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Abstract: Radical and palliative treatments for non-small cell lung cancer (NSCLC) have faced a significant
evolution during last decades, which in turn has modified their effects on the patient quality of life (QoL).
QoL data collection is becoming methodologically rigorous, with published recommendations and societal
statements. In lung cancer surgery, there is no standardization in collecting and analyzing this outcome
yet. However, to face the evolution in lung cancer therapies, few initiatives like the European Organization
for the Research and Treatment of Cancer (EORTC) lung cancer module update project or the Patient-
Reported Outcomes Measurement Information System (PROMIS), have now the potential to help thoracic
surgeons to collect QoL data with validated dynamic instruments to make this outcome comparable to
the clinical ones. This review aims to give an overview of the available and most commonly used QoL

questionnaires in lung cancer surgery in order to facilitate future research and practical implementation.
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Introduction

Advances in the diagnosis and treatments of non-small cell
lung cancer have raised new important issues about patients’
perspectives in the decision-making process.

For early-stage lung cancer for example, the introduction
of stereotactic body radiotherapy (SABR) as the standard
treatment for medically inoperable early-stage non-small
cell lung cancer has introduced new challenge to patients
considerate at high risk for surgery. Recent data suggest that
in operable patients, SABR produces outcomes comparable
to those of surgical resection (1). Understanding the
evolution of quality of life (QoL) after surgical treatment
for lung cancer by the surgeon may help the patient to
participate proactively in the difficult decision-making
process. In thoracic surgery in general, the use of QoL
assessment has been certainly improved in the recent years (2),
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but its use in clinical practice remains underestimated.
A recently published survey among European thoracic
surgeons, showed a lack of standardized patient-reported
outcomes (PROs) collection among this community
with 88% of all surgeons currently not integrating
these outcomes into their clinical practices (3). Marked
discordance was also evident when asked about the type of
instrument used to assess QoL. Among those collecting
QoL information, a higher percentage of respondents
(50%) used the generic QoL questionnaire, while 48.5% of
respondents introduced the administration of the cancer or
lung cancer-specific tool.

Giving the lack of standardized practice in our
specialty when collecting QoL and PROs information,
this review aims to give an overview of the available and
most commonly used QoL questionnaires in lung cancer
surgery in order to facilitate future research and practical
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applicability.

What and how to measure: QoL and PROs

The World Health Organization (4) defined in 1995 QoL
as “individuals’ perceptions of their position in life in the context
of their culture and value systems in which they live and in
relation to their goals, expectations, standards and concerns”.

Over the last decades however, the research area
of QoL assessment has become more standardized
and methodologically rigorous, with published
recommendations and Societal statements. The most
recent one from the 5th EORTC Quality of Life in Cancer
Clinical Trials Conference updated definitions have been
agreed by experts in oncological field including researchers,
regulators, industry representatives, patients and patient
advocates (5).

PROs is an umbrella term that embraces any outcome
that is directly reported by the patient (in most cases
via a standardized questionnaire). Health-related QoL
is a multidimensional concept referring to the patient’s
subjective perception of the effect of their disease and
treatment on physical, psychological and social aspects of
daily life. PROs are becoming implemented in most of the
clinical and surgical trials. It is increasingly recognized that
the collection, interpretation and reporting of PROs in
cancer clinical trials poses particular challenges (6).

For this reason, the Setting International Standards in
Analyzing Patient-Reported Outcomes and Quality of Life
Endpoints Data for Cancer Clinical Trials (SISAQOL)
Consortium has been recently created to address this issue
and to develop standards, guidelines, and recommendations
for the analysis of PROs data in cancer trials (7-9).

The instruments currently used in lung cancer surgery
are those which have been developed mostly to assess QoL
in the oncological setting: these tools were focusing mainly
on symptoms and functioning and their timeframes were
linked to the weekly chemotherapy side-effect reports. No
lung cancer surgery specific validated questionnaire has
been developed and validated so far, diminishing the ability
to draw definitive conclusions in our setting.

Lung cancer surgery setting

The ideal QoL questionnaire should be developed
and validated according to strict guidelines verifying
its reliability, validity, responsiveness to change and
interpretability (10).
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Authors have indicated that the selection of the QoL
questionnaire should be performed among already validated
tools (11). Questionnaire’s characteristics to be considered
are mostly related to the aim of the study, study population,
measurement properties, study design issues, scoring and
data analysis. Only a direct comparison within the same
study/population may provide better justification for
the selection of instrument. However, our group already
demonstrated the issue of patient’s burden in completing
long questionnaires with similar questions (12) as attempted
in other oncology specialties (13,14). Recall bias cannot
be completely ruled out and appear inherent to studies
comparing two similar questionnaires.

Unfortunately, in our speciality the best timing to
evaluate QoL has not been identified in previous published
papers. The preoperative values seem to have a crucial role
in this type of research. A reasonably long-term follow-
up (more than 1 year) after surgical intervention may be
desirable, since the patient may be biased during the first
months in his judgment by factors such as the postoperative
hospital stay, especially if complications occurred or
the possibility of being treated with additional systemic
therapies. Indeed, a shorter follow-up in QoL assessment
may increase the response rate reducing the drops-out in
questionnaires returns over-time.

Quite generally, we can distinguish between two types
of questionnaires: generic and cancer specific. We also
introduce recent projects which have the potential to change
the QoL collection in lung cancer trials: the EORTC lung
cancer module update, the EORTC Item Bank and the
PROMIS.

Generic questionnaires

SF-36

The Medical Outcomes Study (MOS) Short Form 36-
item Health Survey (SF-36) has been developed in USA in
1997 for application in a wide range of medical conditions
and to provide also valid normative data from the general
population in different countries (15). One of its main
features is that it can be adopted to compare health status
between populations and between diseases. The 36 items
contribute to assess health across eight domains: bodily
pain (BP), general health perceptions (GH), mental health
(MH), physical functioning (PF), role limitations due to
emotional health problems (RE), role limitations due to
physical health problems (RP), social functioning (SF), and
vitality (VT). Scores standardized to norms and weighted
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averages are used to create summary physical component
summary (PCS) and mental component summary (MCS)
scores on a standard scale. All scales contribute in different
proportions to the scoring of both PCS and MCS measures.
In the SF36v2, all health dimension scores are standardized
to norms by using a linear transformation of data originally
scored on a 0-100 scale. Norm-based scores have a mean of
50 and a standard deviation of 10. Any score <50 indicates a
QoL below the general population mean. This feature helps
the researchers to make a direct comparison of measures but
most importantly to evaluate the long-term effectiveness of
the treatment when the baseline assessment is not available.
Several studies in thoracic surgery have used the SF-36v2
especially for its characteristic to allow a direct comparison
with general populations (16-20).

Health-economic evaluation questionnaire

Euroqol-5 Dimension (EQ-5D) questionnaire

The EQ-5D is a generic measure widely used in health-
economic evaluation (21). It has been developed by the
EuroQol Group to describe and value health across a
wide range of diseases (22,23). It describes five single item
dimensions: mobility, self-care, usual function status, pain
and/or discomfort, and anxiety and/or depression. It is
structured in only five questions and a visual analogue scale
(VAS) evaluating the overall health status. This survey
has been developed for self-completion by respondents
and available in both paper and digital versions, but proxy
versions are also available for populations in which self-
completion is not possible. It is a very short questionnaire
which takes, according to developers, only 5 minutes to be
completed. The original questionnaire, asked respondents
to choose between three options/levels; level 1, representing
no problems; level 2, reflecting small or moderate problems;
and level 3, indicating extreme problems (or “unable to”).
A more recent version expanded the response choices from
three to five levels (EQ-5D-5L) to face the frequently
reported EQ-5D’s ceiling effect (24).

The EQ-5D results can be presented as description of
the single five dimensions or results of the EQ VAS as a
measure of overall self-rated health status. Furthermore, it
generates a single summary index value for health status.
The EQ-5D summary index (index value) is derived by
applying a formula that essentially attaches weights to
each of the levels in each dimension, that can be compared
according to the preferences of the general population of a
country.
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Only recently, and mostly for cost-utility analysis, this
questionnaire has been used in surgical lung cancer patients
(25,26).

Cancer and lung cancer specific questionnaires

European Organization for Research and Treatment

of Cancer Quality of Life Questionnaire-Core Module
(EORTC QLQ-C30)

The EORTC QLQ-C30 is a 30-item cancer-specific
instrument (27). Multi-trait scaling was used to determine
five functional domain scales (physical, role, emotional,
social and cognitive); additionally, one scale captures global
QoL. Furthermore, the instrument also contains nine
symptom scales capturing fatigue, nausea and vomiting,
pain, dyspnoea, insomnia, appetite loss, constipation,
diarrhoea and financial difficulties. The two scales for
global health employ 7-point Likert scales; the other 28
items use 4-point Likert scales ranging from “not at all” to
“very much”. Each domain scale is transformed to a scale
of 0-100. For the functional and global scales higher scores
indicate a better level of functioning; for the symptom
scales, higher scores represent more severe symptoms. This
instrument has been extensively tested for reliability and
validity (28,29). This questionnaire has been extensively
used in our speciality (30-34). More recently a Summary
Score (SumSc) has been developed from this questionnaire
and validated in lung cancer surgical patient (35,36). The
SumSc can avoid problems with potential type I errors that
arise because of multiple testing when making comparisons
based on the 15 outcomes generated by this whole survey.
In addition, the use of the QLQ-C30 SumSc can reduce
sample size requirements in clinical trials were QoL is a
primary endpoint.

European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC QLQ-
LC13)

The EORTC QLQ-C30 core questionnaire (30 items) can be
supplemented by the lung cancer module QLQ-LC13 (37).
The QLQ-LC13 module evaluates with 13 questions,
typical symptoms of lung cancer such as cough, hemoptysis,
shortness of breath, sore mouth or tongue, dysphagia,
tingling hands or feet, hair loss and pain. The response
scale and scoring system are the same as for the EORTC
QLQ-C30, and the administration’s type and completion
time-frame are similar (1-week). The use of disease-
specific questionnaires is not recommended without the
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administration of the QLQ-C30, since the content validity
is based upon this combination. The completion of both
questionnaires however, is estimated to take 11-12 minutes.
The main scales are focusing on disease-related symptoms
and treatment-toxicity. It has been validated in 1994 and
validated in a group of 883 lung cancer patients. It showed
good psychometric properties: the dyspnea score, for
example, showed a Cronbach’s alpha coefficient greater
than 0.80 in many analysis (37). The module has been
translated into more than 60 languages. A project updating
this module to reflect aspects relevant in the newly available
diagnostic and therapeutic options is underway and will be
described in a separate section.

Functional Assessment of Cancer Therapy-General
Version (FACT-G) and Lung Cancer version (FACT-L)
The FACT-G is a 27-item cancer-specific instrument
divided in four domains: physical, social, emotional, and
functional wellbeing, and a total score (38). All the items are
rated on a 5-point Likert scale, and are not in the format
of questions, but statements. The FACT-G was developed
to measure QoL in cancer patients receiving therapy. The
FACT family of instruments follows a core plus module
design. The FACT-L is a 10-item lung cancer-specific
module that supplements the FACT-G resulting a 37-item
questionnaire, and includes 5 sub-scales self-assessment tool
developed to measure lung cancer patients’” QOL in the
last 7 days, with each sub scale using a 0 to 4 Likert scale.
FACT-G is scored by summing the individual scale scores,
with higher scores indicating better QoL. There is also the
option to calculate a Trial Outcome Index (T'OI) which
is the sum of the physical well-being (PWB), functional
well-being (FWB), and any site-specific subscale (39).
The FACT-L tool includes four generic cancer-specific
domains and one lung cancer-specific subscale, and it
has been reported to take 10 minutes to complete. These
questionnaires are designed for patient self-administration,
but can also be administered by interview format. The
general subscales define PWB, social/family well-being,
emotional well-being, and FWB. The fifth sub-scale
describes the patient’s pulmonary functionality including
shortness of breath, loss of weight, and chest tightness
(40,41). Two points on the lung cancer subscale are
considered clinically significant. A comparison with the
EORTC QLQ-C30 has been recently published suggesting
to use the decision tree presented (42). In lung cancer
surgical patients, it has been less used compare to the
extensive use in oncological setting (43-45).
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Lung Cancer Symptom Scale (LCSS)

The LCSS (46) is a disease-specific measure of Qol,
particularly used in clinical trials and contains both a patient
and an observer section. The original LCSS was developed
in 1985 at Memorial Sloan-Kettering Cancer Center. The
patient form is a 9-item questionnaire which evaluates seven
symptoms (appetite, fatigue, cough, shortness of breath,
blood sputum, pain and general symptom burden), and two
summary items that address functional activity and global
QoL associated with lung cancer. This questionnaire,
compare to the previous ones, doesn’t address toxicity of
treatment and only minimally refers to psychological issues.
The LCSS observer’s section assesses the same six symptoms
excluding the general symptom burden. Conversely to the
tools described before, it is referring to the past day and
each item is scored on a 100-mm VAS (where 0= worst, 100=
best), where the score is the length of the line marked by the
patient. It has also been validated with a Numerical Rating
Scale (NRS), with an 11-pt response category format (47).
It takes 4-8 minutes the first time to understand the VAS,
but less for the following administration. The observer part
takes 2 minutes to complete. As shorter and very sensitive
to change, it is one of the most validated measure in
oncological setting (48).

The future of QOL tools
The EORTC QLQ-LC29 Project

The recent advantages in the lung cancer treatment and the
introduction of new radiotherapy techniques as targeted
anti-cancer agents, made clear that the LC13 should be
supplemented with new items to assess the effects and
side-effects of the new various therapeutic options that are
currently available to lung cancer patients (49,50). This
project has also been endorsed by the European Society of
Thoracic Surgeons highlighting the importance of having
surgery-specific questions in a QoL questionnaire. The
preparatory phases resulted in a provisional 48-item module.
The aim of the international, cross-cultural, multicenter
phase III study was to test this provisional module
regarding relevance, acceptability, comprehensibility, and
completeness. An important result of the phase III study was
that 12 out of the 13 original LC13 items could be retained
in the updated version. Phase I generated relevant QoL
issues using a mix of sources including the involvement of
108 lung cancer patients. Phase II transformed issues into
questionnaire items. In an international multicenter study
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(phase III), patients completed both the EORTC QLQ-C30
and the 48-item provisional lung cancer module generated
in phases I and II. The phase III study enrolled 200 patients
with histologically confirmed lung cancer from 12 centers
and generate a new LC29 questionnaire which for the first
time contains a 5-item subscale specifically designed to
address issues of patients who had surgery for lung cancer
(e.g., pain, restriction in performance). An international,
cross-cultural, multicenter phase IV study has concluded
the recruitment and results are being published to fully
validate the psychometric properties of the LC29 (51).
Table 1 provides a summary of the methods and the most
important results of the development process of the QLQ-
LC29. Table 2 depicts the items to assess symptoms related
to thoracic surgery. This is the first validated scale to assess
and is addresses patients who underwent thoracic surgery.
Thus, the surgical subscale is optional and thus the QLQ-
LC29 follows a 24-plus-5-item administration mode. In any
event, the QLQ-LC29 is the instrument of choice when
the goal is to assess the impact of multimodal treatment
for lung cancer that may comprise radio-chemotherapy,
targeted therapy, immunotherapy and thoracic surgery.

The EORTC Item Library

To face the continue evolution of cancer therapy, the
EORTC QoL group has also created a tool with the
primary aim of being used during the development of
new instruments: the item library (52). It quickly became
evident that a given module might not include problems
and symptoms of novel treatments that were not available
when the questionnaire was initially being developed. A
static questionnaire might not always be sufficient to meet
the demands of quickly evolving treatment modalities, the
database began to shift into its new role as the Item Library,
an integrated and dynamic tool to supplement existing
measures with new relevant items. The Item Library is
accessible to users from academia and industry after being
granted of a specific permission through the website (https://
www.eortc.be/itemlibrary?).

The PROMIS project
The US-developed PROMIS® (Patient-Reported Outcomes

Measurement Information System) is a set of person-
centered measures that evaluates and monitors physical,
mental, and social health. PROMIS was established in
2004 within the National Institutes of Health (NIH).
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These surveys can be tailored to any patient population
and are based on item response theory to adapt to the
specific symptoms of a patient. PROMIS utilizes a larger
database with validated items to put a specific, reproducible,
and validated score. One of its main features is that these
modules may be easily incorporated into a web-based
platform which can be link to most of the electronic medical
patient records across countries, facilitating also multi-
centre studies. Measures were developed for children and
adults, and has been translated into more than 40 languages.
For most of the PROMIS measures, the reference
population was the 2000 General US Census. The use of
PROMIS surveys has also been recognized by the Center
for Medical Technology Policy as one of most important
patient-reported tools for cancer clinical studies (53).
Scoring method for PROMIS domains is standardized
to population-based distributions of scores, producing a
mean of 50 and a standard deviation of 10, and provide a
population-based standard for comparison of individual
patient scores (54). In a Scopus review, has demonstrated
that orthopedic surgeons are widely using PROMIS
measures, demonstrating how accurately and reliably assess
PROs in multidisciplinary surgical publications (55).

A recent published work has piloted the feasibility of
integrating PROs into the institutional Society of Thoracic
Surgery General Thoracic Surgery Database (STS-GTSD)
with the use of the PROMIS platform. PROMIS tools allow
for computer adaptive testing, efficiently achieving precise
measurement of health status domains with few items.

Mode of administration

In other specialties some studies have investigated
the influence of the mode of administration of QoL
questionnaires (paper, telephone-based, interviews,
electronic) without finding any important effect (56,57).
The introduction of technology has changed the completely
this field due to widespread Internet use and the ability
to monitor symptoms on-line and remotely. It has also
demonstrated to have a positive effect on clinical outcomes
(58,59). Although the electronic administration has been
introduced in our settings (60-62), we still need to face
the limitations that the still most lung cancer population
is facing, being older and not always computer-literate.
However, an important example is coming from the
esophageal surgery: a recent study has demonstrated that
post-operative symptom monitoring after major surgery is
feasible and acceptable (63).
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Phase

Method

Results

Phase 1: Generation of
issues

Phase 2: Item generation
and construction of a
provisional questionnaire

Phase 3: International
study to assess
comprehensibility,
acceptance, and
relevance

Phase 4: International
study to assess the
psychometric properties
of the QLQ-LC29

Literature review, review of questionnaires
in the field, interviews with patients and
health care providers

Using the EORTC item library,
questionnaires items were formulated
that were compatible with the standard
response scale (1= not at all, 2= a little,
3= quite a bit, 4= very much)

200 patients from nine regions (Cyprus,
Germany, Israel, Italy, Norway, Spain,
Poland, Taiwan, UK) filled in the QLQ-C30
and the provisional updated lung cancer
module. They rated each item regarding
comprehensibility, acceptance, and
relevance

Iltem selection criteria were specified in
advance which took into account patients’
ratings as well as each item’s distribution
properties, such as mean, range, floor/
ceiling effects, prevalence of 3 and 4
responses, and missing responses

523 patients from 12 regions (Belgium,
Cyprus, Germany, Greece, Israel, ltaly,
Jordan, Norway, Spain, Poland, Taiwan,
UK filled in the QLQ-C30 and the
QLQ-LC29. 195 patients filled in the
questionnaire at a second assessment
point

The goal was to determine the scale
structure, and to assess reliability,
validity (known-group differences) and
responsiveness to change

QLQ-LC13 was used in 240 clinical trials, among them 109
RCTs. 92/109 (84%) of the RCTs addressed QoL in the abstract.
In none of the studies major problems with the use of the QLQ-
LC13 were reported

In addition, 25 questionnaires relating to respiratory diseases
were reviewed

The literature review and the review of existing questionnaires
yielded a total of 110 QoL issues to be considered in the context
of lung cancer

108 patients and 1083 health care providers from nine countries
evaluated this list of issues regarding relevance and whether
each of the issues should be included in the questionnaire

The analyses found 53 issues as relevant

After correcting for overlap/redundancy (also with the QLQ-C30),
the provisional module contained 48 items

12 out of the 13 original QLQ-LC13 items were retained

The 48-item questionnaire was translated into the following (with
English as the source language): German, Greek, Hebrew, Italian,
Mandarin (Taiwan Chinese), Norwegian, Polish, and Spanish

29 of the 48 items met the pre-specified threshold criteria

12 out of the 13 original QLQ-LC13 items were retained, and
newly added items addressed side-effects of targeted therapy,
immunotherapy, surgery, as well as fear of progression

Confirmatory factor analyses is best compatible with a scale
structure comprising five multi-item scales (coughing, shortness
of breath, dyspnea, fear of progression, hair problems, surgery-
related symptoms) and 15 single items

Internal consistencies of all multi-item scales ranged between
0.73 and 0.86, and test-retest reliabilities ranged between 0.82
and 0.97. Four of the 5 multi-item scales yielded known group
differences when patients with lower vs. higher Karnofsky
Performance Status were contrasted (P<0.01). Three of the 5
multi-item scales showed responsiveness to change over time
(P<0.05), so did 9 out of 15 single symptoms

QLQ, Quality of Life Questionnaire; RCT, randomized controlled trial; EORTC, European Organization for Research and Treatment of

Cancer.
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Table 2 QLQ-LC29 subscale to assess symptoms related to thoracic surgery

Please answer the following questions only if you had surgery for

Not at all Alittle Quite a bit Very much
lung cancer
55. Have you had pain in the area of surgery? 1 2 3 4
56. Has the area of your wound been oversensitive? 1 2 3 4
57. Have you been restricted in your performance due to the 1 2 3 4
extent of surgery?
58. Have you had any difficulty using your arm or shoulder on the 1 2 3 4
side of the chest operation?
59. Has your scar pain interfered with your daily activities? 1 2 3 4

© Copyright 2016 EORTC Quality of life Group. All rights reserved. Phase IV completed. This scale should be used in conjunction with the
EORTC QLQ-C30 and with the entire QLQ-LC29. This is a copyrighted instrument. Please consult https://qol.eortc.org/questionnaires/ for
user agreements. QLQ, Quality of Life Questionnaire; EORTC, European Organization for Research and Treatment of Cancer.

Conclusions

Advantages in surgical techniques and postoperative
therapies have changed radically in the last decades the
life expectancy of lung cancer survivors. The perioperative
journey has also faced changes affecting directly the patient
experience, so that PROs need to more adaptable to these
changes than in the past. The development of more specific
surgery-related questionnaires and dynamic measures may
help the thoracic surgeons to implement future research
and practical use of QoL outcomes.
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