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Abstract

Menopausal symptoms have been suggested to be an indicator of better prognosis among patients treated for breast
cancer, because women who experience these symptoms usually have a lower level of estrogen. We tested this
hypothesis in a population-based, prospective cohort study involving 4,842 women with stage 0 to III primary breast
cancer who were enrolled in the Shanghai Breast Cancer Survival Study between March 2002 and April 2006, were
aged 20 to 75 years, and were recruited 6 months post-diagnosis. They were followed-up by in-person surveys and
record linkages with the vital statistics registry. Cox regression analysis was used to evaluate the association of
menopausal symptoms at baseline with breast cancer recurrence. Approximately 56% of patients experienced at
least one menopausal symptom, including hot flashes, night sweats, and/or vaginal dryness at baseline. During a
median follow-up period of 5.3 years, 720 women had a recurrence. Experiencing hot flashes or having ≥2
menopausal symptoms was associated with lower risk of recurrence among premenopausal women (hazard ratio
[HR]=0.77, 95% confidence interval [CI]: 0.62-0.96 for hot flashes; 0.73, 0.56-0.96 for ≥2 menopausal symptoms).
Lower recurrence risk in relation to hot flashes was also observed among women who were not overweight/obese
(HR=0.78, 95% CI: 0.64-0.99), those with relatively low waist-to-hip ratio (WHR) (HR=0.77, 95% CI: 0.61-0.97), and
those who used tamoxifen (HR=0.75, 95% CI: 0.58-0.98). Consistently experiencing multiple menopausal symptoms
was associated with lower recurrence risk among women with low WHR or who used tamoxifen. This large,
population-based cohort study of women with breast cancer confirms that experiencing menopausal symptoms is an
indicator of favorable breast cancer prognosis.
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Introduction

Breast cancer is the most common malignancy among
women worldwide. Approximately 14% of all female cancer
deaths are caused by breast cancer, and it is the second
leading cause of cancer-related deaths among women [1]. The
estimated age-adjusted incidence rate was 123.8 per 100,000
women per year, and the death rate was 22.6 per 100,000
women per year in 2006-2010 based on data from 18 SEER
registries in the USA [2]. In China, the incidence of breast
cancer was 21.21 per 100,000 and the mortality rate was 5.13
per 100,000 based on data from 104 cancer registries covering
85 million people in 2009 [3].

Women with breast cancer, particularly those who are
younger, commonly experience menopausal symptoms after
initial cancer treatment [4–6], including vasomotor (hot flashes
and night sweats), atrophic (vaginal dryness), psychological
(mood swings), cognitive (fatigue, sleep problems), and
somatic (body pain) symptoms due to sudden estrogen
withdrawal with the use of chemotherapy and anti-estrogenic
treatments, such as tamoxifen [6,7]. In Western countries, most
women experience hot flashes with natural menopause [8,9],
and as many as 65%-78% of breast cancer patients experience
menopausal symptoms after diagnosis and treatment [5,10,11].
Among women living in southeast Asia, it was reported that
only about 10%-20% of women report experiencing hot flashes
or having psychological complaints during natural transitions to
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menopause [12]. It has been suggested that this difference
may be a result of higher soy food or soy isoflavone
consumption among Asian women [13,14]. On the other hand,
Asian-American women who experienced natural menopause
have reported a high prevalence of vasomotor symptoms (up to
47% for hot flashes and 32% for sweating) [14]. In a recent
study, we found a high prevalence of menopausal symptoms
(56%-63%), primarily hot flashes and night sweats, among
women in China treated for breast cancer, particularly among
those who consumed high amounts of soy food [4,15].

Menopausal symptoms have serious effects on women’s
quality of life, and medical intervention may be required to
alleviate them [9]. This is particularly true for breast cancer
patients because of the sudden and severe occurrence of such
symptoms at the onset of cancer treatment, especially during
chemotherapy and tamoxifen therapy [16–18]. It is generally
accepted that estrogen plays a major role in breast cancer
development and progression [19,20], suggesting that breast
cancer patients with menopausal symptoms could have a
better prognosis than those without menopausal symptoms [21]
because of estrogen deprivation [22,23]. Mortimer et al.
examined the association between the prevalence of
menopausal symptoms with disease outcomes among women
treated for breast cancer in the Women’s Healthy Eating and
Living (WHEL) study in the US and found that women with hot
flashes at baseline were less likely to develop disease
progression, independent of age, tumor stage, and hormone
receptor status, than those without symptoms [21]. To date, no
study has investigated the potential role of menopausal
symptoms as an indicator of breast cancer prognosis in Asian
populations. In the present study, we examined the association
of menopausal symptoms experienced by breast cancer
patients with disease-specific outcomes such as recurrence in
the Shanghai Breast Cancer Survival Study (SBCSS).

Methods

Ethics statement
The SBCSS was approved by the institutional review boards

of Vanderbilt University and the Shanghai Municipal Center for
Disease Control and Prevention. Before interviews were
conducted, written informed consent was obtained from all
patients.

Study population
The SBCSS is a large, longitudinal, population-based study

that recruited women aged 20-75 years who were diagnosed
with primary breast cancer between March 2002 and April
2006. Breast cancer patients were identified from the
population-based Shanghai Cancer Registry and recruited into
the study approximately six months after cancer diagnosis. The
inclusion criteria were: 1) diagnosis of primary breast cancer, 2)
being a local resident and having a permanent household
registration in Shanghai, China, and 3) alive at study
recruitment. Initially, 6,299 patients were identified, of which
5,042 completed the baseline survey. Reasons for non-
participation included: refusal (n=757), absence during study
enrollment (n=258), unable to contact (n=83), and other

miscellaneous reasons, such as health or communication
problems (n=159). We excluded patients with distant
metastases (TNM stage IV: n=28), because their treatment,
clinical condition, and disease outcomes could affect their
assessment of menopausal symptoms. Patients taking
hormone replacement therapy (n=175) were excluded as well,
since this therapy may affect the occurrence of menopausal
symptoms. A total of 4,842 breast cancer patients remained for
analysis.

Data collection
In-person interviews were conducted by trained interviewers

at 6 months after breast cancer diagnosis by using structured
questionnaires to collect information on demographic
characteristics, reproductive and medical history, lifestyle, diet,
use of complementary and alternative medicine, and quality of
life. Clinical information such as cancer stage at diagnosis,
tumor estrogen receptor (ER) and progesterone receptor (PR)
status, and primary treatments, including surgery, radiation
therapy, chemotherapy, immune therapy, and tamoxifen use,
were also collected. The medical record of each patient was
reviewed to verify clinical and treatment information.
Anthropometric measurements such as height, weight, and
waist and hip circumferences were taken according to a
standard protocol. Body-mass index (BMI) and waist-to-hip
ratio (WHR) were calculated based on these measurements.
History of chronic disease before breast cancer diagnosis was
collected and coded according to the International
Classification of Diseases Ninth Revision, Clinical Modification
(ICD-9-CM) [24]; and a Charlson co-morbidity score was
derived [25]. We used a validated food frequency questionnaire
[26] to measure daily intakes of soy-containing foods.
Estimates of soy isoflavone intake were calculated by summing
the amount consumed of each soy-containing food and the
isoflavone content of each food item according to values from
the Chinese Food Composition Tables 2002 [27]. Menopausal
status, defined as the cessation of menstruation for 12 months
or longer, excluding lapses due to pregnancy or breastfeeding,
was also determined at baseline. Menopausal symptoms were
assessed at baseline, as reported previously [4]. Briefly,
patients were queried about menopausal symptoms they had
experienced according to standard criteria. If a patient had one
or more of three typical symptoms, including hot flashes, night
sweats, and vaginal dryness, since diagnosis and during
treatment, she was then considered to be positive for
menopausal symptom status. Participants were followed
through in-person surveys conducted at 18, 36, and 60 months
after cancer diagnosis (5.3 median years). Survival status was
determined by periodic linkage with the Shanghai Vital
Statistics Registry.

Statistical Analysis
The demographic, clinical, and lifestyle characteristics of

breast cancer patients with or without any of the three major
menopausal symptoms were compared using the Cochran-
Mantel-Haenszel test for categorical variables and analysis of
variance for continuous variables. Breast cancer recurrence
was the main outcome of this study. Recurrence included local/
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regional recurrence, distant recurrence/metastasis, or
development of new primary breast cancer [28]. Disease-free
survival time was defined as the time from breast cancer
diagnosis to occurrence of a study event, censoring at the date
of last in-person contact or August 4, 2011.

We used Cox proportional hazards models to evaluate
associations of menopausal symptoms (with the presence or
absence of any symptoms, each individual symptom, or the
number of symptoms: 0, 1, or ≥2) with the risk of breast cancer
recurrence by estimating hazard ratios (HRs) and 95%
confidence intervals (CIs) using age as the time scale. Entry
time was defined as age at diagnosis, and exit time was
defined as age at recurrence or censoring at non-breast cancer
death or last survey. Models were adjusted for demographic,
lifestyle, and clinical prognostic factors, which included age at
diagnosis (continuous); educational level (categories); number
of pregnancies (0-1, 2 and ≥3); marital status (currently
married/not married); history of chronic disease expressed as
Charlson co-morbidity index (0/≥1); self-reported quality of life
(poor, average, or good); received radiotherapy,
chemotherapy, tamoxifen (where appropriate) or
immunotherapy (yes/no); TNM stage (0-I, II, III, or missing);
and tumor hormone receptor status (ER+/- and/or PR+/-). We
examined associations of menopausal symptoms and risk of
recurrence in relation to menopausal status (pre- vs.
postmenopausal). Further, we examined joint associations for
menopausal symptoms and tamoxifen use (yes vs. no), soy
isoflavone intake (low: <36.8 vs. high: ≥36.8 mg/day, median
intake), and overweight/obesity status (BMI <25.0 vs. ≥25.0
kg/m2 or WHR <0.832 vs. ≥0.832, median value) with breast
cancer recurrence. Women who reported no menopausal
symptoms or who had high BMI, high WHR, no use of
tamoxifen, or low isoflavone intake were used as the reference
group in these analyses. Multiplicative interactions between
menopausal symptoms and these exposures were examined
using the log likelihood ratio test, which compared the model
including only the main effects with the model that included
both the main effects and the interactive terms. The statistical
significance level was set at P < 0.05 and all tests were two-
sided. SAS software, version 9.2 (SAS Institute, Cary, NC) was
used to perform the statistical tests.

Results

During a median follow-up time of 5.3 years, 676 total deaths
and 720 recurrences were reported. About 56% of all patients
reported one or more menopausal symptom at baseline.
Prevalence for hot flashes was 44.2%, for night sweats was
35.4%, and for vaginal dryness was 8.8%. Among patients with
TNM 0-I breast cancer: 808 had hot flashes, 611 had night
sweats, and 165 had vaginal dryness; among patients with
TNM II breast cancer: 1058 had hot flashes, 870 had night
sweats, and 205 had vaginal dryness; and among patients with
TNM III breast cancer: 188 had hot flashes, 153 had night
sweats, and 36 had vaginal dryness. Demographic, clinical,
and lifestyle characteristics in relation to the presence or
absence of any of the three major menopausal symptoms are
presented in Table 1. The mean (SD) age of women at breast

cancer diagnosis was 53.3 (10.1) years; 241 (5.0%) women
were less than 40 years old, 1980 (40.9%) aged 40-50 years,
1383 (28.6%) aged 50-60 years, and 1238 (25.5%) aged more
than 60 years. Patients who were younger at diagnosis, had a
middle and high school education, had fewer pregnancies,
were married, were premenopausal, were lean according to
BMI and WHR, had no history of chronic disease, had higher
daily soy-isoflavone intake, had poor quality of life, received
chemotherapy and/or immunotherapy, used tamoxifen, or had
positive ER/PR status were more likely to experience
menopausal symptoms (P <0.05 for all). Menopausal
symptoms did not appear to vary by level of regular exercise,
vitamin supplement use, drinking tea or alcohol, cigarette
smoking, surgical treatment or radiotherapy, disease stage
(TNM stage), or family history of breast cancer.

Associations of breast cancer recurrence with menopausal
symptoms according to menopausal status are presented in
Table 2. Premenopausal women who experienced hot flashes
had a significantly lower risk of recurrence than those who did
not have the symptom (HR=0.77, 95% CI: 0.62-0.96). Similarly,
lower risk of recurrence was observed as the number of
menopausal symptoms experienced increased among
premenopausal women (HR= 0.73, 95% CI: 0.56-0.96 for
experiencing ≥2 symptoms vs. for women without symptoms).
No significant associations were found among postmenopausal
women. Tests for multiplicative interaction between
menopausal symptoms and menopausal status with recurrence
risk, however, were not significant (P interactions >0.05 for all).
Kaplan-Meier Curves describing the association of hot flashes
and number of menopausal symptoms with recurrence is
shown in Figures 1 and 2.

The joint effects of menopausal symptoms, BMI, and WHR
on breast cancer recurrence are presented in Tables 3 and 4.
We found that experiencing hot flashes was associated with a
lower risk of recurrence among women with low BMI (HR=
0.78, 95% CI: 0.64-0.99) or low WHR (HR= 0.77, 95% CI:
0.61-0.97) compared with those without hot flashes and with
high BMI (≥25.0) or with high WHR (≥0.832). However, test for
multiplicative interaction was only significant for WHR (P-
interaction=0.05), but not for BMI (P-interaction=0.24).
Similarly, experiencing ≥2 menopausal symptoms was
associated with a lower risk of recurrence among women with
low BMI (HR= 0.81, 95% CI: 0.62-1.05) or low WHR (HR=
0.71, 95% CI: 0.53-0.95), but not among women with high body
or abdominal fatness and without menopausal symptoms.
Interaction tests between the number of menopausal
symptoms and BMI or WHR were not statistically significant (P-
interaction=0.51 and 0.13, respectively).

We also examined joint associations between menopausal
symptoms and tamoxifen use or soy-isoflavone intake and
breast cancer recurrence (Tables 5 and 6). Tamoxifen users
with hot flashes had a significantly lower risk of recurrence
(HR= 0.75, 95% CI: 0.58-0.98) than those who did not use
tamoxifen and reported no hot flashes. However, the
interaction test across these subgroups was not significant (P-
interaction=0.30). Similarly, patients who experienced ≥2
menopausal symptoms and used tamoxifen had a lower risk of
recurrence (HR=0.71, 95% CI: 0.52-0.96) than those with no
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Table 1. Characteristics of breast cancer patients with and without menopausal symptoms at 6 months post-diagnosis, the
Shanghai Breast Cancer Survival Study (SBCSS), n=4,842.

 No Menopausal SymptomsN=2,133 (44.1%) Any Menopausal Symptoma N=2,709 (55.9%) Pb

Demographic characteristics    
Age at diagnosis (y), mean ± SD 55.6 ± 11.4 51.5 ± 8.5 <0.01
Education,c%    
Primary school or no formal education 16.9 8.0  
Middle school 31.1 38.1  
High school 34.9 39.9  
College or above 17.1 14.0 <0.01
No. of Pregnancies, %    
0-1 22.4 25.4  
2 28.8 36.6  
≥3 48.8 38.0 <0.01
Marital status, %    
Married 83.8 90.6  
Other 16.2 9.4 <0.01
Menopausal status, %    
Premenopausal 38.9 60.0  
Postmenopausal 61.1 40.0 <0.01

Lifestyle factors    
Body-Mass Index (kg/m2), mean ± SD 24.3 ± 3.5 23.9 ± 3.4 <0.01
Waist-Hip Ratio, mean ± SD 0.836 ± 0.056 0.833 ± 0.053 0.02
Exercised regularly, % 64.5 64.8 0.82
Ever used vitamin supplements, % 27.7 29.8 0.11
Ever drank tea regularly, % 22.9 24.1 0.32
Ever smoked cigarettes regularly, % 2.7 2.7 0.90
Ever drank alcohol regularly, % 2.5 3.5 0.06
Isoflavone intake (mg/day), mean ± SD 44.7 ± 36.5 46.9 ± 38.9 0.04
Self-reported quality of life, %    
Poor 7.4 8.8  
Average 72.3 73.9  
Good 20.2 17.3 <0.01

Clinical characteristics    
Treatment, %    
Surgical treatment (mastectomy) 93.5 94.6 0.44
Radiotherapy 30.9 33.2 0.10
Chemotherapy 88.0 93.6 <0.01
Immunotherapy 12.4 16.4 <0.01
Tamoxifen use 45.8 57.2 <0.01
Disease stage (TNM), %    
0-I 35.9 36.9  
II 49.4 49.8  
III 10.2 8.7  
Unknown 4.5 4.6 0.73
Tumor hormone receptor status, %    
ER positive 60.8 66.0 <0.01
PR positive 54.6 60.8 <0.01
History of chronic disease, %d 22.5 17.9 <0.01
Family history of breast cancer, % 5.7 5.4 0.66

a. Any menopausal symptom includes hot flashes, night sweats and/or vaginal dryness

b. P values from ANOVA procedure for continuous variables and Cochran-Mantel-Haenszel statistics for categorical variables

c. Typically, primary school: grade 1 to 5; middle school: grade 6 to 8; high school: grade 9-12. Before 1980, the middle school and high school could only take 2 years each.

d. History of chronic disease: participants with a Charlson comorbidity index ≥1;

Abbreviations: ER, estrogen receptor; PR, progesterone receptor

doi: 10.1371/journal.pone.0075926.t001
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tamoxifen use and no menopausal symptoms. Associations
between menopausal symptoms and breast cancer recurrence
did not differ by soy-isoflavone intake.

Discussion

In this large population-based cohort study of 4,842 breast
cancer patients aged 20-75 years, experiencing menopausal
symptoms, especially hot flashes, as well as experiencing
multiple symptoms during the first 6 months post-diagnosis,
were associated with a lower risk of recurrence. These
associations were predominantly seen among premenopausal
women, women with low BMI or WHR, and those who used
tamoxifen. To our knowledge, this study is the first large-scale,
prospective investigation to provide evidence for an inverse
association between menopausal symptoms, particularly hot
flashes, shortly after breast cancer diagnosis and during the
initial cancer treatment period, and breast cancer recurrence in
Chinese women. Vaginal dryness and night sweats were less
common among our study participants and were not associated
with recurrence risk in our population, as has been previously
reported for women in North America [23].

Although the biological mechanisms underlying vasomotor
symptoms such as hot flashes and night sweats are not very
clear, it has been reported that these symptoms may be related
to the acute drop in estrogen levels during natural and

medically induced menopause [22,29]. Women of reproductive
age or premenopausal women usually do not experience these
symptoms [9]. However, premenopausal women with breast
cancer experience frequent and severe vasomotor symptoms
as a result of chemotherapy and tamoxifen therapy [5,16,23].
Thus, having vasomotor symptoms following treatment for
breast cancer may indicate estrogen deprivation or decreased
levels of circulating estrogen, suggesting treatment efficacy
[21,30]. This hypothesis is supported by our current findings
that premenopausal women who experienced hot flashes
following cancer treatment had a lower risk of breast cancer
recurrence.

Tamoxifen is one of the most widely used drugs for breast
cancer patients [31,32] and effectively reduces death and
recurrence from breast cancer. Tamoxifen and its metabolites,
particularly 4-hydroxy-tamoxifen (4-HO tamoxifen) and 4-
hydroxy-N-desmethyl tamoxifen (endoxifen), have potent
anticancer effects, because of their anti-estrogenic properties
[31]. In the WHEL study, among 864 tamoxifen-using patients
(aged 18-70 years) with Stage I-IIIa breast cancer, those who
experienced hot flashes during the first 2-48 months after
cancer treatment were less likely to develop recurrent breast
cancer after 7.3 years than those who did not experience this
symptom (12.9% vs. 21%, P=0.01) [21]. The authors conclude
that hot flashes are a strong predictor of breast cancer-specific
outcomes [21]. Consistent with the WHEL finding, we found

Table 2. Postdiagnosis menopausal symptoms in association with breast cancer recurrence by menopausal status, SBCSS
(n=4,842).

 Menopausal status   

Experience with menopausal symptoms Premenopausal, n=2,455 Postmenopausal, n=2,387   
 Events HRa (95% CI) HRb (95% CI) Events HRa (95% CI) HRb (95% CI) P intera P interb

Any menopausal symptomc         
No 126 1.00 (reference) 1.00 (reference) 218 1.00 (reference) 1.00 (reference)   
Yes 209 0.82 (0.65-1.03) 0.83 (0.66-1.04) 167 1.01 (0.82-1.25) 1.03 (0.83-1.27) 0.19 0.19

Hot flashes         
No 168 1.00 (reference) 1.00 (reference) 266 1.00 (reference) 1.00 (reference)   
Yes 167 0.77 (0.62-0.96) 0.78 (0.63-0.98) 119 1.01 (0.80-1.27) 1.03 (0.82-1.30) 0.11 0.10

Night sweats         
No 199 1.00 (reference) 1.00 (reference) 279 1.00 (reference) 1.00 (reference)   
Yes 136 0.88 (0.70-1.10) 0.88 (0.71-1.11) 106 1.00 (0.79-1.25) 1.00 (0.79-1.26) 0.48 0.51

Vaginal dryness         
No 306 1.00 (reference) 1.00 (reference) 357 1.00 (reference) 1.00 (reference)   
Yes 29 0.89 (0.61-1.32) 0.92 (0.62-1.35) 28 1.11 (0.75-1.64) 1.11 (0.75-1.65) 0.38 0.38

No. of menopausal symptoms         
0 126 1.00 (reference) 1.00 (reference) 218 1.00 (reference) 1.00 (reference)   
1 103 0.93 (0.71-1.21) 0.93 (0.71-1.22) 94 1.04 (0.81-1.34) 1.06 (0.82-1.36)   
≥2 106 0.73 (0.56-0.96) 0.74 (0.57-0.97) 73 0.97 (0.73-1.28) 0.98 (0.74-1.30) 0.27 0.28

a. HR: Adjusted for age at diagnosis (continuous); education (categories); number of pregnancies (categories); marital status; history of chronic disease (Charlson
comorbidity score 0/≥1); self-reported quality of life (categories); received radiotherapy, chemotherapy, or immunotherapy; TNM, ER and PR status and P-interactiona across
subgroups by menopausal status
b. HR: Additionally adjusted for BMI (continuous), tamoxifen use, soy isoflavone intake (continuous) and P-interactionb across subgroups by menopausal status
c. Includes hot flashes, night sweats, and/or vaginal dryness
Note: Multivariate HRs and their corresponding 95% CIs were derived from Cox proportional hazards models, using age as the time scale in all analyses
doi: 10.1371/journal.pone.0075926.t002
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that women treated with tamoxifen had a lower risk of
recurrence only if they experienced hot flashes. It is likely that
this group of women may have experienced very low estrogen
levels and, thus, had more serious symptoms. Unfortunately,
we did not collect information on the severity of symptoms, nor
did we measure estrogen levels.

We also observed that patients with lower BMI or WHR had
a lower risk of recurrence, if they had hot flashes or reported
multiple symptoms. Higher BMI and WHR, indicators for overall
and central obesity, have been associated with high circulating

estrogen levels [33,34], which, in turn, have been implicated in
breast cancer development and progression [35,36]. Women
with low BMI or WHR, particularly those with menopausal
symptoms, are likely to have lower estrogen or insulin levels,
which could translate into lower risk for breast cancer
recurrence and better prognosis.

Soy-isoflavone is known to have anti-estrogenic properties
[37]. The association between soy food intake and menopausal
symptoms among breast cancer patients has been described in
detail in another publication, in which we found that women in

Figure 1.  Hot flashes in association with breast cancer recurrence, SBCSS.  
doi: 10.1371/journal.pone.0075926.g001
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the highest quartile of soy food intake were 159% more likely to
experience hot flash than those in the lowest quartile of soy
food intake at 36 months postdiagnosis [15]. Thus, breast
cancer patients with high soy food consumption may have a
lower level of estrogen exposure. We evaluated the interaction
between soy food intake and menopausal symptoms in relation
to breast cancer recurrence and found no evidence of
interaction.

Menopausal symptoms are known to negatively affect
women’s quality of life (QoL), including breast cancer survivors

[38–40]. Our finding that experiencing menopausal symptoms
was associated with a favorable outcome highlights the
potential risk of alleviating menopausal symptoms by
increasing estrogen level among breast cancer patients. More
research on alternative, non-estrogen related approaches for
reducing menopausal symptoms among breast cancer
survivors are warranted.

Several potential limitations should be considered in this
study. First, data on menopausal symptoms were collected
through in-person interviews by self-reports. Some Chinese

Figure 2.  Number of menopausal symptoms in association with breast cancer recurrence, SBCSS.  
doi: 10.1371/journal.pone.0075926.g002
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women may not report certain symptoms, such as vaginal
dryness, considering it too private. Thus, misreporting and
under-reporting are likely, which would have biased our results
towards null. Second, we did not collect information on the
severity, frequency, or duration of symptoms. Third, although
the results were adjusted for a wide range of covariates, the
possibility of residual confounding still exists. Fourth, the lack of
direct measurement of estrogen hormone levels prevented us
from investigating the underlying mechanisms for the
associations between menopausal symptoms and breast
cancer recurrence. Our study also has several strengths. This
is a large, population-based, prospective study specifically
designed to investigate the association of menopausal
symptoms with breast cancer recurrence among Chinese
women. The high response rates, as well as the detailed
information on socio-demographic, anthropometric, clinical, and
lifestyle characteristics, collected using a well-validated
questionnaire, minimized selection bias and allowed us to

account for confounding from multiple factors and to evaluate
potential interactions.

In summary, we found that the occurrence of menopausal
symptoms, including hot flashes, night sweats, and/or vaginal
dryness during the first 6 months post-diagnosis and post-
treatment, were associated with a lower risk of breast cancer
recurrence among Chinese women. Although experience of
menopausal symptoms is a subjective feeling from patients, the
link between low estrogen exposure and menopausal
symptoms has been well established [15]. Thus, experiencing
hot flashes or multiple menopausal symptoms may be a
clinically relevant predictor of better breast cancer outcomes,
particularly for premenopausal women, tamoxifen users, and
those with low body fatness when direct measurement of
estrogen level is not available. Further research is needed to
examine the relationship between the severity, frequency, and
duration of menopausal symptoms and breast cancer
outcomes, while accounting for other estrogen-related factors.

Table 3. Postdiagnosis menopausal symptoms in association with breast cancer recurrence by body-mass-index (BMI),
SBCSS (n=4,842).

 BMI (universal cutoff point)

Experience with menopausal symptoms Overweight/obese (≥25 kg/m2) n=1,705 Not overweight/obese (<25 kg/m2) n=3,137  
 cases HRa (95% CI) cases HRa (95% CI) P interaction
Any menopausal symptomb      
No 815 1.00 (reference) 1318 0.98 (0.78-1.22)  
Yes 890 1.05 (0.83-1.33) 1819 0.84 (0.67-1.04) 0.18

Hot flashes      
No 1035 1.00 (reference) 1669 0.95 (0.78-1.15)  
Yes 670 1.01 (0.79-1.29) 1468 0.78 (0.64-0.99) 0.24

Night sweats      
No 1127 1.00 (reference) 1999 0.88 (0.73-1.07)  
Yes 578 0.95 (0.74-1.22) 1138 0.82 (0.66-1.03) 0.90

Vaginal dryness      
No 1574 1.00 (reference) 2841 0.88 (0.75-1.03)  
Yes 131 0.97 (0.61-1.54) 296 0.86 (0.61-1.22) 0.97

No. of menopausal symptoms      
0 815 1.00 (reference) 1318 0.98 (0.78-1.22)  
1 455 1.20 (0.92-1.58) 870 0.85 (0.66-1.11)  
≥2 435 0.88 (0.65-1.20) 949 0.81 (0.62-1.05) 0.51

a. HRs are adjusted for age at diagnosis (continuous), education (categories), number of pregnancies (categories), marital status, history of chronic disease (Charlson
comorbidity score 0/≥1), perceived quality of life (categories), treatment received (radiotherapy, chemotherapy, immunotherapy, and/or tamoxifen; yes/no), TNM, and ER and
PR status
b. Included hot flashes, night sweats, and/or vaginal dryness
doi: 10.1371/journal.pone.0075926.t003
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Table 4. Postdiagnosis menopausal symptoms in association with breast cancer recurrence by waist-to-hip ratio (WHR),
SBCSS (n=4,842).

 WHR (median)

Experience with menopausal symptoms High (≥0.832) n=2,428 Low (<0.832) n=2,414  
 cases HRa (95% CI) cases HRa (95% CI) P interaction
Any menopausal symptomb      
No 1102 1.00 (reference) 1031 0.99 (0.79-1.24)  
Yes 1326 1.00 (0.82-1.24) 1383 0.83 (0.66-1.03) 0.22

Hot flashes      
No 1387 1.00 (reference) 1317 1.02 (0.83-1.24)  
Yes 1041 1.03 (0.84-1.27) 1097 0.77 (0.61-0.97) 0.05

Night sweats      
No 1572 1.00 (reference) 1554 0.92 (0.76-1.11)  
Yes 856 0.96 (0.78-1.09) 860 0.82 (0.65-1.04) 0.65

Vaginal dryness      
No 2246 1.00 (reference) 2169 0.91 (0.77-1.07)  
Yes 182 1.08 (0.74-1.57) 245 0.8 1 (0.54-1.20) 0.49

No. of menopausal symptoms      
0 1102 1.00 (reference) 1031 0.99 (0.79-1.24)  
1 651 1.05 (0.82-1.33) 674 0.93 (0.72-1.21)  
≥2 675 0.96 (0.75-1.23) 709 0.71 (0.53-0.95) 0.13

a. HRs are adjusted for age at diagnosis (continuous), education (categories), number of pregnancies (categories), marital status, history of chronic disease (Charlson
comorbidity score 0/≥1), perceived quality of life (categories), treatment received (radiotherapy, chemotherapy, immunotherapy, and/or tamoxifen; yes/no), TNM, and ER and
PR status
b. Included hot flashes, night sweats, and/or vaginal dryness
doi: 10.1371/journal.pone.0075926.t004
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Table 5. Menopausal symptoms in association with breast cancer recurrence by tamoxifen use, SBCSS (n=4,842).

 Tamoxifen

Experience with menopausal symptoms Did not use n=2,314 Useda n=2,093  
 cases HRb (95% CI) cases HRb (95% CI) P interaction
Any menopausal symptomc      
No 1154 1.00 (reference) 791 0.79 (0.60-1.04)  
Yes 1160 0.92 (0.75-1.13) 1302 0.78 (0.60-1.01) 0.82

Hot flashes      
No 1439 1.00 (reference) 1029 0.86 (0.67-1.10)  
Yes 875 0.96 (0.78-1.19) 1064 0.75 (0.58-0.98) 0.30

Night sweats      
No 1571 1.00 (reference) 1279 0.77 (0.61-0.98)  
Yes 732 0.88 (0.71-1.10) 814 0.81 (0.61-1.06) 0.59

Vaginal dryness      
No 2108 1.00 (reference) 1908 0.83 (0.67-1.02)  
Yes 206 0.96 (0.67-1.37) 185 0.70 (0.42-1.17) 0.58

No. of menopausal symptoms      
0 1154 1.00 (reference) 791 0.79 (0.60-1.14)  
1 585 0.98 (0.77-1.24) 621 0.86 (0.63-1.17)  
≥2 575 0.85 (0.66-1.10) 681 0.71 (0.52-0.96) 0.75

a. Tamoxifen use among ER+ patients only
b. HRs are adjusted for age at diagnosis (continuous), education (categories), number of pregnancies (categories), marital status, history of chronic disease (Charlson
comorbidity score 0/≥1), perceived quality of life (categories), treatment received (radiotherapy, chemotherapy, and/or immunotherapy; yes/no), TNM, and ER (where
appropriate) and PR status
c. Included hot flashes, night sweats, and/or vaginal dryness
doi: 10.1371/journal.pone.0075926.t005

Table 6. Menopausal symptoms in association with breast cancer recurrence by soy isoflavone intake, SBCSS (n=4,842).

 Soy isoflavone intake (median)

Experience with menopausal symptoms Low (<36.8 mg/d) n=2,409 High (≥36.8 mg/d) n=2,433  
 cases HRa (95% CI) cases HRa (95% CI) P interaction
Any menopausal symptomb      
No 1094 1.00 (reference) 1039 1.08 (0.87-1.34)  
Yes 1315 0.96 (0.77-1.20) 1394 0.96 (0.77-1.18) 0.59

Hot flashes      
No 1364 1.00 (reference) 1340 1.11 (0.91-1.34)  
Yes 1045 0.98 (0.78-1.22) 1093 0.91 (0.73-1.13) 0.26

Night sweats      
No 1589 1.00 (reference) 1537 1.04 (0.87-1.24)  
Yes 820 0.94 (0.75-1.18) 896 0.96 (0.78-1.20) 0.95

Vaginal dryness      
No 2205 1.00 (reference) 2210 1.00 (0.86-1.17)  
Yes 204 0.77 (0.49-1.20) 223 1.16 (0.82-1.64) 0.15

No. of menopausal symptoms      
0 1094 1.00 (reference) 1039 1.08 (0.87-1.34)  
1 650 1.04 (0.80-1.35) 675 1.03 (0.80-1.32)  
≥2 665 0.88 (0.68-1.15) 719 0.88 (0.68-1.14) 0.62

a. HRs are adjusted for age at diagnosis (continuous), education (categories), number of pregnancies (categories), marital status, history of chronic disease (Charlson
comorbidity score 0/≥1), perceived quality of life (categories), treatment received (radiotherapy, chemotherapy, and/or immunotherapy; yes/no), TNM, and ER (where
appropriate) and PR status
b. Included hot flashes, night sweats, and/or vaginal dryness
doi: 10.1371/journal.pone.0075926.t006

Menopausal Symptoms and Breast Cancer Outcomes

PLOS ONE | www.plosone.org 10 September 2013 | Volume 8 | Issue 9 | e75926



Acknowledgements

We are grateful to the research staff of the Shanghai Breast
Cancer Survival Study in Shanghai, China for implementing the
study and to all of the women who participated in the SBCSS.
We also thank Dr. Fan Jin for her contributions to the field
operations and Ms. Bethanie Rammer and Mrs. Jacqueline
Stern for editorial and technical assistance in the preparation of
the manuscript.

Author Contributions

Conceived and designed the experiments: WL XOS. Analyzed
the data: YC HC TD XOS. Wrote the manuscript: YC TD XOS.
Supervised the subject recruitment and surveys: PPB YZ.
Reviewed and approved the final version of the paper: XOS YC
TD PPB YZ HC WL.

References

1. DeSantis C, Siegel R, Bandi P, Jemal A (2011) Breast cancer statistics,
2011. CA Cancer J Clin 61: 409-418. PubMed: 21969133.

2. Howlader N, Noone AM, Krapcho M, Garshell J, Neyman N, et al.
(eds)SEER Cancer Statistics Review, 1975-2010. National Cancer
Institute. Bethesda, MD. Available: http://seer.cancer.gov/csr/
1975_2010/. based on November 2012 SEER data submission, posted
to the SEER web site. Accessed 01 April 2013

3. Chen W, Zheng R, Zhang S, Zhao P, Li G et al. (2013) The incidences
and mortalities of major cancers in China, 2009. Chin J Cancer 32:
106-112. doi:10.5732/cjc.013.10018. PubMed: 23452393.

4. Dorjgochoo T, Gu K, Kallianpur A, Zheng Y, Zheng W et al. (2009)
Menopausal symptoms among breast cancer patients 6 months after
diagnosis: a report from the Shanghai Breast Cancer Survival Study.
Menopause 16: 1205-1212. doi:10.1097/gme.0b013e3181aac32b.
PubMed: 19590459.

5. Gupta P, Sturdee DW, Palin SL, Majumder K, Fear R et al. (2006)
Menopausal symptoms in women treated for breast cancer: the
prevalence and severity of symptoms and their perceived effects on
quality of life. Climacteric 9: 49-58. doi:10.1080/13697130500487224.
PubMed: 16428125.

6. Harris PF, Remington PL, Trentham-Dietz A, Allen CI, Newcomb PA
(2002) Prevalence and treatment of menopausal symptoms among
breast cancer survivors. J Pain Symptom Manage 23: 501-509. doi:
10.1016/S0885-3924(02)00395-0. PubMed: 12067774.

7. Moore HC (2001) Managing menopause after breast cancer: balancing
risks and benefits. Cleve Clin J Med 68: 243-248. doi:10.3949/ccjm.
68.3.243. PubMed: 11263852.

8. Feldman BM, Voda A, Gronseth E (1985) The prevalence of hot flash
and associated variables among perimenopausal women. Res Nurs
Health 8: 261-268. doi:10.1002/nur.4770080308. PubMed: 3852361.

9. Nelson HD (2008) Menopause. Lancet 371: 760-770. doi:10.1016/
S0140-6736(08)60346-3. PubMed: 18313505.

10. Fenlon DR, Rogers AE (2007) The experience of hot flushes after
breast cancer. Cancer Nurs 30: E19-E26. doi:10.1097/01.NCC.
0000281731.95113.a3. PubMed: 17666970.

11. Hoda D, Perez DG, Loprinzi CL (2003) Hot flashes in breast cancer
survivors. Breast J 9: 431-438. doi:10.1046/j.1524-4741.2003.09526.x.
PubMed: 12968972.

12. Boulet MJ, Oddens BJ, Lehert P, Vemer HM, Visser A (1994)
Climacteric and menopause in seven South-east Asian countries.
Maturitas 19: 157-176. doi:10.1016/0378-5122(94)90068-X. PubMed:
7799822.

13. Shen W, Stearns V (2009) Treatment strategies for hot flushes. Expert
Opin Pharmacother 10: 1133-1144. doi:10.1517/14656560902868217.
PubMed: 19405789.

14. Sievert LL, Morrison L, Brown DE, Reza AM (2007) Vasomotor
symptoms among Japanese-American and European-American women
living in Hilo, Hawaii. Menopause 14: 261-269. doi:10.1097/01.gme.
0000233496.13088.24. PubMed: 17151510.

15. Dorjgochoo T, Gu K, Zheng Y, Kallianpur A, Chen Z et al. (2011) Soy
intake in association with menopausal symptoms during the first 6 and
36 months after breast cancer diagnosis. Breast Cancer Res Treat 130:
879-889. doi:10.1007/s10549-010-1096-4. PubMed: 20703939.

16. Glaus A, Boehme Ch, Thürlimann B, Ruhstaller T, Hsu Schmitz SF et
al. (2006) Fatigue and menopausal symptoms in women with breast
cancer undergoing hormonal cancer treatment. Ann Oncol 17: 801-806.
doi:10.1093/annonc/mdl030. PubMed: 16507565.

17. Loprinzi CL, Wolf SL, Barton DL, Laack NN (2008) Symptom
management in premenopausal patients with breast cancer. Lancet
Oncol 9: 993-1001. doi:10.1016/S1470-2045(08)70256-0. PubMed:
19071256.

18. Oleske DM, Cobleigh MA, Phillips M, Nachman KL (2004)
Determination of factors associated with hospitalization in breast

cancer survivors. Oncol Nurs Forum 31: 1081-1088. doi:
10.1188/04.ONF.1081-1088. PubMed: 15547631.

19. Russo J, Hasan Lareef M, Balogh G, Guo S, Russo IH (2003) Estrogen
and its metabolites are carcinogenic agents in human breast epithelial
cells. J Steroid Biochem Mol Biol 87: 1-25. doi:10.1016/
S0960-0760(03)00390-X. PubMed: 14630087.

20. Saha Roy S, Vadlamudi RK (2012) Role of estrogen receptor signaling
in breast cancer metastasis. Int J Breast Cancer 2012: 654698.
PubMed: 22295247

21. Mortimer JE, Flatt SW, Parker BA, Gold EB, Wasserman L et al. (2008)
Tamoxifen, hot flashes and recurrence in breast cancer. Breast Cancer
Res Treat 108: 421-426. doi:10.1007/s10549-007-9612-x. PubMed:
17541741.

22. Clemons M, Clamp A, Anderson B (2002) Management of the
menopause in cancer survivors. Cancer Treat Rev 28: 321-333. doi:
10.1016/S0305-7372(02)00089-0. PubMed: 12470982.

23. Ganz PA (2005) Breast cancer, menopause, and long-term
survivorship: critical issues for the 21st century. Am J Med 118 Suppl
12B: 136-141. doi:10.1016/j.amjmed.2005.09.047. PubMed: 16414339.

24. (1990) ICD-9-CM. International Classification of Diseases, 9th revision,
Clinical Modification. 3rd edition, volumes 1, 2 and 3. Official authorized
addendum effective. October. p. 1, 1990--HCFA. J Am Med Rec Assoc
61 suppl: 1-35.

25. Charlson ME, Pompei P, Ales KL, MacKenzie CR (1987) A new
method of classifying prognostic comorbidity in longitudinal studies:
development and validation. J Chronic Dis 40: 373-383. doi:
10.1016/0021-9681(87)90171-8. PubMed: 3558716.

26. Shu XO, Yang G, Jin F, Liu D, Kushi L et al. (2004) Validity and
reproducibility of the food frequency questionnaire used in the
Shanghai Women’s Health Study. Eur J Clin Nutr 58: 17-23. doi:
10.1038/sj.ejcn.1601738. PubMed: 14679362.

27. Yang G, Wang J, Pan X (2002) China Food Composition.
28. Kurosumi M, Akashi-Tanaka S, Akiyama F, Komoike Y, Mukai H et al.

(2008) Histopathological criteria for assessment of therapeutic
response in breast cancer (2007 version). Breast Cancer 15: 5-7. doi:
10.1007/s12282-007-0016-x. PubMed: 18224386.

29. Randolph JF Jr., Sowers M, Bondarenko I, Gold EB, Greendale GA et
al. (2005) The relationship of longitudinal change in reproductive
hormones and vasomotor symptoms during the menopausal transition.
J Clin Endocrinol Metab 90: 6106-6112. doi:10.1210/jc.2005-1374.
PubMed: 16144949.

30. Rock CL, Flatt SW, Laughlin GA, Gold EB, Thomson CA et al. (2008)
Reproductive steroid hormones and recurrence-free survival in women
with a history of breast cancer. Cancer Epidemiol Biomarkers Prev 17:
614-620. doi:10.1158/1055-9965.EPI-07-0761. PubMed: 18323413.

31. Goetz MP, Loprinzi CL (2003) A hot flash on tamoxifen metabolism. J
Natl Cancer Inst 95: 1734-1735. doi:10.1093/jnci/djg129. PubMed:
14652227.

32. Ruiter R, Bijl MJ, van Schaik RH, Berns EM, Hofman A et al. (2010)
CYP2C19*2 polymorphism is associated with increased survival in
breast cancer patients using tamoxifen. Pharmacogenomics 11:
1367-1375. doi:10.2217/pgs.10.112. PubMed: 21047200.

33. Carney PI (2010) Obesity and reproductive hormone levels in the
transition to menopause. Menopause 17: 678-679. doi:10.1097/gme.
0b013e3181e3a10a. PubMed: 20616665.

34. Simpson ER (2003) Sources of estrogen and their importance. J
Steroid Biochem Mol Biol 86: 225-230. doi:10.1016/
S0960-0760(03)00360-1. PubMed: 14623515.

35. Brown KA, Simpson ER (2012) Obesity and breast cancer:
mechanisms and therapeutic implications. Front Biosci (Elite Ed) 4:
2515-2524

36. McTiernan A, Rajan KB, Tworoger SS, Irwin M, Bernstein L et al.
(2003) Adiposity and sex hormones in postmenopausal breast cancer

Menopausal Symptoms and Breast Cancer Outcomes

PLOS ONE | www.plosone.org 11 September 2013 | Volume 8 | Issue 9 | e75926

http://www.ncbi.nlm.nih.gov/pubmed/21969133
http://seer.cancer.gov/csr/1975_2010/
http://seer.cancer.gov/csr/1975_2010/
http://dx.doi.org/10.5732/cjc.013.10018
http://www.ncbi.nlm.nih.gov/pubmed/23452393
http://dx.doi.org/10.1097/gme.0b013e3181aac32b
http://www.ncbi.nlm.nih.gov/pubmed/19590459
http://dx.doi.org/10.1080/13697130500487224
http://www.ncbi.nlm.nih.gov/pubmed/16428125
http://dx.doi.org/10.1016/S0885-3924(02)00395-0
http://www.ncbi.nlm.nih.gov/pubmed/12067774
http://dx.doi.org/10.3949/ccjm.68.3.243
http://dx.doi.org/10.3949/ccjm.68.3.243
http://www.ncbi.nlm.nih.gov/pubmed/11263852
http://dx.doi.org/10.1002/nur.4770080308
http://www.ncbi.nlm.nih.gov/pubmed/3852361
http://dx.doi.org/10.1016/S0140-6736(08)60346-3
http://dx.doi.org/10.1016/S0140-6736(08)60346-3
http://www.ncbi.nlm.nih.gov/pubmed/18313505
http://dx.doi.org/10.1097/01.NCC.0000281731.95113.a3
http://dx.doi.org/10.1097/01.NCC.0000281731.95113.a3
http://www.ncbi.nlm.nih.gov/pubmed/17666970
http://dx.doi.org/10.1046/j.1524-4741.2003.09526.x
http://www.ncbi.nlm.nih.gov/pubmed/12968972
http://dx.doi.org/10.1016/0378-5122(94)90068-X
http://www.ncbi.nlm.nih.gov/pubmed/7799822
http://dx.doi.org/10.1517/14656560902868217
http://www.ncbi.nlm.nih.gov/pubmed/19405789
http://dx.doi.org/10.1097/01.gme.0000233496.13088.24
http://dx.doi.org/10.1097/01.gme.0000233496.13088.24
http://www.ncbi.nlm.nih.gov/pubmed/17151510
http://dx.doi.org/10.1007/s10549-010-1096-4
http://www.ncbi.nlm.nih.gov/pubmed/20703939
http://dx.doi.org/10.1093/annonc/mdl030
http://www.ncbi.nlm.nih.gov/pubmed/16507565
http://dx.doi.org/10.1016/S1470-2045(08)70256-0
http://www.ncbi.nlm.nih.gov/pubmed/19071256
http://dx.doi.org/10.1188/04.ONF.1081-1088
http://www.ncbi.nlm.nih.gov/pubmed/15547631
http://dx.doi.org/10.1016/S0960-0760(03)00390-X
http://dx.doi.org/10.1016/S0960-0760(03)00390-X
http://www.ncbi.nlm.nih.gov/pubmed/14630087
http://dx.doi.org/10.1007/s10549-007-9612-x
http://www.ncbi.nlm.nih.gov/pubmed/17541741
http://dx.doi.org/10.1016/S0305-7372(02)00089-0
http://www.ncbi.nlm.nih.gov/pubmed/12470982
http://dx.doi.org/10.1016/j.amjmed.2005.09.047
http://www.ncbi.nlm.nih.gov/pubmed/16414339
http://dx.doi.org/10.1016/0021-9681(87)90171-8
http://www.ncbi.nlm.nih.gov/pubmed/3558716
http://dx.doi.org/10.1038/sj.ejcn.1601738
http://www.ncbi.nlm.nih.gov/pubmed/14679362
http://dx.doi.org/10.1007/s12282-007-0016-x
http://www.ncbi.nlm.nih.gov/pubmed/18224386
http://dx.doi.org/10.1210/jc.2005-1374
http://www.ncbi.nlm.nih.gov/pubmed/16144949
http://dx.doi.org/10.1158/1055-9965.EPI-07-0761
http://www.ncbi.nlm.nih.gov/pubmed/18323413
http://dx.doi.org/10.1093/jnci/djg129
http://www.ncbi.nlm.nih.gov/pubmed/14652227
http://dx.doi.org/10.2217/pgs.10.112
http://www.ncbi.nlm.nih.gov/pubmed/21047200
http://dx.doi.org/10.1097/gme.0b013e3181e3a10a
http://dx.doi.org/10.1097/gme.0b013e3181e3a10a
http://www.ncbi.nlm.nih.gov/pubmed/20616665
http://dx.doi.org/10.1016/S0960-0760(03)00360-1
http://dx.doi.org/10.1016/S0960-0760(03)00360-1
http://www.ncbi.nlm.nih.gov/pubmed/14623515


survivors. J Clin Oncol 21: 1961-1966. doi:10.1200/JCO.2003.07.057.
PubMed: 12743149.

37. Hwang CS, Kwak HS, Lim HJ, Lee SH, Kang YS et al. (2006)
Isoflavone metabolites and their in vitro dual functions: they can act as
an estrogenic agonist or antagonist depending on the estrogen
concentration. J Steroid Biochem Mol Biol 101: 246-253. doi:10.1016/
j.jsbmb.2006.06.020. PubMed: 16965913.

38. Shyu YK, Pan CH, Liu WM, Hsueh JY, Hsu CS et al. (2012) Health-
related quality of life and healthcare resource utilization in Taiwanese

women with menopausal symptoms: a nation-wide survey. J Nurs Res
20: 208-218. doi:10.1097/jnr.0b013e318265619b. PubMed: 22902980.

39. Zöllner YF, Acquadro C, Schaefer M (2005) Literature review of
instruments to assess health-related quality of life during and after
menopause. Qual Life Res 14: 309-327. doi:10.1007/s11136-004-0688-
z. PubMed: 15892422.

40. Dorjgochoo T, Kallianpur A, Zheng Y, Gu K, Chen Z et al. (2010)
Impact of menopausal symptoms on quality of life 6 months after
systemic breast cancer treatment: results from the Shanghai Breast
Cancer Survival Study. Breast Cancer Res Treat 119: 725-735. doi:
10.1007/s10549-009-0434-x. PubMed: 19543973.

Menopausal Symptoms and Breast Cancer Outcomes

PLOS ONE | www.plosone.org 12 September 2013 | Volume 8 | Issue 9 | e75926

http://dx.doi.org/10.1200/JCO.2003.07.057
http://www.ncbi.nlm.nih.gov/pubmed/12743149
http://dx.doi.org/10.1016/j.jsbmb.2006.06.020
http://dx.doi.org/10.1016/j.jsbmb.2006.06.020
http://www.ncbi.nlm.nih.gov/pubmed/16965913
http://dx.doi.org/10.1097/jnr.0b013e318265619b
http://www.ncbi.nlm.nih.gov/pubmed/22902980
http://dx.doi.org/10.1007/s11136-004-0688-z
http://dx.doi.org/10.1007/s11136-004-0688-z
http://www.ncbi.nlm.nih.gov/pubmed/15892422
http://dx.doi.org/10.1007/s10549-009-0434-x
http://www.ncbi.nlm.nih.gov/pubmed/19543973

	Menopausal Symptoms among Breast Cancer Patients: A Potential Indicator of Favorable Prognosis
	Introduction
	Methods
	Ethics statement
	Study population
	Data collection
	Statistical Analysis

	Results
	Discussion
	Acknowledgements
	Author Contributions
	References


