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ORIGINAL ARTICLE

Sexual functioning, sexual enjoyment, and body image in Norwegian breast
cancer survivors: a 12-year longitudinal follow-up study and comparison with
the general female population

Ragnhild Emilie Åsberga, Guro F. Giskeødegårdb,c, Sunil X. Rajd, Jarle Karlsend,e, Monica Engstrømc,e,
Øyvind Salvesenf, Marianne Nilseng, Steinar Lundgrene and Randi Johansen Reidunsdattera

aDepartment of Circulation and Medical Imaging, Faculty of Medicine and Health Sciences, NTNU, Trondheim, Norway; bK.G. Jebsen Center
for Genetic Epidemiology, Department of Public Health and Nursing, Faculty of Medicine and Health Sciences, NTNU, Trondheim, Norway;
cDepartment of Breast and Endocrine Surgery, St. Olav’s Hospital, Trondheim University Hospital, Trondheim, Norway; dDepartment of
Oncology, St. Olav’s Hospital, Trondheim University Hospital, Trondheim, Norway; eDepartment of Clinical and Molecular Medicine, Faculty
of Medicine and Health Sciences, NTNU, Trondheim, Norway; fDepartment of Public Health and Nursing, Faculty of Medicine and Health
Sciences, NTNU, Trondheim, Norway; gDepartment of Social Work, Faculty of Social and Educational Sciences, NTNU, Trondheim, Norway

ABSTRACT
Background: Given the scarcity of evidence concerning the long-term sexual health of breast cancer
(BC) survivors (BC-Pop), we aimed to assess how BC treatments affect short- and long-term sexual
functioning, sexual enjoyment, and body image, and compare with aged-matched women in the
Norwegian general population (F-GenPop).
Material and Methods: The 349 patients in BC-Pop treated at Trondheim University Hospital in 2007–
2014, were assessed in clinical controls at the hospital; before starting radiotherapy (T1, baseline),
immediately after ending radiotherapy (T2), and after 3, 6, and 12months (T3–T5), and at a long-term
follow-up 7–12 years after baseline (T6). Meanwhile, F-GenPop included 2254 age-matched women in
the Norwegian general population. The impact of BC treatment on sexual functioning was examined
using a Linear Mixed Model. Sexual functioning, sexual enjoyment, and body image were assessed
with the EORTC0s QLQ-BR23 scales and compared between the populations in the four age groups
(30–49, 50–59, 60–69, and 70þ years) using means with 95% confidence intervals and Student t-test.
Linear regression, adjusted for age and comorbidity was applied to estimate individual scores.
Result: BC survivors treated with mastectomy had overall lower sexual functioning than patients who
had received breast-conserving surgery (p¼ 0.017). Although BC survivors treated with chemotherapy
had lower sexual functioning than those treated without chemotherapy at T1–T5 (p¼ 0.044), both
groups showed the same level of functioning at T6. BC-Pop exhibited significantly poorer sexual func-
tioning (p< 0.001), lower sexual enjoyment (p< 0.05), and better body image (p< 0.001) than F-
GenPop in all age groups.
Conclusion: The impact of specific BC treatments on sexual functioning was modest; only mastectomy
had a persistent negative influence. Nevertheless, all age groups in BC-Pop displayed significantly
poorer sexual functioning than F-GenPop at both 12months and up to 12 years after treatment.

Abbreviations: BC-Pop: Breast cancer populations; EORTC: European organization for research and
treatment of cancer; RT: Radiotherapy; BC: Breast cancer; LMM: Linear mixed models; BCS: Breast
conserving surgery; F-GenPop: General female population; DAG: Directed acyclic graph
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Background

Improvements in breast cancer (BC) treatment in recent dec-
ades [1,2] have increased the population of BC survivors [3],
all of whom may suffer from late effects capable of diminish-
ing health-related quality of life (HRQOL) [4]. Of all the late
effects, fatigue [5], pain [6,7], and psychological problems
[8,9] have received most attention in research and clinical
practice, whereas sexual problems have been handled more

discreetly among both clinicians and patients [10]. Female
sexual dysfunction, which includes persistent and recurrent
difficulties in sexual desire, arousal, lubrication, orgasm, and
dyspareunia [9,11], ranks among the most common late
effects in BC survivors. Because female sexual dysfunction
may be affected by biological-, psychological-, interpersonal-,
and sociocultural factors [9,11–13], sexual functioning can be
directly or indirectly affected by distress, mood disorders,
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body image, relationship with partner, comorbidities, and
side effects of cancer treatment [9].

Treatment for BC is multimodal and may include surgery,
chemotherapy, radiotherapy (RT), endocrine therapy, immune
therapy and various targeted systemic therapies [14]. A meta-
analysis of 16 studies revealed that patients treated with breast-
conserving surgery (BCS) and breast reconstruction, had better
physical health and body image than patients treated with
mastectomy, although evidence regarding sexual functioning
was inconclusive [15]. Even so, a short-term study with assess-
ments conducted before, during and after RT showed no differ-
ences in sexual function, enjoyment, or body image between
patients treated with BCS versus mastectomy [16]. In other stud-
ies, chemotherapy has been shown to negatively influence sex-
ual health, particularly among younger BC patients [17–19].
Even so, more recent longitudinal studies have shown that
chemotherapy-effects on health-related quality of life (HRQoL)
are usually resolved within 18months after treatment [19,20].
Meanwhile, endocrine therapy, particularly using aromatase
inhibitors [21–23], but also tamoxifen [24], has been found to
influence sexual function, most frequently in postmenopausal
women [19]. Despite all of the above, evidence of BC treat-
ments’ long-term impact on sexual function remains
limited, because most studies have small sample sizes [13],
cross-sectional study designs [21–23,25], and, if longitudinal,
then follow-up time has been limited to maximum 5years
[9,16,26].

The risk of developing sexual dysfunction is found to be
3.5-fold greater in women with BC than women without can-
cer [9]. A recent review of longitudinal studies with follow-up
times from 6months to 5 years, examining sexual dysfunction
in female patients with cancer, revealed that sexual dysfunc-
tion was present in 30–80% of cases [9]. Moreover, as the
review and other studies have shown, BC and gynecological
cancer are the female cancers most associated with sexual dys-
function [9,13]. A meta-analysis of 19 studies addressing sexual
dysfunction among European, U.S., and Asian BC survivors
revealed an overall high prevalence of sexual dysfunction
(73%) and significant geographic heterogeneity, with less
prevalence in Europe than in Asia and the United States [12].

Distinguishing sexual problems following BC disease and
treatment versus changes related to normal aging processes
is challenging. Although comparisons of sexual health prob-
lems in BC populations with various control populations
have attempted to overcome that challenge, the results have
been conflicting [27,28], probably due to the heterogeneity
of both the controls and the assessment tools. By contrast,
comparing sexual health in the BC population with the gen-
eral female population may be a superior strategy.

Against that backdrop, the aim of our study was to assess
the impact of BC treatments on long-term sexual functioning
and compare short- and long-term sexual functioning, sexual
enjoyment, and body image among BC survivors with age-
matched women in the general population of Norway. We
hypothesized that BC treatment modalities have different
impacts on sexual functioning, sexual enjoyment, and body
image, and that BC survivors have lower sexual functioning,

sexual enjoyment, and body image than the female general
population.

Material and methods

The paper presents data from a longitudinal 12-year follow-
up study of two BC cohorts (BC-Pop) and a large nation-wide
electronic and postal cross-sectional survey in the Norwegian
female general population (F-GenPop).

The breast cancer population (BC-Pop)

Figure 1 displays the flowchart for the longitudinal BC-Pop
cohorts. Cohort I consisted of 250 patients referred to post-
operative conventional RT at Trondheim University Hospital
in 2007–2008. The inclusion flowchart and the characteris-
tics of patients and treatment have previously been pub-
lished [29]. Chemotherapy was administered as six
anthracycline-based courses, or four anthracycline-based
courses, followed by 12weeks of taxanes. The RT was given
in 2 Gy fractions, to 50Gy 5 days a week to the breast or
chest wall. Endocrine therapy was administered as tamoxi-
fen or aromatase inhibitors according to menopausal status,
TNM stage, and molecular classification. Cohort II consisted
of 99 BC patients from the TARGIT study (ClinicalTrials.gov:
NCT00983684) who were referred to BCS at Trondheim
University Hospital in the period from 2008 to 2012.
Patients at least 45 years old with early-stage BC were
randomized before surgery to single dose (i.e., 20 Gy) intra-
operative irradiation (IORT) or standard external whole-
breast RT. The chemotherapy and endocrine treatments
were administered similarly to Cohort I. After the final histo-
pathology report, supplementary external RT was given to
13% of patients in the IORT-arm.

BC-Pop: procedures and measures
All assessments in the BC cohort were performed during clin-
ical visits as part of extended outpatient follow-up at the
hospital. The baseline assessment (T1) was performed before
RT in Cohort I and before surgery and IORT in Cohort II.
Follow-up assessments were completed immediately after
external RT (T2), and at 3months (T3), 6months (T4) and
12months (T5) after baseline, whereas the long-term follow-
up was between 7 and 12 years after baseline (T6). T5 was
defined as short-term follow-up, because the acute effects of
treatments are expected to have decreased at that time.

Comorbidity was registered at clinical controls by the
oncologists. At each visit, patients completed the European
Organization for Research and Treatment of Cancer’s
(EORTC) questionnaires QLQ-C30 and the breast module
QLQ-BR23. Treatment modalities were dichotomized into
type of surgery (BCS vs mastectomy), chemotherapy (yes vs
no), extent of RT (local vs locoregional) and endocrine ther-
apy (yes vs no). Patients treated with IORT only (n¼ 42)
were categorized in the local RT group, whereas patients
who had received additional external radiation after IORT
(n¼ 13) were categorized according to their external RT
(local vs locoregional).
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The general female population (F-GenPop)

Data from the general female population were obtained
from a survey conducted in 2021 [30]. From the total sample
(n¼ 5135), the female participants were selected (n¼ 2735),
and respondents less than 30 years old were excluded to
achieve an age distribution similar to that in BC-Pop
(n¼ 2254) (Table 1). Individuals in F-GenPop with previous
cancer diagnoses were not excluded, because they are

considered to be part of a general population. Morbidity was
self-reported using the Self-Administered Comorbidity
Questionnaire (SCQ) [31]. Total morbidity was defined as hav-
ing or have had one or more of the selected health condi-
tions that limited their daily activities/overall functioning.

Assessment of sexual functioning in BC-Pop and F-
GenPop

Sexual functioning, sexual enjoyment and body image were
measured with the sexual domains in the EORTC’s QLQ-BR23.
Sexual functioning contains two items regarding sexual interest
and activity, with or without intercourse. Sexual enjoyment
contains one item addressing sexual enjoyment, which was
questioned only to sexually active individuals. Body image con-
tains four items whereof two items concern dissatisfaction
with one’s body and the last two items ask whether disease

Figure 1. Flowchart for Cohort I and Cohort II in the BC-Pop and responses on
the EORTC’s QLQ-BR23 at baseline, 3, 6, and 12months, and after 7–12 years.
Patients in Cohort II had no scheduled assessment at T2 and only some patients
with external RT filled out the questionnaire. Excluded patients at left panel.
“Missing” are patients who did not meet at clinical visits, did not deliver the
EORTC questionnaire or did not answer the EORTC sexual items. All excluded
patients participated in Cohort I.

Table 1. Characteristics for the breast cancer cohort (BC-Pop) and the female
general population (F-GenPop).

BC-Pop
N¼ 349 (%)

F-GenPop
N¼ 2254 (%)

Age (Mean ± St. Dev.) 59 (9.2) 52 (13.2)
30–49 years 48 (13.7) 989 (39.8)
50–59 years 119 (34.0) 540 (23.9)
60–69 years 133 (38.1) 454 (20.1)
70–79 years 27 (7.7) 271 (12.0)

Marital status
Living alone 79 (22.6) 577 (25.7)
Married/ cohabitant 256 (73.4) 1666 (74)
Missing 14 (4) 11 (0.5)

Comorbidity 103 (30.7) 653 (29.0)�
Anxiety and/or depression 12 (3.4) 241 (10.7)�
Diabetes mellitus 9 (2.6) 134 (5.9)
Stroke 3 (0.9) 42 (1.8)
Cardiovascular disease 39 (11.2) 86 (3.8)
Respiratory disease 17 (4.9) 94 (4.2)�
Musculoskeletal 23 (6.6) 375 (16.6)�
Cancer (F-GenPop) 221 (9.8)

Medical characteristics
AJCC (stage)

0 20 (5.7)
I 208 (59.6)
II 93 (26.7)
III 15 (4.3)

Grade
I 81 (23.2)
II 152 (43.6)
III 106 (30.4)
To little tissue 9 (2.4)

Surgery
Conservative 276 (79.1)
Mastectomy 73 (20.9)

Radiotherapy (RT)
Local 210 (60.2)
Locoregional 96 (27.5
IORT 43 (12.3)

Chemotherapy 135 (39.2)
FEC 60 68 (19.9)
FEC 100 29 (8.5)
FEC/ taxemes/others 38 (10.8)

Endocrine therapy 181 (53.0)
Tamoxifen 125 (36.4)
Aromatase inhibitors 56 (16.4)

AJCC, American Joint Committee on Cancer, a classification system for describ-
ing the extent of disease in cancer patients. In BC-Pop comorbidity was regis-
tered by clinicians at the clinical controls and from medical records. In F-
GenPop morbidity is self-reported and based on the criteria of having one or
more of the given conditions. Morbidities with � in F-GenPop means having
one or more morbidity that limits activities.
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and treatment has interfered their femininity or attractiveness.
Response options were 1(not at all), 2(a little), 3(quite a bit) and
4(very much), and for the F-GenPop, we listed ‘not relevant’ as
an additional response option on the two treatment-related
items on the body image scale. Scale scores were calculated
according to the EORTC scoring manual and transformed to a
scale ranging from 0 to 100, with higher scores indicating bet-
ter functioning. As in past studies, a functional score of 33 or
lower was regarded as problematically low and thus of high
clinical significance [32,33].

Statistical analyses

The longitudinal impact of treatment modalities on sexual
functioning was analyzed in a linear mixed model (LMM), which
is highly suitable for analyzing data with repeated measures
due to including a random effect to account for within-patient
correlations. Because LMMs also allow missing values at single
time points, all data from each assessment was utilized. The
sexual functioning scale was the dependent variable in the
model, while the patients ID (study number) was included as a
random effect. To make clinically relevant adjustments, we
used a directed cyclic graph as a working tool (Supplementary
Figure I). Age and comorbidities were treated as confounders
and adjusted for in the model. Comorbidity was defined as
‘have or have had one or more conditions that limit current
activities/functioning‘. The independent variables were time of
measurement (i.e., T1–T6, reference coded to T1), age, comor-
bidity, treatment modality, and the interaction between time
and treatment. The treatment variable represented the differ-
ence in sexual functioning between the groups at T1, and the
time-treatment interaction tested whether the groups devel-
oped differently over time.

Sexual functioning, sexual enjoyment, and body image
scores in the BC-Pop (i.e., overall mean) and F-GenPop
groups were described as mean values with 95% confidence
intervals (CI) in the four age-groups (Figure 3), and differen-
ces were tested with Student t-test (Table 2).

To enable a more precise estimation of scale values in BC
individuals or groups, adjusted for age and comorbidity, and
related to normative population values, we performed

multivariable regression (Table 2). The analyses were per-
formed in SPSS, Stata, and MatLab.

Ethics

The study was approved by the Regional Committee for
Medical and Health Research Ethics in central Norway (REK
2020/58888).

Results

The response rates in the BC-Pop were 98% at T1, 87% at T2,
85% at T3, 87% at T4, 91% at T5, and 93% at T6 (Figure 1). In
the F-GenPop, the response rate was 35%. The mean age in
BC-pop was 59 years at inclusion, compared with 52 years in F-
GenPop. Most women were married or cohabitating (Table 1).

The impact of BC treatment modalities on long-term
sexual functioning, sexual enjoyment, and body image

The four treatment groups showed the same pattern in sexual
functioning, measured as activity and interest, with a slightly
deterioration from baseline to T2, but an improvement from
baseline to T3–T5. At T6, all four treatment groups showed sig-
nificant reduction from baseline.

Patients treated with mastectomy had significantly lower
sexual functioning at baseline than patients treated with BCS
(mean difference ¼ 7.6, p¼ 0.017) (Figure 2). Over time, both
groups showed the same significant improvement in sexual
functioning from baseline to T4 and T5, and thereafter a sig-
nificant decrease to T6 (estimate¼�5.3, p< 0.001). There
was a significant age difference between patients with mast-
ectomy versus BCS, mean age 56 versus 59 years (p¼ 0.016).

Patients treated with chemotherapy showed significantly
lower sexual functioning at baseline than patients treated
without chemotherapy (mean difference¼�5.7, p< 0.044,
Figure 2). Both groups followed the same pattern in the first
year after baseline. At T6, both groups showed significant
decreases in sexual functioning scores compared with base-
line, but with smaller decrease in the patients treated with
chemotherapy, resulting in almost equal mean values in
patients treated with and without chemotherapy at T6.

Patients receiving endocrine treatment showed the same
pattern as patients not receiving endocrine treatment, and
similarly there was no additional effect from extent of RT
(Figure 2, Supplementary Table I). Furthermore, overall mean
values of sexual functioning did not significantly differ
between the tamoxifen and aromatase inhibitor groups
(mean values 25 vs 27, p> 0.05).

Body image and sexual enjoyment were not significantly
impacted by any BC treatment.

Table 2. Mean EORTC scores on sexual functioning, sexual enjoyment, and
body image in the breast cancer cohort (BC-Pop) and the female general
population (F-GenPop).

BC-Pop BC-
Pop�

F-
Gen
Pop

Mean
diff. p-values

T1 T2 T3 T4 T5 T6

Sexual
functioning

26.1 23.8 28.7 30.2 31.0 23.2 27.3 55.7 �19.5 <0.001

St. Dev. 24.0 23.4 24.1 24.8 24.0 24.0 24.2 20.3
Sexual

enjoyment
64.5 65.6 63.7 64.5 65.2 65.0 64.7 70.7 �6.3 <0.001

Std. Dev. 26.8 26.2 27.1 27.6 25.2 29.3 26.9 26.9
Body image 86.9 84.1 87.1 87.1 88.0 88.4 87.0 70.8 13.3 <0.001
St. Dev. 20.4 21.3 19.3 20.3 19.1 19.5 20.0 26.8

T1–T6 are mean values at given time-points in BC-Pop. The overall mean
scores in BC-Pop� (average sample mean score from T1 to T6) were compared
with mean scores in F-GenPop and differences were tested with Student t-
tests.
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Short- and long-term sexual functioning, sexual
enjoyment, and body image among BC survivors
compared with age-matched women in the general
population

Table 2 presents the observed mean values at each time
point and the overall mean score (average T1–T6)) for BC-
Pop, along with mean values for F-GenPop. Overall mean
scores on sexual functioning and sexual enjoyment were
significantly lower in BC-Pop than in F-GenPop, with
respective mean differences 19.5 and 6.3 (both p< 0.001).
Overall mean score on body image was significantly higher
in BC-Pop than in F-GenPop (mean difference ¼ 13.3,
p< 0.001). Table 3 shows the regression models for sexual
functioning, sexual enjoyment, and body image in BC-Pop

versus F-GenPop. Sexual functioning in BC-Pop at short-
term (T5) and long-term (T6) was significantly lower than in
F-GenPop (mean differences¼�12.2, p< 0.001 and �14.0,
p< 0.001, respectively). Slightly, but significantly lower sex-
ual enjoyment, was found in BC-Pop at T5 and T6 com-
pared with F-GenPop (mean difference¼�3.6, p< 0.05 and
�3.7, p< 0.05). BC-Pop had better body image at T5 and
T6 than F-GenPop (mean difference ¼ 5.8, p< 0.01 and 6.4,
p< 0.001). Age and morbidity had a significant negative
impact on short- and long-term sexual functioning
(p< 0.001).

Figure 3 illustrates sexual functioning by age groups in BC-
Pop at 12months (T5) and 7–12 years (T6) after treatment
compared with normative F-GenPop values. Sexual function-
ing in BC-Pop at both T5 and T6 was significantly lower than
in F-GenPop in all age groups, and largest differences
between the populations were observed in the youngest and
oldest groups. Sexual enjoyment was relatively stable across
age-groups for both BC-Pop and F-GenPop and lowest
among the oldest in BC-Pop. Body image was better in BC-
Pop than in F-GenPop and improved with advanced age in
both populations.

Discussion

In our long-term follow-up study reviled that BC survivors
had significantly lower sexual functioning and sexual enjoy-
ment, but better body image than the general female popu-
lation, both in the short and long term after cancer

Figure 2. Sexual functioning scores after different BC treatment modalities for 12 years follow-up. T1¼ before radiotherapy (RT, n¼ 333), baseline,
T2¼ immediately after RT (n¼ 251), T3¼ 3months after RT (n¼ 279), T4¼ 6months after RT (n¼ 285), T5¼ 12months after RT (n¼ 290), T6¼ 7–12 years after RT
(n¼ 262). The four figure panels represent longitudinal estimated sexual functioning scores (mean and 95% confidence intervals) based on type of surgery, use of
chemotherapy, use of endocrine treatment and the extent of RT. The panels to the right show the LMM with estimates for the significant impact of surgery and
chemotherapy on sexual functioning. The LMM for RT and endocrine treatment is displayed in Supplementary Table 1. To calculate more precise estimates of scale
values in BC individuals or groups, adjusted for age and comorbidity, the numbers in the LMM model can be used as follows: for a 55-year-old woman without
comorbidities who has undergone BCS, estimated sexual functioning score is 57.7 (cons) – 0.4�55 (age) ¼ 35.7 at baseline. A woman of same age and comorbid-
ity-status who underwent mastectomy, will have an estimated sexual functioning score of 57.7 (cons) – 0.4�55 (age) – 7.6 (mastectomy) ¼ 28.1 at baseline.

Table 3. Sexual functioning, body image, and sexual enjoyment in breast can-
cer patients (BC-Pop) and female general population (F-GenPop) by age and
comorbidity.

Intercept (GenPop-reference)
BC-Pop Age Comorbidity

Coeff. p-value Coeff. p-value Coeff p-value

Sexual functioning at T5 57.4 �12.2 <0.001 �0.3 <0.001 �4.3 <0.001
Sexual functioning at T6 57.1 �14.0 <0.001 �5.7 <0.001 �3.6 <0.001
Sexual enjoyment at T5 75.6 �3.6 0.019 �0.15 0.002 �2.5 0.053
Sexual enjoyment at T6 75.1 �3.7 0.040 �0.1 0.008 �2.2 0.094
Body image at T5 67.0 6.4 <0.001 0.5 <0.001 �9.9 <0.001
Body image at T6 68.5 5.8 <0.001 �5.7 <0.001 �10.7 <0.001

T5¼ 1 year after radiotherapy, T6¼ 7–12 years after treatment. F-GenPop is
compared to the BC-Pop on Sexual Functioning, Body Image and Sexual
Enjoyment (among sexually active women) at short-term (T5) and long-term
(T6) follow up. The regression analyses are adjusted for age and comorbidity.
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treatment. Surgery was the only treatment with a significant
persistent impact on sexual functioning. Women who had
undergone mastectomy displayed modest, but significantly
lower sexual functioning than those with BCS up to 12 years
after treatment. BC survivors treated with chemotherapy had
lower sexual functioning during the first year after treatment
than those who did not receive this treatment, but at the
long-term follow-up the groups had equal level of sexual
functioning.

We found a small, but significant impact of mastectomy
on long-term sexual functioning. In agreement with our
results, a cross-sectional study using the same EORTC
QLQBR23, revealed that sexual functioning was diminished
12months after mastectomy [34], and a short-term follow-up
study after RT found lower sexual enjoyment among patients
treated with mastectomy than among patients treated with
BCS [16]. Further, a recent study using the sexual health
questionnaire EORTC QLQ-SHQ22, showed a lower feeling of
security with on�es partner and less femininity among
patients treated with mastectomy than among those treated
with BCS [35]. The negative impact of mastectomy on sexual
functioning may be related to complications with scaring,
pain, loss of sensation, or even phantom sensations in the
removed breast [36,37]. The female breast is often associated
with sexuality and could be a source of erotic pleasure. Its
loss could therefore influence body image and loss of sexual-
ity [38]. Today, surgical procedures have changed, and most
patients are offered breast reconstruction, which probably
has contributed to improved sexual health in BC survi-
vors [38].

The small short-term and lack of long-term impact of
chemotherapy on sexual functioning corroborates past
results on chemotherap�ys temporary influence on sexual
functioning in the first 12–18months after treatment [18–20].
By contrast, a small 12-month follow-up study of sexual
health in BC patients receiving endocrine treatment, revealed

no short-term association between chemotherapy and sexual
satisfaction [35]. Indeed, some cross-sectional studies have
shown associations between chemotherapy and long-term
sexual activity [21], but to document the real impact of
chemotherapy we need longitudinal studies with baseline
assessment before chemotherapy using sensitive sexual
health outcome measures.

No significant difference in sexual functioning was appar-
ent between patients who had received local versus locore-
gional RT, which agrees with previous evidence [35]. In our
study, sexual functioning was not influenced by endocrine
therapy, which is in line with a large French study evaluating
two-year trajectories of multiple EORTC outcomes in BC sur-
vivors [19]. However, cross-sectional studies have shown
associations between endocrine treatment, particularly aro-
matase inhibitors, and sexual dysfunction, in both the short
term [23,39] and in long term [21]. In our BC sample, most
endocrine positive patients received Tamoxifen, which may
explain the non-significant difference between the groups.

Most importantly, and despite minor treatment impacts,
in our 12-year longitudinal study, BC patients reported poor
sexual functioning from baseline and throughout follow-up,
in line with a comparable study [40] As baseline assessments
in most prospective studies are never collected before diag-
nosis and rarely before all kinds of treatments, baseline
scores are most likely influenced by emotional- or physical
conditions related to the disease. Therefore, normative gen-
eral population values are useful as a substitute for real base-
line assessments, but are also valuable in the long-term
follow-up when disease- and treatment-related HRQoL deteri-
orations are assumed to be resolved.

Sexual functioning and sexual enjoyment decreased with
age among the Norwegian BC survivors as well as the gen-
eral female population. BC survivors reported significantly
poorer sexual functioning than the general female popula-
tion, and differences ranging from 15 to 32 EORTC points are

Figure 3. Sexual functioning, sexual enjoyment, and body image by age among BC survivors (BC-Pop) compared with the general female population (F-GenPop)
at short-term (T5) and long-term (T6) follow-up after BC treatment. Mean EORTC scores and 95% confidence intervals are displayed on Y-axis, and age groups dis-
played on the X-axis.
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definitively of high clinical significance [41]. Because norma-
tive general population data for EORTC’s measures of sexual
health exist only for the Norwegian population, comparison
with similar studies is impossible. Nevertheless, poorer sexual
functioning and sexual enjoyment were also found in
German BS survivors compared to other nonmalignant
breast-disease patient groups [28].

Interestingly, BC survivors reported significantly better
body image at both the short- and long-term follow up than
the general female population, which aligns with results in
European, Asian, and Arabic populations [28,42,43]. Even so,
poorer body image has been reported in some subgroup of
BC patients, that is, patients with mastectomy [38], and in
patients with lymphedema [44]. Despite bodily changes,
good body image may be due to a shift in perspectives fol-
lowing diagnosis and treatment, with a greater appreciation
of the body and widened limits of normality [45].

Among the limitations in our study, the relative narrow
measure of sexual functioning in the EORTC QLQ-BR23 is
regarded as most crucial as it probably miss important ele-
ments of sexual concerns in these patients. However, the
study was designed many years ago aiming to register differ-
ent late effects after RT, among which sexual functioning
was not the primary focus. Of the same reason, our baseline
measure before RT was not optimal to capture the impact of
chemotherapy. We recommend future follow-up studies of
cancer patients with high likelihood of sexual health deterior-
ation to apply a more sensitive measure such as the recently
validated EORTC QLQ-SHQ22 [46]. Lastly, when comparing
data from a long-lasting follow-up study with recently devel-
oped normative data, the assessment times were naturally
different in the two populations. Based on the same reason,
comorbidity was assessed differently in the two populations:
by clinicians in BC-Pop and self-reported in F-GenPop.
However, to hinder overreporting of morbidity in F-GenPop,
only conditions limiting daily functioning were considered.

Our study is the first to provide long-term longitudinal
data on sexual functioning in a BC population with compari-
son to a country specific general female population. The BC-
Pop was well defined with excellent compliance over a
12-year period, based on closely monitored assessments at
clinical visits. Lastly, our study is the first to compare the
EORTC sexual dimensions with normative data [30]
accounted for age and comorbidity, as recommended in a
recent EORTC publication [47].

Conclusion

Twelve-year longitudinal data on BC survivors’ sexual func-
tioning compared with age-matched women in the general
population contributes bridging a knowledge gap on sexual
challenges after BC treatment. The treatments’ impact on
sexual functioning were modest; mastectomy was associated
with a small long-term deterioration, chemotherapy had a
small impact the first year after treatment, which thereafter
attenuated, while the extent of RT and endocrine treatment
had no impact in our BC population. Most importantly, the
level of sexual functioning in Norwegian BC survivors is

considered as problematic low, and significantly lower than
levels in the general female population. The poor sexual
functioning in long-term BC survivors is of highly clinical
relevance and actions should therefore be taken to accom-
modate this partly under-communicated health issue in the
follow-up of BC patients.
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