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Objectives. Te aim of this study was to investigate the validity and reliability of the Turkish version of the National
Comprehensive Cancer Network/Functional Assessment of Cancer Terapy Ovarian Symptom Index-18 (NFOSI-18) and
Functional Assessment of Cancer Terapy/Gynecologic Oncology Group Neurotoxicity 4-item (NTX-4) in patients with
advanced ovarian cancer (OC). Methods. Ninety-four women with OC were included. Pearson correlation coefcients were
used to examine the convergent validity between the European Quality of Life Survey-5 Dimension-3 Level (EQ-5D-3L) and
the Turkish NFOSI-18 and NTX-4. Te internal consistencies of the Turkish NFOSI-18 and NTX-4 were calculated using
Cronbach’s alpha. Turkish NFOSI-18 and Turkish NTX-4 were readministered to 62 (67.4%) patients with OC after 14–21 days
to evaluate test-retest reliability.Results. Turkish NFOSI-18 and Turkish NTX-4 showed excellent internal consistency
(Cronbach’s alpha: 0.919 and 0.917, respectively). Te test-retest reliability of Turkish NFOSI-18 and Turkish NTX-4 was
detected as good to excellent for total score (ICC [95%] = 0.93 [0.88-0.95] and ICC [95%] = 0.90 [0.85-0.94], respectively).
Signifcant correlations were detected between the EQ-5D-3L total score, NFOSI-18 (r = 0.648, p< 0.01), and NTX-4 (r = 0.694,
p< 0.01) indicating sufcient convergent validity. Conclusion. Te Turkish NFOSI-18 and Turkish NTX-4 are reliable and valid
tools to assess disease-related symptoms in patients with advanced OC.

1. Introduction

Ovarian cancer (OC) is themost life-threateningmalignancy
with a high mortality rate among gynecologic cancers [1].

Only 45.6% of patients with OC survive 5 years [2] and about
70% of patients have a relapse within three years, despite
initial treatment yielding signifcant treatment outcomes [3].
Almost 60% of women with OC are not diagnosed until the
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disease has progressed to stage III or IV due to a lack of
efective screening and the absence of specifc symptoms [4].
In fact, the rate of early diagnosis for patients with OC is
reported as low as 20% [2]. Patients with OC experience
a variety of physical symptoms due to chronic disease
processes and side efects of the treatment, including neu-
ropathy, fatigue, alopecia, pain, swelling, anemia, nausea,
and vomiting [5]. Moreover, patients with advanced OC
may present emotional manifestations such as anxiety and
depression due to repetitive cycles of long-duration treat-
ments [6]. Additionally, the primary aim of clinical man-
agement of advanced OC is generally based on symptom
management, functional preservation, and maintaining or
enhancing the quality of life of a patient [7, 8]. Tus,
evaluating health-related quality of life (HRQoL) which is
a biopsychosocial concept emerges as important as a clinical
and research endpoint [9, 10].

Te Quality of Life Subcommittee of the Food and Drug
Administration (FDA) Oncologic Drugs Advisory Com-
mittee has emphasized that HRQoL should be assessed for
the clinical beneft of patients in oncology drug trials [11].
Functional Assessment of Cancer Terapy-Ovarian (FACT-
O) questionnaire which was developed based on expert
opinion is frequently used to evaluate HRQoL in patients
with OC [12].Te FACT-O is a reliable and valid instrument
for assessing HRQoL in women with OC [13]. European
Organization for Research and Treatment of Cancer the
Ovarian Cancer Module (EORTC-QLQ-OV28) is also
a psychometrically accepted questionnaire designed to assess
HRQoL in patients with OC [14]. However, FDA Oncologic
Drugs Advisory Committee recommends including items
regarding particular symptoms depending on the stage of
the disease for measurement tools developed for cancer
patients [11]. Besides, recent fndings highlight the impor-
tance of involving patients during the development of
disease-specifc patient-reported outcome measure (PROM)
as patients’ opinions and the importance given to particular
topics by them may difer from oncology experts [15, 16].

Te National Comprehensive Cancer Network Func-
tional Assessment of Cancer Terapy Ovarian Symptom
Index-18 (NFOSI-18) was developed as a PROM to assess
the impact of the symptoms and concerns of advanced
patients with OC by gathering opinions from both experts
and patients [17]. Te original NFOSI-18 demonstrated
good internal consistency (Cronbach’s alpha: 0.80) [17] and
content validity [18]. However, there are no items in
NFOSI-18 evaluating neuropathy even though neurotoxicity
was frequently reported by patients with OC [19]. Tus,
either the 11-item (NTX-11) or 4-item (NTX-4) Functional
Assessment of Cancer Terapy/Gynecologic Oncology
Group Neurotoxicity subscales should be used alongside
NFOSI-18 to evaluate the HRQoL in a more comprehensive
manner by assessing the symptoms of neurotoxicity [20, 21].
Te original version of NFOSI-18 and NTX-4 was developed
in English, and their validity and reliability were assessed in
Korean according to the Functional Assessment of Chronic
Illness Terapy (FACIT) organization guidelines [22]. Te
aim of this study was to investigate the validity and reliability
of Turkish forms of NFOSI-18 and NTX-4.

2. Materials and Methods

2.1. Study Design. Te present study was carried out as
a multicenter, cross-sectional study that consists of three
institutions (Dokuz Eylul University Hospital, Izmir Katip
Celebi University Atatürk Training and Research Hospital,
and Izmir Health Sciences University Tepecik Training and
Research Hospital). Te ethical approval was obtained from
by the Noninvasive Research Ethics Board of Dokuz Eylul
University (decision no: 2021/17-15 and date: 0.2.06.2021).
Te study was performed following the ethical standards of
the Declaration of Helsinki.

2.2. Participants. Tis study was conducted between No-
vember 2020 and February 2021. Te purpose of the study
and the procedure to be carried out were described to 156
patients with advanced OC who were invited to partici-
pate in the study. Te inclusion criteria were (1) being
18 years or older; (2) diagnosis of stage 2 and greater OC
according to International Federation of Gynecology and
Obstetrics (FIGO) classifcation; (3) being able to read and
understand Turkish; and (4) currently receiving chemo-
therapy or radiotherapy. Refusing to participate in the
study was the exclusion criterion. Signed informed con-
sent was obtained from all the participants before
the study.

2.3. Study Sample. G∗Power software (version 3.1.9.2,
Düsseldorf University, Germany) was used for the calculation
of the sample size.Teminimum sample size was estimated as
93 patients with a 5% type I error rate, a minimum power of
80%, the hypothesized minimum correlation coefcient of 0.3
[23], and the assumed correlation coefcient of 0.5 (the value
was reported in a previous study investigating NFOSI-18
Korean language validation) [22].

2.4. Procedures. Te Turkish version of the NFOSI-18 and
NTX-4 available at https://FACIT.org was used with the
permission from FACIT Group [24, 25]. A detailed medical
history including demographic information (i.e., age, height,
weight, body mass index (BMI), and disease-related char-
acteristics (OC subtype, OC stage, adjuvant treatment, and
disease duration)) of each participant was recorded. Ten,
the patients flled out the HRQoL questionnaires. All as-
sessments lasted approximately 30–45minutes. All assess-
ments were conducted by the same assessor to ensure
consistency and reduce interassessor variability. A test-retest
reliability analysis was performed with 62 (66% of total
sample) patients for a second time within a 14 to 21-day
period [26].

2.5. Measurement Tools

2.5.1. Te National Comprehensive Cancer Network Func-
tional Assessment of Cancer Terapy Ovarian Symptom
Index-18 (NFOSI-18). NFOSI-18 comprises 18 items con-
sisting of four subscales: disease-related symptoms-physical
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(DRS-P; nine items), disease-related symptoms-emotional
(one item), treatment side efects (fve items), and general
function/well-being (three items) [17]. Each item is assessed
using a fve-point Likert scale, with 0 “not at all” and 4 “very
much.”Te individual item scores were summed to calculate
the fnal score or related subscale scores. Te total score
range between 0 and 72, and higher scores indicate better
HRQoL [17].

2.5.2. Functional Assessment of Cancer Terapy/Gynecologic
Oncology Group Neurotoxicity 4-Item (NTX-4). NTX-4 was
used for the assessment of peripheral neuropathy symptoms,
including sensory, motor, and auditory problems and sen-
sitivity to cold. It consists of four items: numbness or tin-
gling in the feet, numbness or tingling in the hands,
discomfort in the feet, and discomfort in the hands [22].
NTX-4 is fve-point Likert-type scale, and each item gets
a score between 0 “not at all” and 4 “very much.” Te total
score is calculated by summing up the scores of each item,
which ranges from 0 to 16. A higher score indicates higher
level of neurotoxicity [22].

2.5.3. European Quality of Life Survey-5 Dimensions-3 Levels
(EQ-5D-3L). Generic HRQoL was evaluated using the EQ-
5D-3L which essentially consists of two sections: the EQ-
5D-3L descriptive system and the visual analogue scale
(VAS) [27]. Te EQ-5D-3L comprises fve dimensions:
mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. Te VAS records the patient’s self-rated
health on a vertical visual analogue scale, where the end-
points are captioned “Te best health you can imagine” and
“Te worst health you can imagine.” Te fnal scores vary
from 0 to 100, and higher score indicates a goodHRQoL EQ-
5D-3L has shown high reliability, content validity, construct
validity, and responsiveness for oncologic patients [28]. It
has been established that the Turkish version of EQ-5D-3L is
a valid and reliable instrument [29].

2.6. Statistical Analysis. Statistical analyses were carried out
using IBM SPSS Statistics forWindows (version 20.0. Armonk,
NY: IBM Corp.). For all analyses, the cutof for statistical
signifcance was set at p< 0.05.TeKolmogorov–Smirnov test,
kurtosis-skewness statistics, detrended Q-Q plots, and histo-
grams were used to screen the normal distribution of the data.
Descriptive statistics were calculated as mean and standard
deviation (SD) for continuous data for normally distributed
variables and n (%) for categorical variables.

2.6.1. Internal Consistency. Cronbach’s alpha coefcients
were determined to assess the internal consistency of
NFOSI-18 and NTX-4, with values greater than 0.7 pre-
sumed for sufcient internal consistency [30]. A change
more than 10% variance in Cronbach’s alpha with the re-
moval of any item was accepted as a cutof for removing an
item. Adjusted correlations following the deletion of indi-
vidual items (corrected item-total) were also calculated to
represent the homogeneity of scales. A correlation

coefcient higher than 0.3 was assumed to keep items for
further analyses [23].

2.6.2. Reliability of Items. Te reliability of the individual’s
items was explored using weighted kappa analysis; the ob-
tained kappa coefcients were interpreted as follows: val-
ues≤ 0 as indicating no agreement and 0.01–0.20 as none to
slight, 0.21–0.40 as fair, 0.41– 0.60 as moderate, 0.61–0.80 as
substantial, and 0.81–1.00 as almost excellent agreement [31].

2.6.3. Test-Retest Reliability. Te intraclass correlation co-
efcient (ICC) values in 95% CI were calculated using two-
way mixed efects and an absolute agreement to evaluate
test-retest reliability. Te obtained ICC values were inter-
preted as follows: very low (ICC≤ 0.25), low
(ICC� 0.26–0.49), moderate (ICC� 0.50–0.69), high
(ICC� 0.70–0.89), and very high (ICC≥ 0.90). Standard
error of measurement (SEM) which corresponds to the
amount of variance due to measurement error when a test is
repeated was determined using the formula
“SEM � SDx

�������
1 − ICC

√
” [32].

2.6.4. Convergent Validity. Te construct validity of
NFOSI-18 (total score and subscores) and NTX-4 was
evaluated by calculating the Pearson correlation coefcients
(r) between the NFOSI-18, NTX-4, and EQ-5D-3L. Te
strength of correlation was interpreted as follows: negligible
(r≤ 0.299), poor (r� 0.300 and 0.499), moderate (r� 0.500
and 0.699), strong (r� 0.700 and 0.899), and excellent
(r≥ 0.900) [23]. Coefcient values of 0.3 or higher were
assumed to establish convergent validity for Turkish
NFOSI-18 and NTX-4.

2.6.5. Floor-Ceiling Efects. To examine foor/ceiling efects,
the percentage of participants that received minimum and
maximum scores is used. Values greater than 15% were
interpreted as indicating the presence of a foor or ceiling
efect [33]. Additionally, the presence of the foor ceiling
efect was expected to have an absolute skewness value (c1)
> 1. As a result, c1>+1 was thought to be an indicator of the
foor efect, whereas c|<-1 was assumed to be an indicator of
the ceiling efect [34].

3. Results

Te study was completed with 94 women with OC. Te
physical characteristics, disease-related characteristics, and
generic HRQoL of participants are displayed in Table 1.

3.1. Internal Consistency. Turkish NFOSI-18 and Turkish
NTX-4 had excellent internal consistency (Cronbach’s al-
pha: 0.919 and 0.917, respectively). Variation in internal
consistency was acceptable with the exclusion of individual
items (lower than 10%), and corrected item-total correla-
tions were higher than 0.3 for both questionnaires (Table 2).
Tus, all items, in both questionnaires, were retained for
further analysis.
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3.2. Reliability of Items. Te reliability of individual items
was detected as substantial to excellent for the Turkish
NFOSI-18 (0.612 to 0.850) and as excellent for the Turkish
NTX-4 (0.805 to 0.848) (Table 2).

3.3. Test-Retest Reliability. Turkish NFOSI-18 and Turkish
NTX-4 showed good to excellent test-retest reliability (Ta-
ble 3). Te SEM in 95% CI for the Turkish NFOSI-18 and
NTX-4 was calculated as 3.54 (2.99–4.64) and 1.32
(1.62–1.02), respectively (Table 3).

3.3.1. Convergent Validity. Statistically signifcant poor to
moderate correlations were detected between Turkish
NFOSI-18 scores and EQ-5D-3L scores (Table 4) (p< 0.05).
Statistically signifcant poor to moderate correlations were
found between Turkish NTX-4 scores and EQ-5D-3L scores
(Table 4).

3.3.2. Floor-Ceiling Efects. Only one patient (1.06% of the
study sample) had a total NFOSI-18 score of 0, and none of
the patients had a total NFOSI-18 score of 72. For the total
NTX-4 score, no patient had a score of 0, and three patients
(3.20% of the study sample) had a score of 16. Tese scores
were signifcantly less than the pre-decided cut-of scores of
15% for foor and ceiling efects. For NFOSI-18 and NTX-4
total scores, γ1 was calculated as −0.048 and −0.827, re-
spectively, indicating absence of foor/ceiling efect.

4. Discussion

Our results demonstrated that the Turkish NFOSI-18 and
Turkish NTX-4 had adequate internal consistency, item
reliability, test-retest reliability, and convergent validity.
Turkish NFOSI-18 and NTX-4 did not demonstrate any
foor or ceiling efects.

Turkish NFOSI-18 and Turkish NTX-4 questionnaires
showed high ICC values in terms of total scores indicating
sufcient test-retest reliability for these questionnaires.
Tese fndings are in line with the results for Korean version
of NFOSI-18 (ICC= 0.77) and NTX-4 (ICC= 0.84) [22]. Te
test-retest reliability of Treatment Side Efects and Func-
tioning/Well-Being subscales of NFOSI-18 were shown to be
lower than acceptable levels (ICC< 0.70) [35] while the other
subscores had adequate test-retest reliability. Te possible
reason may be the reduced side efects associated with cycle-
specifc chemotherapy treatment. As the treatment pa-
rameters change during the course of chemotherapy, this
may have led to alterations in patients’ perceptions in terms
of burden of the treatment and general well-being [36]. Dose
adjustments due to the toxicity, patient’s tolerance, or ad-
verse efects are common in clinical practice and may cause
variations in experienced complications or present symp-
toms [37]. As the interpretation of these subparameters in
patient follow-up may be unreliable, using the changes in
other subscores or total scores may be more benefcial.
Another possible reason for obtaining low ICC values in
some subscales may be due to the 14–21-day interval be-
tween the test and retest measurements. Tis relatively long
duration was used to prevent the learning efect; however,
some aspects related to disease status may have changed
during this time and afected the reliability outcomes.

Our results of SEM value were less than 10% of the
NFOSI-18 total score and were similar to the results by Trigg
et al. [38] which yielded SEM values of 4.93 [36]. Addi-
tionally, previous research found a minimal clinical im-
portant diference of NFOSI-18 in the range of 5 to 7.
Correspondingly, the calculated SEM values for the Turkish
version of NFOSI-18 were lower than the minimal clinical
important diference.

Two previous studies that investigated the internal
consistency of original NFOSI-18 calculated Cronbach’s
alpha coefcient as 0.80 [17] and 0.82 [38]. Korean

Table 1: Physical characteristics, disease-related characteristics,
and generic health-related quality of life.

n� 94 Mean± SD or n
(%)

Physical characteristics
Age (years) 59.04± 9.90
Weight (kg) 70.55± 8.46
Height (cm) 161.62± 6.97
BMI (kg/m2) 27.08± 3.42

Disease-related characteristics
OC subtype
Serous carcinoma (n) 41 (43.6%)
Other (n) 53 (56.4%)

FIGO stage
Stage 2 52 (55.3%)
Stage 3 40 (42.5%)
Stage 4 2 (2.2%)

Received surgery 94 (100%)
Chemotherapy 94 (100%)
Radiotherapy
Yes 48 (51.1%)
No 46 (48.9%)

Follow-up duration since OC diagnosis
(months) 52.85± 35.25

Generic HRQoL (EQ-5D-3L)
Mobility 1.52± 0.50
Self-care 1.23± 0.47
Usual activities 1.46± 0.59
Pain/discomfort 1.59± 0.51
Anxiety/depression 1.61± 0.60
EQ-5D-3L total 0.77± 0.26
EQ-5D-3L-VAS 74.68± 17.45

n: number, SD: standard deviation, %: percentage, BMI: body mass index,
kg: kilogram, cm: centimeter, m: meter, OC: ovarian cancer, FIGO: In-
ternational Federation of Gynecology and Obstetrics, HRQoL:
health-related quality of life, EQ-5D: European Quality of Life Survey-5
Dimensions, and VAS: visual analogue scale.
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NFOSI-18 (α� 0.84) and Turkish NTX-4 (α� 0.89) were also
shown to have sufcient internal consistency [22]. Te
present research demonstrated the Turkish NFOSI-18 and
Turkish NTX-4 to have adequate internal consistency similar
to the outcomes of prior research as all questions contrib-
uted to total score and all original items were also retained in
the Turkish version.

Te EQ-5D-3L developed byWorld Health Organization
is a generic HRQoL questionnaire frequently used to assess
patients with OC by health professionals [27]. Lee et al. [22]
employed the EQ-5D-3L to validate the Korean NFOSI-18
and Korean NTX-4. Tey detected poor-to-moderate

correlations between NFOSI-18, NTX-4, and EQ-5D-3L
[22]. Similarly, we obtained signifcant correlations between
all EQ-5D-3L scores and NTX-4 and NFOSI-18 scores/
subscores. Te patients with OC have been reported to
experience difculties in the activities of daily living due to
side efects of adjuvant therapy efects such as nausea,
vomiting, loss of appetite, and fatigue [39]. Te EQ-5D-3L
consists of subscales that afect the patient’s ability to sustain
the activities of daily living. Terefore, our results are no
surprise as NFOSI-18 and EQ-5D-3L both interrogate the
potential impact of the disease on the activities of daily
living. Neurotoxicity occurs in approximately half of the

Table 2: Internal consistency and item reliability of NFOSI-18 and NTX-4.

Corrected
item-total correlation

Cronbach’s alpha if
item deleted Item reliability∗

NFOSI-18
Item 1 0.616 0.914 0.614
Item 2 0.642 0.913 0.613
Item 3 0.748 0.910 0.612
Item 4 0.535 0.916 0.799
Item 5 0.773 0.909 0.677
Item 6 0.481 0.918 0.681
Item 7 0.474 0.918 0.660
Item 8 0.689 0.912 0.657
Item 9 0.576 0.915 0.640
Item 10 0.602 0.915 0.642
Item 11 0.609 0.914 0.850
Item 12 0.326 0.921 0.839
Item 13 0.717 0.911 0.687
Item 14 0.563 0.916 0.648
Item 15 0.558 0.916 0.646
Item 16 0.592 0.915 0.865
Item 17 0.630 0.914 0.694
Item 18 0.686 0.913 0.791
NFOSI-18 total Cronbach’s alpha 0.919
NTX-4
Item 1 0.749 0.912 0.805
Item 2 0.867 0.871 0.805
Item 3 0.822 0.890 0.848
Item 4 0.828 0.893 0.827
NTX-4 total Cronbach’s alpha 0.917
NFOSI-18: the National Comprehensive Cancer Network/Functional Assessment of Cancer Terapy Ovarian Cancer Symptom Index-18 Item Version;
NTX-4: Functional Assessment of Cancer Terapy/Gynecologic Oncology Group Neurotoxicity 4-item. ∗Weighted kappa coefcient.

Table 3: Test-retest reliability of NFOSI-18 and NTX-4.

Items Test (mean± SD)
(n� 62)

Retest (mean± SD)
(n� 62) ICC (95% CI) SEM in 95% CI

NFOSI-18
DRS-physical (0–36) 9 27.4± 7.0 29.1± 6.0 0.90 (0.84–0.93)∗ 2.21 (2.80–1.85)
DRS-emotional (0–4) 1 2.7± 1.2 2.8± 1.0 0.86 (0.78–0.91)∗ 0.44 (0.56–0.36)
Treatment side efect (0–20) 5 17± 3.5 18.3± 2.0 0.73 (0.59–0.82)∗ 2.7 (2.24–1.48)
Function/well-being (0–12) 3 9.5± 2.7 10.0± 2.6 0.66 (0.49–0.78)∗ 0.5 (1.21–1.92)
Total score (0–72) 18 55.9± 13.4 60.0± 9.1 0.93 (0.88–0.95)∗ 3.54 (2.99–4.64)
NTX-4
Total score (0–16) 4 11.5± 4.2 11.8± 4.2 0.90 (0.85–0.94)∗ 1.32 (1.62–1.02)
NFOSI-18: the National Comprehensive Cancer Network/Functional Assessment of Cancer Terapy Ovarian Cancer Symptom Index-18 Item Version,
NTX-4: Functional Assessment of Cancer Terapy/Gynecologic Oncology Group Neurotoxicity 4-item, DRS: disease-related symptom, n: number of
participants, SD: standard deviation, ICC: intraclass correlation coefcient, CI: confdence interval, and SEM: standard error of measurement, p< 0.05.
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patients with OC during the frst two cycles of chemotherapy
[40]. Age and low HRQoL scores have been identifed as
potential risk factors for the development of chemotherapy-
induced peripheral neuropathy in patients with OC [40].
Neurotoxicity may lead to motor and sensory loss in hands
and feet which may impair the daily living activities [41]. In
this context, a correlation may be expected between the EQ-
5D-3L and the NTX-4.

Our results of the NFOSI-18 mean score were higher
than the results of the study by Trigger et al. [38]. Tis
discrepancy might be explained by the diference between
study samples. Trigger et al. [38] only included patients with
stage 3-4 OC while the present study included patients with
stage 2–4 OC according to FIGO. Recent FIGO consensus
report suggests that patients with stage 2 OC cannot be
classifed as early stage due to high risk of recurrence or
metastasis [42]. Additionally, adjuvant chemotherapy does
not provide additional benefts in patients with stage 1 OC
and is not indicated [43]. Besides, all patients in the present
study underwent primary cytoreduction surgery and re-
ceived chemotherapy and may have still been afected by the
side efects of adjuvant/surgical treatments and experience
similar symptoms with stage 3-4 patients as previously
reported [43].

Te strength of this study is rooted in its multicenter
design, which may increase the generalizability of the
fndings. Te most important limitation of this study is the
insufcient number of patients to conduct more compre-
hensive analyses such as Rasch analysis or factor analysis. In
the study by Trigger et al. [38], the validation of the
NFOSI-18 was assessed by a multiple attribute analysis
including 897 participants. However, our study did not
achieve an adequate sample size for these analyses. Smaller
representation of patients with stage 4 OC was another
limitation of this study.

Data Availability

Te study data are available from the corresponding author
on reasonable request.

Ethical Approval

Tis study was performed in line with the principles of the
Declaration of Helsinki. Approval was granted by the
Noninvasive Research Ethics Board of Dokuz Eylul Uni-
versity (date: 02.06.2021; decision no: 2021/17-15).

Consent

All participants gave their written consent for participation
and publishing of the study results. Informed consent was
obtained from all participants included in the study.

Conflicts of Interest

Te authors declare that they have no conficts of interest.

Authors’ Contributions

All authors contributed to the study conception and design.
Material preparation and data collection were performed by
Husnu Tore Yavuzsen, Karya Polat, Murat Keser, Zeynep
Gulsum Guc, and Merve Keskinkılıc. Analysis was per-
formed by Sukriye Cansu Gultekin. Te frst draft of the
manuscript was written by Sukriye Cansu Gultekin. Critical
review of the frst draft of the manuscript was performed by
Husnu Tore Yavuzsen, Tugba Yavuzsen, and Didem Kar-
adibak. All authors have read and approved the fnal version
of the manuscript.

References

[1] S. M. Penny, “Ovarian cancer: an overview,” Radiologic
Technology, vol. 91, no. 6, pp. 561–575, 2020.

[2] K. M. Elias, J. Guo, and R. C. Bast, “Early detection of ovarian
cancer,” Hematology-Oncology Clinics of North America,
vol. 32, no. 6, pp. 903–914, 2018.

[3] G. H. Giornelli, “Management of relapsed ovarian cancer:
a review,” SpringerPlus, vol. 5, no. 1, p. 1197, 2016.

[4] D. K. Armstrong, R. D. Alvarez, J. N. Bakkum-Gamez et al.,
“Ovarian cancer, version 2.2020, nccn clinical practice

Table 4: Convergent validity of NFOSI-18 and NTX-4.

n� 94 Mobility
EQ-5D-3L

Self-care Usual activities Pain/discomfort Anxiety/depression EQ-5D-3L total VAS
NFOSI-18
DRS-physical −0.540∗ −0.454∗ −0.608∗ −0.581∗ −0.489∗ 0.671∗ 0.745∗
DRS-emotional −0.377∗ −0.366∗ −0.450∗ −0.394∗ −0.554∗ 0.542∗ 0.546∗
Treatment side efects −0.306∗ −0.350∗ −0.517∗ −0.465∗ 0.540∗ 0.560∗ 0.598∗
Function/well-being −0.504∗ −0.470∗ −0.413∗ −0.516∗ −0.582∗ 0.642∗ 0.729∗
NFOSI-18 total −0.608∗ −0.450∗ −0.571∗ −0.577∗ −0.594∗ 0.648∗ 0.779∗

NTX-4
NTX-1 −0.457∗ −0.379∗ −0.484∗ −0.462∗ −0.471∗ −0.569∗ 0.543∗
NTX-2 −0.510∗ −0.338∗ −0.454∗ −0.489∗ −0.447∗ −0.574∗ 0.556∗
NTX-3 −0.407∗ −0.313∗ −0.445∗ −0.519∗ −0.375∗ −0.527∗ 0.501∗
NTX-4 −0.563∗ −0.342∗ −0.452∗ −0.544∗ −0.404∗ −0.597∗ 0.506∗
NTX-4 total −0.581∗ −0.391∗ −0.521∗ −0.584∗ −0.466∗ −0.694∗ 0.527∗

r: Pearson correlation coefcient, n: number, NFOSI-18: the National Comprehensive Cancer Network/Functional Assessment of Cancer Terapy Ovarian
Cancer Symptom Index-18 ItemVersion, NTX-4: Functional Assessment of CancerTerapy/Gynecologic Oncology GroupNeurotoxicity 4-item; EQ-5D-3L:
European Quality of Life Survey-5 Dimensions-3 Levels, VAS: visual analogue scale, and DRS: disease-related symptom. ∗r> 0.3 and p< 0.01.

6 European Journal of Cancer Care



guidelines in oncology,” Journal of the National Compre-
hensive Cancer Network, vol. 19, no. 2, pp. 191–226, 2021.

[5] U. A. Matulonis, A. K. Sood, L. Fallowfeld, B. E. Howitt,
J. Sehouli, and B. Y. Karlan, “Ovarian cancer,”Nature Reviews
Disease Primers, vol. 2, no. 1, Article ID 16061, 2016.

[6] H. Liu and L. Yang, “Dynamic change of depression and
anxiety after chemotherapy among patients with ovarian
cancer,” Medicine (Baltimore), vol. 98, no. 31, Article ID
e16620, 2019.

[7] D. M. Chase and L. Wenzel, “Health-related quality of life in
ovarian cancer patients and its impact on clinical manage-
ment,” Expert Review of Pharmacoeconomics and Outcomes
Research, vol. 11, no. 4, pp. 421–431, 2011.

[8] S. M. Temkin, M. P. Smeltzer, M. D. Dawkins et al., “Im-
proving the quality of care for patients with advanced epi-
thelial ovarian cancer: program components, implementation
barriers, and recommendations,” Cancer, vol. 128, no. 4,
pp. 654–664, 2022.

[9] M. K. Wilson, M. L. Friedlander, F. Joly, and A. M. Oza, “A
systematic review of health-related quality of life reporting in
ovarian cancer phase iii clinical trials: room to improve,” Te
Oncologist, vol. 23, no. 2, pp. 203–213, 2018.

[10] F. Joly, F. Hilpert, A. Okamoto, G. Stuart, K. Ochiai, and
M. Friedlander, “Fifth ovarian cancer consensus conference of
the gynecologic cancer intergroup: recommendations on
incorporating patient-reported outcomes in clinical trials in
epithelial ovarian cancer,” European Journal of Cancer, vol. 78,
pp. 133–138, 2017.

[11] A. Tibau, A. Ocana, G. Anguera et al., “Oncologic drugs
advisory committee recommendations and approval of cancer
drugs by the us food and drug administration,” JAMA On-
cology, vol. 2, no. 6, pp. 744–750, 2016.

[12] D. F. Cella, D. S. Tulsky, G. Gray et al., “Te functional as-
sessment of cancer therapy scale: development and validation
of the general measure,” Journal of Clinical Oncology, vol. 11,
no. 3, pp. 570–579, 1993.

[13] K. Basen-Engquist, D. Bodurka-Bevers, M. A. Fitzgerald et al.,
“Reliability and validity of the functional assessment of cancer
therapy-ovarian,” Journal of Clinical Oncology, vol. 19, no. 6,
pp. 1809–1817, 2001.

[14] E. Greimel, A. Bottomley, A. Cull et al., “An international feld
study of the reliability and validity of a disease-specifc
questionnaire module (the qlq-ov28) in assessing the qual-
ity of life of patients with ovarian cancer,” European Journal of
Cancer, vol. 39, no. 10, pp. 1402–1408, 2003.

[15] D. Cella, S. K. Rosenbloom, J. L. Beaumont et al., “Devel-
opment and validation of 11 symptom indexes to evaluate
response to chemotherapy for advanced cancer,” Journal of
the National Comprehensive Cancer Network, vol. 9, no. 3,
pp. 268–278, 2011.

[16] B. Wiering, D. de Boer, and D. Delnoij, “Patient involvement
in the development of patient-reported outcome measures:
a scoping review,” Health Expectations, vol. 20, no. 1,
pp. 11–23, 2017.

[17] S. E. Jensen, S. K. Rosenbloom, J. L. Beaumont et al., “A new
index of priority symptoms in advanced ovarian cancer,”
Gynecologic Oncology, vol. 120, no. 2, pp. 214–219, 2011.

[18] S. E. Jensen, K. Kaiser, L. Lacson, J. Schink, and D. Cella,
“Content validity of the nccn-fact ovarian symptom index-18
(nfosi-18),”Gynecologic Oncology, vol. 136, no. 2, pp. 317–322,
2015.

[19] E. Oneda, C. Abeni, L. Zanotti, E. Zaina, S. Bighe, and
A. Zaniboni, “Chemotherapy-induced neurotoxicity in the
treatment of gynecological cancers: state of art and an

innovative approach for prevention,” World Journal of
Clinical Oncology, vol. 12, no. 6, pp. 458–467, 2021.

[20] H. Q. Huang, M. F. Brady, D. Cella, and G. Fleming, “Val-
idation and reduction of fact/gog-ntx subscale for platinum/
paclitaxel-induced neurologic symptoms: a gynecologic on-
cology group study,” International Journal of Gynecological
Cancer, vol. 17, no. 2, pp. 387–393, 2007.

[21] E. A. Calhoun, E. E. Welshman, C. H. Chang et al., “Psy-
chometric evaluation of the functional assessment of cancer
therapy/gynecologic oncology group-neurotoxicity (fact/gog-
ntx) questionnaire for patients receiving systemic chemo-
therapy,” International Journal of Gynecological Cancer,
vol. 13, no. 6, pp. 741–748, 2003.

[22] M. Lee, Y. Lee, K. Kim et al., “Development and validation of
ovarian symptom index-18 and neurotoxicity-4 for Korean
patients with ovarian, fallopian tube, or primary peritoneal
cancer,” Cancer Res Treat, vol. 51, no. 1, pp. 112–118, 2019.

[23] M. M. Mukaka, “Statistics corner: a guide to appropriate use
of correlation coefcient in medical research,” Malawi
Medical Journal, vol. 24, no. 3, pp. 69–71, 2012.

[24] K. Webster, D. Cella, and K. Yost, “Te functional assessment
of chronic illness therapy (facit) measurement system:
properties, applications, and interpretation,” Health and
Quality of Life Outcomes, vol. 1, p. 79, 2003.

[25] S. L. Eremenco, D. Cella, and B. J. Arnold, “A comprehensive
method for the translation and cross-cultural validation of
health status questionnaires,” Evaluation and the Health
Professions, vol. 28, no. 2, pp. 212–232, 2005.

[26] S. E. R. Kurpius and M. E. Staford, Testing and Measurement:
A User-Friendly Guide, Sage, Tousand Oaks, CA, USA, 2006.

[27] R. Rabin and F. D. Charro, “EQ-SD: a measure of health status
from the EuroQol Group,” Annals of Medicine, vol. 33, no. 5,
pp. 337–343, 2001.

[28] M. Schwenkglenks and K. Matter-Walstra, “Is the eq-5d
suitable for use in oncology? An overview of the literature
and recent developments,” Expert Review of Pharmacoeco-
nomics and Outcomes Research, vol. 16, no. 2, pp. 207–219,
2016.
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