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A B S T R A C T

Objectives: To compare menopausal symptoms of breast cancer survivors on adjuvant endocrine therapy with 
those of menopausal women.
Study design: In a retrospective nested case-control study menopausal symptoms were compared of breast cancer 
survivors in pre-, peri- or post-menopause at the time of diagnosis, on tamoxifen or an aromatase inhibitor, plus a 
gonadotrophin-releasing hormone analogue, if pre- or peri-menopausal, and age-matched control women either 
in the late peri-menopause, or in surgical or in physiological post-menopause on no hormone replacement 
therapy. Differences between women on tamoxifen and those on aromatase inhibitors were also evaluated. 
Weighted and non-weighted t-tests, chi-square tests, and linear or logistic regressions were applied as 
appropriate.
Main outcome measures: Score on the Greene’s Climacteric Scale and so of its subscales evaluating vasomotor, 
anxiety, depression, somatisation and sexuality symptoms.
Results: A total of 99 breast cancer survivors (45 on tamoxifen, 54 on aromatase inhibitors) and 554 controls (173 
in late perimenopause, 353 in natural and 28 in surgical menopause) were enrolled. The score on the Greene’s 
Climacteric Scale was similar in cases and controls (means ± standard deviation) (21.3 ± 10.4 vs. 22.8 ± 11.5, p 
= 0.199), as were the subscale scores for vasomotor symptoms, anxiety, and somatisation. The depression score 
was lower (4.63 ± 3.3 vs. 5.98 ± 3.8; p = 0.001) in breast cancer survivors on adjuvant endocrine therapy, 
mainly due to a lower score of − 2.132 (95 % confidence interval − 3.858/− 0.407; p = 0.016) for users of 
aromatase inhibitors. The sexuality score was higher (1.76 ± 1.1 vs. 1.50 ± 1.1, p = 0.011) than in controls. 
Differences remained significant when corrected for age, menarche, body mass index, menopausal status (peri- or 
post-), type of menopause (natural, surgical), use of gonadotrophin-releasing hormone analogues, years of 
amenorrhea, smoking, alcohol use, and for breast radiotherapy, chemotherapy, tamoxifen or aromatase in
hibitors. Among breast cancer survivors, women on aromatase inhibitors had lower scores for anxiety (5.75 ±
2.5vs.5.75 ± 2.5; p = 0.045) and depression (3.89 ± 2.5 vs. 5.13 ± 3.6; p = 0.046) than women on tamoxifen.
Conclusions: In breast cancer survivors, adjuvant therapy induces symptoms similar in type and intensity to those 
of symptomatic menopausal women. Compared with menopausal women, breast cancer survivors, particularly 
those on aromatase inhibitors, appear to experience less severe depressive symptoms.
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1. Introduction

1.1. Background

Female breast cancer is the leading global cancer in women, regis
tering an estimated 2.3 million new cases for the year 2020 and 
constituting 11.7 % of all cancer diagnoses [1]. Over the past decades, 
treatment of hormone receptor-positive breast cancer of post
menopausal women has mainly switched from use of tamoxifen to a 
preference for an aromatase inhibitor (AI). Thereafter in premenopausal 
women adjuvant therapy have switched to suppression of ovarian ac
tivity by a Gonadotrophin Releasing Hormone (GnRH) analogue asso
ciated with either tamoxifen or AI [2,3]. AI reduces circulating estradiol 
to levels that are much lower than those of the natural menopause, by 
inhibiting testosterone conversion to estrogens in extra-gonadal tissue 
[4]. The related adverse effects of adjuvant endocrine therapy lead to 
hypoestrogenic side effects and therapy interruption up to 30–35 % of 
cases [5–7]. Women on tamoxifen report more vasomotor symptoms, 
than those on AI, and this effect is particularly evident in premenopausal 
women [2,8–10]. Women on AI report more genitourinary symptoms, a 
greater loss of sexual interest, of being aroused, a higher prevalence of 
arthralgia and a greater likelihood of therapy discontinuation [2,5,11]. 
The condition created by adjuvant therapy is likely different by natural 
menopause or even ovariectomy, for its rapid onset due to drug 
administration, for the inhibition of extragonadal sources of estrogen by 
AI, or for the pharmacological blockade of estrogen receptors, by 
tamoxifen. Symptoms should develop more rapidly and with a higher 
intensity than in natural conditions. Yet no specific study has investi
gated this issue. Many data have linked the presence and the severity of 
menopausal symptoms with long-term negative cardiovascular, bone 
and cognitive consequences [12–14]. Thus, in breast cancer survivors 
eventual more severe menopausal symptoms may indicate a higher risk 
of long-term non-oncological consequences, to be considered in pa
tients’ management and counselling [15,16].

1.2. Objectives

The aim of the present study was to compare the severity of meno
pausal symptoms, evaluated by the Greene’s Climacteric Scale, of 
symptomatic breast cancer survivors on adjuvant endocrine therapy and 
symptomatic menopausal women.

2. Methods

2.1. Subjects

Women were evaluated during their initial visit at the outpatient 
service for menopause between January 2020 and December 2023. 
Patients with breast cancer were referred to our outpatient service of a 
university hospital by their treating oncologists (our service is regional 
referral center) for a long-term gynecologic follow up, as a part of a 
larger oncofertility collaborative project [17]. Eligibility criteria for 
breast cancer survivors were to be on treatment with tamoxifen or AI, 
and not having changed the treatment since its beginning. In addition, 
all women that at time of adjuvant therapy, were in premenopause 
(regular menstrual cycles) or in perimenopause (FSH values above 25 
IU/L and irregular menstrual cycle with an interval between cycles >60 
days at least once in the last year), accordingly to the STRAW criteria 
[18] received concomitantly with tamoxifen or AI a GnRH analogue to 
induce a medical menopause (2,3). Exclusion criteria were incomplete 
hormonal suppression, i.e. pre- or peri-menopausal patients not 
receiving a GnRH-analogue, or not in amenorrhea. Utilization of treat
ments for climacteric symptoms was an additional exclusion criterium.

The control group was made by the women in the late peri- 
menopausal period, in the early menopause and in surgical meno
pause (bilateral ovariectomy), not receiving menopausal hormonal 

therapies or non-hormonal therapies for the treatment of climacteric 
symptoms. Women in pre-menopause, hysterectomized but with ovarian 
conservation and with an unclear determination of menopausal stage 
were not included in the analysis. Among cases and controls women 
with insufficient comprehension of the Italian language to complete the 
questionnaire and women with symptoms of fibromyalgia, autoimmune 
disease, chronic fatigue and psychiatric disorders were excluded.

2.2. Study design

A nested case-control study was performed within a well-defined 
cohort of women breast cancer survivors and non-breast cancer survi
vors. A random selection process was used to choose seven matched 
controls for each case based on age categories. The age categories were 
determined through a discretization process that divided the entire 
range of age into three intervals of equal width. Moreover, this subdi
vision was in accordance with the local distribution of premenopausal 
status ages under 44 years, menopausal age between 44 and 59 years, 
and advanced postmenopausal age, i.e., over 59 years of age. The se
lection of controls was weighted to ensure proper representation across 
the defined age strata.

All patients provided an informed consent for the use of their ano
nymized data for clinical research and the regional ethics committee 
approved data publication (n. 484/21) The manuscript was prepared 
according to the STROBE guidelines. At time of initial evaluation data of 
each woman of our outpatient service were collected and saved in an 
electronic database for subsequent scientific analyses.

2.3. Data collection

For each woman demographic and clinical data were collected, 
including detailed gynecologic and oncologic history. The following 
parameters were collected: age, age at menarche, menopausal status 
(peri- or post-), type of menopause (natural, surgical), being a breast 
cancer survivor (yes or not), years of amenorrhea (years since meno
pause or initiation of GnRH analogue), smoking habit, use of alcoholic 
beverages, body mass index (BMI) (kg/m2) and for breast cancer sur
vivors use of radiotherapy, chemotherapy, tamoxifen or AI and GnRH 
analogue.

During the visit, patients were asked to complete the Greene’s 
Climacteric Scale questionnaire. The questionnaire comprises 21 items. 
Items 1 to 11 evaluate psychological symptoms and in particular items 1 
to 6 evaluate anxiety symptoms, and items 7 to 11 depressive symptoms. 
Items 12 to 18 evaluate somatic symptoms, items 19 and 20 evaluate 
vasomotor symptoms and item 21 is a probe for sexual dysfunction. Each 
item requires choosing an option between “not at all” (0), “a little” (1), 
“quite a bit” (2), or “extremely” (3). The scores of each item were then 
added up to obtain the total Greene’s Climacteric Scale total score, 
where a higher score indicates more intense and bothersome meno
pausal symptoms.

2.4. Sample size

The primary outcome of the study was to compare the score of 
Greene’s Climacteric scale between breast cancer survivors on adjuvant 
endocrine therapy and controls. Secondary outcome was to explore 
differences among women treated with tamoxifen and AI.

The sample size for the nested case-control study was determined on 
the primary outcome through a preliminary analysis of the original 
cohort, with the intention of enabling multivariate analysis. There is no 
published studies comparing the Greene’s Climacteric Scale score of 
breast cancer survivors and control. Yet by evaluating literature [20–23] 
data involving breast cancer survivors with different scales and Greene’s 
questionary subscales it was observed a median effect size (d) of 0.5 that 
corresponds to the Cohen’s moderate effect size. Accordingly, the pri
mary outcome of our study is a continuous numerical value, and we have 
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assumed that the effect size (d) is 0.5. The alpha level was set at 0.001 
and the power (1-β) at 0.9, assuming a two-sided alternative hypothesis. 
The calculation was conducted using an initial sample size of 99 cases. 
Based on the power analysis, it was determined that we would require 
around 568 controls to attain the desired level of statistical power. To 
compensate for missing values and guarantee adequate statistical 
power, we increased this figure by 20 %, yielding a total sample size of 
682 control subjects. The outcome of this calculation indicates a ratio of 
approximately 7 controls for every case. The total number of controls 
after extraction was 544 because of the weighted selection to ensure 
proper representation across the defined age strata, that increased the 
weight of specific less represented controls. The weights were derived as 
the inverse probability of being included in the sample, conditional on 
the group (cases vs. controls) and matched variables.

2.5. Statistical analysis

The population was initially characterized based on the primary at
tributes of the subjects. The presentation of continuous variables 
included their means and standard deviations, while categorical vari
ables were expressed as percentages. A weighted two-tailed Student’s t- 
test was used to compare continuous data, while the weighted chi- 
square test was employed to compare frequencies. The Greene’s scale 
and subscales scores were adjusted through weighted multiple regres
sion analysis, considering patient age, age at menarche, BMI, case or 
control status, length of time in amenorrhea, smoking habits, con
sumption of alcoholic beverages, and use of tamoxifen, AI, or GnRH 
analogue. Only the variables with a p-value below 0.100 were included 
in the multivariate analysis. For the sexuality subscale a weighted lo
gistic regression was used. The sexuality scale was categorized through a 
discretization process that divided the entire range into intervals of 
equal width (score 0–1 and score 2–3). A sensitivity analysis was per
formed considering only women in natural post-menopause.

When analyzing only the group of individuals who have survived 
breast cancer, we also considered other factors that could affect the 
results, such as the use of radiotherapy and chemotherapy. In this case 
comparison were performed by the Student’s t-test and by the chi 
squared test, for continuous data and frequencies, respectively, and by 
multiple linear regression analysis. The statistical software R (version 
4.4.1) was used for all analyses and sample size assessment [19]. Before 
conducting statistical analysis, normality distribution of data was 
assessed by the Kolmogorov-Smirnov test. A significance level of p <
0.05 was deemed to have statistical significance. Continuous data were 
reported as mean ± standard deviation (SD).

3. Results

3.1. Participants

A total of 99 breast cancer survivors on adjuvant endocrine therapy 
and 554 controls were included. Among cases, 75 (75.8 %) had previ
ously received chemotherapy, and at time of investigation, 45 (45.5 %) 
were on tamoxifen and 54 (54.5 %) on AI. Adjuvant endocrine therapy 
was initiated 4.7 ± 2.4 months after surgery. All patients with breast 
cancer who were premenopausal at the time of the diagnosis were also 
receiving a GnRH analogue (n = 58, of which 25 on tamoxifen and 37 on 
AI). Control women were either in the late perimenopause (n = 173, 
31.2 %), in surgical (n = 28, 5.1 %) or in physiological (n = 353, 63.7 %) 
post-menopause.

Table 1 reports demographic and clinical data of the study popula
tion. Cases were younger (48.6 ± 9.1 vs. 51.8 ± 6.4 yrs., p = 0.001), 
with an earlier menarche (12.0 ± 0.4 vs. 12.5 ± 1.5 yrs.; p = 0.001) and 
for a shorter time in amenorrhea, suggesting a shorter time of low es
trogen exposure (2.4 ± 4.9 vs. 3.9 ± 5.4 yrs.; 0.001).

3.2. Main results

The Greene’s Climacteric Scale score was similar in cases and con
trols (Table 1) along with the score of vasomotor, anxiety and somati
zation subscales (Table 1). The sexuality score was higher (p = 0.011), 
while the depression score was significantly lower (p = 0.001) in cases 
than controls.

When all the data were entered into a weighted multiple regression 
model, breast cancer, chemotherapy and radiotherapy, and the related 
endocrine therapies (GnRH-analogue, tamoxifen, AI), were not signifi
cantly related to the Greene’s climacteric scale score. Being a smoker 
was associated with a higher (worse) Greene’s Climacteric scale score 
(Table 2).

The analyses of the Greene’s sub-scale indicated that depression had 
a lower (better) score (p = 0.001) in breast cancer survivors than in 
controls (Table 1). Upon multiple regression analysis, use of AI was 
independently associated with a lower depression score of − 2.132 (95 % 
Confidence Interval (CI) − 3.858/− 0.407; p = 0.016) (Table 2). The 
sexuality score was higher in breast cancer survivors than in controls (p 
= 0.011). This was mainly due to length of amenorrhea (p = 0.001) and 
the use of a GnRH-analogue (p = 0.001) (Table 2).

A sensitivity analysis was performed including only women in nat
ural menopause as controls (mean age 54.5 ± 3). The Greene’s 
Climacteric Scale score (22.29 ± 10.9) and the subscale scores of 
vasomotor (3.18 ± 2.1), anxiety (6.38 ± 3.8), and somatization (5.52 ±
3.8) were not different from the scores observed in breast cancer sur
vivors on adjuvant endocrine therapy. Depression score (5.47 ± 3.7) 
remained significantly higher (p = 0.013) in controls than in breast 
cancer survivors. Upon multiple regression analysis, use of AI was 
independently associated with a lower depression score of − 1.586 (95 % 
Confidence Interval (CI) − 2.923/− 0.249; p = 0.02). The sexuality score 
of controls was no more significantly different from that of breast cancer 

Table 1 
Demographic and clinical data of all women included in the study.

Breast 
cancer 
(n =
99)

Control 
(n =
554)

P value 
(Breast 
cancer 
vs. 
control)

AI ±
GnRHa

Tam ±
GnRHa

P 
value 
(AI vs. 
Tam)

Age (yrs.) 48.6 
± 9.1

51.8 ±
6.4 0.001

46.9 ±
8.5

54.3 ±
8.5 0.001

Age at 
menarche 
(yrs.)

12.0 
± 0.4

12.5 ±
1.5 0.001

12.5 ±
2.8

12.1 ±
1.5 0.458

Length of 
amenorrhea 
(yrs.)

2.4 ±
4.9

3.9 ±
5.4

0.001
3.1 ±
9.9

5.20 ±
4.8

0.015

BMI (kg/m2) 25.6 
± 3.9

26.1 ±
4.7 0.153

23.2 ±
3.6

22.9 ±
4.0 0.748

Smokers, n. 
(%)

0 (0) 166 
(30.0)

0.001 0 0 /

Alcohol users, 
n. (%).

0 (0) 14 
(2.5)

0.315 0 0 /

Greene total 
score

21.3 
± 10.4

22.8 ±
11.5 0.199

19.5 ±
7.5

22.3 ±
12.2 0.155

Vasomotor 
score

2.77 
± 2.0

2.93 ±
2.1 0.538

2.89 ±
1.9

2.58 ±
2.0 0.509

Anxiety score 6.47 
± 3.4

6.64 ±
3.9

0.656 5.75 ±
2.5

7.06 ±
4.0

0.045

Depression 
score

4.63 
± 3.3

5.98 ±
3.8

0.001 3.89 ±
2.5

5.13 ±
3.6

0.046

Somatization 
score

5.63 
± 3.9

5.78 ±
4.1 0.713

5.16 ±
3.2

5.89 ±
4.4 0.345

Sexuality 
score

1.76 
± 1.1

1.50 ±
1.1 0.011

1.83 ±
1.0

1.65 ±
1.1 0.400

AI: aromatase inhibitor; Tam: tamoxifen; GnRHa: GnRH analogue.
Notes: The values reported in the cells refer to mean ± standard deviation or 
absolute value and (percentage).
Comparison reaching a statistical significance are reported in bold.
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survivors on adjuvant therapy (1.75 ± 1.06 vs. 1.80 ± 1.07; p = 0.799).

3.3. AI and tamoxifen in breast cancer survivors

Women on AI were younger (46.9 ± 8.5 vs. 54.3 ± 8.5 yrs.; p =
0.001) and with less years in amenorrhea (3.1 ± 9.9 vs. 5.2 ± 4.8 yrs.; p 
= 0.015) than women on tamoxifen (Table 1). The Greene’s Climacteric 
scale score, and the score of the vasomotor, somatic and sexuality sub
scales were similar in the two groups (Table 1). The score of anxiety 
(5.75 ± 2.50 vs. 7.06 ± 4.04, p = 0.045) and depression (3.89 ± 2.54 vs. 
5.13 ± 3.56, p = 0.046) was lower in women on AI than on tamoxifen 
(Table 1). When corrected for confounding, including the use of GnRH 
analogues the Greene’s climacteric scale score, and the scores of the 
somatic, vasomotor and sexuality subscales were not different between 
women on AI and tamoxifen. The use of AI remained significantly 
related to a lower score of anxiety (CR-1.367, 95%CI − 2.69/− 0.04; p =
0.044), but not of depression (CR-1.22, 95%CI − 2.45/0.009; p = 0.052). 
The use of the GnRH analogue was not independently related to the 
Greene’s Climacteric Scale score or to its subscales.

4. Discussion

4.1. Key results

Present results indicate that the total Greene’s scale score and its 
vasomotor subscale do not exhibit any significant difference between 
breast cancer survivors on adjuvant endocrine therapy and women in 
late perimenopause, natural or surgical post-menopause. The data are 
also not influenced by the use of chemotherapy, radiotherapy or GnRH 
analogues. This implies that the suppression of the hormonal signal 
associated with breast cancer therapies induces symptoms comparable 
to those experienced by women with symptomatic menopause, even if in 
breast cancer patients the increase of vasomotor symptoms is more rapid 
and almost concomitant with the initiation of the adjuvant endocrine 
therapy [7]. Depressive symptoms appeared less bothersome in women 

with breast cancer than in healthy menopausal women. The burden of 
depressive symptoms in breast cancer survivors is unclear. It was hy
pothesized that because of the estrogen decline, depressive symptoms 
are more prevalent after breast cancer than after other types of tumours 
[24]. A high prevalence of depression after breast cancer was reported in 
studies that lacked a control group [25–27], using healthy non- 
menopausal women as controls [20], or in which survivors from 
breast cancer were mixed with survivors from other gynecologic cancers 
[27]. Vice-versa other uncontrolled studies indicated that breast cancer 
survivors do not suffer from depression but mainly from anxiety due to 
the psychological distress of having the disease [28] particularly when it 
is metastatic [29]. Higher levels of anxiety and lower levels of depres
sion were also reported in survivors from different types of tumours, 
among which breast cancer, in comparison to healthy men and women 
[22].

In our study the burden of depression was lower in breast cancer 
survivors on adjuvant endocrine therapy than in control women. Breast 
cancer survivors were younger than controls, but controlling for age did 
not change the result. Thus, a difference between the two conditions can 
be suggested. In rats, some GnRH analogues showed anxiolytic and 
antidepressant effects [30]. However, in our analysis, the use of the 
GnRH analogue did not impact on the depression or anxiety scores.

Only the use of AI was associated with less depressive symptoms, 
while women on tamoxifen showed depressive and anxiety symptoms 
like those of healthy menopausal women. It is noteworthy that some AI, 
especially exemestane and its metabolites, have mild androgenic prop
erties [31]. Yet in premenopausal women higher circulating androgens 
were associated with worse depressive symptoms. This did not apply to 
hypoestrogenic women. Thus, the role of androgens with different es
trogen milieu is not fully elucidated and would require additional 
studies. Vice-versa, the negative impact of BMI on depressive symptoms, 
herein observed, confirm previous associations found in pre- and post- 
menopausal women [32]. The estrogenic/antiestrogenic effect of 
tamoxifen, on the brain is still unclear [33]. Decreased cognitive func
tions, of areas rich of estrogen receptors, such as the hippocampus and 
the frontal lobes, were observed during tamoxifen [34,35], and anxiety 
and depression-like behaviours were documented in animal treated with 
tamoxifen [36]. In the TEXT study, administration to young premeno
pausal women of AI associated with a GnRH agonist did not induce 
depressive symptoms different from tamoxifen given alone or in asso
ciation with a GnRH analogue [3]. The different experimental protocol 
and the different scales used to evaluate mood states can probably 
explain the different results obtained in our study.

The sexuality score was higher in breast cancer survivors. More years 
in amenorrhea and the use of GnRH analogues contributed to increase 
(worsen) the score. Notably, GnRH analogues were used in younger 
individuals, that probably perceived these symptoms as more debili
tating. Indeed, the sexuality score of breast cancer survivors was not any 
more different from controls when only women after menopause were 
used in the sensitivity analysis.

4.2. Strength and limitations

The strength of this study lies in the use of a validated questionnaire 
for menopausal symptoms administered in a gynecologic outpatient 
service. It has been reported that women under-report adverse effects of 
adjuvant endocrine therapy when investigated in an oncological setting 
[5]. The symptoms of breast cancer survivors on adjuvant endocrine 
therapy were compared with those of women in different menopausal 
conditions because the trajectory of menopausal symptoms encompass 
the peri and the postmenopausal period. Yet the sensitivity analysis 
restricted only to control women in natural menopause mostly 
confirmed the data obtained in the entire group of control women. 
Prospective case-control studies are warranted to further evaluate this 
topic. Measurement of symptoms at a single time point, limited the 
evaluation of their trajectory on time and may have reduced the 

Table 2 
Analysis by weighted multiple linear regression or multiple logistic regression 
(*) of factors independently related to the score of the Greene’s climacteric scale 
and of its vasomotor, anxiety, depression, somatization and sexuality sub-scales.

Variables CR 95 % CI P value

Greene R2 0.01; p = 0.042
Smoking (y/n) 2.016 0.075/3.956 0.042

Vasomotor R2 0.02; p = 0.001
Smoking (y/n) 0.585 0.235/0.936 0.001
Perimenopause (y/n) − 0.377 − 0.725/− 0.029 0.034

Anxiety R2 0.001; p = 0.11
No factor independently related

Depression R2 0.03; p = 0.001
Age (yrs.) − 0.061 − 0.106/− 0.015 0.009
BMI (kg/m2) 0.078 0.016/0.14 0.013
Aromatase Inhibitors (y/n) − 2.132 − 3.858/− 0.407 0.016

Somatization R2 0.01; p = 0.097
No factor independently related

Sexuality (0–1 reference vs. 2–3) 
R2 0.016 (*)
Length of amenorrhea (yrs.) 1.05 1.03/1.07 0.001
GnRH-analogue (y/n) 2.55 1.44/4.49 0.001

CR: Coefficient of regression; CI: Confidence Interval. OR: Odds Ratio.
R2 is the R-squared the extent of the factor variation induced by the model, and 
the associated p value refers to the F-statistic p-value and shows the whole 
model’s statistical significance.
Considered factors were breast cancer survivor (y/n), age (yrs.), smoking habit 
(y/n), use of alcohol (y/n), BMI (kg/m2), age at menarche (yrs.), type of 
menopause: (natural (y/n), surgical (y/n), GnRH-analogue induced (y/n) or 
perimenopause (y/n), age at menopause (yrs.), chemotherapy (y/n) or radio
therapy (y/n) for breast cancer, use of aromatase inhibitors (y/n) or tamoxifen 
(y/n) after breast cancer, years in amenorrhea (yrs.) after either menopause or 
adjuvant endocrine therapy.
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possibility to find differences among groups. The analysis was corrected 
by years in amenorrhea. The length of time in amenorrhea did not in
fluence the results, except for the sexuality score, that increased with 
time. Prospective studies should be set to have a better evaluation of 
these issues. Similarly, a better definition of circulating estrogens in 
breast cancer survivors and menopausal women would better clarify 
eventual differences between the groups. At the time of data collection 
no one of the cancer survivors included was using psycho-oncological 
counselling, but a psycho-oncological support was indeed offered at 
the time of breast cancer diagnosis and during chemotherapy. While we 
cannot exclude that it could have been a source of empowerment that 
resulted in lower depression rates later, we must note that women came 
to our attention at a mean of 3.59 ± 3.7 years after the start of adjuvant 
endocrine therapy, when they were back to their regular life and work. 
Moreover, this possible confounding does not explain the different re
sults in women observed with AI and tamoxifen. Yet dedicated studies 
are necessary to further address the impact that a psychological support 
may have on long-term menopausal, psychological symptoms and 
quality of life of these women. The study was not designed to test 
symptoms prevalence in the two populations. It is known that many 
menopausal women do not suffer from bothersome symptoms, and 
women attending our services may be those with the most intense 
symptomatology. Yet the present study indicates that when symptoms 
are present, they appear, on average, to be similar in menopausal 
women and in breast cancer survivors on adjuvant endocrine therapy. 
We found that several different factors may influence the intensity of 
menopausal symptoms evaluated by the Greene’s Scales and its sub
scales, but the analysis indicates that these factors can only slightly 
modulate the intensity of menopausal symptoms. Yet being a breast 
cancer survivor, as well as the use of adjuvant therapy, are not among 
these subtle modulators. We made the comparisons considering the 
Greene’s Climacteric Scale and its defined subscales. Accordingly, we 
cannot define whether single items of the scale for example that eval
uating arthralgia are different between cases and controls.

4.3. Generalizability

The study was performed in a single center on white women. The 
results cannot be completely applied to other setting or women of 
different ethnic groups. There are several methods to test menopausal 
symptoms and mood. We used the Greene’s climacteric scale that gives 
an overall evaluation of menopausal symptoms [37], but it cannot be 
excluded that more specific and detailed instruments may achieve 
different results exploring different aspects of brain function.

4.4. Conclusions

Estrogen deprivation consequent to adjuvant endocrine therapy for 
breast cancer produces symptoms like those lamented by menopausal 
women. Gaining a more comprehensive understanding of the specific 
adverse effects encountered by breast cancer survivors on modern 
adjuvant endocrine therapy and their influence on overall quality of life 
is crucial. This knowledge will not only steer research but also inform 
clinical practice, aiming to enhance treatment adherence and achieve 
the highest possible quality of life throughout the treatment course.
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