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HIGHLIGHTS

* BOT survivors' HRQoL is between that of ovarian cancer survivors and a cancer-free population.

» BOT survivors reported significantly less insomnia than early-stage ovarian cancer survivors.

» BOT survivors reported significantly more dyspnea than the cancer-free population.

« Other differences in HRQoL were not significantly different and mostly of trivial clinical importance.
« Future studies should evaluate the group of women that is premenopausal by diagnosis.

ARTICLE INFO ABSTRACT

Article history: Objective. This study assessed the health-related quality of life (HRQo) of women surviving a borderline ovar-
Received 16 January 2024 ian tumor (BOT) in comparison with early-stage ovarian cancer survivors treated surgically alone and with a
Received in revised form 24 July 2024

matched cancer-free population.

Methods. Survivors of BOT and ovarian cancer were invited in two Dutch cross-sectional, population-based
studies. Ovarian cancer survivors with tumor stage I who were treated surgically only were included. A random
sample from the cancer-free population was matched on sex, age and education to the sample of BOT survivors.

Accepted 25 July 2024
Available online xxxx

gzmorﬁf’e ovarian tumors The EORTC QLQ-C30 (version 3.0) and the EORTC QLQ-OV28 were completed by the cancer-free population and
Ovarian cancer the BOT and ovarian cancer survivors in study 1 and 2. The Hospital Anxiety and Depression Scale (HADS) was
Survivors only completed by the cancer-free population and the survivors of BOT and ovarian cancer in study 1. BOT sur-
Early-stage disease vivors were compared to early-stage ovarian cancer survivors and the general population using linear regression
HRQoL analyses and effect sizes regarding clinical importance.

Results. 83 BOT (42%), 88 early-stage ovarian cancer survivors (52%), and 82 women from the general popu-
lation were included. In most HRQoL domains, BOT survivors were not significantly different from early-stage
ovarian cancer survivors and the cancer-free population, except that BOT survivors reported significantly less
insomnia than early-stage ovarian cancer survivors and more dyspnea than the cancer-free population (small
clinical difference).

Conclusion. In general, BOT survivors' HRQoL lies between the HRQoL of early-stage ovarian cancer survivors
and of the cancer-free population, but clinical effect sizes between the groups were mostly only trivial.

© 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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1. Introduction

Borderline ovarian tumors (BOTs) are a distinct group of epithelial
ovarian tumors characterized by atypical proliferation of the ovary
epithelium, but without stromal infiltration [1-4]. BOTs represent
10-15% of epithelial ovarian tumors [5]. BOT often affect patients at a
relatively young age compared with ovarian cancer [2,4,6,7]. They
have low malignant potential and a low growth rate [7-9]. Nearly 80%
of the BOT patients are diagnosed at FIGO stage I [2]. Consequently,
BOTs are associated with a more favorable prognosis than ovarian can-
cer and a 5-year survival rate of 98%[10]. Generally, ovarian cancer has a
poor prognosis with a 5-year survival rate of 38-46%. This is partly
caused by a relatively late diagnosis [10-12]. 75% of all patients are
diagnosed at FIGO (Federation of Gynecology and Obstetrics) stage Il
or higher [11].

Patients with a BOT generally receive surgical treatment, aimed at
complete removal of the ovarian tumor and staging [5,13,14]. A decision
has to be made between conservative or more radical treatment, de-
pending on lateralization, menopausal status and childbearing
potential [2,15]. Radical surgery involves removal of the uterus and
both ovaries, as opposed to conservative surgery where the uterus and
at least one ovary are preserved [16]. This decision may have long-
term consequences, for example, regarding side effects, follow-up,
fertility aspect, maintenance of hormonal function, as well as the risk
of recurrence [2,5,16]. If both ovaries are removed, another conse-
quence may be related to surgical menopause, causing menopausal
symptoms to occur earlier and also become more severe, associated
with a decreased quality of life [17]. To date, only two studies have
been conducted on HRQoL in BOT patients and survivors (Pubmed;
search terms borderline ovarian tumor AND quality of life, April 17th
2023). Previous research examined levels of anxiety and depression in
ovarian cancer survivors, including survivors with all stages of disease,
compared to survivors of BOT. Although higher levels of anxiety and
depression were observed in ovarian cancer survivors compared
with BOT survivors, HRQoL of BOT survivors has not previously been
assessed in comparison with ovarian cancer survivors or the general
population [5,10].

In contrast to BOT, ovarian cancer is often diagnosed at a relatively
late stage and therefore most patients need intensive treatment with
both chemotherapy and surgery [11,12,18,19]. Approximately 20% of
patients are diagnosed at stage I or Il and undergo surgery, although ad-
juvant chemotherapy may be recommended in case of unfavorable
tumor characteristics and suboptimal staging procedure [19-21]. The
diagnosis and treatment of ovarian cancer seriously impair patients’
health-related quality of life (HRQoL), including ongoing physical and
psychological problems during treatment with chemotherapy, such as
negative feelings towards sickness, fatigue and pain, all of which nega-
tively affected HRQoL [19,22,23]. In contrast to what might be expected
HRQoL was not better for ovarian cancer patients who did not receive
chemotherapy [22].

To date, only a single other study has evaluated HRQoL in BOT survi-
vors, but it has not been previously assessed in comparison with an-
other patient group or the general population (Pubmed; search terms
borderline ovarian tumor AND quality of life, April 17th 2023).
Women diagnosed with BOT constitute a substantial portion of gyneco-
logical cancer cases, and patients often undergo invasive treatments,
partly due to its impact on hormonal function. Moreover, the exact rela-
tionship with ovarian cancer is still not well known. To obtain a deeper
understanding of the impact of the disease and treatment of this patient
group, the current study aimed to compare HRQoL of BOT survivors
with that of early-stage ovarian cancer survivors and a cancer-free
population. Based on previous research, it is expected that BOT survi-
vors report better HRQoL than early-stage ovarian cancer survivors,
but worse HRQoL than the cancer-free population.
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2. Methods
2.1. Design, setting and participants

We combined data from two cross-sectional, population-based stud-
ies within PROFILES (Patient Reported Outcomes Following Initial treat-
ment and Long term Evaluation of Survivorship) (Fig. 1). PROFILES is a
registry for studying the physical and psychosocial impact of cancer
and its treatment from a population-based cohort of cancer survivors
[24,25]. 1t is linked to clinical data from the Netherlands Cancer Registry
(NCR) [26]. In addition, a matched sample from the cancer-free popula-
tion was obtained from the CentERpanel, an online household panel
representative of the Dutch population in the Netherlands [27].

Data collection of study 1 took place in 2012 and included women
diagnosed with ovarian cancer or a BOT between 2000 and 2011 within
six hospitals as registered in the NCR [24]. Study 2 is the INnCHARGE
study (International collaboration of the Healthcare Professionals and
Researchers for Gynecologic Cancer Survivors' Empowerment); of
which only data were used from the Dutch women diagnosed with
early-stage ovarian cancer between 2011 and 2016 within four hospi-
tals as registered in the NCR. Those women were invited to participate
between October 2018 and June 2019. According to the medical ethical
committees (St. Elisabeth 2011/129/METC Brabant 18.239), full ethical
review was not applicable, as the research is not covered by Medical
Research Involving Human Subjects Act. In both studies, all survivors
diagnosed or treated in the selected hospitals in the Netherlands, aged
18 years and older who could read and understand the Dutch language
were invited. Women who died prior to the commencement of the
study and those whose addresses were unverifiable were excluded
[19,28].

To obtain a sample of ovarian cancer survivors that were comparable
to BOT survivors on extensiveness of treatment, only ovarian cancer
survivors with stage I disease were included and ovarian cancer survi-
vors who received treatment other than surgery alone were excluded.
To be included in the current study, participants had to have completed
the European Organization for Research and Treatment of Cancer
(EORTC) QLQ-C30.

2.2. Data collection

The approach and questionnaires used in both studies were similar.
All survivors were invited through their (ex-)medical specialist, from
whom they received an information letter, a questionnaire and an
informed consent form. In study 1, women received a paper question-
naire as opposed to study 2 where women received a link to an online
questionnaire, with an option to receive a paper questionnaire if
preferred. Informed consent was obtained by returning the informed
consent form and questionnaire (Fig. 1).

As previously mentioned, a sample from the cancer-free population
was obtained from the CentERpanel, which also has included data on
HRQoL and anxiety and depression. Of the 950 available women in the
general population, 864 women were cancer-free. A random sample
from the cancer-free population was drawn and education- (low, me-
dium or high), sex- and 5-years age-matched (range 30 to 80 years)
to the sample of BOT survivors using frequency matching. In 2011, the
selected women completed the same questionnaires as BOT and ovarian
cancer survivors in the two studies.

2.3. Clinical and sociodemographic characteristics

For the current study, NCR data on clinical characteristics were used
(i.e. diagnosis, date of diagnosis, tumor stage, lateralization and primary
treatment) [29]. The self-administered questionnaire included ques-
tions on age at time of survey (as a continuous variable), marital status
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721 Dutch women were diagnosed with
OC between January 2011 and
December 2016 in 4 hospitals as
registered in NCR

!

Of all patients who are still alive
between October 2018 and June 2019.
Invitation letter was sent to their
gynecologists to permit study

Information not available

]

Information not available

-

B. van der Eerden, B.H. de Rooij, LJ. Schouten et al.
1442 women were diagnosed with OC
(1147) or a BOT (295) between 723 patients deceased (693 OC; 30
January 1512000 and July 1t2010in6 [ BOT)
hospitals as registered in the NCR
719 patients are still alive on -1 hospital declined (N = 127) (74 OC;
September 151" 2011 (454 OC; 265 53 BOT)
BOT). Invitation letter to permit study  — _Excluded: 26 OC; 9 BOT (deceased
participant was sent to their (ex-) hospitalized, nursing home)
medical specialist
Checking addresses of remaining 354 -Addresses unknown: 3 OC; 2 BOT
OC and 203 BOT patients > -Deceased: 3 OC; 1 BOT
Questionnaire was sent to the Non-completion:
remaining 348 OC and 200 BOT s -157 OC (57% response)
patients -117 BOT (41.5% response)
Of the eligible 191 OC and 83 BOT -Tumor stage other than stage |: 76
patients, all patients with tumor stage OC; 0 BOT
other than stage | and treatments other [ -Treatments other than surgery alone:
than surgery alone were excluded 132 0OC; 0 BOT
Selected participants study 1:
-56 early-stage OC patients
-83 BOT patients*

l

participation
l -Addresses unknown: 12 OC
Checking addresses of the remaining -In hospice/does not understand Dutch:
OC patients > 260
‘ -Deceased: 92 OC
Questi i t to th - inn-
uestionnaire was sent to the Non-completion:

remaining 297 OC patients

!

Of all eligible 155 OC patients, patients
with tumor stage other than tumor
stage | and a treatment other than

surgery alone were excluded

!

Selected participants study 2:
-32 early-stage OC patients

-142 OC (52% response)

-Tumor stage other than stage I: 98 OC
-Treatments other than surgery alone:
121 0C

—

Fig. 1. flowchart of data collection in study 1 (left) and study 2 (right).

Total inclusion in the current analysis:
-88 early-stage OC patients
-82 BOT patients

*1 BOT survivors has a missing value on education level, therefore this participant cannot be matched and was excluded. OC = ovarian cancer; BOT = borderline ovarian tumor; NCR =

Netherlands Cancer Registry.

(partner = married or cohabiting; no partner = divorced, widowed,
never married or never cohabiting) and education level (high = univer-
sity, higher education or higher vocational; medium = vocational train-
ing; low = primary or secondary education or less), as well as the
adapted Self-Administered Comorbidity Questionnaire (SCQ) to assess
the number of comorbidities at the time of the study (0, 1 or > 2) [30].

2.4. HRQoL

HRQoL in BOT and ovarian cancer patients from study 1 and 2 and
the cancer-free population was assessed using the EORTC QLQ-C30
[31]. The questionnaire contains five functioning scales regarding phys-
ical, emotional, cognitive, role and social functioning. In addition, it in-
cludes a global health status scale and several questions on symptom
experience regarding fatigue, nausea/vomiting, pain, dyspnea, insom-
nia, appetite loss, constipation, diarrhea and financial problems. The
items on global health status are scored on a 7-point scale ranging
from 1 (very bad) to 7 (excellent). The other items are measured on a
4-point scale ranging from 1 (not at all) to 4 (very much). Only
among women in study 1 and the cancer-free population, sexual func-
tioning was additionally assessed using the EORTC QLQ-0V28, which is
a module specifically for ovarian cancer to supplement the core EORTC.
It was measured using 5 items and response scales included ‘Not at all’,
‘A bit’, ‘Quite a bit’ and ‘Very much’ [26,32,33]. Both the EORTC QLQ-C30
and the EORTC QLQ-28 are considered to be valid measurements of
overall quality of life in cancer patients, and also specifically in ovarian
cancer patients [22]. Scores on all domains were converted to a 0-100
score. Higher scores on the global health status and functioning scales
represent better functioning outcome and HRQoL, while higher scores
on the symptom scales represent more symptoms and a poorer HRQoL.

2.5. Anxiety and depressive symptoms

Anxiety and depressive symptoms in BOT and ovarian cancer pa-
tients from study 1 only, and the cancer-free population were assessed
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using the Dutch translation of the Hospital Anxiety and Depression
Scale (HADS) [34]. It contains 7 items on anxiety and 7 items on depres-
sive symptoms, each scored on a 4-point scale. The HADS is considered a
highly reliable and valid measurement of distress in Dutch somatically
ill patients [10]. Anxiety and depressive symptoms were included as
separate scales in the current analyses, as it is considered a more valid
measurement if separate scales are used [10]. The total score on both
scales was calculated by summing the item scores and ranged from 0
to 21 for both scales. Higher scores represent more anxiety or depres-
sive symptoms. Anxiety and depression was only assessed in study 1
and the cancer-free population.

2.6. Statistical analyses

Sociodemographic and clinical factors were described by means
in years with standard deviations, medians with minimum and max-
imum values or frequencies and percentages per category. Baseline
characteristics were compared using independent samples t-tests
for continuous variables and chi-square tests for categorical vari-
ables, comparing the sample of BOT survivors with the sample of
early-stage ovarian cancer survivors and that of the cancer-free pop-
ulation separately.

Multivariable linear regression analyses were conducted to compare
BOT survivors with survivors of early-stage ovarian cancer and the
cancer-free population separately on HRQoL domains. All analyses
were adjusted for pre-defined confounders: age at time of survey, edu-
cation level, marital status and number of comorbidities [19]. Multivar-
iable linear regression analyses to compare HRQoL between BOT
survivors and early-stage ovarian cancer survivors were additionally
adjusted for time since diagnosis. Cases with missing items on outcome
measures were counted as “not applicable” and were not included in the
analyses. Missing items on sociodemographic characteristics were
imputed using multiple imputation methods.

Based on published guidelines for the EORTC QLQ-C30, clinically im-
portant differences (CID) were determined [35]. According to these
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guidelines, a large difference is defined as unequivocally clinically rele-
vant, a medium difference as probably clinically relevant but to a lesser
extent, a small difference as subtle but nevertheless clinically relevant,
and a trivial difference as unlikely to have any clinical relevance [19].
No CID was available for emotional functioning, sexual functioning
and both the anxiety and depression scales.

All analyses were performed in the statistical program R version
4.2.2 [36,37]. To assess whether the associations were significant, a
two-sided p-value <0.05 was used.

3. Results
3.1. Participants

Of all eligible BOT (n = 200) and ovarian cancer (n = 348) survivors
who were invited to participate in study 1, 83 BOT (42%) and 191 (55%)
ovarian cancer survivors completed the questionnaire. In study 2, of all
eligible Dutch ovarian cancer survivors invited (n = 297), 155 (52%)
completed the questionnaire. Based on inclusion criteria, all survivors
included in the current analysis were diagnosed with early-stage of
the disease (stage [ or II) and were only surgically treated. It is important
to note that the NCR does not systematically register tumor stage for
BOTs. All survivors of BOT were in stage [ of the disease and were treated
surgically only. Of the available ovarian cancer survivors in study 1, 58
survivors were in stage I of the disease and were treated surgically
only. In study 2, this was the case for 32 ovarian cancer survivors.
There were no ovarian cancer patients with stage II disease treated
surgically alone.

The mean age at diagnosis of the BOT survivors was 52 years (SD =
13.6), and for the survivors of ovarian cancer, the mean age at diagnosis
was 55 years (SD = 13.6). One-third of BOT survivors (n = 27; 33%) and
one-fifth of ovarian cancer survivors (n = 20;23%) were younger than
52 years, indicating that these women were possibly premenopausal.

Table 1
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In addition, most survivors of BOT (85.5%) and ovarian cancer (94.3%)
had a unilateral tumor.

The mean age at the time of completing the survey of the 83 BOT sur-
vivors was 60 years (SD = 14) and they were diagnosed with a BOT on
average 6.6 years (SD = 3.0) prior to completing the questionnaire. The
88 early-stage ovarian cancer survivors had a mean age of 61 years at
the time of completing the survey (SD = 14) and were diagnosed on av-
erage 5.9 years (SD = 2.9) prior to completing the questionnaire. Due to
one missing value on education level in the BOT sample, no matching
could be done for this participant. Therefore, the education-, sex- and
age-matched cancer-free population consisted of 82 participants with
a mean age of 59 years (SD = 14.4) (Table 1).

BOT survivors were not statistically significantly different from
early-stage ovarian cancer survivors and the cancer-free population in
terms of baseline characteristics (Table 1).

3.2. HRQoL of BOT survivors compared with early-stage ovarian cancer
survivors

In most subscales BOT survivors were not significantly different from
early-stage ovarian cancer survivors. BOT survivors however, reported
statistically significantly less insomnia than survivors of early-stage
ovarian cancer (BOT survivors: M = 18.5, SD = 27.2; Early-stage ovar-
ian cancer survivors: M = 29.1, SD = 30.8; p = —9.6, 95%CI [—18.0;-
1.3]). This difference was of small clinical relevance. Although all other
comparisons were statistically insignificant, BOT survivors tended to
have better functioning outcome and less symptoms, but the clinical
effect sizes were only trivial (Table 2).

3.3. HRQoL of BOT survivors compared with the cancer-free population

In most subscales BOT survivors were not significantly different
from the cancer-free population. BOT survivors however, reported

sociodemographic and clinical characteristics of BOT survivors, early-stage ovarian cancer survivors and the cancer-free population, N (%).

BOT survivors Early-stage ovarian cancer

Matched cancer-free P-value BOT vs. Ovarian P-value BOT survivors vs.

(n = 83) survivors (n = 88) population® (n = 82) cancer survivors* cancer-free population*
Age at survey (years)
Mean (SD) 59.5 (13.7) 60.6 (14.4) 58.5 (14.4) 0.606 NA
Median (Min, Max) 57.6 (26.9, 85.4) 60.6 (24.0,91.3) 57.5 (23.0, 89.0) NA NA
Education level®
Low 30 (36%) 28 (32%) 30 (37%) 0.517 NA
Medium 31 (37%) 29 (33%) 31 (38%)
High 21 (25%) 29 (33%) 21 (26%)
Missing 1(1%) 2 (2%) 0 (0%)
Marital status®
Partner 57 (69%) 55 (63%) 61 (74%) 0.413 0.690
No partner 24 (29%) 32 (36%) 21 (26%)
Missing 2 (2%) 1(1%) 0 (0%)
Number of comorbidities
0 27 (33%) 27 (31%) 31 (38%) 0.884 0.801
1 19 (23%) 23 (26%) 17 (21%)
>2 36 (43%) 37 (42%) 34 (42%)
Missing 1(1%) 1(1%) 0 (0%)
Age at diagnosis (years)
Mean (SD) 52.3 (13.6) 55.9 (13.9) NA 0.237 NA
Median (Min, Max) 52.0 (22.0, 81.0) 55.0 (24.0, 82.0) NA NA NA
Time since diagnosis (years)
Mean (SD) 6.58 (2.95) 5.89 (2.88) NA 0.126 NA
Median (Min, Max) 6.44 (1.75,12.0) 537 (1.77,12.1) NA NA NA
Lateralization
Unilateral 71 (85.5%) 83 (94.3%) NA 0.053 NA
Bilateral 12 (14.5%) 4 (4.5%) NA
Missing 1(1.1%) 0 (0%) NA

BOT = borderline ovarian tumor; SD = standard deviation; NA = not applicable.

* P-value indicates whether there are baseline differences between the sample of BOT survivors and early-stage ovarian cancer survivors and of BOT and the cancer-free population

using independent samples t-tests and chi-square tests.

¢ The cancer-free population is matched to the BOT survivors on education, sex and age.

b Education level: low = primary or secondary education or less; middle = vocational training; high = university or higher.

¢ Partner = married/cohabitating; No partner = Single/ divorced/ widowed.
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Table 2
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The mean score (SD) on HRQoL domains of BOT survivors, early-stage ovarian cancer survivors and the cancer-free population. Unstandardized beta's with 95% confidence intervals (CI) of
multivariable regression analysis with HRQoL domains as dependent variable and the diagnosis as independent variable, adjusted for pre-defined confounders. Clinically importance of the

difference (CIDs) are reported.

BOT survivors Ovarian cancer survivors

Cancer-free population

BOT survivors vs. Ovarian BOT survivors vs.

(n = 83) (n = 88) (n = 82) cancer survivors Cancer-free population
B3 (95% CI)’ CID? B (95% CI)? CID?

Global health status 81.2 (17.0) 79.9 (17.5) 79.6 (16.7) 1.3 (—3.7;6.2) Trivial 24 (—2.5;7.3) Trivial
EORTC QLQ C-30 functioning scales

Physical 84.9 (18.4) 80.9 (23.6) 87.6 (15.8) 3.6 (—1.6;8.7) Trivial —1.7 (—6.2;2.8) Trivial

Role 81.3 (29.1) 80.9 (27.7) 87.8 (18.0) 0.9 (—6.8;8.6) Trivial —54(—12.0;1.3) Trivial

Emotional 85.6 (21.6) 84.2 (18.9) 85.7 (18.7) 1.1(—5.1;7.3) NA 0.4 (—5.7;6.5) NA

Cognitive 90.6 (14.3) 88.3(20.2) 93.3 (13.3) 2.3 (—3.0;7.6) Trivial —22(—6.3;1.9) Trivial

Social 92.2 (19.5) 92.0 (17.1) 94.5 (11.8) 0.1 (—5.4;5.6) Trivial —2.0(—6.8;2.8) Trivial
EORTC QLQ C-30 symptom scales

Fatigue 18.1(21.4) 209 (25.0) 19.8 (19.7) —2.8(—9.5;3.9) Trivial —24(—84:;3.6) Trivial

Nausea/vomiting 2.8(9.7) 5.1 (13.5) 3.0 (9.5) —2.7(—6.2;0.8) Trivial —03(—3.2;2.7) Trivial

Pain 16.3 (24.1) 18.4 (26.6) 19.1 (20.3) —2.4(—9.4:;4.5) Trivial —3.8(—10.1;2.5) Trivial

Dyspnea 134 (26.6) 13.3 (25.0) 4.5 (12.6) —0.6 (—8.0;6.7) Trivial 8.2 (2.1;144) Small

Insomnia 18.5(27.2) 29.1 (30.8) 22.8 (28.1) —9.6 (—18.0;-1.3) Small —49(—13.1;3.3) Small

Appetite loss 3.6 (13.8) 5.3 (18.1) 24 (10.2) —1.5(—6.3;3.2) Trivial 0.9 (—2.8;4.6) Trivial

Constipation 4(20.7) 11.7 (23.2) 8.1(17.8) —4.4(-10.9;2.2) Trivial —0.2 (—6.0;5.6) Trivial

Diarrhea 2.0 (12.0) 34(11.3) 4.9 (14.0) —1.0 (—4.6;2.6) Trivial —3.1(—7.1;0.9) Small

Financial problems 3(12.4) 5.7 (16.9) 2.4 (13.6) —2.3(—6.8;2.1) Trivial 0.5 (—3.5;4.4) Trivial
EORTC-0V28 functioning scale

Sexual functioning 73.1(27.3) 774 (25.8) 774 (25.8) 0.3 (—8.5;9.1) NA 0.5 (—8.1;9.1) NA
Hospital Anxiety and Depression scales

Anxiety 4.6 (3.5) 4.6 (34) 43 (3.3) 0.3 (—0.9;1.5) NA 0.2 (—0.8;1.2) NA

Depression 3.4 (3.8) 3.8(3.5) 3.1(3.0) —0.0(—1.3;1.2) NA 0.2 (—0.8;1.2) NA

A higher score on global health status and functioning scales indicates better functioning, while a higher score on the symptom scales and anxiety and depressive symptoms indicates more

symptoms.

T Adjusted for age, time since diagnosis, number of comorbidities, marital status and education level.

2 Adjusted for age, number of comorbidities, marital status and education level.

2 CID: small = a subtle but nevertheless clinically relevant difference; trivial = a difference unlikely to have any clinical relevance. Bold values indicate CID of small in combination with
P-value <0.05. No CID is available for emotional functioning, sexual functioning and the anxiety and depression scales. BOT = borderline ovarian tumor; HRQoL = Health-related quality of
life; NA = not available. The level of anxiety and depressive symptoms (HADS) was only assessed in study 1 and the cancer-free population, therefore no data were available for the 32
patients with ovarian cancer in study 2. BOT patients, ovarian cancer patients and the cancer-free population completed the same instruments to assess HRQoL.

statistically significantly more dyspnea than the cancer-free population
(BOT survivors: M = 13.4, SD = 26.6; Cancer-free population: M = 4.5,
SD = 12.6; p = 8.2,95%Cl [2.1;14.4]). This difference was of small clin-
ical relevance. Although no other significant differences were found,
BOT survivors tended to have poorer functioning outcome but better
global health status, yet the clinical effect sizes were only trivial. BOT
survivors tended to reported similar levels of symptom experience
compared with the cancer-free population (Table 2).

Table explaining the included studies, populations and outcomes.

Study Population Outcome
BOT and OC (study 1) 0C and BOT EORTC QLQ-C30, HADS
InCHARGE (study 2) ocC EORTC QLQ-C30

CentERpanel Cancer-free population EORTC QLQ-C30, HADS

OC = ovarian cancer; BOT = borderline ovarian tumor; EORTC QLQ-C30 = The European
Organization for Research and Treatment of Cancer QLQ-C30; HADS = Hospital Anxiety
and Depression Scale.

4. Discussion

The current findings indicate that, as anticipated, the reported
HRQoL of BOT survivors generally lies between that of early-stage ovar-
ian cancer survivors and the cancer-free population. However, these
differences were, except for two outcomes, not statistically significant
and mostly of trivial clinical relevance. BOT survivors did experience
less insomnia than early-stage ovarian cancer survivors and more
dyspnea than the cancer-free population, both of which were of small
clinical relevance.

To date, only one other study has evaluated HRQoL in BOT survivors,
but it has not previously been assessed in comparison with
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(early-stage) ovarian cancer survivors or the cancer-free population. A
German prospective cohort study that included 110 patients diagnosed
with BOT assessed HRQoL using the EORTC QLQ-C30. In the study it was
stated that these patients reported ‘very good’ quality of life and global
health status (M = 69.8), although no comparison group was used [5].
In comparison with these results, BOT survivors in the current study
reported on average a much higher score on global health status
(M = 81.2), which was comparable with the score of both early-stage
ovarian cancer survivors and the cancer-free population. One explana-
tion is the population-based sampling of the current study and the
more clinical-based approach in the previous study. A population-
based sampling reflects a more diverse and representative sample of
the general population, while the previous study focused more on a
specific patient population, which may have led to different outcomes.

In line with the current findings, the German cohort study did also
observe a relatively high score on dyspnea (Current study: M = 13.4
vs. German cohort study: M = 20.2) in BOT patients. The German cohort
study also showed age differences, with younger patients having signif-
icantly less dyspnea than the older patients. The same high score on
dyspnea is found in two other previous studies that included ovarian
cancer patients. Van Walree et al. [19] included ovarian cancer survivors
who received chemotherapy to evaluate age differences in HRQoL.
They found a mean score of 25.4 among survivors <70 years old and a
mean score of 29.7 among survivors >70, which was also a statistically
significant difference. Bhugwandass et al. [22] evaluated differences in
HRQoL between ovarian cancer patients who received chemotherapy
and patient who did not, using partially the same data. The patients
who did not receive chemotherapy reported a similarmean score on
dyspnea as both the BOT and early-stage ovarian cancer survivors
in the current study (Current study: M BOT survivors = 13.4;
M early-stage ovarian cancer survivors = 13.3 vs. previous study:
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M = 15.6). It is a consistent finding among patients, but no clinical or
biological explanation was found for the high level of dyspnea observed
in the current study and previous studies. The question now is whether
dyspnea is a symptom that fits with another construct that has
not been specifically measured, for example, anxiety or menopausal
symptoms. Since the general population in the current study was
matched on age to the BOT survivors, age differences do not seem to
be an explanation for the difference found in the current study,
although the age at which survivors entered (surgical) menopause is
an important factor to consider. When women enter menopause, you
often see an increase in weight and, in addition, iatrogenic menopause
is associated with cardiovascular problems [38-41]. However, more
research would need to be done, but it does seem to be relevant to
this patient group.

It is suggested that BOT patients associate the malignant potential of
their tumor with that of ovarian cancer, despite being informed of their
more favorable prognosis [10]. A survey study in 60 women diagnosed
with a BOT to assess their individual perception of BOTs and
biological-behavior of the disease supported this statement [42]. Our re-
sults do not support this finding as we did not find a significant differ-
ence in emotional functioning, anxiety or depressive symptoms
between survivors with a BOT or with early-stage ovarian cancer. How-
ever, given that dyspnea levels of BOT patients are worse than the
cancer-free population and BOT generally lies in between HRQOL of
ovarian cancer survivors and the cancer-free population, our results
suggest an association with the malignant potential with cancer. Never-
theless, it remains uncertain whether the results of the current study
conclusively support these previous findings, as the current study
sought to investigate potential differences between groups, rather
than testing for equivalency.

The finding of the current study regarding lower levels of insomnia
among BOT survivors compared to ovarian cancer survivors has not
been reported previously. However, another study evaluating the
sleep outcomes in ovarian cancer patients, stated that 14-60% of ovarian
cancer patients suffer from insomnia, which persists even years after
diagnosis due to abdominal discomfort and high distress [43]. An expla-
nation might be recurrence and, in particular, receiving chemotherapy
as treatment in case of recurrence, as this has been shown to be associ-
ated with sleep disturbances [43]. However, in the current study, no in-
formation was available on recurrence and what treatment patients had
to undergo in case of recurrence. In addition to diagnosis and treatment
being associated with sleep disorders and insomnia, surgical meno-
pause could be a possible explanation for the difference in insomnia
[5,22,43]. It has been suggested that surgical menopause may have
long-term consequences, which in addition could affect HRQoL
[5,17,22]. Surgical menopause causes immediate and worse symptoms
than the natural menopause, such as hot flashes, muscle and joints
pain and loss of libido, and is also associated with sleep disturbances
and insomnia [5,6,17,44-46]. Often, surgery for BOTs is less extensive
(often unilateral) and invasive than the surgery required to treat ovar-
ian cancer, which could possibly explain the difference between the
two patient groups [19].

One strength of this study was the inclusion of a cancer-free popula-
tion that was matched to the BOT survivors on age, education and sex.
Another strength is the population-based sampling that increases the
generalizability of the results, as there were few selection criteria and
therefore minimal selection bias compared with clinical trials [19].

Despite these strengths, limitations must also be considered when
interpreting the results. First, this is a cross-sectional study, meaning
that no information is available on a potential change of HRQoL over
time. Second, the current study faced a relatively low response rate,
which increases the likelihood of selection bias and limits the generaliz-
ability. Participation was voluntary and, according to previous studies,
non-respondents might experience poorer quality of life and health sta-
tus [10,19,25]. The proportion respondents with poorer HRQoL could
therefore be underestimated, which could affect the generalizability of
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the results. Given the lower 5-year survival rate compared with BOTs
this selection is expected to occur primarily in ovarian cancer survivors,
although the 5-year survival rate is significantly better for women
diagnosed with early-stage ovarian cancer (75-100%) compared with
ovarian cancer in general (38-46%) [10,22]. However, a previous study
using the same data showed no differences in baseline characteristics
between respondents and non-respondents [26]. In addition, data on
sexual functioning, anxiety or depressive symptoms were not available
for all survivors, resulting in a smaller sample size for these domains.
Another limitation relates to possible information bias, as there is no de-
tailed information on whether survivors were disease-free, were receiv-
ing any treatment at the time of completing the questionnaire, or on
response to treatment, although all of these could affect HRQoL [19].
In addition, there is also no information on recurrence and whether
there is still an ovary in situ. However, accurate clinical data on the ini-
tial treatment are available from the NCR and were used in the current
study, something many studies also lack.

As some BOT patients do experience increased dyspnea, sufficient
support to those in need should be provided. As mentioned earlier,
early iatrogenic menopause may play a role in the increased dyspnea.
To mitigate this effect, hormone replacement therapy (HRT) or lifestyle
advice addressing weight gain and exercise could be considered [17,47].
It is important to note that comprehensive follow-up care is not solely
the responsibility of gynecologists. Further research on the benefits
and risks of HRT after surgery for BOT in premenopausal women is
needed.

Also, we were not able to do a sub analysis among the younger BOT
population who may also be in need of more support [5]. Future re-
search could investigate what explanatory mechanisms might underlie
the higher dyspnea symptom burden, considering age differences and
the impact of immediate surgical menopause. Especially in premeno-
pausal women due to the removal of one or both ovaries in BOT surgery.
Surgery for BOT may lead to long-term hormonal changes and
menopause-related issues, affecting quality of life, weight and cardio-
vascular problems [5,17,38-41,48]. In fact, the patients' long-term pa-
tient survival may be directly compromised as overall mortality
increases [49]. HRQoL differences between pre- and postmenopausal
women should be investigated in larger studies, possibly using longitu-
dinal designs to examine HRQoL changes over time.

In conclusion, the HRQoL of BOT survivors generally lies in between
that of early-stage ovarian cancer survivors and the cancer-free popula-
tion. However, functioning does not significantly nor clinically differ
from these two groups. However, BOT survivors experienced less in-
somnia than early-stage ovarian cancer survivors and more dyspnea
than the cancer-free population. Future research is warranted into the
impact of surgical menopause on HRQoL and could provide insights
into the higher dyspnea burden after having a BOT.

Funding

Data collection of this study was funded by an investment grant
from the Netherlands Organization for Scientific Research (NWO
#480-08-009). The funding sources were not involved in the study de-
sign, data collection, analysis and interpretation, manuscript writing,
and the decision to submit the article for publication.

Author contributions

All authors contributed to the study conceptualization and design.
Data collection was performed by BHR, MCV, DB, DH, NPME. Material
preparation was done by BE, BHR and NPME. Formal analyses were
conducted by BE. The first draft of the manuscript was written by BE,
BHR, NPME and all authors commented on previous versions of the
manuscript. Supervision was given by BHR and NPME. All authors
read and approved the final manuscript.



B. van der Eerden, B.H. de Rooij, LJ. Schouten et al.

CRediT authorship contribution statement

Babette van der Eerden: Writing - original draft. Belle H. de Rooij:

Writing - review & editing, Supervision. Leo J. Schouten: Writing -
review & editing, Supervision. Dorry Boll: Writing - review & editing.
Dennis van Hamont: Writing - review & editing. M. Caroline Vos:
Writing - review & editing. Nicole P.M. Ezendam: Writing - review &
editing, Supervision.

Declaration of competing interest

The authors declare no conflict of interest.

Acknowledgements

We would like to thank all patients and their medical specialists for

their participation in the study. Special thanks go to research assistants.
In addition, we would like to thank the following hospitals for their co-
operation: Jeroen Bosch Hospital, ‘s Hertogenbosch; Catharina Hospital,
Eindhoven; Maxima Medical Centre, Eindhoven and Veldhoven; Sint
Anna Hospital, Geldrop; Elisabeth TweeSteden Hospital, Tilburg and
Waalwijk; Amphia Hospial, Breda; VieCuri Hospital Venlo and Venray.

References

(1]

2

3

[4

151

[6

[7

[8

[9

[10]

[11]
[12]

[13]

[14]

[15]
[16]
[17]

[18]

[19]

S.M. Campos, S. Berlin, U.A. Matulonis, M.G. Muto, L. Pereira, M.M. Mosquera, N.
Horowitz, Young women diagnosed with early-stage ovarian cancer or borderline
malignancy of the ovary: a focus on fertility and sexual function, Psycho-Oncology
30 (4) (2012) 387-401.

F. Trillsch, S. Mahner, J. Ruetzel, P. Harter, N. Ewald-Riegler, F. Jaenicke, A. du Bois,
Clinical management of borderline ovarian tumors, Expert. Rev. Anticancer. Ther.
10 (7) (2010) 1115-1124.

E.L Trimble, C.L. Trimble, Ovarian tumors of low malignant potential, Curr. Treat.
Options Oncol. 2 (2) (2001) 103-108.

D. Fischerova, M. Zikan, P. Dundr, D. Cibula, Diagnosis, treatment, and follow-up of
borderline ovarian tumors, Oncologist. 17 (12) (2012) 1515-1533.

J. Farthmann, A. Hasenburg, M. Weil, C. Fotopoulou, N. Ewald-Riegler, O. du Bois, F.
Trillsch, S. Mahner, H.-G. Strauss, P. Wimberger, A. Reuss, A. du Bois, Quality of life
and sexual function in patients with borderline tumors of the ovary. A substudy of
the Arbeitsgemeinschaft Gynaekologische Onkologie (AGO) study group ROBOT
study, Support Care Cancer 23 (11) (2015) 117-123.

C.C. Sun, M. Frumovitz, D.C. Bodurka, Quality of life and gynecologic malignancies,
Curr. Oncol. Rep. 7 (6) (2005) 459-465.

L. Niu, H. Tian, Y. Xu, J. Cao, X. Zhang, J. Zhang, J. Hou, W. Lv, J. Wang, L. Xin, X. Dong,
T. Xu, Y. Nan, H. Wei, X. Chai, N. Li, Y. Ni, Y. Shang, L. Zhang, Y. Zhao, Recurrence
characteristics and clinicopathological results of borderline ovarian tumors, BMC
Womens Health 21 (1) (2021).

M. Morotti, M.V. Menada, DJ. Gillott, P.L. Venturini, S. Ferrero, The preoperative di-
agnosis of borderline ovarian tumors: a review of current literature, Arch. Gynecol.
Obstet. 285 (4) (2012) 1103-1112.

Link CJ. Jr, E. Reed, G. Sarosy, E.C. Kohn, Borderline ovarian tumors, Am. J. Med. 101
(2) (1996) 217-225.

C. Camara, M.C. Vos, B.H. de Rooij, ]M.A. Pijnenborg, D. Boll, LV. van de Poll-Franse,
N.P.M. Ezendam, The role of positive psychological changes in anxiety and depres-
sion of patients with ovarian tumors and their partners: an observational study
from the population-based PROFILES registry, Support Care Cancer 27 (2) (2019)
423-431.

Netherlands Comprehensive Cancer Organisation (IKNL), Incidence Ovarian Cancer,
https://iknl.nl/kankersoorten/eierstokkanker/registratie/incidentie (in Dutch).
L.R.C. Ledfor, S. Lockwood, Scope and epidemiology of gynecologic cancers: an over-
view, Semin. Oncol. Nurs. 35 (2) (2019) 147-150.

M.S. Schuurman, M. Timmermans, T. van Gorp, KK. van de Vijver, R.F.P.M.
Kruitwagen, V.E.P.P. Lemmens, M.A. van der Aa, Trends in incidence, treatment
and survival of borderline ovarian tumors in the Netherlands: a nationwide analy-
sis, Acta Oncol. 58 (7) (2019) 983-989.

Netherlands Comprehensive Cancer Organisation (IKNL), Borderline
ovariumtumoren, https://richtlijnendatabase.nl/gerelateerde_documenten/f/
12179/IKNL%20richtlijn%20Borderline%20ovariumtumoren.pdf (in Dutch).
Oncoguide, Zorgpad borderline ovariumtumoren, https://www.oncoguide.nl/#!/
projects/53/tree/10491 2023 (in Dutch).

I. Cadron, F. Amant, T. Van Gorp, P. Neven, K. Leunen, 1. Vergote, The management of
borderline tumours of the ovary, Curr. Opin. Oncol. 18 (5) (2006) 488-493.

C.P. Ouma, I. Manyonda, The surgical menopause, Best Pract. Res. Clin. Obstet.
Gynaecol. 81 (2022) 111-118.

S.B. Elsherif, P.R. Bhosale, C. Lall, C.0. Menias, M. Itani, K.A. Butler, D. Geneshan, Cur-
rent update on malignant epithelial ovarian tumors, Abdom. Radiol. (N.Y.). 46 (6)
(2021) 2264-2280.

I.C. van Walree, M.E. Hamaker, L.V. van de Poll-Franse, M.C. Vos, D. Boll, L.H. van
Huis-Tanja, N.P.M. Ezendam, Older ovarian cancer survivors report lower

117

(20]

(21]

(22]

(23]

[24]

(25]

(26]

(27]
(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Gynecologic Oncology 189 (2024) 111-118

long-term health-related quality of life than younger survivors: a study from the
population-based profiles registry, Gynecol. Oncol. 153 (2) (2019) 391-398.
Netherlands Comprehensive Cancer Organisation (IKNL), Ovarium carcinoom,
https://iknl.nl/getmedia/7f7a81b6-bf06-4247-a5f6-170d8cb92ff4/iknl_rapport_
ovariumcarcinoom_in_Nederland_aug2019.pdf 2019 (in Dutch).

Oncoline, Epitheliaal ovariumcarcinoom, https://www.oncoline.nl/
ovariumcarcinoom (in Dutch).

C.S. Bhugwandass, ].M.A. Pijnenborg, B. Pijlman, N.P.M. Ezendam, Effect of chemo-
therapy on health-related quality of life among early-stage ovarian cancer survivors:
a study from the population-based PROFILES registry, Curr. Oncol. 23 (6) (2016)
556-562.

C. Stavraka, A. Ford, S. Ghaem-Maghami, T. Crook, R. Agarwal, H. Gabra, S. Blagden, A
study of symptoms described by ovarian cancer survivors, Gynecol. Oncol. 125 (1)
(2012) 59-64.

L.V. van de Poll-Franse, N. Horevoorts, M. van Eenbergen, J. Denollet, ].A. Roukema,
N.K. Aaronson, A. Vingerhoets, ].W. Coebergh, ]. de Vries, M.L. Essink-Bot, F. Mols,
Profiles Registry Group, 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 sur-
vivorship cohorts, Eur. J. Cancer 47 (14) (2011) 2188-2194.

B.H. de Rooij, N.P.M. Ezendam, F. Mols, P.A]. Vissers, M.S.Y. Thong, C.C.P. Vlooswijk,
S. Oerlemans, O. Husson, N.J.E. Horevoorts, L.V. van de Poll-Franse, Cancer survivors
not participating in observational patient-reported outcome studies have a lower
survival compared to participants: the population-based PROFILES registry, Qual.
Life Res. 27 (12) (2018) 3313-3324.

N.P.M. Ezendam, B. Pijlman, C. Bhugwandass, J.F.M. Pruijt, F. Mols, M.C. Vos, ] M.A.
Pijnenborg, L.V. van de Poll-Franse, Chemotherapy-induced peripheral neuropathy
and its impact on health-related quality of life among ovarian cancer survivors: re-
sults from the population-based PROFILES registry, Gynecol. Oncol. 135 (3) (2014)
510-517.

CentERpanel, https://www.website.centerpanel.nl (in Dutch).

M. Skorstad, B.H. de Rooij, M.M. Jeppesen, S.H. Bergholdt, N.P.M. Ezendam, T. Bohlin,
P.T. Jensen, K. Lindemann, L. van de Poll, . Vistad, Self-management and adherence
to recommended follow-up after gynaecological cancer: results from the interna-
tional INCHARGE study, Int. J. Gynecol. Cancer 31 (8) (2021) 1106-1115.
Netherlands Comprehensive Cancer Organiation (IKNL), NKR, https://iknl.nl/nkr (in
Dutch).

0. Sangha, G. Stucki, M.H. Liang, A.H. Fossel, ].N. Katz, The Self-Administered Comor-
bidity Questionnaire: a new method to assess comorbidity for clinical and health
services research, Arthritis Rheum. 49 (2) (2003) 156-163.

H.E. Niezgoda, J.L. Pater, A validation study of the domains of the core EORTC quality
of life questionnaire, Qual. Life Res. 2 (5) (1993) 319-325.

N.K. Aaronson, S. Aahmedzai, B. Bergman, M. Bullinger, A. Cull, N.J. Duez, A. Filiberti,
H. Flechtner, S.B. Fleishman, ].CJ.M. de Haes, S. Kaasa, M.C. Klee, D. Osoba, D. Razavi,
P.B. Rofe, S. Schraub, K.CA. Sneeuw, M. Sullivan, F. Takeda, The European Organisa-
tion for Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for
use in international clinical trials in oncology, J. Natl. Cancer Inst. 85 (1993)
365-376.

Fayers P M, Aaronson N K, Bjordal K, Groenvold M, Curran D, Bottomley A, on behalf
of the EORTC Quality of Life Group. The EORTC QLQ-C30 Scoring Manual (3rd Edi-
tion). Brussels: European Organisation for Research and Treatment of Cancer.
https://www.eortc.org/app/uploads/sites/2/2018/02/SCmanual.pdf, 2001.

P. Spinshoven, J. Ormel, P.P. Sloekers, G.I. Kempen, A.E. Speckens, A.M. van Hemert, A
validation study of the Hospital Anxiety and Depression Scale (HADS) in different
groups of Dutch subjects, Psychol. Med. 27 (2) (1997) 363-370.

K. Cocks, M.T. King, G. Velikova, M. Martyn St-James, P.M. Fayers, ].M. Brown,
Evidence-based guidelines for determination of sample size and interpretation of
the European Organisation for the Research and Treatment of Cancer Quality of
Life Questionnaire Core 30, ]. Clin. Oncol. 29 (1) (2011) 89-96.

The Comprehensive R Archive Network. , R for macOS, 2023, https://cran.r-project.
org/.

Posit, Download RStudio Desktop, https://posit.co/download/rstudio-desktop/
2023.

H.G. Jeong, H. Park, Metabolic disorders in menopause, Metabolites. 12 (2022) 10.
L.A. Ebong, K.E. Watson, Goff D.C. Jr, D.A. Bluemke, P. Srikanthan, T. Horwich, A.G.
Bertoni, Age at menopause and incident heart failure: the multi-ethnic study of ath-
erosclerosis, Menopause. 21 (6) (2014) 585-591.

D. Appiah, PJ. Schreiner, E:W. Demerath, L.R. Loehr, P.P. Chang, A.R. Folsom, Associ-
ation of age at menopause with incident heart failure: a prospective cohort study
and meta-analysis, J. Am. Heart Assoc. 5 (8) (2016).

I. Rahman, A. Akesson, A. Wolk, Relationship between age at natural menopause and
risk of heart failure, Menopause. 22 (1) (2015) 12-16.

C. Fotopoulou, M. Bugariu, E.I. Braicu, W. Lichtenegger, J. Sehouli, What are the indi-
vidual perceptions of patients with borderline tumours of the ovary in regard to
pathogenesis and prognosis? A structured survey on 60 women, J. Psychosom.
Obstet. Gynaecol. 31 (4) (2010) 265-272.

C.Zhao, A. Grubbs, E.L. Barber, Sleep and gynecological cancer outcomes: opportuni-
ties to improve quality of life and survival, Int. J. Gynecol. Cancer 32 (5) (2022)
669-675.

S.A. Kingsberg, L.C. Larkin, J.H. Liu, Clinical effects of early or surgical menopause,
Obstet. Gynecol. 135 (4) (2020) 853-868.

N.Y. Cho, S. Kim, S. Nowakowski, C. Shin, S. Suh, Sleep disturbance in women who
undergo surgical menopause compared with women who experience natural men-
opause, Menopause. 26 (4) (2019) 357-364.

M.P. Steenbeek, M.G. Harmsen, N. Hoogerbrugge, M.A. de Jong, A.H.E.M. Maas, ].B.
Prins, ]. Bulten, S. Teerenstra, M.H.D. van Bommel, H.C. van Doorn, M.J.E. Mourits,


http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0005
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0005
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0005
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0005
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0010
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0010
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0010
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0015
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0015
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0020
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0020
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0025
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0025
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0025
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0025
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0025
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0030
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0030
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0035
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0035
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0035
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0035
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0040
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0040
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0040
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0045
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0045
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0050
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0050
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0050
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0050
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0050
https://iknl.nl/kankersoorten/eierstokkanker/registratie/incidentie
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0060
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0060
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0065
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0065
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0065
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0065
https://richtlijnendatabase.nl/gerelateerde_documenten/f/12179/IKNL%20richtlijn%20Borderline%20ovariumtumoren.pdf
https://richtlijnendatabase.nl/gerelateerde_documenten/f/12179/IKNL%20richtlijn%20Borderline%20ovariumtumoren.pdf
https://www.oncoguide.nl/#!/projects/53/tree/10491
https://www.oncoguide.nl/#!/projects/53/tree/10491
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0080
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0080
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0085
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0085
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0090
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0090
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0090
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0095
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0095
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0095
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0095
https://iknl.nl/getmedia/7f7a81b6-bf06-4247-a5f6-170d8cb92ff4/iknl_rapport_ovariumcarcinoom_in_Nederland_aug2019.pdf
https://iknl.nl/getmedia/7f7a81b6-bf06-4247-a5f6-170d8cb92ff4/iknl_rapport_ovariumcarcinoom_in_Nederland_aug2019.pdf
https://www.oncoline.nl/ovariumcarcinoom
https://www.oncoline.nl/ovariumcarcinoom
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0110
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0110
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0110
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0110
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0115
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0115
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0115
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0120
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0120
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0120
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0120
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0120
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0120
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0125
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0125
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0125
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0125
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0125
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0130
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0130
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0130
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0130
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0130
https://www.website.centerpanel.nl
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0140
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0140
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0140
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0140
https://iknl.nl/nkr
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0150
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0150
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0150
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0155
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0155
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0160
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0160
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0160
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0160
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0160
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0160
https://www.eortc.org/app/uploads/sites/2/2018/02/SCmanual.pdf
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0165
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0165
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0165
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0170
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0170
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0170
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0170
https://cran.r-project.org/
https://cran.r-project.org/
https://posit.co/download/rstudio-desktop/
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0185
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0190
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0190
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0190
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0195
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0195
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0195
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0200
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0200
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0205
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0205
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0205
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0205
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0210
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0210
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0210
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0215
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0215
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0220
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0220
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0220
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0225
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0225

B. van der Eerden, B.H. de Rooij, LJ. Schouten et al. Gynecologic Oncology 189 (2024) 111-118

M. van Beurden, R.P. Zweemer, K.N. Gaarenstroom, B.F.M. Slangen, M.M.A. Brood- [48] S.R. Davis, C. Castelo-Branco, P. Chedraui, M.A. Lumsden, R.E. Nappi, D. Shah, P.
van Zanten, M.C. Vos, ].MJ. Piek, LR.C.W. van Lonkhuijzen, MJ.A. Apperloo, S.F.P.J. Villaseca, Writing Group of the International Menopause Society for World
Coppus, L.F.A.G. Massuger, J. IntHout, R.P.M.G. Hermens, ].A. de Hullu, Association Menopause Day 2012. Understanding weight gain at menopause, Climacteric. 15
of salpingectomy with delayed oophorectomy versus salpingo-oophorectomy with (5) (2012) 419-429.

quality of life in BRCA1/2 pathogenic variant carriers: a nonrandomized controlled [49] P.H. Kodaman, Early menopause: primary ovarian insufficiency and surgical
trial, JAMA Oncol. 7 (8) (2021) 1203-1212. menopause, Semin. Reprod. Med. 28 (5) (2010) 360-369.

[47] S.Chopra, K.A. Sharma, P. Ranjan, A. Malhotra, N.K. Vikram, A. Kumari, Weight man-
agement module for perimenopausal women: a practical guide for gynecologists,
J- Midlife Health. 10 (4) (2019) 165-172.

118


http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0225
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0225
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0225
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0225
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0225
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0225
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0230
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0230
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0230
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0235
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0235
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0235
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0235
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0240
http://refhub.elsevier.com/S0090-8258(24)01045-X/rf0240

	Quality of life among borderline ovarian tumor survivors: A comparison with survivors of early-�stage ovarian cancer and a ...
	Declaration of competing interest
	Acknowledgements
	References




