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• Desired benefit to choose adjuvant chemotherapy was assessed in endometrial cancer.
• Desired benefit varied considerably among and between patients and clinicians.
• Patients desired higher survival benefit than clinicians to choose chemoradiotherapy.
• Survival benefit and long-term symptoms are most important in decision making.
• Patient preferences are strongly influenced by treatment history.
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Background. Decision making regarding adjuvant therapy for high-risk endometrial cancer is complex. The
aim of this study was to determine patients' and clinicians' minimally desired survival benefit to choose chemo-
radiotherapy over radiotherapy alone. Moreover, influencing factors and importance of positive and negative
treatment effects (i.e. attribute) were investigated.

Methods. Patients with high-risk endometrial cancer treatedwith adjuvant pelvic radiotherapy with or with-
out chemotherapy and multidisciplinary gynaecologic oncology clinicians completed a trade-off questionnaire
based on PORTEC-3 trial data.

Results. In total, 171 patients and 63 clinicians completed the questionnaire. Median minimally desired ben-
efit to make chemoradiotherapy worthwhile was significantly higher for patients versus clinicians (10% vs 5%,
p = 0.02). Both patients and clinicians rated survival benefit most important during decision making, followed
by long-term symptoms. Older patients (OR 0.92 [95%CI 0.87–0.97]; p = 0.003) with comorbidity (OR 0.34
[95% CI 0.12–0.89]; p=0.035) had lower preference for chemoradiotherapy, while patients with better numer-
acy skills (OR 1.2 [95%CI 1.05–1.36], p = 0.011) and chemoradiotherapy history (OR 25.0 [95%CI 8.8–91.7];
p < 0.001) had higher preference for chemoradiotherapy.
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Conclusions. There is a considerable difference inminimally desired survival benefit of chemoradiotherapy in
high-risk endometrial cancer among and between patients and clinicians. Overall, endometrial cancer patients
needed higher benefits than clinicians before preferring chemoradiotherapy.

© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
1. Introduction

Endometrial cancer is the most common gynaecological malignancy
in developed countries. Althoughmostwomenwith endometrial cancer
are diagnosed at early stage of disease, 15–20% are diagnosedwith high-
risk disease with increased incidence of recurrence and cancer-related
death. The PORTEC-3 trial investigated the treatment effect of combined
adjuvant pelvic radiotherapy and chemotherapy versus pelvic radio-
therapy alone for women with high-risk endometrial cancer. The up-
dated survival analysis showed a 5-year overall survival (OS) benefit
of 5% (81% vs 76%, HR 0.70, p= 0.034) and failure-free survival benefit
of 7% (76% vs 69%, HR0.70, p=0.016)with chemoradiotherapy as com-
pared to radiotherapy alone, with the greatest benefit of 10% or more
observed in womenwith serous cancers and those with stage III disease
[1]. Toxicity ismost frequent and severe during treatment, but the lower
grade toxicities, which may have long-term impact, should not be
neglected. Pelvic radiotherapy is associated with higher risks of long-
term gastro-intestinal and genitourinary symptoms, with impact on
physical and role functioning [2,3]. Adding chemotherapy leads to addi-
tional symptoms that may persist (e.g. persisting tingling or numbness
of hands or feet reported by 25% of the patients at 3 and 5 years after
treatment, and a small deterioration in physical and role functioning
during the first 3 years after treatment) [4]. Weighing these pros and
cons reflects the complexity of shared decision-making on adjuvant
treatment for patients with high-risk endometrial cancer.

The current analysis was initiated to investigate preferences of
women with high-risk endometrial cancer and multidisciplinary clini-
cians. The actual differences in survival and symptoms were presented,
in order to determine which benefit exceeded the risks sufficiently to
consider the addition of chemotherapy to radiotherapy worthwhile in
womenwith high-risk endometrial cancer. In addition, factors influenc-
ing the decision and the importance assigned to the major positive and
negative treatment outcomes were investigated.

2. Participants and methods

2.1. Study population and procedures

For the patient study, patients with high-risk endometrial cancer
were enrolled in 12 radiation oncology centres across the Netherlands.
Selection criteria were: surgery with curative intent with adjuvant pel-
vic radiotherapy with or without chemotherapy; treated after 2014;
alive without recurrent disease reported until last follow-up; no other
cancer; able to read Dutch. Because of the pragmatic nature of the
study and the fact that the indication of adjuvant pelvic radiotherapy
is limited to endometrial cancerwith high-risk featuresweused diagno-
sis and treatment codes for selecting patients from the hospital data-
bases. Patients were approached via their treating radiation oncologist
by letter. Patients were asked to fill out a self-administered web-based
questionnaire. On request, a paper version was available. An anonym-
ised approach without linked patient report data was used, therefore
no reminders could be sent.We pilot-tested the questionnaire in a sam-
ple with varied medical history across the Netherlands.

For the clinician study, we approached multidisciplinary gynaec-
ologic oncology clinicians (including radiation oncologists, gynaecologic
oncologists and medical oncologists) via the Dutch Gynaecologic
Oncology Group. Clinicians were approached via email with a link to
the web-based questionnaire. After two weeks clinicians received a
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reminder. Question validation was enabled in the web-based question-
naire to preventmissing values. TheMedical Ethics Committee of Leiden
University Medical Centre approved the study.
2.2. Measures

For the patient study, clinical factors (cancer treatment history
and any comorbidities influencing daily life) and sociodemographic
factors, health literacy [5] and numeracy [6], treatment preferences
and attribute importance ratings were assessed (Appendix A1 dis-
plays the health literacy and numeracy questions). For the clinician
study, sociodemographic factors, affiliation and main specialty,
treatment preferences and attribute importance ratings were
assessed.

Participants' minimally desired 5-year overall survival benefit
(MDSB) from chemoradiotherapy as compared to radiotherapy
alone was assessed using the treatment trade-off method [7]. Pa-
tients and clinicians were asked to imagine that they had recently
been diagnosed with high-risk endometrial cancer and that their
clinician offered them two treatment strategies. We made explicit
that the situation was hypothetical and did not refer to their indi-
vidual situation. Based on known data from the quality of life anal-
ysis of the PORTEC-3 trial, an overview with the most frequent
symptoms and deterioration in functioning was presented (avail-
able in Appendix A2). The importance assigned to every treatment
outcome (attribute) was rated using a 4-point Likert-type response
scale. Subsequently, participants were asked what treatment op-
tion they preferred at a 5% benefit of additional chemotherapy. If
they chose radiotherapy alone, the survival benefit with addition
of chemotherapy varied with 5% increments to a maximum benefit
of 25% over the baseline of 75% until they switched their prefer-
ence. When participants had chosen chemoradiotherapy at 5% or
10% survival benefit, they were asked for their MDSB (multiple
choice question ranging between 1 and 5% or 6 and and10%
respectively).
2.3. Statistical analysis

Empty returned questionnaires, those with information on char-
acteristics only, and those with inconsistent answers among the
trade-off questions were excluded for analysis as displayed in
Fig. 1. The analysis was primarily descriptive. Categorical variables
were compared using Fisher's exact test or chi-square test. Continu-
ous and ordinal variables were compared using Mann-Whitney U
test or Kruskal-Wallis test. The following groups were compared:
(A) patients versus clinicians, (B) patients previously treated with
adjuvant radiotherapy alone versus chemoradiotherapy, (C) the
three clinician specialties.

Univariable and multivariable logistic regression with likelihood-
based backward selection were performed to identify predictors for
chemoradiotherapy preference at a 5% survival benefit.

A two-sided p-value ≤0.05was considered statistically significant for
the treatment trade-off and logistic regression. For comparison of attri-
bute importance ratings, a two-sided p-value ≤0.01 was considered sta-
tistically significant and ≤0.05 was considered a trend to guard against
false-positive results due to multiple testing. Statistical analyses were
done with R version 3.6.1.
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Fig. 1. Flowchart.

Table 1
Participant characteristics.

Patients n = 171

Age, years (median [IQR]) 67 [60–72]
Marital status (%)
Married/Living together 100 (58.5)
Partner, living alone 6 (3.5)
No partner/widow 65 (38.0)

Having children = Yes (%) 121 (70.8)
Educational level (%)
Low 69 (40.4)
Intermediate 49 (28.7)
High 50 (29.2)
Other 3 (1.8)

Main daily activity (%)
Paid/unpaid job 54 (31.6)
Leisure and IADLS 117 (68.4)

Comorbidity = Yes (%) 123 (71.9)
Received radiotherapy (%)
EBRT 95 (55.6)
EBRT+VBT 69 (40.4)
VBT 5 (2.9)

Unknown 2 (1.2)
Chemotherapy = Yes (%) 42 (24.6)
Time since diagnosis in, years (median [IQR]) 3 [2–5]

Clinicians n = 63

Age, years (median [IQR]) 50 [43–56]
Sex (%)
Male 16 (25.4)
Female 47 (74.6)

Specialty (%)
Radiation oncology 21 (33.3)
Gynaecologic oncology 34 (54.0)
Medical oncology 8 (12.7)

Current institution (%)
General 28 (44.4)
Academic 25 (39.7)
Categorical 10 (15.9)

Number of EC patients per month (median [IQR]) 4 [2–5]

Education level: low=elementary school, completed lower general secondary education/
vocational training; intermediate: higher secondary educational/vocational training;
high = higher professional education, university, doctor.
EBRT = External beam radiotherapy; EC = Endometrial cancer; IADLS: Instrumental Ac-
tivities of Daily Living; VBT = vaginal brachytherapy.
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3. Results

In total, 453 eligible patientswere approached. Of these patients, 205
(45%) started the questionnaire, of which 171 (83%) were evaluable
(131 online (77%) and 40 paper (23%); Fig. 1). Among the 106 clinicians
approached,63(59%;21/39radiationoncologists,34/54gynaecologicon-
cologists, and 8/13medical oncologists) completed the online question-
naire. Table 1 shows the baseline characteristics for both patients and
clinicians. Median Subjective Numeracy Scale scorewas 14 [IQR 11–16]
onascale from3to18with largerscores indicatingahighersubjectiverat-
ingofnumeracy.Median literacyscorewas6 [IQR5–7]onascale from0to
12with higher scores reflecting greater problemswith reading.

3.1. Treatment preference and minimally desired survival benefit

At a 5% survival benefit, 69 (40%) of the patients and 41 (65%) of the
clinicians preferred chemoradiotherapy over radiotherapy alone (p =
0.001). In Table 2 the MDSB ratings are listed. Fig. 2 shows the cumula-
tive proportion of participants preferring chemoradiotherapy according
to MDSB. Overall, the median MDSB for preferring chemoradiotherapy
was significantly higher for patients than for clinicians (10% vs 5%,
p=0.024). Patients who had received chemoradiotherapy had a signif-
icantly lower MDSB than patients who had received radiotherapy alone
(2% vs 10%, p< 0.001). There was no significant difference between the
clinician specialties (p = 0.46).

3.2. Attribute importance

Fig. 3 shows the distribution of importance assigned to each attri-
bute by patients and clinicians. Survival benefit was judged as the
most important attribute, followed by the long-term symptoms (i.e.
‘25% with persistent tingling/numbness’, and ‘small decline in physical
functioning’), both by patients and clinicians. There was a trend for pa-
tients judging moderate deterioration in physical functioning during
treatment more important (p=0.025) and persistent tingling/numb-
ness less important (p=0.027) than clinicians. The treatment duration
was judged as least important, especially by clinicians (judged as not
important by 30% of patients vs 43% of clinicians, p<0.001). Patients
considered diarrhoea (‘36% during treatment for both treatment
729



Table 2
Minimally desired survival benefit (MDSB) from chemoradiotherapy.

Percentile

MDSB 25th 75th 5th 95th NA p

0.024*
Patients (n = 171) 10 4 20 1 infin. 7 <0.001†
Received Pelvic Radiotherapy
(n = 129)

15 5 25 1 infin. 7

Received Chemoradiotherapy
(n = 42)

2 1 5 0 15

Clinicians (n = 63) 5 3 10 2 25 1 0.46†
Radiation oncologists
(n = 21)

5 4 10 2 25 1

Gynaecologic oncologists
(n = 34)

5 3 10 2 20

Medical oncologists (n = 8) 4 3 5 3 10

p values less than or equal to 0.05 were deemed significant. *Between group comparison:
patients versus clinicians; †Within group comparison.
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groups'; p=0.001) and social functioning during treatment (‘moderate
deterioration’; p = 0.003) more important in their decision than
clinicians.

Patients who had received chemoradiotherapy judged treatment
duration less important than those who had received radiotherapy
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Fig. 2. Cumulative proportion of participants preferring chemoradiotherapy
over radiotherapy alone according to minimally desired survival benefit by patients
versus clinicians (A) and their subgroups (B). Baseline 5-year survival rate with
radiotherapy alone is 75%. The maximum survival benefit is 25% corresponding to a 5-
year survival rate of 100%. Numbers do not add up to 1.00 because of those declining
chemoradiotherapy irrespective of any survival benefit. CTRT = Chemoradiotherapy.
RT = Radiotherapy.
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alone (judged as not important by 55% [CTRT] vs 22% [RT], p < 0.001),
as well as hair loss during treatment (36% vs 16%, p = 0.003). In addi-
tion, therewas a trend for several other negative attributes to be judged
less important by patients who had received chemoradiotherapy (Ap-
pendix Fig. B1). There were no statistically significant differences in at-
tribute importance between the three clinician specialties. However,
there was a trend for different ratings of short-term fatigue and quality
of life, and short- and long-term functioning importance, with radiation
oncologists rating these attributes of higher importance than other spe-
cialists (p < 0.05; Appendix Fig. B2).

3.3. Factors influencing treatment preference

Multivariable logistic regression showed that patients with an older
age (OR 0.92 [95% CI 0.87–0.97]; p = 0.003) and comorbidity (OR 0.34
[95% CI 0.12–0.89]; p = 0.035) were less likely to prefer chemoradio-
therapy, while those with a higher subjective numeracy score (OR 1.2
[95% CI 1.05–1.36], p = 0.011) and a chemoradiotherapy history (OR
25.0 [95% CI 8.8–91.7]; p < 0.001) were more likely to prefer chemora-
diotherapy over radiotherapy alone (Table 3). For clinicians, none of
baseline variables entered in the multivariable logistic regression
model were statistically significant predictors (data not shown).

4. Discussion

This patient preference study for high-risk endometrial cancer
showed that patients desired higher survival benefits than clinicians be-
fore preferring adjuvant chemoradiotherapy over radiotherapy alone.
The minimally desired survival benefit varied considerably among
both patients and clinicians. Patients' preferences were strongly influ-
enced by treatment history. In addition, younger age, having no comor-
bidities and higher subjective rating of numeracywere predictors of the
preference for chemoradiotherapy. Survival benefit was judged to be
the most important attribute in decision making by both patients and
clinicians, followed by the risk of developing long-term symptoms (i.e.
neuropathy and impaired physical functioning).

Patients had amedianMDSB of 10% over the baseline 5-year survival
rate of 75% with radiotherapy alone, while clinicians had a median
MDSB of 5% to make adjuvant chemoradiotherapy worthwhile. It was
unexpected that we found different results compared to those of the
previous patient preference study related to the PORTEC-3 trial. The
ANZGOG sub-study among 83 high-risk endometrial cancer patients re-
cruited to the PORTEC-3 trial found that patients, compared to clini-
cians, desired lower benefits to make chemoradiotherapy worthwhile
(4% vs 10% over a 5-year survival rate of 65%) [8]. Having encountered
the symptoms and adverse events of patients, but particularly knowing
the results of the PORTEC-3 trial (5% benefit) may have made the clini-
cians in our study less reluctant in accepting chemotherapy for a small
benefit. The relatively low survival benefit desired among patients in
the ANZGOG sub-study may be explained by the selection of patients
who had decided to take part in the PORTEC-3 trial and thus were likely
to accept chemotherapy for an uncertain benefit. Meanwhile, patient
preferences in our study were influenced by treatment history, and
most patients (75%) did not receive chemotherapy.

The variability of MDSB was high, although the range among clini-
cians was slightly narrower than among patients. This high variability
in preferences has been reported by others as well [8–10]. Younger
age, having no comorbidity and better numeracy skills were predictive
for preferring chemoradiotherapy in our study, while most studies re-
port a lack of predictors. Nevertheless, individual treatment preferences
remain hard to predict from baseline characteristics, and aremost likely
influenced by a complex of experiences, values and attitudes. Treatment
preferences are clearly influenced by actual treatment received. Many
studies have reported that patientswho are about to undergo treatment
or have experienced a treatment generally adapt to their decision by
having stronger preference for that treatment [9,11,12]. This is a
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known psychologic process tomake preferences agree with the preced-
ing decision called cognitive dissonance reduction or cognitive justifica-
tion. In the shared decisionmaking process, it may be helpful to explore
the patient's prior experience with the treatments considered, e.g. in
close family members, and discuss the potential bias this may have
caused.

We did not find a significant difference in MDSB between clinicians
from different specialties. Previous research reported that clinicians
generally need less benefit from the treatment of their own specialty
[9,13,14]. The fact that thiswas not found in our studymay be explained
by the small number of medical oncologist, multidisciplinary treatment
approach in current practice and knowledge of the PORTEC-3 trial
results.

The most important attribute in decision making, for both patients
and clinicians, was survival benefit. This has been reported in several
cancer preference studies [15,16]. However, thorough evaluation of
multiple attributes, especially with distinction of short-term and long-
term impairments, is novel. Some studies emphasised the importance
of quality of life in general, but without detailed attributes [16,17]. We
found that the risk of developing long-term symptoms (i.e. neuropathy
and impaired physical functioning) is of high importance to patients.
While treatment duration was considered the least important attribute,
all short-term symptoms and impairments were of intermediate
importance.

There were clear strengths to our study. First, many patients across
our entire country participated to represent the Dutch high-risk
Table 3
Predictors of preference for chemoradiotherapy at a 5% survival benefit among patients.

Univariable logistic regression

OR Lower 95% CI Upper 95% CI

Age 0.92 0.88 0.96
Comorbidity (Yes vs No) 0.35 0.15 0.73
Received CTRT (Yes vs No) 26.3 9.59 93.1
Subjective Numeracy Scale 1.13 1.03 1.24

p values less than or equal to 0.05 were deemed significant. CTRT = Chemoradiotherapy. IADL
erence in the decision between chemoradiotherapy and radiotherapy alone after seeing the tr

731
endometrial cancer population. This, together with the relative large
sample size allowed subgroup analysis and multivariable logistic re-
gression. Second, the presented information on survival and long-term
symptoms were based on the actual data of the randomised PORTEC-3
trial, ensuring a reliable representation of clinical practice. In addition,
the novelty of our study was enhanced by allowing a thorough analysis
of attribute importance. Third, the web-based questionnaire design
prevented interviewer introduced bias, facilitated response, allowed
direct comparison between patients and clinicians, and provided
complete data.

The main limitation of our study was the inability to include pa-
tients at the moment they were actually facing the treatment deci-
sion. Our results were clearly influenced by the preceding
treatment. Selecting only disease-free patients may have reinforced
this influence. Generally, patients without recurrence are more satis-
fied with care than patients with recurrence [18]. In addition, we did
not have details on the patient's persistent symptoms, which may be
influencing preference as well. Lastly, response bias may have oc-
curred. Due to the non-random sample and the lack of information
on patients who did not complete the questionnaire, we are unable
to correct for this potential bias.

Clinical implications of this study are knowledge of the variability of
preferences among endometrial cancer patients facing the treatment
decision for adjuvant chemoradiotherapy, and of the differences be-
tween clinicians and patients. Therefore, detailed discussion about the
benefits and harms are necessary to ensure their decisions are well
Multivariable logistic regression

p OR Lower 95% CI Upper 95% CI p

<0.001 0.92 0.87 0.97 0.003
0.007 0.34 0.12 0.89 0.035
<0.001 27.5 9.22 106 <0.001
0.015 1.18 1.05 1.36 0.011

S = Instrumental Activities of Daily Living. OR= Odds ratio for chemoradiotherapy pref-
ade-off overview with a 5% survival benefit. 95% CI = 95% Confidence interval.
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informed and aligned with their personal values, attitudes and priori-
ties, and not unduly influenced by clinician preferences. Clinicians
tend to underestimate patients preference for less toxic treatments
[19,20]. As reinforced by this study, it is important to realise that pa-
tients might not be as willing to undergo chemotherapy as clinicians
themselves. In addition, it would be important to realise that patients
highly value clinicians' recommendations and that recommendations
may lead people to make decisions that ultimately go against what
they would otherwise prefer [21]. With the actual 5% overall survival
difference in the PORTEC-3 trial [1], only 40% of the patients and 63%
of clinicians would prefer adjuvant chemoradiotherapy over radiother-
apy alone. Based on a survival benefit of 10% or more, adjuvant chemo-
radiotherapy is only advised for women with stage 3 disease and those
with serous or p53 abnormal endometrial cancer [1,22]. Our study
showed that with this benefit, 57% of the patients and 84% of the clini-
cians would prefer adjuvant chemoradiotherapy.

Our results on attribute importance can guide patient informa-
tion. It is important to point out the possibility of long-term symp-
toms. Patients should be informed about the expected toxicity due
to standard adjuvant pelvic radiotherapy before making a decision,
even if the risk is equal when adding adjuvant chemotherapy (e.g.
36% risk of diarrhoea). Although individually not significant, patients
rated most negative attributes more important than clinicians.
Meanwhile, clinicians seem to rate long-term tingling/numbness
higher than patients. Clinicians may imagine the accompanied bur-
den they have seen in practice resulting in higher attribute values,
while the terms ‘tingling’, ‘numbness’ or ‘neuropathy’ might be ab-
stract for patients without knowledge or experience. Therefore, it
is important that clinicians ask about hobbies and other social activ-
ities that might be impacted and give practical examples to make it
more imaginable.

In conclusion, our results showed considerable differences in mini-
mally desired survival benefit to make adjuvant chemoradiotherapy in
high-risk endometrial cancerworthwhile, both among and between pa-
tients and clinicians. Overall, endometrial cancer patients desired higher
survival benefits than clinicians before preferring chemoradiotherapy.
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