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ORIGINAL ARTICLE

The majority of Danish breast cancer survivors on adjuvant endocrine therapy
have clinically relevant sexual dysfunction: a cross-sectional study

Mia Fogha, Astrid Højgaardb, Charlotte Birkmose Rotbølc and Anders Bonde Jensena

aDepartment of Oncology, Aarhus University Hospital, Aarhus, Denmark; bSexological Centre, Aalborg University Hospital, Aalborg, Denmark;
cDepartment of Oncology, Aalborg University Hospital, Aalborg, Denmark

ABSTRACT
Background: Impairments in sexual function are common among breast cancer survivors (BCSs), par-
ticularly in BCSs receiving adjuvant endocrine therapy (AET). Whether these impairments cause dis-
tress, thus qualifying for a more clinically relevant diagnosis of sexual dysfunction (SD), is inadequately
described among BCSs and represents an important research gap. Hence, the primary aim of this
study was to estimate the prevalence of clinically relevant SD, in this context: impairments with associ-
ated distress, and to identify factors associated with SD among BCSs on AET. Secondly, to explore the
extent of distress caused by specific impairments in sexual function.
Materials and methods: In this cross-sectional study of BCSs on adjuvant treatment with endocrine
therapy for at least three months, participants completed an online survey comprising standardized
measures of sexual and psychosocial function. Female Sexual Function Index (FSFI) and Sexual
Complaint Screener – Women (SCS-W) were used to asses clinically relevant SD. Multiple regression
analyses were performed to identify factors significantly associated with SD.
Results: In total, 333 BCSs with a mean age of 58.7 years were included in the study, of whom 227
were sexually active. Among sexually active BCSs, 134 (59%) met the criteria for having clinically rele-
vant SD, of whom 78 (58%) perceived cancer treatment as the primary reason for their sexual prob-
lems. Factors associated with SD included vaginal dryness (adjusted OR¼ 2.25, 95% CI: 1.52–3.34,
p< .01) and psychological well-being (adjusted OR¼ 1.11, 95% CI: 1.03–1.18, p< .01). Age was not
related to neither prevalence of SD nor the level of distress caused by any impairment, with exception
of low sexual desire. Pain in relation to intercourse was the most distressing impairment.
Conclusion: SD was highly prevalent among sexually active BCSs on AET. Sexual health is important
to address independent of the woman’s age.
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Introduction

The increasing number of breast cancer survivors (BCSs)
necessitates consideration of long-term side effects and late
effects of breast cancer (BC) treatment including sexual dys-
function (SD) [1–3]. Studies have found that both chemother-
apy (CT) and adjuvant endocrine therapy (AET) with either
tamoxifen – an estrogen receptor blocker or aromatase
inhibitors (AIs), that prevent estrogen formation in post-
menopausal women, may interfere with sexual function by
inducing or worsening symptoms often related to meno-
pause; low libido, vaginal dryness and pain [4–10]. Although
CT is considered the primary cause of permanent premature
menopause [10,11], side effects of AET may be more prob-
lematic as the recommended treatment duration is at least
five years [12,13].

Several studies have evaluated the prevalence of SD
among BCSs [14–24], but inconsistency in the definition and
assessment of SD complicates interpretation and comparison
of results.

The most widely used classification systems, ICD-10 [25]
and DSM-IV-TR [26,27], describe four major categories of SDs
(desire disorders, arousal disorder, orgasmic disorder, and
sexual pain disorders). Both systems recognize the need for a
distress criterion in defining SD [28]. Accordingly, SD should
comprise two elements: the impairment such as low desire,
and the distress this imposes on the individual.

The most frequently used instrument to assess SD is the
validated Female Sexual Function Index (FSFI), the creation
of which in 2000 was influenced by DSM-IV-TR and ICD-10
[25,27,29,30]. However, FSFI does not account for distress
and only few studies evaluating SD among BCSs have used
an additional scale to integrate distress in their definition of
SD [15,17,20,31]. Hence, prevalence estimates of SD among
BCSs assessed by the FSFI show a considerable variation
between studies, ranging from 32% to 93% [14–21,32]. These
variations may also reflect differences in age and degree of
sexual activity between cohorts.

Assessment of distress caused by a sexual problem ena-
bles identification of women with clinically relevant sexual
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disorders. In accordance, studies evaluating SD solely based
on the FSFI may overestimate the prevalence of clinically
relevant SD, in this context; impairments in sexual function
causing distress. To our knowledge, there is a research gap
as no prior studies have assessed clinically relevant SD by
combining total FSFI with a distress scale among sexually
active BCSs in a Western population. Furthermore, present
studies lack information of which impairments are most dis-
tressful to BCSs and therefore may require increased atten-
tion in a rehabilitation perspective.

In addition to treatment-related factors, other factors as
age [9,33–35], depressive symptoms [33,34,36,37], concerns
about body image [15,36–40], relationship issues [34–36] and
partner’s SD [16,36] significantly impact sexual health and
may be associated with SD. However, most studies included
only few factors in their analyses. In addition, sexual quality
of life (SQOL) prior to BC is rarely reported, thus limiting the
ability to determine if the sexual problems experienced are
inflicted by treatment per se.

Estimates of prevalence of clinically relevant SD among
BCSs are required to elucidate the need for sexual rehabilita-
tion after BC. It is necessary to identify factors associated
with SD and the impact of BC treatment to establish poten-
tial targets of rehabilitation. Hence, the primary aim of this
study was to estimate the prevalence of clinically relevant SD
among BCSs on AET and to determine associated factors of
SD. Secondly, to explore the extent of distress caused by
specific impairments in sexual function and analyze if these
were perceived as consequences of BC treatment by BCSs.

Materials and methods

Recruitment and data collection

This survey-based, cross-sectional cohort study was con-
ducted from April 2018 to May 2019 at Aarhus University
Hospital and Aalborg University Hospital, Denmark. Inclusion
criteria: 1) female gender, 2) �18 years of age, 3) current
treatment for �3months with AET, either tamoxifen if pre-
or perimenopausal or letrozole (an AI) if postmenopausal, 4)
completion of all primary treatment (surgery, radiation ther-
apy, CT) for BC stages 0-III, 5) no clinical evidence of recur-
rent disease. Exclusion criteria: 1) other cancer diagnosis,
except non-melanoma skin cancer, 2) vaginal bleeding of
unknown etiology <12months prior to inclusion, 3) current
treatment with antipsychotics, and 4) history of radiation of
the vaginal area.

Eligible BCSs on AET attending follow-up visits at one of
the two oncological departments were invited to participate
in the online survey. Informed consent was obtained from all
enrolled patients.

Data provided by BCSs were securely stored using
Research Electronic Data Capture (REDCap). All personal data
were managed and protected in accordance with current
European data legislation [41,42]. The study was approved
by the Danish Data Protection Agency (approval no. 2012-
58-006). According to Danish law, a science-ethic committee
approval for survey-based studies is not mandatory.

Assessment of primary outcome

Female sexual function index (FSFI)
The FSFI (19-items) is a psychometrically validated question-
naire addressing subdomains of sexual functioning in the
past four weeks [29,43,44]. The total FSFI score ranges from
2 to 36. A cutoff of 26.55 differentiates women at risk of SD
from women without SD [44]. Others have used FSFI in
Danish [45]. As FSFI is highly sensitive to sexual activity sta-
tus [15,29], and as abstaining from sexual activity may not
necessarily reflect SD but potentially absence of a partner,
we performed the analysis of SD on a selected cohort com-
prising only sexually active BCSs, who engaged in inter-
course. This was done to circumvent the most obvious
confounder for identifying SD (not having a partner).
Likewise, sexually active BCSs who answered ‘no intercourse’
in the FSFI were included if they had a partner.

Sexual complaint screener – women (SCS-W)
The SCS-W (10-items) is a screening tool addressing all
domains of SD in the past six months, developed by the
International Society for Sexual Medicine (ISSM) [46]. There is
preliminary evidence of good validity when compared to
FSFI [47]. Moreover, SCS-W addresses distress caused by any
sexual complaint, reinforcing diagnosis of SD. In this study,
distress was considered present when an impairment in sex-
ual function was experienced as ‘a considerable problem’ or
‘a very great problem’.

Although the time course of SCS-W is beyond the scope
of FSFI, this was not considered problematic as the cohort
comprised BCSs on current treatment with AET for
�3months. Furthermore, BCSs had to have completed all pri-
mary treatment, thus both scales only cover a period, where
the women had treatment for their BC, which minimizes the
impact of the two different time frames.

Defining clinically relevant sexual dysfunction

SD was considered clinically relevant when BCSs were at risk
of SD according to FSFI (total score �26.55) and had distress
caused by at least one sexual impairment according to
SCS-W.

Assessment of covariates

Sociodemographic and health-related variables were
assessed by additional questions developed by the authors.
Clinical variables as tumor characteristics and type of AET
were collected from medical records.

Urogenital symptoms
The International Consultation on Incontinence Modular
Questionnaire – Female Sexual Matters associated with Lower
Urinary Tract Symptoms (ICIQ-FLUTSsex) is a validated four-
item questionnaire addressing vaginal and urinary symptoms
[48,49]. Each item is rated on a four-point Likert scale, and
greater values reflect more comprehensive problems.
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Psychological well-being
The Beck Depression Inventory (BDI) is a validated question-
naire with 21 items measuring the severity of depressive
symptoms [50–52].

Body image and relationship status
Subscales of the Cancer Rehabilitation Evaluation System
(CARES) were used to assess body image and relationship
satisfaction. CARES is a validated, cancer-specific, rehabilita-
tion and quality of life instrument [53,54].

Sexual quality of life prior to breast cancer diagnosis
Five items were developed to evaluate whether SQOL had
changed due to BC treatment (Table S1, Supplemental).

The total survey consisted of 177 items and took approxi-
mately 30min to complete.

ICIQ-FLUTSsex and CARES subscales were translated into
Danish using a standard forward-backward translation pro-
cess, based on MAPI Institute guidelines [55]. Permission to
use the scales was obtained from the developers of the
instruments.

Statistical analysis

When testing for group differences, chi2 and the
Wilcoxon–Man–Whitney tests were used. Multiple logistic
regression analyses were used for analyzing associations
between specific factors and SD. SD was constructed as a
binary outcome (SD ¼ total FSFI � 26.55 þdistress, No SD ¼
total FSFI � 26.55 �distress or total FSFI >26.55). First, uni-
variate analyses were performed, separately testing all inde-
pendent variables against SD. Factors significantly associated
with SD and not significantly correlated to other independ-
ent variables, were included in the multivariate analysis.
Restricting the number of independent variables entered
into the regression model prevented overfitting [56,57]. The
statistical model was further validated through tests for addi-
tivity and linearity. Continues variables are presented as
means ± standard deviations when normally distributed, and
medians including range for not normally distributed data.
Results were considered significant if the two-sided p-values
were <.05. Statistical analyses were performed using Stata
15 (StataCorp LP, College Station, TX, USA).

Management of missing values
Participants were excluded from either all analyses, a specific
subscale or standardized instrument, when failing to com-
plete >20% of the total survey or of a specific subscale or
instrument, respectively. Missing responses with no discern-
ible pattern were considered missing at random and were
replaced with the participant’s mean item score of the rele-
vant domain/subscale (in FSFI and CARES) and mean item
score of the total questionnaire (in BDI).

Results

A total of 369 BCSs completed the survey. Response rate and
exclusion of participants are displayed in Figure 1. Thirty-six
BCSs were non-eligible, primarily due to incomplete ques-
tionnaire data. The total study cohort amounted to 333 BCSs.
The cohort for analysis of SD comprised 227 sexually
active BCSs.

Characteristics of the study cohort are displayed in
Table 1. Mean age was 58.74 ± 10.13 years (range: 22–80).

Figure 1. Flowchart. AUH: Aarhus University Hospital; AAUH: Aalborg University
Hospital; BCSs: breast cancer survivors; AET: adjuvant endocrine therapy; FSFI:
Female Sexual Function Index; SCS-W: Sexual Complaint Screener – Women;
SD: sexual dysfunction. �At AAUH; the number of women invited to participate
was not registered.
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Mean age of non-respondents was 61.34 ± 10.20 years (range:
23–91). No further characteristics of non-respondents were
accessible; however, the small age difference indicates that
our study cohort may also be representative regarding clin-
ical parameters. Of characteristics not listed in Table 1, most
participants were Caucasian (99%), sexually active (80%) and
satisfied with their sexual life prior to BC (84%). Nine percent
had taken antidepressants during the past month. Median
time since surgery was 26.91months (3–144months) and
median duration of AET was 22.93months (3–120).

Prevalence of clinically relevant sexual dysfunction

Among the 227 sexually active BCSs, 134 (59%) met the cri-
teria for having clinically relevant SD (total FSFI score
�26.55þ distress). Disregarding the presence of distress, 142
BCSs (63%) were at risk of SD (total FSFI score �26.55).

To explore the risk of bias when excluding sexually
inactive BCSs, we compared BCSs based on sexual activity
status (Tables S2–S4, Supplemental). No significant bias was
revealed when comparing the two groups.

Reasons for sexual inactivity

Reasons for sexual inactivity among BCSs (N¼ 65) comprised:
low libido (51%), no partner (49%), partner’s SD (23%), feel-
ing unattractive (20%), relationship issues (17%), tiredness
(11%) and urogenital symptoms (9%). Eight reported low
libido and/or urogenital symptoms as the only reasons for
sexual inactivity. These BCSs may have SD; however, when
including these eight women in the analysis, SD prevalence
remained at 59%.

Distress related to individual impairments

In the total cohort, lowest average domain scores in FSFI
were seen for desire (median 2.4, range 1.2–5.4), and 99% of
BCSs were at risk of hypoactive sexual desire disorder
(HSDD) (domain score �5) [30]. However, only 26% of
women at risk of HSDD reported distress in SCS-W.

Calculating average scores of the individual bother scales
in the SCS-W showed that pain in relation to intercourse
caused most distress, followed by lack of orgasm. Distress
related to low desire was negatively associated with age
(rho¼ �0.33, p< .01). Noteworthy, distress related to pain,
lack of orgasm, arousal and pleasure was not associated
with age.

Sexual dysfunction and covariates

Urogenital and psychosocial scores
Data from ICIQ-FLUTSsex showed that 74% of the total
cohort reported current urogenital symptoms (dry vagina,
urinary symptoms and/or pain in relation to intercourse).
Only 20% have experienced these symptoms prior to BC
diagnosis. The presence of specific urogenital symptoms
prior to BC diagnosis and at study entry is shown in Table 2.

Table 1. Sociodemographic, health-related and clinical characteristics of the
total study cohort.

Variable
Total study cohort (N¼ 333)

N (%)d

Age, years
<50 65 (20)
�50 268 (80)

Mean ± SD (range) 58.74 ± 10.13 (22–80)
Education, years
�13 130 (39)
>13 202 (61)
Missing 1

Relationship status
Living with a partner 262 (79)
Single 71 (21)
Among BCS with a partner
New partner since BC 11 (4)

Menopause status
- at time of BC diagnosis
Premenopausala 98 (30)
Perimenopauseb 22 (6)
Postmenopausalc 212 (64)
Missing 1

- at time of study entry
Premenopausala 8 (2)
Perimenopauseb 11 (3)
Postmenopausalc 313 (95)
Missing 1

BMI
16–25 157 (47)
25–30 (overweight) 118 (36)
>30 (obese) 56 (17)
Missing 2

Mean ± SD (range) 25.98 ± 4.64 (16.4–53.9)
Use of medication (>3 days in the past month)
Sleep medication 25 (8)
Antidepressants 31 (9)
Anxiety medication 18 (6)

Median time since surgery (range), months 26.91 (3–144)
New primary BC 23 (7)
Tumor grading
I 70 (21)
II 180 (54)
III 60 (18)
NAe 23 (7)

Mean tumor size ± SD (range), mm 18.00 ± 11.30 (0–100)
Axillary lymph node involvement
Yes 59 (29)
No 142 (71)

Median no. involved (range) 2 (1–31)
Type of surgery
Lumpectomy 217 (65)
Mastectomy 116 (35)

Breast reconstruction 39 (12)
Treatment
AET only 15 (5)
AET in combination with
Chemotherapy 206 (62)
Radiation therapy 279 (84)
Trastuzumab 47 (14)

Current AET
Letrozole 209 (63)
Tamoxifen 124 (37)

Duration of AET, months
3–12 85 (26)
13–36 128 (38)
>36 120 (36)

Median treatment time (range) 22.93 (3–120)

BMI: body mass index; BCS: breast cancer survivors; BC: breast cancer; AET:
adjuvant endocrine therapy.
aRegular menstruation.
bIrregular menstruation.
cMenstruation stopped.
dCalculated based on received responses (excluded missing values).
ePatient had mucinous or micropapillary carcinoma of the breast, or received
neoadjuvant chemotherapy.
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Psychosocial scores indicated high psychological well-
being (BDI, median (range): 6 (0–32)), high relationship satis-
faction (CARES marital subscale: 0.22 (0–2.89)) and few body
image concerns (CARES body image subscale: 0.33 (0–4)).

Sexual dysfunction associated with breast cancer
treatment
Of the 134 sexually active BCSs with clinically relevant SD,
114 (85%) experienced their sexual life as worse or much
worse after BC, and 78 women (58%) perceived their sexual
problems as a consequence of BC treatment. These women
reported that their sexual satisfaction had worsened due to
low desire (N¼ 68, 87%), urogenital symptoms (N¼ 53, 68%),
feeling of unattractiveness (N¼ 26, 33%) and/or tiredness
(N¼ 13, 17%).

Relationship between sexual dysfunction and covariates
Results from univariate analyses are shown in Table 3.
Vaginal dryness, psychological well-being and relationship
satisfaction were significantly associated with clinically rele-
vant SD. Odds for SD increased with higher scores at ICIQ-
FLUTSsex (OR¼ 2.41, 95% CI: 1.68–3.47, p< .01) and at BDI
(OR ¼ 1.12, 95% CI: 1.06–1.18, p< .01), indicating increasing
probability of SD with more/worse vaginal dryness and
depressive symptoms. Similarly, odds of SD increased with
higher score on the CARES marital subscale (>median score
vs. <median score: OR ¼ 1.90, 95% CI: 1.10–3.29, p¼ .02),
indicating increasing probability of SD with less relationship
satisfaction. No treatment-related factors were significantly
associated with SD.

Due to a non-linear relationship between log odds of SD
and the continuous variable of relationship satisfaction,
caused by a few BCSs with high subscale scores,

categorization of relationship satisfaction was used in the
multivariate analyses.

Table 4 presents the results of the multivariate analysis.
Only vaginal dryness (OR ¼ 2.25, 95% CI: 1.52–3.34, p< .01)
and psychological well-being (OR ¼ 1.11, 95% CI: 1.03–1.18,
p< .01) remained significantly related to SD, with vaginal
dryness being closest associated with SD.

Table 3. Odds ratios for sexual dysfunction according to selected covariates
among sexually active women (N¼ 227).

N (%)a OR (95% CI) p

Age, range 24–80 years
�50 years 51 (22) ref
>50 years 176 (78) 1.53 (0.82–2.86) .19

Continuous 227 1.01 (0.98–1.03) .66
Type of surgery

Lumpectomy 148 (65) ref
Mastectomy 79 (35) 0.95 (0.55–1.65) .86

Type of AET
Letrozole 127 (56) - ref
Tamoxifen 100 (44) 0.80 (0.47–1.36) .41

Duration of AET
3–12 months 60 (27) - ref
13–36 months 80 (35) 1.38 (0.70–2.72) .35
36–120 months 87 (38) 1.36 (0.70–2.65) .36

Continuous 227 1.00 (0.99–1.01) .81
Chemotherapy

Yes 151 (67) - ref
No 76 (33) 0.73 (0.42–1.28) .27

Radiotherapy
Yes 192 (85) - ref
No 35 (15) 2.24 (1.00–5.05) .05

Herceptin
Yes 35 (15) - ref
No 192 (85) 0.71 (0.34–1.52) .38

Education
Short education: �13 yrs 81 (36) - ref
Long education: >13 yrs 146 (64) 1.46 (0.84–2.53) .18

BMI
16–25 116 (51) - ref
25–30 (overweight) 78 (35) 1.53 (0.85–2.78) .16
>30 (obese) 32 (14) 1.04 (0.47–2.30) .91
Missing 1

Menopause status at time of diagnosis
Pre/peri 100 (44) - ref
Post 126 (56) 1.37 (0.81–2.35) .24
Missing 1

Prior vaginal dryness
No 198 (87) - ref
Yes 29 (13) 1.64 (0.71–3.78) .25

Current vaginal drynessb

Continuous 227 2.41 (1.68–3.47) <.01†

Prior urinary symptoms
No 212 (93) - ref
Yes 15 (7) 1.99 (0.61–6.45) .25

Current urinary symptomsb

Continuous 207 1.56 (0.66–3.71) .31
Missing 20

Psychological well-beingc

Continuous 225 1.12 (1.06–1.18) <.01†

Missing 2
Body imaged

Continuous 227 1.24 (0.90–1.72) .19
Relationship satisfactiond

0–0.22 (median) 98 (45) - ref
0.22–2.89 (max score) 119 (55) 1.90 (1.10–3.29) .02†

BMI: body mass index; AET: adjuvant endocrine therapy.
aCalculated based on received responses (excluded missing).
bICIQ-FLUTSsex item score ranging from 0 to 3.
cBDI sum score ranging from 0 to 63.
dCARES subscale score ranging from 0 to 4.
†Level of significance (p< .05).

Table 2. Urogenital symptoms prior to the breast cancer diagnosis and at
time of study entry.

Urogenital symptoms
Prior to BCa

At time of
study entryb

N (%)c N (%)c

Vaginal dryness
Yes 43 (13) 154 (47)
No 285 (87) 172 (53)
Missing 5 7

Urinary symptoms (e.g. pain, incontinence)
Yes 20 (6) 76 (24)
No 308 (94) 243 (76)
Missing 5 14

Dyspareunia
Yes 25 (8) 123 (38)
No 303 (92) 205 (62)
Missing 5 5

None of the above symptoms 244 (74) 84 (26)
Do not recall 22 (7) –

BC: breast cancer.
aUrogenital symptoms were reported as ‘yes’ (present) or ‘no’ (not present).
bUrogenital symptoms were present if BCSs answered ‘a little’, ‘somewhat’ or
‘a lot’ in the ICIQ-FLUTSsex. If they answered ‘not at all’ the symptoms were
not present.

cCalculated based on received responses (excluded missing).
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Discussion

The present study investigated the prevalence of clinically
relevant SD, defined as impairments in sexual function caus-
ing distress, among BCSs on AET. Main findings were that
among 227 sexually active BCSs, 59% met the criteria for
having clinically relevant SD, and 58% of these women per-
ceived SD as a consequence of BC treatment. Low desire was
experienced by 99% of BCSs, including those being sexually
inactive or not having a partner, consequently, only 26%
reported associated distress. The most distressing impairment
in sexual function was pain in relation to intercourse, fol-
lowed by lack of orgasm. The level of distress related to
both impairments was independent of age. Finally, vaginal
dryness and psychological well-being were significantly asso-
ciated with SD, whereas age, type of BC treatment and dur-
ation of AET did not influence the risk of SD.

To our knowledge, this study is the first to combine total
FSFI with a distress scale to assess a more clinically relevant
measure of any SD among sexually active BCSs in a western
population. One study by Robinson et al. [31] evaluated
HSDD among Australian BCSs combining the FSFI desire
domain and the Female Sexual Distress Scale (FSDS-R), how-
ever, no result regarding total FSFI was reported. The study
by Lee et al. [20], who used the combined measures of all
FSFI domain scores and FSDS, was more comparable to our
study regarding SD outcome. They found that among 269
sexually active Korean BCSs, 32% had SD. This estimate of SD
differs considerably from our estimate of 59%, possibly due
to methodological differences. Lee et al. [20] used FSFI
domain scores <3 as cutoff scores in their definition of SD.
These cutoff scores may not appropriately assess SD, as they
are not validated [30]. In addition, the use of FSDS to assess
distress may also play a role. FSDS is a validated instrument
assessing sexual distress, which includes feelings of guilt, frus-
tration, stress, worry, anger, embarrassment, and unhappi-
ness [58]. This deviates from distress assessed by SCS-W, as
SCS-W measures the level of bother related to individual
impairments in sexual function. Possibly, not all women
bothered by impairments in sexual function, will meet the
criteria for sexual distress according to FSDS. Nevertheless,
we believe that distress assessed by a bother scale is a
meaningful measure to describe clinically relevant SD.

Disregarding the inclusion of distress, we found that 63%
of BCSs were at risk of SD according to FSFI. A recently pub-
lished meta-analysis of SD prevalence among women with

BC, including 15 studies using FSFI, found a pooled SD esti-
mate of 73% [59]. Several of the included studies did not
exclude sexually inactive women from FSFI analysis, which
may explain the higher estimate of SD. The significance of
sexual activity status is demonstrated in the study by Raggio
et al. [15], where the prevalence of SD decreased from 74%
to 60% when excluding sexually inactive BCSs. A newly pub-
lished study by Gandhi et al. [32] found that 47% of 278
sexually active BCSs were at risk of SD. This study cohort was
similar to ours regarding menopausal status, however, only
59% received AET.

Among the 134 BCSs with clinically relevant SD in the
present study, 58% associated SD with their BC treatment.
This reflects results from a large Australian cross-sectional
study [37], where most BC patients reported several conse-
quences of BC treatment affecting sexual health, such as
vaginal dryness (63%) and feelings of unattractiveness (51%).
In the prospective cohort study by Lee et al. [20]., they inves-
tigated SD both prior to diagnosis and after BC treatment,
with exception of AET, and found the prevalence of SD
increased significantly from 17.6% to 31.6% following diag-
nosis and primary treatment. In a large national representa-
tive Danish cohort [60], prevalence of SD assessed by FSFI-6
was 28% among 3394 sexually active women aged
55–64 years. The considerably lower prevalence of SD found
in the background population as compared to BCSs supports
the hypothesis that BC treatment has a major impact upon
sexual well-being.

No significant association between type of BC treatment
and risk of SD was revealed by regression analyses. Similar to
other studies, we found significant associations between SD
and psychological well-being [20,33–36], relationship satisfac-
tion [18,21,34–36] and vaginal dryness [18,24,33,36]. However
only vaginal dryness and psychological well-being remained
significant in the multivariate analysis. Due to the cross-sec-
tional design of this study, it is not possible to discern the
causality between poor relationship or depression and the
risk of SD. Vaginal dryness remained significantly associated
to SD in the multivariate analysis, indicating that AET itself
may contribute with significant changes regarding urogenital
symptoms. These findings further emphasize the importance
of addressing urogenital symptoms independent of age.

Intriguingly, age did not influence the level of distress
caused by impairments in sexual function, with exception of
low desire. In the general population, sexual problems seems
to increase with age [60], whereas the proportion of women
distressed about the sexual problems attenuates with age
[61,62]. Side effects of BC treatment may significantly and
abruptly worsen menopausal symptoms in peri- and post-
menopausal women, which might explain why changes in
sexual health are equally distressing for post- and pre-meno-
pausal women.

Among the strengths of this study are the consideration
of various factors potentially affecting sexual health and the
thorough analysis of FSFI scores. Domain scores of zero were
only accepted when SD was a plausible underlying cause;
hence, the risk of overestimating prevalence of SD was
reduced. Furthermore, reasons for sexual inactivity were

Table 4. Adjusted odds ratios for sexual dysfunction according to age, vaginal
dryness, psychological well-being, relationship satisfaction and duration of
adjuvant endocrine therapy.

Variable N (%) OR (95% CI) p

Agea 216 1.03 (1.00–1.07) .06
Vaginal drynessa 216 2.25 (1.52–3.34) <.01†

Psychological well-beinga 216 1.11 (1.03–1.18) <.01†

Relationship satisfaction
0–0.22 (median) 97 (45) - ref
0.22–2.89 (max score) 119 (55) 1.27 (0.67–2.42) .46

Duration of AETa 216 1.00 (0.99–1.01) .59

AET: Adjuvant endocrine therapy.
aContinuous scale.
†Level of significance (p< .05).
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obtained and did not seem to reveal any bias. Ideally, rea-
sons for not engaging in intercourse should also have been
assessed. Importantly, it was possible to evaluate the extent
to which SD was perceived as a long-term side effect of BC
treatment. Our study population is representative of BCSs
from western countries regarding sociodemographic and
clinical characteristics [15,17,21,32]. However, this study is
unique as 100% of the participants received AET.

The response rate of 56%, which is similar to other studies
evaluating sexual health among BCSs, is a limitation
[1,15,35,39], and may introduce selection bias if non-respond-
ents represent either women with many or few sexual issues.
Recall bias is inevitable when evaluating sexual health based
on subjective experiences of participants and may in particu-
lar be present in evaluation of SQOL prior to BC.

Future perspectives

As low desire was experienced by 99% of BCSs and results in
difficulties in all other phases of the sexual response or vice
versa, more focus should be given to address this particular
aspect of sexuality in AET patients.

The response rate emphasizes the taboo surrounding sex-
ual issues, which necessitates a safe setting for sexological
counseling and sufficient education of relevant staff.
Sexological counseling should be offered to all BCSs, inde-
pendent of age. Involving the partner may be beneficial, as
relationship satisfaction was found to influence sexual health.
It might be speculated that presence of SD can affect treat-
ment compliance.

Conclusion

The present study emphasizes the clinical importance of
addressing sexual difficulties among sexually active BCSs, as
SD was highly prevalent and perceived as a consequence of
BC treatment by two thirds of BCSs with SD. Vaginal dryness
was the strongest associated factor of SD. Notably, age was
not related to neither prevalence of SD nor level of distress
caused by any impairment, with exception of low sexual
desire. Pain in relation to intercourse caused the most distress.
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