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Abstract
Purpose In this prospective trial, we evaluated the influence
of chemotherapy for breast cancer on women’s health-related
quality of life (HR-QoL), sexual function, and mental status.
Methods The patients completed validated questionnaires on
HR-QoL, sexual function, and depression before, during, and
at the end and finally 6 months after chemotherapy. Special
attention was paid to possible differences between pre- and
postmenopausal patients.
Results Between 2008 and 2012, 79 patients were enrolled in
the trial (mean age 47.46 years). Premenopausal participants
were 63.3 %. Sexual activity dropped from 71.9 % before che-
motherapy to a minimum of 47 % at the end of chemotherapy.
A similar effect was seen for pleasure and discomfort. Depres-
sion values were the highest at the beginning of chemotherapy,
with spontaneous improvement in many patients during the
course of time. HR-QoL and global health status both increased
6months after therapy. For almost all parameters, changes were
more obvious in pre- than in postmenopausal patients.
Conclusions In a close monitoring, we observed significant
changes in HR-QoL, depression, and sexual function in breast

cancer patients. Special attention needs to be paid to premen-
opausal patients. The knowledge of effective recovery and
spontaneous improvement of HR-QoL in spite of still im-
paired sexuality are important information in counseling both
pre- and postmenopausal patients with diagnosis of breast
cancer prior to upcoming therapy.
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Abbreviations
HR-QoL Health-related quality of life
EORTC European Organisation for Research

and Treatment of Cancer
SAQ Sexual Activity Questionnaire
FSFI Female Sexual Function Index questionnaire
ADS Allgemeine Depressionsskala

Introduction

The incidence of breast cancer is approximately 12 %, and the
prevalence rises with increasing age. Independent of age, the
diagnosis is a life-threatening event for every woman. Espe-
cially in young patients being diagnosed with breast cancer,
life planning and long-term perspectives concerning family or
professional life can be substantially destroyed. Whereas at
the time of the diagnosis, the fear of death is the central point,
other concerns come into focus during therapy, including
quality of life, physical changes, and sexuality.

The impact of breast cancer on body image may not be
underestimated. Surgery has become increasingly less inva-
sive and breast-conserving therapy combined with radiother-
apy is an option for most of the patients [1]. Still, scars remain,
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and both adjuvant irradiation and chemotherapy influence the
long-term appearance and well-being [2]. The physical chang-
es due to oncological therapy are an important issue in
long-term breast cancer survivors [3]. Furthermore, the inci-
dence of sexual dysfunction is reported with an incidence of
up to 77 % in these patients [2]. Problems are being attributed
to several factors like weight gain after therapy or mastectomy
[2]. Apart from this, antihormonal treatment may deeply affect
sexual function and is considered a neglected problem [4]. For
women of younger age, infertility and the sudden onset of
premature menopause due to chemotherapy or ovarian abla-
tion are threatening circumstances [5]. Particularly, women
between 30 and 40 years are often still in a family planning
process and can be affected due to the increased incidence of
breast cancer at an early age [6].

Another important issue is the mental well-being of breast
cancer patients. As recently reported by Vodermaier et al.,
depression is strongly associated with mortality in younger
breast cancer patients with early stage disease [7]. Worries
about recurrence are frequent in breast cancer survivors, last-
ing for a long time, and the patients should be encouraged to
discuss this with their treating physicians [8].

In this trial, we prospectively evaluated the influence of
chemotherapy for breast cancer on women’s health-related
quality of life (HR-QoL), sexual function, and depression. It
is widely accepted that menopause is a major change in
women’s life, for example, regarding sexual life. Therefore,
we hypothesized that the changes in sexual function and qual-
ity of life would differ between pre- and postmenopausal pa-
tients. Starting at the time of diagnosis, follow-up was per-
formed over the period of therapy until 6 months after the
end of chemotherapy.

Materials and methods

All patients planned for adjuvant or neoadjuvant chemothera-
peutic treatment with a primary diagnosis of breast cancer at
Freiburg University Medical Center were eligible for the trial
and were screened for participation by the nursing staff. Ex-
clusion criteria were age <18 or >70 years, pre-existing psy-
chiatric diagnosis, or sexually inactive patients. To define sex-
ual activity, the treating physician asked the patient at each
visit whether she considered herself sexually active. It was not
restricted to patients living in a relationship. Agreement of the
local ethics committee of Freiburg University was obtained
(EK 80/08). After informed consent, the patients completed
the paper-based questionnaires for evaluation of the baseline
scores regarding the last 4 weeks before administration of the
first cycle of chemotherapy (BT1^). The evaluation was re-
peated after the first half of chemotherapy (BT2^), at the end
of chemotherapy (BT3^), and 6 months after completion of the
chemotherapy (BT4^).

Three different validated questionnaires were chosen to
cover the following domains: health-related quality of life,
sexual function, and depression. Regarding the possible influ-
ence of age and menopausal status, premenopausal patients
were compared with postmenopausal patients in all items.

Health-related quality of life: EORTC-QLQ-C30

For evaluation of health-related quality of life, the
EORTC-QLQ-C30 (version 3.0) was used. This internation-
ally acknowledged questionnaire has been established for
assessing the HR-QoL of cancer patients participating in clin-
ical trials and has an internal consistency of >0.70 [9]. It in-
corporates two questions on global health and quality of life,
each ranging from 0 to 100, with the maximum implying
perfect health. Furthermore, it contains multi-item scales func-
tional (physical, role, cognitive, emotional, and social) and
symptom scales (fatigue, pain, and nausea and vomiting).
Here again, the range is from 0 to 100, with a score of 100
representing a perfect function in the functional scales, and a
score of 100 indicating very strong symptoms in the symptom
scales [10, 11].

Sexual function-SAQ

The second questionnaire was the Sexual Activity Question-
naire (SAQ), originally developed to investigate the long-term
impact of tamoxifen on sexual functioning of women at high
risk of developing breast cancer [12]. Three aspects of sexual
functioning are highlighted in this questionnaire: pleasure
from sexual intercourse, discomfort during sexual intercourse,
and habit. Pleasure and discomfort have scores ranging from 0
to 18 and 0 to 6, with a high value representing high pleasure
and a low discomfort score meaning high discomfort. Habit
ranges from 0 to 3, with 3 corresponding to less frequent
intercourse. The SAQ was used to define the number of pa-
tients being sexually active, to determine the reasons for sex-
ual inactivity and to evaluate sexual functioning in those pa-
tients who had intercourse. For the evaluation of orgasm func-
tion, three items from the Female Sexual Function Index ques-
tionnaire (FSFI) were taken [13]. Each item ranged from 0 to
4, resulting in a maximum of 12, meaning very good orgasm
function. The SAQ was found to have an internal consistency
between 0.74 and 0.82 [14].

Depression-ADS

The BAllgemeine Depressionsskala^ is the German-validated
equivalent of the CES-D-Scale (Center for Epidemiological
Studies Depression Scale), a questionnaire representing men-
tal problems and their consequences on daily life [15, 16]. We
used the short form with 15 items, including questions on
exhaustion, hopelessness, loneliness, and fear. A value of
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>17 points implicated a depressive disorder (range 0 to 45).
The internal consistency of the ADS-K is between 0.88 and
0.95 [15].

Statistical analysis

The Statistical Package for the Social Sciences, IBM SPSS®
Statistics version 22, was used for statistical analyses. All data
are shown as means (± SD). For continuous variables,
between-group differences were assessed by the
non-parametric Mann-Whitney U-test for unpaired samples.
Correlations were estimated with Spearman’s correlation.
Continuous variables within each group were assessed for
differences using Wilcoxon test for paired samples. The p
values ≤0.05 were considered statistically significant.

Results

Between 2008 and 2012, 79 women met the inclusion criteria
and gave their informed consent for the study. The mean age
of the women participating in the study was 47.46 years (min
23, max 70 years, SD 9.75). The majority (n = 48, 60.8 %)
received adjuvant chemotherapy, the remaining 31 (39 %)
women neoadjuvant treatment. The mean body mass index
(BMI) was 24.55 ± 4.58 kg/m2 (range 17.8–36.3 kg/m2) with
a statistically higher value in postmenopausal compared to
premenopausal patients (p = 0.035). Of the participating wom-
en, 63.3% (n = 50) were premenopausal at the time of therapy.
A detailed description of the demographic data can be found
in Table 1.

Sexual function

At the beginning of the trial, 57 women lived in a relationship
(89.1 %, missing n = 15) and 46 of them (71.9 %, missing
n = 15) were sexually active. Out of the 79 patients recruited,
15 (19 %) women were active during the whole period of the
chemotherapy. After the beginning of chemotherapy (T2), a
growing number of patients refrained from sexual intercourse
(active n = 35, 55.6 %, missing n = 16). This was mainly due
to loss of libido and weariness. For example, one statement
was Bthe illness and the treatment dominate the everyday life,
making it impossible to have a relaxed time^. Furthermore,
women reported pain due to the operation, vaginal dryness, or
problems with arousal, making it difficult to enjoy sexual
intercourse. At T3, the percentage of sexually active women
significantly dropped to the lowest value of 47 (n = 31, miss-
ing n = 13, p = 0.003). At this time point, even more women
reported loss of libido and weariness, and changes in the body
image became more important. Also, chemotherapy-induced
menopausal symptoms including hot flashes and sleeplessness
were mentioned among the sexuality-impairing factors. Six

months after chemotherapy, a higher percentage was sexually
active again, reaching almost the value before chemotherapy
(65.7 %, n = 44, missing n = 12). The difference in sexual
activity between T1 and T4 did not reach significance
(p = 0.13). Still at this point, patients reported arthralgia, hot
flashes, and sleeplessness due to antihormonal medication.
For a detailed description, see Table 2.

Pleasure, discomfort, and habit

At the beginning of chemotherapy, the mean pleasure score
was 11.21 ± 3.4 (n = 47). The further values were all signifi-
cantly lower compared to T1. Only in postmenopausal pa-
tients, the difference between T1 and T4 was not significant
(p = 0.071). Six months after therapy, in both patient groups,
the baseline scores were almost achieved. The lowest value
was observed at the end of chemotherapy (mean 8.00 ± 3.77,
n = 29) (see Fig. 2a).

Discomfort also increased under therapy and the score
dropped: mean value at T1 was 5.17 (± 1.39, n = 47) and then
declined to 4.3 ± 1.94 at T2 (n = 33), 3.90 ± 1.86 at T3
(n = 29), and finally remained at 4.04 ± 2.03 (n = 46) at T4.
Change from T1 to all other examinations was significant in
the whole patient cohort and in the subgroup of premenopaus-
al patients. In postmenopausal patients, only the difference
between T1 and T3 was significant (p = 0.038).

Among the sexually active patients, the percentage of
women who were less frequently active also increased signif-
icantly: at T1 10.6 %, T2 72.7 %, T3 75 %, and finally at T4
43.2 %. Regarding habit, we did not observe a significant
difference between pre- and postmenopausal participants.

Orgasm

The baseline score of the orgasm function was 10.04 ± 2.35
(n = 47). It did not differ significantly between pre- and post-
menopausal women. During chemotherapy, the score in all
patients dropped significantly compared to T1 (p < 0.005).
Other than in the premenopausal group, in postmenopausal
women, the value at T4 was almost back to the baseline score
and did not differ significantly from T1 (p = 0.68) (see
Fig. 1c).

EORTC

Both the global health status (GH) and quality of life (QoL)
did not show a significant difference between pre- and post-
menopausal patients before therapy. Both GH and QoL had
similar baseline values (55.77 ± 21.10 and 59.51 ± 22.57).
There was not much change from T1 until T3, but after che-
motherapy, we could observe a significant increase for both
parameters: GH increased to 71.31 ± 14.79 and QoL to
73.81 ± 18.00 (p = 0.000) (see Fig. 2). Regarding the
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functional and symptom scales, we also saw a negative impact
due to therapy. Interestingly, the mean values at T4 were better
than baseline values, however, only significantly for the
symptom scales (p = 0.005).

Depression

For the depression score, the course was a different one: the
highest levels were seen at the beginning of chemotherapy,
with a continuous decline from this point on. This could be
observed both in the mean value and in the number of patients
with an ADS value of >17 as a cut-off point for depression. At
the beginning of chemotherapy, 23.19 % (16/69) women
showed an ADS value pointing towards a depressive disorder,
whereas at T2 only 15.71 % (11/70) women had elevated

scores. There was a further decline to 10.45 % (7/67) at the
end of chemotherapy and to 9.38 % (6/64) at T4. Baseline
scores of pre- and postmenopausal women did not differ sig-
nificantly, but in premenopausal women the depression score
dropped significantly after chemotherapy (T1 13.21 ± 7.84 vs.
T4 6.87 ± 6.14; p = 0.000) (Fig. 3).

Correlation ADS and EORTC

In the analysis of the relationship between the ADS and the
EORTC-QLQ-C30 questionnaire, we saw a correlation be-
tween depression scores and both global health status and qual-
ity of life (p = 0.000), meaning a higher depression score was
associated with lower global health status and quality of life.

Table 1 Demographic data and
baseline scores (BT1^) of global
health status, quality of life and
depression

Range All
(n = 79)

Premenopausal
(n = 50)

Postmenopausal
(n = 29)

p
value

Age (years) 23–70 47.46 ± 9.75 42.14 ± 7.08 56.62 ± 6.28 0.000

Body mass index
(kg/m2)

17.8–
36.3

24.55 ± 4.58 23.67 ± 4.47 25.95 ± 4.48 0.035

Chemotherapy

Neoadjuvant n.a. 31 21 10 n.a.

Adjuvant n.a. 48 29 19 n.a.

EORTC global
health
baseline (n = 62)

16.66–
100

58.47 ± 23.45 57.72 ± 23.60 56.35 ± 17.06 0.814

EORTC QoL
baseline
(n = 59)

16.66–
100

57.26 ± 21.47 59.39 ± 24.73 56.67 ± 21.22 0.676

ADS (n = 69) 0–32 12.22 ± 7.13 12.67 ± 7.639 11.33 ± 6.04 0.463

n.a. not applicable

Table 2 Partnership and reasons
for sexual inactivity as evaluated
in the SAQ questionnaire

T1 (n = 64) T2 (n = 63) T3 (n = 66) T4 (n = 67)

Living in a relationship 57 (89.1) 58 (90.6) 58 (89.2) 61 (91)

Missing (n) 15 15 14 12

Change of sexual partner 4 (6.3) 1 (1.6) 1 (1.5) 1 (1.5)

Missing (n) 16 15 13 12

Sexually active n (%) 46 (71.9) 35 (55.6) 31 (47) 44 (65.7)a

Missing (n) 15 16 13 12

Reason for sexual inactivity Absolute numbers (multiple answers possible)

No partner 6 6 7 6

Too tired 3 9 10 5

Partner too tired 3 2 0 2

No interest in sex 3 16 16 8

Partner no interest in sex 2 6 5 3

Physical condition 4 5 14 6

Partner physical condition 3 2 0 1

Others 0 4 10 1

a The difference between T1 and T4 was not significant (p = 0.13; Fisher’s exact test)
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Discussion

The aim of this study was to analyze the effect of chemotherapy
on health-related quality of life and sexual function in breast
cancer patients during and shortly after treatment. In this time
period, significant changes in quality of life, sexual functioning,

and depression were observed. Importantly, this effect was
more distinctive in premenopausal compared to postmenopaus-
al patients. In premenopausal women, the diagnosis of cancer
represents possibly an even greater change in daily life com-
pared to older patients. Concerns regarding the professional
career, children, or fertility may be experienced more important
than in older patients. Whereas premenopausal women in our
study suffered more from side effects of treatment than

b) Discomfort score (SAQ questionnaire) 

a) Pleasure score (SAQ questionnaire) 

c) Orgasm 

Fig. 1 Changes in sexual function between T1 and T4. a Pleasure score
(SAQ Questionnaire). b Discomfort score (SAQ questionnaire). c
Orgasm

b) Quality of life 

a) Global health 

Fig. 2 EORTC-QLQ-C30. a Global health. b Quality of life

Fig. 3 Depression score of pre- and postmenopausal patients. *The
difference between T1 and T4 is significant in premenopausal patients
(p = 0.000)
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postmenopausal patients, they seemed to recover faster and
resulting in a higher score of Bglobal health^ and Bquality of
life^ 6 months after the chemotherapy compared to baseline
values. After treatment, the physical recovery is more promis-
ing in younger patients and the positive feeling after defeating
cancer may contribute to better health awareness and therefore
improved quality of life. This is in line with other published
results and may be due to the fact that the diagnosis of cancer is
especially difficult for younger women [17]. In our study, pre-
menopausal women also showed less depressive disorders at
T4 compared to the older patient group.

Regarding depression, we saw a relevant number of pa-
tients with high depression scores at the beginning of therapy.
Vodermaier et al. showed a higher mortality rate in younger
breast cancer patients due to depression [7]. This could imply
that for most patients, there is the need for counseling espe-
cially in the early course of treatment, and patients should be
checked for depression. Interestingly, there was no interven-
tion in this trial, but still there was spontaneous change for the
better. This is in line with a recent report showing that women
are most vulnerable for depression and anxiety at the time of
diagnosis, with improvement over time [18]. Gradually, pa-
tients may get used to the new circumstances and fears may be
reduced. Still unclear is the correct treatment option for wom-
en with depression under breast cancer therapy, including ei-
ther psychotherapy or pharmacotherapy [19].

The reasons for sexual inactivity were variable, including
both physical and psychological factors. Whereas the number
of women without a partner remained stable, we observed a
growing number of patients with no interest in sex. Further-
more, physical reasons and tiredness were addressed to an
increasing degree. Segrin et al. showed that the level of dis-
tress in breast cancer patients is significantly interdependent
with their partners’ mental health [20]. The patients empha-
sized the overriding importance of nearness and affection
compared to sexual intercourse. Women felt less attractive
than before therapy, inter alia due to scars or alopecia,
representing a huge psychological burden.

Regarding sexual function, we observed a statistically sig-
nificant change for the worse in all categories (pleasure, dis-
comfort, habit, and orgasm). In postmenopausal patients, all
scores returned to baseline values indicating possibly the tem-
porary nature of sexual problems during the oncological treat-
ment. In premenopausal women, only the pleasure score
returned to baseline. Thus in younger patients, the impaired
sexuality persists longer after completion of chemotherapy
compared to postmenopausal patients. The sexuality is an im-
portant topic for patients and should be addressed by the con-
sulting physician. Nevertheless, the quality of life, as men-
tioned before, was not affected by reduced sexuality. The ob-
served differences between pre- and postmenopausal woman
should be considered in advising patients prior to, during, and
after oncological treatment.

One shortcoming of the trial is the relatively small number
of patients and no consistently answered questionnaires at all
investigation time points. Patients over 70 years of age were
excluded although also in this patient group, changes in sexual
function and QoL are possible. Furthermore, the investigation
was finished 6 months after therapy. To improve the results of
our study, the evaluation should be continued to examine
whether there are further changes during long-term follow
up both regarding sexual function and quality of life.

In this trial, we closely monitored the quality of life and
sexual activity, reporting short-term changes of all categories
before, during, and 6 months after completion of chemother-
apy. Continuous monitoring and psychological counseling are
necessary for all breast cancer patients. In line with other stud-
ies, special attention needs to be paid to premenopausal pa-
tients. They show a higher bandwidth of changes in sexual
function and quality of life with early onset shortly after the
start of treatment. The knowledge of effective recovery and
improved quality of life after chemotherapy in spite of still
impaired sexuality presents important information in counsel-
ing both pre- and postmenopausal patients. Great progress has
beenmade in breast cancer therapy regarding the evaluation of
side effects of the disease and its treatment, and this study
emphasizes the need for further work in this field.
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