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Background: Variability in practice and ongoing debate on optimal invasive mediastinal 
staging of patients with resectable non-small cell lung cancer (NSCLC) are widely described 
in the literature. Patients’ preferences on this topic have, however, been underexposed so far.
Methods: An internet-based questionnaire was distributed among MEDIASTrial partici-
pants (NTR6528, randomization of patients to mediastinoscopy or not in the case of negative 
endosonography). Literature, expert opinion and patient interviews resulted in five attributes: 
the risk of a futile lung resection (oncologically futile in case of unforeseen N2 disease), the 
length of the staging period, resection of the primary tumor, complications of staging 
procedures and the mediastinoscopy scar. The relative importance (RI) of each attribute 
was assessed by using adaptive conjoint analysis and hierarchical Bayes estimation. 
A treatment trade-off was used to examine the acceptable proportion of avoided futile lung 
resections to cover the burden of confirmatory mediastinoscopy.
Results: Ninety-seven patients completed the questionnaire (57%). The length of the staging 
period was significantly the most important attribute (RI 26.24; 95% CI: 25.05–27.43), followed by 
the risk of a futile surgical lung resection (RI 23.44; 95% CI: 22.28–24.60) and resection of the 
primary tumor (RI 22.21; 95% CI: 21.09–23.33). Avoidance of 7% (IQR 1– >14%) futile lung 
resections would cover the burden of confirmatory mediastinoscopy, with a dichotomy among 
patients always (39%) or never (38%) willing to undergo confirmatory mediastinoscopy after N2 
and N3-negative endosonography.
Conclusion: Although a strong dichotomy among patients always or never willing to undergo 
confirmatory mediastinoscopy was found, the length of the staging period was the most 
important attribute in invasive mediastinal staging according to patients with resectable NSCLC.
Trial Registration: Not applicable.
Keywords: patients’ preferences, non-small cell lung cancer, mediastinal nodal staging, 
endosonography, mediastinoscopy, thoracic surgery

Introduction
Non-small cell lung cancer (NSCLC) is a common disease with 9623 new Dutch 
cases in 2020.1 Only 23% of patients are potential candidates for intended curative 
surgical treatment in the Netherlands, since the remaining 77% already have 
locoregional or distant metastases at the time of diagnosis.2 Potential surgical 
candidates with increased risk of locoregional metastases are recommended to 
undergo invasive mediastinal staging prior to surgical lung tumor resection.3 

Adequate staging of these patients is important, as patients with N2 or N3 disease 
(stage III NSCLC) generally undergo definite chemoradiation or multimodality 
therapy that consists of neo-adjuvant chemoradiotherapy and subsequent surgical 

Correspondence: Frank JC van den Broek  
Department of Surgery, Máxima MC, 
Veldhoven, P.O. BOX 7777, Veldhoven, 
5500 MB, the Netherlands  
Email lung.resurge@mmc.nl

Patient Preference and Adherence 2021:15 2185–2196                                                    2185
© 2021 Bousema et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Preference and Adherence                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 11 May 2021
Accepted: 6 July 2021
Published: 22 September 2021

mailto:lung.resurge@mmc.nl
http://www.dovepress.com/permissions.php
https://www.dovepress.com


lung tumor resection. Upfront surgery in these patients 
seems to be associated with worse overall survival.4

The additional value of confirmatory mediastinoscopy 
after N2 and N3-negative endosonography results is under 
debate. In a randomized trial published in 2010 only 9% 
N2 or N3 metastases were detected after negative 
endosonography.5 This results in a number-needed-to-test 
of eleven, while mediastinoscopy is associated with sig-
nificant risk of complications, hospital admission, general 
anesthesia and delay in definite lung cancer treatment.6–10 

A recent meta-analysis including studies until 2019 
revealed comparable unforeseen N2 rates after invasive 
mediastinal nodal staging by endosonography with or 
without mediastinoscopy, underlining the suggested lim-
ited additional diagnostic value of confirmatory 
mediastinoscopy.10

Despite extensive research on the value and accuracy 
of endosonography and cervical mediastinoscopy in 
NSCLC staging, patients’ preferences have, in this era of 
shared decision making, never been investigated before. 
Therefore, we aimed to determine patients’ preferences on 
invasive mediastinal staging addressing the burden of care, 
burden of complications and prognostic uncertainties of 
staging strategies with or without confirmatory 
mediastinoscopy.

Patients and Methods
Research Questions

1. What are the most important attributes of invasive 
mediastinal nodal staging according to patients with 
resectable NSCLC?

2. What do NSCLC patients consider a minimum pro-
portion of avoided futile surgical lung tumor resec-
tions (defined as demonstrating unforeseen N2 after 
surgery) to accept the burden of confirmatory med-
iastinoscopy after N2 and N3-negative 
endosonography?

Design
An internet-based questionnaire consisting of adaptive 
conjoint analysis (ACA) and treatment trade-off method 
(TTM) was developed using Sawtooth Software 
Lighthouse Studio version 9.8.0. Background information 
about mediastinal nodal staging by using endosonogra-
phy (conscious sedation, 1% complications) and cervical 
mediastinoscopy (general anesthesia, scar, 3% complica-
tions, laryngeal recurrent nerve palsy) as well as surgical 

lung tumor resection with mediastinal lymph node dis-
section (18% minor complications, 2% major complica-
tions, 2% mortality) was provided in the introduction of 
the questionnaire. After the introduction the ACA was 
used to determine the most important attributes of inva-
sive mediastinal staging. The considered minimum pro-
portion of avoided futile surgical lung tumor resections to 
accept the burden of confirmatory mediastinoscopy after 
N2 and N3-negative endosonography was determined by 
the TTM.

Study Population
All patients participating in the randomized MEDIASTrial 
(NTR6528) were potentially eligible for participation in this 
study. Depending on randomization, patients underwent 
surgical lung tumor resection and lobe-specific mediastinal 
lymph node dissection with or without prior cervical med-
iastinoscopy after negative endosonography.11 At least three 
months after lung surgery all patients received a written 
invitation to participate in this patients’ preferences study. 
In case the questionnaire was not completed within three 
weeks a written reminder was sent. Patients who already 
withdrew consent for the MEDIASTrial were not invited.

Collection of Attributes
We used literature to collect possible attributes associated 
with invasive mediastinal staging. The most reported out-
comes were listed and sent to 20 local investigators of the 
MEDIASTrial (10 pulmonologists and 10 lung surgeons) 
in order to get an “expert opinion” of the most important 
attributes. The experts selected all attributes they thought 
to be important on the list and were able to add important 
attributes, which resulted in a list of 13 attributes as dis-
played in Table 1. These attributes were integrated in 
semi-structured interviews with five patients from the 
Dutch lung cancer patients’ association (Longkanker 
NL). The interviews consisted of three parts: background 
information, open questions to identify additional attri-
butes and ranking of the attributes listed by the experts. 
Taking the feasibility of the final questionnaire into 
account, we aimed to select five attributes. Therefore, all 
patients were asked to rank the attributes, resulting in the 
following five most important attributes from the inter-
views: the risk of a futile surgical lung tumor resection 
(with its inherent morbidity and mortality), the risk of 
complications of staging procedures, the length of the 
staging period, a scar in the neck from the mediastino-
scopy and actual resection of the primary lung tumor. 
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These five attributes were included in the ACA to deter-
mine their relative importance. The lay-out and formula-
tions of the created questionnaire were pilot-tested by 
another five patients from the Dutch lung cancer patients’ 
association before it was distributed among included 
patients.

Adaptive Conjoint Analysis
After determining the ACA attributes, we adjusted realistic 
levels to them based on literature and clinical practice 
(Table 2). Before the start of the ACA, an explanation of 
the attributes was provided (Table 2), including an ACA 
example task. The first part of the ACA consisted of 
questions to indicate the relevance of the difference 
between the highest and lowest level within each attribute 
on a four-point scale: not important at all – a little bit 
important – important – very important. Based on the 
results of the attribute relevance questions, individualized 
trade-offs between two scenarios were constructed. The 
minimum number of trade-offs needed for accurate esti-
mations of probability utilities was 12, based on the fol-
lowing formula: 3 × (N – n – 1) – N, where N is the total 
number of levels and n is the number of attributes.12 

Patients were exposed to six considerations of scenarios 
with two attributes, and six considerations of scenarios 
with three attributes. Patients indicated which scenario 
they preferred and the strength of their preference (seven- 
point scale) by making trade-offs between preferred and 
adverse outcomes. Probabilities were described in fre-
quency formats to facilitate understanding (example 
ACA task in Figure 1).13 To prevent clinically irrelevant 
or impossible considerations, some restrictions were made 
(eg, scar in the neck if mediastinoscopy was omitted).

Treatment Trade-off Method
In the ASTER trial unforeseen N2 rates of 6.9% after 
endosonography and mediastinoscopy versus 14.3% after 
mediastinoscopy only were found.5 Despite this difference 
in unforeseen N2 disease, the five-year survival was 35% 
in both groups.14 Based on these results we suggested that 
up to 14% futile surgical lung tumor resections would not 
compromise long-term survival. The TTM contained sev-
eral choice sets between two scenarios: a scenario with 
mediastinoscopy (scenario A) and without mediastino-
scopy (scenario B) and its effect on the proportion of 
avoided futile surgical lung tumors resections. It was sta-
ted that survival was similar in both scenarios.

We started with a choice set in which scenario A included 
100 patients in whom confirmatory mediastinoscopy was per-
formed, resulting in 14 avoided futile surgical lung tumor 
resections at the cost of six patients with complications of 
mediastinoscopy (three patients with mild complications and 
three patients with severe life-threatening complications). 
Scenario B was a fixed scenario including 100 patients not 
undergoing mediastinoscopy and thus no patients suffering 
from complications of mediastinoscopy, resulting in zero 
avoided futile surgical lung tumor resections (corresponding 
with an unforeseen N2: 14%). When patients chose scenario 
A (with mediastinoscopy) the number of avoided futile surgi-
cal lung tumor resections in scenario A decreased in order to 
determine whether a decreased value of mediastinoscopy 
would still cover the burden of mediastinoscopy. When 
patients chose scenario B (without mediastinoscopy) in this 
first choice set, they were asked again with additional explana-
tion. If they maintained their preference for scenario B, the 
TTM ended for them; these patients were classified as “would 
never undergo mediastinoscopy”. In subsequent choice sets 
(for patients choosing scenario A in the first choice set) the 
number of avoided futile surgical lung tumor resections in 
scenario A (with mediastinoscopy) decreased or increased 
when patients respectively chose scenario A or B in order to 
determine whether the decreased or increased value of med-
iastinoscopy would cover the burden (example TTM task in 
Figure 2). In this way an acceptable proportion of avoided 
futile surgical lung tumor resections to cover the burden of 
confirmatory mediastinoscopy was established for all patients.

Data Analysis
Randomization allocation, age and gender of included 
patients were retrieved from the MEDIASTrial database. 
Hierarchical Bayes estimation was used to calculate the 

Table 1 Attributes Based on Literature and Expert Opinion

Clinical relevance of mediastinal staging (eg, treatment choice)

Cost-effectiveness of mediastinal staging
Effect of unforeseen N2 disease on survival

Maximum accuracy of mediastinal staging

Negative predictive value of endosonography
Negative predictive value of mediastinoscopy

Patients’ comfort during staging procedures

Risk of complications of futile surgical lung tumor resection
Risk of complications of staging procedures

Sensitivity of endosonography

Sensitivity of mediastinoscopy
The total length of the staging period

The total number of staging procedures
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relative importance (RI) of all attributes from the ACA, by 
using the maximum difference in the average overall uti-
lity levels within an attribute.15 The RI of an attribute 
represents its weight compared to the other attributes, 
since the sum of the RIs is always 100. The mean RIs of 
the attributes were compared to each other by using the 
paired T-test. Subgroup analysis to assess whether differ-
ent groups assigned different RIs to specific attributes was 
carried out using the independent T-test based on the 
accepted proportion of avoided futile lung tumor resec-
tions obtained from the TTM (below/equal or above the 
median), MEDIASTrial randomization allocation (ie, med-
iastinal staging with or without confirmatory mediastino-
scopy), age at time of diagnosis (below/equal or above the 
median) and on gender. All analyses were performed by 
using Sawtooth Software Lighthouse Studio 9.8.0 
(Sawtooth Software, Inc., Sequim, WA, USA) and the 
Statistical Package for Social Sciences, version 22.0 
(SPSS Inc., Chicago, IL, USA).

Results
Patients
A total of 97 patients completed the questionnaire and 
were included for analysis (response rate: 57%). The 

median age of included patients was 67 years (IQR 61– 
72), and 55% (53/97) were males. As a result of randomi-
zation in the MEDIASTrial, 52 patients underwent endo-
sonography only and 45 patients underwent 
endosonography and confirmatory mediastinoscopy prior 
to surgical lung tumor resection. Responders were younger 
than non-responders (67 years [IQR 61–72] vs 71 years 
[IQR 64–75], p=0.012). No differences were found among 
responders and non-responders in randomization outcome 
and gender.

Relative Importance of Attributes
The most important attribute of invasive mediastinal nodal 
staging of NSCLC was the length of the staging period (RI 
26.24; 95% CI: 25.05–27.43), followed by the risk of 
a futile surgical lung tumor resection (RI 23.44; 95% CI: 
22.28–24.60), actual resection of the primary lung tumor 
(RI 22.21; 95% CI: 21.09–23.33), complications of staging 
procedures (RI 20.65; 95% CI: 20.09–21.20) and the med-
iastinoscopy scar (RI 7.46; 95% CI: 6.87–8.05) (Table 3). 
The length of the staging period was more important than 
all other attributes (futile lung tumor resection p=0.009, 
other attributes p=0.000). The risk of a futile surgical lung 
tumor resection and actual resection of the primary lung 

Table 2 Adaptive Conjoint Analysis Attributes with Their Levels and Explanation to the Patients

Attribute Explanation to Patients Levels

Futile surgical lung 
tumor resection

Surgical lung tumor resection was futile in case unforeseen N2 disease is detected after 
surgery. Your survival will not be extended as result of the surgery, while surgical lung tumor 

resection is associated with 30% overall complications (18% mild complications, 10% severe 

complications, 2% mortality). The levels represent the proportion of futile surgical lung 
tumor resections.

3% 
6% 

9% 

12%

Complications of 
staging procedures

During the invasive mediastinal nodal staging procedures complications could occur. 
However, complications are rare, some could be severe.

0% 
4% 

6% 

8%

Length of staging 
period

The process of scheduling, performing and pathology investigation of confirmatory 
mediastinoscopy takes time. This process has to be completed before lung cancer treatment 

can start, and therefore this will be prolonged by performing confirmatory mediastinoscopy. 

On the other hand, confirmatory mediastinoscopy can prevent you from futile lung surgery.

1 week 
3 weeks 

5 weeks

Resection of the lung 

tumor

When confirmatory mediastinoscopy is omitted you will directly be referred for surgical lung 

tumor resection. When confirmatory mediastinoscopy is not omitted, the surgical lung 
tumor resection will only be performed if mediastinoscopy does not show mediastinal lymph 

node metastases. If mediastinal lymph node metastases are detected at mediastinoscopy, 

generally no surgical lung tumor resection will be performed.

Always 

Only if mediastinoscopy 
is N2–3-negative

Mediastinoscopy scar 

in the neck

Cervical mediastinoscopy is performed through an incision in the neck. A scar of 

approximately 3–4 centimeter just above the sternum will be created.

Yes 

No
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tumor were evenly important (p=0.199), while both were 
more important than complications of staging procedures 
(p=0.000 and p=0.044, respectively). The scar from the 
mediastinoscopy was the least important attribute 
(p=0.000 compared to all other attributes).

Mediastinoscopy Treatment Trade-off 
Method
The minimum acceptable proportion of avoided futile sur-
gical lung resections to accept the burden of confirmatory 
mediastinoscopy was 7% (IQR 1– >14%). A dichotomy in 
patients’ preferences was, however, found; 39% (38/97) of 
patients would always undergo mediastinoscopy, even if it 

avoids only 1% futile surgical lung tumor resections. On 
the other hand, 38% (37/97) of patients would never 
undergo mediastinoscopy, even if it avoids 14% futile 
surgical lung tumor resections (Figure 3). The TTM pre-
ferences (tending towards omitting or performing confir-
matory mediastinoscopy) were in concordance with the 
randomization allocation in 73% of patients who under-
went mediastinoscopy and 67% in whom mediastinoscopy 
was omitted (p=0.522).

Subgroup Analysis
Comparison of the ACA results of MEDIASTrial randomi-
zation allocation subgroups showed that patients in whom 

Figure 1 Example adaptive conjoint analysis trade-off containing three attributes.

Figure 2 Example treatment trade-off.
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confirmatory mediastinoscopy was omitted assigned the 
length of the staging period as single most important attri-
bute, with actual resection of the primary tumor as second 
attribute. Patients who underwent confirmatory mediastino-
scopy ranked the risk of a futile lung tumor resection, length 
of the staging period and actual resection of the primary 
tumor respectively as most important attributes, without 
significant differences among them (Table 4).

When comparing patients based on age at time of 
diagnosis (≤67 years vs >67 years), we found that the 
length of the staging period was ranked as the most 
important attribute in both groups. Older patients, how-
ever, found the risk of a futile surgical lung tumor resec-
tion as important as the length of the staging period. In the 
other attributes no differences among age subgroups were 
found (Table 4). Subgroup analysis based on gender 
showed no differences in RIs of all attributes.

When comparing patients based on the outcome of the 
TTM, we found that patients tending towards the use of 
confirmatory mediastinoscopy (TTM ≤7 avoided futile 
surgical lung resections) ranked the risk of a futile lung 
tumor resection, length of the staging period and actual 
resection of the primary tumor as most important attri-
butes, without significant differences among them. 
Patients tending towards omitting confirmatory mediasti-
noscopy (TTM >7 avoided futile surgical lung resections) 
ranked the length of the staging period as single most 
important attribute (Table 4).

Discussion
The present study indicated that NSCLC patients with an 
indication for invasive mediastinal staging determined the 
length of the staging period the most important attribute of 
invasive staging, while futile surgical lung resections (eg, 
unforeseen N2 after resection) and actual resection of the 
primary lung tumor were the second most important attri-
butes. On average, avoidance of 7% futile surgical lung 
tumor resections would cover the burden of confirmatory 
mediastinoscopy. However, a dichotomy among patients 
always or never willing to undergo confirmatory medias-
tinoscopy was found.

The European guidelines on invasive mediastinal nodal 
staging in selected patients are clear about the preference 
of endosonography over surgical staging as initial staging 
technique. However, in case of negative endosonography 
results (no pathologically proven N2 or N3 metastases) 
confirmatory mediastinoscopy is recommended in patients 
with cN1–3 and should be considered in patients with 
centrally located, FDG-non-avid or peripheral tumors 
>3 cm. This leaves room for doctor's preferences and/or 
shared decision making, resulting in an ongoing debate in 
scientific forums in literature and variation in daily 
practice.6–10 Significant variability in the use of invasive 
staging was already described in the United States, Canada 
and the Netherlands.16–18 Shared decision making is cur-
rently upcoming and would, in our opinion, perfectly fit in 
the abovementioned knowledge gap, awaiting further 
research on this topic. Our results suggest that lung cancer 
patients have explicit ideas about invasive mediastinal 
staging, and the period diagnosing and staging lung cancer 
is generally very emotional and precarious. Patient prefer-
ences on invasive mediastinal lung cancer staging have, 
however, never been investigated before. Several inter-
view-based studies on treatment preferences showed that 

Table 3 Adaptive Conjoint Analysis Results (n=97)

Attributes and 
Levels

Average 
Utility (SD)

Average Relative 
Importance (95% CI)

Length of the staging 

period

26.24 (25.05–27.43)

1 week 63.74 (13.71)
3 weeks 3.72 (5.84)

5 weeks −67.46 (16.35)

Futile surgical lung 

tumor resection

23.44 (22.28–24.60)

3% 58.32 (13.25)

6% 23.85 (8.68)

9% −23.28 (6.89)
12% −58.88 (15.68)

Resection of the lung 
tumor

22.21 (21.09–23.33)

Always 55.53 (13.84)

If mediastinoscopy   
N2–3-negative

−55.53 (13.84)

Complications of 
staging procedures

20.65 (20.09–21.20)

0% 50.78 (5.84)

4% 18.14 (4.04)
6% −16.46 (2.48)

8% −52.46 (8.07)

Mediastinoscopy scar 

in the neck

7.46 (6.87–8.05)

Yes −18.65 (7.30)
No 18.65 (7.30)

Abbreviations: SD, standard deviation; CI, confidence interval.
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lung cancer patients had clear ideas about efficacy and 
burden of lung cancer treatment.19–23 These findings 
were strengthened by the results of a study including 
stage I–II NSCLC patients showing that most of these 
patients found it important to be involved in treatment 
decision making.24 In this era of shared decision making, 
physicians should therefore consider to invite patients to 
participate in their staging process.

A key element of shared decision making is providing 
patients with sufficient information.25 Up to one-fifth of 
patients in the abovementioned stage I–II NSCLC study 
reported lack of knowledge about the treatment options.24 

Added to the assumption that cancer patients in general are 
at risk of overestimating their life expectancy and expecta-
tions about medical treatment, an important role is 
reserved for the information-providing doctor.26

When considering to omit confirmatory mediastino-
scopy after negative endosonography, it is important to 
inform patients about the potential oncological conse-
quences. Patients with extensive mediastinal lymph node 
metastases (stage III NSCLC), detected at mediastinal 
staging, are generally treated by definitive chemoradiother-
apy or a multimodality strategy of induction therapy fol-
lowed by surgery. The randomized PACIFIC trial showed 
that application of durvalumab after chemoradiotherapy in 
patients with locally advanced NSCLC (stage III) 
improved overall survival.27 However, in patients with 
limited N2 disease (single station or only microscopic 
metastases) long-term survival of patients treated by 
induction therapy followed by surgical lung tumor 

resection was better compared to patients who underwent 
primary surgical lung tumor resection and adjuvant ther-
apy in several studies.4,28–30 In contrast, patients with 
minimal N2 disease (metastases <2 mm and/or metastases 
in 1 lymph node station only) are thought not to have 
compromised survival by primary surgical treatment fol-
lowed by adjuvant chemoradiotherapy.

Most unforeseen N2 metastases turned out to be mini-
mal N2 in previous studies, thus prompting the question 
whether resection of unforeseen N2 should be defined as 
“futile” after all. Since best treatment of N2 disease is an 
ongoing debate among physicians, inclusion of this mini-
mal N2 issue in the informed consent conversation with 
patients may make it even more complicated for patients. 
Therefore we chose a more conservative approach in the 
present study to investigate the patients’ opinion about 
“futile” resection.

Against our expectations, the risk of complications by 
mediastinoscopy was not considered as important as the 
attributes “period of staging”, “futile lung resection” and 
“actual resection of the primary tumor”. Moreover, the 
accuracy of mediastinoscopy (as overall accuracy, sensi-
tivity or negative predictive value) was not considered by 
our patient panel at all to include this as an attribute in the 
adaptive conjoint analysis, although the risk of a futile 
lung resection may be an equivalent (according to patients) 
of diagnostic accuracy. Evaluation of mediastinoscopy in 
the Netherlands from 2012 to 2016 demonstrated that only 
half of the mediastinoscopies were performed according to 
the Dutch guideline (requiring biopsies of two ipsilateral 

Figure 3 Minimum proportion of avoided futile surgical lung tumor resections to accept the burden of confirmatory mediastinoscopy after N2 and N3-negative 
endosonography based on TTM (n=97).
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stations, one contralateral station and N7). This may have 
resulted in significantly more unforeseen N2 disease in the 
non-adherence group compared to patients who underwent 
complete mediastinoscopy.31 A meta-analysis including 
studies until September 2019 showed comparable unfore-
seen N2 rates after invasive mediastinal nodal staging by 
endosonography with or without mediastinoscopy.10 When 
evaluating complications as well as accuracy in our treat-
ment trade-off method, we found a clear dichotomy in our 
study results, with approximately 40% always choosing 
mediastinoscopy and 40% always choosing to omit med-
iastinoscopy. Whether the occurrence of complications or 
a futile resection has contributed to their choices remains 
unclear, but we cannot ignore the fact that 70% of patients 
answered the TTM conform their randomization allocation 
suggesting that cognitive dissonance reduction could have 
influenced patients’ choices. This psychologic phenom-
enon is based on the assumption that patients who have 
experienced a certain treatment or disease assign higher 
utilities to that treatment or disease.32

One of the shortcomings of the present study may be 
that the included patients have been a selected sample, as 
they were patients who already underwent invasive staging 
(endosonography with or without mediastinoscopy accord-
ing to randomization) and surgical lung tumor resection. In 

advance, we suggested that a certain knowledge and 
experience with lung cancer staging and treatment was 
required to properly judge which attributes were most 
important. For patients without this experience it would 
have been very hard to acknowledge the effects of the 
disease and its staging and surgical treatment. Moreover, 
the time between lung cancer diagnosis, invasive staging 
and surgery is, as result of the guideline recommendations, 
very short in the Netherlands. Since this period is gener-
ally very precarious for patients, we thought it would not 
be ethical to present this questionnaire to them in this 
period.

As cognitive dissonance reduction could have influ-
enced patients’ choices, it may therefore be valuable to 
assess patients in whom mediastinal nodal staging is not 
yet performed. Special attention to detailed background 
information and patients’ well-being should hereby be 
taken into account.

Also, the strong dichotomy in the TTM results might 
be (partly) a result of insufficient understanding of the 
considerations to be made or the method used to do so 
(TTM), despite a confirmatory question that was added to 
the questionnaire. Therefore, in future research it could be 
considered to use an interview setting instead of an inter-
net-based questionnaire. Availability of this study as an 

Table 4 Relative Importance and Rank of Attributes Subgroup Analyses

TTM Using Confirmatory Mediastinoscopy 

(n=50)

TTM Omitting Confirmatory Mediastinoscopy 

(n=47)

p value

Length of the staging period 2 25.01 (23.30–26.71) 1 27.56 (25.91–29.20) 0.033

Futile surgical lung tumor resection 1 25.19 (23.59–26.77) 3 21.59 (20.00–23.17) 0.002
Resection of the lung tumor 3 22.50 (20.81–24.20) 2 21.89 (20.40–23.40) 0.593

Complications of staging procedures 4 20.59 (19.80–21.38) 4 20.71 (19.91–21.51) 0.833

Mediastinoscopy scar 5 6.71 (6.09–7.34) 5 8.25 (7.25–9.24) 0.009

Randomization: with Mediastinoscopy (n=45) Randomization: Without Mediastinoscopy 

(n=52)

p value

Length of the staging period 2 24.17 (22.33–26.01) 1 28.03 (26.60–29.46) 0.001

Futile surgical lung tumor resection 1 25.93 (24.18–27.69) 3 21.28 (19.96–22.61) 0.000
Resection of the lung tumor 3 22.19 (20.39–23.99) 2 22.23 (20.79–23.67) 0.974

Complications of staging procedures 4 20.96 (20.14–21.78) 4 20.38 (19.62–21.14) 0.301

Mediastinoscopy scar 5 6.75 (5.95–7.41) 5 8.08 (7.23–8.91) 0.025

Age Below/Equal Median (≤67 Years) (n=49) Age Above Median (>67 Years) (n=48) p value

Length of the staging period 1 26.96 (25.38–28.55) 1 25.50 (23.68–27.33) 0.227

Futile surgical lung tumor resection 3 22.21 (20.69–23.73) 2 24.69 (22.96–26.44) 0.032

Resection of the lung tumor 2 22.94 (21.46–24.42) 3 21.47 (19.76–23.17) 0.192
Complications of staging procedures 4 20.10 (19.31–20.89) 4 21.21 (20.44–21.97) 0.047

Mediastinoscopy scar 5 7.79 (6.73–8.85) 5 7.12 (6.59–7.65) 0.265
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internet-based questionnaire only could also have induced 
the age difference among responders and non-responders. 
However, in subgroup analysis based on age, the length of 
the staging period remained the most important attribute. 
The increased RI of the risk of a futile lung resection in 
older patients could be explained by older patients prob-
ably being more prudent of futile major surgery based on 
an inferior general condition compared to younger 
patients. The actual length of the staging period of 
included patients was not available, and subanalysis for 
this attribute was therefore not possible.

This is the first study on patients’ preferences on inva-
sive nodal staging of NSCLC. The results of this study 
show that patients have preferences on this topic, taking 
into account the burden of care, burden of complications 
and prognostic uncertainties of different staging strategies 
and dependent treatments.

Conclusions
Although a strong dichotomy among patients always or 
never willing to undergo confirmatory mediastinoscopy 
was found, the length of the staging period was the most 
important attribute in invasive mediastinal staging accord-
ing to patients with resectable NSCLC. While we await 
further research on the optimal strategy for invasive med-
iastinal nodal staging, local staging logistics could already 
be optimized, and shared decision making could be con-
sidered to fulfil patient preferences.

Abbreviations
NSCLC, non-small cell lung cancer; RI, relative impor-
tance; EBUS, endobronchial ultrasonography; EUS, endo-
scopic ultrasonography; ACA, adaptive conjoint analysis; 
TTM, treatment trade-off method; IQR, interquartile 
range; CI, confidence interval.

List of Definitions
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aspiration: Investigation of mediastinal lymph nodes with 
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Futile surgical lung tumor resection: A surgical lung 
tumor resection was deemed oncologically futile in case 
unforeseen N2 (macro-metastases or multi-level) disease 
was detected after surgery, as overall survival of these 
patients is generally not extended as a result of the surgery.

Mediastinal staging: Invasive mediastinal nodal staging 
to determine the nodal status of lung cancer by using 
EBUS, EUS and/or mediastinoscopy.

Mediastinoscopy: Surgical procedure under general 
anesthesia to examine mediastinal lymph nodes, located 
paratracheal and subcarinal, with the possibility to take 
surgical biopsies.
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