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Abstract: Objective: To explore prognostic differences in breast cancer (BC) recurrence risk across estrogen recep-
tor (ER) and progesterone receptor (PR) defined subtypes, stratified by body mass index (BMI) categories, aiming to
identify potential mechanisms. Methods: A cohort of 358 breast cancer patients provided data on height, weight,
menopausal status, and receptor profiles for analysis. Results: Our findings highlighted that BMI’s impact on BC
prognosis was significantly influenced by ER/PR tumor status. In premenopausal women, BMI notably affected
recurrence rates, especially in patients with ER-positive and PR-positive subtypes. Conclusions: Adjusting treatment
strategies based on BMI across different menopausal statuses and tumor subtypes could improve outcome for

patients with ER-positive/PR-positive tumors.
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Introduction

Breast cancer (BC) is a complex and heteroge-
neous disease influenced by various interrelat-
ed factors in its development [1]. Among these,
height and weight play crucial roles [2]. Previous
studies indicate that both tall height and obe-
sity are associated with poorer prognosis in BC
patients [3]. The elevated risk of recurrence
may stem from the association between taller
stature and increased cellular division and pro-
liferation, possibly leading to abnormal modifi-
cations within breast tissue and a higher likeli-
hood of cancer recurrence [4]. Furthermore,
taller height has been linked to faster tumor
growth rate and an increased risk of meta-
stasis.

In addition, adult body mass index (BMI) - a
measure of relative body weight-correlates with
BC prognosis in both premenopausal and post-
menopausal women [5]. Higher BMI, often clas-
sified as overweight or obese, is associated
with reduced treatment response and lower
survival rates following a BC diagnosis. This
may be due to excess adipose tissue, which

produces estrogen that can stimulate the grow-
th and progression of estrogen-receptor-posi-
tive tumors. Concurrently, higher body weight
can impede the absorption, metabolism, and
overall efficacy of therapeutic drugs, potentially
raising the risk of recurrence [6, 7].

BC is now recognized as a heterogeneous tumor
with distinct subtypes that carry varied risk fac-
tors [8]. The prognostic relationship between
height, weight, and BC has garnered significant
research interest, with studies suggesting that
estrogen receptor (ER) and progesterone recep-
tor (PR) status may mediate these associations
[9, 10]. However, the role of ER and PR in BC
prognosis remains complex and not fully under-
stood. Under normal physiologic conditions,
these receptors regulate the female reproduc-
tive system and help maintain hormonal bal-
ance [11]. Abnormal activation or imbalance of
these receptors can lead to malignant traits like
excessive cell proliferation and metastasis.

In postmenopausal women, a correlation exists
between BMI and steroid/estrogen-related hor-
mone pathways in ER-positive tumors, with
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higher BMI significantly raising the recurrence
risk. In contrast, ER-negative tumors appear
less dependent on estrogen levels [12]. These
findings may help explain inconsistent results
in studies linking BMI and BC prognosis, possi-
bly due to confounding factors [12]. Limited
research has explored early adult BMI, adult
weight gain, height, and their association with
ER/PR subtype and BC subtypes [13].

To further investigate the interplay of height,
weight, and BC prognosis, we conducted a
comprehensive analysis, considering ER sta-
tus, PR status, combined ER/PR status, and
various BC subtypes. By synthesizing data
across BC cohorts and examining anthropo-
metric indicators’ influence on BC risk and
prognosis, our goal is to elucidate how height
and weight impact treatment outcomes. Ulti-
mately, we aim to refine BC management and
personalize treatment strategies, tailored to
ER/PR status and tumor type, while addressing
holistic health factors like mental well-being
and nutrition to optimize prognosis.

Subjects and methods
Study population

BC patients diagnosed by pathology at Dong-
yang City People’s Hospital between 2010 and
2020 were retrospectively identified using the
inpatient electronic medical record system. BC
subtypes were classified based on receptor
profiles, including steroid hormones, ER status,
and Ki-67 (KI67) receptor status.

Study protocol

In this retrospective analysis, we identified BC
patients with well-defined receptor profiles and
documented their height, weight, and menstru-
al status at diagnosis. Medical records were
reviewed thoroughly, with follow-up efforts by
the research team to accurately record and
validate each patient’s post-treatment and re-
covery status. Patients lacking baseline data,
such as height, weight, and menstrual status,
or with indeterminate ER/PR or KI67 receptor
status, were excluded to ensure the study’s
accuracy and reliability.

Statistical analysis
Participants with a history of cancers other

than breast cancer at baseline, missing height
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or weight data, or incomplete BC receptor test-
ing were excluded. Cox proportional hazards
models were applied to assess relative risks
(RR) for specific subtypes, including ER-posi-
tive, ER-negative, PR-positive, PR-negative, and
combined ER/PR subtypes. Follow-up duration
was recorded from initial BC diagnosis until
recurrence, death, loss to follow-up, or study
end. Random-effects models combined study-
specific RRs, and heterogeneity was assessed
using Q statistics [14]. Body measurement cat-
egories were analyzed by assigning medians to
each category and treating the variable as con-
tinuous variables for trend modeling. Contrast
tests were conducted to examine BC subtypes
by hormone receptor status (ER-negative vs
ER-positive; PR-negative vs PR-positive) and
clinical type variations. Statistical significance
was set at P<0.05 (two-sided).

Restricted cubic spline regression was used to
evaluate the association between height, BMI,
and BC subtype. Analyses were stratified by
menstrual status and BC type, with adjustment
for confounding variables. Extreme outliers
(top and bottom 1%) were excluded, and the
distribution was truncated at 1% and 99%. The
approximate median of the reference category
was used as a baseline for spline analysis. For
linear relationships between anthropometric
variables and BC recurrence risk, further analy-
sis was conducted using these variables as
continuous predictors.

Results

Patient characteristics by hormone receptor
status

In a cohort of 538 patients, a total of 358 valid
cases were included. Among these, the ER-
positive group constituted 69.55% (249/358),
while the ER-negative group made up 30.47%
(109/358). The PR-positive group comprised
57.54% (206/358), with the PR-negative group
at 42.46% (152/358). By subtype, Luminal A
represented 19.27%, pure human epidermal
growth factor receptor 2 (Her-2) positive type
16.20%, Luminal B (Her-2 positive) type
17.60%, Luminal B (Her2 negative) type
21.79%, triple-negative BC (TNBC) 10.06%,
and in situ carcinoma 7.26%.

Premenopausal women represented 51.12%
(183/358) of the sample, while postmenopaus-
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Table 1. Number of BC patients with different
ER*/PR* status

Breast cancer subtype Number of Percentage
cases
Premenopausal
Overall 175 48.88%
ER*-positive 142 81.14%
ER-negative 33 18.86%
PR*-positive 132 75.43%
PR-negative 43 24.57%
Postmenopausal
Overall 183 51.17%
ER-positive 107 58.47%
ER-negative 76 41.53%
PR-positive 74 40.44%
PR-negative 109 59.56%

*ER, estrogen receptor; PR, progesterone receptor.

al women made up 48.88% (175/358). The age
range at menopause ranged from 37 to 60
years, with most between 45 and 55 years old.
Among premenopausal women, the ER-positive
group constituted 81.14% (142/175) and the
ER-negative group 18.86% (33/175). The
PR-positive group included 75.43% (132/175),
and the PR-negative group 24.57% (43/175).
Subtype distribution in premenopausal women
was as follows: Luminal A, 25.14%; pure Her-2
positive, 13.14%; Luminal B (Her-2 positive),
17.71%; Luminal B (Her-2 negative), 25.71%;
TNBC, 4.57%; and in situ carcinoma, 9.71%.

For postmenopausal women, the ER-posi-
tive group accounted for 51.17% (107/183),
and the ER-negative group for 41.53%
(76/183). PR-positive cases constituted
40.44% (74/183), while PR-negative cases
were 59.56% (109/183). The subtype break-
down in postmenopausal women was as fol-
lows: Luminal A, 13.66%; pure Her-2 positive,
19.13%; Luminal B (Her-2 positive), 17.49%;
Luminal B (Her-2 negative), 18.03%, TNBC,
15.30%, and in situ carcinoma, 4.92% (Tables
1,2).

Correlation between height and BC prognosis

As shown in Figure 1, an inverse correlation
existed between height and BC recurrence
rates among postmenopausal women, sug-
gesting that taller postmenopausal women
may have a more favorable prognosis. A seg-
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mented analysis by menopausal status sup-
ports this observation, with taller postmeno-
pausal women demonstrating improved prog-
nostic outcomes. Statistical analysis yielded
p-values of 0.0714 for premenopausal women
and 0.0040 for postmenopausal women, indi-
cating a significant relationship between height
and prognosis within the postmenopausal
cohort. This finding suggests potential hetero-
geneity in BC prognosis across different meno-
pausal stages.

A robust association was also identified bet-
ween patient height and hormone receptor sub-
types, affecting prognosis for both premeno-
pausal and postmenopausal women. Figure 2
highlights this correlation, showing that among
premenopausal patients, height was negatively
correlated with tumor recurrence, with a more
pronounced effect in receptor-negative cases.
In postmenopausal patients, a strong negative
correlation between height and recurrence rate
was observed regardless of ER or PR status.
Postmenopausal women over 1.75 meters
showed a 40-50% better prognosis compared
to those between 1.55 and 1.60 meters, as
detailed in Tables S1, S2. These findings sug-
gest that ER/PR status significantly influences
post-treatment prognosis, with taller post-
menopausal women-particularly those with
specific hormone receptor profiles-achieving
more favorable outcomes.

Expression levels of ER, PR, Her-2, and the pro-
liferation marker Ki-67 play a pivotal role in
post-treatment prognosis and BC classification
into five distinct subtypes. To further investi-
gate, we conducted a statistical evaluation of
BC subtypes relative to patient height. Figure 3
illustrates the correlation between height and
recurrence rates across different menopausal
statuses and BC subtypes. Among premeno-
pausal patients, height was inversely correlat-
ed with recurrence rates in pure Her-2 positive
and TNBC subtypes, while Luminal A and
Luminal B (Her-2 positive) subtypes exhibited
a positive correlation between height and
recurrence rates. In postmenopausal patients,
recurrence rates for pure Her-2 positive, Lu-
minal B (Her-2 positive and negative), and TNBC
subtypes were inversely correlated with height.
However, no significant prognostic differences
were observed for the Luminal A subtype or car-
cinoma in situ based on height.

Am J Transl Res 2024;16(11):6467-6476



Body mass index in breast cancer

Table 2. Number of BC* patients with different
BC subtypes

Breast cancer subtype Number Percentage
of cases

Premenopausal
Luminal A 44 25.14%
Her-2* positive 23 13.14%
Luminal B (Her-2 positive) 31 17.71%
Luminal B (Her-2 negative) 45 25.71%
Triple-Negative Breast Cancer 8 4.57%
In Situ Carcinoma 17 9.71%

Postmenopausal
Luminal A 25 13.66%
Her-2 positive 35 19.13%
Luminal B (Her-2 positive) 32 17.49%
Luminal B (Her-2 negative) 33 18.03%
Triple-Negative Breast Cancer 28 15.30%
In Situ Carcinoma 9 4.92%

*Her-2, human epidermal growth factor receptor 2; BC,
breast cancer.

1.0 1

Premenopausal
Postmenopausa

0.5

0.0

Recurrent risk of breast cancer

-0.5 T T T
1.4 1.5 1.6 1.7 1.8

Height(m)

Figure 1. Regression curves for the association be-
tween height and breast cancer recurrence risk.

Detailed analyses among postmenopausal BC
patients revealed significant prognostic differ-
ences, particularly in Luminal B (Her-2 positive)
and TNBC subtypes (P<0.05). Postmenopausal
patients with the Luminal B (Her-2 positive)
subtype and a height of 1.70 meters or taller
demonstrated a substantially improved progno-
sis-approximately 40-50% - compared to those
with heights between 1.55 and 1.60 meters,
as further outlined in Tables S3, S4.

Impact of BMI on BC recurrence

Our research demonstrates that height can
influence the post-treatment prognosis of can-
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Figure 2. Regression curves between height and dis-
tinct estrogen receptor (ER)/progesterone receptor
(PR) breast cancer (BC) recurrence rates. A. Regres-
sion curves between premenopausal women height
and various ER/PR BC recurrence rates. B. Regres-
sion curve between postmenopausal women height
and different ER/PR BC recurrence rates.

cer patients. We now turn to another health
indicator, BMI, to assess its impact on BC
prognosis [15]. Figure 4 illustrates a positive
correlation between adult BMI and BC recur-
rence rates in both premenopausal and post-
menopausal women. Notably, women with a
BMI over 30 kg/m? face a higher recurrence
risk, especially in postmenopausal BC, with a
relative risk of 1.6000 (95% Cl: 1.1940-
1.9320), compared to a relative risk of 0.7140
(95% CI: 0.3590-0.9570) in premenopausal
BC. For those with an intermediate BMI (21-23
kg/m?), recurrence risk is 1.0909 (95% ClI:
1.0002-1.1816) in premenopausal BC and
1.2157 (95% Cl: 1.0963-1.3350) in postmeno-
pausal BC. These findings suggest that while
elevated BMI increases recurrence risk across
both groups, its impact is more significant in
postmenopausal women.
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Figure 3. Regression curves between height and re-
currence rates of different subtypes of breast cancer
(BC) are presented. A. Regression curves between
premenopausal women height and recurrence rates
of different BC subtypes. B. Regression curves be-
tween postmenopausal height and recurrence rates
of different BC subtypes.
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Figure 4. Regression curve relating body mass index
to breast cancer recurrence rate.

Additionally, regression analysis reveals a lin-
ear trend: increasing BMI in premenopausal
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Figure 5. Regression curves between body mass
index (BMI) and distinct rates of estrogen receptor
(ER)/progesterone receptor (PR) breast cancer (BC)
recurrence rare. A. Regression curve between pre-
menopausal BMI and various rates of ER/PR breast
cancer recurrence risk. B. Regression curve between
postmenopausal BMI and different rates of ER/PR
breast cancer recurrence risk.

women correlates with progressively worse
prognosis, highlighting BMI's role in influencing
treatment and management strategies. BMI
correlates positively with recurrence rates in
ER-positive premenopausal BC (Figure 5). To
further examine the relationship between adult
weight changes and BC prognosis, we conduct-
ed a stratified analysis using a BMI threshold of
21 kg/m?, aligning with the median BMI in our
cohort. Results show that a BMI of 25 kg/m? or
higher correlates with worse prognosis in pre-
menopausal BC patients, especially in those
with ER-positive and PR-positive subtypes, indi-
cating a complex association where lower BMI
corresponds to better outcome.

In particular, lean women (BMI 18-21 kg/m?)
exhibit lower recurrence rates. However, in this
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Figure 6. Regression curves between body mass in-
dex (BMI) and recurrence rates for various subtypes
of breast cancer recurrence risk. A. Regression curve
between premenopausal BMI and recurrence rates
for different subtypes of breast cancer. B. Regression
curve between postmenopausal BMI and recurrence
rates for different subtypes of breast cancer.

demographic, higher BMI is significantly associ-
ated with increased BC recurrence risk in
ER-positive and PR-positive subtypes. Women
with a BMI of 25 kg/m? or above experience a
30% increased recurrence risk. For PR-positive
BC, women with lower BMI show a reduced
recurrence risk by approximately 20-35%, whe-
reas women of normal weight show only a mar-
ginal reduction (<10%). By contrast, ER-nega-
tive BC demonstrates an inverse correlation
between BMI and recurrence risk. No signifi-
cant association between BMI and prognosis
was observed in postmenopausal patients, as
detailed in Tables S5, S6.

Figure 6 shows the correlation between BMI
and prognosis rates across BC subtypes in pre-
menopausal and postmenopausal women. In
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premenopausal patients, higher BMI correlates
with increased recurrence rates in Luminal A,
Luminal B, and TNBC subtypes, suggesting a
poorer outcome. Interestingly, the pure Her-2
positive subtype with higher BMI associates
with a lower recurrence rate and better progno-
sis. BMI could serve as a preliminary indicator
for prognosis assessment in premenopausal
BC subtypes, including Luminal A, pure Her-2
positive, Luminal B, and TNBC. For postmeno-
pausal women with pure Her-2 positive sub-
type, higher BMI also correlates with improved
prognosis, paralleling the trend observed in
premenopausal pure Her-2 positive patients.

To further explore BMI's impact on BC progno-
sis, we conducted a targeted analysis of recur-
rence rates in pure Her-2 positive BC among
premenopausal women. Findings indicate that
patients with a BMI of 25 or higher have a
10-20% reduction in recurrence rates com-
pared to those with BMI below 21. These
results underscore the variability in BC out-
comes across subtypes, suggesting that BMI
plays a significant role in modulating recur-
rence rates in premenopausal BC patients.
Conversely, in postmenopausal patients, no
significant trend emerged linking BMI to prog-
nosis across BC subtypes, as further detailed
in Tables S7, S8.

Discussion

This study, encompassing 358 BC patients,
provides a comprehensive analysis of the rela-
tionship between body mass index (BMI), hor-
mone receptor status, and BC prognosis. Our
findings reveal a complex distribution of hor-
mone receptor statuses: 69.55% of patients
were ER-positive, and 30.47% were ER-nega-
tive. Similarly, 57.54% were PR-positive, while
42.46% were PR-negative. These proportions
align with the broader oncological literature,
highlighting the higher prevalence of ER- and
PR-positive cases [16, 17].

In terms of BC subtypes, our results are consis-
tent with extensive epidemiological research.
The Luminal A subtype, often associated with
favorable prognosis due to hormone sensitivity,
was identified in 19.27% of cases. The pure
human epidermal growth factor receptor 2
(Her-2) positive subtype constituted 16.20%,
while the Luminal B (Her-2 positive) and Luminal
B (Her-2 negative) subtypes accounted for
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17.60% and 21.79%, respectively. TNBC, known
for its aggressive nature and lack of ER, PR,
and Her-2 expression, represented 10.06%
of cases, while ductal carcinoma in situ, indica-
tive of early-stage disease, comprised 7.26%.
These data underscore BMI's substantial influ-
ence on BC prognosis, which appears depen-
dent on ER/PR status [18, 19]. This finding is
significant for personalized medicine, suggest-
ing that BMI's impact on prognosis varies
across BC subtypes and is particularly influ-
enced by hormone receptor status. This builds
upon prior research estimating BC incidence
based on BMI [20].

Height also emerged as a significant prognostic
marker, showing a negative linear correlation
with prognosis in both pre- and postmenopaus-
al BC patients [21]. This association was par-
ticularly pronounced among postmenopausal
women and may be related to postmenopausal
hormonal shifts, where reduced estrogen lev-
els could modulate tumor growth and recur-
rence risk. Additionally, the higher adipose tis-
sue levels in taller women, often associated
with increased estrogen, may influence BC
prognosis, consistent with prior findings that
greater height offers a protective effect against
BC development [22, 23].

In the molecular classification of BC our analy-
sis of 358 patients reveals how BMI and hor-
mone receptor status intersect with BC progno-
sis [24]. Notably, height was negatively corre-
lated with recurrence rate in pure Her-2 posi-
tive and TNBC subtypes, possibly due to these
tumors’ heightened sensitivity to hormonal
fluctuations. In postmenopausal women, lower
estrogen levels may affect tumor behavior
across different height categories. Conversely,
recurrence rates in Luminal A and Luminal
B (Her-2 negative) subtypes were positively
correlated with height, suggesting that distinct
biological factors related to height may influ-
ence tumor growth and recurrence in these
subtypes.

Previous research has consistently shown that
height, BMI, lifestyle factors, and dietary habits
contribute to BC risk. These findings under-
score the importance of considering BMI and
hormone receptor status in BC prognosis,
especially in the development of personalized
treatment strategies [25].
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BMI, as a notable prognostic factor, shows a
positive correlation with the recurrence rate of
premenopausal BC, particularly in receptor-
positive subtypes. This association may arise
from hormonal variations in individuals with
elevated BMI, as adipose tissue serves as
a significant source of estrogen production.
Among premenopausal patients with Luminal
A, Luminal B, and TNBC subtypes, an increased
BMI is linked to a higher recurrence risk and
worse prognosis. In contrast, for the pure
Her-2 positive subtype, a negative correlation
between BMI and recurrence rate is observed,
suggesting that BMI may influence tumor biol-
ogy differently in this subtype. Consistent with
relevant research, BMI similarly affects the
recurrence risk profile in Her-2 positive BC
cases [26].

These findings have important implications for
tailoring BC treatment strategies. For instance,
postmenopausal patients with greater height
may benefit from more frequent surveillance
and potentially more intensive therapeutic regi-
mens to reduce recurrence risk and improve
outcomes [27]. In premenopausal individuals
with elevated BMI, treatment adjustments to
address their higher recurrence risk may be
warranted to enhance survival and quality of
life [28].

Further investigation into the biological mecha-
nisms linking height, BMI, and BC prognosis is
essential. Future research should also examine
how these factors interact with other clinical
and molecular tumor features to support more
precise prognostic assessments and thera-
py guidance. Insights into these relationships
could lead to novel therapeutic targets, such as
hormones or metabolic pathways, which could
be exploited to enhance treatment efficacy in
specific patient groups. Most current research
focuses on the effects of height and BMI on BC
incidence, with limited exploration of these fac-
tors within different hormone receptor contexts
[29]. While some studies have addressed vari-
ous BC subtypes, they have primarily empha-
sized incidence rates over recurrence risk [30].

Our study distinguished itself by using a more
nuanced approach, analyzing the interaction
between height, BMI, and hormone receptor
diversity in shaping recurrence risk among BC
patients. Our goal was to clarify the complex
interactions between these variables and the
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potential for cancer relapse, thus enhancing
the precision of clinical interventions and pre-
ventive strategies. Through this comprehensive
analysis, we aimed to uncover novel biological
insights and to tailor treatment strategies more
precisely to the unique needs of BC patients.

In summary, building upon prior research, our
study provides a more detailed analysis of prog-
nostic patterns among BC patients, specifically
exploring correlations between height, BMI,
and biomarker-defined subtypes of tumor [31].
Our findings highlight significant prognostic dis-
parities associated with height and BMI, par-
ticularly between premenopausal and post-
menopausal BC cohorts. This study sets itself
apart by employing advanced statistical tech-
niques to investigate the links between anthro-
pometric measurements and BC prognosis,
thereby enhancing the rigor and precision of
our analysis.

However, we recognize certain limitations. The
reliance on self-reported anthropometric data
may have introduced bias, and the study’s rela-
tively small sample size and limited racial/eth-
nic diversity are acknowledged constraints. De-
spite these challenges, our research offers val-
uable insight for clinical applications, empha-
sizing the potential of using anthropometric
indicators-particularly emenopausal history.
Our findings support the importance of preven-
tive strategies, such as weight management, to
reduce BC recurrence risk.

Looking forward, future studies should address
these limitations by incorporating objective
anthropometric measurements and expand-
ing to include more diverse racial and ethnic
groups. Additionally, examining additional bio-
markers and clinical factors associated with
BC prognosis will be essential to develop more
personalized approaches to treatment and
management.

In conclusion, the relationship between height,
BMI, and BC recurrence rate varies with meno-
pausal status and BC subtype. This association
generally follows a linear trend, exerting a more
significant effect on hormone receptor-positive
subtypes in both premenopausal and post-
menopausal patients. Height shows a negative
linear correlation with recurrence rates in hor-
mone receptor-negative BC, while BMI demon-
strates a positive correlation with recurrence
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rates in both premenopausal and postmeno-
pausal receptor-positive BC. Further research
is needed to clarify the mechanisms by which
BMI influences BC recurrence rates in these
groups. Moreover, height and BMI values may
serve as preliminary prognostic indicators for
premenopausal patients with pure human epi-
dermal growth factor receptor 2 (Her-2) positive
subtype BC.
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Table S1. Premenopausal patients recurrence risks (RRs)* with (95% confidence intervals, Cls) of breast cancer (BC) for height by estrogen
receptor (ER) and progesterone receptor (PR) status

P-value, test for

Breast cancer Number P-value, between-studies
<1.55 1.55<<1.60 1.60<<1.65 1.65<<1.70 test for .
subtype of cases heterogeneity,
trend )
highest category
Overall 175 1.0417 (0.9927-1.1323) 1.0000 1.0645 (1.0005-1.1285) 1.0588 (0.9827-1.1937) 0.0714 0.361
ER+ 142 1.0003 (0.7890-1.9990) 1.0000 1.0329 (1.0158-1.0955) 1.0769 (0.9661-1.2647) 0.0742 0.178
ER- 33 1.0310 (1.1180-1.7770) 1.0000 1.1818 (1.0429-1.4963) 0.7500 (0.421-0.9630) 0.0286 0.735
PR+ 132 0.0913 (0.7720-0.9890) 1.0000 1.0408 (1.0229-1.0995) 1.1000 (0.8319-1.3681) 0.0708 0.224
PR- 43 1.3333 (1.0850-1.6510) 1.0000 1.1538 (1.0534-1.4081) 0.8180 (0.555-0.9750) 0.0317 0.643
Table S2. Postmenopausa patients RRs* with (95% confidence intervals, Cls) of BC for height by ER and PR status
P-value, test for
Breast cancer Number P-value, between-studies
<1.55 1.55< <1.60 1.60<<1.65 1.65<<1.70 1.70<<1.75 test for .
subtype of cases heterogeneity,
trend )
highest category
Overall 183 1.2564 (1.2156-1.4510) 1.0000 1.0370 (1.0210-1.0901) 1.1000 (0.9319-1.3681) 0.7500 (0.4210-0.9630) 0.0040 0.237
ER+ 107 1.2222 (1.1409-1.5514) 1.0000 1.0263 (0.9977-1.0812) 0.8000 (0.5180-0.9720) 0.0000 0.0167 0.584
ER- 76 1.2857 (1.0620-1.5094) 1.0000 1.0625 (0.9800-1.2075) 1.3750 (1.0990-1.7100) 0.7500 (0.4210-0.9630) 0.0023 0.750
PR+ 74 1.2500 (1.1735-1.5765) 1.0000 1.0385 (0.9940-1.1214) 0.7140 (0.3590-0.9570) 0.0000 0.0039 0.982
PR- 109 1.2539 (1.0746-1.4439) 1.0000 1.0357 (0.9950-1.1122) 1.1429 (0.8000-1.6286) 0.7500 (0.4210-0.9630) 0.0039 0.358

Table S3. Premenopausal patients RRs* with (95% confidence intervals, Cls) of BC for height by different BC subtypes

P-value, test for

Number P-value, between-studies
Breast cancer subtype <1.55 1.55<<1.60 1.60< <1.65 1.65<<1.70 test for .

of cases heterogeneity,

trend )
highest category

Luminal A 44 0.7780 (0.4730-0.9680) 1.0000 1.0476 (0.9898-1.1531) 1.3330 (1.0850-1.6510) 0.0531 0.804
Her-2+ 23 1.4290 (1.1180-1.7770) 1.0000 1.2857 (0.9443-1.9128)  0.7500 (0.4210-0.9630) 0.0423 0.495
LuminalB (HER-2+) 31 0.7780 (0.4730-0.9680) 1.0000 0.8670 (0.6610-0.9820)  0.6670 (0.2840-0.9470) 0.0532 0.722
LuminalB (HER-2-) 45 0.8570 (0.640-0.9810) 1.0000 1.0833 (0.9582-1.2917)  0.7500 (0.4210-0.9630) 0.0535 0.883
Triple-Negative Breast Cancer 8
In Situ Carcinoma 17 0.0000 1.0000 0.8180 (0.5550-0.9750)  0.6670 (0.2840-0.9470) 0.0125 0.918
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Table S4. Postmenopausa patients RRs* with (95% confidence intervals, Cls) of BC for height by different BC subtypes

P-value, test for

P-value, )
Breast cancer subtype Number <1.55 1.55< <1.60 1.60< <1.65 1.65< <1.70 1.70< <1.75 testfor PCetween-studies
of cases trend heterogeneity,

highest category
Luminal A 25 0.7500 (0.4210-0.9630) 1.0000 1.1111 (0.9083-1.4251)  0.7140 (0.3590-0.9570) 0.0000 0.0768 0.237
Her-2+ 35 1.2308 (1.1647-1.5276) 1.0000 1.0909 (0.9474-1.3253)  0.6670 (0.2840-0.9470) 0.7140 (0.3590-0.9570) 0.0255 0.253
LuminalB (HER-2+) 32 0.5000 (0.1840-0.8160) 1.0000 0.8570 (0.6400-0.9810)  0.7140 (0.3590-0.9570) 0.0000 0.0040 0.627
LuminalB (HER-2-) 33 1.2500 (1.0022-1.7478) 1.0000 0.9050 (0.7510-0.9880) 0.0000 0.0000 0.0178 0.803
Triple-Negative Breast Cancer 28 1.3333 (0.8624-1.8042) 1.0000 1.1429 (0.6571-1.6286)  0.5000 (0.1470-0.8530) 0.6000 (0.1940-0.9320) 0.0441 0.652
In Situ Carcinoma 9

Table S5. Premenopausal patients RRs* with (95% confidence intervals, Cls) of breast cancer for BMI by ER and PR status

P-value, test for

Breast Number P-value, between-studies
cancer <21 21<<23 23<<25 25< <27 27< <30 30< test for .
of cases heterogeneity,
subtype trend .
highest category
Overall 175 1.0000 1.0909 (1.0002-1.1816) 1.0909 (1.0002-1.1816) 1.1481 (1.1466-1.2978) 1.1538(1.0534-1.4081) 0.7140 (0.3590-0.9570) 0.0990 0.805
ER+ 142 1.0000 1.0294 (0.9969-1.0913) 1.1081 (1.1080-1.2163) 1.0526 (0.9869-1.1710) 1.2000 (1.0425-1.5575) 0.6670 (0.2840-0.9470) 0.0061 0.241
ER- 33 1.0000 1.3000 (1.1904-1.7096) 0.8180 (0.5550-0.9750) 1.3750 (1.1935-1.9315) 0.7140 (0.3590-0.9570) 0.0000 0.0221 0.221
PR+ 132 1.0000 1.0303 (0.9967-1.0942) 1.1081 (1.1080-1.2163) 1.0625 (0.9800-1.2075) 1.1111 (0.9083-1.4251) 0.0000 0.0138 0.721
PR- 43 1.0000 1.2727 (1.1823-1.6358) 0.8180 (0.5550-0.9750) 1.2727 (1.1823-1.6358) 1.3750 (1.0990-1.7100) 0.7500 (0.2840-0.9470) 0.0662 0.569

Table S6. Postmenopausa patients RRs* with (95% confidence intervals, Cls) of breast cancer for BMI by ER and PR status

P-value, test for

Breast  \umber Pualue,  ctween-studies
cancer <21 21<<23 23<<25 25<<27 27<<30 30< test for .
of cases heterogeneity,
subtype trend )
highest category
Overall 183 1.0000 1.2157 (1.0963-1.3350) 1.1131(1.0232-1.2032) 1.2059 (1.0578-1.3540) 1.0714 (0.9719-1.2423) 1.6000 (1.1940-1.9320) 0.0772 0.158
ER+ 107 1.0000 1.0667 (1.0349-1.1652)  1.0385 (0.994-1.1214) 1.1667 (1.1283-1.3718)  1.2500 (0.9905-1.5095) 0.8460 (0.6150-0.9790) 0.0703 0.229
ER- 76 1.0000 1.4286 (1.1835-1.6736) 1.1852(1.0215-1.3488) 1.2500 (1.2405-1.5095) 1.3333 (1.0850-1.6510) 0.0000 0.0881 0.379
PR+ 74 1.0000 1.1667 (1.1283-1.3718  0.9050 (0.7510-0.9880) 1.1765 (1.1344-1.3950)  0.8180 (0.5550-0.9750) 0.0000 0.0978 0.152
PR- 109 1.0000 1.2424 (1.0826-1.4022) 1.1667 (1.0836-1.3554) 1.2353 (1.2274-1.4784) 1.1429 (0.8000-1.6286) 0.6670 (0.2840-0.9470) 0.0620 0.422
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Table S7. Premenopausal patients RRs* with (95% confidence intervals, Cls) of BC for BMI by different BC subtypes

P-value, test for

Number Prvalue, between-studies
Breast cancer subtype <21 21<<23 23<<25 25<<27 27<<30 test for .
of cases trend heterogeneity,
highest category
Luminal A 44 1.0000 0.8670 (0.6610-0.9820) 1.2000 (1.1484-1.4516)  0.7500 (0.4210-0.9630) 0.7140 (0.3590-0.9570) 0.0591 0.511
Her-2+ 23 1.0000 1.4286 (1.1702-2.5442) 0.7500 (0.4210-0.9630)  1.3333 (0.8005-2.5328) 1.2630 (1.0970-1.4760) 0.0724 0.487
LuminalB (HER-2+) 31 1.0000 0.8000 (0.5180-0.9720) 0.8000 (0.5180-0.9720) 0.7140 (0.3590-0.9570) 1.4290 (1.1180-1.7770) 0.0115 0.317
LuminalB (HER-2-) 45 1.0000 1.0667 (0.9756-1.2236) 1.2730 (1.0670-1.5560)  1.2730 (1.0670-1.5560) 1.3750 (1.0990-1.7100) 0.0188 0.423
Triple-Negative Breast Cancer 8 1.0000
In Situ Carcinoma 17 1.0000 0.7140 (0.3590-0.9570) 0.8180 (0.5550-0.9750)  0.7500 (0.4210-0.9630) 0.0000 0.0620 0.199
Table S8. Postmenopausa patients RRs* with (95% confidence intervals, Cls) of BC for BMI by different BC subtypes
P-value, test for
Number Palue, . ween-studies
Breast cancer subtype <21 21<<23 23<<25 25< <27 27<<30 30<  testfor )
of cases trend heterogeneity,
highest category
Luminal A 25 1.0000 0.7140 (0.3590-0.9570) 0.8000 (0.5180-0.9720) 1.1667 (0.6484-1.8514) 0.7140 (0.3590-0.9570) 0.0000 0.0690 0.527
Her-2+ 35 1.0000 1.5455(1.1395-1.9514) 1.1667 (1.1283-1.3718) 1.3333 (1.1957-1.8042) 0.0000 0.0000 0.0968 0.275
LuminalB (HER-2+) 32 1.0000 1.0909 (0.8565-1.3253) 0.8330 (0.5870-0.9770) 1.3750 (1.0990-1.7100) 0.6670 (0.2840-0.9470) 0.0000 0.0714 0.445
LuminalB (HER-2-) 33 1.0000 1.0909 (0.8565-1.3253) 1.1429 (0.8000-1.6286) 1.3750 (1.0990-1.7100) 0.7500 (0.4210-0.9630) 0.0000 0.0653 0.490
Triple-Negative Breast Cancer 28 1.0000 1.1667 (0.6486-1.8514) 1.2500 (0.7522-1.7478) 1.3750 (1.0990-1.710) 1.4290 (1.1180-1.7770) 0.0000 0.0545 0.715
In Situ Carcinoma 9




