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Abstract
Purpose Sexual dysfunction is an important concern of premenopausal women with early breast cancer. We investigated 
predictors of sexual problems in two randomized controlled trials.
Methods A subset of patients enrolled in TEXT and SOFT completed global and symptom-specific quality-of-life indicators, 
CES-Depression and MOS-Sexual Problems measures at baseline, six, 12 and 24 months. Mixed models tested the associa-
tion of changes in treatment-induced symptoms (baseline to 6 months), depression at 6 months, and age at randomization 
with changes in sexual problems over 2 years.
Results Sexual problems increased by 6 months and persisted at this level. Overall, patients with more severe worsening of 
vaginal dryness, sleep disturbances and bone or joint pain at 6 months reported a greater increase in sexual problems at all 
time-points. Depression scores were significantly associated with sexual problems in the short-term. All other symptoms 
had a smaller impact on sexual problems. Age was not associated with sexual problems at any time-point.
Conclusion Among several key symptoms, vaginal dryness, sleep disturbance, and bone and joint pain significantly pre-
dicted sexual problems during the first 2 years. Early identification of these symptoms may contribute to timely and tailored 
interventions.

Keywords Sexual problems · Breast cancer · Endocrine treatment · Treatment-induced symptoms · Depression

Introduction

Sexual dysfunction has been identified as one of the most 
common and distressing consequences of cancer treatment 
[1, 2]. In women with breast cancer, reported prevalence 
of sexual dysfunction varies widely [1, 3–7] depending on 
study design, type and time-point of assessment, menopausal 
status and treatment received. In women with prior breast 
cancer, there is greater prevalence and persistence of sexual 
problems than in healthy controls [3, 8–11].

In women who are still premenopausal, any cancer treat-
ment that causes abrupt, premature ovarian failure increases 
the risk of sexual dysfunction [12]. In young women who 
experienced early menopause from treatment, sexual dys-
function was worse compared to those who continued men-
struation [3, 13]. Randomized controlled trials in premeno-
pausal women with breast cancer receiving oral adjuvant 
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endocrine treatment with or without ovarian function sup-
pression (OFS) reported a worsening in sexual functioning 
over time [14–17]. The focus of prior analyses in these trials 
was on treatment differences without investigating predictors 
of sexual dysfunction.

A variety of predictors of sexual functioning have been 
studied, most of them in mixed populations of pre- and 
postmenopausal women with breast cancer and with data 
obtained from cross-sectional designs, which do not allow 
inference regarding causal relationships. Data from longitu-
dinal observational studies are less frequently reported [18, 
19]. Some studies reported no associations between different 
treatment modalities and sexual dysfunction, [20–23], while 
others found that mastectomy, [3, 6, 10, 24] chemotherapy 
[13, 18, 19, 25] or endocrine therapy [26–30] had a nega-
tive impact on sexual functioning. Sexual dysfunction has 
also been associated with menopausal symptoms [18, 24, 
26, 31], nausea [21], insomnia [21], fatigue [13], weight 
gain [6], body mass index [32, 33], depressive symptoms [9, 
18, 19, 28] and anxiety [34]. Poorer sexual functioning has 
been reported by patients between 40 and 60 years of age 
compared to younger or older cohorts [8, 20, 35].

We investigated predictors of changes in sexual problems 
over the first 24 months of adjuvant endocrine therapy, in 
premenopausal women with hormone receptor-positive early 
breast cancer who were enrolled in the TEXT (Tamoxifen 
and Exemestane Trial) or SOFT (Suppression of Ovarian 
Function Trial) trials coordinated by the International Breast 
Cancer Study Group (IBCSG) [36, 37].

Patients and methods

Participants

The sample for this analysis comprised patients participat-
ing in TEXT or SOFT from centers with English as pri-
mary language (i.e., centers located in Australia, Canada, 
Ireland, New Zealand, South Africa, United Kingdom and 
United States) who completed supplemental question-
naires assessing sexual problems and depression (Fig. 1).

The TEXT randomized phase III trial was designed to 
investigate the question of 5 years treatment with the aro-
matase inhibitor (AI) exemestane (E) compared to tamox-
ifen (T) in patients who received OFS from the start of 
adjuvant therapy [36]. SOFT is a three-arm, randomized 
phase III trial designed to investigate the role of OFS and 
the role of exemestane in patients who remained premeno-
pausal after completion of (neo)adjuvant chemotherapy 
and in patients for whom adjuvant tamoxifen alone (with-
out chemotherapy) was considered suitable treatment [37].

Eligibility criteria for TEXT and SOFT criteria have 
been described [36, 37]. Details on adjuvant treatment 
administration are provided in the supplementary material. 
Ethics committees and appropriate national health authori-
ties from each center (see list in supplementary material) 
approved the protocol, and all patients provided written 
informed consent.

Fig. 1  CONSORT Flow chart for patients randomized in SOFT and 
TEXT included in the sexual problems analysis. TEXT  Tamoxifen 
and Exemestane Trial, SOFT Suppression of Ovarian Function Trial, 

OFS ovarian function suppression, E exemestane, T tamoxifen, QoL 
quality-of-life, ITT intention-to-treat
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Measures

Sexual problems were measured by the Medical Outcome 
Study-Sexual Problems scale (MOS-SP) [38], which consists 
of 4 items covering the dimensions sexual interest, arousal 
and orgasm as defined by internationally accepted diagnostic 
criteria (DSM-5/ICD-10). Its psychometric properties are 
acceptable [39], and although not specifically validated in 
patients with breast cancer, it has been used in this setting 
[31, 40]. Responses options are (1) not a problem, (2) little 
of a problem, (3) somewhat of a problem; (4) very much a 
problem, and the option to respond with “not applicable”. 
Each item was analyzed individually (score range 1–4). In 
addition, the MOS-SP total score (sum of individual items; 
range 4–16) was rescaled from 0 to 100 with higher scores 
indicating more severe sexual problems. The MOS-SP was 
designed to be applicable for persons without a partner 
or who had not had sexual experience during the period 
of interest [38]. Previous validation of the MOS-SP sug-
gested that persons in this situation responded with “not a 
problem” rather than “not applicable” to the questions. It 
is recommend to recode “not applicable” responses as “not 
a problem” [38]. A cross-checking of two MOS-SP items 
(lack of sexual interest; difficulties becoming aroused) with 
corresponding LASA items (score range 0–100) on the trial-
specific module [15, 17] and checking a sample of individual 
patients’ records of this analysis support this decision (data 
not shown).

In the absence of established criteria for a minimal clini-
cally important difference for the MOS-SP total score, we 
defined a change of at least ± 8 points as clinically meaning-
ful, according to a distribution-based method suggested for 
the interpretation of QoL endpoints in clinical trials [41]. An 
ad hoc item assessing pain or discomfort with intercourse 
in the same response format was added to the four items but 
handled as single-item [15, 17, 38].

Symptoms related to endocrine therapy were assessed by 
selected symptom-specific QoL indicators from the Eng-
lish version of the IBCSG QoL Core Form [42] and a trial-
specific module [15, 17]. All indicators were single-items 
in linear analogue self-assessment (LASA) format, trans-
formed to range from 0–100 with higher numbers reflecting 
a better condition [43]. Adjuvant breast cancer trials that 
examined the impact of chemotherapy and endocrine therapy 
confirmed the clinical relevance of specific LASA indicators 
[15, 17, 44]. A clinically meaningful change was defined as 
at least ± 8 points [41].

Depression was measured by the Center of Epidemio-
logic Studies-Depression Scale (CES-D), [45] a 20-item 
self-report measure for depressive symptomatology during 
the previous week. It is one of the most efficient screen-
ing measures for depression in cancer patients [46]. Scores 
range from 0 to 60 with higher summary scores indicating 

more severe depressive symptoms. Scores are summarized 
as continuous measures categorized in three distinct groups: 
No evidence of clinical depression (score < 15), evidence of 
mild to moderate (15–21), and of major depression (22–60).

Cohorts

The SOFT/TEXT patient-reported outcome primary analy-
ses confirmed that chemotherapy use and timing relative to 
trial baseline are important variables in the interpretation 
of symptom reporting [15, 17]. Based on the intention-to-
treat approach, we considered the following five cohorts of 
patients according to chemotherapy use, trial and treatment 
assignment:

Cohort 1: tamoxifen alone (no chemo SOFT T);
Cohort 2: prior chemotherapy followed by tamoxifen 
alone (prior chemo SOFT T)
Cohort 3: prior chemotherapy followed by oral endo-
crine therapy plus OFS (prior chemo SOFT E + OFS, 
T + OFS);
Cohort 4: oral endocrine therapy plus OFS (no chemo 
SOFT/TEXT E + OFS, T + OFS);
Cohort 5: chemotherapy concurrently with OFS 
before initiating oral endocrine therapy (chemo TEXT 
E + OFS, T + OFS)

Hypotheses

We prospectively defined following hypotheses:

1 Women who report more severe changes in key symp-
toms during the first 6 months of therapy will report 
greater worsening of sexual problems at the follow-up 
time-points (primary endpoint: 24 months).

2 Women who report scores likely to indicate depression 
at 6 months will report a greater worsening in sexual 
problems at 24 months.

3 Younger premenopausal women will report greater 
worsening of sexual problems at six, 12, and 24 months 
than older premenopausal women.

Analyses

Patients were excluded from all TEXT/SOFT QoL analyses 
if they (1) suffered from cognitive or physical impairment 
that interfered with the QoL assessment; (2) were from par-
ticipating centers with poor overall QoL submission rates 
(< 60% of QoL assessments completed between baseline 
and 24 months); (3) had otherwise no QoL data submitted 
(Fig. 1) [15, 17].

Analyses were performed according to the five cohorts 
and overall. We selected the following key endocrine 
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symptoms as potential predictors for sexual problems 
based on previous studies [6, 11, 13, 18, 21, 24, 26, 31]: 
hot flushes, vaginal dryness, sleep disturbance, troubled 
by weight gain, and bone or joint pain. The two symptoms 
tiredness and feeling sick (nausea and/or vomiting) were 
added to the analysis in order to take into account side 
effects of chemotherapy.

For testing hypothesis one, median changes from base-
line to 6 months for each symptom indicator were used 
to define more and less severe changes of symptoms. For 
hypothesis two, depression status was defined by dichoto-
mizing CES-D summary score at 6 months as no depres-
sion (< 15) vs. depression (≥ 15). We also controlled for 
the use of anti-depressants at completion of 6-month 
MOS-SP (yes vs no). We matched the start and end date of 
anti-depressants use (antiD) with the 6-month QoL com-
pletion date (include if antiD start date is > 10 days from 
QoL completion date; exclude if antiD end date > 30 days 
prior to QoL completion date). For testing hypothesis 3, 
age groups were defined as < 40 and ≥ 40 years.

The outcome was the change in sexual problems over 
time relative to baseline, and the MOS-SP score was re-
defined as the change from baseline to each time-point 
so that a positive value represents an increase in sexual 
problems. Patients with missing baseline values did not 
contribute to these analyses. All available data were ana-
lyzed without imputation of missing data.

Mixed-effects linear modeling for repeated measures 
analyzed the associations of key symptoms, depression 
status and age with changes in sexual problems over 
2 years. The model included severity groups of the seven 
key symptoms, depression status, age, baseline covari-
ates, five cohorts, treatment assignment, time-points (6, 
12, 24 months), and interactions of symptoms, time-points 
and cohorts. Age groups (< 35, 35–39, 40–44, 45–49, 50+) 
were used except for testing hypothesis 3. Baseline covari-
ates included race, BMI performance status, menstruation 
status, type of surgery, family history of breast cancer, 
nodal status, tumor size, tumor grade, and HER2 status 
(Table 1). An unstructured covariance was used. Within 
each cohort and overall, model contrasts estimated differ-
ences between symptom severity groups, 95% confidence 
intervals (CI), and tested whether the difference deviated 
from zero, at six, 12 and 24 months.

Although the hypotheses were stated as one-sided, tests 
were two-sided. The reported P-values were not adjusted 
for multiple testing in order to look for consistency of the 
signal among similar QoL indicators. At the time of analy-
sis, the median follow-up was 5.7 years [15].

Results

Patient and disease characteristics

A total of 2287 of 5738 patients enrolled in TEXT and 
SOFT were analyzed (1260 in SOFT, 1027 in TEXT). 
Overall, the median age was 43 years (Table 1). Patients 
from the two cohorts who received no chemotherapy 
were older (median 46 years) than those from the cohorts 
with prior or concurrent chemotherapy (median age 39 
to 43 years). About 30% of patients in the cohorts with 
prior chemotherapy had persistent amenorrhea compared 
to less than 10% in the other three cohorts. Overall, 46% 
of patients had a mastectomy, 54% breast-conserving sur-
gery, which varied among cohorts. Approximately 40% of 
patients in the cohorts with prior chemotherapy had taken 
tamoxifen before enrollment. QoL forms submission rates 
were 99% at baseline, 89% at 6 months, 85% at 12 months, 
and 81% at 24 months.

Sexual problems over time

Baseline scores for the MOS-SP total score were worse 
for the two cohorts with prior chemotherapy compared to 
the other three cohorts (Table S1). Overall, the proportion 
of women who reported more than minor problems in the 
MOS-SP domains were between 20 and 30% at baseline 
and increased approximately another 10% up to 24 months 
(Table 2, Table S2).

Across cohorts, the MOS-SP total score worsened clini-
cally meaningfully over time (Fig. 2, Table S3). Patients 
in the two cohorts assigned either T + OFS or E + OFS 
reported the most pronounced worsening in the MOS-SP 
total score, irrespective of whether they had concurrent or 
no chemotherapy. Women assigned T-alone, with or with-
out prior chemotherapy, were the least affected by sexual 
problems during the whole observation period (Fig. 2, 
Table S3). MOS-SP individual items and the ad hoc item 
for pain or discomfort with intercourse worsened during the 
first 6 months and remained thereafter on the same level up 
to 24 months (Fig. 2).

Predictors of sexual problems

All key symptoms (except feeling sick) significantly pre-
dicted sexual problems in the short-term (at 6 months, 
Table 3). Among these symptoms, a more severe worsening 
of vaginal dryness, sleep disturbance, and bone or joint pain 
in the short-term was associated with a greater worsening of 
sexual problems up to 24 months in the overall population 
(hypothesis 1, Table 3).
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Table 1  Characteristics of patients overall and according to chemotherapy cohort and treatment assignment

IQR interquartile range, TEXT Tamoxifen and Exemestane Trial, OFS ovarian function suppression, E exemestane, T tamoxifen, SOFT Suppres-
sion of Ovarian Function Trial

No Chemo 
SOFT T

Prior Chemo 
SOFT T

Prior Chemo 
SOFT 
E + OFS, 
T + OFS

No Chemo 
SOFT/TEXT 
E + OFS, 
T + OFS

Chemo TEXT 
E + OFS, 
T + OFS

Overall

N % N % N % N % N % N %

Total 156 100.0 252 100.0 524 100.0 684 100.0 671 100.0 2287 100.0
Age, years
 < 35 1 0.6 51 20.2 119 22.7 16 2.3 72 10.7 259 11.3
 35–39 12 7.7 77 30.6 125 23.9 40 5.8 114 17.0 368 16.1
 40–44 40 25.6 77 30.6 174 33.2 197 28.8 229 34.1 717 31.4
 45–49 75 48.1 37 14.7 87 16.6 294 43.0 221 32.9 714 31.2
 50+ 28 17.9 10 4.0 19 3.6 137 20.0 35 5.2 229 10.0
 Median [IQR] 46 [43, 49] 39 [35, 43] 40 [35, 44] 46 [43, 49] 43 [39, 46] 43 [47, 58]

Race
 White/Caucasian 139 89.1 209 82.9 432 82.4 603 88.2 569 84.8 1952 85.4
 Other 17 10.8 40 15.9 83 15.8 77 11.3 95 14 312 13.6
 Unknown – – 3 1.2 9 1.7 – – 3 1.2 23 0.1

BMI
 Median [IQR] 26 [23, 32] 27 [23, 33] 27 [24, 32] 25 [22, 30] 26 [23, 31] 26 [23, 31]

Menstruation status
 Normal 116 74.4 91 36.1 199 38.0 515 75.3 557 83.0 946 41.4
 Irregular 27 17.3 81 32.1 160 30.5 124 18.1 61 9.1 625 27.3
 Persistent amenorrhea 12 7.7 74 29.4 153 29.2 36 5.3 42 6.3 693 30.3
 Unknown 1 0.6 6 2.4 12 2.3 9 1.3 11 1.6 23 1.0

Family history
 No 84 53.8 148 58.7 268 51.1 354 51.8 369 55.0 1223 53.5
 Yes 71 45.5 101 40.1 247 47.1 324 47.4 289 43.1 1032 45.1
 Adopted 1 0.6 3 1.2 7 1.3 6 0.9 13 1.9 30 1.3
 Unknown – – – – 2 0.4 – – – – 2 0.1

Performance status
 Fully active (K90–100) 148 94.9 230 91.3 471 89.9 649 94.9 634 94.5 2132 93.2
 Restricted (K70–80) 8 5.1 19 7.5 48 9.2 31 4.5 33 4.9 139 6.1
 Ambulatory, no work (K50–60) – – 1 0.4 – – – – 2 0.3 3 0.1
 Unknown – – 2 0.8 5 1.0 4 0.6 2 0.3 13 0.6

Nodal status
 Negative 144 92.3 111 44.0 226 43.1 625 91.4 271 40.4 1377 60.2
 Positive 11 7.1 140 55.6 297 56.7 53 7.7 398 59.3 899 39.3

Tumor size > 2 cm 17 10.9 108 42.9 244 46.6 99 14.5 326 48.6 794 34.7
Tumor grade
 1 77 49.4 35 13.9 66 12.6 276 40.4 114 17.0 568 24.8
 2 65 41.7 114 45.2 268 51.1 356 52.0 314 46.8 1117 48.8
 3 12 7.7 98 38.9 186 35.5 43 6.3 240 35.8 579 25.3
 Unknown 2 1.3 5 2.0 4 0.8 9 1.3 3 0.4 23 1.0
HER2–positive 16 10.3 49 19.4 132 25.2 40 5.8 119 17.7 356 15.6
Local therapy
 Mastectomy 55 35.3 135 53.6 304 58.0 235 34.3 331 49.4 1060 46.3
 Breast conserving surgery 101 64.8 117 46.4 220 42.0 449 65.7 340 50.6 1227 53.7

Endocrine therapy before randomization 11 7.1 104 41.3 212 40.5 25 3.7 – – 352 15.4
Prior endocrine therapy duration Median 

weeks, [IQR]
6 [3, 8] 18 [10, 23] 16 [10, 22] 4 [2, 8] – – 15 [8, 22]
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Table 2  Percentage of women 
reporting more than mild 
 problemsa in the four MOS-SP 
sexual problems domains and 
with pain/discomfort during 
intercourse

a Percentage of patients who indicated each item as “somewhat of a problem” or “very much a problem”
MOS-SP  Medical Outcome Study-Sexual Problems scale

Assessment time-point Baseline Month 6 Month 12 Month 18 Month 24

N % N % N % N % N %

Lack of sexual interest 647 28.4 756 36.4 737 37.5 13 36.1 700 38.6
Unable to relax and enjoy sex 498 21.8 580 28.0 573 29.1 11 30.6 539 29.7
Difficulty in becoming aroused 467 20.5 645 31.1 661 33.6 13 36.1 615 33.9
Difficulty in having an orgasm 430 18.9 617 29.7 611 31.1 11 30.6 572 31.5
Pain or discomfort during intercourse 221 9.7 409 19.7 416 21.1 9 25.0 402 22.2

Fig. 2  Changes in sexual problems over time: absolute mean values 
for each cohort at baseline and follow-up time-points for the MOS-SP 
total score, the MOS-SP individual items and the ad hoc item for pain 
or discomfort with intercourse. MOS-SP Medical Outcome Study-

Sexual Problems scale, TEXT Tamoxifen and Exemestane Trial, 
SOFT Suppression of Ovarian Function Trial, OFS ovarian function 
suppression, E exemestane, T tamoxifen, QL quality-of-life, Chemo 
Chemotherapy
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The association of individual endocrine symptoms with 
changes in sexual problems varied according to cohort. In 
the two cohorts assigned T-alone, only vaginal dryness in 
the cohort without chemotherapy (Table S4a), and sleep dis-
turbance in the cohort with prior chemotherapy (Table S4b), 
predicted sexual problems.

In patients assigned endocrine therapy including OFS, with 
or without prior chemotherapy, the pattern of symptoms pre-
dictive of sexual problems was similar: vaginal dryness was a 
significant predictor across all time-points, sleep disturbances 
were associated with sexual problems up to one year of treat-
ment, hot flushes and being troubled by weight gain up to 
6 months (Table S4c and S4d). In those who had no prior 
chemotherapy, tiredness and bone or joint pain also predicted 
sexual problems at some time-points (Table S4d).

Among patients assigned OFS who received concurrent 
chemotherapy followed by oral endocrine therapy, tiredness 
predicted sexual problems up to 6 months, and vaginal dry-
ness, sleep disturbances, hot flushes predicted sexual problems 
up to 12 months (Table S4e). These associations disappeared 
at 24 months.

The association of depression status at 6 months with 
changes in sexual problems was tested with the same mixed 
models by adding the two most significant endocrine symp-
toms (severity of change in vaginal dryness and sleep dis-
turbance). Across cohorts, patients meeting the cut-off for a 
depression (scores ≥ 15) showed a greater worsening in sexual 
problems in the short-term than those considered to have no 
depression (Table 3). Looking at the different cohorts, depres-
sion at 6 months predicted sexual problems at 24 months in 
patients who were assigned T-only (hypothesis 2, Table S4a), 
at 6 months in patients with prior chemotherapy and tamoxifen 
(Table S4b), and at 12 months in patients who were assigned 
concurrent chemotherapy and endocrine therapy plus OFS 
(Table S4e). Of the 2287 patients, 574 patients (25%) were 
receiving an anti-depressant at the 6 months assessment. A 
summary of depression status by use of anti-depressant is pro-
vided in the supplementary material (Table S5). When control-
ling for the use of anti-depressants during the first 6 months, 
results were similar (data not shown).

Mixed models including the five cohorts were applied to 
test changes in sexual problems over time for the different age 
groups (< 35, 35–39, 40–44, 45–49, 50+). Figure 3 shows that 
differences in changes were similar and not clinically meaning-
ful. Age (dichotomized as < 40 vs. ≥ 40) did not significantly 
predict difference in worsening of sexual problems (hypothesis 
3, Table 3).
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Discussion

In this large sample of premenopausal women undergo-
ing adjuvant oral endocrine therapy with or without OFS, 
sexual problems increased to a clinically relevant extent 
up to 6 months after treatment start and persisted at this 
level during the first 2 years. Patients assigned OFS in 
addition to oral endocrine therapy reported the most pro-
nounced, clinically meaningful, worsening, irrespective of 
the receipt of chemotherapy.

Relatively little longitudinal data on changes in sexual 
functioning are available for premenopausal women. Lee 
et al. reported that the proportion of patients experienc-
ing sexual dysfunction was significantly higher after at 
least 12 months of chemo- or endocrine therapy using a 
gonadotropin releasing hormone agonist than before diag-
nosis [19]. In a large cohort of young breast cancer survi-
vors, five distinct trajectories of sexual functioning were 
identified, all predicted by ovaries suppressed or removed. 
Stable, mild symptoms characterized the most common 
trajectory [47]. These results are not directly compara-
ble to ours due to diverging population and treatments; 
though support that OFS has a pronounced negative effect 

on sexual function, irrespective of timing and treatment 
with chemotherapy.

Our first hypothesis regarding selected symptoms as pre-
dictors for sexual problems was confirmed for vaginal dry-
ness, sleep disturbances and bone or joint pain. The negative 
impact of vaginal dryness on sexual problems is in line with 
results from previous studies [31, 48]. The negative con-
sequences of sleep deprivation on sexuality is intuitively 
understandable. Greater musculoskeletal pain predicted 
poorer sexual functioning in young breast cancer survivors 
[47], likely due to the loss of estrogen. Our results indicate 
that if a woman reports treatment-induced musculoskeletal 
pain, she may also have sexual problems. Whether interven-
tions that ameliorate AI-associated arthralgia [49, 50] may 
translate in better sexual function was not investigated. In 
summary, depending on therapy, only a few different symp-
toms may be associated with sexual problems. Distinct inter-
ventions for their improvement may be required [51], which 
in turn may mitigate sexual problems.

A number of studies have reported association between 
depressive symptoms and sexual problems [9, 18], sexual 
inactivity [19] or a hypoactive sexual desire disorder [28] in 
breast cancer survivors and in the general population [52, 

Fig. 3  Changes in sexual problems (MOS-SP total score) over time by age group: MOS-SP Medical Outcome Study-Sexual Problems scale, CI 
confidence interval
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53]. In contrast to our hypothesis, in the overall population, 
depression status at 6 months was associated with sexual 
problems at this time-point, but not over 2 years. The use of 
anti-depressants complicates the interpretation of the asso-
ciation between depression and sexual problems, given that 
they may be a side effect, depending on the specific anti-
depressant drug used [54]. Our results did not change when 
controlling for the use of anti-depressants during the first 
6 months of trial treatment. In contrast to most of the studies 
on sexuality in women with breast cancer, we investigated 
depression as predictor for sexual problems within a large-
scale prospective randomized controlled trial. Although this 
approach is superior to cross-sectional and cohort studies 
to investigate causal relationships, an inverse cause-effect 
relationship between sexual problems and depression can-
not be excluded.

It has been suggested that women between 40 and 
60 years report worse sexual functioning than younger or 
older cohorts [8, 35]. Our hypothesis that younger women 
will report greater worsening of sexual problems than older 
premenopausal women was not confirmed. Although the age 
cut-off may be arbitrary, in another subgroup analysis of 
TEXT/SOFT of women younger than 35 years [55], their 
levels of loss of sexual interest and arousal problems were 
similar to those of older premenopausal women [55].

When we started to develop TEXT/SOFT almost two dec-
ades ago, there was no brief self-report measure of sexual 
function that could be recommended for the use in the oncol-
ogy setting [56]. The MOS-SP was selected as a subscale 
covering only three of the five sexual dimensions defined 
by internationally accepted diagnostic criteria, [57, 58] and 
without providing a predefined cut-off for sexual disorder, 
as with other tools [7]. We cannot estimate if the level of 
sexual problems reported meets the definition of a disor-
der. Recoding the answer of those women who responded 
to a MOS-SP item with “not applicable” to “not a problem” 
may underestimate the severity of sexual problems. Sexual 
problems of women who are not sexually active because of 
treatment-related problems and choose to answer with “not 
applicable” are not adequately captured. The MOS-SP does 
not cover sexual distress, a criterion added to the diagnostic 
criteria of sexual dysfunction, which has been considered 
controversial since then [59]. Because the MOS-SP was 
designed to be applicable for persons without a partner or 
who were not sexually active during the period of interest, 
we did not distinguish according to sexual activity. This 
approach is supported by a study, in which partnered breast 
cancer survivors who had been sexually inactive reported 
less interest in sex and were at least sometimes dissatisfied 
with their sex life [18].

Although we controlled for disease and patient charac-
teristics, further psychological (e.g., anxiety, relationship 
with partner, body image) [47] or biological factors, such 

as serum hormone levels [60], thyroid dysfunction [19], and 
bilateral mastectomy [61, 62] may be potential risk factors 
for sexual dysfunction. We assessed sexual problems during 
the first two of 5 years of treatment with an intention-to-treat 
approach. Some of the patients may not have continued with 
their assigned treatment due to side effects, and sexual prob-
lems to various degrees may persist for a longer period [47].

In conclusion, premenopausal women undergoing adju-
vant endocrine therapy including OFS experience sexual 
problems up to 2 years on treatment. Among several key 
symptoms related to endocrine therapy, vaginal dryness, 
sleep disturbances and bone and joint pains significantly 
predicted sexual problems during these 2 years. All other 
symptoms had a smaller impact on changes of sexual prob-
lems and varied according to cohort. Early identification of 
these treatment-related symptoms may contribute to initiate 
timely and tailored interventions.
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