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Abstract

Objective Sexual activity (SA) and functioning (SF) are important factors influencing quality of life (QoL). Anticancer treat-
ment can cause or promote sexual dysfunctions. In this study we analyzed the SA, SF and QoL in patients after completion
of treatment for breast cancer (BC) and ovarian cancer (OC).

Methods In this retrospective multicenter study 396 BC patients and 93 OC patients aged between 18 and 70 years were
surveyed at least 24 months after cancer diagnosis and compared to 60 healthy women. Data were collected through validated
questionnaires (Sexual Activity Questionnaire, Female Sexual Function Index-d, EORTC Quality of Life Questionnaire-C30).
Results 45.9% of BC patients and 56.5% of OC patients reported SA. SF and well-being of sexually active BC patients were
not influenced by the type and radicality of surgery or the administration of chemotherapy. Patients who received antihor-
monal therapy at the time of evaluation showed a lower frequency of SA (p =0.007), less satisfaction (p =0.003) and more
discomfort during SA (p =<0.001) compared to healthy controls but no differences in experiencing orgasms, health status,
QoL and global health status. In contrast, BC patients without antihormonal therapy showed only a higher discomfort score
(»=0.028) than healthy controls and estimated their health status and QoL significantly better than patients who received
antihormonal therapy (p =0006). In general, SA was associated with a better health status (p =0.007), a better QoL (p =0.004)
and a better global health status (»p =0.004) in BC patients. Sexually active OC patients showed no significant differences in
SF, QoL and health status compared to healthy controls.

Conclusions Compared to healthy controls BC patients showed limitations in SF with a lower SA rate and more discomfort.
Antihormonal therapy was an important factor influencing SF and well-being. Breast and OC survivors reported good physi-
cal and psychical health without differences in QoL and health status compared to controls. This might be explained by a
change of perspective on life difficulties and altered priorities through a life threatening disease.
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Background

Quality of life (QoL) and well-being are influenced by
different physical, social, spiritual and mental factors [1].
In this context sexual activity (SA) and sexual functioning
(SF) play an important role. Immediately after diagnosis
of cancer, most patients focus on anticancer treatment and
its challenges—sexuality becomes less important [2]. In
this situation the primary objective of treatment is to cure
the disease or—if healing is not possible—to prolong sur-
vival and secondary to maintain the best possible QoL.
Since survival rates and life expectancy after treatment
for cancer are rising due to more effective therapies and
the implementation of screening programs, QoL concerns
and the underlying factors come more into focus [1, 3]. To
ensure the best possible well-being of cancer patients, neg-
ative influences on factors affecting QoL should be identi-
fied and improved as soon as possible.This is especially
important for sexual dysfunction, which often occurs soon
after therapy and may turn into a chronic problem with-
out early and adequate intervention. Anticancer treatment
for breast and gynecological cancer consists of surgery
and, depending on tumor stage and risk factors, adjuvant
and/or neoadjuvant chemotherapy, antihormonal therapy,
radiation and/or targeted therapies. These therapies can—
besides physical, psychological and social side effects—
cause or promote sexual dysfunctions, such as decreased
sexual desire or interest, arousal disorder, vaginal dryness
and difficulty or inability to achieve an orgasm [4-6]. Rea-
sons for sexual dysfunctions after cancer treatment may
be the loss of ovarian function and consecutive hormo-
nal deficits due to chemotherapy, antihormonal therapy
or salpingo-oophorectomy, which lead to postmenopausal
symptoms or body-image changes and changes in self-
perception [4, 6-8]. Several authors reported decreased
sexual health, including reduced sexual interest, increased
discomfort and increased vaginal dryness in breast cancer
(BC) patients [6, 9—11]. Studies exploring the impact of
different surgical and systemic therapies on sexual disor-
ders in BC patients showed heterogeneous results. While
some studies found significant differences in SF and QoL
between BC patients who received breast conserving sur-
gery or mastectomy others could not find any differences
between both groups [8, 12-14].

In ovarian cancer (OC) patients there is only little infor-
mation about the impact of surgical and adjuvant therapy
on sexuality. Kim et al. recently reported no differences
in SA or SF besides a poorer social functioning and more
financial difficulties in OC patients compared to healthy
women, whereas Li et al. reported significantly worse sex-
ual function in those patients [15, 16]. The significance
of radical pelvic and paraaortal lymph node dissection
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with possible damage to the surrounding sympathetic and
parasympathetic nerves with regard to sexual arousal dis-
orders is not yet well evaluated. A current study from the
“AGO-Ovar” (working group gynecological oncology) is
supposed to solve this question: the LION-PAW study, a
substudy of the LION Study (Lymphadenectomy In Ovar-
ian Neoplasm) and (PAW = Pleasure Ability of Women),
has the aim to clarify to which extent a radical lymphad-
enectomy affects sexual function (ClinicalTrials.gov Iden-
tifier: NCT00712218).

There are still deficits in communication between patients
and doctors about sexual problems after anticancer treat-
ment, even though patients and physicians consider sexual
health as important [17]. According to Stabile et al. [17]
70% of their cohort of OC and BC patients were concerned
about sexual function and preferred the topic to be raised
by the medical team with written educational material fol-
lowed by expert discussion.It is important to provide suffi-
cient information about QoL and sexuality after anticancer
treatment to physicians working with cancer patients as well
as to the patients themselves in order to sensitize them for
these topics.

The present study investigated SF and well-being of BC
and OC patients in comparison to healthy controls. Further-
more, the impact of different treatment modalities on SF
and well-being of BC and OC patients was evaluated. We
hypothesized that SA and QoL are influenced by anticancer
treatment resulting in impaired SF and QoL in BC and OC
patients compared to healthy controls. Furthermore, due to
more radical surgery and chemotherapy in OC patients we
estimated that SF and QoL would be worse in OC patients
compared to BC patients.

Methods

In this multicenter-study 396 patients with primary breast
cancer and 93 patients with primary ovarian cancer between
18 and 70 years of age who had received therapy (surgery
and/or chemotherapy and/or radiation) between 2001 and
2008 at the University Medical Center Freiburg and the Uni-
versity Medical Center Hamburg were retrospectively identi-
fied and surveyed 24 months or later after cancer diagnosis.
Patients with pre-existing depression and untreated thyroid
dysfunction as well as local recurrence, distant metastasis
or secondary malignancy were excluded. The study was
approved by the local ethics committee of the Albert Ludwig
University Freiburg in December 2009 (397/2009).
Patients eligible for the study were identified from exist-
ing medical records and contacted via mail. They received
a cover letter with information about aims and scopes of
the study as well as a confirmation of strict confidence and
anonymity. Patients were also informed that participation
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was voluntary and withdrawal was possible at any time with-
out giving reasons. Together with the questionnaire patients
received a non-participation-form. Patients who did not
want to take part in the study were able to state their rea-
sons for non-participation or comment about the study with
this form. The control group (CG) consisted of 60 healthy
females who attended the outpatient clinic of the center for
dental medicine of the University Medical Center Freiburg
for routine check-up or ambulant dental treatment and were
selected in order to provide a CG with average health sta-
tus and without severe illnesses. The questionnaires were
handed out to consecutive patients during routine consulta-
tion. Inclusion criteria were age between 18 and 70 years,
no history of cancer or depression and no surgery during
the past 4 weeks. Inclusion and exclusion details are shown
in Table 1.

QoL, SA and SF were assessed by a questionnaire which
was composed of three components: the complete Sexual
Activity Questionnaire (SAQ), items 11-13 (“orgasm”) of
the Female Function Index (FSFI) and two questions regard-
ing general health and QoL of the EORTC Quality of Life
Questionnaire (QLQ-C30). Questionnaires are attached as
Appendix 1-3.

The SAQ is a self-assessment questionnaire which was
designed to evaluate the SF in women concerning SA,
pleasure and discomfort and has been validated for women
with long-term tamoxifen intake and women at high risk of
developing breast cancer (BC) as well women with no such
risk [18]. The FSFI is a brief multidimensional self-report
instrument and was designed and validated for assessment
of female SF and quality of life in clinical trials and epide-
miologic studies [19].

QLQ-C30 is a validated multidimensional self-adminis-
trable questionnaire which was developed to evaluate the
health-related QoL in cancer patients [20]. Furthermore
socio-demographic data (marital status, educational achieve-
ments, history of smoking and alcohol) as well as clinical
and histopathological data (age, height, weight, menstrual
cycle, family history of cancer, medication, tumor type and

stage) and anticancer treatment (surgery, chemotherapy,
radiation, antihormonal therapy) were collected with a
self-designed questionnaire and from clinical records. Data
were collected into MS Access databases. Statistical analy-
sis was performed with SAS 9.1/9.2 (SAS Institute, Inc.,
Cary. NC, 2004) and SPSS 15.0 (SPSS Institute Inc., Chi-
cago, IL, 2006). A two-sided p value < 0.05 was considered
significant.

For univariate analysis, Wilcoxon Two-Sample tests and
Kruskal-Wallis tests were used. Multivariate analyses were
performed using analysis-of-(co-)variance (ANCOVA) mod-
els for the SAQ, FSFI, EORTC items (scores) as dependent
variables. The comparison of BC patients, OC patients and
controls were adjusted for age (years) at returning the ques-
tionnaire. Additionally, SA was considered as a covariate in
the analysis of QoL items.

The impact of therapy-related issues (surgery, chemother-
apy, antihormonal therapy) on SAQ, FSFI, QoL items was
investigated separately in diagnostic groups with ANCOVA
models. Besides age and SA (for QoL items) the interval
between diagnosis and returning the questionnaire was
incorporated as a covariate. Group differences are presented
in terms of parameter estimates from ANCOVA models with
accompanying two-sided 95% confidence intervals. Further,
p-values testing the relevance of a factor on the dependent
variables are reported from ANCOVA models (F test).

Results
Participation

361 BC patients returned the questionnaire or the non-
participation form. 183 (50.0%) participated in the study.
178 (49.3%) patients who responded did not want to take
part in the study and sent back the non-participation form.
93 ovarian cancer patients returned the questionnaire or the
non-participation form. 62 patients (66.0%) returned valid
questionnaires; 31 (33.0%) OC patients who responded did

Table 1 Inclusion and exclusion criteria for the cancer and the control group

Inclusion criteria cancer group

Exclusion criteria cancer group

Female
1870 years of age

Treatment (surgery and or/chemotherapy and/or radiation) for Cancer of the breast or ovary
Treatment period between 2001 and 2008 at the recruiting university hospitals

Initial diagnose more than 24 month back

Male

Pre-existing depression
Untreated thyroid dysfunction
Local recurrence

Distant metastasis

Secondary malignancy

Inclusion criteria control group

Exclusion criteria control group

Healthy female
18-70 years of age

History of cancer or depression
Surgery during the preceding
4 weeks
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Fig. 1 a Response rate of BC
patients. b Response rate of OC
patients

35 non-responders

183 returned
questionnaires

396 BC patients
were contacted

b

0 non-responders

1 361 responders
178 returned non-
participation form

62 returned
questionnaires

93 OC patients
were contacted

not want to take part in the study and sent back the non-par-
ticipation form. The response rates are displayed in Fig. 1.
Main reasons for non-participation in both cancer groups
were “questions are too intimate” (43.1%) and “other rea-
sons” (53.3%) (e.g., “no partner”, “relationship conflicts”
or “sexual problem of the partner”). Further reasons for
non-participation were “do not want to be reminded of the

disease” (13.3%) and “not interested in the study” (12.2%).
Demographic, clinical and treatment data

Women in the CG were younger than BC and OC patients
(median age CG: 46 years, BC: 56 years, OC: 53 years;
p<0.001). Comparing only women with SA, age was
approximating between the groups but still showed a signifi-
cant difference (CG: 45 years; BC: 51 years; OC: 47 years,
p<0.001). Women in the CG were more often premeno-
pausal than cancer patients (CG: 80.7%, BC: 11.6%, OC:
12.1%, p <0.001). Considering only women with SA the
percentage of premenopausal women was still higher in the
CG than in BC and OC patients (CG: 88.9%, BC: 19.2%,
0OC 17.7%, p<0.001). In the CG 88.3% of the women lived
in a relationship compared to 79.2% in BC and 80.6% in
OC patients. In sexually active women this percentage was
even higher (CG: 97.9%, BC: 94.05%, OC: 91.4%).Median
time since diagnosis was 40.0 months in BC patients and
53.0 months in OC patients.

For demographic and clinical details as well as treatment
data see Tables 2 and 3.

Sexual activity and function

SA was higher in healthy women than in cancer patients
(»<0.001). In the CG 76.7% of the women were sexually
active, whereas 45.9% of BC patients and 56.5% of OC
patients reported SA (Table 2). In the CG the main reason
for sexual inactivity was the lack of a partner (41.7%). Main
reasons for BC patients not being sexually active were “T am
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L 93 responders
31 returned non-
participation form

not interested in sex” (42.4%), “I have a physical problem
which makes sexual relations difficult or uncomfortable”
(34.3%), “I do not have a partner at the moment” (30.3%)
and “other reasons” (33.3%). In OC patients main reasons
for sexual inactivity were “no interest in sex” (58.3%), “I do
not have a partner at the moment” (40.7%), “other reasons”
(25.9%) and “My partner has a physical problem which
makes sexual relations difficult or uncomfortable” (22.2%).
Only 5 of 27 OC patients without SA (18.5%) stated that
they had “a physical problem which makes sexual relations
difficult or uncomfortable” (Table 4).

Breast cancer patients (n=183)

Univariate analysis showed a lower frequency of SA
(“habit”: p=0.014), less satisfaction (“pleasure”: p=0.009)
and more discomfort during SA (“discomfort”: p=< 0.001)
in BC patients compared to healthy controls. No difference
was seen between both groups regarding the item “orgasm”
(p=0.266). BC patients estimated their health status and
their QoL as good as healthy controls (“health status™:
p=0.632; “QoL”: p=0.407), which was also shown by
the global health status (p=0.551) (Table 5). The type and
radicality of operation regarding breast (breast-preserving
surgery vs. mastectomy) and axilla (sentinel-node biopsy
vs. axillary dissection) did not influence SF and QoL of BC
patients. Comparing patients with or without breast recon-
struction after mastectomy there were no differences seen
regarding SF and QoL either. Chemotherapy did not influ-
ence SF and QoL in BC patients. Patients who had received
chemotherapy showed no significant differences in SF com-
pared to patients without chemotherapy. However, patients
who received antihormonal therapy at the time of the study
showed a lower frequency of SA (“habit”: p=0.007), less
satisfaction (“pleasure’: p=0.003) and more discomfort dur-
ing SA (“discomfort”: p=< 0.001) compared to healthy con-
trols, but no differences in experiencing orgasms (“‘orgasm”
p=0.168), health status (p=0.268), QoL (p=0.223) and
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Table 2 Demographic and
clinical data BC patients, OC

Breast cancer (BC)

Ovarian cancer (OC)

Control group (CG)

. All: n=183 All: n=62 All: n=60
patients and CG SA: n=84 SA: n=35 SA: n=48
Age (years) Median Range Median Range Median Range
All 56 29-70 53.0 26-69 46 21-64
SA 51 29-70 47.0 26-65 45 21-64
BMI (kg/m?) Median Range Median Range Median Range
All 25.98 17.80-47.90 23.95 17.80-40.70 22.50 17.40-36.20
SA 24.30 17.80-42.70 24.0 17.90-40.70 22.40 17.40-36.20
Menopausal status n % n % n %
Pre
All 20 11.0 7 11.3 46 80.7
SA 15 19.2 6 17.7 40 88.9
Post
All 153 83.6 51 82.3 11 19.3
SA 63 80.8 28 82.3 5 11.1
Unknown
All 10 54 4 6.4 3 0.5
SA 7.1 1 2.8 3 0.6
Relationship n % n % n %
Living alone
All 38 20.8 12 19.4 7 11.7
SA 5 6.0 3 8.6 1 2.1
Married
All 126 68.9 39 62.9 39 65.0
SA 64 76.2 23 65.7 34 70.8
Solid partner ship
All 19 10.4 11 17.7 14 233
SA 15 17.9 9 25.7 13 27.1

SA sexually active patients

global health status (p=0.217). In contrast, BC patients
without antihormonal therapy showed only a higher dis-
comfort score (p =0.028) than healthy controls. Other dif-
ferences concerning SF, health status and QoL were not
observed. Patients without antihormonal therapy estimated
their health status and QoL better than patients who received
antihormonal therapy. This was illustrated by a better health
status (p=0.006) and global health status (p =0.011) as well
as a trend towards a better QoL (p=0.107) in this group.
In general, SA was associated with a better health status
(p=0.007), a better QoL (p =0.004) and a better global
health status (p =0.004) in BC patients. A multivariate
analysis with adjustment for age supported the findings of
the univariate analysis. Less pleasure (p =0.038), more dis-
comfort (p=0.004) and a trend towards lower frequency of
SA (p=0.063) were observed in BC patients compared to
healthy controls. Except for a lower frequency of SA and a
trend towards lower pleasure in patients with axillary dis-
section, multivariate analysis with adjustment for age and
time since diagnosis showed no influence of the type and

radicality of operation, chemotherapy and antihormonal
therapy on SF in BC patients. Antihormonal therapy was
associated with lower health status (p=0.016), a trend for
a lower QoL (p=0.061) and a lower global health status
(p=0.013) in BC patients in this analysis (Table 6).

Ovarian cancer patients (n=62)

Univariate and multivariate analysis revealed no differ-
ences in SF (habit, pleasure, discomfort and orgasm),
health status, QoL and global health status for OC patients
compared to BC patients and healthy controls. Administra-
tion of chemotherapy did not alter these findings. There
were no differences seen for SF, general health, QoL and
global health status—neither comparing OC patients with
chemotherapy to patients without chemotherapy nor com-
paring patients with chemotherapy to healthy controls. SA
did not influence health status and QoL in OC patients.

@ Springer
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Table 3 Treatment details of BC (n=183) and OC (n=062) patients

Breast cancer n (%)
Tumor stage
Tis 8 4.30
Tla 8 17.74
T1b 33 44.09
Tlc 82 2.15
T1mic 4 23.12
T2 43 2.69
T3 1.61
T4 4.30
Surgery breast (n=182)
Breast conserving surgery 129 70.9
Mastectomy 53 29.1
Surgery axilla (n=182)
Sentinel-node biopsy 121 66.5
Axillary dissection 61 335
Chemotherapy (n=182)
Chemotherapy 138 75.8
No chemotherapy 44 24.2
Antihormonal therapy (n=183)
Antihormonal therapy 149 81.4
No antihormonal therapy 34 18.6
Ovarian cancer n (%)
FIGO stage
IA 15 24.19
1B 1 1.61
IC 9 14.52
ITA 3 4.84
1IB 2 1.61
1A 2 3.23
111B 2 3.23
IIC 23 37.10
v 1 1.61
Unkown 6.45
Chemotherapy (n=62)
Chemotherapy 42 67.7
No chemotherapy 18 29.0
Unkown 2 33
Discussion SA and SF and Quality of life in BC patients has been

In the present study BC patients showed less satisfaction
and more discomfort and a trend towards a lower fre-
quency of SA compared to healthy controls. These results
support the findings of previously published studies [5, 9,
21]. The ability to reach and experience an orgasm was
not impaired in these patients. BC patients showed no
difference in QoL and general health status compared to
healthy controls. The impact of anticancer treatment on
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discussed controversially in literature. While some authors
described changes in SF in BC patients dependent of the
type of surgery (mastectomy with or without reconstruc-
tion, autologous versus implant) or chemotherapy others
found no impairment of SF in patients with regard to these
treatment modalities [13, 14, 22-24]. Type and radical-
ity of surgery did not influence SF and well-being of BC
patients in this study. Significant differences between
patients with breast-preserving surgery and patients with
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Table 4 Reasons for sexual
inactivity (FSAQ)

Control group

Breast cancer

Ovarian cancer

(n=12) (%) (n=99) (%) (n=27) (%)

“I do not have a partner at the moment” 41.7 30.3 40.7
“I am too tired” 0.0 17.2 14.8
“My partner is too tired” 8.3 2.0 7.4
“I am not interest in sex” 16.7 42.4 58.3
“My partner is not interest in sex” 16.7 14.1 14.8
“I have a physical problem which makes 8.3 343 18.5

sexual relations difficult or uncomfortable”
“My partner has a physical problem which 16.7 18.2 222

makes sexual relations difficult or uncom-

fortable”
“Other reasons” 16.7 333 259

Patients had the option for multiple answers. Therefore percentage values can sum up to more than 100%

Table 5 Sexual function

) X Item (range) ny=n,= Mean Std-dev = 95%-confidence-interval =~ Median  p value
(SF), quality of life (QoL)and
health status in breast cancer Habit (0-3) 80 0.63  0.603  0.49-0.76 100 0.014
gf& (ﬂitz‘g‘g) ((’22)) jﬁifv‘:‘r‘:;}t‘g 48 090 0627  0.71-1.08 100
analysis) Pleasure (0-18) 80 974 4176  8.81-10.67 900 0.009
46 11.67 3584  10.61-12.74 1150
Discomfort (0-6) 82 357 1982  3.14-4.01 400 <0.001
48 485  1.688  4.36-5.34 600
Orgasm (0-6) 82 459 126 431-4.86 480 0.266
48 480 1.8 4.43-5.17 520
Health status (1-7) 130 505 1209  4.84-5.26 500 0.632
51 516 1332 4.78-5.53 500
Quality of life (1-7) 127 503 1215  4.82-524 500 0.407
50 520  1.178  4.86-5.53 500
Global health status 132 67.74 18997  64.47-71.01 6667 0.551
51 69.77 18.850  64.47-75.07 6667

mastectomy (with or without breast reconstruction) were
not observed, confirming the results of Cortés-Flores [14].
Chemotherapy had no impact on SF in BC patients as well.
Interestingly, patients with chemotherapy also showed no
differences in QoL and global health status compared to
BC patients without chemotherapy and healthy controls.
Panjari et al. [24] reported similar results in their study.
In contrast other authors just recently described a nega-
tive influence of chemotherapy on SF in BC patients [3,
25]. Special attention has been drawn to the influence of
antihormonal therapy on SF in BC patients. Some authors
reported no changes in SA and SF linked to antihormonal
therapy with tamoxifen, whereas other studies described
increased sexual dysfunctions like dyspareunia, discomfort
and hot flashes [5, 26, 27]. Sexual interest, arousal and
orgasm were not impaired by tamoxifen therapy [26]. Aro-
matase inhibitors seemed to be more often connected with
sexual dysfunction, vaginal dryness, pruritus, dyspareunia
and decreased sexual desire (libido) [28, 29].

Our findings support the hypothesis that antihormonal
therapy seems to be an important factor influencing SF and
QoL in BC patients. If this effect will also be seen in larger
studies, patients should be especially informed about this
side-effect of antihormonal therapy and possible treatment
strategies.

The relevance of SA for QoL in BC patients was empha-
sized by the finding that sexually active BC patients reported
a significant better health status and QoL in our study.

In the present study BC patients showed a lower SA rate
(45.9%) than healthy controls (76.7%). While in healthy con-
trols mainly the lack of a partner (41.7%) was the source for
sexual inactivity, BC patients reported decreased or no inter-
est in sex (42.4%) and physical problems (34.3%) as main
reasons for sexual inactivity. These findings are consistent
with previously published studies [25]. The higher rate of
BC patients without sexual interest compared to healthy
controls might, besides social factors like higher age and a
higher rate of patients living without a partner (20.8% vs.

@ Springer
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Table 6 Multivariate analysis (a) (adjusted for age) of sexual function (SF) in breast cancer (BC) and ovarian cancer (OC) patients and healthy
controls (CG), (b) (adjusted for age and time since diagnosis) of SF in BC and OC patients

(a) Parameter estimates 95% C1 p value F test p value
Habit
BC vs. CG -0.24 —0.491t0 0.01 0.063 0.110
OC vs. CG —0.02 —0.31t00.26 0.876
BC vs. OC -0.21 —0.481t00.05 0.108
Pleasure
BC vs. CG -1.71 —3.33t0 -0.10 0.038 0.114
OC vs. CG -1.15 —3.00to 0.70 0.220
BC vs. OC —0.56 —2.24t01.11 0.507
Discomfort
BC vs. CG —1.08 —1.80to —0.35 0.004 0.015
OC vs. CG —0.60 —1.441t00.24 0.157
BC vs. OC —-0.47 —1.24t00.29 0.225
Orgasm
BC vs. CG —-0.35 —-0.86t00.15 0.167 0.335
OC vs. CG —-0.09 —0.66 to 0.49 0.769
BC vs. OC -0.27 —0.80 t0 0.26 0.314
Health status
BC vs. CG 0.06 —0.38 t0 0.50 0.773 0.228
OC vs. CG 0.42 —0.10 to 0.94 0.117
BC vs. OC -0.35 —0.81t00.11 0.133
QoL
BC vs. CG -0.07 —0.51t0 0.37 0.755 0.774
OC vs. CG 0.10 —0.42t0 0.61 0.714
BC vs. OC -0.17 —0.63t0 0.29 0.477
Global health status
BC vs. CG 0.02 —6.70 t0 6.75 0.994 0.423
OC vs. CG 4.42 —3.54t012.38 0.275
BC vs. OC —4.40 —11.39 t0 2.60 0.217
(b) Parameter estimates 95% C1 F test p value

Breast cancer (BC)

Habit
Operation (breast) 0.991
Operation (axilla) —-0.35 —0.65to —0.05 0.024
Chemotherapy -0.15 —0.27 t0 0.56 0.486
Antihormonal therapy -0.17 —0.51t00.18 0.337
Pleasure
Operation (breast) 0.972
Operation (axilla) —-1.97 —4.11t00.18 0.071
Chemotherapy 1.26 —1.66to 4.18 0.393
Antihormonal therapy —1.61 —4.14 10 0.92 0.208
Discomfort
Operation (breast) 0.755
Operation (axilla) -0.46 —1.48t00.55 0.365
Chemotherapy -0.20 —-1.59t0 1.19 0.772
Antihormonal therapy 0.26 —0.88 to 1.40 0.653
Orgasm
Operation (breast) 0.353
Operation (axilla) -0.35 —0.98 t0 0.28 0.268
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Table 6 (continued)

(b) Parameter estimates 95% C1 F test p value
Chemotherapy -0.20 —1.06 to 0.67 0.655
Antihormonal therapy -0.21 —0.96 to 0.54 0.580
Health status

Operation (breast) 0.892

Operation (axilla) 0.15 —0.30 to 0.60 0.515

Chemotherapy 0.29 —0.26t00.83 0.298

Antihormonal therapy —0.63 —1.13t0 -0.12 0.016
QoL

Operation (breast) 0.289

Operation (axilla) —-0.17 —0.63t00.29 0.470

Chemotherapy —0.08 —0.64 to 0.49 0.792

Antihormonal therapy —-0.52 —1.06t00.03 0.061
Global Health status

Operation (breast) 0.454

Operation (axilla) —-0.09 —7.01 to 6.82 0.979

Chemotherapy 2.95 —-5.461t011.37 0.489

Antihormonal therapy —10.11 —18.03t0 —2.18 0.013

Ovarian cancer (OC)

Habit

Chemotherapy -0.28 —0.75t00.181 0.222
Pleasure

Chemotherapy —-2.24 —-5.76t0 1.27 0.202
Discomfort

Chemotherapy -0.12 —1.55t0 1-32 0.871
Orgasm

Chemotherapy —-0.44 —1.531t00.66 0.419
Health status

Chemotherapy 0.12 —0.81to0 1.04 0.799
QoL

Chemotherapy -0.14 —1.16t0 0.88 0.775
Global health status

Chemotherapy 0.15 —14.61 to 14.90 0.984

11.7%), be due to a lack of hormones (androgens, estrogen,
progesterone) caused by decreased or missing ovarian func-
tion (chemotherapy, postmenopausal status, oophorectomy)
and/or the administration of antihormonal therapy. Main
reasons for sexual inactivity of OC patients were, as in BC
patients, decreased sexual desire and the lack of a partner.
In contrast to the BC patients of our study and to the report
of Carmack-Taylor et al. [30] physical problems only played
a minor role as reason for sexual inactivity in OC patients
(18.5% vs. 34.3%).

SA in OC patients (56.5%) was lower than in healthy con-
trols (76.7%), but still higher than in BC patients (45.9%).
The observed SA rate in the present study was slightly
higher than reported before (56.5% vs 50.0%) [30].

Sexual problems including vaginal dryness, discomfort
during intercourse, problems with orgasm and decreased

desire have been associated with therapy (including pelvic
surgery) for OC and other gynecologic malignancies [12].
In our study population no significant differences in SF were
observed for OC patients compared to healthy controls as
well as to BC patients. Interestingly, OC patients even did
not show differences in QoL and health status compared to
healthy controls. Administration of chemotherapy did not
change these findings. In contrast to BC patients SA was not
linked to QoL and health status. Neither problems in SF nor
decreased QoL and health status were seen in OC patients,
who had survived their disease for at least 2 years. These
observations are corresponding to the findings of Zhou et al.
[31] in 2016 who reported good health and QoL in OC sur-
vivors. As reasons for the surprisingly good physical and
psychical health of OC survivors a change of perspective on
life difficulties and altered priorities as well as gratefulness
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after surviving a life threatening illness must be discussed.
These conclusions, as well as the finding that overall QoL is
highly more correlated with psychological well-being than
with physical, social or spiritual well-being may also be suit-
able to explain the observation in BC patients that problems
in SF were not associated with decreased health status and
QoL [32].

Women who have survived a life threatening disease like
OC or BC are not only grateful for belonging to the survivor
group (“the lucky ones”) but also alter their life perspec-
tive and change their priorities resulting in giving physi-
cal restrictions (e.g., SF, scars) less importance for overall
well-being.

The high refusal rate to answer the questionnaires could
be a potential source of bias leading to underestimation of
the reported issues due to possible positive selection of the
responders. Other sources of bias could be the lack of an
age-matched CG and different periods of time between diag-
nosis and this one-time study evaluation.

Communication about SF and especially sexual problems
seems to be still difficult for patients even in an anonymous
setting. In our study this was shown by the high percent-
age (462 of 803 =57.6%) of either non-responding or non-
participating patients. This observation was illustrated by
the reasons for non-participation which patients stated in
the non-participation form. Besides “other reasons” the most
frequently given reason for non-participation was “questions
are too intimate” (43.1%). Compared to healthy controls BC
patients showed limitations in SF with a lower SA rate and
more discomfort, but no differences in experiencing orgasm.
Antihormonal therapy was an important factor influencing
SF and well-being during the first years after therapy. In
general, SA was associated with a better health status, a bet-
ter QoL and a better global health status. Sexually active OC
patients reported no significant differences in SF compared
to healthy controls.

Conclusions and clinical relevance

This study showed that communication about SF and espe-
cially sexual problems seems to be still difficult for patients
even in an anonymous setting. In clinical routine this should
be considered in patient consultations after cancer. BC
patients showed limitations in SF with a lower SA rate and
more discomfort compared to healthy controls. Since anti-
hormonal therapy was an important factor influencing SF
and well-being in the present study, this should be taken
into account counseling BC patients with impaired SF or
well-being.

Interestingly, BC and OC survivors reported good physi-
cal and psychical health without differences in QoL and
health status compared to controls. This might be explained

@ Springer

by a change of perspective on life difficulties and altered
priorities after surviving a life threatening disease.
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