult height, age at menarche, parity,
age at menopause, use of hormone contraceptives, alcohol consumption,
smoking, and strenuous physical activity, and are plotted against the mean
measured BMI in each category.

Postmenopausal endometrial cancer and life-time body size

TYO Yang et al

171

& 2012 Cancer Research UK British Journal of Cancer (2012) 107(1), 169 – 175

E
p

id
e
m

io
lo

g
y



current BMI there was no evidence of excess risk (compared with
women with clothes size 12 or less, RR¼ 1.10, 95% CI: 0.94–1.29,
for size 14, and RR¼ 1.03, 95% CI: 0.88–1.22, for size 16 or larger).
This corresponded to a RR of 2.26 per 5 kg m� 2 increase in BMI at
age 20 years (95% CI: 1.96–1.21) with minimal adjustment, which
was attenuated after additional multivariable adjustment for
variables other than current BMI (RR¼ 1.95 per 5 kg m� 2, 95%
CI: 1.67–2.27), and disappeared after further adjustment for
current BMI (RR¼ 0.98 per 5 kg m� 2, 95% CI: 0.83–1.16).

The individual effects of adjustment for each of the reproductive
and lifestyle factors and current BMI, in addition to stratification
by year of birth, region, and socioeconomic status, were also
explored (Figure 2). Each of these factors had little effect
individually on the RRs of postmenopausal endometrial cancer,
except for current BMI, adjustment for which reduced the RRs to

1.01 per 5 kg m� 2 (95% CI: 0.84–1.22) for body size at age 10 years
and 1.23 per 5 kg m� 2 (1.05–1.43) for body size at age 20 years.

We also investigated the risk of endometrial cancer by body size
at age 10 or 20 years within subgroups of women by current BMI
(Figure 3). The adjusted RRs of endometrial cancer were similar
within each subgroup of current BMI, regardless of body size at 10
years, or clothes size at age 20 years, resulting in no significant
interactions between current BMI and early life body size at either
age (for interaction, P¼ 0.18 for age 10 years and P¼ 0.93 for age
20 years).

To assess any further potential for effect modification by other
factors, the RR per 5 kg m� 2 BMI at age 10 or 20 years, adjusted
for all covariates including current BMI, was compared across
subgroups of various individual characteristics, including year of
birth, socioeconomic status, adult height, age at menarche, parity,

Table 2 Adjusted hazard ratios of endometrial cancer according to body size at age 10 or 20 years, and current BMI

All Cases

Validated body
mass index
(mean, s.e.)

Stratified by year of
birth, region, and

socioeconomic status
(RR, 95% FCI, or CI)

Additionally adjusted for
reproductive and lifestyle

factorsa (RR, 95% FCI, or CI)

Additionally adjusted for
current body mass index

(RR, 95% FCI, or CI)

Body size at age 10 years
Thinner 72 971 392 16.2 (0.3) 1.00 (0.91–1.10) 1.00 (0.90–1.11) 1.00 (0.90–1.11)
Average 138 523 724 17.5 (0.2) 0.98 (0.91–1.05) 0.91 (0.85–0.98) 0.87 (0.81–0.94)
Plumper 38 297 294 20.4 (0.4) 1.45 (1.29–1.63) 1.27 (1.13–1.43) 0.90 (0.80–1.02)

Trend (per 5 kg m� 2) 249 791 1410 1.61 (1.34–1.94) 1.40 (1.16–1.68) 0.91 (0.75–1.10)

Clothes size at age 20 years
Size 12 or less 67 492 244 19.9 (0.2) 1.00 (0.88–1.13) 1.00 (0.88–1.14) 1.00 (0.88–1.14)
Size 14 96 505 484 21.3 (0.2) 1.37 (1.25–1.49) 1.31 (1.20–1.42) 1.10 (1.01–1.20)
Size 16 or larger 85 794 682 24.3 (0.4) 2.14 (1.98–2.31) 1.87 (1.73–2.03) 1.03 (0.94–1.14)

Trend (per 5 kg m� 2) 249 791 1410 2.26 (1.96–2.61) 1.95 (1.67–2.27) 0.98 (0.83–1.16)

Current BMI
o22.5 50 231 139 21.9 (0.1) 1.00 (0.85–1.18) 1.00 (0.84–1.19)
22.5–27.4 121 047 465 26.0 (0.1) 1.38 (1.26–1.51) 1.40 (1.27–1.53)
27.5–32.4 54 417 390 30.6 (0.2) 2.59 (2.34–2.86) 2.63 (2.39–2.91)
32.5–34.9 11 464 158 34.8 (0.4) 5.01 (4.29–5.86) 5.07 (4.33–5.93)
X35.0 12 632 258 39.5 (0.7) 7.67 (6.78–8.68) 7.72 (6.79–8.77)

Trend (per 5 kg m� 2) 249 791 1410 1.87 (1.78–1.96) 1.87 (1.77–1.96)

Abbreviations: BMI¼ body mass index; CI¼ confidence interval; FCI¼ floated confidence interval; RR¼ relative risk. aAdult height, age at menarche, parity, age at menopause,
use of hormone contraceptives, alcohol consumption, smoking, and strenuous exercise.

BMI at age 10 (per 5 kg m–2)

RR (95% CI)

BMI at age 20 (per 5 kg m–2)

RR (95% CI)

Adjusted for year of birth, region, and social deprivation 1.61 (1.34–1.94) 2.26 (1.96 – 2.61)

Additionally adjusted separately for

Adult height              1.63 (1.35 – 1.95) 2.29 (1.97 – 2.65)

Age at menarche              1.43 (1.18 – 1.72) 2.13 (1.85 – 2.47)

Parity              1.59 (1.32 – 1.90) 2.22 (1.92 – 2.56)

History of oral contraceptive use              1.60 (1.33 – 1.92) 2.20 (1.90 – 2.54)

Age at menopause              1.60 (1.33 – 1.92) 2.22 (1.92 – 2.56)

Smoking              1.66 (1.38 – 2.00) 2.26 (1.96 – 2.62)

Alcohol consumption              1.60 (1.33 – 1.93) 2.21 (1.91 – 2.55)

Strenuous physical activity              1.61 (1.34 – 1.93) 2.26 (1.95 – 2.61)

Body mass index in middle age              1.01 (0.84 – 1.22) 1.23 (1.05 – 1.43)

0.0 1.0 2.0 3.0 0.0 1.0 2.0 3.0

RR (95% CI) RR (95% CI)

Figure 2 Relative risks (RRs) and 95% confidence intervals (CIs) of endometrial cancer per 5 kg m� 2 increase in body mass index (BMI) at age 10 and 20
years: effect of adjustment by various factors.
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history of use of hormonal contraceptives, age at menopause,
alcohol consumption, exercise, and smoking status (Figure 4).
Weak evidence of heterogeneity was found in trends according to
body size at age 10 years by smoking status (P¼ 0.02), and
according to body size at age 20 years by year of birth (P¼ 0.04).
However, neither of these P-values was significant after adjustment
for multiple testing. No significant heterogeneity was observed by
subgroups of any other characteristics for the trend in risk of
endometrial cancer per 5 kg m� 2 BMI at age 10 or 20 years.

DISCUSSION

The incidence of endometrial cancer in Great Britain has risen by
more than 40% since the early 1990s (Office for National Statistics,
2002, 2012), which may have been driven, in part, by substantial
increases in obesity over the same period (The NHS Information
Centre, 2010). The association between adult body size and
endometrial cancer is well established in the epidemiological
literature (Reeves et al, 2007; Renehan et al, 2008; Crosbie et al,
2010), and is thought to be because of the production of sex
hormones by adipose tissue, which may be particularly relevant
after menopause (Calle and Kaaks, 2004). This is consistent with a
meta-analysis that demonstrated a stronger association between
BMI and endometrial cancer risk among postmenopausal women
compared with premenopausal women, and among never users of
hormone therapy for menopause compared with ever users

(Crosbie et al, 2010). In order to avoid the possibility that use of
hormone therapy for menopause might mask the associations of
any of the body size variables with endometrial cancer risk, our
analyses were restricted to postmenopausal women who were
never users of menopausal hormone therapies at baseline, and our
estimate of the association between endometrial cancer risk and
current BMI measured and validated in middle age (RR¼ 1.87 per
5 kg m� 2, 95% CI: 1.77–1.96) is consistent with that of a recent
meta-analysis and with previous studies among women who had
never used menopausal hormone therapies (Chang et al, 2007;
Friedenreich et al, 2007; McCullough et al, 2008; Crosbie et al,
2010).

Compared with that for adult body size, evidence regarding the
effects of early-life body size on risk of endometrial cancer is
sparse. Several cohort and case–control studies have found
associations between body size in early adulthood and endometrial
cancer risk (Blitzer et al, 1976; Le Marchand et al, 1991; Olson et al,
1995; Schouten et al, 2004; Trentham-Dietz et al, 2006; Xu et al,
2006; Park et al, 2009; Thomas et al, 2009), but whether this
association is independent from adult body size has remained
unclear. In the NIH-AARP Diet and Health Study Cohort (Chang
et al, 2007), larger body size in early adulthood was associated with
a greater risk of endometrial cancer among women in their fifties
and sixties, but this association was not significant after
adjustment for various factors including body size in middle age.
Although several studies have looked at the association of
endometrial cancer with body size in early life, to our knowledge
none has looked at the association with childhood body size.

We observed modest correlations between body size in child-
hood or early adulthood and adiposity in later life. However, adult
BMI is strongly associated with endometrial cancer risk, so even
modest correlations between current BMI and body size in early
life could produce substantial associations of higher risk of
endometrial cancer with larger body size in early life. We found,
however, that associations between risk of postmenopausal
endometrial cancer and larger body size in both childhood and
early adulthood disappeared after adjustment for current BMI. In
addition, there were no significant differences in endometrial
cancer risk by body size at age 10 or 20 years within fixed levels of
current BMI. Together, these findings suggest that the association
of larger body size in childhood and early adulthood with higher
risk of endometrial cancer may be mediated largely through
current BMI.

We cannot exclude the possibility of a small association of
endometrial cancer risk with body size in early life, independent of
current BMI. The strength of the association between early-life
body size and risk of postmenopausal endometrial cancer might be
underestimated after adjustment for current BMI, if the latter was
highly correlated with early life body size and was much more
reliably reported than body size in early years. However, data from
the 1957 UK birth cohort suggest that although BMI in childhood
is correlated with BMI in adulthood, these correlations are not
strong (correlation r¼ 0.32 for BMI of women at ages 7 and 33
years) (Lake et al, 1997). We cannot exclude residual confounding
due to imperfect measurement of other covariates, or by unknown
factors. Although we have excluded women who had a history of
hysterectomy at baseline, a small proportion of women may have
had a hysterectomy during follow-up. This could result in small
biases to estimates of RRs as women with higher BMI may have a
higher hysterectomy rate (Cooper et al, 2005).

In addition to its large size, a strength of this study is the use of
measures of body size in early life and in middle age, which have
been calibrated to prospectively collected BMI in a subset of study
participants (Armstrong et al, 2011; Cairns et al, 2011). The
comparison of these self-reports with prospectively collected BMI
data suggests that self-reported categories of relative body size at
age 10 and clothes size at age 20 years are representative of
different levels of body fatness at those ages. However, extremely
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Figure 3 Relative risks (RRs) and floated confidence intervals (FCIs) of
endometrial cancer in relation to early life body size at age 10 years (A)
and 20 years (B), by current body mass index (BMI). Relative risks are
adjusted for age, region, socioeconomic status, adult height, age at
menarche, parity, age at menopause, use of hormone contraceptives,
alcohol consumption, smoking, and strenuous physical activity.
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large or small body sizes in early life might show different patterns
of association with endometrial cancer risk, and affect the
representativeness of linear trend estimates. In addition, clothes
size at age 20 was validated only against BMI reported, but not
measured, at age 20, which would still be subject to reporting error
that, while not likely to be extreme, could not be quantified.
Compared with other body size indicators, clothes size at age 20
has a relatively strong and positive association with attained adult
height in our analysis, and may be representative both of height
and of adiposity at that age. Height is an independent risk factor
for endometrial cancer (Green et al, 2011), and despite adjustment
for height there may be some small residual confounding between
height and clothes size at age 20 years. Nevertheless, our results for
age 20 were consistent with previous reports in demonstrating the
apparent association between other types of body size measures in
early adulthood and endometrial cancer before adjustment for BMI
in later life (Blitzer et al, 1976; Le Marchand et al, 1991; Olson et al,
1995; Schouten et al, 2004; Trentham-Dietz et al, 2006; Xu et al,
2006; Park et al, 2009; Thomas et al, 2009).

In this study, we used validated measures of body size at ages 10
and 20 years, and current BMI, to assess whether apparent associations
between early life body size and postmenopausal endometrial cancer
risk might be mediated or modified by BMI in later adulthood among
women who had never used hormone therapy for menopause. Our
results suggest that the association between larger body size in early
life and increased risk of postmenopausal endometrial cancer are
mediated mainly through the correlation between greater body size in
early life and greater adiposity in later life.
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