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Background: With increasing survival rates of adolescents and young adults (AYAs) with breast cancer, health-related
quality of life (HRQoL) becomes more important. An important aspect of HRQoL is sexual QoL. This study examined
long-term sexual QoL of AYA breast cancer survivors, compared sexual QoL scores with that of other AYA cancer
survivors, and identified factors associated with long-term sexual QoL of AYA breast cancer survivors.

Materials and methods: Data of the SURVAYA study were utilized for secondary analyses. Sexual QoL was assessed
using the European Organization for Research and Treatment of Cancer Quality of Life cancer survivorship core
questionnaire (EORTC QLQ-SURV100). Descriptive statistics were used to describe sexual QoL of AYA cancer
survivors. Linear regression models were constructed to examine the effect of cancer type on sexual QoL and to
identify factors associated with sexual QoL.

Results: Of the 4010 AYA cancer survivors, 944 had breast cancer. Mean sexual QoL scores of AYA breast cancer
survivors ranged from 34.5 to 60.0 for functional domains and from 25.2 to 41.5 for symptom-orientated domains.
AYA breast cancer survivors reported significantly lower sexual QoL compared to AYA survivors of other cancer
types on all domains. Age, time since diagnosis, relationship status, educational level, chemotherapy, hormonal
therapy, breast surgery, body image, and coping were associated with sexual QoL of AYA breast cancer survivors.
Conclusions: AYA breast cancer survivors experience decreased sexual QoL in the long term (5-20 years) after diagnosis
and worse score compared to AYA survivors of other cancer types, indicating a clear need to invest in supportive care
interventions for those at risk, to enhance sexual well-being.

Key words: adolescents and young adults (AYAs), breast cancer, health-related quality of life (HRQoL), sexual quality of
life (Qol), survivorship

INTRODUCTION categorized as patients aged between 18 and 39 years at

Adolescents and young adults (AYAs) are defined by the US the time of their diagnosis.” The incidence of cancer h;ai
National Cancer Institute as patients aged between 15 and ~ ncreased within this population in the last decades.”
39 years at the time of their initial cancer diagnosis; how- Among female AYA cancer patients, breast cancer is one

4-6 .
ever, this definition can be flexibly applied depending on of the mos? common cancer types. Advancements In
the health care system.? In the Netherlands, AYAs are early detection and cancer treatment have contributed to

the increased survival for (AYA) cancer patients, making
long-term health-related quality of life (HRQol) after diag-
- . 4,7-12
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corresponding treatment can have significant impacts on
sexual health, leading to negative effects on overall
HRQoL.*** The type of cancer plays an important role in
sexual health, as especially, women with gynaecological or
breast cancer are at high risk for sexual dysfunction,
including, for example, problems with sexual arousal and
desire or pain.'”??** Previous research demonstrated that
sexual health of women with breast cancer is significantly
worse compared to that of women from the general pop-
ulation.?” Especially young breast cancer survivors suffer
from negative effects on sexual health, with sexual
dysfunction being highly prevalent in this population.”®?

Although sexual health plays an important role in HRQoL
of AYA cancer survivors, it is often inadequately addressed
by health care professionals.*®?”**3¢ Furthermore, it is
known from previously published literature that AYA cancer
survivors experience ongoing problems with sexual func-
tioning up to 2 years after their initial diagnosis.>’ Unfor-
tunately, there is limited knowledge regarding long-term
(>5 years after diagnosis) sexual health of AYA cancer
survivors. Moreover, most current studies have primarily
focused on sexual dysfunction rather than also focusing on
sexual QoL and well-being.”***"*° Therefore, the primary
aim of this study is to examine long-term sexual QoL (as the
mean denominator of sexual health) of AYA breast cancer
survivors and compare it with that of (female) AYA survivors
of other cancer types. Additionally, this study aims to
identify factors associated with long-term sexual QoL of AYA
breast cancer survivors.

MATERIALS AND METHODS

Data

Data of the (HRQoL and late effects among SURVivors of
cancer in AYA) SURVAYA study was utilized for secondary
analyses.” The SURVAYA study is an observational
population-based, cross-sectional cohort study among 5- to
20-year survivors of AYA cancer (18-39 years at time of
diagnosis). The aim of this study was to gain more insight
into subgroups of AYA cancer survivors at risk for long-term
health problems. The study was conducted in eight uni-
versity medical centres and one cancer-specific hospital in
the Netherlands. The Netherlands Cancer Registry (NCR)
was used to select the AYA cancer survivors from the
participating cancer centres. The NCR collects detailed data
(disease and treatment characteristics) on cancer patients
in the Netherlands.”” The PROFILES (Patient Reported
Outcomes Following Initial treatment and Long-term Eval-
uation of Survivorship) registry was used for the collection
of patient-reported outcomes.** The questionnaire data of
the SURVAYA study collected via PROFILES were merged
with the clinical cancer data (such as tumour and treatment
characteristics) of the NCR at the end of the study. More
detailed information about the data collection of the SUR-
VAYA study has previously been published elsewhere.’
Informed consent was obtained from all subjects (re-
sponders) involved in the study. The SURVAYA study was
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conducted in accordance with the Declaration of Helsinki
and approved by the Netherlands Cancer Institute Institu-
tional Review Board (IRB-IRBd18122) on 6 February 2019.

Outcome measure

Sexual QoL was assessed using the European Organization
for Research and Treatment of Cancer Quality of Life cancer
survivorship core questionnaire (EORTC QLa-
SURV100).>*>** The EORTC QLQ-SUV100 is developed to
evaluate HRQol of disease-free cancer survivors. The EORTC
QLQ-SURV100 includes 100 items and different scales
regarding symptoms, functioning, financial difficulties, and
global health. Each item is scored on a four-point Likert
scale ranging from 1 (not at all) to 4 (very much), with
additional ‘not applicable’ and ‘l don’t want to say’ options.
After conducting linear transformation, all scales and single
items range from 0 to 100. For functional scales, a higher
score indicates a higher Qol, while for the symptom-
orientated scales a higher score indicates more severe
symptoms. Eight items (S101-S105 and S$107-S109) are
related to (female) sexual QoL (sexual problems and func-
tioning) and were analysed in this study. Of the eight items,
six can be combined into three overarching scales, namely
sexual problems (5104 and S107), sexual functioning (S108
and S109), and sexual problems when sexually active (S101
and S103). The remaining two items are covered by the
questions: ‘has sexual activity been enjoyable for you
(5102)" and, for women only, ‘have you experienced a dry
vagina during sexual activity (S105)" (Supplementary
Appendix A, Table S1, available at https://doi.org/10.
1016/j.esmo0p.2024.102234).

All items could be answered independently of each other,
which may lead to variations in response percentages per
item.

Covariates

Patient demographics, primary treatment details, and
tumour characteristics were obtained from the SURVAYA
study and NCR. The included variables of interest were age
at diagnosis, time since diagnosis, body mass index,
educational level, relationship status, chemotherapy, hor-
monal therapy, radiotherapy, type of breast surgery con-
sisting of breast-conserving surgery (BCS) with or without
an axillary lymph node dissection (ALND) and mastectomy
with or without an ALND, body image, and coping mecha-
nism (maladaptive and adaptive). Variables were chosen
based on previously published literature,*333%394443
Body image is a functional scale of the EORTC QLQ-
SURV100 and consists of two single items (539 and S40).
To measure the cognitive coping mechanism, the Cogni-
tive Emotion Regulation Questionnaire (CERQ) was used.*®
The CERQ consists of nine scales (self-blame, other-blame,
rumination, catastrophizing, positive refocusing, planning,
positive reappraisal, putting into perspective, and accep-
tance). The full CERQ comprises four items for each scale;
however, in the current study the shortened version of two
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items was used. The answer options for each item can range
from 1 [(almost) never] to 5 [(almost) always]. A total score
for each scale can be calculated by summing the scores of
the two corresponding items (range: 2-10). A higher scale
score indicates a greater level of that specific cognitive
emotion regulation strategy.”®*’ Based on these scales a
maladaptive scale consisting of self-blame, other-blame,
rumination, and catastrophizing, and an adaptive scale
consisting of positive refocusing, planning, positive reap-
praisal, putting into perspective, and acceptance were
constructed. Consequently, the maladaptive scale ranges
from 8 to 40 and the adaptive scale ranges from 10 to 50.

Data analysis

Descriptive statistics were used to describe patient tumour
and treatment characteristics. Depending on the nature of
the variable, t-tests (continuous variables) or chi-square
tests (categorical variables) were used to compare the
baseline characteristics between AYA breast cancer survi-
vors with that of AYA survivors of other cancer types.

Bar charts were constructed for each of the eight sexual
Qol questions of the EORTC QLQ-SURV100 to examine and
visualize long-term sexual QoL of AYA breast cancer survi-
vors and AYA survivors of other cancer types.

Linear regression models of the three scales and two
single items of sexual QoL were constructed to examine the
effect of cancer type on sexual QoL while correcting for
time since diagnosis. To avoid multicollinearity, de-
mographic, treatment, and tumour characteristics were not
included in the models. AYA breast cancer survivors were
chosen as the reference category. Additionally, a sensitivity
analysis including only female AYA cancer survivors was
conducted.

To identify potential factors associated with long-term
sexual QoL of AYA breast cancer, five multiple linear
regression models were constructed for each of the sexual
QoL outcomes (ranging from 0 to 100).

Normality and homoscedasticity of the residuals were
tested with residual plots. A two-sided P value of 5% was
considered statistically significant and all statistical analyses
were carried out using R statistical software (version
4.4.2)."°

Sample size calculation

As this study is a secondary analysis of data from the
SURVAYA study, a sample size calculation is not applicable
in this context. Details on the power analysis can be found
in the SURVAYA study protocol.” Given the limited number
of missingness, a complete case analysis was carried out.

RESULTS

Patient characteristics

In total, 4010 AYA cancer survivors (18-39 years at the time
of diagnosis) were available from the SURVAYA database of
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which 944 (23.5%) were breast cancer survivors and 3066
(76.5%) were survivors of other cancer types (Table 1).

Long-term sexual QoL among AYA cancer
survivors—individual questions

Figure 1 presents the responses to the individual long-term
sexual QoL questions for AYA breast cancer survivors
(Figure 1A) and for AYA survivors of other cancer types
(Figure 1B). AYA breast cancer survivors tended to experi-
ence less sexual enjoyment and functioning compared to
AYA survivors of other cancer types. In addition, AYA breast
cancer survivors tended to experience more sexual symp-
toms and problems than AYA survivors of other cancer

types.

Long-term sexual QoL scores of AYA cancer survivors

Mean and median sexual QoL scores (0-100) of the three
scales and two single items are presented in Table 2. AYA
breast cancer survivors reported more sexual problems and
symptoms and less sexual functioning compared to AYA
survivors of other cancer types.

Effect of cancer type on long-term sexual QoL scores of
AYA cancer survivors

AYA breast cancer survivors scored significantly lower on
sexual enjoyment and functioning compared to AYA survi-
vors of various other cancer types (Figure 2A and D). In
addition, AYA survivors of other cancer types experienced
significantly less sexual symptoms compared to AYA breast
cancer survivors (Figure 2B, C and E).

Effect of cancer type on long-term sexual QoL scores of
female AYA cancer survivors

For the sensitivity analysis including only female AYA cancer
survivors, the results can be found in Figure 3. AYA breast
cancer survivors scored significantly lower on sexual
enjoyment and functioning (Figure 3A and D) and experi-
enced significantly more sexual symptoms compared to
female survivors of other cancer types (Figure 3B, C and E),
except for female AYA survivors of colon and rectal cancer
(Figure 3A).

Factors associated with long-term sexual QoL of AYA
breast cancer survivors

Older age at diagnosis, a longer time since diagnosis, a high
or low education level compared to a medium educational
level, receiving chemotherapy and/or hormonal therapy,
and maladaptive coping were negatively associated with
sexual QoL of AYA breast cancer survivors (Table 3).

Having a relationship compared to being single, under-
going a mastectomy (with and without ALND) compared to
BCS, and a higher body image score were positively asso-
ciated with sexual QoL of AYA breast cancer survivors.
Higher body image was found to have a positive association
with all domains, as detailed in Table 3.

https://doi.org/10.1016/j.esmoop.2024.102234 3
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Table 1. Baseline characteristics of study population

Breast cancer (N = 944) Other cancer (N = 3066) P value

Sex, n (%)

Male 0 (0%) 1549 (50.5%) —
Female 944 (100%) 1517 (49.5%)

Age at diagnosis in years
Mean (SD) 34.7 (3.85) 30.6 (6.07) <0.001

Median (min-max)
Time since diagnosis in years

36.0 (18.0-39.0) 31.5 (18.0-39.0)

Mean (SD) 12.2 (4.52) 12.5 (4.50) 0.115
Median (min-max) 12.2 (4.41-21.6) 12.4 (4.45-22.1)

BMI, n (%)
Normal weight 573 (60.7%) 1614 (52.6%) <0.001
Overweight 354 (37.5%) 1415 (46.2%)
Missing 17 (1.8%) 37 (1.2%)

Education, n (%)
Low, no primary school 5 (0.5%) 23 (0.8%) 0.061

Intermediate, secondary education
High, college university

377 (39.9%)
562 (59.5%)

1345 (43.9%)
1690 (55.1%)

Missing 0 (0%) 8 (0.3%)
Relationship status, n (%)
Married/registered 545 (57.7%) 1670 (54.5%) 0.190
partnership
Relationship 247 (26.2%) 871 (28.4%)
Single 147 (15.6%) 514 (16.8%)
Missing 5 (0.5%) 11 (0.4%)
Smoking status, n (%)
Never 511 (54.1%) 1744 (56.9%) 0.031
Former 359 (38.0%) 1029 (33.6%)
Current 71 (7.5%) 276 (9.0%)
Missing 3 (0.3%) 17 (0.6%)
Chemotherapy, n (%)
No 137 (14.5%) 1630 (53.2%) <0.001
Yes 807 (85.5%) 1432 (46.7%)
Missing 0 (0%) 4 (0.1%)
Hormonal therapy, n (%)
No 465 (49.3%) 3057 (99.7%) <0.001
Yes 479 (50.7%) 5 (0.2%)
Missing 0 (0%) 4 (0.1%)
Radiotherapy, n (%)
No 214 (22.7%) 1890 (61.6%) <0.001
Yes 730 (77.3%) 1172 (38.2%)
Missing 0 (0%) 4 (0.1%)
Targeted therapy, n (%)
No 771 (81.7%) 2927 (95.5%) <0.001
Yes 173 (18.3%) 135 (4.4%)
Missing 0 (0%) 4 (0.1%)
Type of breast surgery, n (%)
BCS 369 (39.1%) — —
BCS + ALND 133 (14.1%) —
Mastectomy 216 (22.9%) —
Mastectomy + ALND 219 (23.2%) —
Missing 7 (0.7%) —
Cancer type, n (%)
Breast 944 (100%) 0 (0%) =
Head and neck = 124 (4.0%)
Digestive tract, other = 31 (1.0%)
Colon and rectal — 82 (2.7%)
Bone, articular cartilage, and soft-tissue sarcomas = 172 (5.6%)
Respiratory = 30 (1.0%)
Melanoma = 290 (9.5%)
Other = 11 (0.4%)

Germ cell tumours — 692 (22. 6%)

Female genitalia

Male genitalia

Urinary tract

Lymphoid haematological malignancies
Myeloid haematological malignancies
Thyroid gland

Central nervous system

445 (14.5%)
6 (0.2%)
46 (1.5%)

591 (19.3%)
148 (4.8%)
248 (8.1%)
150 (4.9%)

Continued
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Table 1. Continued
Breast cancer (N = 944) Other cancer (N = 3066) P value
Tumour stage, n (%)
1 338 (35.8%) 1388 (45.3%) <0.001
2 447 (47.4%) 616 (20.1%)
3 153 (16.2%) 420 (13.7%)
4 6 (0.6%) 173 (5.6%)
Missing 0 (0%) 469 (15.3%)
Body image
Mean (SD) 72.0 (25.7) 79.4 (24.2) <0.001
Median (min-max) 83.3 (0-100) 83.3 (0-100)
Missing, n (%) 59 (6.3%) 216 (7.0%)
Maladaptive scale
Mean (SD) 13.1 (3.60) 13.2 (3.91) 0.854
Median (min-max) 13.0 (8.00-27.0) 12.0 (8.00-40.0)
Missing, n (%) 72 (7.6%) 230 (7.5%)
Adaptive scale
Mean (SD) 29.9 (7.18) 29.1 (7.50) 0.002
Median (min-max) 30.0 (10.0-50.0) 29.0 (10.0-50.0)
Missing, n (%) 75 (7.9%) 240 (7.8%)

Bold indicates P < 0.05.

ALND, axillary lymph node dissection; BCS, breast-conserving surgery; BMI, body mass index; SD, standard deviation.

Being married compared to being single is both positively
and negatively associated with sexual QoL. Married AYA
breast cancer survivors reported significantly lower enjoy-
ment of sexual activity compared to single AYA breast
cancer survivors. However, they scored significantly higher
on sexual functioning compared to single AYA breast cancer
survivors (Table 3).

DISCUSSION

The results of this study showed that long-term sexual QoL
is still a prominent issue among AYA breast cancer survivors
up to 20 years after diagnosis particularly in terms of sexual
symptoms and decreased sexual enjoyment. Sexual QoL
was significantly worse in AYA breast cancer survivors
compared to (female) AYA survivors of various other types
of cancer. This is in alignment with findings from prior
research on (older) cancer survivors and studies assessing
Qol at a shorter time interval after diagnosis, which have
demonstrated an increased risk of sexual dysfunction
among breast and gynaecological cancer survivors.'”?**? |n
the current study, sexual QoL of AYA breast cancer survivors
was significantly worse compared to female AYA genitalia
cancer survivors, corresponding with a recent systematic
review."? Additionally, there was no significant difference
between sexual QoL of AYA breast cancer survivors and
female AYA germ cell cancer survivors, aligning with a study
demonstrating comparable QoL between breast and ovarian
cancer survivors.”® The significant differences in sexual QoL
between AYA breast cancer survivors and (female) AYA
survivors of other cancer types might lay in the fact that
AYA breast cancer survivors received more systemic therapy
and radiotherapy compared to AYA survivors of other can-
cer types. Additionally, breast cancer survivors who have
permanently become postmenopausal generally do not
qualify for hormone replacement therapy after chemo-
therapy which contrasts with survivors of other cancers.’

Volume 9 m Issue 2 m 2024

This can all induce different sexual side-effects such as
vaginal dryness, reduced libido, and change in body
composition, which significantly impair sexual functioning
and QoL.°*® Furthermore, for many women, breasts are an
important sexual feature as they represent femininity and
sexuality.”® Therefore, breast cancer survivors experience
more sexual QoL challenges than female survivors of other
cancer types that do not involve the breasts.

In this study, age, time since diagnosis, relationship sta-
tus, educational level, chemotherapy, hormonal therapy,
type of surgery, body image, and maladaptive coping were
all associated with sexual QoL of AYA breast cancer survi-
vors. The identified factors such as chemotherapy, hormonal
therapy, type of surgery, and body image correspond with
findings from previous published literature that examined
sexual health and functioning over shorter follow-up pe-
riods. More intense treatments, such as hormonal therapy
and chemotherapy, are most frequently associated with
sexual dysfunction.>**3*%3% An older age and longer time
since diagnosis were associated with poorer sexual QoL
outcomes in the current AYA breast cancer cohort (18-39).
This might be explained by the fact that AYA breast cancer
survivors, who are older at the time of their diagnosis,
might have more often a wish for children. Having a wish for
children is associated with higher levels of reproductive
concerns, which might influence overall sexual QoL.**®°
Another interesting and relatively new association found
in this study is between maladaptive coping and sexual QoL
of AYA breast cancer survivors. This aligns with a recent
study focusing on an older breast cancer cohort.®*

A somewhat unexpected finding from the current study is
that undergoing a mastectomy compared to undergoing
BCS is positively associated with sexual Qol, which con-
trasts with prior research.®*°>* An explanation might be
that almost all AYA breast cancer survivors who underwent
a mastectomy also underwent a reconstruction, which is
associated with improved sexual health.®* Another

https://doi.org/10.1016/j.esmoop.2024.102234 5
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Figure 1. Long-term sexual QoL of AYA cancer survivors; individual questions. Bar charts of EORTC QLQ-SURV100 questions of AYA breast cancer survivors (n) (A) and AYA
survivors of other cancer types (n) (B). S$101: Have you had problems being sexually intimate? S102: Has sexual activity been enjoyable for you? S103: Have you had problems
becoming sexually aroused? S104: Have you felt uncomfortable about the idea of being sexually intimate? S105 (women only): Have you experienced a dry vagina during
sexual activity? S107: Have you avoided having sex? S108: Have you been interested in sex? S109: Have you been sexually active?

AYA, adolescents and young adult; EORTC QLQ-SURV100, European Organization for Research and Treatment of Cancer Quality of Life cancer survivorship core questionnaire.

explanation might be the fact that patients undergoing a
BCS almost always undergo additional radiotherapy to the
breast, which can cause long-term side-effects such as pain
and fibrosis of the breast and can negatively impact HRQoL,
particularly among younger survivors.””*>®” Additionally,
women who have undergone BCS may tend to think more
about cancer recurrence causing fear, which may influence
their overall HRQoL and, subsequently, their sexual QoL.%®

Strengths and limitations

From previous literature, it is known that AYA cancer sur-
vivors experience ongoing problems with sexual functioning

6 https://doi.org/10.1016/j.esmoop.2024.102234

up to 2 years after diagnosis. However, there is limited
knowledge regarding long-term sexual QoL.*”"*° One of the
major strengths of this study is the large sample size and
the long-term sexual QoL data (5-20 years after initial
diagnosis) that was available from the SURVAYA study.”
Another important strength of this study is the availability
of various clinical and demographic variables from both the
SURVAYA dataset and NCR. This enabled the examination of
a wide range of possible associations.

One limitation of the current study is that no baseline
measurement (before diagnosis and treatment) of sexual
Qol was available; therefore, it was not possible to examine
sexual QoL over time. In future research, it may be valuable

Volume 9 m Issue 2 m 2024
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Table 2. Long-term sexual QoL scores

Sexual QoL

Breast cancer (N = 944)

Other cancer (N = 3066)

Has sexual activity been enjoyable for you? (0-100)
Mean (SD)
Median (min-max)
Missing, n (%)

60.0 (31.3)
66.7 (0-100)
273 (28.9%)

Mean (SD)
Median (min-max)
Missing, n (%)
Sexual problems (symptom scale) (0-100)
Mean (SD)
Median (min-max)
Missing, n (%)
Sexual functioning (functional scale) (0-100)
Mean (SD)
Median (min-max)
Missing, n (%)
Sexual problems when sexually active (symptom scale) (0-100)
Mean (SD)
Median (min-max)
Missing, n (%)

41.5 (39.7)
33.3 (0-100)
298 (31.6%)

25.2 (30.2)
16.7 (0-100)
121 (12.8%)

34.5 (25.4)
33.3 (0-100)
118 (12.5%)

33.3 (32.5)
33.3 (0-100)
202 (21.4%)

Have you experienced a dry vagina during sexual activity? (0-100, women only)

70.3 (30.8)
66.7 (0-100)
722 (23.5%)

26.1 (34.1)
0 (0-100)
2033 (66.3%)

15.1 (25.7)
0 (0-100)
356 (11.6%)

46.1 (25.8)
50.0 (0-100)
359 (11.7%)

16.6 (25.4)
0 (0-100)
530 (17.3%)

For functional scales a higher score indicates greater QoL, and for symptom-orientated scales a higher score indicates more severe symptoms.

Qol, quality of life; SD, standard deviation.

to add a time component to the regression models as it is
known that HRQoL changes over time.”® Furthermore, in-
formation on (types of) breast reconstruction from the NCR
is available since 2011, and therefore it was not possible to
include this in the regression models. As it is known that
undergoing a breast reconstruction has an impact on Qol,
further research including type of breast reconstruction is
necessary.’®’* Another limitation of this study is that both
physical and psychosocial comorbidities were not included
in the analysis although they have a significant impact on
(sexual) QoL.**’*”3 Unfortunately, data on cultural diversity
were lacking, limiting the generalizability of the findings
across different cultural contexts. Previous literature high-
lights the significant impact of cultural characteristics on
sexuality and sexual function. Hence, it is essential to
consider these aspects in future research.”*’® Moreover, it
is important to note that only primary treatment details
were available from the NCR. Therefore, it was not known
exactly how hormonal treatment was defined (e.g. lutei-
nizing hormone-releasing hormone (LH-RH) plus tamoxifen
or an aromatase inhibitor) and for how long breast cancer
patients were on this regimen, hypothesized to be 5 years
or longer for most of the patients depending on the age at
diagnosis (35 years; 10-year tamoxifen in combination with
LH-RH was not unusual). Lastly, a significant limitation of
this study is the absence of data on ovarian suppression and
postmenopausal status, which are both critical factors
affecting sexual QoL due to the estrogen deprivation.”’
Although 50.7% of the AYA breast cancer survivors
received endocrine therapy, details regarding their men-
strual cycles or hormonal status at the time of evaluation
were not available, unfortunately. For future research, col-
lecting data on menstrual cycle is recommended to provide
more comprehensive insights into sexual health outcomes
of breast cancer survivors.

Volume 9 m Issue 2 m 2024

Future perspective

Sexuality and intimacy are important aspects of AYA health
care and sexual health should be discussed early in
the treatment process.>>’® The results of this study
demonstrated that AYA breast cancer survivors experience
significantly more sexual QoL challenges compared to
(female) AYA survivors of other cancer types. While
discussing that sexual health is important for all
AYA cancer survivors, those facing challenges related to
sexuality, particularly breast cancer patients, might
benefit from specialized interventions such as consulta-
tions with a sexologist. A recent literature review has
highlighted the positive impact of psychological in-
terventions on enhancing sexual health in women with
breast cancer.”’

Furthermore, this study identified different associations
between patient and treatment characteristics and sexual
QoL. Recognizing the different associations might enhance
breast cancer health care as it can guide the development
of already available targeted interventions such as coping
mechanism interventions, body image workshops, psycho-
logical interventions, support regarding reproductive con-
cerns, or relationship counselling. Additionally, the
associations provide health care professionals with insights
to better identify AYA breast cancer survivors at higher risk
for sexual QoL challenges.

CONCLUSION

AYA breast cancer survivors experience a significant
decreased sexual QoL compared to (female) AYA survivors
of other cancer types. Age, time since diagnosis, relation-
ship status, educational level, chemotherapy, hormonal
therapy, type of breast surgery, body image, and coping are
all associated with sexual QoL of AYA breast cancer
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Figure 2. Regression models for the comparison of sexual QoL between AYA breast cancer survivors and AYA survivors of other cancer types. For functional scales,
higher scores represent higher QoL; for symptom scales, higher scores indicate more severe symptoms. Green represents an increase in scores and purple, a decrease

in scores. AYA breast cancer survivors were chosen as the reference category.
AYA, adolescents and young adult; QolL, quality of life.
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Figure 3. Regression models for the comparison of sexual QoL between AYA breast cancer survivors and female AYA survivors of other cancer types. For functional
scales, higher scores represent higher QolL; for symptom scales, higher scores indicate more severe symptoms. Green represents an increase in scores and purple, a

decrease in scores. AYA breast cancer survivors were chosen as the reference category.
AYA, adolescents and young adult; QolL, quality of life.
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Table 3. Multiple linear regression models of sexual QoL scores of AYA breast cancer survivors
Has sexual activity Have you Sexual problems Sexual functioning Sexual problems
Variables been enjoyable for experienced a dry (symptom scale) (functional scale) when sexually active
you? vagina during sexual (symptom scale)
activity?
Estimates P Estimates P Estimates P Estimates P Estimates P
Intercept 92.16 <0.001 —0.22 0.991 7.42 0.556 44.84 <0.001 20.93 0.139
Age at diagnosis —1.23 <0.001 1.49 <0.001 0.86 0.001 —0.82 <0.001 1.04 <0.001
Time since diagnosis —0.20 0.494 0.59 0.105 0.02 0.942 —0.55 0.008 —0.03 0.896
BMI
Normal weight Reference Reference Reference Reference Reference
Overweight 0.09 0.972 —2.93 0.370 1.39 0.512 —0.40 0.828 —0.87 0.715
Education
Intermediate, secondary Reference Reference Reference Reference Reference
education
High, college university —2.21 0.374 2.24 0.478 4,51 0.028 —1.55 0.385 3.49 0.130
Low, no primary school —32.65 0.127 77.62 0.039 41.41 0.035 —28.96 0.089 —10.01 0.633
Relationship status
Single Reference Reference Reference Reference Reference
Married/registered —8.57 0.042 3.37 0.514 —1.58 0.587 9.20 <0.001 2.65 0.461
partnership
Relationship 0.90 0.842 -9.10 0.100 —9.43 0.004 18.56 <0.001 —8.08 0.039
Chemotherapy
No Reference Reference Reference Reference Reference
Yes —7.51 0.036 8.18 0.070 5.20 0.090 —6.98 0.009 7.22 0.034
Hormonal therapy
No Reference Reference Reference Reference Reference
Yes —3.44 0.167 13.92 <0.001 4.39 0.036 —-1.72 0.342 7.19 0.002
Radiotherapy
No Reference Reference Reference Reference Reference
Yes 3.73 0.320 —5.66 0.228 —2.03 0.512 0.71 0.791 —1.08 0.754
Type of breast surgery
BCS Reference Reference Reference Reference Reference
BCS + ALND —0.31 0.933 —7.23 0.123 —0.26 0.932 2.65 0.320 —0.64 0.855
Mastectomy 8.05 0.047 —0.81 0.874 2.38 0.477 0.46 0.876 0.09 0.981
Mastectomy + ALND 3.18 0.343 —7.62 0.078 —4.04 0.149 2.36 0.328 —6.64 0.035
Body image 0.27 <0.001 —0.36 <0.001 —0.39 <0.001 0.23 <0.001 —0.47 <0.001
Maladaptive scale —0.14 0.685 0.31 0.487 0.68 0.018 0.13 0.595 0.26 0.431
Adaptive scale 0.12 0.480 —0.03 0.894 0.08 0.585 0.09 0.477 —0.02 0.885
Observations 652 631 797 800 720
R? 0.112 0.150 0.191 0.148 0.215
Bold indicates P < 0.05.
ALND, axillary lymph node dissection; BCS, breast-conserving surgery; BMI, body mass index.
survivors. The results of this study will enhance targeted DISCLOSURE

interventions to improve AYA breast cancer health care in
the future.

ACKNOWLEDGEMENTS

The authors wish to thank all the patients for their partic-
ipation in the study and the registration team of the
Netherlands Comprehensive Cancer Organisation (IKNL) for
the collection of data for The Netherlands Cancer Registry.

FUNDING

CV is supported by the Dutch Cancer Society [grant number
#11788 COMPRAYA study]. OH is supported by the
Netherlands Organization for Scientific Research VIDI [grant
number 198.007]. Data collection of the SURVAYA study
was partly supported by the investment grant [grant num-
ber 480-08-009] from the Netherlands Organization for
Scientific Research.

10 https://doi.org/10.1016/j.esmoop.2024.102234

The authors have declared no conflicts of interest.

DATA SHARING

The data presented in this study are available on request
from the corresponding author. The data are not publicly
available due to privacy issues.

REFERENCES

1. Smith AW, Seibel NL, Lewis DR, et al. Next steps for adolescent and
young adult oncology workshop: an update on progress and recom-
mendations for the future. Cancer. 2016;122:988-999.

2. Vlooswijk C, van de Poll-Franse LV, Janssen SHM, et al. Recruiting
adolescent and young adult cancer survivors for patient-reported
outcome research: experiences and sample characteristics of the
SURVAYA study. Curr Oncol. 2022;29:5407-5425.

3. Aben KK, van Gaal C, van Gils NA, van der Graaf WT, Zielhuis GA.
Cancer in adolescents and young adults (15—29 years): a population-

Volume 9 m Issue 2 m 2024


http://refhub.elsevier.com/S2059-7029(24)00002-4/sref1
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref1
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref1
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref2
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref2
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref2
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref2
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref3
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref3
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref3
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234

N. J. M. C. V. Peeters et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

based study in the Netherlands 1989—2009. Acta Oncol (Madr).
2012;51:922-933.

. You L, Lv Z, Li C, et al. Worldwide Cancer Statistics of adolescents and

young adults in 2019: a systematic analysis of the Global Burden of
Disease Study 2019. ESMO Open. 2021;6:100255.

. Trama A, Stark D, Bozovic-Spasojevic |, et al. Cancer burden in ado-

lescents and young adults in Europe. ESMO Open. 2023;8:100744.

. Bleyer A, Barr R. Cancer in young adults 20 to 39 years of age: over-

view. Semin Oncol. 2009;36:194-206.

. Allemani C, Matsuda T, Di Carlo V, et al. Global surveillance of trends in

cancer survival 2000-14 (CONCORD-3): analysis of individual records
for 37 513 025 patients diagnosed with one of 18 cancers from 322
population-based registries in 71 countries. Lancet (London, England).
2018;391:1023-1075.

. Epplein M, Zheng Y, Zheng W, et al. Quality of life after breast cancer

diagnosis and survival. J Clin Oncol. 2011;29:406-412.

. van der Meer DJ, Kramer |, van Maaren MC, et al. Comprehensive

trends in incidence, treatment, survival and mortality of first primary
invasive breast cancer stratified by age, stage and receptor subtype in
the Netherlands between 1989 and 2017. Int J Cancer. 2021;148:2289-
2303.

El Saghir NS, Khalil LE, El Dick J, et al. Improved survival of young
patients with breast cancer 40 years and younger at diagnosis. JCO
Glob Oncol. 2023;9:€2200354.

Close AG, Dreyzin A, Miller KD, Seynnaeve BKN, Rapkin LB. Adolescent
and young adult oncology—past, present, and future. CA Cancer J Clin.
2019;69:485-496.

Harju E, Roser K, Dehler S, Michel G. Health-related quality of life in
adolescent and young adult cancer survivors. Support Care Cancer.
2018;26:3099-3110.

Flynn KE, Lin L, Bruner DW, et al. Sexual satisfaction and the impor-
tance of sexual health to quality of life throughout the life course of
U.S. adults. J Sex Med. 2016;13:1642-1650.

Laumann EO, Paik A, Rosen RC. Sexual dysfunction in the United
States: prevalence and predictors. JAMA. 1999;281:537-544.

World Health Organization Sexual Health. Available at https://www.who.
int/health-topics/sexual-health#tab=tab_2. Accessed October 10, 2023.
Cherven B, Sampson A, Bober SL, et al. Sexual health among adoles-
cent and young adult cancer survivors: a scoping review from the
Children’s Oncology Group adolescent and young adult oncology
discipline committee. CA Cancer J Clin. 2021;71:250-263.

Mitsch J, Friedrich M, Leuteritz K, et al. Sexuality and cancer in ado-
lescents and young adults - a comparison between reproductive cancer
patients and patients with non-reproductive cancer. BMC Cancer.
2019;19:828.

Stanton AM, Handy AB, Meston CM. Sexual function in adolescents
and young adults diagnosed with cancer: a systematic review. J Cancer
Surviv. 2018;12:47-63.

Sousa Rodrigues Guedes T, Barbosa Otoni Gongalves Guedes M, de
Castro Santana R, et al. Sexual dysfunction in women with cancer: a
systematic review of longitudinal studies. Int J Environ Res Public
Health. 2022;19:11921.

Esmat Hosseini S, Ilkhani M, Rohani C, Nikbakht Nasrabadi A, Ghanei
Gheshlagh R, Moini A. Prevalence of sexual dysfunction in women with
cancer: a systematic review and meta-analysis. Int J Reprod Biomed.
2022;20:1-12.

Pizzol D, Xiao T, Smith L, et al. Prevalence of erectile dysfunction in
male survivors of cancer: a systematic review and meta-analysis of
cross-sectional studies. Br J Gen Pract. 2021;71:e372-e380.

Lehmann V, Laan ETM, den Oudsten BL. Sexual health-related care
needs among young adult cancer patients and survivors: a systematic
literature review. J Cancer Surviv. 2022;16:913-924.

Reed MA. Female sexual dysfunction. Clin Plast Surg. 2022;49:495-504.
Wettergren L, Eriksson LE, Bergstrém C, et al. Prevalence and risk factors
for sexual dysfunction in young women following a cancer diagnosis — a
population-based study. Acta Oncol (Madr). 2022;61:1165-1172.
Oberguggenberger A, Martini C, Huber N, et al. Self-reported sexual
health: breast cancer survivors compared to women from the general
population - an observational study. BMC Cancer. 2017;17:599.

Volume 9 m Issue 2 m 2024

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43,

a4,

45.

46.

47.

Kedde H, van de Wiel HBM, Weijmar Schultz WCM, Wijsen C. Sub-
jective sexual well-being and sexual behavior in young women with
breast cancer. Support Care Cancer. 2013;21:1993-2005.

Marsh S, Borges VF, Coons HL, Afghahi A. Sexual health after a breast
cancer diagnosis in young women: clinical implications for patients and
providers. Breast Cancer Res Treat. 2020;184:655-663.

Burwell SR, Case LD, Kaelin C, Avis NE. Sexual problems in younger
women after breast cancer surgery. J Clin Oncol. 2006;24:2815-2821.
Rosenberg SM, Tamimi RM, Gelber S, et al. Treatment-related amen-
orrhea and sexual functioning in young breast cancer survivors. Cancer.
2014;120:2264-2271.

Fobair P, Stewart SL, Chang S, D’Onofrio C, Banks PJ, Bloom JR. Body
image and sexual problems in young women with breast cancer. Psy-
chooncology. 2006;15:579-594. https://doi.org/10.1002/pon.991.
Howard-Anderson J, Ganz PA, Bower JE, Stanton AL. Quality of life, fertility
concerns, and behavioral health outcomes in younger breast cancer sur-
vivors: a systematic review. JNCI J Nat/ Cancer Inst. 2012;104:386-405.
Avis NE, Crawford S, Manuel J. Quality of life among younger women
with breast cancer. J Clin Oncol. 2005;23:3322-3330.

Qi A, Li Y, Sun H, Jiao H, Liu Y, Chen Y. Incidence and risk factors of
sexual dysfunction in young breast cancer survivors. Ann Palliat Med.
2021;10:4428-4434.

Panahi R, Anbari M, Javanmardi E, Ghoozlu KJ, Dehghankar L. The ef-
fect of women'’s sexual functioning on quality of their sexual life. J Prev
Med Hyg. 2021;62:E776-E781.

Cherven BO, Demedis J, Frederick NN. Sexual health in adolescents and
young adults with cancer. J Clin Oncol. 2023. https://doi.org/10.1200/
JC0.23.01390.

Bobrie A, Jarlier M, Moussion A, Jacot W, D’Hondt V. Sexual quality of
life assessment in young women with breast cancer during adjuvant
endocrine therapy and patient-reported supportive measures. Support
Care Cancer. 2022;30:3633-3641.

Wettergren L, Kent EE, Mitchell SA, et al. Cancer negatively impacts on
sexual function in adolescents and young adults: the AYA HOPE study.
Psychooncology. 2017;26:1632-1639.

Ljungman L, Ahlgren J, Petersson L-M, et al. Sexual dysfunction and
reproductive concerns in young women with breast cancer: type, preva-
lence, and predictors of problems. Psychooncology. 2018;27:2770-2777.
Lee M, Kim YH, Jeon MJ. Risk factors for negative impacts on sexual
activity and function in younger breast cancer survivors. Psy-
chooncology. 2015;24:1097-1103.

NKR Integraal Kankercentrum Nederland. Available at https://iknl.nl/
nkr. Accessed August 23, 2023.

van de Poll-Franse LV, Horevoorts N, van Eenbergen M, et al. The
patient reported outcomes following initial treatment and long term
evaluation of survivorship registry: scope, rationale and design of an
infrastructure for the study of physical and psychosocial outcomes in
Cancer Survivorship cohorts. Eur J Cancer. 2011;47:2188-2194.

van Leeuwen M, Kieffer JM, Young TE, et al. Phase Ill study of the
European Organisation for Research and Treatment of Cancer Quality
of Life Cancer Survivorship Core Questionnaire. J Cancer Surviv. 2022.
https://doi.org/10.1007/s11764-021-01160-1.

van Leeuwen M, Husson O, Alberti P, et al. Understanding the Quality
of Life (QOL) issues in survivors of cancer: towards the development of
an EORTC QOL Cancer survivorship questionnaire. Health Qual Life
Outcomes. 2018;16:114.

Huberts AS, Peeters NJMCV, Kaplan ZLR, et al. Dutch normative data of
the sexual distress scale and the body image scale. Qual Life Res.
2023;32:2829-2837.

Hayes RD, Dennerstein L, Bennett CM, Sidat M, Gurrin LC, Fairley CK.
Risk factors for female sexual dysfunction in the general population:
exploring factors associated with low sexual function and sexual
distress. J Sex Med. 2008;5:1681-1693.

Garnefski N, Kraaij V, Spinhoven P. Negative life events, cognitive
emotion regulation and emotional problems. Pers Individ Dif. 2001;30:
1311-1327.

Garnefski N, Kraaij V. Cognitive Emotion Regulation Questionnaire —
development of a short 18-item version (CERQ-Short). Pers Individ Dif.
2006;41:1045-1053.

https://doi.org/10.1016/j.esmoop.2024.102234 11


http://refhub.elsevier.com/S2059-7029(24)00002-4/sref3
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref3
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref3
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref4
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref4
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref4
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref5
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref5
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref6
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref6
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref7
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref7
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref7
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref7
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref7
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref8
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref8
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref9
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref9
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref9
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref9
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref9
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref10
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref10
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref10
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref11
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref11
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref11
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref11
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref12
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref12
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref12
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref13
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref13
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref13
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref14
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref14
https://www.who.int/health-topics/sexual-health#tab=tab_2
https://www.who.int/health-topics/sexual-health#tab=tab_2
https://www.who.int/health-topics/sexual-health#tab=tab_2
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref16
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref16
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref16
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref16
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref17
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref17
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref17
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref17
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref18
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref18
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref18
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref19
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref19
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref19
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref19
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref20
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref20
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref20
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref20
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref21
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref21
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref21
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref22
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref22
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref22
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref23
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref24
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref24
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref24
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref24
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref25
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref25
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref25
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref26
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref26
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref26
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref27
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref27
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref27
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref28
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref28
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref29
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref29
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref29
https://doi.org/10.1002/pon.991
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref31
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref31
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref31
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref32
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref32
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref33
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref33
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref33
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref34
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref34
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref34
https://doi.org/10.1200/JCO.23.01390
https://doi.org/10.1200/JCO.23.01390
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref36
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref36
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref36
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref36
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref37
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref37
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref37
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref38
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref38
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref38
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref39
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref39
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref39
https://iknl.nl/nkr
https://iknl.nl/nkr
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref41
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref41
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref41
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref41
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref41
https://doi.org/10.1007/s11764-021-01160-1
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref43
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref43
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref43
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref43
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref44
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref44
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref44
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref45
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref45
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref45
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref45
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref46
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref46
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref46
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref47
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref47
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref47
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234

48

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

12

. R Core Team (2022). R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna, Austria.
Available at https://www.R-Project.Org/.

Maiorino M, Chiodini P, Bellastella G, Giugliano D, Esposito K. Sexual
dysfunction in women with cancer: a systematic review with meta-
analysis of studies using the female sexual function index. Endocrine.
2016;54:329-341.

Stoniewski R, Dabrowska-Bender M, Religioni U, et al. A comparative
analysis of quality of life in women diagnosed with breast and ovarian
cancer. Int J Environ Res Public Health. 2022;19:6705.

Paluch-Shimon S, Cardoso F, Partridge AH, et al. ESO—ESMO Fifth In-
ternational Consensus Guidelines for breast cancer in young women
(BCY5). Ann Oncol. 2022;33:1097-1118.

Johnsson A, Fugl-Meyer K, Bordas P, Ahman J, Von Wachenfeldt A. Side
effects and its management in adjuvant endocrine therapy for breast
cancer: a matter of communication and counseling. Breast Cancer
Basic Clin Res. 2023;17:117822342211454.

Mayer S, Iborra S, Grimm D, et al. Sexual activity and quality of life in
patients after treatment for breast and ovarian cancer. Arch Gynecol
Obstet. 2019;299:191-201.

Farthmann J, Hanjalic-Beck A, Veit J, et al. The impact of chemotherapy
for breast cancer on sexual function and health-related quality of life.
Support Care Cancer. 2016;24:2603-2609.

Haris I, Hutajulu SH, Astari YK, et al. Sexual dysfunction following breast
cancer chemotherapy: a cross-sectional study in Yogyakarta, Indonesia.
Cureus. 2023;15:e41744.

Boswell EN, Dizon DS. Breast cancer and sexual function. Trans/ Androl
Urol. 2015;4:160-168.

Federatie Medisch Specialisten. Borstkanker Richtlijnen. 2022. Avail-
able at https://richtlijnendatabase.nl/richtlijn/borstkanker/algemeen.
html. Accessed September 24, 2023.

Liem GS, Mo FKF, Pang E, et al. Chemotherapy-related amenorrhea and
menopause in young Chinese breast cancer patients: analysis on incidence,
risk factors and serum hormone profiles. PLoS One. 2015;10:e0140842.
Solvi AS, Foss K, von Soest T, Roald HE, Skolleborg KC, Holte A. Moti-
vational factors and psychological processes in cosmetic breast
augmentation surgery. J Plast Reconstr Aesthetic Surg. 2010;63:673-680.
Gorman JR, Malcarne VL, Roesch SC, Madlensky L, Pierce JP. Depressive
symptoms among young breast cancer survivors: the importance of
reproductive concerns. Breast Cancer Res Treat. 2010;123:477-485.
Osmiatowska E, Misigg W, Chabowski M, Jankowska-Polafska B. Coping
strategies, pain, and quality of life in patients with breast cancer. J Clin
Med. 2021;10:4469.

Engel J, Kerr J, Schlesinger-Raab A, Sauer H, Holzel D. Quality of life
following breast-conserving therapy or mastectomy: results of a 5-year
prospective study. Breast J. 2004;10:223-231.

Hanson SE, Lei X, Roubaud MS, et al. Long-term quality of life in pa-
tients with breast cancer after breast conservation vs mastectomy and
reconstruction. JAMA Surg. 2022;157:e220631.

https://doi.org/10.1016/j.esmoop.2024.102234

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

N. J. M. C. V. Peeters et al.

Zehra S, Doyle F, Barry M, Walsh S, Kell MR. Health-related quality of
life following breast reconstruction compared to total mastectomy and
breast-conserving surgery among breast cancer survivors: a systematic
review and meta-analysis. Breast Cancer. 2020;27:534-566.

Tommasi C, Balsano R, Coriando M, et al. Long-term effects of breast
cancer therapy and care: calm after the storm? J Clin Med. 2022;11:
7239.

Gao Y, Rosas JC, Fink H, Behrens S, Chang-Claude J, Seibold P. Longi-
tudinal changes of health-related quality of life over 10 years in breast
cancer patients treated with radiotherapy following breast-conserving
surgery. Qual Life Res. 2023;32:2639-2652.

Straub JM, New J, Hamilton CD, Lominska C, Shnayder Y, Thomas SM.
Radiation-induced fibrosis: mechanisms and implications for therapy.
J Cancer Res Clin Oncol. 2015;141:1985-1994.

Gu J, Groot G, Holtslander L, Engler-Stringer R. Understanding women'’s
choice of mastectomy versus breast conserving therapy in early-stage
breast cancer. Clin Med Insights Oncol. 2017;11:117955491769126.
Acquati C, Zebrack BJ, Faul AC, et al. Sexual functioning among young
adult cancer patients: a 2-year longitudinal study. Cancer. 2018;124:
398-405.

Hsu T, Ennis M, Hood N, Graham M, Goodwin PJ. Quality of life in long-
term breast cancer survivors. J Clin Oncol. 2013;31:3540-3548.
Siqueira HFF, de Almeida Teixeira JL, da Silva Lessa Filho R, et al. Pa-
tient satisfaction and quality of life in breast reconstruction: assess-
ment of outcomes of immediate, delayed, and nonreconstruction. BMC
Res Notes. 2020;13:223.

Wang J, Zhao J, Zhang C, et al. Comorbidity, lifestyle factors, and sexual
satisfaction among Chinese cancer survivors. Cancer Med. 2021;10:
6058-6069.

Fortin M, Lapointe L, Hudon C, Vanasse A, Ntetu AL, Maltais D. Mul-
timorbidity and quality of life in primary care: a systematic review.
Health Qual Life Outcomes. 2004;2:51.

Heinemann J, Atallah S, Rosenbaum T. The impact of culture and
ethnicity on sexuality and sexual function. Curr Sex Heal Reports.
2016;8:144-150.

Ahmed K, Bhugra D. The role of culture in sexual dysfunction. Psychi-
atry. 2007;6:115-120.

Bhavsar V, Bhugra D. Cultural factors and sexual dysfunction in clinical
practice. Adv Psychiatr Treat. 2013;19:144-152.

Partridge AH. Cancer survivorship and the young breast cancer patient:
addressing the important issues. Oncologist. 2013;18:e19-e20.
Janssen SHM, Vlooswijk C, Manten-Horst E, et al. Learning from long-
term Adolescent and Young Adult (AYA) cancer survivors regarding
their age-specific care needs to improve current AYA care programs.
Cancer Med. 2023;12:13712-13731.

Xu J, Xue B, Li L, Qiao J, Redding SR, Ouyang Y. Psychological in-
terventions for sexual function and satisfaction of women with breast
cancer: a systematic review and meta-analysis. J Clin Nurs. 2023;32:
2282-2297.

Volume 9 m Issue 2 m 2024


https://www.R-Project.Org/
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref49
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref49
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref49
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref49
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref50
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref50
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref50
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref51
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref51
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref51
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref51
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref52
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref52
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref52
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref52
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref53
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref53
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref53
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref54
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref54
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref54
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref55
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref55
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref55
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref56
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref56
https://richtlijnendatabase.nl/richtlijn/borstkanker/algemeen.html
https://richtlijnendatabase.nl/richtlijn/borstkanker/algemeen.html
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref58
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref58
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref58
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref59
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref59
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref59
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref60
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref60
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref60
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref61
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref61
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref61
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref61
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref61
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref62
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref62
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref62
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref63
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref63
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref63
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref64
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref64
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref64
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref64
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref65
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref65
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref65
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref66
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref66
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref66
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref66
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref67
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref67
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref67
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref68
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref68
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref68
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref69
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref69
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref69
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref70
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref70
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref71
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref71
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref71
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref71
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref72
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref72
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref72
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref73
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref73
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref73
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref74
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref74
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref74
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref75
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref75
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref76
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref76
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref77
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref77
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref78
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref78
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref78
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref78
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref79
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref79
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref79
http://refhub.elsevier.com/S2059-7029(24)00002-4/sref79
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234
https://doi.org/10.1016/j.esmoop.2024.102234

	Sexual quality of life of adolescents and young adult breast cancer survivors
	Introduction
	Materials and methods
	Data
	Outcome measure
	Covariates
	Data analysis
	Sample size calculation

	Results
	Patient characteristics
	Long-term sexual QoL among AYA cancer survivors—individual questions
	Long-term sexual QoL scores of AYA cancer survivors
	Effect of cancer type on long-term sexual QoL scores of AYA cancer survivors
	Effect of cancer type on long-term sexual QoL scores of female AYA cancer survivors
	Factors associated with long-term sexual QoL of AYA breast cancer survivors

	Discussion
	Strengths and limitations
	Future perspective

	Conclusion
	Acknowledgements
	Funding
	Disclosure
	Data sharing
	References


