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LEARNING OBJECTIVES

After completing this course, the reader will be able to:

1. Explain the relationship between cancer-related fatigue and sexual function.

2. Identify the presence of mood disorder as a key determinant of sexual problems after adjuvant breast cancer
therapy.

This article is available for continuing medical education credit at CME.TheOncologist.com.CMECME

ABSTRACT

Background. We recently reported that cancer-related
fatigue (CRF) after adjuvant breast cancer therapy was

prevalent and disabling, but largely self-limiting within
12 months. The current paper describes sexual func-
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tioning (SF) and its relationship to CRF, mood disorder,
and quality of life (QOL) over the first year after com-
pletion of adjuvant therapy.

Methods. Women were recruited after surgery, but
prior to commencing adjuvant treatment, for early-
stage breast cancer. Self-reported validated question-
naires assessed SF, CRF, mood, menopausal symptoms,
disability, and QOL at baseline, completion of therapy,
and at 6 months and 12 months after treatment.

Results. Of the 218 participants, 92 (42%) com-
pleted the SF measure (mean age, 50 years). They
were significantly younger, more likely to be part-
nered, and less likely to be postmenopausal than non-
responders. At baseline, 40% reported problems with
sexual interest and 60% reported problems with

physical sexual function. SF scores declined across all
domains at the end of treatment, then improved but
remained below baseline at 12 months, with a signif-
icant temporal effect in the physical SF subscale and a
trend for overall satisfaction. There were significant
correlations between the SF and QOL domains (phys-
ical and emotional health, social functioning, and gen-
eral health) as well as overall QOL. The presence of
mood disorder, but not fatigue, demographic, or
treatment variables, independently predicted worse
overall sexual satisfaction.

Conclusions. Sexual dysfunction is common after
breast cancer therapy and impacts QOL. Interventions
should include identification and treatment of concom-
itant mood disorder. The Oncologist 2011;16:1333–1344

INTRODUCTION

Advances in adjuvant therapy for breast cancer have re-
sulted in improved survival, but at the cost of adverse ef-
fects on physical and psychosocial well-being. The effect of
a breast cancer diagnosis and its treatment on sexual func-
tioning remains poorly understood.

Our current knowledge of the prevalence and nature of
sexual dysfunction in women with breast cancer is derived
mainly from cross-sectional studies [1–6], which demon-
strate that 30%–60% of women treated for breast cancer re-
port sexual problems. Specific concerns include vaginal
dryness (42%–56%) [1–3], dyspareunia (35%–52%) [1,
3–5], and low libido (48%–64%) [3, 4]. More recently, pro-
spective assessments have revealed lower incidences of
these concerns (vaginal dryness, 9%–18%, dyspareunia,
8%–17%, poor libido, 26%–45%) [1, 7–9]. Most report that
younger or premenopausal women are more affected by
sexual dysfunction than postmenopausal women [1, 3, 4,
10], but some have not found such a relationship [5, 11].
Chemotherapy has been shown to have a significant effect
on sexual function [3, 4, 10–13], but the long-term effects
are not well understood, with some finding sexual problems
lasting years after chemotherapy [12], but others finding
that the effect of chemotherapy on sexual function resolves
within a few months [11]. With respect to hormonal ther-
apy, tamoxifen alone has little or no impact [3, 10, 12, 14],
but the aromatase inhibitors are known to be associated
with vaginal dryness, dyspareunia, and low libido [7, 14,
15]. The type of breast surgery has generally been found to
have no effect [3, 4, 11, 13], whereas the effect of breast
irradiation on sexual function is not widely reported, but a
significant effect has been found by some [11]. Overall, it
would seem that sexual dysfunction is a significant problem
for a large number of women after breast cancer treatment

across all age groups, and for some women, the symptoms
become chronic [5, 9, 16].

The natural history of sexual dysfunction after breast
cancer remains poorly documented. Two studies have at-
tempted to address this problem. Burwell et al. [11] evalu-
ated 209 women aged �50 years in the first year after a
breast cancer diagnosis and demonstrated deterioration in
sexual interest and function after initial treatment, compared
with retrospective reports of function prediagnosis. Panjari et
al. [14] recruited �1,000 breast cancer survivors who were en-
rolled within 12 months of diagnosis and found that 70% of
partnered women aged �65 years reported sexual problems.
Only the initial assessment in that study has been reported to
date. Both these studies conducted baseline assessments sev-
eral months after diagnosis, and in many cases after treat-
ment; hence, the early natural history of sexual problems
after breast cancer remains poorly described.

To date, the focus in studies of sexual function after
breast cancer has been on menopausal and gynecological
symptoms. However, both fatigue and mood disturbances
are common problems in this population [17–21], and their
impacts on sexual function are largely unexplored. It is rec-
ognized that patients with breast cancer who report fatigue
are more bothered by menopausal symptoms than women
without fatigue [17, 18]. Cancer-related fatigue (CRF) may
therefore have a negative impact on sexual function, either
in its own right or by exacerbating dysfunction resulting
from other causes.

In this analysis of data from the Follow-up after Cancer
(FolCan) study [22, 23], we therefore examined: the inci-
dence of sexual problems after breast cancer in a real-world
setting, the predictors of sexual problems over 12 months
after adjuvant therapy, and the potential impact of sexual
problems on quality of life (QOL).
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MATERIALS AND METHODS

Participants
Participants were a subset of the women enrolled in the Fol-
Can prospective cohort, which explored the natural history
and risk factors of CRF after treatment for early-stage
breast cancer (submitted for publication [22, 23]). In the
FolCan study, women aged �18 years with stage I or stage
II breast cancer and no significant medical or psychiatric
comorbidities were recruited between April 2002 and
March 2004 from six metropolitan hospitals following sur-
gery and prior to commencement of adjuvant therapy, and
they were followed for a total of 5 years.

Participation in the sexual function aspect of this study
was optional given the sensitive nature of the topic. Women
were considered to be participants in this substudy if they
completed the sexual function questionnaire at baseline and
at least one follow-up time point at either 6 or 12 months
post-treatment.

Procedure
The study was conducted following approval from the
human research ethics committees of the participating hos-
pitals. Questionnaires were completed at baseline (postsur-
gery and prior to adjuvant therapy); upon completion of
adjuvant chemotherapy, radiotherapy, or both; and then at 6
months and 12 months after treatment. At baseline, demo-
graphic and clinical details were recorded, including the
type of surgery, tumor histology, tumor size and stage,
lymph node involvement, hormone receptor status, and
menopausal status. Postmenopausal status was defined as
amenorrhea for �12 months at recruitment. Details of ad-
juvant treatment were also recorded.

Questionnaires and Measures
Sexual functioning was measured using the CAncer Rehabil-
itation Evaluation System (CARES) sexual subscale [24]. The
CARES sexual subscale has two domains: sexual interest and
sexual function, with severity scores in the range of 0–4; a
higher score indicates greater severity of problems. Addition-
ally, the CARES sexual subscale includes a single item assess-
ing overall satisfaction with sexual relationship derived from
the Schover and Jensen Sexual History Form, rated 0–5 [25].
The CARES questionnaire has excellent reliability and valid-
ity and has been extensively used in the breast cancer popula-
tion [1, 10, 24, 26, 27].

The Somatic and Psychological Health Report (SPHERE)
questionnaire was used to assess clinically significant fatigue
states and mood disorders, as measured by its SOMA and
PSYCH subscales, respectively. This 34-item instrument was
derived from the General Health Questionnaire GHQ-30 [28],

a widely used screening instrument for major depression, and
the Schedule of Fatigue and Anergia (SOFA) questionnaire,
which was developed for the identification of patients with
chronic fatigue syndrome [29]. The SPHERE was developed
to assess common somatic and psychiatric symptoms in the
medical and psychiatric settings [30–35] and has been used for
the identification of protracted fatigue states occurring in con-
junction with and independent of a mood disorder after infec-
tious illness [36] and following therapy for cancer [19, 20, 37,
38]. The psychometric properties of the instrument have been
described [29], and its reliability and construct validity in the
identification of persisting fatigue syndromes and mood dis-
orders have been demonstrated [29, 39].

Functional QOL was measured using the Medical Out-
comes Survey – Short Form (SF)-36, which assesses func-
tional health and well-being across eight domains (physical
function, role limitation due to physical health, role limita-
tion due to emotional problems, vitality, mental health, so-
cial function, bodily pain, and general health) [40]. The
SF-36 is a reliable and validated instrument that has been
used widely in research related to both cancer and nonma-
lignant diseases [17, 41–43]. The vitality and mental health
subscales were included only in the calculation of the SF-36
physical component summary (PCS) and mental compo-
nent summary (MCS) scores, because these illness dimen-
sions were better captured using the SPHERE [20].
Australian population norms for the SF-36 were used in cal-
culating these summary scores [44]. In addition, a single
item from the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire QLQ-
C30 regarding self-report of overall QOL was included
[45]. This item correlates with the global QOL scale on this
instrument and has been shown to have independent prog-
nostic significance in advanced breast cancer patients [46].

Menopausal symptoms were measured using the Blatt-
Kupperman menopausal index (BMI) [47–51]. Disability
was assessed by questioning the “days out of usual role due
to illness” from the Brief Disability Questionnaire [52].

Data Analyses
The demographic and clinical characteristics of participants
and nonparticipants are summarized using descriptive sta-
tistics, and group differences were assessed with indepen-
dent-sample t-tests for continuous variables and �2 tests for
categorical variables, with Yates continuity correction
when appropriate. Temporal changes within patients were
assessed using one-way repeated measures analysis of vari-
ance. To investigate relationships between CARES scores
and potential predictors of sexual functioning, Spearman’s
� correlations were used for continuous variables and point-
biserial correlations were used for categorical variables.
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Holm’s procedure was used to correct correlation matrices
for multiple comparisons at each time point. Multivariate
linear regression models were created based on the results
of unadjusted correlations.

RESULTS

Participants
Of the 218 women who were recruited for the original study,
130 (60%) completed the CARES questionnaire at baseline, of
whom follow-up data at 6 months, 12 months, or both were
available for 92 (42% of the total cohort). The medical and de-
mographic characteristics of these women are displayed in Ta-
ble 1, as is a comparison with nonparticipants. Of note,
participants were significantly younger, more likely to be mar-
ried or in a de facto relationship, and less likely to be post-
menopausal at baseline than nonrespondents.

Prevalence and Incidence of Sexual Problems
At baseline, 24%– 47% of women answered “a fair
amount” (n � 21) to “very much” (n � 42) to statements
indicating issues with sexual interest, whereas 40%–60%
of women reported a similar range of problems with sexual
function (n � 35–55) (Table 2). Despite the relatively high
prevalence of problems, 62 (70%) reported being “moder-
ately” or “extremely” satisfied with their sex lives.

Immediately postchemotherapy or postradiotherapy,
the proportion of women reporting sexual problems in-
creased by 5%–10% for most domains. The most notable
difference was evident in the functional subscale, with
more women reporting difficulty with vaginal lubrication
(which increased from 41% to 53%) and arousal (which in-
creased from 54% to 65%). Overall, sexual satisfaction de-
creased over time.

After treatment, some improvements in each subscale
were evident at the 6-month follow-up time point, followed
by an apparent deterioration at 12 months, with failure to
return to baseline levels in several domains. Fewer women
were experiencing overall satisfaction at 12 months (n �
45, 62%) than at baseline (n � 62, 70%).

Temporal Changes in Sexual Functioning
The mean CARES sexual function scores over time are shown
in Table 3 and Figure 1. A significant effect for time was found
for the sexual function subscale (Wilks’ � � 0.827; p � .034),
with a trend toward a significant effect for overall sexual sat-
isfaction (� � 0.869; p � .094). There was no effect for time
on sexual interest (p � .50); however, this analysis may have
been underpowered because of the relatively small number of
patients with complete datasets (n � 48).

Fatigue and Mood Disorder
The trends in fatigue and mood disorder scores (SPHERE)
over time are shown in Figure 2. As expected, there was a
significant effect for time on fatigue scores (� � 0.777; p �
.005), with worse fatigue immediately after treatment, im-
proving over time. There was also a significant effect for
time on mood disturbance scores (� � 0.829; p � .024),
with high scores immediately after surgery and the end of
treatment, but then improving over time.

Exploring the Relationship Between Sexual
Function and Fatigue
Correlations between the CARES sexual subscale and fa-
tigue scores are shown in Table 4. There was a significant,
but modest, positive correlation between worse fatigue and
worse sexual function scores at baseline, the end of adju-
vant treatment, and at 6 months, but not at 12 months. There
was also a significant modest correlation between fatigue and
poorer overall sexual satisfaction scores at all time points ex-
cept for the end of treatment. Sexual interest and fatigue scores
were correlated only at the 12-month time point.

Other Potential Associations with Sexual
Function
There were significant positive correlations among mood
disturbance scores, sexual function, and overall sexual sat-
isfaction scores at all time points from baseline to 6 months,
and for sexual satisfaction at 12 months (Table 4). Sexual
interest and mood disturbance scores were correlated at 6
months and at 12 months.

For this group of women, no significant association was
found between sexual subscale scores and the level of edu-
cation or menopausal status, either at the time of breast can-
cer diagnosis or after treatment. Women who were married
or in a de facto relationship were more likely to report prob-
lems with sexual interest at the end of treatment than un-
partnered women (r � 0.292; p � .014), but no such
relationship was seen at other time points. Younger women
were more likely to report poorer overall satisfaction at the end
of treatment (r � �0.266; p � .027), but not at other time
points. Age did not correlate with other CARES domains.

With regard to the type of treatment received, chemo-
therapy was associated with poorer sexual function scores
at the end of treatment (r � �0.256; p � .035), but not at
other time points. Hormonal therapy was associated with
poorer sexual function scores at 6 months (r � �0.286; p �
.012) and sexual interest at 12 months (r � �0.232; p �
.047). There was no relationship between receipt of radio-
therapy or type of breast or axillary surgery and CARES
sexual subscale scores. None of the demographic or treat-
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ment variables remained significantly correlated with sex-
ual function after correction for multiple comparisons.

Menopausal symptom scores demonstrated a significant
effect for time within patients, with mean scores of 13.0 at
baseline, 14.5 at the end of treatment, 12.4 at 6 months, and
11.3 at 12 months (� � 0.688; p � .001). Significant posi-
tive correlations were observed between CARES sexual
function scores and menopausal symptoms at baseline, the
end of treatment, and 6 months (Table 4). A relationship be-

tween overall sexual satisfaction and menopausal symp-
toms was seen only at 6 months. There was no relationship
between menopausal scores and sexual interest. By 12
months, there were no correlations between menopausal
symptom scores and any of the CARES subscales.

Surgery and adjuvant treatment were associated with
significant disability, with women reporting a mean of 11
days out of role in the past month at baseline (standard de-
viation [SD], 10.6), 6 days at the end of treatment (SD, 9.3),

Table 1. Demographic and medical characteristics of participants and nonparticipants in the FolCan sexual function study

Characteristic
Participants
(n � 92)a %

Nonparticipants
(n � 126)a % p-value

Mean (SD) age, yrs 49.8 (8.8) 54.0 (10.9) .002b

Marital status

Never married or defacto 2 2.2 16 13.2 .001b

Currently married or defacto 85 92.4 84 69.4

Separated/divorced/widowed 5 5.5 21 17.3

Highest level of education

7–12 yrs at school 44 47.8 61 51.3 .206

Certificate or diploma 19 20.7 22 18.5

Degree, postgraduate diploma, or PhD 29 31.5 36 30.8

First language

English 88 95.7 110 90.9 .285

Country of birth

Australia 69 75.0 86 71.1 .630

Overseas 23 25.0 35 28.9

Menopausal status at baseline

Premenopausal 39 43.3 50 41.7 .020b

Perimenopausal 13 14.4 5 4.2

Postmenopausal 38 42.2 65 54.2

Tumor characteristics

Mean (SD) tumor size, mm 23.97 (14.5) 21.62 (13.6) .231

Node positive 29 42.0 26 36.1 .584

Estrogen receptor positive 70 77.8 82 69.5 .239

Surgery

Lumpectomy 55 60.4 81 59.6 .503

Mastectomy 36 39.6 42 34.1 .503

Axillary node clearance 69 75.8 99 80.5 .514

Adjuvant treatment

Chemotherapy (with or without
radiation or hormonal therapy)

65 71.4 77 64.2 .334

Radiation (with or without
chemotherapy or hormonal therapy)

66 72.5 89 74.2 .913

Hormonal therapy (with or without
chemotherapy or radiation)

54 59.3 54 45.0 .054

aDenominators vary slightly with missing data (�5% of patient group for all variables except node positivity).
bp � .05.
Abbreviations: FolCan, Follow-up after Cancer; SD, standard deviation.
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2.4 days at 6 months (SD, 6.1), and 1.4 days at 12 months
(SD, 0.15) (significant for time; � � 0.530; p � .001).
There was a positive correlation between disability (i.e.,
days out of role) and sexual function at all time points (Ta-
ble 4). There were no correlations between days out of role
and overall sexual satisfaction.

Predictors of Sexual Problems
Based on the correlations above, linear regression models
were created to identify predictors of CARES sexual sub-

scale scores at each time point with age, marital status, and
receipt of chemotherapy, hormonal therapy, and radiother-
apy together with fatigue and mood disturbance scores,
menopausal symptoms, and days out of role as independent
variables (Table 5).

Overall, mood disorder and days out of role were the
strongest independent predictors of sexual problems, with
relationships seen at multiple time points. Notably, the
presence of mood disorder was independently associated
with the overall sexual satisfaction item at all time points.

Table 2. Prevalence of self-reported sexual dysfunction (CARES sexual domains)

Domain

Preadjuvant
treatment
(n, %) n � 92a

Immediately
post-treatment
(n, %) n � 71

a
6 mos (n, %)
n � 82a

12 mos (n, %)
n � 75

a

Sexual interestb

I do not feel sexually attractive 42 (45.6) 37 (52.2) 30 (36.6) 34 (45.3)

I do not think my partner finds me
sexually attractive

21 (23.8) 23 (32.9) 15 (19.0) 22 (30.1)

I am not interested in having sex 43 (47.3) 37 (52.1) 34 (42.6) 39 (52.7)

I do not think my partner is interested
in having sex with me

25 (28.1) 20 (28.6) 12 (15.3) 19 (26.1)

Sexual functionb

I find the frequency of sexual
intercourse has decreased

55 (61.8) 46 (66.6) 36 (46.2) 42 (57.5)

I have difficulty becoming sexually
aroused

47 (54.0) 44 (64.8) 37 (48.1) 36 (50.0)

I have difficulty getting lubricated 35 (41.1) 35 (53.8) 40 (51.3) 34 (47.3)

I have difficulty reaching orgasm 36 (39.9) 30 (47.6) 30 (38.4) 31 (43.0)

Overall satisfactionc

How satisfactory to you is your sexual
relationship with your partner?

62 (70.4) 35 (50.7) 54 (69.3) 45 (61.7)

aDenominators vary slightly with missing data (�5%).
bPercentage of women reporting “a fair amount,” “much,” and “very much.”
cPercentage of women reporting “moderately” and “extremely” satisfactory.
Abbreviations: CARES, CAncer Rehabilitation Evaluation System.

Table 3. CARES sexual domain scores over time

Score Preadjuvant treatment Immediately post-treatment 6 mos 12 mos

Sexual interest score (range, 0–4)a

Mean 1.72 1.74 1.43 1.56

SD 1.06 1.04 1.01 1.14

Sexual function score (range, 0–4)a

Mean 2.10 2.30 1.78 2.04

SD 1.10 1.20 1.22 1.25

Sexual satisfaction (range, 0–5)a

Mean 1.35 1.96 1.54 1.71

SD 1.31 1.59 1.58 1.65
aHigher scores indicate worse outcome.
Abbreviations: CARES, CAncer Rehabilitation Evaluation System; SD, standard deviation.
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Exploring the Relationship Between Sexual
Function and QOL
SF-36 scores showed steady improvements across a num-
ber of domains from baseline to 12 months (Fig. 3). Signif-
icant improvements from baseline to 12 months were seen
in physical function (� � 0.671; p � .001), role limitation
due to physical health (� � 0.414; p � .001), role limitation
due to emotional health (� � 0.768; p � .005), and social
functioning (� � 0.577; p � .001). A significant deteriora-
tion from baseline through all time points to 12 months was
seen for pain scores (� � 0.598; p � .001). No significant
effect for time was found in the general health domain.
With regard to the SF-36 summary scores, there was a sig-
nificant improvement in the MCS over time (� � 0.624;
p � .001) but no significant effect for time in the PCS (� �
0.926; p � .092).

The SF-36 QOL domains that were most strongly cor-
related with CARES scores were the role limitation due to
physical health, role limitation due to emotional health, so-

cial functioning, and general health domains (Table 4). A
significant correlation was seen at all time points for the
sexual function domain. Significant correlations between
SF-36 scores in these domains and the overall sexual satis-
faction item were also seen at 6 months and at 12 months.
Correlations between both the PCS and MCS and sexual
function and satisfaction were seen at baseline and at final
treatment, but by the 6- and 12-month time points, correla-
tions were seen only between the MCS and the CARES sex-
ual subscales.

There were significant correlations between the overall
QOL item and CARES subscales at all time points, with the
exception of sexual interest at baseline and final treatment.
Multivariate linear regression analyses were performed to
assess end-of-treatment variables that would predict QOL
at 6 months and at 12 months. The model included age,
chemotherapy, hormonal therapy, radiation, fatigue and
mood disturbance scores, disability, menopausal symp-
toms, and the three CARES sexual domains. At 6
months, the independent predictors of QOL were: receipt
of hormonal therapy (p � .010), mood disturbance scores
at the end of treatment (p � .030), and overall sexual sat-
isfaction at the end of treatment (p � .032). By 12
months, the only independent predictors of QOL in this
model were receipt of hormonal therapy (p � .021) and
chemotherapy (p � .041).

DISCUSSION

In this prospective study of women undergoing therapy for
early breast cancer, approximately half of the women re-
ported problems with sexual interest and function following
surgery and prior to commencing adjuvant chemotherapy
and radiotherapy. Modest but significant increases in the in-
cidences of these sexual problems were evident following
the completion of adjuvant therapy, with sexual function
more significantly affected than sexual interest. By 12
months, many women reported ongoing sexual problems,
particularly with regard to vaginal lubrication, and fewer
women described high levels of overall sexual satisfaction
than at baseline. Because �80% of breast cancer survivors
never have a discussion regarding sexual issues with their
clinicians [53], the changes in sexual functioning found in
this study should alert oncology teams to the need for rais-
ing, addressing, and counseling patients about anticipated
changes in sexual function. The findings also highlight the
importance of addressing mood disorder after cancer treat-
ment, because it is the strongest independent predictor of
sexual problems in these women.

It is important to emphasize that we cannot assume that
sexual satisfaction is equal to the sum of sexual interest and
sexual functioning. Our results indicate that it is possible to

Figure 1. CAncer Rehabilitation Evaluation System
(CARES) sexual domain scores over time. Higher scores indi-
cate greater dysfunction.

Figure 2. Trends in fatigue (SOMA) and mood (PSYCH)
scores over time. Higher scores indicate more severe problems
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experience satisfaction despite high scores on the CARES
subscales.

The overall trend in sexual function over the first 12
months after breast cancer therapy in our cohort was for a
deterioration after adjuvant therapy, followed by an im-
provement at 6 months (in some areas to better than base-
line levels), and then a further deterioration at 12 months.
The apparent improvement in sexual function at 6 months
post-treatment could be seen as counterintuitive and is dif-
ficult to explain. One could postulate that, by this time,

women and their partners have adjusted to the physical and
psychological changes associated with a cancer diagnosis
and treatment and have adopted corresponding changes in
their sexual relationships, but by 12 months, women and/or
their partners may no longer find such changes satisfactory.
Alternatively, these trends may reflect changes in relation-
ship quality, which are known to mitigate changes in sexual
satisfaction [10]. These theories deserve further exploration
using qualitative methods.

Although it seems intuitive to assume that fatigue plays
an important negative role in sexual functioning, this has
not previously been investigated in the cancer setting. In the
current study, both fatigue and sexual functioning wors-
ened after adjuvant therapy, with improvements toward
baseline levels by the end of the 12-month study period. Al-
though significant correlations between sexual functioning
and fatigue were noted at the end of treatment and at 6
months and 12 months post-treatment, the multivariate
analysis indicated that fatigue was not a significant inde-
pendent predictor of sexual problems. We previously re-
ported that women with fatigue states commonly
experience concomitant mood disorder [19, 20], and thus
the relationship between fatigue and sexual function may be
restricted to the subset with mood disorder.

Our finding that the presence of mood disorder was a
strong independent predictor of overall sexual satisfaction
in this study is consistent with previous studies [10, 54]. It
suggests that interventions targeting sexual problems in
cancer survivors need to address psychological well-being
as well as physical and gynecological symptoms. Two ran-

Figure 3. Trends in SF-36 quality of life domains over time.
Higher scores indicate better function.

Abbreviations: BP, bodily pain; GH, general health; PF,
physical function; RE, role limitation due to emotional prob-
lems; RP, role limitation due to physical health; SF, social
functioning; SF-36, short-form 36.

Table 5. Multivariate analyses of CARES sexual subscale domains at each time point (�, SE (p))
Baseline Final treatment 6 mos 12 mos

Variable
Sexual
interest

Sexual
function

Overall
satisfaction

Sexual
interest

Sexual
function

Overall
satisfaction

Sexual
interest

Sexual
function

Overall
satisfaction

Sexual
interest

Sexual
function

Overall
satisfaction

Age

Marital status 1.079,
0.505
(.037a)

Hormonal therapy

Chemotherapy

Fatigue case
(SPHERE)

Mood disorder
case (SPHERE)

1.040,
0.363
(.005a)

1.362,
0.517
(.011a)

0.712,
0.354
(.049a)

0.924,
0.392
(.022a)

2.039,
0.463
(�.001a)

1.365,
0.644
(.036a)

Menopausal
symptoms
(BMI score)

0.050,
0.024
(.038a)

Days out of role
due to disability

0.030,
0.012
(.011a)

0.032,
0.014
(.031a)

0.049,
0.016
(.003a)

0.045,
0.019
(.021a)

ap � .05.
Abbreviations: BMI, Blatt-Kupperman Menopausal Index; CARES, CAncer Rehabilitation Evaluation System; SE, standard
error; SPHERE, Somatic and Psychological Health Report.
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domized trials of more holistic approaches have shown
promising results: a nurse-delivered comprehensive meno-
pausal assessment with educational, counseling, and treat-
ment components led to significant improvements in sexual
function [55], and a group psychoeducational intervention
showed positive effects on relationship adjustment and
communication as well as greater satisfaction with sexual
life than in controls [56]. In the latter study, the uptake of
the intervention was suboptimal, however, with only 29%
of eligible women participating.

Our finding of links among sexual function, sexual satis-
faction scores, and QOL, has been reported by others in young
breast cancer patients [1]. In particular, the women’s report of
dissatisfaction with their sex life at the end of treatment was an
independent predictor of their QOL 6 months post-treatment.
Whereas these data are insufficient to establish a causal rela-
tionship, the finding supports the assertion that sexual function
matters in a woman’s overall sense of well-being.

Unlike previous studies, we did not find any relation-
ship between sexual functioning and age [4, 13, 54], treat-
ment [4, 10, 12, 13, 53, 54], or menopausal status [4]. These
differences may reflect the difference between our “real-
world” cohort and the clinical trial populations of some of

these studies, or a lack of sensitivity of the CARES instru-
ment used in the present study. That hormonal therapy was
not a major determinant of sexual function in our cohort
may also reflect the recruitment period of the FolCan study,
which was prior to the widespread availability of aromatase
inhibitors in Australia, and as such, the women in this co-
hort received tamoxifen in the first 12 months after their
breast cancer diagnosis. It is therefore possible that our
findings may be different in a population treated with aro-
matase inhibitors. It should also be noted that, in the current
study, menopausal symptoms were assessed using the BMI,
which gives weight to vasomotor symptoms of menopause
over other symptoms and does not include gynecological
concerns such as vaginal dryness [48].

This study adds to the growing body of evidence that
sexual dysfunction is a problem for a significant number of
women after treatment for early breast cancer, and impor-
tantly, documents prospective changes in sexual function
from the time of cancer surgery. Previous studies have been
predominantly cross-sectional in nature [1–6], and those
that have reported on temporal changes have relied mainly
on retrospective recall rather than prospective data [2, 3, 5].
The prospective studies available to date have a baseline as-

Table 4. Spearman’s � correlations between CARES sexual subscale scores and fatigue, mood, menopausal symptoms,
disability, and quality of life at each time point

SPHERE subscales

Menopausal
symptoms

(BMI score)

Disability
(BDQ

days out
of role)

SF-36 subscales SF-36 summary scores

Overall
quality
of life

Fatigue
(SOMA
score)

Mood
(PSYCH
score)

Physical
function

Role
limitation
due to
physical
health

Role
limitation
due to
emotional
health

Social
function Pain

General
health

Physical
component
score

Mental
component
score

C
A

R
E

S
se

xu
al

sc
al

e

Preadjuvant
treatment
(n � 92)

Sexual
interest

Sexual
function

0.220a 0.284a 0.244a 0.361b �0.343b �0.212a �0.212a �0.260a �0.243a �0.220a �0.350b

Sexual
satisfaction

0.332b 0.341b �0.260a �0.308a �0.232a �0.187a �0.325b

Post-treatment
(n � 71)

Sexual
interest

�0.240a

Sexual
function

0.320a 0.330a 0.366a 0.293a �0.443b �0.544b �0.322a �0.377b �0.450b �0.285a �0.384b

Sexual
satisfaction

0.375b �0.274a �0.257a �0.200a �0.196a �0.453b

6 mos (n � 82) Sexual
interest

0.219a 0.354b �0.219a �0.283a �0.286a �0.245a

Sexual
function

0.338a 0.283a 0.389b 0.300a �0.241a �0.333b �0.299a �0.262a �0.338b �0.367b

Sexual
satisfaction

0.258a 0.351b 0.362b �0.259a �0.433b �0.278a �0.305a �0.441b �0.382b

12 mos (n � 75) Sexual
interest

0.240a 0.243a �0.333b �0.323b �0.308a �0.401b �0.372b �0.304a

Sexual
function

0.347a �0.233a �0.408b �0.349b �0.419b �0.349b �0.348b �0.276a

Sexual
satisfaction

0.242a 0.251a �0.248a �0.362b �0.356b �0.448b �0.404b �0.397b �0.334b

ap � .05.
bSignificant after Holm’s procedure, n varies slightly with missing data (�5% at each time point).
Abbreviations: BDQ, Brief Disability Questionnaire; BMI: Blatt-Kupperman Menopausal Index; CARES, CAncer
Rehabilitation Evaluation System; PSYCH: mood disorder subscale; SF-36, short-form 36; SOMA: fatigue subscale;
SPHERE, Somatic and Psychological Health Report.
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sessment several months after diagnosis and frequently af-
ter treatment [12, 14, 15].

Because participation in this sexual function substudy
was optional, our cohort cannot be considered representa-
tive of the studied population. However, the fact that the
participants were younger, more likely to be partnered, and
less likely to be postmenopausal may indicate that those
most likely to be troubled by treatment-related sexual dys-
function agreed to participate. The optional nature of par-
ticipation in this study was, however, associated with
limitations in sample size, which limited our ability to per-
form more complex statistical analyses, such as multivari-
ate analyses of determinants of sexual function across time
points. The quality of the partnered relationship was not ex-
plored in this study, and this can have a major influence on
sexual function and satisfaction [3, 10, 54]. Future studies
will benefit from including newer sexual function mea-
sures, such as the Sexual Activity Questionnaire [57], the
Sexual function-Vaginal changes Questionnaire [58], and
the Female Sexual Function Index [59], which incorporate
assessment of relationship quality.

We also acknowledge that the baseline assessment in
our cohort does not represent “prediagnosis” levels of sex-
ual dysfunction, although our postsurgery assessment is
closer to a true baseline than those used in other reports [12,
14, 15]. Retrospective self-reports in other studies suggest
that up to one third of breast cancer patients experience
some degree of sexual dysfunction prior to diagnosis [2]. A
comparison of rates of baseline sexual dysfunction reported
by breast cancer survivors and age-matched healthy women
is also lacking, although other studies suggest comparable
rates of dysfunction [3, 60]. Longer term follow-up would
also be of interest to prospectively assess the long-term im-
pact of a breast cancer diagnosis on sexual function.

CONCLUSIONS

We have demonstrated that women with early-stage breast
cancer commonly experience worsening of sexual function
after initial adjuvant therapy. Although sexual function
gradually improved, it did not return to postsurgery levels
by 12 months. The presence of mood disorder, but not fa-
tigue, demographic, or treatment variables, independently
predicted poorer overall sexual satisfaction. Although fa-
tigue also worsened after treatment, this problem did not pre-
dict sexual interest or satisfaction, suggesting that women
recovering after breast cancer may be somewhat too tired to
have as much sex, and may well be lacking in motivation be-
cause of a lowered mood, but will enjoy it when it happens.
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